Fublic Service e R
16805 WCR 19 1/2; Platteville, Colorado 80651
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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk

Washington, D. C. 20555

ATTN: Mr. John W. Hickey, Chief
Decommissioning and
Regulatory Issues Branch

Docket No. 50-267

SUBJECT: Response to NRC Comments Regarding the Proposed Sampling
and Survey Plan for the FSV Effiuent Pathway

REFERENCES: ks NRC Letter, Pittiglio to Crawford, dated January ¥, 1997
: (G-97001)

2. PSCo Letter, Borst to Weber, dated September 11, 1996
(P-96068)

3. PSCo Letter, Bors: + Weber, dated October 30, 1996
(P-96091)

Dear Mr. Hickey:

Attached are Public Service Company of Colorado’s (PSCo) responses to the NRC’s
comments provided in Reference 1, regarding the sampling and survey plan used for the
final radiclogical survey of the liquid effluent pathway at Fort St. Vrain. PSCo
previously submitted a proposed sampling and survey plan for this area in Reference 2,
and the survey results for this area were included in Volume 6 of the Final Survey
Report, submitted via Reference 3.

As explained in Reference 2, the liquid effluent pathway at Fort St. Vrain consists of
concrete lined ditches, unlined ditches, and a 25 acre farm pond. Adjacent farm pasture
lands have his*orically been irrigated with water from these ditches. Each of these areas
presents a different potential for contamination. PSCo’s proposed plan divides the
effluent pathway area into three classifications, with three different levels of survey
coverage so that survey resources can be allocated to those areas with the greatest
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potential for contamination. The division of effluent pathway areas is based on an
extensive characterization survey program that tracked radioactivity in ditch sediments
and adjacent areas since 1994. In response to an NRC question, survey data from this
characterization survey program is provided in a binder enciosed with this letter, which
is intended to be added to the Fort St. Vrin Final Survey Report.

PSCo considers that the sampling and survey plan used for final survey of the Fort St.
Vrain liquid effluent pathway is reasonable and sufficiently comprehensive. Also, we
consider that the survey data provided in the initial submittal of the Final Survey Report,
Reference 3, and in the binder enclosed with this letter, demonstrate that this area
satisfies the acceptance criteria for unconditional release. PSCo requests your approval
as soon as practical.

If you have any questions regarding this information, please contact Mr. M. H. Holmes
at (303) 571-7633.

Sincerely,

.,}ulov (e 2 4o
Fmden’cé} Borst
Decommissioning Program Director
FIB/SWC

Attachments

cc: w/attachments
Regional Administrator, Region IV
Mr. Robert M. Quillin, Director

Padiation Control Division
Cowiade Department of Public Health and Environment




ATTACFMENT TO P-97007

RESPONSE TO NRC COMMENTS PROVIDED
IN LETTER DATED JANUARY 8, 1997

REGARDING PROPOSED SAMPLING AND
SURVEY PLAN FOR FORT ST. VRAIN
LIQUID EFFLUENT PATHWAY



NRC Comment 1)

The RESRAD analysis for determining the site-specific guideline values used a scenario that
assumes the open land areas will continue to be used as pasture land. Additional information is
needed to support the assumed future land use and potential future dose to members of the public.
PSC should use the default parameters from Scenario C of PG-8-08 to determine the most
conservative unrestricted use dose and compare this dose with the dose using the site-specific
guideline values PSC believes to be more realistic. Approval of the alternate scenario will
depend on the magnitude of the differences between the baseline and guideline values, the time
required for the dose from Scenario C to be reduced to acceptable levels by radionuclide decay
(which provides an indication of how long the alternate land use scenario would need 1o be in
place), and the strength of the justification for the alternative scenario.

PSCo Response:

PSCo developed site specific guideline values (SGLV) for residual nuclide concentrations in soil,
water and sediment. Soil and sediment SGLVs were determined using RESRAD and NRC
Policy and Guidance Directive (PG-8-08) resident farmer scenario (C) with adjustments to certain
parameters as appropriate for Fort St. Vrain as described in FSV-FRS-TBD-209, "Final Survey
Requirements for the Liquid Effluent Pathway", submitted on September 11, 1996 (P-96068).
Please note that for simplicity the word dose is used throughout the responses in lieu of annual
total effective dose equivalent.

In response to the request to provide additional information to support the assumed future land
use, PSCo understands that the key issue involves PSCo's assumption that no residences would
be established onsite. PSCo identified the site specific RESRAD parameter values used at Fort
St. Vrain in Section 7.7 of FSV-FRS-TBD-209. PG-8-08 assumes the Onsite Fraction of Time
Indoors for the exposed individual is 0.55; TBD-209 states that for Fort St. Vrain this factor is
0.00, since "[T]his owner-controlled area has historically been used as permanent pasture, and
would not reasonably be used as the location of a residence.” This assumption is further justified
as follows:

. All lands considered part of the liquid effluent pathway have been owned by PSCo for
the entire duration of the Fort St. Vrain license period, and PSCo has nv plans to change
the ownership status of these lands.

