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Response to RAls Dated October 24, 2006

General Issues

1. Chapter 2, Section 2.1.4.3, page 2-4

The first sentence states that a formal site reconnaissance was not performed.
However, in the next sentence it states that appropriate site reconnaissance has
been performed. Explain the difference between a formal site reconnaissance
and the appropriate site reconnaissance.

Response

A “formal site reconnaissance” would be performing the full scope of the “Site
Reconnaissance or Site Visit” as described by MARSSIM section 3.5. As explained
below, such a full scope reconnaissance was not warranted and a reduced scope or
“appropriate” reconnaissance was performed. The term “appropriate site
reconnaissance” will be deleted as described below.

Chapter 2, Section 2.1.4 of the License Termination Plan (LTP) is a summary
description of the methodology used to perform the Historical Site Assessment (HSA).
Section 2.1.4.3 refers to the “Site Reconnaissance or Site Visit” described in MARSSIM
(NUREG-1575) Section 3.5, which also states: “This section is most applicable to sites
with less available information and may not be necessary at other sites having greater
amounts of data, such as Nuclear Regulatory Commission (NRC) licensed facilities.”

The last sentence of LTP Section 2.1.4.3 will be clarified to read:

“Investigations were performed to verify locations and current conditions of
questionable items or issues (radioactive liquid spills or spread of
contamination) discovered during review of historical records or the
conduct of personal interviews.”

2. Chapter 2, Section 2.1.4.4, page 2-4

The term “observation” is used but not defined. Clarify want is meant by
observation. What was observed? What constitutes an observation?

Response

An “observation” is a comment made by an individual who was interviewed that
contained information about the interviewees’ knowledge of systems, facilities or areas
. where there may have been a radiological impact that was not already identified on a
list provided to the interviewee.
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Response to RAls Dated Qctober 24, 2006

Chapter 2, Section 2.1.4.4 summarizes the use of personnel interviews, including the
use of questionnaires, of current, former and retired plant personnel to confirm
documented incidents and identify undocumented incidents during performance of
the HSA.

LTP Section 2.1.4.4 will be clarified through addition of the parenthetical expression

“(knowledge of any systems, facilities, or areas of potential radiological
impact not already identified on the Rancho Seco Historic Site
Assessment Questionnaire)” '

after the first use of the term “observation”.

3. Chapter 2, Section 2.1.5.7.2, Discharge Canal Soil, page 2-13

Were other radionuclides, such as hard-to-detect radionuclides, analyzed for?
Were attempts made to detect hard-to-detect radionuclides in this area? And if
so, what were the results? Is the discharge Canal Soil area still contaminated as
stated on page 2-117?

Response

Even though characterization data is available for all areas (samples and/or surveys),
not all samples taken have been analyzed for hard-to-detect radionuclides (HTDs). In
this case, Discharge Canal Soil samples were not analyzed for HTDs. This soil has not
been remediated and is still has detectable activity.

The Discharge Canal Soil is within the Effluent Corridor, which is also referred to as the
Effluent Water Course. The Effluent Corridor or Effluent Water Course area soils
(Discharge Canal Sediment, Discharge Canal Soil, Depression Area Soil) are all
impacted from the same source; i.e., radioactivity in liquid effluents. Samples from all of
these areas were taken and analyzed onsite during the characterization process.
However, as a general rule, only the samples exhibiting the highest activities were
analyzed for HTDs because: 1) those are the samples with the most likelihood of a
positive result for the HTDs, and 2) those are the samples that would provide the most
reasonable basis for surrogate ratios of HTDs to nuclides detectable with onsite
laboratory equipment. In this case, samples of the Depression Area Soil were taken
and analyzed for HTDs since this is the most highly impacted soil representative of this
region.

The results of the offsite analysis of HTDs in site soils is contained in DTBD-05-014,
“Rancho Seco Nuclear Generating Station Surface Soil Nuclide Fraction and DCGL,”
[Reference 2-27] as referenced in Section 2.5.5 of this LTP. Table 2-26, taken from
DTBD-05-014, shows the nuclide fraction basis for site soils for HTDs.
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- Response to RAIs Dated October 24, 2006

The paragraph under Table 2-25 on Page 2-55 will be amended as follows (amended
text italicized here but will not be in the LTP):

“...The soil nuclide fraction, including the hard-to-detect radionuclides, is
provided in Table 2-26. This nuclide fraction applies to all site soils.”

4. Chapter 2, Section 2.1.5.7.2, Depression Area Soil, page 2-13

The text indicates that you are sending the results to an offsite vendor laboratory
for the analysis for hard-to-detect radionuclides. However, on the next page,
page 2-14, Table 2-4, two radionuclides, Co-60 and Cs-137, which are gamma
emitters and not hard-to-detect radionuclides are reported. Were hard-to-detect
radionuclides analyzed for? And if so, what were the results?

Response . -
:?’5 . ?f

A composite sample taken from 4 samples in the Depression Area was sehtffdr offsite
analysis. The text states “a composite sample...representing the highest

concentrations was sent to a vendor laboratory for hard-to-detect-nuclide analysis.”

In order to work with a single data set when observing nuclide fractions within a sample,
SMUD had required the vendor lab to analyze for the entire suite of nuclides of concern
for each sample, not only the HTDs. As stated in the last sentence on Page 2-13,
Table 2-4 reports all radionuclides that were detected in the sample by the offsite
vendor laboratory at levels above the minimum detectable activity (MDA), both gamma
emitters and HTDs. Co-60 is also reported even though below the MDA because of its
significance overall for the site.

Revision of the LTP is not warranted in response to this request for additional
information (RAI). )

5. Chapter 2, Section 2.1.5.7.2, page 2-14, Remainder of the Non-lndustrial Area
What were the “selected areas” outside of the Industrial Area?
Response

The “selected areas” outside of the Indystrial Area are shown in Figure 1 below.
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Response to RAls Dated October 24, 2006

Figure 1

Within the “selected areas” survey blocks were identified for conduct of the radiological
surveys. Figure 2 below shows the survey blocks indicated with the blue rectangles.
Each survey block is nominally 48 meters by 100 meters. In general, an in situ
measurement was taken at the southwest corner of each survey block, and one soil
sample was taken for every two survey blocks, the sample location being within a meter
of the in situ measurement for that block.
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Response to RAls Dated October 24, 2006

Figure 2

Revision of the LTP is not warranted in response to this RAI.

6. Chapter 2, Section 2.1.10, page 2-24

The License Termination Plan (LTP) states, “There were periods of liquid effluent
releases during operation of the plant where it was determined that calculated
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Response to RAls Dated October 24, 2006

dose to a maximally exposed individual via the liquid effluent pathway exceeded
the design objective level of 10 CFR 50, Appendix |. However, it was also
determined that these liquid effluent releases did not exceed the concentration
limits of 10 CFR 20 or the fuel cycle limit of 40 CFR 190. The dose from which
has already been accounted for in accordance with the regulation governing
radioactive effluent from power plants and no remediation is required.”

The assumptions used to determine the dose from the liquid effluent pathway
differ from the assumptions used to determine the dose from residual
radioactivity remaining in soils or structures. Provide a characterization and
evaluation of the potentially affected area(s), and demonstrate compliance with
10 CFR 20 Subpart E. '

Response

The paragraph quoted in RAI No. 6 was included to assure complete disclosure
regarding offsite liquid releases and is not a basis for License Termination. Refer to the
response to RAI No. 7 regarding demonstration of compliance with 10 CFR 20,
Subpart E.

The onsite impacts from these historical releases were characterized and discussed in
Section 2.5.5 of the LTP. Demonstration of compliance with 10 CFR 20, Subpart E of
onsite impacted areas, identified by the HSA and characterization surveys, will be
performed by Final Status Survey (FSS) design and performance and by data quality
analysis (DQA) of FSS results as described in Chapter 5 of the LTP.

" Revision of the LTP is not warranted in response to this RAI.

7. Chapter 2, Section 2.1.5.7.2, pages. 2-11 and 2-12

NUREG/CR 4286, which is referenced on page 2-12 in the LTP, states that
background levels were reached 19 km from the plant. This was in Laguna
Creek. The report also stated that elevated levels of contamination were
detected in fish at least 8 km from the plant. Please demonstrate that these
areas are in compliance with 10 CFR 20, Subpart E.

Response

The areas referenced are outside the licensed boundary of the plant and as outlined
below they are not subject to compliance with 10 CFR 20, Subpart E.

10 CFR 20, Subpart E states that it applies “...to the decommissioning of facilities
licensed under Parts 30, 40, 50, 60, 61, 63, 70, and 72 of this chapter, and release of
part of a facility or site for unrestricted use in accordance with § 50.83 of this
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Response to RAls Dated October 24, 2006

chapter...”', Subpart E clearly applies to the 2,480 acre Rancho Seco site described in
the licensing basis documents. Since the areas referenced in this RAl are in the
environs outside of the licensed Rancho Seco site and were impacted from 10 CFR Part
20.2001(a)(3) authorized radioactive liquid releases, demonstration of compliance with
10 CFR 20, Subpart E in these environs is not required.

Reporting and recordkeeping requirements for decommissioning planning are specified
in 10 CFR 50.75. Specifically, 10 CFR 50.75(g)(4)(iii) requires records to be kept of:
“The release and final disposition of any property recorded in paragraph (g)(4)(i) of this
section, the historical site assessment performed for the release, radiation surveys
performed to support release of the property, submittals to the NRC made in
‘accordance with § 50.83, and the methods employed to ensure that the property met
the radiological criteria of 10 CFR Part 20, Subpart E, at the time the property was
released.” The property is specified in paragraph (g)(4)(i) as: “The licensed site area,
as originally licensed, which must include a site map and any acquisition or use of
property outside the originally licensed site area for the purpose of rece/wng,
possessing, or using licensed materials.”

A similar issue was raised during the LTP Public Meeting held to discuss the Big Rock
Point Restoration Project License Termination Plan. A transcript of this meeting is
available electronically through the NRC's Agencywide Documents Access and
Management System (ADAMS) using accession number ML032340143. On page 36 of
the transcript a member of the public asked a question as to what constituted the :
boundaries of the site requiring cleanup of contamination resulting from liquid
radioactive waste discharges into Lake Michigan. The NRC representative’s response
to the question was that the water line is the end of the Big Rock Point property and that
Big Rock Point is not responsible for any contaminates in the Lake Michigan sediment
because the contaminates were the result of legal discharges into Lake Michigan and
that the sediments are not on Big Rock Point property.

The authorized radioactive liquid releases that resulted in the NRC contracting with the
Oak Ridge National Laboratory (ORNL) to conduct the study reported in
NUREG/CR-4286 were historical events that occurred prior to the late summer of 1984.
The consequences of the authorized radioactive liquid releases were the subject of
studies conducted by Rancho Seco personnel, ORNL and Lawrence Livermore National
Laboratory (LLNL) contracted by SMUD. This was one of eight studies of the liquid
effluent pathway conducted since 1984 as part of the Environmental Exposure Controls
Action Plan, which was described in the NRC Inspection Report 50-312/90-02, dated
February 1, 1990. By letter AGM/NUC 92-241 from James R. Shetler (SMUD) to

J. B. Martin (NRC), SMUD notified the NRC of completion of the Environmental
Exposure Controls Action Plan.

The conclusion of the Action Plan was a calculation of doses that an assumed offsite
individual would receive from three pathways; 1) drinking the creek water, 2) eating the
fish, and 3) standing on the sediment. The results of the calculation showed that even

' 10 CFR § 20.1401
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Response to RAls Dated October 24, 2006

the maximum exposed individual would receive less than 2 mrem per year from any of
the pathways.

Revision of the LTP is not warranted in response to this RAI.

8. Chapter 2, Section 2.4.7, page 2-45

This section states, “Several areas of the site were specifically targeted for
detailed sampling and surveys.” Describe what areas were specifically targeted
for detailed sampling and surveys and provide results. '

Response

Areas specifically targeted were the Regenerant Holdup Tank (RHUT) and area, the
Tank Farm, the Spent Fuel Cooler Pad, the soils adjacent the Plant Effluent Water
Course, the Fuel building West exterior wall, Spent Fuel Pool and Upender Pit walls and
floor, soil beneath the Spent Fuel Pool, activated concrete in the Bioshield, suspect
Co-60 dominant areas within the Auxiliary and Reactor buildings and the Barrel Farm.
The results are included in Chapter 2 and Tables 5-4A through 5-4E of Chapter 5 of

the LTP. )

Revision of the LTP is not warranted in respbnse to this RAI.

9. Chapter 2, Section 2.4.7.1, page 2-46, Paragraph after last bullet on page

This section states, “The nuclide suite includes those nuclides and the suite is
found in Chapter 6 of this LTP.” This sentence is unclear. Please clarify.

