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Summary

From 1984 through 1992, discharges from the Turbine Building "clean" sumps, in part, resulted
in low level radioactive material being identified in the Storm Drain Pond (SDP). The design of
the Turbine Building sump drainage system allowed for process water that was anticipated to
contain radioactive materials to .be discharged to the SDP. Sources of this liquid inventory
included water discharges from the plant air wash system, condenser water box drainage, fire
protection system .water, waste service water, and other non-radioactive system liquid
discharges. Seasonal rains have also been identified as an additional source of very low level
radioactive material reaching the storm drain pond from gaseous effluent washout and rainout.
The seasonal rains may also wash particles that have settled on the roofs of buildings and
grounds surrounding Columbia Generating Station.to the SDP.

Elevated levels of tritium at the environmental sampling station located at the SDP outfall were
also detected. The primary source of the tritium was concluded to be from the plant gaseous
effluents that were condensing on the building roofs and draining into the SDP through the roof
drain system.

Event Description & Location

The storm drain pond could receive water from several sources including roof drains, the
Turbine -building non-radioactive floor drains, the Service Building floor drains, Diesel Generator
Building floor drains, and air handling unit drains. The pond was designed to allow for
evaporation of released water into the air or for percolation into the soil.

Drains in the Turbine Building flow to five sumps. Sumps T-1, T-2, and T-3 were designed to be
non-radioactive. Sumps T-4 and T-5 are radioactive sumps by design. Discharge from the
radioactive sumps is routed to radwaste. Discharge from-the non-radioactive drains was routed
to the Storm Drain Pond, but was diverted to the radwaste system automatically if the discharge
radiation monitor (FD-RIS-1, 2, 3) setpoint of 80 percent of the 10 CFR 20, Appendix B Table I1
value for Cs-1 37 was reached.

Small amounts of radioactivity were released to the-storm drain pond since the plant startup. In
November 1984, NCR 284-0729 was issued when low levels of radioactivity were reported in
the Storm Drain Pond. An isolation valve in the line between the radioactive and non-
radioactive systems failed resulting in contaminated water being input into the clean sump and
discharged to the storm drain pond. Two check valves (FDR-V-34 & 35) were installed to
resolve this issue.

NRC Information Notice No. 88-22 led to the initiation of Operational Experience Report (OER)
83022F on May 12, 1988. Several evaluations of the radioactive material identified in the storm
drain pond, cooling tower sludge, and sanitary sewage sludge were performed. A Technical
Evaluation Request (TER No. 88-0157-0) was initiated on April 23, 1988 indicating water
containing low levels of radioactivity continued to be released to the storm drain pond. A
Problem Evaluation Request (PER No. 289-0731) was initiated on September 5, 1989 indicating
the August soil sample from the roof drain leach pond contained radioactivity. The PER was
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dispositioned to the TER that had recommended actions to thoroughly investigate the cause of
the radioactivity in the Storm Drain Pond. However, no approved actions are documented.

PER 292-0531 was originated on January 29, 1992 indicating there was a potential unmonitored
potential for radiological release point from the radiological controlled area by unmarked drains
in the Diesel Generator Building and from the plant roof. Actions included labeling of drains and
change in Operations -practice of recirculating air back to the Radwaste HVAC system.

On November 11, 1992, an analysis of soil sample results taken in the vicinity of the storm drain
pond showed levels of radioactivity that exceeded ten times the values of 10 CFR 20, resulting
in the initiation of Licensee Event Report No. 92-042-01 and Plant Problem Nonconformance
Report (NCR) 292-1228.

The storm drain pond is located within the controlled area boundary (a 1.2 mile radius
surrounding the plant). Storm water was released at a point approximately 1500 feet northeast
of the plant. The water is released through an eighteen inch diameter pipe at a concrete outfall
into an earthen channel approximately 300 feet in'length. The channel empties into a circular
unlined pond area that is approximately 100 feet in diameter. The SDP is fenced and controlled
as a Radioactive Materials Area.

Radiolocgical Information

Radiological information for the SDP prior to 1993 can be found in the following documents:
1. Final Report - An Assessment of the Quantity of Residual Licensed Radioactive

:Material in the WNP-2 Storm Drain Pond. J. Stewart Bland Associates, Inc.,
September 20, 1994.

2. Final Report - Management of the Residual Radioactive Material in the Washington
'Nuclear Plant 2 Storm Drain Pond. J. Stewart. Bland Associates, Inc., September 20,
1994.

3. Licensee Event Report No. 92-042-01.
4. IOM V. E. Shockley to J. W. Baker, "Response to ST-1 01 Sampling Requirement of

Licensee Event Report No. 92-04-01, May 21, 1993.
5. IOM J.E. McDonald to Al. Davis, "Results for ST101 through March 4, 1992, dated

April 24, 1992.
6. Radiological Environmental Monitoring Program Special Report, July 30, 1992.
7. Radiological Environmental Monitoring Program 1992 Annual Report for Nuclear

Plant 2, April 28, 1993.
8. Radiological Environmental Monitoring Program 1993 Annual Report for Nuclear

Plant 2.

Dose Analysis

Dose analysis for the SDP prior to 1993 is provided in the report:
Final Report - Management of the Residual Radioactive Material in the Washington Nuclear
Plant 2 Storm Drain Pond. J. Stewart Bland Associates, Inc., September 20, 1994
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FINAL REPORT

AN ASSESSMENT OF THE QUANTITY OF RESIDUAL LICENSED
RADIOACTIVE MATERIAL IN THE WNP-2 STORM DRAIN POND

A. Evaluation of Existing Sample Data

-Extensive sampling of the soils and sediments underlying the WNP-2 Storm Drain Pond
(SDP) was conducted on April 19' and 201', 1993 by Burlington Environmental. The
samples consisted of twelve core borings taken at the outfall, along the 300 foot run to
the Pond and at six locations in the pond (See Attachment A). The borings were taken
with a three inch diameter (OD) split-barrel sampler driven by 350 foot-pound hammer
blows until 50 consecutive blows drove the sampler no more than six inches. In most
cases, this first refusal of the sampling rig occurred at a depth range between 12 and 14
feet. A detailed description of the sampling process including USC classified soil
horizons may be found in the Burlington Environmental project report listed in the
reference section. These samples were composited and catalogued by the WNP-2 staff
for the characterization of the quantity and distribution of radioactive material in the
area.

The samples were analyzed by Teledyne at the Westwood Laboratory in New Jersey.
Teledyne has provided copies of the software output of the Teledyne counting system for
each individual sample. This software, programmed by Nuclear Data, provides the result
of a peak search and matches peaks found to a designated radionuclide library for each
sample analyzed. This software also provides an evaluation of the fractional error
associated with each identified photopeak. Any photopeaks with a fractional error of
greater than 30% were determined to be not present by Teledyne based on an empirical
study based on the assumption that activity below 'the system "Lower Limit of Detection"
(LLD) is not detectable. This type of decision is more appropriately based on a "Critical
level" than on the LLD as recommended in NUREG/CR 40071. The "critical level" for
a measurement can be shown to be equivalent to a fractional error of 66% for low level
measurements. J. Stewart Bland Associates, Inc. evaluated these photopeak error
statements directly from the Nuclear Data software output for each individual sample.
"Critical level" decision criteria were applied to this data to determine the presence or
absence of licensed radionuclides in the sample. When a photopeak was identified with
a fractional error of 66% or less the radionuclide was considered to be present at the
detected concentration rather than at the derived minimum detectable as recorded by
Teledyne. The specific decision criteria used for determining the presence of licensed
radionuclides in concentrations that may be statistically distinguished from background at

'NUREG/CR 4007 is the basis for the NRC's current definition of LLD and related
concepts such as the Critical or Decision Level, Lc.
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the 95% confidence level is presented in Attachment B. The presence or absence of the
radionuclides identified in each sample was assessed based on the decision level criterion
and a characterization of the spacial distribution of licensed radioactive material in the
SDP. The results of these evaluations have been tabulated in Attachment C in units of
pCi/kg.

The utility of the decision level criterion is qualitative and the reliability of
measurements of concentrations of radionuclides below the Lower Limit of Detection
(LLD) should be considered as estimates based on the best information available. For
the purpose of this study, the identification of the presence or absence of radionuclides
within the defined sectors of the SDP was considered to be of greater value than
attaining exceptional accuracy of measurements in the very low-level concentration
range. All of the measurements contributing significantly to the total activity present in
the SDP were above the specified LLD's for the measurement process and were
therefore accurate measurements of the concentrations within those samples.

B. Determination of the Quantity of Residual Activity in the SDP

In order to determine the quantity (ACi's) of activity in the SDP, the mass concentrations
listed in Attachment B were converted into volume concentrations having units of
ACi/ml. For this conversion, the density of the substrate lying below the SDP has been
estimated to be 1.5 gm/ml based on the dry mass and volume of samples prepared for
counting.

The SDP is modeled in twelve distinct sectors each having a core sample assumed to be
representative of the activity concentrations in the sector (see Attachment A). For the
purpose of this assessment, it is assumed that the first refusal barrier to sampling is
effectively impermeable and that no activity has penetrated beneath this level.

The head of the pond consists of a 300 foot long stream which begins at the station
outfall and empties into the pond. This region of the SDP was divided into six
sectors/boring locations. It is assumed that the contaminated area along the head of the
pond extends 10 feet on either side of the stream bed. Although no samples were taken
off the centerline of the stream bed, the existence of a significant lateral transport
component for radionuclide dispersal in the soil is not anticipated due to the surface run-
off nature of water movement in this region of the SDP. For this reason, the assumption
of the twenty foot width in this region of the SDP is felt to be conservative. The total
surface area of this contaminated region is 6000 ft2 (20' x 300'). The outfall, Sector A,
and at the point where the stream enters the pond, Sector C, were assigned a nominal
length of thirty feet due to the proximity of the borings to the extreme ends of the
stream. The remaining sectors in the head of the pond, L, K, B and J were evenly
divided into lengths of 60' each.
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The second region encompasses the roughly circular pond having a surface area of about
6000 ft2. The pond was segmented into six "pie slice" sectors each with a surface area of
1000 ft2. Each of these sectors are characterized by the activity concentrations in borings
D through I.

The quantity of each radionuclide in each sector at one foot depth intervals was
determined using the measured volume concentration at each depth interval and the
volume of that increment of the sector. This step was necessary since the sectors vary in
volume. These quantities were then summed to obtain the total activity of each
radionuclide in the SDP.