. The liquid effluent pathway has historically been used exclusively for agricultural
purposes. Because of its topography and because it is well-serviced by irrigation ditches,
which are extremely valuable in this arid western region, this land is well suited for
agricultural use. PSCo maintains the active agricultural use of these lands through a
property manager and is very satisfied with this arrangement. PSCo has no plans to
change the active agricultural status of these lands.



. The remaining Fort St. Vrain site is valuable to PSCo as a repowered generating station
and switchyard. PSCo has already completed installation of a 130 MWe natural gas-fired
combustion turbine and is in the process of installing a 102 MWe heat recovery steam
generator. There are plans to install an additional combustion turbine and heat recovery
steam generator 10 bring the total generating capacity of the Fort St. Vrain site to 471
MWe in 1999. PSCo has no plans to change the current industrial status of the Fort St.
Vrain site.

. The discussions below of unrestricted dose in the liquid effluent pathway demonstrate that
the estimated dose using site specific parameters for the survey area with the highest UCL
concentrations, is currently less than 10 mrem per year, as required by the Fort St. Vrain
Final Survey Plan. Even in the most conservative scenario (which is based on nuclide
concentrations found in a marshy area adjacent to an irrigation ditch), a conservative
analysis using PG-8-08 default values for the Resident Farmer scenario indicates that the
unrestricted dose would decay to less than 10 mrem in about 4.5 years.

. All of the areas with elevated nuclide concentrations were located adjacent to ditches,
marsh areas, or the sediment storage area. PSCo does not consider it likely that
residences will be built on these areas, and if they are, the process of filling in marsh
areas or digging up ground for a foundation would cover or remove the surface activity.

. It is unlikely that the liquid effluent pathway would be used for a housing development
within 2 to 3 years because of the planning process, zoning changes, permit requirements,
site preparation and construction activities associated with such a project. Construction
of a single individual residence would likely require a year and would most likely be in
an area with nuclide concentrations that are well within the site specific guideline values,
as determined above using the PG-8-08 default parameters.

PSCo has determined dose conversion factors using scenario C from PG-8-08. A comparison
of the PG-8-08 scenario © and FSV-TBD-209 concentration guideline values for soil which are
equivalent to 10 mrem/year is provided in Table 1-1.




Table 1-1
Comparison of Concentration Guideline Values

PG-8-08
Scenario C FSV-TBD-209
{pCi/g/10mrem) (pCi/g/10mrem)
Co-60 1.86E+00 5.58E+00
Cs-134 2.87E+00 7.87E+00 1
Cs-137 7.48E+00 1.87E+01
Eu-11¢ 4.25E+00 1.32E+01
Eu-154 3.90E+00 1.21E+01
Eu-155 1.42E+02 4.39E+02
Fe-35 2.40E+04 2.46E+04 ]
H-3 9.12E+02 9.12E+02 |
9.19E+00 9.27E+00

For comparison of the dose using PG-8-08, scenario C, and the dose associated with the
guideline values PSC believes to be more realistic, two approaches have been used.

Comparison 1 used the maximum weighted mean concentration result identified during Final
survey to estimate the most conservative unrestricted use dose (PG-8-08, scenario C), and to
estimate the time required for the dose to be reduced to 10 mrem per year. The maximum
weighted mean was calculated for 100 m’ area in accordance with FSV Final Survey Plan
equations and was obtained during Investigation surveys within Survey Area E0008, Irrigation
Ditch 2, North and South Marsh.

Comparison 2 used the survey unit having the highest average concentration (upper confidence
limit of the mean at the 95% confidence level, UCL) identified during Final survey to estimate
the most conservative unrestricted use dose (PG-8-08, scenario C) and to estimate the time
required for the dose to be reduced to 10 mrem per year.

The default parameters for occupancy (onsite and offsite fractions) from Scenario C of PG-8-08
were used for these evaluations. Other parameters (i.e. irrigation rate and precipitation rate, and
length parallel to aquifer) listed in Table 7.5 of FSV-TBD-209 were not altered for this
evaluation. These values were considered to be more conservative than those listed in PG-8-08.

For these comparisons, it was conservatively assumed that the activity was uniformly distributed
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over the entire area of the Liquid Effluent Pathway (207,300 square meters). This includes the
area adjacent to the pathway ditches and pasture lands irrigated from the ditches, and is the same
assumption used to calculate the FSV-TBD-209 guideline values. The concentrations were
assumed to be uniformly distributed over the entire area of the Liquid Effluent Pathway to
provide a conservative estimate of potential for exposure. The PG-8-08, scenario C doses were
compared with resulting doses obtained using FSV-TBD-209. A summary table is provided in
Table 1-2 below, detailed explanations about the results follow.