Response
The paragraph will be clarified to read:

“With the exception of Bioshield concrete and rebar, samples submitted to
the vendor laboratory were analyzed for the entire suite of 26
radionuclides. The radionuclide suite is presented in Table 6-1 of
Chapter 6. The Bioshield Concrete and rebar acquired from the mid-core
region (-2'6" Elevation) were analyzed for radionuclides expected to be
found in activated media. These radionuclides include: H-3, C-14, Fe-55,
Co-60, Ni-63, Cs-134, Eu-152, Eu-154 and Eu-155. Of the radionuclides
listed in Chapter 6, Table 6-1 the following were not included in the
analysis of activated concrete and rebar: Sr-90, T¢c-99 Pm-147, Np-237,
Pu-238 through Pu-242, Am-241 and Cm-244. The latter radionuclides
are not concrete and rebar activation products but could be found on
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Response to RAIs Dated October 24, 2006

external surfaces of activated concrete and are addressed using the
radionuclide mix for structures and surfaces provided in Section 2.5.1.”

10.  Chapter 2, Table 2-15, page 2-47

Please provide more detailed information regarding the concentration(s). More
specifically, what radipnuclides(s) do these concentrations represent?

Response

Table 2-15 was intended to provide a general range of soil concentrations observed
over the site area. The concentrations represent onsite gamma spectroscopy analysis
results of which the principle nuclides are Cs-137 and Co-60. Some of the locations in
Table 2-15 are the same locations provided in Table 2-25 and will be changed as
follows:

Table 2-15
Specific Soil Contamination Investigation chations
Location Concentration Vendor Lab
(pCi/g) Analysis

Spent Fuel Cooler Pad 5-1100 Yes
Tank Farm 18-120 Yes
Spent Fuel Pool Diesel Generator 50-1200 » Yes
Room Gap

Plant Effluent Water Course <1.0-23 Yes
RHUT Tank Area 20-100 No
Old Bechtel Bldg pad <0.5 No
Locations outside the power block <1.0 No

The paragraph immediately above Table 2-15 will be modified to read:

“The concentrations provided in Table 2-15 present gross concentrations
in pCi/g observed using onsite gamma spectroscopy. The onsite soil
gamma-emitting nuclide mixture consists primarily of Cs-137, Cs-134 and
Co-60 of which the averaged Cs-137 concentration is greater than

90 percent of the mixture. The results of the detailed soil sampling and
analysis were reported in DTBD-05-014 and formed the basis for the soil
nuclide fractions. The sample locations in Table 2-15 where vendor
laboratory analysis was performed were reported in DTBD-05-014 and are
also presented in Section 2.5.5, Table 2-25 of this chapter.”
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Response to RAls Dated October 24, 2006

11.  Chapter 2, Section 2.5.1, page 2-48

This paragraph is awkward. For example, it refers to a mean but provides a
range. lt discusses hard-to-detect analyses, but indicates Co-60 and Cs-137
which are gamma emitters and are easy to detect radionuclides. The paragraph
raises the issue about hard-to-detect radionuclides, but provides no information
or data about the presence of these radionuclides.

Response

The mean values for each structure will be clarified along with a narrative on the hard to
detect nuclides associated with structure surfaces. The information, which will replace
the entire first paragraph for Section 2.5.1, (above Table 2-16) is as follows:

The mean direct beta contamination values as measured by gas flow proportional
detectors for the Reactor, Auxiliary, Fuel and Turbine Buildings are provided below.

Reactor Building

o -27 Elevation 1.50E+06 dpm/100 cm?
e Grade Level 2.00E+05 dpm/100 cm?
o +40’ Elevation 5.10E+04 dpm/100 cm?
e +60’ Elevation 2.00E+04 dpm/100 cm?
Auxiliary Building
e -47 Elevation 3.20E+05 dpm/100 cm?
o -29' Elevation 5.40E+05 dpm/100 cm?
o -20' Elevation 2.50E+05 dpm/100 cm?
e Grade Level 3.70E+05 dpm/100 cm?
e +20’ Elevation 8.50E+04 dpm/100 cm?
e +40’ Elevation 3.30E+03 dpm/100 cm?
Fuel Building
e Spent Fuel Pool Floor 1.70E+07 dpm/100 cm?
e +40’ Elevation 5.90E+03 dpm/100 cm?
Turbine Building
e -7’ Elevation 3.10E+03 dpm/100 cm?
e Grade Level 2.30E+03 dpm/100 cm?
e Mezzanine 1.60E+03 dpm/100 cm?
o +40’ Elevation 2.8E0+03 dpm/100 cm?

The mean, maximum and standard deviation of surface activity for each of the
structures are provided in Tables 5-4A through 5-4E in Chapter 5 of this LTP.

Additionally, Seventy-five volumetric samples representing contaminated structure
surfaces were examined and used to identify the radionuclide constituents and to
determine the gross beta DCGL for structures. Eight of these samples were submitted
for radionuclide analysis by a vendor laboratory. The samples were analyzed for the
radionuclide suite presented in Chapter 6, Table 6-1. The eight samples represent the
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highest activity samples available from each principal building (Turbine, Fuel, Auxiliary
and Reactor Buildings) and subsequently the greatest chance of establishing the ratios
of the hard to detect radionuclides including the TRU's that are usually present at very
low levels in comparison to the site’s principal and easily detected nuclides, Co-60 and
Cs-137. DTBD-05-015, “Rancho Seco Nuclear Generating Station Structure Nuclide
Fraction and DCGLs,” [Reference 2-26] describes the process for examination of the
samples submitted for vendor analysis and the determination of the nuclide fraction for
site structures. The following hard to detect radionuclides were reported as positive
results by the vendor laboratory: H-3, C-14, Fe-55, Ni-59, Ni-63, Sr-90, Tc-99, Pu-238,
Pu-239, Pu-240, Pu-241 and Am-241. Of these radionuclides, H-3, C-14, Fe-55, Ni-59,
Ni-63 and Tc-99 were removed from the mixture based on their small dose contribution
to the building occupant. Hard to detect analyses of concrete samples showed that the
nuclide fraction was dominated by Cs-137 and Co-60 (90% or more of the individual
sample nuclide fractions) with the remainder being the hard to detect radionuclides.
The concrete nuclide fractions for the site structures other than “special areas” is shown
in Table 2-16 below. :

12.  Chapter 2, Figure 2-14 to 2-21 (pages 2-73 thru 2-80)

There is no legend associated with these figures. There was a legend found on
page 2-111 but it is not clear whether this legend applies to these figures.

Please provide a legend or legends that represent all the figures in this chapter of
the LTP. -

Response
The legend found on page 2-111 applies to all of the figures in Chapter 2.

Revision of the LTP is not warranted in résponse to this RAL.

13.  Chapter 2, Table 2-17, page 2-49

This table cites structures with contamination levels below the derived
concentration guideline levels (DCGL). Please provide a table that shows all
structures with levels that are above the DCGL.

Response

Table 5-4D in Chapter 5 of the LTP shows all the structures that, prior to remediation,
had contamination above the DCGL as well as structures that had no contamination

above the DCGL. Contamination levels for the major site buildings are given by
~elevation. '

Revision of the LTP is not warranted in response to this RAI.
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14. Chapter 2, Table 2-17, page 2-49

The maximum direct beta for exterior surfaces for the Bulk Waste Building was
reported as 6.99E+4 dpm/100 cm?®. On page 2-48, first sentence, next to last
paragraph, it states that the gross beta DCGL for surfaces and structures is

4.30 E+04 dpm/100 cm?. The value reported in Table 2-17 exceeds the DCGL.
This is not consistent with the title of the table. Please provide an explanation for
this discrepancy and correct it, if necessary.

-Response

The Bulk Waste Storage Building will be removed from Table 2-17 and the last
sentence on page 2-48 will be revised to state: '

“Site structures determined to have levels of residual radioactivity below
the DCGLs are provided in Table 2-17 below.”

16.  Chapter 2, Section 2.5.1.1, page 2-49
Please provide moré detail on what constitutes a special area.
Response

The Term, “special areas” is defined in DTBD-05-015 as areas of the site that have
significantly different nuclide ratios, which require separate DCGLs. The definition for
special areas will be entered as the introductory sentence to Section 2.5.1 of Chapter 2
of the LTP as:

" “Special Areas are defined as areas of the site that have significantly
different nuclide ratios, which require separate DCGLs.”

16. Chapter 2, Section 2.5.1.1, page 2-50

This section states, “Sample locations 10-16, 18, 26, and 28 in Figure 2-14 depict
the Special Area sample locations in Table 2-18." Table 2-18 on page 2-50
identifies 7 locations. According to the number of locations that are shown on
Figure 2-14, and depending on how 10-16.is defined, the number of sample
locations could be as few as 4 locations or as many as 10 locations. There does
not appear to be any consistency between what is shown in Table 2-18 and what
is shown in Figure 2-14. Please correct this discrepancy.
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Response

The last sentence of Chapter 2, Section 2.5.1.1 and Table 2-18, will be clarified to read:

The Location Descriptions in Table 2-18 will be modified to include the sample location

“Sample locations 10, 14-16, 18, 26 and 28 depict the Special Area
sample locations described in Table 2-18. The identified Special Areas
consist of four survey areas; the East Decay Heat Cooler Room, Seal
Return Cooler Room, Crud Tank Pump Room and the Miscellaneous

Waste Filter Room.”

number as follows:

Table 2-18
Special Area Locations
Sample Location Co-60 Nuclide | Cs-137 Nuclide
Code Description** Fraction* Fraction*
SB8130690 East Decay Heat
SCO3A Cooler Room (10) 0.806 0.195
SB8130640 Seal Return
SCO02A Cooler Room (14) 0.881 0.119
SB8130660 Crud Tank Pump Room
3C02 (15) 0.868 0.132
SB8130670 Crud Tank Pump Room
SCO1 (16) 0.866 0.134
SB8130670 Crud Tank Pump Room
3C02 (18) 0.775 0.226
-SB8130350 Miscellaneous :
SC02 Waste Filter Room (26) 0.788 0.212
SB8130350 Miscellaneous
SCO4 Waste Filter Room (28) 0.794 0.206

*Co-60 and Cs-137 nuclide fractions have been normalized, see DTBD-QS-015

**The numbers in parenthesis are the sample locations found in Figure 2-14.

Does the concentration in Table 2-19 for the Reactor Bioshield Core and Reactor
Bioshield Core Rebar represent the average value of the six core samples or the
highest value of the six core samples? It is not clear as to what the concentration

17.  Chapter 2, Table 2-19
for each sample represents.
Response

The radionuclide results in Table 2-19 present the maximum radionuclide
concentrations for the Bioshield. These sample results represent one concrete core
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Response to RAls Dated October 24, 2006

sample and metal from rebar removed from near the “face” of the same core. The core
and rebar were obtained from the reactor vessel mid-core (-2’ 6" elevation) which is the
region of highest activation.

- The third bullet item of Chapter 2, Section 2.5.1.2 identifies the -2’ 6” Elevation as a
mid-core (centerline of the reactor core) level of the reactor vessel. Paragraph 5 of this
Section identifies the -2’ 6” Elevation core and metal rebar sample as submitted to the
vendor laboratory but mis-identifies the sample location as the 2' 6” Elevation. There
are missing minus signs in Paragraph 4 and in Table 2-19. The minus (-) elevation
symbols will be appropriately added to the text of paragraphs 4 and 5 as well as
Table 2-19. ' ‘

18.  Chapter 2, Section 2.6, page 2-58 |

“As previously stated, characterization data will be collected as necessary
throughout the project. Results of future characterization sample analyses will be
evaluated to determine the impact, if any, on the radionuclide identifies, nuclide
fractions and the classification of structures, soils, and other site media.”

Please provide a reference for “previously stated”
Response

The reference for “previously stated” is Section 1.5.2 of Chapter 1 of the LTP. This
section of Chapter 1 discussed the status of characterization activities at the time

of LTP submittal and merely pointed out that site characterization is an ongoing part of
decommissioning. '

Section 2.6 of the LTP will be revised to add this reference.

19.  Chapter 2, Section 2.7, page 2-59, last sentence

‘Furthermore, the current characterization data pfovide no indication that worker
or public health will be adversely affected by the decommissioning.”

The report does not make any comparison of health studies of workers or the
public with the characterization data. Also, what is meant by adverse? What
endpoint was being measured? It is suggested that this statement be removed
or revised.
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Response

The statement will be removed from Section 2.7 of the LTP.

20. Chapter 3, Section 3.2.2 (last sentence) page 3-4

This section states, “No significant activity was found below the concrete floor.”
Please define quantitatively what is meant by “no significant activity.” What
would be considered significant?

Response

In this case, the use of “no significant activity” meant “less than a small fraction of the
DCGL". The analytical results performed by ORISE can be found in Section 2.5.5 of
Chapter 2, which describes the collection of soil samples from beneath the Spent Fuel
Pool. The results of the soil analysis performed by ORISE are compared to the site soil
DCGLs proposed at the time of sampling are included in Table 2-28.

Revision of the LTP is not warranted in response to this RAI.