Two types of samples were prepared for analysis from the borings allowing two Semi-
independent methods to be utilized for the characterization of the radionuclide
distribution in the SDP. The first population of samples were composites of material
taken along two foot depth intervals from each of the borings. The second population
consisted of composites of material taken along five foot intervals of each boring. The
general method of determining the quantity of activity described above was applied to
each of these sample populations independently. The application of this process to the
first population of samples is referred to as "Method I" and the use of the second
population of samples is referred to as "Method II". The results obtained by each of
these two methods are presented in Attachment D.

For many of the radionuclides identified in the SDP, the majority of the activity was
located at or near the surface of the affected area. The results obtained using the two
foot depth interval samples (Method I) therefore provided a more accurate
characterization of the radionuclide distribution. The results obtained using the five foot
depth interval samples (Method H) were consistently lower in evaluated concentrations.
This is believed to be the result of the dilution effect of the inclusion of lower depth
uncontaminated soils into the composite samples submitted for analysis. From this point
forward in this discussion, any reference to results of evaluations refer strictly to those
obtained using the two foot depth interval sample population (Method I).

The total quantity of each radionuclide measured in the SDP as a whole and only the
quantity measured in the first three feet is presented in Table 1 below.
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Table 1 - Total Activity in the SDP vs the
Quantity Located in the First Three Feet (juCi)

Radionuclide Total in Total in % in

SDP 13t 3) 1J 3'

Cs-137 j 66 53 80

Cs-134 180 45 25

Co-60 570 420 74

Zn-65 20 18 90

Mn-54 26 10 38

Zr-95 29 6.8 23

Nb-95 63 15 24

Ce-141 4.6 0.61 [ 13

The majority of the activity in the SDP was found to be located in sectors A, C and I.
These sectors correspond to the outfall and the area where the run-off stream enters the
pond (see Attachment A). It is logical that these areas should contain a majority of the
activity. The outfall location should accumulate heavy suspended solids as sediment and
is also subject to mechanical agitation/mixing of the sediments and soils. The area of
the pond where the run-off stream intersects the pond should accumulate sediment
containing adsorbed activity since this is the area where the stream velocity decreases
dramatically thereby reducing the ability of the water to retain suspended solids.

Table 2 below presents the total quantity of each radionuclide measured in the SDP as a
whole and only the quantity measured in sectors A, C and I.
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Table 2 - Total Activity in the SDP vs the
Quantity Located in Sectors A, C and I (MCi)

Radionuclide Total in Total in %in
SDP Sectors Sectors

A,C&I A,C&I

Cs-137 66 47 71_

Cs-134 180 43 24

Co-60 580 370 64 ]
Zn-65 20 17 85

Mn-54 26 7.2 28

Zr-95 29 4.0 14

Nb-95 63 8.7 14

Ce-141 4.6 _0.46 10

The quantities of Co-60, Cs-137 and Zn-65 located within the first three feet of depth
and in sectors A, C and I are a large percentage of the total quantity of these
radionuclides found in the SDP. This distribution would be expected for radionuclides
adsorbed -onto particulates. The distribution of Cs-134, Zr-95/Nb-95, and Ce-141 follow
a distribution pattern that would be expected for radionuclides in a soluble chemical
-form. The case of cesium-137 appears anomalous since this radionuclide would be
expected to be more evenly distributed throughout the soil matrix similar to the
distribution of cesium-134. This anomaly may be due to the very low concentrations of
these radionuclides being detected and the conservative method used for the evaluation
of the presence of Cs-134 (see Attachment B).

C. Determination of Averaged Radionuclide Concentrations for oRadiological Assessment

It is appropriate to use volume concentrations derived from the quantity of activity
located in the first three feet when estimating the direct exposure to individuals in the
vicinity of the SDP. This depth profile was selected since the contribution of
radionuclides below this depth to the exposure rates at~tbe surface will be minimal
primarily due to the shielding afforded by the soil in the first three feet of depth. If all
the activity of all the radionuclides detected were present within the first three feet, the
Co-60 activity would still be the largest contributor to the external exposure of the
receptor since it constitutes around 60% of the total activity. In addition, Co-60 emits

WP51\WPPSS\QUANT.FIN 5 September 20,1994



two high energy gamma photons for each decay while the remainder of the radionuclides
emit only one or two lower energy photons. This will result in Co-60 being the limiting
case for subsurface penetration. Only a small fraction of the total exposure rate at the
surface will originate from activity below three feet in depth even if all of this activity
were Co-60.

Table 3 below lists the averaged concentrations for each radionuclide in the first three
feet at the head and in the body of the pond. This determination used only the
measured activity contained in the first three feet of soil depth averaged over the volume
contained in the first three feet of the contaminated area depth.

Table 3 - Averaged Concentrations Contained in the First

Three feet of the Head and the Pond (,aCi/ml)

Radionuclide Head of the Pond Pond

Cs-137 7.9 E-08 2.6 E-08

Cs- 134 6.3 E-08 2.4 E-08

Co-60 6.1 E-07 2.0 E-07

Zn-65 3.0 E-08 5.2 E-09

Mn-54 1.6 E-08 4.3 E-09

Zr-95 J.6.3 E-09 6.9 E-09 "

Nb-95 1.4 E-08 1.5 E-08

Ce- 141 1.2 E-09 None

Table 4 below lists the concentrations averaged over the entire volume of the SDP for
each radionuclide detected in the head and the pond.
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Table 4 -.Averaged Concentrations in the Head and Pond (/1 Ci/ml)

Radionuclide Head 7 Pond 1
Cs-137 2.3 E-08 9.3 E-09

Cs-134 7 5.4 E-08 4.1 E-08

Co-60 2.0 E-07 1.0 E-07

Zn-65 8.6 E-09 1.6 E-09

Mn-54 1.0 E-08 3.5 E-09

Zr-95 5.7 E-09 7.7 E-09

Nb-95 1.2 E-08 1.7 E-08

Ce-141 2.4 E-09 None

These types of exposure assessments are very dependent on the relative geometry of the
source to the receptor. The averaged volume concentrations are calculated separately
for the head and the main pond because the different shapes of these two contaminated
regions of the SDP require them to be modeled separately,

These derived volume concentrations may be used for comparison to the Station clean-
up guidelines as presented in the "Low Level Radioactive Material Control Program"
document for decisions on any further remediation activities that may be necessary until
the area is re-evaluated at the time of facility decommissioning,
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Attachment B

Criteria for Determination of the Presence of Radionuclides

The criteria utilized by Teledyne for identification of radionuclides in concentrations
above background levels was based on the assumption that activity below the a priori
Lower Limit of Detection (LLD) is not detectable. While this process used by Teledyne
for the rejection of data is by no means unusual, the characterization of the residual
activity in the SDP calls for the application of discrete decision level criteria (e.g., a
"Critical" Level, Lc) to the sample data. As described by Currie in NUREG/CR 4007,
the decision level is an a posteriori determination of the net count in a photopeak that
can be statistically distinguished from the background radiation level. This method of
positive identification criterion is fundamentally different than the method used by
Teledyne based on the LLD. Considerations for the probabilities of both false positive
and false negative detection are included in the concept of the LLD, whereas the
concept of the Critical Level only includes the probability of false positive detection. As
a result of the application of this discrete detection criterion many of the sample analyses
gave positive indication of the presence of individual radionuclides where they were
previously reported as not detectable using the Teledyne criteria. This decision level is
2.33 standard deviations above the a posteriori background level.

For low level counting, where the number of counts is below the threshold of
applicability of Gaussian or normal statistics, the decision level may be established using
Poisson statistics. This "critical level" has been directly related to a 66% fractional error
at one standard deviation under counting conditions similar to those encountered in the
evaluation of these samples.' This criteria for distinguishing concentrations of
radionuclides above background levels is appropriate for comparisons of concentrations
in a group of related samples for the purpose of characterizing the distribution of
individual radionuclides in a contaminated area. Therefore, any identified peak with a
lu fractional error statement below 66% was considered to have been detected above
the background level at the 95% confidence level.

There was one positive indication of the presence of cobalt-58 in the sample data. This
occurred in sector K at a depth of 11 to 12 feet below the surface. This indication was
rejected as a probable false positive due to the absence of this radionuclide at locations
near the surface and the anticipated insoluble chemical form. It is quite unlikely that
cobalt-58 would appear only at this depth and in this location.

2 Presentation at the Health Physics Society meeting in Atlanta, GA in July 1993. This

presentation prepared by J. Stewart Bland Associates, Inc. was titled "A Peak Rejection
Criterion Based on Counting Error for Low Level Gamma Spectroscopy Measurements".
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Attachment B (cont.)

In the cases of Cs-134 and Zr-95, derived concentrations based on indirect detection
criteria were used. Teledyne did not use a blank sample for eliminating the photopeak
interference of naturally occurring radionuclides in the samples. The comparative levels
of natural activity are two to three orders of magnitude above the levels of the fission
and activation products detected in the samples. In the case of cesium-134, interference
with detection of the -604 key photopeak by the substantially larger 609 kev peak of
bismuth 214, a progeny of radium-226 was significant. In most cases, the 795 key peak
was positively identified with less than 18% uncertainty but the 604 key photopeak was
not detected. Teledyne has rejected the presence of cesium-134 based on the absence of
the 604 kev photopeak. In consideration of the significant interference present at the
604 key energy region, cesium-134 was re-evaluated to be present when the 795 key peak
was identified. Cesium-134 was recorded as not present when neither of the two
photopeaks were identified. Although this method may result in an overstatement of the
presence of Cs-134 due to the probability of false positives, the basis for identification of
this radionuclide is felt to be conservative.

In the case of Zr-95, the level of activity indirectly determined by the presence of the
daughter Nb-95 would be below the LLD based criterion used by Teledyne. With some
probable interference with detection of one of the two primary peaks, it was not
surprising that only one of the Zr-95 photopeaks was detected on a sporadic basis.
Although Nb-95 was detected consistently at levels even above Teledyne's peak rejection
criterion of 30% fractional error (typical Nb-95.peaks had 12 to 15% fractional error),
the presence of the Nb-95 was rejected because Zr-95 was rejected. Our re-evaluation of
the data credits the positive identification of Nb-95 and infers the presence of the parent
based on an assumed transient equilibrium relationship. This transient equilibrium
condition has been evaluated to result in a Nb-95/Zr-95 ratio of between 2.18 at 500
days to 2.2 after stabilization of the equilibrium. We used the inverse of the 2.18 ratio
(0.459) as a multiplier to the Nb-95 measured concentrations to obtain our indirect
evaluation of the quantity of Zr-95-present. This method assumes that any original
complement of Nb-95 had decayed and that there were no chromatographic effects that
would separate the parent from its progeny. The chromatographic effect is principally
observed in separations of radionuclide progeny from the parent by taking advantage in
the difference in their chemical form (solubility). The best example is the elution of Tc-
99' with saline from a column containing the parent radionuclide Mo-99 in a sand-like
medium. The Tc-993 is washed from the column thereby achieving the separation. The
situation in the storm drain pond may be similar with large quantities of water washing
over deposits of Zr-95. The graph below shows the transient equilibrium relationship
established by the ingrowth of Nb-95 in a medium containing Zr-95.