Table 1-2
Summary of Dose Comparisons Between PG-8-08, Scenario C, and FSV-TBD-209

PG-8-08 PG-8-08 :
FSV-TBD-209 | Scenario C Scenario C, time to
mrem/yr @ t=0  arem/yr @ t=0 reach 10 mrem/yr :

Comparison 1 5.4 mrem/yr 15.1 mrem/yr 4.5 years
max weighted mean

| Survey Area EOOO8
100 m? area

Comparison 2 3.4 mrem/yr 7.6 mrem/yr
survey unit with

| highest average

| UCL, Survey Area
E0008

Also, please note that a typographical error exists in FSV-TBD-209, Table 7.5. The FG-8-08
value for Onsite Fraction of Time Indoors should be 0.55 versus 0.21. The RESRAD Default
value for Onsite Fraction of Time Outdoors should be .21 versus 0.55.



Comparison 1

For evaluation of the maximum weighted mean, the averages of each of the nuclide concentration
from the Investigation samples collected within the 100 square meter area were used for the
RESRAD analysis. The resulting estimate of the potential dose using PG-8-08, scenario C
assumptions is 15.1 mrem/year at t=0 and is shown in Figme 1-1. After a period of
approximately 4.5 years, the dose is reduced to 10 mrem per year. The RESRAD summary
report has been included as Attachment 1.

Figure 1-1
TEDE Based on Maximum Weighted Mean
100 Square Meter Area, Assumed Uniform Distribution Over 207,300 Square Meters
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Comparison 2

Using the PG-8-08, Scenario C assumptions for evaluation of the survey unit having the highest
average concentration (UCL), resulted in a estimate of the unrestricted use dose at t=0 of less
than 10 mrem per year as shown in Figure 1-2. The corresponding RESRAD summary report
has been included as Attachment 2.

Figure 1-2
TEDE Based on Highest Survey Unit Average (UCL) Concentration
Assumed Uniform Distribution Over 207,300 Square Meters
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The evaluation shown in Figure 1-2 shows that under these conservative assumptions, the
estimate of the dose for the survey unit having the highest average concentration would not
exceed 10 mrem/yr. The maximum weighted mean for the 100 square meter area containing an
elevated sample result (Figure 1-1) would not result in an estimate significantly greater than 10
mrem per year, and would be reduced to less than 10 mrem/year within a period of
approximately 4.5 years.



PG-8-08 assumes occupancy over uniform activity distribution rather than periodic exposure
within reasonable proximity to localized sources. For conditions of localized activity, it is
appropriate to base the estimate of the dose on an average obtained from an area of 100 square
meters, or more, in order to approximate a realistic exposure scenario.

As further indication of the conservatism in the liquid effluent pathway analysis, PSCo
determined that even if all of the activity released via the liquid effluent pathway during
decommissioning were to remain in the 207,300 m’ area, the resultant nuclide concentrations
would be less than the Guideline Values identified in Table 1-1. Based on Fort St. Vrain's
Annual Effluent Release Reports for 1993, 1994, 1995, and 1996, the reiease totals and
concentrations are as follows:

Total Releases | Concentration* (from total PG-8-08 Scenario C
1993 - 1996 releases) Over 207,300 m* Guideline Values

(Ci) (pCi/g) (pCi/g per 10 mrem/yr)
Co-60 7.24E-03 1.45E-01 1.B6E+00
Cs-134 1.35E-03 2.71E-02 2.87E+00
Cs-137 1.36E-02 2.73E-01 7.48E+00
Eu-152 1.06E-03 2.13E-02 4.25E+00
Eu-154 7.83E-04 1.57E-02 3.90E+00
Eu-155 2.27E-04 4.56E-03 1.42E+02
Fe-55 2.16E-01 4.34E+00 2.40E+04
H-3 5.00E+00 1.00E+02 9.12E+02

*Based on 15 cm deep, 240 kg/m® per Appendix E-15 in Regulatory Guide 1.109

This includes all releases of PCRV shield water; previous releases during operations included
tritium and some amounts of gamma emitting nuclides; the majority of gamma emittir.,g nuclides
released to the environment via liquid effluent releases were made during this decommissioning
period. The concentration conservatively assumes all activity was retained uniformly in the area
without any migrating to the river as designed.



NRC Comment 2)

Were subsurface samples collected during characterization to support the PSC conclusion that
contamination is limited to the surface? If so, please provide the results. If not, please provide
additional information supporting this conclusion.

PSCo Response:

Yes. Subsurface samples were collected during the Characterization survey, during the
Follow-Up survey, and during the Final survey as a part of the investigation process where
elevated concentrations were identified. Summary results of the Characterization survey which
included subsurface samples are also provided in the Decommissioning and Remediation
Activities section of the Release Record for each Survey Area. The results of the various
characterization and Final survey subsurface samp'ing have been provided in Tables 2-1 through
2-9. Table 2-3 contains results of 21 of the 81 locations where surface and subsurface soil
samples were collected in pastures. Table 2-3 represents only those locations where results above
background concentrations were observed.

In addition to the following subsurface sample information, an evaluation was performed to
determine the contribution to the dose from activity within the region of subsurface samples (0.15
- 0.30 meter depth (i.e. 6 to 12 inches)). The evaluation consisted of RESRAD analysis using
the parameters from FSV-TBD-209 as defined in Response 1, and assuming that all nuclides of
interest were present at their respective concentration SGLV. The RESRAD analysis was
performed with 0 meters of cover depth, and then with 0.15 meters of cover depth. The
difference between the resulting doses served to define the shielding factor afforded by the
uppermost 0.15 meters of cover depth.