21.  Chapter 3, Section 3.2.4.3, page 3-5

This section states, “Exterior dose rates were 0.2 mrem/hr or less except for a
hot spot at the pressurizer bottom where the surge line exits the vessel. To

- ensure 49 CFR 173.441 radiation limits were met, a carbon steel shielding cover
was placed over the surge line and welded to the exterior of the vessel reducing
the contact dose rate to less than 200 mrem/hr.” What was the dose rate from
the hot spot? Why did you elect to shield rather than decontaminate or
remediate? :

Response

The pressurizer was being shipped as radwaste following commodity removal.
Shielding hot spots to comply with package dose rate limits is a common industry
practice that resulted in the workers receiving less dose than they would have received
with decontamination of the hot spot. The hot spot prior to shielding was 500 mrem/hr.

Revision of the LTP is not warranted in response to this RAI.

22. Chapter 3, Section 3.3.5 (last bullet) page 3-10

This section states, “Upon completion of the Final Status Survey (FSS), the area
is placed under periodic routine survey by Radiation Protection to ensure no
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re-contamination occurs. If re-contaminati}on is identified, an investigation will be
initiated that would result in corrective actions up to and including re-performance
of the FSS for that area.” What would constitute recontamination?

Response

Recontamination would constitute the identification of residual radioactivity in excess of
that identified during the FSS.

Section 3.3.5 will be revised for clarification and to better summarize the more detailed
information on access control measures provided in Section 5.2.4 of the LTP by deleting
the bulletized list and adding reference to Section 6.2.4. The last sentence of the
remaining paragraph will be revised to read:

“Upon commencement of the FSS for survey areas where there is a
potential for re-contamination, isolation and control measures will be
implemented as described in Section 5.2.4.4 of this LTP.”

The last bullet of Section 5.2.4.4 will be revised to state:

“Periodic surveillance/inspection to monitor and verify adequacy of
isolation and control measures.”

Also, the last paragraph of Section 5.2.4.4 will be revised to state:

“Periodic surveillances/inspections will not be required for open land areas
that are not normally occupied and are unlikely to be impacted by
decommissioning activities. If the periodic surveillance/inspection
indicates that the adequacy of isolation and control measures has been
compromised with the potential for recontamination of the area, post-FSS
radiation survey locations will be judgmentally selected for survey, based
on technical or site-specific knowledge and current conditions present in
or near the survey area. The selected locations will be surveyed using the
same instruments and techniques used for the FSS and the results will be
compared with those obtained during the FSS to determine whether the
area had been re-contaminated. These surveys are primarily designed to
detect the potential migration of contaminants from decommissioning
activities taking place in adjacent areas.”

23. Chapter 4, Section 4.4.3.1, page 4-6

This section states, “The characterization data for concrete surfaces at the
Rancho Seco facility indicates that a major fraction of the contamination occurs in
the top 10 millimeters of the concrete.” However, on page 2-46, third bullet, it
states, “The results of the sampling provided strong evidence that contamination
penetrated deeply into some cracks associated with the concrete.” It further
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states, “The results of the characterization contributed significantly to the
decision to remove the concrete from the Containment structure down to the
plate liner.” Please provide clarification and expand the discussion in thls area
and support the statements with additional data.

Response

Section 4.4.3.1, page 4-6 will revise the statement, “The characterization data for
concrete surfaces at the Rancho Seco facility indicates that a major fraction of the
contamination occurs in the top 10 millimeters of the concrete” to read:

“Industry experience has shown that a major fraction of concrete
contamination occurs in the top 10 millimeters of the concrete.”

This should reduce confusion with characterization results reported in Section 2.4.7.1 of
the LTP.

Additional data is not required for the discussion in this area. Chapter 4, Section 4.4.3
provides the bases for the determination of costs of various methods of
decontamination for the purpose of performing cost/benefit analyses to determine if
remediation below the NRC 25 mrem/y dose limit is ALARA.

Section 4.4.3.1 specifically provides the bases for the determination of costs to
remediate (scabble) concrete surfaces, not the remediation of contamination that has
penetrated the surface into cracks. The bounding cost estimates for scabbled depths of
0.125 and 0.25 inches are based on NUREG/CR-5884, Volume 2, Appendix C
estimates as discussed in Chapter 4, Appendix 4-A, Sections A.4.a and A.4.b.

The purpose of the information provided in Chapter 4 is to describe the methods used to
reduce residual contamination to levels that comply with the NRC’s annual dose limit of
25 mrem plus ALARA and to determine if the cost of remediation below the annual dose
limit is ALARA. Therefore, information contained in Section 4.4.3.1 is not applicable to
evaluation of the results of characterization surveys provided in Chapter 2 or future FSS
surveys to determine if remediation is required to comply with the annual dose limit.

24. Chapter 4, Section 4.4.4.1, page 4-7

This sectlon states, “For the evaluation, the truck container is assumed to carry
13.5 m® of concrete per shipment based on the NUREG 1757, Volume 2
guidance contained in Table 4.1.” The parameter value referenced in Table 4-1
for Waste Shipment Volume (V) is 13.6 m?® per shipment. Also, the reference
used in this table is not consistent with the reference stated on page 4-7.
Although the difference in values is only 0.1 m?, this could have a significant
impact on the volume if there are a lot of shlpments made during the
decommissioning. Please correct this discrepancy.
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Response

Section 4.4.4.1, page 4-7 incorrectly identifies a truck container volume of 13.5 m? of

concrete per shipment and should reference NUREG-1496, Volume 2 instead of

NUREG-1757, Volume 2. The parameter value referenced in Table 4-1 for Waste

Shipment Volume (Vghip) of 13.6 m? per shipment and the source reference for this

parameter value are correct as stated. Also, the truck container volume referenced in

Appendix 4-A is the correct value of 13.6 m? and the calculations performed to generate
the data contained in Table 4-2 used the correct value.

LTP Section 4.4.4.1 will be revised to show the correct truck container volume

of 13.6 m® and the correct source reference of NUREG—-1496, Volume 2. Also, the
references listed in Section 4.8 will be re-ordered to show the earlier use of
NUREG-1496, Volume 2 as a reference.

25.  Chapter 4, Section 4.4.4.6, page 4-9

This section discusses the excavation of 52,972 cubic feet of soil. However,
Section 3, “Identification of Remaining Decommissioning Activities” does not
discuss or mention soil excavation. Please correct this discrepancy.

Response

There are no remaining soil excavations planned. The 52,972 cubic feet noted related
to an ALARA cost/benefit analysis and did not represent an actual planned excavation
activity as described below.

Chapter 4, Section 4.4.4.6 provides the bases for the determination of unit cost of soil
excavation for the purpose of performing cost/benefit analyses to determine if
remediation below the NRC 25 mrem/y dose limit is ALARA. The selection of a volume
of 52,972 cubic feet of soil for this determination corresponds to the resulting volume if
the top 15 cm of soil is removed from a 10,000 m? area (1,500 m® or 52,972 cubic feet).
The 10,000 m? area is the soil surface area that was used in Chapter 6 of the LTP to
perform dose modeling for the purpose of calculating derived concentration guideline
values (DCGLs) for soil to demonstrate compliance with the NRC 25 mrem/y dose limit.
Therefore, the information contained in Section 4.4.4.6 and the additional assumptions
identified in Appendix 4-A, Section A.7 provide a unit cost for soil excavation based on
the dose modeling assumptions contained in Chapter 6.

The purpose of the information provided in Chapter 4 is to describe the methods used to
reduce residual contamination to levels that comply with the NRC’s annual dose limit

of 25 mrem plus ALARA and to determine if the cost of remediation below the annual
dose limit is ALARA. Therefore, information contained in Section 4.4.4.6 is not
applicable to evaluation of the results of characterization surveys or future FSS surveys
to determine if remediation is required to comply with the annual dose limit.- Section 4.7
concludes that there is no ALARA justification for remediation beyond that required to
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~demonstrate compliance with the annual dose limit of 25 mrem and to determine if the
cost of remediation below the annual dose limit is ALARA.

Therefore, there is no discrepancy between Section 4.4.4.6 and Chapter 3. Soil
excavation was not discussed in Chapter-3 because, at the time of the preparation of
Chapter 3, no soil areas had been identified that required additional remediation to
demonstrate coEaniance with the annual dose limit of 25 mrem.

Revision of the LTP is not warranted in response to this RAI.

26.  Chapter 5, Section 5.3.6.3.2, page 5-29

Why is the default pipe length. 3 meters? Please provide a technical basis for this
statement.

Response

Use of 3 meters as the default pipe length for embedded pipe was based on engineering
judgment. A review of the cubicle areas in the Auxiliary Building showed typical
dimensions of 10 to 20 feet. Assuming the pipe traversed an entire cubicle floor or ran
from a floor drain located in the center of the cubicle to the wall resulted in a model pipe
length of 10 feet. This length was also consistent with a vertical pipe running from the
floor up a cubicle wall (a distance of approximately 10 feet).

The DCGL of 100,000 dpm/100 cm? was established based on levels-used as a DCGL
by other decommissioning facilities. DTBD-05-009, “Embedded Piping Scenario and
DCGL Determination Basis,” [Reference 2-28] demonstrates that the annual dose rate
to the building occupant would not exceed 0.5 mrem/y from embedded pipe
contaminated at the DCGL level. Specifically, for the two highest dose rate scenarios,
the annual dose contribution is 0.19 mrem/y and 0.12 mrem/y for Auxiliary Building and
Reactor Building pipe respectively. The technical basis document prepared for the
Trojan decommissioning showed that the dose rate from pipe greater than 16 feet in
length did not change at all. Microshield analyses conducted for the Rancho Seco pipe
model showed that, for pipe lengths from 10 feet to 18 feet, the dose rate varied by less
than 4%. Increasing the annual dose rates by 4% would have resulted in an annual
dose rate of 0.198 mrem/y and 0.125 mrem/y for the Auxiliary and Reactor Building
piping respectively. Both of these dose rates were well below the 0.5 mrem/y limit
imposed on embedded piping and therefore the 10 foot (3 meter) default value was
considered conservative and acceptable.

Revision of the LTP is not warranted in response to this RAL.
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27.  Chapter 5, Section 5.4.3.4.3, page 5-43

This section states, “For scan surveys, gross beta measurements appear to be a
practical method, under certain conditions, in sifu gamma spectroscopy may be a
reasonable method for replacing beta scan surveys.” Under what conditions
would in situ spectroscopy be acceptable? Please describe these conditions.

Response

In situ gamma spectroscopy would be applicable for performing scan surveys provided
- the area being surveyed has a well known nuclide profile with HTDs being a small
fraction of the total activity, clearly established surrogate DCGLs based on the gamma
emitters, residual activity present in a known geometry (i.e., material composition,
contamination depth, and detector field of view), and investigation criteria established
such that the DCGLemc would not be exceeded. In addition, count times must be long
enough to detect the investigation criteria with a 95% confidence level. Examples of
such situations would be the Reactor Building liner, remediated concrete structure
surfaces, surface soil survey areas, and areas containing activated concrete.

Revision of the LTP is not warranted in response to this RAI.

28. Chapter 5, Section 5.8.2.4.1, page 5-57
This section mentions quality control for exposure rate measurements. However,
Table 5-11 (pages 5-36 and 5-37) and Table 5-12 (page 5-38) do not show any
exposure rate instruments. Please provide an explanation for this discrepancy.

Response

The term “exposure rate measurements” referred to in Section 5.8.2.4.1 was intended to
describe any gamma direct measurements performed.

The text in Section 5.8.2.4.1 will be revised to reflect this. The appropriate gamma
instrumentation is cited in Table 5-12.
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DCGL Issues

Structural Surface DCGLs

29.2  Page 6-24 of LTP of Section 6.6.3.2 “Derivation of Single Nuclide DCGL Values”

An incorrect DTBD document is referenced when describing the development of
the results of structural DCGLs and DCF values listed in Table 6-9.

The reference should be changed to DTBD-04-004 “DCGLs for RSNGS
Structural Surfaces,” [Reference 6-20].

Response '

The LTP will be revised to list DTBD-04-004, “DCGLs for RSNGS Structural Surfaces,”
which is the correct title of Reference 6- 20¥

Bulk Material DCGLs

30. Page 6-27 of the LTP, Table 6-10

The DCGL value for Pu-239 is listed as 1.23E+02 pCi/g, but in the DTBD-05-005
“‘DCGLs for RSNGS Activated and Volumetrically Contamination Bulk Materials,”
Table 6-1, the DCGL value for Pu-239 is listed as 2.96E+02 pCi/g. The DCGL
detailed anaIyS|s provided for NRC review supports the DCGL value of 2.96E+02
pCi/g listed in the DTBD-05-005.

Provide justification and/or clarification for the dlfferent DCGL values for Pu-239
and revise the DCGL value, as appropriate.

Response

The Pu-239 DCGL value of 2.96E+02 pCi/g listed in the DTBD-05-005 is the correct
value. Table 6-10 in the LTP will be rewsed to list 2.96E+02 pCi/g as the DCGL value
for Pu-239.