The application of these criteria and assumptions provide an accurate and, in general, a
conservative evaluation of the distribution of residual licensed radioactive material in the
SDP.
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Attachment B (cont.)
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Attachment C - Storm Drain Pond (SDP) Results-Picocuries per Kilogram - Analyzed by Teledyne (April 1993), Evaluated by JSB Associates (May 1994)

DATE

DATE
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93

DATE
21 -Apr-93
21-Apr-93
21-Apr-93
21 -Apr-93
21 -Apr-93
21-Apr-93
21 -Apr-93
21-Apr-93
21 -Apr-93
21-Apr-93

DATE
21 -Apr-93
21-Apr-93
21 -Apr-93
21-Apr-93
21 -Apr-93
21 -Apr-93
21-Apr-93

DEPTH
STIO1A
DEPTH

0,-1i
1'-2'
2'-3'
3'-5'
5'-7'
7'-9'

9'-10.5'
1 1'-13'

1&1-4.4'

0'-5'

5'-10'

ST1 01B
DEPTH

0'-2'
2'-3'
3'-5'

5'-7'

7'-9'

91-11,
11'-12'
0'-5'

5'- 10'
10'-12'

ST1 01 C

DEPTH

0'-2'

2'-3'

5'J7'

7'-9'

9'-11,

11V-1 2'

CS-137 CS-134 00-60 ZN-65 MN-54 ZR-95 NB-95 CE-141 K-40 RA-226 TH-228

CS-137 CS-134

3.OOE+02 1.26E+02
4.05E+02 1.42E+02
1.23E+02 6.00E+01
9.83E+01 4.91E+01
9.59E+00 2.85E+01

3.20E + 01
4.16E+01
3.33E+01
4.80E+01

9.80E+01 4.59E+01
1.67E÷01 3.51E+01

CS-137 CS-134
4.27E+01

9.18E+00 3.70E+01
3.30E+01
4.12E+01

4.07E+01
2.55E+01
3.39E+01
2.95E+01
2.15E+01

CS-137 CS-134
3.72E+01 3.36E+01
3.26E+02 1.28E+02

3.11E+01
2,27E+01
3.17E÷01

1.73E+01 3.98E + 01
4.19E+01

CO-60
1.26E+03
3.05E+03
7.67E+02
5.11E+02
1.04E+02

ZN-65

6.84E+01

1.92E+02

7.03E+01

4.07E+01

MN-54

4.14E+01

3.78E+01

ZR-95 NB-95

5.78E+00 1.26E+01
1.50E+01 3.26E+01

9.19E+00

1.20E+03

1.55E+02

0O-60

5.30E+01

5.70E+01

2.16E+01

6.08E+01 2.65E+01 1.39E+01 3.04E+01
1.39E+01 1.14E+01 2.49E+01

CE-141 K-40
1.08E+ 04
1.14E+04
1.85E+04
1.31E+04
1.52E,04
1.31E+04
1.59E+04
1.37E+04
1.04E+04

1.96E+01 1.47E+04
1.34E+04

CE-141 K-40
1.58E+04

1.21E+01 1.69E+04
1.24E+04
1.29E+04
1.29E+04
1.64E-04
1.21E+04
1.32E+04
1.26E+04
1.34E+04

RA-226
1.12E+03
2.06E+03
1.33E+03
9.97E+02
7.40E+02
8.56E+02
8.80E+02
8.91E+02
1.03E+03
9.93E+02.
7.67E+02

RA-226
1.13E+03
1.05E+03
6.99E + 02
7.21E+02
7.18E+02
1.06E+03
5.82E+02
9.01E+02
8.53E+02
8.35E+02

TH-228
5.082+02

9.07E+02
7.39E+02
5.05E+02
5.34E+02
4.97E+02
5.73E+02
5.36E+02
4.33E+02
5.43E+02
4.79E+02

TH-228
5.97E+02
6.44E+02
4.51E+02
4.89E+02
4.49E+02
6.07E+02
4.39E+02
4.83E+02
4.57E+02
4.87E+02

V)

ZN-65 MN-54
1,63E+01
1.48Ei-01

ZR-95 NB-95
1.40E+01 3.05E+01

8.69E+00 1.04E+01 2.26E+01

9.94E+01
5.99E+01

8.03E+00 1.75E+01
9.95E+00 2.17E+01

CO-60
3.23E+02
3.35E+03
4.11E+02
2.25E+01

5.66E+02
1.11E+01

ZN-65 MN-54
8.33E+00

2.46E+02 4.33E+01

1.17E+01
1.30E+01

ZR-95 NB-95 CE-141 K-40
1.21E+04
1.58E+04
1.45E+04
1.02E+04

1.53E+01 3.33E+01 1.48E+04
1,38E+04

1.76E+01 1.84E+04

Z

RA-226 TH-228
7.63E+02 4.45E+02
1.63E+03 7.15E+02
8.60E+02 5.21E+02 02
6.08E+02 3.92E+02 C

9.21E+02 6.44E+02
9.10E+02 4.52E+02
1.32E+03 7.57E+021.59E+01

S



Attachment C - Storm Drain Pond (SDP) Results-Picocuries per Kilogram - Analyzed by Teledyne (April 1993), Evaluated by JSB Associates (May 1994)

DATE
21 -Apr-93
21 -Apr-93
21-Apr-93

DATE
19-Apr-93
19-Apr-93
19-Apr-93
19-Apr-93
19-Apr-93
19-Apr-93
19-Apr-93
19-Apr-93

DATE
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93

DATE
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93

DEPTH
0'.-51

5'-10,
10'-12. 5.'

ST101D
DEPTH

0'-2'

2'-3'
3'-5-

56-7'

9-11'

11'-13'

5'-10'

STIolE
DEPTH

0'-2-
2'-3'
3'-5'

5-6.5'
7'-10'
11'-13'

U'-5-

5'-10'

ST101F
DEPTH

0'-2-
2'-;3'

3'-5'

5'-7'

7-8'
11V-11.5'

0'-5'
5'-10'

CS-137

3.82E+01
1.70E+01

CS-134

3.49E+01
2.89E+01
4.83E+01

CO-60
3.81E+02
1.19E+02
1.39E+02

ZN-65 MN-54 ZR-95 NB-95

8,44E+00 1.84E+01

2.61E+01 5.68E+01

ZN-65 MN-54 ZR-95 NB-95

5.00E+00 1.09E+01

CS-137 CS-134 CO-60
7.70E+01

4.29E+01 4.42E+01
2-96E+01

3.15E+01
4.45E+01
2.93E+01
2.19E+01

3.70E-01 9.86E+00
1.95E+01
6.97E+00

2,15E+01
4.251+01
1.52E+01

6.23E+00

CS-137 CS-134
1.30E+01 2.81E+01

2.63E+01
2.69E+01

3.03E+01
1.30E+02

2.11E+01

CO-60
1.95E+02

3.25E+01

1.99E+01

8.37E+01

4.73E+01

1.79E+01

ZN-65 - MN-54 ZR-95
3.13E+01 1.55E+01 1.13E+01

8.12E+00
5.00E+00

1.02E+01 9.72E+00
3.58E+01
7.38E+00

NB-95
2.47E+01
1.77E+01
1.09E+01

2.12E+01
7.80E+01
1.61E+01

CE-141 K-40
1.04E+04
1.162+04
1.87E+04

CE-141 K-40
1.18E+04
1.56E+04
1.33E+04
1,69E+04
1.29E+04
1.55E+04
1.25E+04
1.16E+04

CE-141 K-40
1.50E+04
1.34E+04
1.14E+04
1.60E+04
1.32E+04
1.89E+04
1,13E+04
1.07E+04

CE-141 K40
1.23E+04
1.51E+04
1.16E+04
1.03E+03
1.11E+04
1.42E+04
1.05E+04
1.15E+04

RA-226

7.73E+02
7.38E + 02

8.81E+02

RA-226

7.86E+02

1.09E+03

7,65E+02

1,20E+03

5.22E+02

1.21E+03

6.84E+02

7.80E+02

RA-226

1.09E+03

7.98E+02

6.74E+02

1-11E+03

8.66E+02

3.41E+03

6.93E+02

8.34E+02

RA-226

8.43E+02

9.06E+02

6.48E + 02

5.83E+02

4.16E+02

4.90E+02

7.66E+02

6.38E+02

TH-228
4.26E+02
4.45E+02
7.87E+02

TH-228
4.61E+02
7.22E+02
4.81E+02
7.22E+02
4.57E+02
5.30E + 02
4.69E+02
5.32E+02

TH-228
6.23E + 02
6.42E+02
3.89E+02
6.52E+02
5.14E+02
9.91E+02
3.79E+02
4.02E+02

TH-228
4.73E+02
6.63E+02

4.62E+02
3.96E+02
4.62E+02
4.82E+02
4.10E+02
4.59E+02

-,O

CS-137
1.48E+01

GS-134 CO-60
1.06E+02

2.81E+01 6.23E+01
2.68E+01 2.85E+01

ZN-65 MN-54 ZR-95
6.93E+00 4.54E+01

1.38E+01
5.36E+00

7.53E+00 7,25E+00

NB-95
9.88E + 00
3.00E+01
1.17E+01
1.58E+01 a

C-,
C-,

4.62E+01
2.63E+01
2.21E+01

2.84E+01

2.19E+01

0



Attachment C - Storm Drain Pond (SOP) Results-Picocuries per Kilogram - Analyzed by Teledyne (April 1993), Evaluated by JSB Associates (May 1994)

DATE DEPTH CS-137 CS-134 CO-60 ZN-65 MN-54 ZR-95 NB-95 CE-1 41 K-40 RA-226 TH-228

DATE
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93

DATE
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93
20-Apr-93

DATE
21-Apr-93
21 -Apr-93
21 -Apr-93
21 -Apr-93
21 -Apr-93
21 -Apr-93
21 -Apr-93

STr01G
DEPTH

0'-2'

2'-4.5'
3'-59'
5'-7'
7'-B'

91-11.8'
0-4-
5'-91

10'-12'

ST101H
DEPTH

0'-2'
2'-3'
3'-S'

5'-7-
7'-7.8'
91-11,

11'-11.9'
13'-13.5'

01-5'
6'-12'