The evaluation showed that activity from all nuclides of inierest present at their respective
concentration SGLV within the subsurface region contributed only 0.165 of the dose contributed
from the same activity present within the 0 - 0.15 meter region. For evaluation of subsurface
sample results, FSV-TBD-209 did not account for the shielding afforded by the uppermost 0.15
meters of soil and the dose contributions from related surface and subsurface samples were not
summed. Since external exposure is the dominant pathway, to obtain a more accurate
approximation of the dose contribution from activity within the region of subsurface samples,
each of the resulting doses for the following subsurface samples could be corrected by
multiplying the resultant dose by a factor of 0.165.

For the maximum individual surface sample concentration result (obtained from the Goosequill
Ditch Banks during Final Survey, sample ID EO002LZZ001G1G02, Location # 00101), including
the contribution from the activity within the region of the related subsurface sample would have
increased the reported result by approximately 0.2 mrem/yr. For the maximum indivicual
subsurface sample concentration result (obtained from the Sediment Storage Area during Final
survey, sample ID E0014LS001GITOI, Location # 00039), including the contribution from the



activity in the related surface sample would have increased the reported result by approximately
0.8 mrem/yr. In all instances, the increase to the reported result caused by summing the surface

and subsurface results wouid not have resulted in an estimated dose in excess of the guideline
value.

Table Notes: For the Characterization sample results contained in Tables 2-1 through 2-8, the
suffix "SUB" is used to identify the sample as subsurface.

The results contaired in Tables 2-1 through 2-8 were not corrected for Cs-137 in
the FSV background which was determined to be 0.10 pCi/g in subsurface soils.

Bl>~L cells indicate that values were less than detectable and not reported.



Sample Number

Table 2-1
Comparison of Characterization Survey Surface/Subsurface Sample Results
Goosequill Ditch Banks

GQDB.uR 002

10

GQDB.SUB.001 0.387 0.073 0.339 I
GQDB.SED.004 0.642 9.558 3.427 0.972 0.693 0.446 13.384 I
GQDB.SUB.002 0.180 0.096 l
GQDB.uR.006 0.145 3.024 6.363 0.744 0.385 14.080 I
GQDB.SUB.003 0.073 0.130 1
GQDB.SED.008 0.435 7.065 7.176 1.096 0.753 0.374 18.640
GQDB.SUB.004 |
GQDB.uR.011 0.079 1.589 1.534 0.299 0.185 0.238 4.082
GQDB.SUB.00S 0.349 0.158 0.469
GQDB.uR.012 0.324 5.596 4.601 0.760 0.505 0.288 12.641]
GQDB.SUB.006
GQDB.SED.010 1.295 18.902 27.676 4.892 2.943 2.003 67.485 i
GQDB.SUB.007 0.44] 0.67% 1.450
GQDB.SOIL.021 0.466 0.249 ”
GQDB.SUB,008
GQDB.SOIL.030 0.971 1.243 2.744
GQDB.SUB.009 0.121 0.135 0.306
GQDB.SED.017 2.862 0.544 0.362 0.310 9.428
%M




Table 2-2
Comparison of Characterization Survey Surface/Subsurface Sample Results
Jay Thomas Ditch Samples

Sample Number Cs-134

pCi/g pCilg pCig pCilg mrem/y

JT.SOIL.SUR 001 0.100 0.054

JT SOIL.SUB.001 0.079 0.042

JT.SOIL.SUR 002 0.178 0.095

JT.SON..SUB.002 0.064 0.034

JT SOIL.SUR.003 0.136 0.073

JT.SOIL.SUB.003 0.130 0.069

JT SOIL SUR 004 0.267 0.143

JT.SOIL.SUB.004 0.117 0.062

i
JT.SOIL. .SUR.005 0.073 0.039 I
JT.SOIL.SUB 005 0.076 0.041 I
JT SOV .SUR.006
JT SOIL.SUB.006 0.072 0.03%
JT.SOIL.SUR.007 0.135 0.072 l
JT.SOIL.SUB.007 0.107 0.057

JT SOIL.SUR 008

JT SOIL.SUB.008 0.080 0.043

JT.SOIL.SUR .009

e

JT.SOIL.SUB.0O9

JT.SOIL SUR.010 0219 0.117

Lsonsmon Rl ICREE N SR, SR N
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Table 2-3
Comparison of Characterization Survey Surface/Subsurface Sample Results
Pasture Soil Samples Showing Concentrations above Background

Sample Number

AST.SOIL.001.0-6
AST.SOIL.006.0-6 0.699 | 0.214 0.757
AST.SUB.006 0.215 0.115
AST.SOIL.008.0-6 0.046 | 1.384 | 0.131 1.033 |
AST.SUB.008 0.167 0.089
AST.SOIL.009.0-6 0022 | 1.5% | 0.119 1.095
AST.SUB.009 0.326 0.174
AST.SOIL.010.0-6 0.028 | 1.292 | 0.130 0.958
AST.SUB.010 0.629 0.336
AST.SOIL.011.06 0.468 0.250
AST.SUB.011