DCGLs from Alternate Resident Farmér Scenario

31. Page 6-44 of the LTP, Table 6-19

The total dose listed in the table for 50 years following license termination is
11.6E+01 mrem/y. Adding the listed values for the detected nuclide dose

2 The numbering of the “DCGL Issues” RAls has been revised to contmue the numbering sequence used
for the “General Issues” RAls.
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(1.07E+01 mrem/y) and the discounted nuclide potential dose (9.50E-01 mrem/y)
at 50 years, the total should be 1.165E+01 mrem/y.

Provide clarification of results and revise the to_tal dose listed in Table 6-19, as
~ appropriate.

Response

Table 6-19 contains a misplaced decimal point in the total dose listed for 50 years
following license termination. Table 6-19 in the LTP will be revised to list the total dose
listed for 50 years following license termination as 1.15E+01 mrem/y in response to RAI
No. 33 below.

32. DTBD-05-001, “Comparison of Dose Impacts from Alternative Scenarios,”
section 6.3.3

The “drinking water intake” parameter is listed as sensitive for the resident farmer
scenario for discounted radionuclides. In the LTP, page 6-42, section 6.8.2.3.2, -
instead of the “drinking water intake” being identified as a sensitive parameter,
the “depth of soil mixing layer” parameter is identified as sensitive. The
sensitivity analysis provided for NRC review demonstrates that the “depth of soil
mixing layer”’ parameter is sensitive and the “drinking water intake” parameter is
insensitive. The assigned value for the “depth of soil mixing layer” parameter
based on the sensitivity analysis is used as the input into the mathematical model
to calculate dose.

Provide clarification on identifying the “drinking water intake” parameter as
sensitive in the supporting documentation (DTBD-05-001).

Response

The DTBD-05-001 sensitivity analysis for discounted radionuclides was performed using
two RESRAD calculations, one for transuranic discounted radionuclides and another for
non-transuranic discounted radionuclides. Excerpts from the RESRAD output reports
showing the sensitivity analysis results are provided in Attachment 8.12 of
DTBD-05-001. The results included in Attachment 8.12 indicate that the parameter
ranked number 6 for the transuranic discounted radionuclides is depth of soil mixing
layer. The text in Section 6.3.3 of DTBD-05-001 incorrectly lists the parameter ranked
number 6 for the transuranic discounted radionuclides as drinking water intake.

The results from Attachment 8.12 are summarized in Attachment 8.10, which also lists
the assigned conservative deterministic parameter value used for dose calculations.
Attachment 8.10 indicates that drinking water intake is not a sensitive parameter and
that it was treated probabilistically in the dose calculation. Attachment 8.10 also
indicates that depth of soil mixing layer is a sensitive parameter and that it was treated
deterministically in the dose calculation using a conservative parameter value. The
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'RESRAD parameter input reports contained in Attachment 8.13 confirm that this was
the case.

Revision of the LTP is not warranted in response to this RAI; however, DTBD-05-001
will be revised to correctly list the parameter ranked number 6 for the transuranic
discounted radionuclides as depth of soil mixing layer.

33. LTP, section 6.8.2.3.2 and Appendix 6-Z and DTBD-05-001, section 6.3.3

Under the resident farmer scenario for-discounted radionuclides, the
“contaminated zone erosion rate” parameter is identified as sensitive in the LTP,
section 6.8.2.3.2 as well as in the DTBD-05-001, section 6.3.3. The assigned
value of 7.59E-4 m/y was used in the site-specific mathematical model for the
_contaminated zone erosion rate but for only the transuranics (electronic file
DiscNuc RF Dose1. RAD). However, for the non-transuranics, the default value
of 1.0E-03 m/y was used as input into the model (electronic file DiscNuc RF
Dose2. RAD). Appendix 6-Z of the LTP lists the assigned values for sensitive
parameters to be used in the site-specific mathematical model. The '
“contaminated zone erosion rate” assigned parameter value of 7.59E-4 m/y is
listed in Appendix 6-Z.

-Provide justification for using the default value for the contaminated zone erosion
rate parameter for the non-transuranics when the parameter is clearly identified
as sensitive in the sensitivity analysis. As appropriate, provide the revised DCF
and DCGL values for this scenario.

Response

Use of the default value for the contaminated zone erosion rate parameter for.the
non-transuranics cannot be justified. RESRAD calculations were recalculated by
treating the parameter “contaminated zone erosion rate” probabilistically for transuranic
radionuclides and deterministically for non-transuranic radionuclides as discussed
below. The evaluation of the resident farmer alternative scenario presented in

Section 6.8.2 of the LTP is conservative compared to the recalculations.

The potential dose calculations in DTBD-05-001 should have used the statistical
parameter distribution for transuranics and the assigned value of 7.59E-4 m/y for non-
transuranics as discussed below. Even though the default value for the “contaminated
zone erosion rate” parameter is shown as used for the non-transuranics deterministic
calculation, it was not used in the probabilistic calculation because the statistical
parameter distribution had been provided for the “contaminated zone erosion rate.”

DTBD-05-001, Section 6.3.3, identifies that the parameter “contaminated zone erosion
rate” is sensitive for non-transuranic radionuclides but not for transuranic radionuclides.
This level of detail was not provided in Section 6.8.2.3.2 of the LTP. Instead the ‘
sensitive parameters listed in Section 6.8.2.3.2 are the parameters that are sensitive for
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either transuranic radionuclides or non-transuranic radionuclides or for both. The
sensitive parameter values listed in Attachment 8.10 of DTBD-05-001 and Appendix 6-Z
of the LTP are also the parameters that are sensitive for either transuranic radionuclides
or non-transuranic radionuclides or for both.

When potential dose from discounted radionuclides was calculated in DTBD-05-001, the
parameter “contaminated zone erosion rate” was incorrectly treated deterministically for
transuranic radionuclides (electronic file DiscNuc RF Dose1.RAD) using the
conservative deterministic parameter value listed in Attachment 8.10 of DTBD-05-001
and incorrectly treated probabilistically for non-transuranic radionuclides (electronic file
DiscNuc RF Dose2.RAD) using the statistical distribution listed in Attachment 8.10 of
DTBD-05-001 as shown in the RESRAD summary reports provided in Attachment 8.13
of DTBD-05-001. The parameter “contaminated zone erosion rate” should have been
treated probabilistically for transuranic radionuclides and deterministically for non-.
transuranic radionuclides. ‘

DiscNuc RF Dose1.RAD and DiscNuc RF Dose2.RAD were recalculated by treating the
parameter “contaminated zone erosion rate” probabilistically for transuranic
radionuclides and deterministically for non-transuranic radionuclides using the assigned
value of 7.59E-4 m/y. The resulting potential dose from discounted radionuclides was
lower than that reported in LTP Table 6.19 for up to 100 years following license
termination. The resulting potential dose from discounted radionuclides from 100 to
1,000 years following license termination was slightly higher than that reported in LTP
Table 6-19 but the total dose for this period was still well below 25 mremly.

Section 6.8.2 of the LTP and DTBD-05-001 will be revised to provide the DCF and
DCGL values resulting from these recalculations.

Containment Bu_ildinq DCGLs

34. DTBD-05-007 “Containment Building DCGLs”
The DTBD-05-007 “Containment Building DCGLs,” is not referenced in the LTP.
Suggest adding this reference since it provides the derivation of the DCGLs for
the containment building.

Response

The LTP will be revised to list DTBD-05-007, “Containment Building DCGLs,” as a
reference for Section 6.6.5. '
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395.

Response

Page 6-32 of the LTP, Table 6-12 and Table 6-2 of the DTBD-05-007

Page 6-32 of the LTP, Table 6-12 lists the DCF and DCGLs for the
renovation/demolition scenario for the containment building. Table 6-2 of the
DTBD-05-007 also lists the DCF and DCGLs values for the containment building.
The DCF and DCGL values in these two tables should be the same for all
radionuclides listed for consistency and clarification purposes. Some of the
DCGL values appear to be slightly different due to numerical rounding in the
presentation of results. The DCGL values are different for the following
radionuclides: Na-22, Co-60, Sr-90, Tc-99, Sb-125, Cs-134, Cs-137, Eu-152,
Eu-154, Eu-155, Np-237.

Provide justification for the differences in the DCGL values in the two tables.
Provide the revised DCF and DCGLs for the containment building as appropriate.

-

The DCF and DCGL values in Table 6-2 of DTBD-05-007 are the correct/values. '
Table 6-12 of the LTP will be revised to match Table 6-2 of DTBD-05-007.
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Hydrology Issues

36.> Page 2-25, Section 2.2.1.1 Initial Site Investigation

For soil boring DH-23, please provide a boring log including geologic formation,
their depths and the total depth of the soil boring DH-23.

Response

The boring log including geologic formation, their depths and the total depth of the soil
boring DH-23 was first provided to the NRC as part of the information contained in
Appendix 2C, Geology and Seismology, to the Rancho Seco Nuclear Generating
Station Unit No. 1 Preliminary Safety Analysis Report. This information was carried
through various licensing document changes and now eX|sts as Appendix 2C to the
Updated Safety Analysis Report.

The “Rancho Seco Nuclear Generating Station, Unit No. 1, Updated Final Safety
Analysis Report” will be added as a reference for LTP Section 2.2.1.1. The boring log
for DH-23 is provided as Attachment 1 to this RAl response.

37. Page 2-25, Section 2.2.1.2 Geotechnical Investigation for Proposed Evaporation
Ponds

Please provide geologic cross-section(s) showing the subsurface geologic
features and the groundwater level(s) indicating the hydraulic gradient(s).

Response:

“Geotechnical Investigation for Proposed Evaporation Ponds,” ERPT-C0104, Rev.1,
1989 will be provided to the NRC. The report contains geologic cross-section(s)
showing the subsurface geologic features and the groundwater level(s) indicating the
hydraulic gradient(s). The geologic cross-section(s) (Figures 4, 5, and 6) from
ERPT-C0104, Rev.1 are provided as Attachment 2 to this RAI response.

Revision of thé LTP is not warranted in response to this RAI.

38. Page 2-26, Section 2.2.1.3 2005 Update Investigation

Please provide drilling logs and construction details for the selected soil borings
and monitoring wells.

* The numbering of the “Hydrology Issues” RAls has been revised to continue the numbering sequence
used for the “DCGL Issues” RAls
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Is it correct to assume that the chosen depth intervals of the screens for each
well were separated by at least 35 feet? The word ‘feet’ is missing after the -
number 35 and it may be corrected.

Response

Reference 2-19 of the LTP, URS Corporation, “Hydrogeological Characterization of the
Rancho Seco Nuclear Generating Station,” March 2006 (Hydrogeological
Characterization Report), contains the drilling logs and construction details for the new
monitoring well borings (MW1A-1C, MW1D, MW2A-2C, MW3A-3C, and MW4A-4C).
The Hydrogeological Characterization Report was provided to the NRC by letter dated
March 15, 2006. Drilling logs and construction details for OW-2 and OW-3 are
contained in the Geotechnical Investigation for Proposed Evaporation Ponds report
addressed in the response to RAI No. 37 above. Drilling logs and construction details
for SW-1 and SW-2 are not available.

Depth intervals of the screens for each new monitoring well are provided in Table 2-6 of
the LTP. The depth intervals of the screens for the new monitoring well nests exceed
35 feet.

The word ‘feet’ will be placed after the number 35 when the LTP is revised.

39. Page 2-27, Section 2.2.2.1 Geology

In addition to describing the stratigraphy of the site, please provide geologic
cross-sections and fence diagrams to better illustrate the subsurface geology and
the geohydrologic parameters of the site.

Also, please provide geologic cross-section(s) indicating the subsurface geology
for borings MW2, MW3, MW4, OW2 and OW3 (Page 2-28).

Response

Figure 2-4 of the Hydrogeological Characterization Report is a cross section illustrating
the extent of hydrogeologic information with a three-dimensional perspective.

Figure 2-4 does not depict the geologic cross section in the vicinity of MW3; however,
the boring log for MW3 is provided in Appendix A of the Hydrogeological
Characterization Report. '

The Hydrogeological Characterization Report will be revised to include a new figure
(Figure 2-5) to provide a fence diagram connecting the new monitoring wells, MW1 —
MWA4. This new figure is included in Attachment 2 to this RAI response.

Fence diagrams for OW2 and OW3 are provided in Figure 5 of the Geotechnical
(included in Attachment 2 to this RAI response) Investigation for Proposed Evaporation
Ponds report addressed in the response to RAI No. 37 above. ‘
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Revision of the'LTP is not warranted in response to this RAI.

40. Page 2-28, Section 2.2.2.2 Hydrology

Please provide a map showing creeks, streams, rivers and other surface water
drainage features along with flood elevations, flood and low flow values, and
nearby flood gaging stations (also Section 8.5.4.1, Page 8-12).

Please provide 100-year flood plain map to support that the site would not be
flooded during a 100-year storm event.