ST1011
DEPTH

0'-2'
2'-4.2'
5'-7.8'

9'-11.7'

0'-O5'
51-10'
10'-12'

CS-137 CS-134 CO-60
9.09E+01

2.52E+01 5.10E+01
6.99E+01

3.35E+01 2-93E+01
1.09E+01 9.84E+00

ZN-65 MN-54 ZR-95 NB-95 CE-141

7.OE+00
1.35E-+01 2.94E+01

9.90E+00 2.16E+01

8,30E+00 1.81E+01

K-40
1.27E+04
1.08E+04
1.65E+04
1.78E+04
1.31E+04
1.49E+04
1.19E+04
1.11E+04
1.12E+04

RA-226
8.06E+02
6.23E + 02
1 .06E+03
1.25E+03
1.02E+03
1.24E+03
7.42E+02
6.15E+02
7.10E+02

2.62Ei-01
2.28E+01O
2.22E+01

5-85E+01
1.68E+01
2,95E+01

CS-137
3.02E+01
7.76E+01

CS-134 CO-60
4.08E+01 203E+02

4.42E+02

ZN-65 MN-54 ZR-95 NB-95 CE-141

7.43E+00 1.62E+01
7.38E+00 1.61E+01

2.38E+01
2.84E+01
3.21E+01
2.57E+01

2.02E+01
2.94E+01
2.50E+01

4.90E+00 2.68E+01

1.60E+01
7.23E+01

K-40 RA-226
1.30E+04 9.03E+01
1.58E+04 1.48E+03
1.12E+04 7.66E+02
1.69E+04 9.23E+02
1.07E+04 1.17E+03
1.47E+04 7.29E+02
1.66E+04 9.50E+02
1.27E+04 8.03E+02
1.14E+04 7.81E+02
1.11E+04 7.11E+02

TH-228
5.11E+02
4.97E+02
7.53E+02
7.41E+02
5.13E+02
6.OOE+02
4.39E+02
4.52E+02
4.77E+02

TH-228
5.38E+02
7.08E+02
5.01E+02
6.01E+02
5.74E+02
4.55E+02
6.56E+02
5.38E+02
4.61E + 02
4.36E+02

TH-228
5.66E+02
4.78E+02
6.26E+02
4.78E+02
4.41 E+02
4.79E+02
4.66E+02

g
I-.
4)

4)

a)

1.64E+01 3.57E+01
1.08E+01 2.35E+01

5,87E--00 1.28E+012,63E+01
2.67E+01 6.97E + 00

OS-137
5.52E+01

CS-134 CO-60
1.76E+02

ZN-65 MN-54 ZR-95 NB-95

9.49E +00 2,07E+01
6.38E+00 2.89E+01
2.76E+01 3.69E+01

2.95E+01
3.06E+01 2.61E+01

2.48E+01
3.23E+01

1.26E+02
1,82E+02

1.85E+02
7.34E+01

1.18E+01

CE-141 K-40
1,35E+04
1.23E+04
1.57E+04
1.07E+04
1.16E+04
1.23E+04

1.62E+01 1.15E+04

RA-226
9.29E+00
8.53E+02
1.22E+03
1.06E+03
7.90E +02
7.94E +02
7.83E +02

1.06E+01 2.31E+01

1.40E+01 3.06E+01

CY
C/)

9.38E+00



Attachment C - Storm Drain Pond (SOP) Results-Picocuries per Kilogram - Analyzed by Teledyne (April 1993), Evaluated by JSB Associates (May 1994)

DATE

DATE
21-Apr-93
21-Apr-93
21 -Apr-93
21-Apr-93
21 -Apr-93
21-Apr-93
21 -Apr-93
21 -Apr-93
21-Apr-93
21-Apr-93

DATE
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93

DEPTH
ST101J
DEPTH

2'-3'

3X-5'
5'-7'

T'-9'

91-11'

11'-13'

13'-14'
01-5'

5'-11,

ST101K

DEPTH

0'-2'

2'-3'
3'-5'

5'-7'

7'-9'

9'-10.5'

11V-12.4'

13'-13.8'

01-5.

56-10'

10'-13'

STIO1L

DEPTH

0'-2'

2'-3'
3'-5'
5'-7'

7'-9'

91-10'

11'-14.5'

CS-137 CS-134 CO-60 ZN-65 MN-54 ZR-95 NB-95 CE-141

CS-137 CS-134

2.93E+01

3.33E+01

3.30E+01

2.39E+01

2.45E+01

2.28E+01

2.56E+01

3.63E+01

2.98E+01

2.26E+01

CO-60
9.02E+01

3.97E+01

3.67E+01

ZN-65 MN-54 ZR-95 NS-95

8.55E+00 1.08E+01
4.72E+00

2.36E+01
1.03E+01

8.34E+00
9.04E+00
1.14E+01
8.13E+00

1.08E+01 2.35E+01

1.15E+01 2.50.E+01
7.98E+00 1.74E+01

CE-141 K-40
1.29E+04

1.67E+04

1.20E+04

1.70E+01 1.31E+04

1.20E+04

1.26E+04
1.19E+04

1.52E+04

1.20E+04

1.15E+04
1.68E+01

CS-1 37
3.80E+01
1.40E+01

2.16E+01
2.02E+01
3.59E+01

CS-137
2.17E+01
3.35E+01

CS-134
4.07E+01
3.46E+01

2.06E+01
1.40E+01
2,95E+01
4.17E+01
1.73E+01
3.51E+01
3.44E+01
3.76E+01

CS-134

4.19E+01
3.13E+01
3.34E+01
2.57E+01
3.39E+01
3.62E+01

CO-60
1.12E+02
6.51E+01

ZN-65 MN-54
1.04E+01

ZR-95 NB-95 CE-141

5.26E+00

8.90E+00 2.06E+01 4.50E+01

6.84E+01

4.01E+01

6.46E+01

CO-60

1. 13E+ 02

6.91E+02

1.02E+01

9.81E+00
1.36E+01

K-40 RA-226 TH-228

K-40
1.48E-i-04
1.34E+04
4.23Et04
1.21E+04
1.14E+04
1.49E+04
1.52E+04
9.73E+03
1.31E+04
1.33E+04
1.372+04

K-40
1.45E+04
1.77E+04
1.49E+04
1,60E+04
1.37E+04
1.72E+04
1.92E+04

RA-226
9.82E+02
9.56E+02
7.20E+02
8.04E+02
7.65E+02
8.21E+02
6.48E+02
1.06E+03
6.83E+02
6.99E+02

RA-226
9.85E+02
1.02E+03
2.08E+03
6.83E+02
6.72E+02
9.02E+02
1.18E+03
5.44E+ 02
8.76E+02
8.06E+02
8.89E+02

RA-226
8.65E+02
1.14E+03
8.61E+02
9.46E+02
6.85E+02
1.04E+03
1.26E+03

TH-228
4.64E+02

6.71E+02
4.45E+02

4.90E+02

4.57E+02

5.04E+02

4.59E+02

6.31E+02

5.54E+02

4.08E+02

TH-228

6.08E+02

6.31E+02

1.59E+03

4.14E+02

4.03E+02
6.05E+02

6.72E + 02

3.72E+02
4.69E+02

4.45E+02

5.11E+02

TH-228

5.45E+02

7.17E+02
5.44E+02

6.19E+02

4.68E+02

6.82E+02

7.34E+02

\04

I-
U

2
U

U
C,,

DATE
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93

ZN-65 MN-54 ZR-95 NB-95
1.23E+01 2.69E+01

1.71E+01 1.39E+01
7.30E+00

CE-141

0

C/3

9.38E+00
1.40E+01
1.09E+01 1.48E+01 3.23E+01 1.18E+01



Attachment C - Storm Drain Pond (SDP) Results-Picocuries per Kilogram - Analyzed by Teledyne (April 1993), Evaluated by JSB Associates (May 1994)

DATE

22-Apr-93

22-Apr-93

22-Apr-93

DEPTH

0W-56

5'-10'

10'-14'

CS-137 CS-134
2.04E+01 3.06E+01

2.62E+01
5.48E+00

CO-60
5.56E+01

1.58E+01

ZN-65 MN-54 ZR-95

6.19E+00

1.02E+01 5.OOE+00

NB-95
1.35E+01
1 .09E+01

CE-1 41 K-40

1.25E+04

1.29E+04

1.16P;+04

RA-226 TH-228

6.51E+02 4.41E+02

6.73E+02 4.24E+02

718E+002 4.42E+02

RESULT - Denotes detectable result.

0~

-4

6~

0
D.
0)

cd~

0

0



Attachment D

Two distinct populations of samples were prepared. The first population represents
approximately two foot depth intervals at each boring. The second population represents
composites of five foot depth intervals at each boring. This sample protocol allows
estimation of activity concentrations by two separate methods. These are designated
Method I and Method II respectively. The results of the two methods should be in
general agreement. Method I is considered to be inherently more accurate since the
depth intervals were smaller allowing a better resolution of radionuclide distributions.
For the purpose of this comparison the total quantity of activity of each radionuclide
detected in the SDP is expressed in microcuries. Table D-1 below shows the difference
in the total quantity of each radionuclide measured in the SDP as a whole and only the
quantity measured in the first three feet using each of the two sample populations.

Table D-1 - Total Activity in the SDP vs the Quantity

Located in the First Three feet (1ACi)

Radionuclide Method I '_Method II

Total in Quantity % in Total in Quantity % in
SDP in 1' 3' 1st 3) SDP in 1 3' 1s 3'

Cs -137 1 66 1 3 J 80 56 21 J 37

Cs-134 180 45 25 150 39 26

Co-60 570 420 74 450 200 44

Zn-65 20 18 90 8.0 4.6 56

Mn-54 26 10 38 18 5.8 32

Zr-95 29 6.8 23 23 4.1 18

Nb-95 63 15 24 49 9 18

Ce-141 4.6 0.61 13 5.9 3.6 60

Table D-2 below lists the concentrations averaged over the entire volume of the SDP for
each radionuclide detected in the head of the pond for each of these methods.

WP5L\WPPSS\QUANT.FIN 18 September 20, 1994



Table D-2 - Averaged. Concentrations in Head of Pond (yCi/ml)

Radionuclide Method I Method II

Cs- 137 2.3 E-08 J2.3 E-08]

Cs-134 5.4 E-08 4.5 E-08

J1 Co-60 2.0 E-07 1.7 E-07

Zn-65 8.6 E-09 3.8 E-09

Mn-54 1.0 E-08 6.7 E-09

Zr-95 5.7 E-09 7.3 E-09

Nb-95 1.2 E-08 T 1.6 E-08

Ce- 141 2.4 E-09 1.3 E-09

Table D-3 below lists the averaged concentrations for each radionuclide detected in the
pond itself for each of the two quantification methods.