[PAST.SOIL.014.06 0.495 | 0.045 0.345
AST.SURB.014 0.119 0.064
AST.SOIL.015.0-6 0.199 0.107
AST.SUB.015 0.143 0.076
AST.SOIL.017.0-6 0.327 | 0.032 0.233
AST.SUB.017 0.087 0.047
AST.SOIL.022.06 0.030 | 0.880 | 0.671 1.710

{PAST SUB.022 |

12




Table 2-3 (continued)
Comparison of Characterization > .rvey Surface/Subsurface Sample Results
Pasture Soil Samples Showing Man Made Nuclides

AST.SOII..051.0-6 0030 | 0795 | 0.053 0.559

AST.SUB.0S1 0.111 0.059
:|

AST SOIL.053.0-6 0.942 | 0.044 0.583

AST.SUB.053 0.031 0.017

AST.SOIL.054.0-6 0.705 | 0.049 0.464

[PAST.SUB.0S4 0.152 0.070
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Table 2-4
Comparison of Characterization Survey Surface/Subsurface Sample Resuits
Farm Pond Outfall Samples

Sample Number

OF .SOIL.SUR.00!

OF .SOIL.SUB.001 0.051

OF .SOIL.SUR.002 0.084
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Table 2-§
Comparison of Follow-Up Survey Surface/Subsurface Sample Results
Goosequill Ditch Banks

| Co60 | Eu-152 | Eu-154 | Eu-135 | |
Aciun | Aciiy | Acty | Ay | sy | Aciiy | TEDE |

‘GQDB.SOIL.024. XX | 0.000 0.188 0.166 0.000  0.000 0.000 0.40

B.SOIL.024 XX.SUB | 0.000 0.108 % 0.075 O(XI)ji 0.000 | 0.000 0.19
|
.

GQDB.SOIL.036.XX | 0.000 | 082 | 1.070 0000 0000 = 0000 | 236
B.SOIL.036.XX.SUB | 0.000 | 0.i18 | 0.100 | 0.000 0000 | 0.000 | 024 |
| GQDB.SED.008.XX | 0.000 usoi 1.750 | 0.287 | 0.165 _ 0.000 | 4.12
B.SED.008.XX.SUB | 0000 | 0.128 | 0101 | 0.000 | 0000 0000 | 0.25
GQDB.SED.016.XX | 0.000 | 1470 | 1.710 | 0.214 l o.usj 0.000 | 4.11

1
=)
2

T0.000 | 0.000 | 1.30

B.SED.016. XX.SUB | 0.000 0.59 | 0.546
|

—

| GQDB.SED.018.XX | 0.000 | 1.120 | 0051 . 0000 | 0000 | 0000 | 069
B.SED.OI8.XX.SUB | 0.000 | 0.183 | 0.055 | 0.000 | 0000 | 0.000 _ 0.20

Table notes: The value 0.000 in cells for Tables 2-5 through 2-8, indicates that the quantity
was less than detectable and not reported
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Table 2-6
Comparison of Follow-Up Survey Surface/Subsurface Sample Results
Irrigation Ditches

| DTCH.2.001.XX 0.000 | 0.923 0.588 0.000 . 0.000 | 0.000 1.55
DTCH.2.001. XX.SUB| 0.000 | 0.680 | 0433 0.000 | 0.000 | 0.000 1.14

DTCH.2.002. XX 0230 | 5760 | 0713 | 0000 | 0.000 | 0000 | 465
DTCH.2.002.XX.SUB_ 0124 | 2.400 | 0329 | 0000 | 0.000 |

DTCH.3.002.XX | 0.000 1.460 0.189 0.000 0.000 0.000 1.12 |
| DTCH.3.002.XX.SUB,__ 0.000 0.636 0.000 0.000 | 0.000

——

DTCH .4.002. XX 0.000 | 0352 | 0312 . 0000 0000 0000 | 075
DTCH.4.002.XX.SUB_ 0.000 | 0212 | 0.149 | 0.000 | 0000 | 0000 | 0.38

i s
DTCH.5.014.XX | 0000 | 1460 @ 0196 . 0.000 = 0000  0.000
DTCH.5.014 XX .SUB__ 0.000 | 0337 | 0000 0000 | 0.000 | 0.000

o -

——
l




Table 2-7
Comparison of Follow-Up Survey Surface/Subsurface Sample Results
Permanent Pasture Land