Response

Creeks, streams, rivers and other surface water drainage features along with flood
elevations are shown on Figures 2-2 and 2-3 in the Hydrogeological Characterization
Report. 100-year flood plain maps for the immediate areas surrounding the Rancho
Seco site are shown on Figure 2-3. ‘General 100-year flood area information for
Sacramento County may be viewed at
http://www.msa.saccounty.net/waterresources/floodready/FloodMap.pdf.

‘There are no gaging stations or any stream flow values within 9 miles of the Rancho
Seco site. The closest gaging station to the Rancho Seco site is on Laguna Creek near
Highway 99. The intersection of Laguna Creek and Highway 99 is shown on Figure 2-2
of the Hydrogeological Characterization Report. Runoff from the site drains into an
un-named “No-Name” Creek, which in turn flows into Clay Creek. Clay Creek flows into
Hadselville Creek. Hadselville Creek then flows into Laguna Creek south.

Revision of the LTP is not warranted in response to this RAI.

41.  Page 2-28, Section 2.2.3 Hydrogeology

Please provide a figure suitable geologic cross-section(s) showing the eleven
(11) borings which penetrated the groundwater for the purpose of illustrating the
aquifer formation. Please indicate groundwater elevations, flow directions,
hydraulic gradients and other geohydrologic parameters.

Response

Geological information is not available for all eleven (11) borings which penetrated the
groundwater. Figure 2-4, Geologic Cross Sections Rancho Seco NGS Site, will be
revised (included in Attachment 3 to this RAI response) in the revised Hydrogeological
Characterization Report to provide additional clarification. A new Figure 2-5 will also be
added to provide a fence diagram connecting the new monitoring wells, MW1 — MW4.
Groundwater elevations and contours are provided in Figure 2-7; Potentiometric
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Surface Map for Groundwater Beneath RSNGS, December 2005; and the groundwater
flow direction is also provided on the new Figure 2-5 in the revised Hydrogeological
Characterization Report. Hydraulic gradients and other geohydrologic parameters are
also discussed in Section 2.4, Hydrogeology, in the revised Hydrogeological
Characterization Report.

Revision of the LTP is not warranted in response to this RAI.

42. Page 2-29, Section 2.2.4.1, Groundwater Movement

Please show the calculations including the param'eters used for the hydraulic
gradient value of 0.0028 feet per foot.

~ Likewise, please show the calculations including fhe parameters used for the
vertical upward gradient of 0.0028 feet per foot (Page 2-30).

Please show the calculations including the parameters used for the estimated
hydraulic conductivity values obtained from the laboratory hydraulic conductivity
tests and in situ packer permeability tests (Page 2-30).

Response

The Hydrogeological Characterization Report will be revised to include the calculations
requested by this RAI. The revised Hydrogeological Characterization Report will be
submitted to the NRC upon completion. ' ‘

The revised Hydrogeological Characterization Report will contain the following
discussion: '

Groundwater levels in the four new well nests suggest that there is one
aquifer between the water table and 300 feet bgs, that the horizontal
gradient is southwesterly, and the vertical hydraulic gradient is upward. A
potentiometric surface map, constructed with data collected in the
monitoring wells on December 6, 2005, is shown in Figure 2-7. Data
collected in two subsequent events support the flow direction and
- gradient. The contours support the hypothesis of southwesterly gradient
‘beneath RSNGS. The range of hydraulic gradients calculated from
potentiometric data for the wells is 0.002 to 0.0033 feet per foot in all
depth intérvals. Only one potentiometric surface map was prepared
because the data suggest that the horizontal gradients are similar in all
depth intervals from 170 to 300 feet bgs (Table 2-1). Horizontal gradients
were determined with water level depth information obtained in December
2005. Depth information for all wells was converted to elevation by
subtracting the depth from survey elevations of the tops of casing of
* monitoring wells. Water level elevations from MW1B, MW2B, MW3B, and
MW4B were combined with data from OW2 and OW3, wells constructed in
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1985, to develop a potentiometric surface map. The well screens in OW2
and OW3 are most similar to those in MW1B, MW2B, MW3B, and MW4B.
The potentiometric surface map developed with the water level elevations
was used to determine the direction and magnitude of the maximum
gradient among the six well locations. It was determined that the water
level elevation decreased 4.5 over a distance of 1610 feet between
potentiometric contours; therefore,4.5 was divided by 1,610, yielding a
gradient of 0.0028 foot per foot southwesterly for the B depth interval.
Horizontal gradients were roughly estimated from water elevation
differences between MW1C and MW3C and between MW1C and MW4C
without contours. Those gradients were within the same range as the “B”
depth gradients, suggesting horizontal gradients are similar in all depth
ranges beneath RSNGS.

Vertical gradients were determined only for the well nests constructed in
2005. Gradients were calculated with water level elevations obtained in
December 2005, March 2006, and June 2006 for the following screen
interval pairs: MW1B and MW1C, MW2A and MW2B, MW2B and MW2C,
MW3A and MW3B, and MW3B and MW3C. The distance between the
center of screens in the well nests were determined from the well
construction logs. Then for each pair (for example, MW2A and MW2B) of
water level elevations at a well nest, the absolute difference between the -
higher water elevation and the lower screen elevation was divided by the
distance between the center of the screens. The result of the calculation
is the magnitude of the vertical gradient. If the water elevation for the
lower screen had a value less than the elevation for the upper screen, the
‘gradient was designated “downward” and provided with a minus sign. If
the elevation for the lower screen was greater than that for the upper
screen, the gradient was designated “upward”. The vertical gradient
calculations for RSNGS well nests varied from 0.0057 foot per foot
downward to 0.0056 foot per foot upward across all screen interval pairs.
Six gradients were downward and four upward between “A” and “B” depth
interval well screens. Four gradients were downward and four upward
between “B” and “C” depth interval wells screens. None of the well screen
pairs had consistently upward or downward gradients over the seven-
month period that measurements were collected. There is no evident
upward or downward influence on gradients caused by the change in
season between the first and last measurements. The vertical gradient
data calculated for RSNGS well nests indicate that neither an upward or
~downward gradient prevails in the aquifer.

The in situ packer permeability tests referenced on Page 2-30 of the LTP were
performed as part of the Geotechnical Investigation for Proposed Evaporation Ponds
and discussed in the report provided in response to RAI No. 37. Table 4, Field
Permeability Test Results, in the report summarizes the in situ packer permeability tests
is included as Attachment 4 to this RAI response.
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Revision of the LTP is not warranted in response to this RAI.

43. Page 8-13, Section 8.5.4.2 Hydrogeology

The last paragraph states that “... the permeability of the site soils result in
infiltration rates (from several hundred to several thousand years) that effectively
preclude any radiological impact on the aquifer or the closest well to the site by
the facility”. Please provide calculations or data from publications to support this
statement. '

Response

“Geotechnical Investigation for Proposed Evaporation Ponds,” ERPT-C0104, Rev.1,
1989, Section 8.3, Analysis of Hypothetical Liner Failure, contains an analysis, including
calculations, that supports this statement. As stated in the response to RAI No. 37
above, this report will be provided to the NRC. Section 8.3, Analysis of Hypothetical
Liner Failure, from ERPT-C0104, Rev.1 is includedas Attachment 5 to this RAI
response.

Revision of the LTP is not warranted in response to this RAI.
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BECHTEL CORPORATION suez:_%_;osz_ié__
3
) ___GEOLOGIC LOG OF DRILL HOLE _ HoLE NOUH
prOJECT RANCES SECO MUCLEAR SUALL.L ANGLE FROM HORIZ S8 BEARING _
LOCATION Nhl,?;‘_;ﬁ B 3,233,130 . B'EGUN §-28=57  cOpPLETED ?‘-:'2;:‘:-;'7
OVERBURDEN ___3:U" DEPTH DRILLED INTO ROCK __3%.0 TOTAL DEPTH OF HOLE __ %927
ELEV. WATER TABLE +34.7 i —___ NO, CORE JOXES 21 NO. SAMPLES JZAKEN_ZJ _
CORE RECOVERY (%) FEET 15602 MODEL 8 MAKE OF DRILL ¥ 22
GROUND ELEV. _FL77.%7  HOLE LOGGED By _MACKAT, FuX EISTUH DRILLER BLalbS ERUTHERS
NOTES SAMPLE DATA -
ON WATER TABLE wE g .18 81lz1| ¢ CLASSIFICATION AND
LEVELS, \WATER RE- 96§22 |72 |34lz% = | & | © PHYSICAL CONDITION
TURN, CHARSCTER OF | 28 | 98 | £Q B EH
DRILLING, ETC. % ° §§ SAMPLE

Fresh water used for U sty 10-1.0' CRAVEL: {OM-CW)Dark

clyculztion 0«10 fr 7 2 b N, pEiES vrod brown, sandy, siliy,

Set B in, I.D. casing o 200K {175t T clayey, cobbles te &

Lo ':.*ug ft - B8IT "

Set 6 in. 1.D. casine] + 3.0'-19,2' SAND AND SiLT: (SM-
to 5.0 £t ] - SP} Red brown to brown, very
(RetrLeved) ] i fine to fine-grained sands,

Set & in. I,D. casing] ne ol with abuandant variegated
te 5,1 ft d o oia. 170 ;‘. gravel

- GORE 47
A i BIT 3

Commence using drill- 11y i

ing mud at 10 ft ] 10 —f

(Quick=Gel + fresh Ne T+
weter) s I - | DiR 165 - -

Essier drilling @ 13- : C:f*:f s Gravel decreases below 13 ft

ft - h

Whore no core recov- ] >

ery, lithologic 15 —%

descriptions derived ] we i

i . BlA, -

from ditch samples E o CORE 160 Rk

Lowered 4 in. I.D, 2 BT e

casing to 18.5 ft ] ig}% 19.2°-19.77 GRAVEL: (GH-GW)
(Retrieved) - 20 —f55q {19.7'-30,0° SILTSTONE: QL) .

- N xWL : Red brown, scattered sand

qta | oA and gravel, flem, friable

. CORE 155-

g 8IT

- L. REFISAY] f,,"ﬂ,”,- 140 | 30 25 Balow 28', materisl s

4 50 %’;ﬂ.‘ (L) Red brown, clayey,

. CIEN scattered sand grains, firm,

S . g'ant”” 1504 slightly to moderztely

; %3— —— friable, locally indurated

1 se Cane = A30.0" -33.7  SANDSIONE: (5M-SE)
Mud viscosity = 70 Red brown, silty, abundanc
gec/1000 cc n NXWL pea gravel, soft-firm

- TUNa,

4 57 CARB.

r SORE 33,7'-40,0" SILTSTONE: (ML)

Inner barrel not pro-] LA, Red brown, scattersd sand

perly latched 4 O [TUNG.C grains

Hote NoDE_23

r (.‘ s
NC,MX, 6-1/4 4O SECG

Hols Size

Site




sHesT 2 OF __ 16

OIECT Hou nOPHES

NOTES SAMPLE DATA
N WATER TA " z g &
ON' BLE 81 _ |8 |. |8 8| z]| o CLASSIFICATION AND
LEVELS, WATERRE- 188 | 3% 1%z |3sjsq X | § | ¢ PHYSICAL CONDITIO
TURN, CHARACTER OF | #Z §§ £o z,;; §§ g |3 ‘ N
Z |=3%|% - '
DRILLING, ETC. £ iz [SampLE]
]
3 . 140
- HawL
- 0 TUNG.
» CARG,
3 €. BIT
N 40.0"-52,0" SANDSTONE {S5M-SP)
5 ked brown, very fipe to med-
3 135 ium{ variegated gralns, pre«
1 dominantly quartz, siley,
N NXWL firm, friable
4 TUNS .
pu— g CARS.
187 CORE
N 817
- 130
Hole drift angle 1° 4
Froem vertical @ 50° ]
Pull 4" & 6" I.D, ecas- RXWL
ing, reem hole with 3§ © JR
6-1/4" rock bit & <811 . -
52 ic. T T e P 125 52.07-56,0° CLAYEY STLTSTONE:
1! gaaﬂt% (ML) Red brown,scattered Iing
Gradational conzact - to coarse saud gralos, soft-
= . 55 — Eirm, massive, locally plas-
1, °r":}a;?: - tic, trace anhydrous opel
h Qo CARD, 120 ] root replacements ”
3 c.BiT 3 54.0'-81.7' SILISTONE (ML)
§ b Red brown,locally gray, sca-
= 50 teered coarse sand and pea
3 sleglon ] gravel, firm, massive, local
J 100 TUNS, ] vertical idrregular fractuves,
s CARBE 115 - scattered unewen horizontal
" c.eiv . silicic bands 1/32" zo 1/16"
3 3 thick, grades to slightly
g 420D PO ., r 8 ¥
- 100 n;,ecif' 45 ] clayey siit at 75,3
. 5Y2"a0) 3
~ 160 TUNg, 110 4
= ' CARS, T
: e8It n
. . 70 F =
- sY¢ oo -+=1
3 Ty py
'e0 cARS, 105 4 o
N €. 8IT o]
177 LY 5
NX, 5-]_/2"’ A-1f4n - Hole No_.n_a__%i___..