I Table D-3 - Averaged Concentrations in Pond (ACi/ml)

Radionuclide Method I Method II

Cs-137 9.3 E-09 3.9 E-09

Cs-134 4.1 E-08 2.9 E-08

Co-60 1.0 E-07 5.2 E-08

Zn-65 1.6 E-09 J None

Mn-54 3.5 E-09 2.1 E-09

Zr-95 7.7 E-09 3.7 E-09

Nb-95 1.7 E-08 8.2 E-09

Ce-141 None 1.7 E-09

Table D-4 below lists the averaged concentrations for each radionuclide in the first three
feet at the head of the pond showing the difference in using the two sample populations.
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7) Table D-4 - Averaged Concentrations Contained in the First
Three feet of the Head of Pond (!tCi/ml)

Radionuclide Method I Method II

Cs-137 7.9 E-08 3.3 E-08

Cs- 134 6.3 E-08 F 5.1 E-08

Co-60 6.1 E-07 3.1 E-07

Zn-65 3.1 E-08 ] 9.1 E-09

Mn-54 f 1.6 E-08 8.9 E-09

F Zr-95 6.3 E-09 . 9.7 E-09

Nb-95 1.4 E-08 2.1 E-08

Ce-141 1.2 E-09 3.0 E-09

Table D-5 below lists the averaged concentrations for each radionuclide detected in the
first three feet of depth of the pond itself using the two quantification methods.

Table D-5 - Averaged Concentrations in the First

Three feet of the Pond (jtCi/ml)

Radionuclide Method I Method II

Cs-137 2.6 E-08 7.7 E-09

Cs-134 2.4 E-08 2.6 E-08

Co-60 2.0 E-07 7.9 E-08

Zn-65 5.2 E-09 None

Mn-54 4.3 E-09 2.6 E-09

Zr-95 6.9 E-09 6.9 E-10

Nb-95 1.5 E-08 1.5 E-09

Ce- 141 None 4.0 E-09
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For many of the radionuclides identified in the SDP, the majority of the activity was
located at or near the surface of the affected area. The results obtained using the two
foot depth interval samples (Method I) therefore provided a more accurate
characterization of the radionucide distribution. The results obtained using the five foot
depth interval samples (Method H) were consistently lower in evaluated concentrations.
This is believed to be the result of the dilution effect of the inclusion of lower depth
uncontaminated soils into the composite samples submitted for analysis.
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MANAGEMENT OF THE RESIDUAL RADIOACTIVE MATERIAL
IN THE WNP-2 STORM DRAIN POND

Executive Summary

In the past, discharges to the WNP-2 Storm Drain Pond (SDP) have inadvertently
contained small quantities of licensed radioactive material from the turbine building
sump. Design modifications or valve tag-outs of the turbine building sumps have been
completed to prevent the recurrence of this type of event.

The discovery of detectable levels of tritium in liquid recondensed from gaseous effluents
on external horizontal building surfaces has also presented a challenging on-site control
issue since this liquid is channelled to the SDP via the roof drain system.

In response to these events and the identification of sources of non-licensed radioactive
material being introduced to the site from upstream sources on the Columbia River, a
comprehensive program for the management of residual low-level radioactive material
on the WNP-2 site has been prepared, In this report, the management of discharges to
the SDP is shown to be consistent with this comprehensive program.

Due to the complex radiological and environmental issues surrounding the current uses
of the SDP, this report has been prepared to clarify the site policy regarding the
discharge of liquids to the SDP. This report contains the -following:

" a description of the discovery of the contaminating event,

" documentation of actions taken to prevent future releases of licensed
radioactive material to the SDP and a comparison of these actions to the
recommendations of the proposed "Low-Level Radioactive 'Material
Control Program",

" an assessment of the concentrations of licensed radioactive material in the
SDP in relation to the interim clean-up guidelines established by the
proposed "Low-Level Radioactive Material Control 'Program", and

" an assessment of the physical and administrative controls established to
prevent unauthorized removal or dispersal and the environmental stability
of the residual activity in the SDP.

This report is intended to resolve the regulatory issues surrounding the continuing use of
the storm drain pond and to provide key documentation necessary for managing this
residual activity under the provisions of 10 CFR Part 50.75(g).

stormdrain-l.rpt I September 20, 1994



I. DESCRIPTION OF CONTAMINATING EVENT

* )Low level radioactive material has been identified in the WNP-2 Storm Drain Pond
(SDP). This material is, in part, the result of past discharges to the pond from the
Turbine Building "clean" sumps. The design of the Turbine Building drainage system
allowed for large quantities of "clean" (not anticipated to contain radioactive materials)
process water to be discharged directly to the SDP. Sources of this liquid inventory
included water discharges from the plant air wash system, condenser water box drainage,
fire protection system water, waste service water, and numerous other non-radioactive
system liquid discharges. At some point radioactive materials originating inside the
Radiologically Controlled Area of the plant were introduced to the sumps and therefore
were discharged to the SDP.

Environmental sampling at station ST101 at the SDP outfall showed elevated levels of
tritium as well. Water samples from puddles of standing water on the building roofs also
showed elevated tritium levels. A preliminary investigation into the source of this tritium
concluded that gaseous effluents were condensing on the building roofs and draining into
the SDP via the roof drain system. The gaseous effluents contain tritium vapor
origi~nating from steam leaks in plant primary coolant systems. A review of the recent
operational history of the plant confirmed that tritium levels in the primary coolant had
risen to levels beyond those projected for this stage of the plant operational lifetime.
While these elevated tritium levels were not problematic from an operational standpoint,
the appearance of tritium in the SDP resulted in repeated notifications of the State of
Washington of these discharges to the environment.

HI. REVIEW OF THE RECOMMENDATIONS OF THE PROPOSED
"LOW-LEVEL RADIOACTIVE MATERIAL CONTROL PROGRAM"'

11.1 Recommendations of the Program for Response
to Spills of Radioactive Material

Section III.D of the proposed "Low-Level Radioactive Material Control Program"
contains specific recommendations for response to spills of radioactive material in a pre-
planned and organized manner. Since the program was developed after the occurrence
of this event, the objective of this document is to show how the actions taken in response
to the events are generally consistent with the recommendations of the program
document. The following steps were cited as appropriate for a comprehensive' response:

'The referenced "Low-Level Radioactive Material Control Program" has been developed
at the request of the Supply System by J. Stewart Bland Associates, Inc. and currently exists
as a Final Report dated September 1994.
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9 initial sampling and assessment of the affected area,
* clean-up of the affected area to established guidelines,
* consideration of system modifications and/or corrective administrative actions

to prevent future spills,
* characterization of the residual contamination,
9 stabilization and controls over the affected area, and
* documentation of the event and quantity of residual activity for

decommissioning.

A brief description of these steps is provided here for continuity. The Program
document referenced above should be referred to for a more detailed description of
these recommendations.

Initial Assessment - Initial sampling should assure that samples adequate toassess the
radiological hazard associated with the material in question are obtained. The primary
purpose of these samples is to gather the data needed to establish appropriate
radiological controls over the conduct of the clean-up/recovery effort.

Clean-up - Radioactive material contamination should be removed from the affected
area to the extent practical. If complete decontamination of the affected area is not
practical, clean-up should continue until an acceptable level of residual contamination
remains. This acceptable level of residual contamination, commonly referred to as a
"Clean-up Guideline", has been proposed as the concentrations listed in 10 CFR Part 20,
Appendix B, Table 3. Appendix A of the program document demonstrates that these
levels of residual contamination assure that annual exposures to workers and members of
the general public are a small fraction of the regulatory limits. After the completion of
practical clean-up measures, any residual contamination will be controlled in place under
the provisions of 10 CFR Part 50.75(g) pending approval of the site decommissioning
plan.

System Modifications and Corrective Actions - A comprehensive review of the cause of
the contaminating event should be conducted by management, operations and
engineering personnel. Once the cause of the event is known, system modifications to
prevent event recurrence should be considered.

If system modifications are not practical, corrective administrative actions may be
appropriate to prevent recurrence. Corrective actions should not be limited to the
specific event but should address the likelihood of similar events involving other plant
systems to prevent future spills.

Characterization - If residual contamination remains following clean-up of site
contamination, the location must be characterized to implement the interim disposition
afforded by 10 CFR Part 50.75(g). This characterization is simply a description of the
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location, the amount and distribution of contamination within the affected area, and a
narrative of the events leading to the residual contamination.

Area characterization should be accomplished using a sampling program of. sufficient
scope to assure that all residual contamination has been included. The analysis of these
samples should be performed using gamma spectroscopy with sufficient sensitivity to
provide detection of radioactive material contamination at environmental detection levels
as defined in the plant Offsite Dose Calculation Manual (ODCM) under section 6.3.1
Radiological Environmental Monitoring Program (Table 6.3.1.1.1-1 "Detection
Capabilities for Environmental Sample Analysis"). This section of the ODCM was
previously associated with WNP-2 Technical Specifications section 3/4.12.1.

Stabilization and Controls - Residual contamination should be environmentally stabilized
when necessary to prevent additional dispersal into human exposure pathways (iLe.,
inhalation or ingestion of wind blown dust). Residual activity should be considered to be
stabilized if no environmental dispersion pathways are apparent. Control of residual
activity implies that the location of such activity at the time of site decommissioning is
known with a reasonable degree of certainty.

Residual contamination of plant origin, i.e., contamination remaining after completion of
reasonable clean-up efforts, remains licensed material. Appropriate radiological controls
are required to assure regulatory compliance and to minimize radiological safety
concerns. Stabilization and controls are needed to prevent dispersal by human or
environmental factors and to limit the potential radiation exposures from residual
contamination.

The following are the minimum controls which should be imposed even when the
guideline clean-up objectives established in this program have been achieved.

* The area should be stabilized to the extent necessary to prevent inadvertent
dispersal of the contaminated material by wind or water erosion.

The area should be clearly identified as containing low-level contamination and
administrative procedures/controls should be imposed to prevent activities which
could cause additional dispersal of the material. For example, a sign or other
designator may provide appropriate notification to individuals that Health Physics
should be contacted prior to any activities involving excavation or other
disturbance of the affected area.

Documentation - The types of records and documents necessary for supporting the
interim disposition of residual contamination under §50.75(g) are clearly specified in the
regulation. During evaluation, clean-up, and stabilization efforts, records of all surveys,
excavation volumes, sampling locations and methodologies, and the results of all sample
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analyses should be kept and maintained. The documentation of any clean-up activities
and the basis for decisions made during the course of such projects should be clearly
presented so that the residual hazard associated with the spill can be readily discerned.