PAST.SOIL.004.XX 0.000 0.506
ST.SOIL.004.XX.SUB 0.000 0.000

PAST.SOIL.008.XX 0.000 0.628 0.000 0.000 0.000 0.000 0.34
ST.SOIL.008.XX.SUB 0.000 0.584 0.000 0.000 0.000 0.000 0.31

PAST.SOIL.009. XX 0.000 1.010 0.000 0.000 0.000 0.000 0.54
ST.SOIL.009.XX.SUB 0.000 0.000 0.000 0.000 0.000 0.000 0.00

PAST.SOIL.010.XX 0.000 0.393 0.000 0.000 0.000 0.000 0.21
ST.SOIL.010.XX.SUB 0.000 0.000 0,000 0.000 0.000 0.000 0.00

PAST.SOIL.021. XX 0.000 0.711 0.000 0.000 0.000 0.000 0.38
ST.SOIL.021.XX.SUB 0.000 0.228 0.000 0.000 0.000 0.000 0.12

PAST.SOIL.027.XX 0.000 1.140 0.000 0.000 0.000 0.000 0.61
ST.SOIL.027.XX.SUB 0.000 0.000 0.000 0.000 0.000 0.000 0.00

PAST.SOIL.029.XX 0.000 0.843 0.000 0.000 0.000 0.000 0.45
ST.SOIL.029.XX.SUB 0.000 0.085 0.000 0.000 0.000 0.000 0.05

PAST.SOIL.051. XX 0.000 0.607 0.000 0.000
ST.SOIL.051.XX.SUB 0.000 0.120 0.000 0.000

0.000 0.000 0.32
0.000 0.000 0.06

+

PAST.SOIL.054. XX 0.054 1.360 0.095 0.000 0.000 | 0.000 0.97

ST.SOIL.054.XX.SUB | 0.000 | 0.289 | 0000 | 0.000 | 0.000 | 0.000 0.15

mp— e

PAST.SOIL.062.XX | 0.039 1.420 0.128 | 0.000 0.020 0.000 1.%

ST.SOIL.062.XX.SUB | 0.000 | 0.145 0.000 | 0000 | 0000 | 0.000 0.U8 |
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Table 2-8
Comparison of Follow-Up Survey Surface/Subsurface Sample Results
Sediment Storage Area

137 | Co-60 | Bu-152 | Eu-154 [ Ev-155 | ]

T T T s

SSA.SUR.001.XX 0.000 0.458 0.000 0.000 0.000 0.000 0.25
SSA .SUB.0901.XX 0.000 0.000 0.000 0.000 0.000 0.000 0.00

SSA.SUR.002XX | 0.000 | 0058 | 0000 | 0.000 | 0000 | 0.000 | 0.03
SSA.SUB.002.XX | 0.000 | 0000 0000 | 0000 _ 0000 0000 | 0.00

SSA.SUR.003.XX 0.000 1.190 | 0604 . 0000 | 0000 @ 0000 1.72
SSA.3UB.003. XX 0.09 | 2.6% | 1.600 | 0.000 | 0.000 | 0000 | 442

- -

4
+

SSA.SUR.004.XX | 0.000 | 0000 | 0000 | 0000 | 0000 | 0.000 | 0.00
SSA.SUB.004.XX | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0000 | 000

+—t—

——y

SSA SUR.005.XX 0.000 0.223 0.071 | 0.000 0.000 0.000 0.25
SSA SUB.005. XX 0.000  0.000 0.000 0.000 0.000 0.000 0.00

Note:  The subsurface sample result obtained at SSA.SUB.003.XX may be characteristic of the Sediment Storage
Area. This location was used as a repository for sediment/vegetation removed from the effluent flow path,
and as such the activity could be more uniformly distributed at depth.
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During the Final survey, subsurface samples were collected at locations where elevated activity
was identified as a part of the investigation process. Table 2-9 provides a comparison of the
fraction of the SGLV found in surface and related subsurface samples for Final survey samples;
and the fraction of the total dose contributed by the subsurface sample. The table ¢zmonstrates
that the corrected subsurface dose will contribute less than 7% of the total dose for results
showing measurable subsurface concentrations. A similar analysis was performed on the area
which showed the highest relative subsurface concentrations during characterization surveys
(Table 2-6 irrigation ditches) and the resulting subsurface fraction of the total dose was seen to
vary between 0.03 and 0.11 (with an average value of 0.05)

Table 2-9
Comparison of the Fraction of Dose from Final Survey
Surface/Subsurface Sample Results

Survey Measurement Subsurface Fraction of Total
Location Fraction of SGLV Dose
Surface / Subsurface | Surface / Subsurface Uncorrected / Corrected’
I 22 88 0.41 /0.005 0.01/0.00
25 /89 0.86 7 0.064 007 /001
29/91 0.26 /0.053 0177003
30/90 0.27 /0,006
40 /92 _050/0171
95 /117 2.90/0.189
100 / 127 2.25 /0.195
101 / 137 2.94 /1 0.367 0.11/002
102 / 148 144 /011 007/001 |
103 / 149 1.631 / 2. 045 003/000 |
47 /58 1,10 /0253 019/004 |
28 /124 0.276 / 0.030 0.1
29/ 128 0.243 / 0.037 0.13/002 I
711/ 126 0.259/0.126 0.33/0.07

: For evaluation of subsurface sample results, FSV-TBD-209 did not account for the
shielding afforded by the uppermost 0.15 meters of soil. Since external exposure is the
dominant pathway for exposure, to obtain an approximation of the dose contribution from
activity within the region of subsurface samples, each subsurface result could be corrected

by multiplying the resultant dose by a factor of 0.165.