Hole Site

. -RAHCHC SECH
Site




sHEET __3_ oF LA

PROJECT __RAID BECO

HOLE MO, DH 23

NOTES . SAMPLE DATA ”
ON WATER TABLE uk E 18 elx CLASSIFICATION AND
LEVELS, WATER RE- 85 | 5% | =3 |3al=Y £ | & PHYSICAL CONDITION
TURN, CHARACTER OF | #¥ a-§ gg ;,; 53] &
DRILLING, ETC, 8 |7I3% [SAmMPLE
= 73t
572 ¥
Jtee 1.C.G. ]
3 s'2 op .
410 TUHG) h
- ZARR ]
N £ORE s
_ BIT - -
- 81,7 '«89.87 BILIY, SAXDY,
‘|Lichology based on o ° vt - ] ] ZEmam i - L
dr111 characteristicd pees I CLAXEY GRAVEL GRAVEL.l(GM) Brey, Some
and cubti ey o T prown, gravel to 1-1/2",sub-
teings V7' -87 "
. {sV2"0p . angular to round
- (o] la - 89,8'-94,5" SILTY SANDSTONE:
n cg‘:-ure. : £ (54) Red brown to brown, [ing
R 1 to medium-grained,massive,
= P 2715, ~ firm, uneven silicic bands
A si‘égn - {to 1/2") and replacement
Tiso m 5 fillings, local vugs to 1/8"
- . 94.5"-98,2" SANDY SILTSTONHE:
. iy ; (ML} Brown, scatterad mediums
4 100 5/2 00 - grained send, loecal wvugs,
= BtA -4 : e
o CORE. K silicle voot replacements,
a By ] £friable, very firm, 1/2"
Gradational contact J “gilicic band ar 98,.2°
9 16798,2"'=100.3" SILTY SANDSTOME:
. i (8M) Brown, very fine-grained
dioo :"?‘:D gcattered silicic stresks and
. ; . CORE. i pockets, local wags
Drift ang}e 2-1,’4:"‘ g BIT 100.3'-109,8% SAHNDSTONE: (SP)
from vertical @100 - Gray, very fine-grained,
2 poorly graded, clean, scat-
] sY200 mreq vugs, maugus‘zese-stained
- 100 bis mdssive, unconsolidated to
] CORE. firm, trace anhydrous opal,
» Bt 1* black,fine=-grained, quart-
—] zitic gsandstone at 104,4';
] £lat-lying fractures L/4" to
7 s/ e%o0 3/4" apart below 105.4',
1 100, DlA. ‘micaceous
. CORE 109.8'-110,6' CLAYEY SILTSTONE 4
o art (ML) Gray, massive, fFirm,
Flat lying ';fr)?tict‘--, L flat lying fracture
Flat lying fracture J ] 110.67-119,4" SANDSTONE: (SP)
3 00 fsvz oo Gray to dark gray, very fine
Bedding dips 6° fromJ c::; to fine-greined, uncemented
hbriz.c;tal core AXLis . guz to local moderste induration
. some bed planes, micaceous

Mole Size S 1(‘2“; 6 1/“-’4“

Hole No, DN 23
gire  RAKCHO SECO_




PROJECT _RANICHC SECO

SHEET _& _ OF Y&

wous no, BH 23

NOTES N SAMPLE DATA ,
3 w Z f . X ,
ON WATER TABLE e 8 1. |8 8 |c¢ CLASSIFICATION AND
LEVELS, WATER RE- S EE T2 i%algly T s PHYSICA
Z : R |3 S lEsiz| & | B SICAL CONDITION
TURN, CHARSCTER OF | #% | 38 | B8 133133} ¢
) % ¥ - - . -
DRILLING, ETC, & i3 SAMPLE
AL
§ ’ 119.4'-125.8' SILTSLONE: (ML-5M)
7 272 00 Brown, massive, firm; belew
ERL coRe 120.5%, scattered coarse sand
. BIT geavally unconsolidated to
e _ siightly firm, tracs clay
4 Grades to: {3M) Tan, trace
g v fing grained sand, lipght
= Y200 e weight, uncoasolidated to
4 100 BlA, ' moderately firm
. CORE e . - .
Bage of I.agus‘na Y. —- BT PT: 1.8 -187,5" SAND AND ,(’R'WEL'
” 2 27 (GP-8F} Tan, gray,light gray
Top of Mehrren Fm, 1 fine to w,coarse sand vhite
. 50 to light gray gravel and
. - e oo e siliceous nodules to 1/2"
Bedding dips 177 fromi 90 Joes [27.57=131.6' SANDSTOMNE: (SF)
horizental core BRLE 1 BT 1% Tan to gray, wery fine to
- fine-grained, poorly graded,
Contact dips 12% From 1. well bedded uncemented to
horizontal core gxis— {sve ap) . W5 moderately indurated grades
- 100 ‘cglﬁ- 1 vETY coarvse grains at (31,8
{coRe j s
. Bit e 131,67 -140,7" SILTSTONZ: (ML)
-~ i Brown, magsive, fimm, vugs,
~ manganese-stained in part,
E a0 40 ] seattered sand graine
- 100 T BiA. )
. |cene : ,
b 81y P 140.77-141. 37 SANDSTONE: (5P)
rradationst contact o AT el 5?:4‘}&531151?: biac‘:kJ fin‘a*gl"aimcd
- , subround, frialile ro firm,
Irregular sontack ] ;5:{" : a2 pastly graded, abundant
l |g¥20p 35 w , fea. boddad
Weter Table @ 143" o 100 " oia. <3 quartz, trace mica, bu]:.u%
7 {CORE 3 141,37 -142.0° SANDY BILTSTONE:
4 By e : (LY Brown, firm, trace mica,
7 R e~ ‘abundant mangansse staining
- , <]
B 1872 00 0 4 «sg WZ,0'-145.0" CLAYEY SILTSTONES
. A fon DiA. 3 (ML) Red brown, uncansolidatd
Drift angle 3-1/4% cgrf' o ed to moderately fivm, mas-
from vertical @150 15 et g glvie, slightly plastic, bow
2 . coming sandy at 143°
n a2 oo ~=1 [145.07-T41. 5% STLISTONE: (ML)
-1 o0 DA, 35 4 B S~ Brown to rved brown, locally
. CoRe 32 sandy and clayey, [L as
. Bt Y - sand) vey, Ilrm, mas-
] Lsobay | sive

Hole Size o= L/2" S=1/4"

Hole No._BH 2
Site L RANCHO SECO




SHEST 3 _oF 1o __

RANCHO SECO
PROJECT HOLE no, DR 23
NOTES SAMPLE DATA z
ON WATER TABLE i 5 .18 S8 |z1{ o CLASSIFICATION AND
LEVELS, WATER RE- 85 | 2% | £ |¥ulxd| = 5 =1 " ey,
TURN, CHARACTER OF | #8 | 83 | 38 %g - PHYSICAL CONDITION
, =0 e Tizd]l =
DRILLING, ETC, . & iz [SAMPLE ]
5T Fae
. o ¥ [61.37-165.17 GANDOTONE: (SF)
] 8/2 ooy 20 b Blackish brown, very fine to
:tGO R ] fine-grained, poorly graded,
B 12 ¢ ] clean, massive, dbundant
= 1667 quartz, trace anhydrous opel
3 AT ¥ root replacemcnts, friable,
1 tog rngm.gig} = slight to moderately cémen-
- s/2 00 15 . ': red
Ji00 OIA. R 165.1°-166,0° SILISTONE: (ML)
. COAE & 5 Ped brown, massive, firm
— :1h L
I ; A166.0T-168,3" SANDSTONE: (SP-GP)
. g pavk gray, v. fine to fine-
- 520 10 % graised at top with scatcered
Bedding dipe 15 from |00 D14, *'Ps\&d’ medium to v.coarse, pea gra-
horizontal core axis o CORE :ﬁ vel; grades to pea gravel at
o BIT S bage
g Ry T
] :::i\-l 168.37-175.8" SILTSTONE: (ML)
= g BJ 5 -:E::‘S Red browo, (Top foot is in-
3100 anigy +3 teriaced with white silicic
- CORE :b:*: streaks and banks) Firm,
. gy = locally friable, mangznose
- «:Q:: stained, scattéred vugs
o R
o, . . ,1,;°J o :& 175.87-I8L.07 CLAYSTORE : (CL)
ea Leve T 100 BIA. o Dark red brown, silty, uucon-
1 cglﬁf -_'% gsolidated to slightly firm,
= . massive, grades to clayey
. 18633 gilt at 181.0°
: 4\\\. % T 1
7 Yo ;:.,_\_ 181.0°-190.8" SILTSTONE: (ML)
Z i -5 = Red brown, grading to guay
-4 100 DiA. [ e - '
7 CORE = Cbrowa at 182.5', grading to
] elr i gray through light gray with
o~ 135__555 tocal iron staining et L8B.S"
N £ clayey, poorly to moderately
b g’/ =3 | indurated, massive,manganese
- € o) =10 —~{~TE| streaks
3100 Dia, « Bl
. ‘¢ oRE b= 3 AigD.87I[56,.37 SANDSTONE WITH
. T Jop 4] /[SILISTONE_INTERBEDS: (SP-5M-ML)
3 9‘}:;:\__: Dark brown to hlack sand-
. . : X stone, light gray siltstone;
— s/t oDl - - _gredes to medlum grains at
fzzi‘::ogtizgi zgrcfz:g; 00 comt "> B . 196,3", poor to fndistinct
] BT T bed planes, menganese-stained
. =4 friable-moderately indurated

Hole Size 5-1/2", 6-1/4"

Hote No. PR 23

. RANCHO SECO
Site




‘ 6 of 1§
RAKCHO SECO SHEET & OF

PROJECT ~ HOLE MO, BH 23
NOTES SAMPLE DATA
. b o Z
??VKTES; Kgi . g % .5 5 |. R 2z g CLASSIFICATION AND
. e - 1S = =
TURN, CHARACTER OF | #Z gé g’g- gs g% 3 ] FHYSICAL CONDITION
2|33 =
DRILLING, ETC, 5| iF SAMPLE |
w ) 173 SRS
Drift angle 4-1/4° ] s -0 5]_N196.3'-231.0" SANDY SILTSTONE:
from vertical @200' o bIA el (L) Light brown, slightly
4 B0 CORE e [ ; v 3 .
: N ( T orxd ] clayey, trace bed planes at
3 290 E top, trace iron oxide staims,
Hole reamed to 6-1/4' 3 trage manganese
from 4.8 ft to 201.0] 3oy
£t 3 -25 . =
7 3
From 201 fr to 250 fit3 ot
lithelogy determined 20 FES
from drill returns, ] =
drill characteristics Lat ey | Sray to black, fine to scat-
snd geophysical logs - ea?(;? -30 | - \: ;Eredza’e‘ié’:‘m'“‘g:‘ é’fi'liﬂs
205 to 218 drilled 1 ) 33y | frow 205.07 o 218.0
sasy ] eso’ )
3 210755
1 —
h i
- -35 '<.Q
] :,:,_.“é
- 21580553
] X
J -40 | o
_ ] =]
218" to 224' - no ] —
discernible cuttings 9 22 ;?:
retprned to surface %]
slow drilling . ‘:-.:
- 45 4 =
3 e
224" to 2327 drilled 4 —
o 225 NG
(eﬂﬁy - 5 .‘.;
| ; R
3 -50 o
3 o~
3 230053
. e
] 25 [231.0-243,0" SANDY CONCLOMERATE
232 to 240 consider-- (GP) Gray to b‘l@k; abundant
able rig vibration, ] coarse sand graing
boynce, and chatter -

5 Dt 33
1xa =172 B-1/8% Hote No. b =3
Hole Size . e RANGHO SECO




PROJECT ___ RAKCHO SECO

SHEEY _ 7 oOF _1&6

HOLE MO, LDH 23

11:1]111&““1““!