The following specific information is required:

1) description of spill, clean-up activities, and location of remaining
contaminants;

2) drawings marking the areas of contamination and points of measurement;
3) radionuclide quantities, form and concentrations (with TIz > 6 months);

and,
4) the basis for the above information or any special calculations or

assessments performed for each affected area.

Records of interim dispositions of residual radioactive material must be maintained as a
part of the formal plant records required for decommissioning as specified in §50.75(g).
This information should be assembled at the conclusion of each event for retrieval at the
time decommissioning activities are being planned.

The program items listed above comprise the recommendations of the "Low-Level
Radioactive Material Control Program" applicable to events such as the inadvertent
contamination of the SDP.

m COMPARISON OF ACTIONS TAKEN IN RESPONSE TO THE
EVENT WITH THE RECOMMENDATIONS OF THE PROGRAM

111.1 Actions Taken to Terminate the Release
of Radioactive Materials to the SDP

When the source of licensed radioactive material in the SDP was identified as discharges
from Turbine Building sumps T-1, T-2 and T-3, restrictions on the types of liquid allowed
to be placed in or routed to the sumps were reiterated to all plant personnel by the Plant
Manager and a comprehensive review of inputs to these sumps was performed by the
plant engineering staff. Sampling protocols for the sumps were instituted as a condition
of release to the SDP under PPM 1.11.12 "Removal of Liquids from the RCA". Sump
volumes found to be free of licensed radionuclides when analyzed at the environmental
detection level LLD's specified in the WNP-2 ODCM Section 6.3.1 were allowed to be
discharged to the SDP. Sump volumes containing detectable quantities of radionuclides
were routed to the Turbine Building Floor Drain system for processing.

A comprehensive investigation of the cause of elevated tritium levels in the primary
system was also conducted. Several possibilities including leakage from reactor control
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blades were evaluated. As a result of this investigation, a major source of the elevated
levels of tritium in the primary coolant was traced to processed water contaminated with
boron. The source of the boron was found to be coolant from the in-plant air
compressors. The processed water containing low levels of boron was returned to the
condensate storage tank where it entered the primary coolant volume. As this water
passed through the reactor, nuclear reactions converted the boron to tritium. Corrective
action was taken by the replacement of the air compressor coolant with a non-borated
product. Control rod blades, are routinely inspected and replaced when necessary as a
part of the on-going plant maintenance program performed during scheduled refueling
outages. As a result of these activities, concentrations of tritium in the primary coolant
and discharges of tritium in liquid effluents to the Columbia River within the constraints
of the ODCM release parameters have both been significantly reduced as shown by
routine primary system chemistry and effluent sample analyses.

Discharges from the Auxiliary Boiler blowdown also contribute tritium to the SDP. The
water used as make-up to this boiler comes from the plant dernineralized water supply.
This water volume was affected by the increase in primary coolant tritium levels due to
system cross connects and recycling of processed water to the system.

Further investigations found that the Turbine Building airwash system was also a major
contributor to the tritium being discharged to the SDP. A significant portion of the air
handled by the Turbine Building HVAC system is recirculated. The recirculated volume
contains tritium vapor from steam leaks in the turbine building. During the winter
months, access doors were also routinely opened to de-ice the air intake screens. When
tritium vapor in the recirculated air volume is in contact with the airwash system, an
equilibrium concentration is established in the airwash system water. As the airwash
system water becomes concentrated in biocides and dissolved salts (not tritium) through
the effects of evaporation, it must be continually drained and replaced with make-up
water. The discharge, containing equilibrium concentrations of tritium, was routed to
Turbine Building sumps and from there to the SDP.

Several actions were taken by operations to mitigate this problem. The practice of
propping open the access doors was discontinued, and the air flow dampers on the four
outside air intake units were physically removed. A baffle plate was installed within the
HVAC recirculation system to eliminate the recirculation flow from the Turbine Building
and prevent cross-contamination of the Turbine Building airwash system. This plant
modification (PMR 90-340) was completed in July of 1994.2

2This information was obtained by teleconference with John Bekhazi on 9/19/93. PMR
90-340 was completed with the final administrative close-out on 9/1/94, all physical work
has been completed and the system is operational without component tag-outs on July 1,
1994.
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As a result of the operational change of processing Turbine Building sump water rather
than releasing it to the SDP, large quantities of high conductivity water are being
introduced to the radwaste processing system. The liquid waste processing systems were
not designed to accommodate these large volume inputs. Demineralization beds
designed for removal of radionuclides at low concentrations from relatively clean water
are rapidly depleted when this poor quality water is introduced. This results in poor
efficiency at removing radionuclides, and increased operating maintenance schedules for
bed change-outs, and larger volumes of low-level radioactive waste to be managed.

In an effort to alleviate the operational burden of the large volumes of high conductivity
water that must be processed, the airwash system sump discharge is to be re-routed
directly to the SDP under PMR 93-138. The airwash system is a major source of this
large volume of poor quality water contributing approximately 8.4 million gallons a year
(16 gpm). This action is considered radiologically sound since the levels of tritium in the
primary coolant system have been reduced and the recirculation of Turbine Building air
into the airwash system was mitigated by completion of PMR 90-340. The discharge of
the airwash system wastewater containing low concentrations of biocide and concentrated
salts has also been evaluated for applicability of the Resource Conservation and
Recovery Act (RCRA). The result of this evaluation is summarized along with the
evaluation of all other known process water additives in Appendix A. Essentially,
although the liquid discharges as allowed by the NPDES permit are exempt fro m
consideration as "Solid Waste" subject to regulation under RCRA, the soils and
sediments accumulated in the SDP as a result of these discharges could possibly be
classified as "Solid Waste" at the time of site decommissioning and termination of the
NPDES permit. If this situation should arise, and the material is not otherwise
dispositioned due to its content of low-level radioactive byproduct material, the
sediments would be required to be tested for hazardous waste characteristics prior to
decision on-the ultimate disposition of this material.

In response to the inadvertent discharge of low-level activity, the environmental sampling
program at the SDP (ST101) was upgraded. Many more samples were taken and at a
greater frequency than was required by section 6.3.1 of the ODCM. A composite
sampler was installed at the outfall to obtain a more representative sample of the liquids
being discharged than could be obtained by the previous grab sampling methods.
Additionally, soil samples were taken from locations along the outfall runoff stream and
the pond to determine the extent of the contamination and to monitor plant compliance
with the new sump discharge policy.

A weir type flow monitoring flume has also been installed at the outfall of the SDP to
monitor the volume of water flowing into the pond. Additional sampling protocols were
implemented to allow accurate quantification of tritium activity or future inadvertent
discharges of other licensed radioactive material to the SDP.
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The actions detailed above have removed the source of contamination of the SDP with
licensed radioactive material with the exception of the much diminished levels of tritium
that still are introduced through the roof drain system and that will be unavoidably
introduced by the Turbine Building airwash discharge. The results of the tritium
monitoring conducted in 1993 and early 1994 indicate much lower concentrations of
tritium being introduced to the SDP seldom triggering the reporting requirements of the
State of Washington. The actions taken are consistent with those that would have been
recommended by the "Low-Level Radioactive Material Control Program" had it been
implemented at the time of the inadvertent discharges. Specifically, the source of the
discharge was investigated, identified and terminated to the extent practical (tritium
remains a vexing control problem), and corrective actions, both physical and
administrative, were initiated to prevent recurrence of similar events in the future.

111.2 Sampling and Analysis of SDP Soils and Sediments

Once the inadvertent release of licensed radioactive materials to the SDP was curtailed,
a comprehensive survey was performed by obtaining core borings of the soils and
sediments at the outfall, along the runoff stream to the pond, and in the pond. The
borings were taken by Burlington Environmental, Inc. during the period from April 19'I
to the 2 3rd, 1993. Records were made of the soil horizons encountered and the
classifications of the soil types in each boring. Boring was terminated at the refusal of
the drilling process'. This typically occurred around 12 to 14 feet in depth.

h, Supply System personnel prepared composite samples from each core allowing
radionuclide distributions to be characterized at two foot depth intervals. The samples
were sent to Teledyne's Environmental Laboratory in Westwood, NJ for evaluation by
gamma spectroscopy at the environmental detection levels specified in section 6.3.1 of
the WNP-2 ODCM. The original gamma spectroscopy peak search and analysis data for
each of these samples were evaluated by J. Stewart Bland Associates, Inc. using the
decision level criterion ("critical level") recommended in NUREG/CR 4007'. The
presence or absence of the radionuclides identified in each sample was assessed based on
this criterion and a characterization of the spacial distribution of licensed radioactive
material in the SDP was compiled. The utility of the decision level criterion is
qualitative and the reliability of measurements of concentrations of radionuclides below
the Lower Limit of Detection (LLD) should be considered as estimates based on the

3'The Standard Penetration Test (SPT) used by Burlington Environmental defined the
refusal criterion as failure to advance the three inch outside-diameter split-barrel sampler
a depth of six inches after 50 blows with a 140 pound hammer dropped 30 inches.

4NUREG/CR 4007 is the basis for the NRC's current definition of LLD and related
concepts such as the Critical or Decision Level, Lc.
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best information available. For the purpose of this study, the identification of the
presence or absence of radionuclides within the defined sectors of the SDP was
considered to be of greater value than attaining exceptional accuracy of measurements in
the very low-level concentration range. All of the measurements contributing
significantly to the total activity present in the SDP were above the specified LLD's for
the measurement process and were therefore accurate measurements of the
concentrations within those samples. The results of these evaluations and a more
detailed description of the decision level criterion are contained in a separate document
titled "An Assessment of the Quantity of Residual Low Level Licensed Radioactive
Material in the WNP-2 Storm Drain Pond" by J. Stewart Bland Associates ,Inc. dated
September 20, 1994.