Subsurface Fraction of Total (Corrected) =

Subsurface Dose x0.165
Surface Dose +(Subsurface Dose x0.165)
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NRC Comment 3)

Were each of the soil/sediment samples analyzed for all of the radionuclides listed in Table 7.1?
What information was used to select the radionuclides listed in Table 7.1? Why was Sr-90 not
included in the table?

PSCo Response:

Final survey samples were not analyzed for iron-55, strontium-90 and tritium due to the relatively
low average concentrations identified in the Characterization samples. Twelve samples were
analyzed by an offsite lab for Fe-55 and Sr-90. Samples were selected from each segment of the
effluent pathway from the samples generally showing the highest concentrations of gamma
emitting nuclides. The results of the Characterization survey were reviewed to identify the
principal gamma emitting nuclides of interest. The results of these analyses are presented in the
following table.

Table 3-1
Liquid Effluent Pathway Characterization Sample Results

Sample Radionuclide Concentration Fraction of
(pCi/g) (pCi/g) SGLV
L3356-1 | Fe-55 J.06E+01 | 2.46E+04 <
=60 8.12E+00 1 5.58E+00
| Cs-134 4206011 787E+00
| Cs-137 7.42E+00 1 1.87E+01 |
| Eu-152 1.40E+00 | 1.32E+01
| Eu-154 7.50E-01 1 1.21E+01
| Ey-155 6.30E-01 | 4 39E+02
 Sr-90 <2.20E01 1 927E+00
H3 2.80E-01" |9 12E+02 -
L3356-2 | Fe-55 S40E+00 | 2.46E+04 <0.01
Co-60 7.74E-01 S.S8E+00 0.14
| Cs-134 8.30E-02 7.87E+00 0.01
| Cs-137 9.20E-01 1.87E+01 0.05
| Eu-152 <2.40E-01 | 1.32E+01 <0.02 |
_Eu-154 <2.50E-01 1.21E+01] <0.02 |
Eu-155 < 1.20E-01 4.39E+02 <0.01
| S1-90 < 1.90E-0] 9.27E+4+00 <0,0g
H-3 <2.10E-0]" 9.12E+02 <0.01




Table 3-1 (continued)
Liquid Effluent Pathway Characterization Sample Results

Sample Radionuclide | Concentration SGLV Fraction of
(pCi/g) (pCi/g) SGLV__|
GQD.SED.018 | Fe-55 6.82E+01 | 2 46E+04 <0.(
1.20E+01 | 5.58E+00
| Cs-134 S.0SE-01 | 7.87E-+00 0.06 |
| Cs-137 8.36E+ 1.87E+01 0.45 |
| Eu-152 1.83E+00 | 1.32E+01 0.14
 Eu-154 713E-01 | 1.21E+0] 0.06 |
| Eu-155 8.03E01 | 4.39E+02 <0.01 |
| Sr-00 <1.28E-0: | 927E+00 | <0.01]
H3 Not analvzed. | 9.12E+02 | Not analyzed. |
| GQD.SED.032 | Fe-55 20lE+01 ] 2.46E+04 <0.01 |
| Co-60 2.63E+", 1 _5.58E+00 4.71 |
[ Cs-134 1.03L 00| 7.87E+00 0.13
| Cs-137 L8IE+01 | 1.87E+01 0.97 |
| Eu-152 424E+00 | 1.32E+01 3
| Eu-154 221E+001 121E+0] 0.18
Eu-155 33E+ 4.39E+02 <0.
| Sr-90 <1.62E-01 | 9.27E+00 <0.§ i
H3 Not analvzed | 9. 12E+02 | No
GQDB.SED.010 | Fe-55 L4IE+02 | 2.46E+04 0.01 |
[ Co-60 2.77E+01 | 5.58E+00 4.96
[ Cs-134 1.30E+00 | 7.87E+00 0.17
| Cs-137 I.ROE+01 | 1.87E+01 1.01 |
Eu-152 4 89E+00 | 1.32E+01 0.37
| Eu-154 2.94E+00 | $011 024
|_Eu-155 +00| 439E+021 <001
| Sr-90 <1.34E-01 | 9.27E+00 <0.01
H3 Not 9. 12E+02 | Not analyzed. |
JT.SED.005 [ Fe-55 2.47E+01 | 2.46E+04 <0.0]
| | Co-60 3.85E+00 | 5.58E+00 069
| Cs-134 L17E-01 | 7.87E+00 0.02 |
| Cs-137 2.35E+00 | 1.87E+0I 0.13
Eu-152 <24 1.32E+01 <0.02
| Eu-154 <3.00E-01 | 1.21E+0] <0.02 |
| Eu-155 <3.00E-01 | 4.39E+02 <0.01
Sr-90 1.30E-01 | 9.27E+00 0.01
H-3 Not analyzed. 9.12E+02 | Not analyzed. |