NOTES SAMPLE DATA
ON WATIR TABLE 20 B .19¢ = CLASSIFICATION AND
LEVELS, WATERRE- | O | 22 | 33 |38)s2| ¥ | & PHYSICAL CONDITION
TURN, CHARACTER OF | #% | 28 | £9 g%‘ 33 5 | % ,
DRILLING, ETC, |7 Fd iSTMP_LE'I
240" to 250" drilled J
relatively sasy 7
3 243.0'-257,7' SANDSTONE (ST)
= Gray, very finz to fine~
R grained, locally silty,
4 wassive, hard
prift angle 3-1/2° .
from verticel @250 7
; 5/2 00
100 Bla,
p caRe
] g7
p i8¢ 0p
o J72 51A. ‘
Bedding dips 5 f‘romi- E%'Rf 257.71_310 07  SILTSTONE:
horizontal core axis . ’ , {t-ﬂfSH’-S.i’W LiW'
d « -] oI ]
. - magsive, firm, locelly sapdy
From 260 ft. to 3 and fnterbeddad with light
310 ft. litholegy 1 gray, very fine to fine~
decernined from A - grained, scattered medium,
Hdrill returns, ¢rill '8/ 00 poorly praded, moderately
characteristics and RGCK hard sandstome
geophysical logs 3;;
30t

Hole Size 3-1/2", 6-1/4"

Holc MNo. _E.L
BSHCED SECD

Site
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PROJECT __ RANCHD SECO HOLE No, DB 23 |

MNOTES SAMPLE DATA
; L vy 1
ON WATER TABLE y REEREE CLASSIFICATION AND
LEVELS, WATER RE- 88 | 22 |32 |35ed £ 1 5| © PHYSICAL CONDITION
TURN, CHARACTER OF | #& | S8 | £8 B3|
DRILLING, ETC, £ [FFlF [SAMPLE]
4 210
3 L1004 3=
— 28.0-F=
- TR
3 -110+ B
- 29'0:_',':
- SELE I o
— 29551
- 1204 =
Drift angle 2-174° 7 7
from vertical @300‘_5 30(‘)‘1‘: .
- 1257  —hZ
Bedding dips 3° from] : T e ] I
{horizontal core awisd 514200 31‘0’0. -345.5 ——SW%TOW ,(SP?,
\ " tia, Light gray, very fine te fing
o L CORE grained, scattered medium,
- BT poorly graded, moderately
. hard
Hole Size 3 /2", & 1/4" Hole Mo, DH 23

Sire _ SANCHO SECO




sueer _ 9 op 18
PROIJECT BANCHO SECQ wowe no. DH 23
NOTES ' SANMPLE DATA
o ; — z
cz?vggxfgfxgie BE | L 55 Sulel e g CLASSIFICATION AND
Pk Y \ - fw) s 'z s W= . p1 .
TURN, CHARACTER OF | 55 §§ 33 §§ g2 & | 3 PHYSICAL CONDITION
DRILLING, EYC, g |FF|Ez m@m
From 315 ft. to 7] o
365 ft., lithology -
determined by drill L1400
returns, drill 2 AL
characteristics and ] ROCK
peophysical logs e aIT
- TO
4 385’
~ -145 |
o =150
- 155
- 160
3 -165
Drift angle 1-1/2° 3
from vertical @350" o
3 345.57-350.0' CONCLOMERATE (CP)
3 170
Base of Mehreen Farm:
? - — « ,
Top of Valley Springs] 350.0'-354.0' CLAYSTONE? (CL)
e l-175 '
. 355 =5
5-1/2%, B=1/4" © Hote No. DH 23

Ha»l'q Size

sitc _ RANGHO SECO
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RANCHO SECO
PROJECT HOLE no, DH 23

NOTES SAMPLE DATA
ON WATER TABLE
LEVELS, WATER RE-
TURN, CHARACTER OF
DRILLING, ETC.

CLASSIFICATION AND
PHYSICAL CONDITION

% CORE
ACOVERY
aLcvw

COUNT
PEMETRATION
TO0L
MAMMER
WIS
HAMMER
FALL-I NCHES
ELEVATION
DEPTH
oG

[sameLe]

333 £=4 1354,0'-365.0" SILISTONE? (ML)

'

=180

~185 -

lllll:lllllllllllli
[#% ]
&
lllllllll;:llllinjn

I~ |365.0'=367.5' CLAYSTONY: (CL)

e Light browm te light gray,

— highly fractured verrtically
-_.qx and horizontally, firm

is72'00
DIA. ]
100 CORE 190

T

[
o
(oY N | 1111T

lllllllil

=1 |307.6'-394,0' SILISTONE: (ML)
. Light green, firm to mcder-
] ately hard, inclusioms of
~— angular fragments of similar
S material, slightly harder

37

I |

From 370 Ft, to 405
t., lithology deter- -
ved by dfill re- - o300 -195 4

turns, drill charace- o ROCK

teristics, and geo- 8Iv

. TO
chysical logs 208"

w
LN |

~ 200+

[
o

lnt|1111?1'1111xllilrnlllll“ufl
!

- 205 1

=210+

w2
Ts]

Lot Dpar s by

=215

Illllllllll_llllllll]llglllllllllll‘nJlllJl
;
T

1}t g
{
[}
1

395

5-1/2", 6-1/4" Hofe No. .DF 23

Hole Size RANCHO SECO

Site
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PROJECT RANCHO SECO HOLE NO. D 23

NOTES SAMPLE DATA .
ON WATER TABLE
; E

LEVELS, WATER RE-
TURN, CHARACTER OF .
DRILLING, ETC. [sAmpLE]
1395 394,0°'<406,5" GLAYSTONE: (CH)
Blue green, highly plastic,
fatry, high dry strvength

CLASSIFICATION AND
PHYSICAL CONDITION

% CORE
RECOVERY
ELEVARION
DEFIH
106G

BLOW
COUNY
HAMMER
FALL-4MCHES

PENETRARON
TOOL
HAMMER

MUY EREN
8
[}

Drift angle 1-3f4°
from vertical @400 7 A

225 A -

1

Lig sl

K0

a2 00 '
00 Aty 23 - =1 [406.57-426.0' SILISTONE: (L)
cong =2 Bluc green, fire to herd,
BT _— taterlaced with silicic
e veinlets to 1" thick

— (ML-8M) Locally sandy below
] 410 Fr: very fine to fine
grained, predominantly quartd

' BEN AN

el

From 410 £t to 460 ftd
lithology determined 3
by drill returns, - i5%0p L 235 4
drill characteristicsd ROGK
and geophysical logs J BIT

To
450" i 1 S

TLIII%!ILIFIIII
£

P 261 4

‘!

B

b
iilll]lllilvllllll}l

114

i

Pl
|

TlllirlllliT

i

!

250 4

I~ 1428,0'-439.0"' CLAYSTONE? (CL-CH)

I~
Lo

255

lll‘]].lljll!lill]‘,l]lillllllilllllllll[l

LJI?I!I][

o
A

Hole No., __ﬁl_i___2_3__

Holo Size 3=1/2%, 6-1/4% RAXCRO SECO

Site




SHEET A2, OF &,

PROL RANCHO SECO
PROJECT wotg N, _DH 23

NOTES SAMPLE DATA
ON WATER TABLE
LEVELS, WATER RE-
- TURN, CHARACTER OF
DRILLING, ETC.

2 CLASSIFICATION AND

PHYSICAL CONDITION
| SAMPLE !

% CORE
RECOVERY
BLOW

COUNT
PENETRANION|
100l
HAMMER
wisless
HAMMER
FALL-INCHES
ELEVATION
DEPTH

KIS I

(o T=q 1439.07°-513,0' CLAYSTONE AND
i g STLTSTONE {CL-ML)

'i

I3

f]llllj ll.!lr
!

-270 ]

||[En,i«xlnnnxl:gnlllxsli)lnc

Drift angle 1-1/2°
from vertical @450°.] 3

275 -

T~
i

=
: @
ITJ 11 lllifﬁlilj lli‘r‘llll x4 k4

280

Green, interkadded, firm to
hard, with rounded incly-
glons of like material

] | on-cL)

82 otf
100 DIA. 285 -
. coRE

aiT

!
a]

TR IV IR T

E o
=}

From 485 ft ro 515 ft
lithology determined’ . : T
|from drill returns, - le/4 o0 Lag0d A3
drill characteristics RoOCK
and geophvsical Logs ]  1hs
To

I

7
!

295 -

11;:!1;1:}1

1111 I(Ql!
d

K15

Hole Size 3-1/2", 6-1/4" , Hole No. D8 23
' Sir _RANCHO SECO




P,

suger 13 oF __16_

¢ RANCHG SECQ .
RO JECT HOLE NO., _DH 23

NOTES ' SAMELE DATA
ON 'WATER TABLE
LEVELS, WATER RE-
TURN, CHARACTER OF
DRILLING, EIC.

on

CLASSIFICATION AND
PHYSICAL CONDITION

% CORE
RECOVERY
ALOW

COUNT
TOOL
wi/as
HAMMER
ELEYARON
aldgi

HAMAER
CALL-ENCHES

PENETRATY

- 3004

LR -
B
L

T

- 305 +

48

=310

'R NN Tn |41]J‘ijfl1ulmuj

&

4315 4

- Claystone and silcstone as
above (ML-CL)

Tlil ‘14111?
£

&L

|-320-

Drift angle 3/4°
from vertical @300

ot
(=]

o325

oY
=]

- 330

i

C—— A513.0'-524.0' SANDY SILISTONE:
(ML) White ro light gray,

F g

Y
- N b
3351 = | scatcered 1/27 pebbics,
s clayey, hard when dry,
g | trace anauxite?

Llll[llltlJtiiJll!lLL!_LL‘L!!({LJA’[J;:A!(!L!AAllJlllllLtltll|lk!lillleLLLL‘L‘llll

INENR SN NN

515

‘ DR 23
Heole Size S=-1/2", f.1/4" Hole Wo. B8 3

Site - RANCHO SECO



sHeeT L& oF 16

: RANCHO SECO
PROJECT ISR HOLE MO, _DH 23

MNOTES SAMPLE DATA
ON WATER TABLE 3
%

CLASSIFICATION AND

LEVELS, WATER RE~ PHYSICAL CONDITION

TURN, CHARACTER OF
DRILLING, ETC,

% CORE
RECOVERY
BLOW

COUMT

HAMMER

ELEVATION
DEFIH
oG

PENETRATION
OOl
FALLANCHES

HAMMER

515 o ]
/2 00
; ik, 340 -
oo tORE 340

uir

L ; ) i b 33

From 520.2 ft. to
565.3 ft., lithology,
deternined from - 345 ~
drill returns, drill- T
characteristics and ROCK :
geaphysical logs TR e 1526.07-565.07 SILISTONE AND
TTES — sandy

L=
i
1 l_llj?]ln | W

i

~350 4

53

«355

||11!|1:LT,5 IEERERW
|

HiHih!

~ 2360 4

(53

-3654

v
) -
1 If!lll, srpidr et

-3704 ]

Drift angle 3/4°
from vertisal @sSs¢'

-375349 T

' “::hlLL’:anilutlhuij:nxlg“11411i111;Jh;x;l;suleL;l“:

Hole Size 5-1/2", g-144" " Hole No. DE 23
Site . RAICHD SECO




sHEET 15 oF 16

NN PRSI NI FONE A IRV RN AU PR

| PROJECT __ RANCHO SECO HOLE NO, _DH 23
NOTES | SAMPLE DATA .
CZ?V;{?TE;;?S;%E gg . 5 « g S|z CLASSIFICATION AND
’ - by 30 [38|x% i
TURN, CHARACTER OF | #§ | 93 23 |3 708 |8 PHYSICAL CONDITION
DRILLING, ETC, : £ |*F|3F [sanpLE]
. 555 «
- -3801
= 56
— 56
. 565.0'-509.3" SANDSTONE (S¥)
» =8 00 Light olive green, very fined
- DIA. grained, poorly graded, very
- 5:&} firm to moderately hared,
n Aggive
, < - 57 569.5'-593.0' SILTSTONE AND
;Fr"om 570.3 ft. to n CLAYSTONE  (ML-CL)
1597 fr., lithology ]
determined from drill] I -
|returns, drill char- ] 674 00
facteristics and geo- 7 'w[c’“
Iphysical logs 370 57
587

L
(243

(%)
oo
- "
Jclll,llll!lluillflliIli?ll!llllLJ‘TJlllJLllJT lLli.lll.l\Lllll‘lll.l?l.ll foata

Wi
fCa

L=
]

ixagligy

593.0'-602.0" CLAYSTONE (CL)
Olive green, scattered sand
grains, firm

Hole Size _3_1J2" 6 1/4"

Hole Neo. M__.
Site L IANCHO SECO




sWeeT 16 oF _16

PROJECT ___BANCHO SECQ. . HOLE NO. IE=23
T NOTES . SAMPLE DATA .
‘ > = '
ON WATER TABLE gg , 8 ls |2 8| & g CLASSIFICATION AND
LEVELS, WATER RE- 98 | s2 | =2 |2g«¥ T | E | 3 PHYSICAL CONDITION
o] p 8 é % § ]
TURN, CHARACTER OF | #% | 38 | £0 §§ i 2
DRILLING, ETC., E 77|22 SAMPLE |
5 595 F==
- 420 =
1 =
Drift angle 1/2° 8 8 /2% +—=
g At 9 100 Dy A, =
from vertical @600' . CORE 608 =
3 anr o
. - Bottom of hole 602 ft
- -

BOTE 1. GEOBHYSICAL LOGS:

NOTE 2. PUMP TEST:

Induction - Electric Log

SKP Neutron Log

Sonic Lag (With Hole Caliper)
Formation Penszity Log
Directional Survey

NOFE 3. PIEZOMETER INSTALLATION:

Water Teble: 143 ft

Set %4 inch ID casing at 318 ft

Produced 48 gpm {av,) durlng 24 hr test with 10 £t (av.)
Drawdown .