111.3 Comparison of Soil Contamination Levels
with Interim Clean-up Guidelines

The distributions of licensed radionuclides in the SDP were found to be non-
homogeneous with much of the activity located near the surface at the outfall and at the
point where the runoff stream enters the pond. These locations also represent the points
of highest concentration of many of the radionuclides. For the purpose of comparison of
the activity concentrations in the SDP to the interim clean-up guidelines specified in the
"Low-Level Radioactive Material Control Program", the quantity of each radionuclide in
the first three feet of depth was averaged over the volume of soil in both the pond and
in the head of the pond (the section of the SDP between the outfall and the pond. In
addition, the total quantity of each radionuclide in each of these sections of the SDP was
averaged over the entire volume of the soil in those sections, Because the activity is not
evenly distributed, the concentrations derived using the data from the first three feet of
depth are higher and therefore present the limiting case for comparison with the interim
clean-up guidelines. Table 1 below shows the averaged concentrations of each licensed
radionuclide detected in the SDP and the corresponding concentration from 10 CFR Part
20, Appendix B, Table 3 (interim clean-up guidelines). The fraction of the Appendix B,
Table 3 concentration is also shown.
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Table 1 - Comparison of Averaged Concentrations Contained in the First
Three feet of the Head and the Pond with 10 CFR Part 20, Appendix B,

Table 3 concentrations (puCi/ml)

Radionuclide 10 CFR 20 Head of Fraction Pond Fraction
App. B, the Pond
Table 3

Cs-137 1.0 E-05 7.9 E-08 7,9 E-03 2.6 E-08 2.6 E-03

Cs-134 9.0 E-06 6.3 E-08 7.0 E-03 2.4 E-08 2.7 E-03

Co-60 3.0 E-05 6.1 E-07 2.0 E-02 2.0 E-07 6.7 E-03

Zn-65 5.0 E-05 3.0 E-08 6.0 E-04 5.2 E-09 1.0 E-04

Mn-54 3.0 E-04 1.6 E-08 5.3 E-05 4.3 E-09 1.4 E-05

Zr-95 2.0 E-04 6.3 E-09 3.1 E-05 6.9 E-09 ]3.4 E-05

Nb-95 3.0 E-04 1.4 E-08 4.7 E-05 1.5 E-08 5,0 E-05

Ce-141 3.0 E-04 1.2 E-09 4.0 E-06 None

Sum of - - 3.6 E-02 - 1.2 E-02
Fractions I I I L

The sums of the fractions of the Appendix B, Table 3 concentrations are far below unity
and therefore the interim clean-up guidelines have not been exceeded. The highest
concentration of Co-60 for an individual sample was located at the outfall between 1 and
2 feet in depth. This concentration was 3050 pCi/kg or 4.6 E-06 ACi/ml. Even this
extreme value is only 15% of the corresponding Appendix B, Table 3 concentration for
Co-60.

Based on the results of this comparison with the clean-up guidelines no clean-up is
warranted at this time. The concentrations of licensed radionuclides in the SDP present
an acceptable level of residual contamination that will result in annual exposure to
workers and members of the public at a small fraction of the regulatory limits. The
radionuclide distribution of the SDP was used as a typical case for a spill at WNP-2 in
Appendix A of the program document. When the distribution- was scaled to 100% of the
clean-up guideline (sum of the fractions of the 10 CFR Part 20, Appendix B, Table 3
concentrations were set at unity), the annual exposure was shown to be a small fraction
of the applicable annual exposure limits for both occupationally exposed individuals and
members of the public.
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111.4 Radiological Controls over the, Contaminated Area

A fence was erected around the SDP at the time of the inadvertant discharges to limit
access of personnel to the pond and prior to full characterization of the quantity of
activity in the pond, Administrative controls in the form of posted notifications on the
fencing prevent unauthorized removal or dispersion of the residual activity by individuals.
Since the concentration of licensed radioactive material in the SDP is far below the
interim clean-up guidelines, no physical controls are necessary according to the
guidelines of the "Low-Level Radioactive Material Control Program" to limit access to
the area for exposure control. The fencing is to remain as an added precaution to alert
personnel of the Health Physics controlled status of the area.

An assumption is made that the residual activity in the SDP will not be transported
downward past the hardpan layer of soil encountered by the core drilling rig. This layer
is assumed to be able to retain the radionuclides within the SDP until the time of site
decommissioning. The primary methods by which liquid is known to leave the pond are
evaporation and transpiration fromr the abundant plant life growing along the edge the
SDP. As a part of the modeling process described in Appendix A of the program
document, the RESRAD program (version 5.0), developed by the Department of Energy
(DOE), was used to model the transport of the radionuclides through the ground and
into the groundwater. Exposure pathways were then evaluated using conservative
assumptions.

The usage characteristics of the pond basin are an effective barrier to resuspension of
the residual activity by wind action and subsequent inhalation of airborne particulate
activity. The quantity of water added to the SDP on a weekly basis as measured by the
newly installed weir-type flow indicator for the first six months of 1994 was an average of
252,000 gallons (25 gpm). This flow rate is sufficient to keep any loose soils wet or
completely covered by standing water thereby preventing the possibility of activity being
transported out of the SDP by wind action. For these reasons, the location :is interpreted
as being relatively environmentally stable.

The monitoring program established at the outfall is capable of detecting any new
sources of activity being added to the pond. 'With the exception of low level tritium
additions, any new inadvertent additions of licensed radioactive material should be
treated as a new spill.

The State of Washington has expressed a willingness to permit the nuisance additions of
tritium to the SDP recognizing the difficulty in establishing complete control over this
radionuclide in the present configuration of the plant. This will be limited to a minimal
concentration that will be incorporated into the next revision of the site NPDES permit.
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The controls that are already in place are more than sufficient to maintain exposures of
any likely receptor as low as reasonably achievable. These controls are consistent with
the recommendations of the proposed Low-Level Radioactive Material Control Program.

'11.5 Documentation

This evaluation and the accompanying interim report "An Assessment of the Quantity of
Residual Licensed Radioactive Material in the WNP-2 Storm Drain Pond" along with the
reports from Burlington Environmental, Inc. and the analyses performed by Teledyne
Isotopes, Inc. should satisfy the record keeping requirements of Part 50.75(g). At the
time of decommissioning, these documents may be re-examined for comparison with the
final site clean-up guidelines established by approval of the site decommissioning plan.

IV. SU-MMARY AND CONCLUSIONS

The actions taken in response to the inadvertent discharge of licensed radioactive
material to the Storm Drain Pond were appropriate and were consistent with the
recommendations of the subsequently developed "Low-Level Radioactive Material
Control Program" for the site.

The residual low-level licensed radioactive material in the SDP poses no radiological
hazard to workers or members of the public in its current configuration. With the
exception of the continuing nuisance tritium additions to the SDP, the location is
reasonably environmentally stable and should retain the activity for the duration of the
useful life of the plant. The -residual licensed radioactive material may be controlled in
its present location under the provisions of 10 CFR Part 50.75(g) as an interim control
measure. The anticipated revision of the NPDES permit by the State of Washington to
allow limited releases of tritium to the SDP will provide needed relief from' a vexing
control problem of very minor radiological significance.

storm drain- Lrpt 12 September 20, 1994



V, REFERENCES

1. "Lower Limit of Detection: Definition and Elaboration of a Proposed Position for
Radiological Effluent and Environmental Measurements," NUREG/CR-4007,
Currie, L. A., September 1984

2. Currie, L.A. "Limits for Qualitative detection and Quantitative Determination -
Applications to Radiochemistry"; Analytical Chemistry; Vol. 40, pg. 586, 1968

3. "Pond Soil Sampling, Hanford Reservation, Richland, Washington"; Report Dated
May 13, 1994 by Burlington Environmental Inc., 2203 Airport Way South, Suite
400 Seattle, WA 98134

4. "Report of Analysis (12 May 1993)" Revised 5/14/93; Teledyne Isotopes, 50 Van
Buren Ave., Westwood, N.J. 07675.

5. "An Assessment of the Quantity of Residual Licensed Radioactive Material in the
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APPENDIX A

,)/ Applicability of the Resource Conservation Recovery Act
(RCRA) to Sediments Deposited in or Carried into the SDP

(Storage Tank 101) by the Site Storm Drain System

The question of applicability of RCRA to the sediments deposited in the SDP will no
doubt be raised at the time of decommissioning when the SDP is no longer utilized, the
standing water in the pond has evaporated and the NPDES permit governing discharges
to the SDP has been terminated.

In general, the evaluation considers the definition of "Solid Waste" contained in 40 CFR
Part 261.2(a)1 and the definition of "Hazardous Waste" contained in 40 CFR Part 261.3
and the exclusions from this classification contained in part 261.4. "Solid Waste" is
defined as any discarded material (including liquids and semi-solid materials) that is not
excluded by 40 CFR Part 261.4(a) or that is not excluded by variance under Part 260.30
and Part 260.31.

Two of the exclusions listed in Part 261.4 have direct applicability to the sediments in the
SDP. 40 CFR Part 261.4(a)2 specifically excludes industrial wastewater discharges that
are point source discharges subject to regulation under under section 402 of the Clean
Water Act as amended. The comment section of this regulation points out that this "..
exclusion applies only to the actual point source discharge and does not exclude
industrial wastewaters while they are being collected, stored, or treated before discharge,
nor does it exclude sludges that are generated by wastewater treatment." While the
wastewaters discharged into the SDP are covered under a point source NPDES permit
issued under Section 402 of the Clean Water Act, the particulate matter that
accumulates in the numerous drain headers that comprise the wastewater collection
system prior to the discharge point may possibly be considered to be sludges also flushed
out into the SDP with the wastewater discharge. The definition of sludge in 40 CFR
Part 260.10 is "... any solid, semi-solid, or liquid waste generated from a ... industrial
wastewater treatment plant, (or) water supply treatment plant..." As the suspended

particulates flushed into the SDP and settling in the SDP as sediment may contain either
of these materials, the possibility of RCRA applicability to the sediments must be
considered. A second exclusion from the classification of the SDP sediments as solid
waste is Part 261.4(a)4 which specifically excudes "... byproduct material as defined by

the Atomic Energy Act of 1954 as amended, 42 U.S.C. 2011 etseq.". This exclusion
prevents the sludges from being classified as solid waste (hence Hazardous Waste)
subject to RCRA solely due to the content of low-level radionuclides produced by
nuclear fission in the WNP-2 reactor.