Table 3-1 (continued)
Liquid Effluent Pathway Characterization Sample Results

Sample Radionuclide | Concentration SGLV Fraction of
(pCi/g) (pCi’g) SGLV |
JT.SED.O17 | Fe-55 1LOTE+01 | 2 46E+04 < 0.0
| Co-60 1'34E+QQ'F S.S8E+00 0.24
-134 2.27£-01 7.87E+ 0.0
,_QIM_[ 3.87E4+00 | 1.87E+01 0.21 ]
| Eu-152 <2.40E-01 | 1.32E+0] < (.02
| Eu-154 <3.00E-01 | 1.21E+01] <0.0
| Eu-15:) <3.00E-01 | 4.39E+402 < 0.0
| Sr-90 <1.70E-1] 927E+00 <0.0
H3 Not analyzed. | 9. 12E+02 | Not analyzed. |
[ DTCH.2.001 | Fz-35 7.38E+01 [ 2.46E+04 <0.01 |
| FQ;& 2.26E4+01 | 5.S8E+00 4.05 |
Cs-134 1.06E+00 7.87E+00 0. 13 |
| Cs-137 1.79E+01 | 1.87E+0] 0.96 |
| Eu-152 3.55E+00 | 1.32E+401 0.27 ]
Eu-154 198E+00 | 1.21E+01 0.16 |
| Eu-155 1.42E400 | 4. 39E+02 <0.01 §
| Sr-90 <1.31E-01 | 927E+00 <0.01 ]
H-3 Not analyzed. | 9 12E+02 | Not analyzed. |
PAST.SOIL.001.0-2 | Fe-55 1.69E+0] 2.46E+04 <0.01 §
| Co-60 JIIE+00 | 5.58E+00 0.6
| Cs-134 6.06E-01 | 7.87E+00 0,08
[ Eu-152 <2.40E-01 | 1.32E L] <0.0
| Eu-154 <3.00E-0] 1.21E+0) <0.02 |
. <3.00E-01 | 4.39E+02 <0.01]
Sr-90 225E01 1 9.27E+00 ] 0.02 |
H-3 Not analyzed. | 9. 12E+02 | Not analyzed. |
| PAST.SOIL.002.0-2 | Fe-55 <2.00E+00 | 2 46E+04 <0.01
| | Co-60 LOOE+00 1 5.58E+00 0.20 |
Cs-134 < 6.40E-02 7.87E+00 <0.01
Cs-137 iy 4.62E+00 1 1.87E+01] 0.25
| Eu-152 _<2.40E-01 ] 1.32E+0] ~0.02
| Eu-154 < 3.00E-01 1.21E+01 <0.02 ]
| Eu-155 <3.00E-01 | 4.39E+02 <0.01
Sr-90 1.86E-01 9.27E+00 0.02 |
H-3 Not analyzed. 9 12E+02 | Not analyzed. |

77
e




Table 3-1 (continued)
Liquid Effluent Pathway Characterization Sample Results

Sample Radionuclide Concentration SGLV Fraction of
(pCvg) (pCi/g) SGLV
FP.SED.005.0-3 | Fe-55 <2.00E+ 2.46E+04 <0.01
Co-60 7.66E-01 | 5.58E+00 0.14 f
| Cs-134 <6.40E-02 | 7.87E+00 <0.01 |
| Cs-137 1.36E+00 | 1.87E+0! 0.07 |
| Eu-152 <240E-01 | 1.32E+0] <002 |
| Eu-154 <3.00E-01 | 1.21E+01 <0.0
| Eu-155 <300E-O1 | 4.39E+02 <0.0
| Sr-90 <1.35E-01 | 9.27E+00 <0.0
H-3 N ] A ——gﬁw MNot analyzed. |
FP.SED.010.0-3 | Fe-55 4.35E+00 | 2 46E+04 <0.01 |
L Co-60 1.L6SE-O1 | S.58E+00 0.03 |
| Cs-134 <6.40E-02 7.87E+00 <0.01 |
| Cs-137 3.02E-01 1.87E+01 0.0
[ Eu-152 <2.40E-01 | 1.32E+01 <0.0
| Eu-154 <3.00E-01 1.21E+01 <0.02 |
_Eu-155 <3.00E-01 4. 39E+02 <0.01 |
Sr-90 <1.28E-01 | 9.27E+00 <0.01 |
H3 Not analyzed | 9.12E+02 | Not analvzed |
OF.SED.004 Fe-S5 <2.29E+00 2.46E+04 <0.01 |
| Co-60 03791 S5.58E+ 0.07 §
 Cs-134 <6.40E-02 7.87E+00 <0.0
[ Cs-137 1.91E-0] | TE+ 0.0
Eu-152 <2.40E-01 1.32E+01 <0.0
| Eu-154 <3J.00E-01 { 121E+0] <0.02 |
| Eu-155 <3.00E-01 | 4.39E+02 <0.01 |
| Sr-90 < 1.64E-01 9.27E+00 <0.02 |
H-3 Not analyzed. 9.12E+02 | Not analvzed. |




Table 3-1 (continued)
Liquid Effluent Pathway Characterization Sample Results

Radionuclide Concentration SGLV Fraction of
(pCi/g) (pCi/g) SGLV

OF.SED.007 Fe-55 S.71E+00 | 2.46E+04 | <0.