Installed 180 ft of 1-1/8 in. ID P.V.C. pipe with .95 ft
stickup above cover plate. The bottom 13 £t was perforated.
Static water level, upon completion of piezometer inscallation,
was 145.39 Ft below the cover plate,

Holg Size

5-1/30 . 6-1/4" B Hole No. _ DH=23

Site _ BANCHO SECO




Attachment 2

Geologic Cross-Section(s)



=ﬂ Figure 2-5.
= - Geologic Fence Diagram Through
New Monitoring Wells at

Rancho Seco NGS Site
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Attachment 3

Figure 2-4, Geologic Cross Sections Rancho Seco NGS Site, from the Revised
Hydrogeological Characterization Report
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Attachment 4

Field Permeability Test Results from ERPT-C0104, Rev.1



Table 4 Field Persesbility Test Results

Page 1 éf 3
‘ Interval Test Tast Pressure
Borshele  Tested Interval In Feet Test Parmeability
He. in Peet Length (Ft) of Mater Method . tmigec
Oli=1 53.1-61.0 7.9 - Couldn*t seat packers
90,.0-99.1 9.1 97.7 Packer-Constant 2.3 x 10-¢
Head
125 .8~135.9 8.1 152.4 Packer-Constant No Tske
Heund
126.8-133.9 9.1 168.6 Packer-Conskant No Take
Hesad
123*8«135,9 9.1 191 .4 Packer-Constant No Take
Head ’ .
146 ,8~155.9 9.1 153.2 Packer-Constant 2.3 x 10-6
. Head
166.5-200 33.5 160.6 4.7 % 1p-6
166.5-200 33.5 175.5 4,0 x 10-5
166.5-200 33.5 189.3 5.5 x 107
166 ,5-200 33.5 175.5 5.5 x 10=>
167.7-187.8 20.1 .= Bailer-Recovary 5 x 107
OR-2 23.7-191.4 167.7 110.2 Packer-Consztant 6.9 x 10-7
Head
67-7%,5 10.5 9.7 Packer-Constant He Take
: Hezd
69.~7%,5 10.5 112.8 Packer-Constant. ¥o Take
Head
100-110.5 106.5 i28.7 Packer-Constant No Take
Head
100-119.5 19.5° i44.8 Packer—Censtant  No Take
~ Head :
100~1140.5 10.5 181.6 Packer~Constant Mo Tzke
Head
114-11%.7 5.7 178.0 Packer-Congstant %o Take
‘ Heaad
114-3118.7 5.7 224.0 Packer-Constant Ho Take
: Hesd
114-119.7 5.7 258.5 Packer-Constant WNo Take
: Head ‘
114 ,5-1%6.3 &£1.8 1B3.9 Packer~Conztant 3.1 x 10-6
Head
114.5-156.3 41.8 206.9 Packer-Constant 3.1 x 1¢-7
Haad
114.5-156.3 41,8 241.4 Packer~-Constant 3.1 x 10~
Head

2453V/42




Teble 4 Field Permeability Test Results (continued)

Page 2 of 3
Interval Test Tést Pressure -
Borehole Teskted Tiiterval in Teet Tast Permeability
No. in Feet Length (FE) of Water HYethod cm/sec
OW=2 122.0=127.7 5.7 142.0 Packer-Constant Ko Take
- ) Head )
122.0=327.7 5.7 165.0 Packer-Constant No& Take
"Head
122.0-127.7 5.7 188.0 Packer-Constant No Tske
Head
122.0-327.7 5.7 234.0 Packer-Constant No Take
Head
136.0-141.7 5.7 152.0 Packer-Congtant No Take
. Head
136.0-14%1.7 5.7 175.0 Packer-Constant No¢ Take
Head
136.0-X41.7 5.7 198.0 Fecker-Constant Mo Take
"Head
136.0-141.7 5.7 232.0 Packer-Constant Mo Take
Hoad
146.0-151.7 5.7 164.0 Packer-Constant Mo Teke
Head
146.0-151.7 5.7 187.8 Packer-Constant No Taks
Hesd
145 .0-151.72 5.7 210.8 . Packer-Constant No Take
Head
146.0-1581.7 5.7 245.3 Packer-Constant WNo Take
Head
148.5-15%9.0 10.5 200.9 Packer-Congtant No Take
. ‘ Head
148 .5-1549.0 10.5 235.4 Packer~-Constant Ho Take
: . Head
148.5-159.0 10.5 267 .6 Packer-Constant No Take
He=d
149.5-160.0 10.5 197.6 Packer-Constant 1.1 % 10-9
Head
149,5-160.0 10.5 232.1 Packer-Constant 2.7 x 10-3
Head
151.0=158.7 5.7 176.0 Packer-Constant Wo Take
Head
151.0-156.7 5.7 igs.2 Packer-Conistant No Take
Kead
151.0-15¢6.7 5.7 196.7 Packer-Constant Xo Take
Hoad
151.0-31586.7 5.7 219.7 Pacher-Constant ¥%Weo Take
_ Head
151.5-162.0 0.5 230.1 Couldn't Seat Packers
153.0-174.0 21 — Specific 2 x 10°3%%
Cepacity

2453V/43



Tabls 4 Field Permeability Tast Results {continued)

Page 3 of 3
Interval Test Test Pressure
Borehole Tested Interval In Feet Tast Permeability
Yo, in Fest Length (Ft) of Water Mebthod em/5et
. OW=2 169.,5-180.0 10.5 221.6 . Packer-Constant 1.6 x 10-3
‘ ' Head .
168,5-180.0 10.5 2719.1 Packer-Constant 1.5 x 1073
: Hezd '
184.5-195.0 10.5 274.1 Packer-Constant 1.5 x 10-3
O3 21.8-31.0 9.2 30.2 Packer-Congtant 2.7 x 1076
’ Head
47 .5-164.0  116.5 115.0 Packer—Conskant 1.5 x 10-6
. Head
111.5-164.C 52.5 117.0 Packer-Constant 1.2 x 10-P
. Head
112.5-164.0 51.5 126.9 Packer-Constant Wo Take
Head
112.5-164.0 51.5 138.4 Packer-Constant No Take
' Head .
112.5~164.0 51.5 i52.2 Packer-Constant H¥o Take
_ Head ' )
168.0-102.¢ 24,9 — Specific 8 x 10-4%%
Capacity
P-1 9.25-9.50 9,25 C— Permezmeter 1.6 x 10—2
p-2 0.47-9.50 ’ 9.03 - . Pormeameter 1.8 x 10-3
P-3 0.36-9.50 9.14 - Permeameter 6.0 x 10-6
P-3 0.28-9.50 9.25 - Permecneker 1.8 x 10-¢

*Test waz conducted prior to completion of well development.
**Permeabllitises are for sand zones only.

2453V 744 Iinarne 107 ar



Attachment 5§
Analysis of Hypothetical Liner Failure from ERPT-C0104, Rev.1



is the effective or intercormnected porosity. Using an average
hydraulic conduetivity for the sands of 1 x 10‘3 cm/2ec, an
estimated effective porositf of 30% and the cbserved hydraulic
gradient of 0.003, the approximzte seepage velocity is

0.028 ftsday or about Y0 ft/iyr.

B.3 Analysis of Hypothotical Liner Fajlura '

Ary analysis was performed to evaluate the effects of a hypothetical pond
liner failure on the quality of ground water downgradient of the site. The
nearest dewngradient well is 6/8-30Q1, on the north side of Clay East Road,
about 2200 feet west of the west edge of the evaporatien ponds. Tt was
agsumed that the liner is bréaehad at the end of the pond life, whem Cs-137
is expected to be at.a concentration of 8.5 % 10—2uCifml as a result of

evaporation.

The analysis considered migration of Ceg-137 to wall 6/8-30Q1 in two stoges.
Tha first ztage is verticzl szepage of pond fluid to the underlying water
table, The second stage is horizontsl migration in the Mshrten aguifer from

the pond site to the well.

For seepage through the unsaturated zone to the water table, the method of
Bouwer for vertical movement of a wetting Front (1978, p. 254) was used,

The approprizte equstion is:

i (Hw+ Lf—hw> '
t = L - (H = n | At E8E ]|
’ Lf €Hw hcr) in Hw s

2&53V/33
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where:

time sines start of infiltration

Ku = hydraulie conductivity of wetled zene {unseturated
conductivity)

Lf = depth of wetted front

Ew = depth of weter above z6il

ncr = eritical pressure head of soll for wetting

£f = fillatle porosity (difference between volumetric water

content of soil before and after wetking).

Conservative input values were selected for celcoulating the time it would
take for a weiting front to reach the water table. Fer Ku (unsaturated
conductivity), a value of half the satureted hydraulic conductivitylw&s uged
(Bouwer, 1978, p. 253). For the material ztove the water pable. a szturated
conductivity of 3 x 107 co/sec is believed to be repressntative, baéed on
packer test results (Sse Tzble 4). This gives z valﬁe for Ku of 1.5 %

3
10  ecm/sec, or 1.55 fi/yr,

Lf is the depth to the wetting front from thebbottum of the pond
axcavation. This depth is wariable during secpage from the pond, but would
be 3 minimum of about 14$ feet when the front reaches the water table. The
height of water above the soil (B ) was assumed te be seven feet, which is
the maximum operating depth D; five feet, plus two feet for the clay liner
' thickness. The average ccitiecal préssure hgad was estimated.to be about

~100 ¢m (~3.3 £i), based on typical values for finc-gtained solls reported

in Bouwer {1978, p. 243).

The fillable porosity is a ﬂifficult'parmneter to esgtimate, as 1t would vary
censiderably from one type of soil to ansther, and is dapendent on the
in-place volumetric water content. On the basis of limited soils

2453V/734



tasts, & conservative value of ten percent (0.10) wag used for the

fillsble poresity (f).

Using the input data dsscribed above, time for a,wetting front te reach
the ground water is approximately £ years. However, becauge of Cz-137
adsorption onto the soils particles as the wetting front meves downward,
the time of arrival of radicnuclides at the water table will be much
longer. Applying a retardation factor of 0.005 {see descripticﬁ of Stage
2 scopage) to‘the averasge velocity of the wetting front 144 £E/8 yrs
gives an average estimsted Cs-137 wveloclity of 0.09 ft/yr. At this rate
it would take 1600 years for Cg-137 to reach the water table. Dﬁring
this period of time, the concentration would be éeduced by radicactive

* -17 '
decay to less than 10 t pCi/ml.

Stage 2

The method of snalysis for migration of Ce~137 in ground water from the
pond o the neasrest downgradient well is based on the followling

velakionships {(Crove, p. 28):

[N = ji; E
jon water § .
Rf = 1
1 4
)
n
and C = cg emMt where:

2453V/35 _ . fDanE L



Uion = velocity of Cs-137

Ugiar = gréund—water seepage veloclky
Re = retardztion facter

- = barlk density

n = poroaity

Ky digtribution coefficient

c = concentration at time t

€, = initiel concentration

t = travel time

2 =

radioactive daeay constant

The ground water seepsge velecity, U is determined by the Darey

water
relationshiyp:
Ugater= _KI , where:
Re
K = hydraulic conductivity

b1 = hydreulic gradient = ,003 ft/ft from Figure 6

]

£ gffoctive porosity, assumed to be .30

-3 « . ,
A hydraulic conductivity of 2 x 10 cm/sec (2069 ft/yr) —- the highsst
value from fileld tests (zee Tsble 4) —— wos used for calculation of

i £ id

Lwater 21 ft/yr.

To deternmine Rf, a value of § p/es was used for p/n, and 50 mi/g was
usad for the digkribution coefficlent, Kd' These values are believed
to be consarvabive bazsed on data reported in the literature. Using the

£
fi/yr.  AY thiz rate of mevement, it will take 20,000 years for Cs-i37 to

described imput data, B = 0.005, and U‘on = 21 ft/day ¥ ,005 = C.11
1 .

travel to well 6/8-30Q1. After this poriod of time, the czleulated

2453V/33%




concentration of £=-137, reduced by redicsciive decay, is less then

-94

iy ¥Ci/ml, nondatectable leval. It is well helow the MPC (msxizum

permizsitle concentrstion) valus of 2 x 10"5 uCi/ml under 10 CFER 20,

Aspeondix B, Table II.

§.0 CGround Water Monitoring Program

Te gnsure thaé there iz no leskage of effluent frem the ponds and to
comply with Raglonal Water Quality Contral Board (BEWQCB)
regulatione, the follewing ground water monitoring program is
broposad. Four ground waler monitoring wells located at the
perimeter of the pond wiil be monitor-ad on & quarterly ?asis for the
peramaters listed in Table 7, In addition, . lysimeters or‘nther
vadose zone moa;taring dovices adjacent to the ponds mill,ﬁe,sampled
quarterly to determine the chemicsl composition of the so0il pore
water and snsure tﬂat no leachate is escgpéng inko tﬁe.unsaturated
zone. The vadose zone monitoring, however, is not required by the

. RWQCE for this project. Water samples ¢f the ponds will also be

collected monthly and enalyzed for the parameters listed in Table 7.
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