Since there is a possibility that the SDP sediments may not be excluded from the
definition of "Solid Waste", the next step is to determine whether the material may be

stormdrain-l.rpt 14 September 20, 1994
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LICENSEE EVENT REPORT (LER)

FACILITY NAME (1) DOCKET NUMBERC (2)(

Washington Nuclear Plant- Unit 2 0 1E N (2) AGE ( )7

TITLE (4)

NONRADIOACTIVE STORM DRAIN POND FOUND TO CONTAIN RADIOACTIVITY ABOVE
EXPECTED LEVELS

EVENT DATE (5) LER NUMBER (6) _ REPORT DATE (7) OTHER FACILITIES INVOLVED (8)

MONTH DAY YEAR YEAR SEQUENTIAL REVISIONU MONTH DAY YEAR FACILITY NAMES jDOCKET NUMBERS(S)
NUMBER NUMBER___ _ __ 5 0

OPERATING 1 [THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR §: (Check one or more of the following) (11)

MODE (9) 1 ____________ ____________ ___________

POWER LEVEL 20.402(b) '.|20.405(C) L50.73(a)(W)(iv) 77.71(b)
(10) 01 20.405(a)(1)(i) L-50.36(c)(1) L O.73(a)(2)(v) 73.73 (c)

(10)_20.405(a)(1)(ii) L_50.36(c)(2) 50.73(a)(2)(vii) 7OTHER (-Specify in Abs)ract
X 20.405(a)(1)(iii) i50.73(a)(2)(i) _50.73(a)(2)(viii)(A) jjbelow and in Text, NRC

20.405(a)(1)(iv) -5O73(a)(2)(ii) 50.73(a)(2)(viii)(B) Form 366A)
20.4O5(a)(1)(v) 50.73(a)(2)(iii) 1150.73(a)(2)(x)

LICENSEE CONTACT FOR THIS LER (12)

NAME TELEPHONE NUMBER

C. L. Fies, Licensing Engineer lAREAC ll t 71 71 I i 7,, , ,

COMPLETE ONE LINE FOR EACH COMPONENT FAILURE OESCRIBED IN THIS REPORT (13)

CAUSE SYSTEM COMPONENT MANUFACTURER REPORTABLE CAUSE SYSTEM COMPONENT MANUFACTURER REPORTABLE

' 1 1 1 1 II I ___ I It I If
SUPPLEMENTAL REPORT EXPECTED (14) EXPECTED SUBMISSION MONTHI DAY YEAR

ATE (15)

YES (If yes, comrltete EXPECTED SUBMISSION DATE) X NO
ASsrRACT tleý

On November 11, 1992, a limited assessment of soil sample results taken in the vicinity of the storm
drain pond showed levels of radioactivity that exceeded ten times the values of 10CFR 20 Appendix C
when conservatively averaged over the impacted area. This condition is a 30 day reportable event under
10CFR 20.203(e), 20.405(a)(1)(iii) and 20.405(d).

The area was promptly posted in accordance with the requirements of 10CFR 20.203. Additional
sampling will be performed to characterize the extent of the radioactive material in the soil. Further
corrective action has been taken to prevent a greater buildup of radioactive isotopes in the soil associated
with the storm drain pond. In-plant corrective actions include suspension of all discharge from Turbine
Building Sumps T-1, T-2, and T-3 to the Storm Drain Pond, additional sampling of potential sources,
verification of drain piping configurations, and reviews of policy and procedures governing release of
liquids.
The root cause of this event was less than adequate knowledge, communications, directives, and

implementation.

The event posed no threat to the health and safety of either the public or plant personnel.



LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (8) . AGE (3)
I * * Iea•r Number Rev.. No.

Washington Nuclear Plant - Unit 2 J 1 5 1 o 1 01 1 o 1 OFuN

TITLE (4)

NONRADIOACTIVE STORM DRAIN POND FOUND TO CONTAIN RADIOACTIVITY ABOVE EXPECTED LEVELS

Plant Conditions

Power Level - 100%
Plant Mode - 1

Event Description

On November 11, 1992, an analysis of soil sample results taken in the vicinity of the storm drain pond
showed levels of radioactivity that exceeded ten times the values of 10CFR 20 Appendix C (see
Attachment 1). The analysis was based on data from four soil core samples. The concentration of Co-60
measured in the vicinity of the storm drain pond area, when conservatively averaged ov6r the impacted
area, was calculated to result in a quantity greater than 10 times the lOCFR 20 Appendix C value. This
condition is a 30 day reportable event under 10CFR 20.203(e), 20.405(a)(1)(iii) and l0CFR 20.405(d).

The storm drain pond is located within the restricted area (a one square mile area surrounding the plant), as
defined in FSAR Section 2.1.1.3 and within the site boundary (a 1.2 mile radius surrounding the plant)
defined in the Offsite Dose Calculation Manual (ODCM). Storm drain water is released at a point
approximately 1500 feet northeast of the plant. The water is released through a eighteen inch diameter pipe
at a concrete outfall into a earthen channel approximately 300 feet in length. The channel empties into a
circular pond area that is approximately 100 feet in diameter.

The WNYP-2 Storm Drain Pond can receive water from several sources, including building roof drains, the
Turbine Building nonradioactive floor drains, the Service Building floor drains, Diesel Generator Building
floor drains, and air handling unit drains. The design flow capacity of the system is approximately
5000 gallons per minute. The capacity of the system is based on the maximum expected rainfall, a sump
pump discharge of 300 gpm and an equipment drain flow of 150 gpm. The pond is designed to allow for
evaporation of released water into the air or for percolation into the soil.

Drains in the Turbine Building flow to five sumps. Sumps T-1, T-2, and T-3 were designed to be
nonradioactive. Sumps T-4 and T-5 are radioactive sumps by design. Discharge from the radioactive
sumps is routed to radwaste. Discharge from the nonradioactive sumps was routed to the Storm Drain
Pond but Was diverted to radwaste systems automatically by design if the discharge radiation monitor
(FD-RIS-1,2,3) setpoint was exceeded. This setpoint was established by design at 80 percent of the
10CFR 20, Appendix B, Table II value for Cs-137.

Very small amounts of radioactivity have been released with the water in the storm drain effluent over the
years since plant startup. In addition to Co-60, Zn-65, Cs-137, tritium, Co-58, 1-131, Mn-54, Cs-134 and
Ce-141 have been detected in the pond area as previously reported in a Radiological Environmental
Monitoring Program Special Report dated July 30, 1992.
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Immediate Corrective Action

The area was promptly posted on November 13, 1992, in accordance with the requirements of
10CFR 20.203. In addition, on an interim basis, hourly tours were initiated by plant security to assure no
unauthorized personnel are in the storm drain pond area until a fence can be constructed. Previously, on
November 4, 1992, action was taken to stop all discharge from Turbine Building Sumps T-1, T-2, and T-3.

Further Evaluation, Root Cause and Corrective Action

A. Further Evaluation

1. Further evaluation showed that an analysis of WNP-2 systems was performed in response to
IEB 80-010, Contamination of Nonradioactive Systems and Resulting Potential for Unmonitored
Uncontrolled release of Radioactivity to the Environment dated May 6, 1980. Although the plant
was not operated until 1983, this engineering review of the flow diagrams for WNP-2 was
performed which identified approximately 100 areas where potential cross-connections existed
between contaminated and noncontaminated systems. The clean turbine building Sumps T-1, T-2,
and T-3 were identified as one of the more likely sources to the release of radioactivity because of
their interface with the radioactive Sumps T-4 and T-5. In 1984, as a corrective action shortly
after plant startup, composite samplers were installed on the pump discharge from Sumps T-1,
T-2, and T-3 to monitor the release from these collection points. Sample analysis taken since
1984 typically showed the isotopic contamination at or below the Lower Limits of Detection
(LLD).

2. In November 1984, NCR 284-0739 was issued when low levels of activity were reported in the
Storm Drain Pond. The reported cause was the operation of the sump pumps associated with the
turbine building radioactive Sumps T-4 and T-5. An isolation valve, FDR-V-18, in the line
connecting the nonradioactive and radioactive systems was found to be failed in the mid position.
To provide an additional design barrier, a design change (Plant Modification Request 84-1554) was
implemented in 1985 to install check valves (FDR-V-34 and FDR-V-35) to prevent contamination
of the nonradioactive sumps and inadvertent release to the Storm Drain Pond.

3. Sampling done by the Radiological Environmental Monitoring Program (REMP) in late 1986 and
1987 identified small amounts of radioactivity in the Storm Drain area. In April 1988, Technical
Evaluation Request (TER) 88-0157 was written requesting an investigation and evaluation of
radioactivity in the Storm Drain Pond. Investigation of this problem was not accomplished since it
was believed that the radioactivity released was insignificant when compared to the discharge
monitor (FD-RIS-1,2,3) setpoints. The fact that the sumps had radiation monitors that did not
divert the effluent to the radwaste system seemed to confirm this belief. Corrective actions
associated with this LER will resolve the concerns expressed in TER 88-0157.
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4. The Radiological Environmental Monitoring Program continued to monitor the storm drain pond
area and in July 1992, liquid radioactivity levels in the storm drain pond were discovered to be
above Washington State reporting requirements as reported in the REMP Special Report dated
July 30, 1992. A root cause analysis was performed (NCR 92-0531) at that time. This root cause
identified nine possible sources of radioactivity to the storm drain pond. The most significant
source was identified as water that was transferred (after sampling) from contaminated turbine
building Sump T-5, to the storm drain system via the nonradioactive turbine. building Sump T-2.
Corrective actions identified in this root cause analysis are in progress and are listed below under
further corrective actions.

5. Between July and November of this year, environmental sampling continued in the Storm Pond
area in an attempt to characterize the nature of the release at the same time the root cause was
being evaluated. On November 4, 1992, direction was issued to stop all flow from Turbine
Buildings Sumps T-1, T-2, and T-3. This action was taken in response to the root cause
investigation and additional REMP sample results. In the future, Sumps T-1, T-2, and T-3 will
only be used after they have been verified radioactively clean and controls are in place to prevent
contamination while in use.

B. Root Cause

A root cause analysis (NCR 92-0531) was performed on events associated with the storm drain pond
during and immediately following the plant refueling outage (May-July 1992). A second root cause
analysis and supporting Management Oversight and Risk Tree (MORT) analysis was performed to
support this LER and Supply System's response to the violations contained in Inspection Report
92-035. The MORT analysis identified four root causes. The first root cause was determined to be
less than adequate knowledge since qualified personnel did not know that the discharge of low level
radiation at less than 80 percent of 10CFR 20, Appendix B, Table II limits to the storm drain pond
was in violation of the plant's licensing agreement. Second, internal communications was less than
adequate in that information known at various levels of plant and corporate organization did not get
communicated to management so definitive action could be taken. Third, standards, directives and
policy were found to be less than adequate since upper level management did not provide the guidance
needed at lower organization levels so action could be taken to prevent further releases. Fourth,
implementation was less than adequate since the methods, criteria, analyses and directives used for
assessing the impact of the low level releases did not prevent the buildup of radioactivity in the pond.
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C. Further Corrective Action

1. An independent consultant has been retained to provide additional staff advise on environmental
radioactivity issues.

2. A memorandum was issued to the Plant Staff by the Plant Manager on November 4, 1992, on the
subject of free release of liquids from the Radiologically Controlled Area (RCA).

3. A continuous sampler has been installed at the concrete outfall that is the entrance to the Storm
drain pond. This sampler collects water every hour providing more specific data on water being
released to the pond.

4. Additional soil core samples in the area of the storm drain pond will be taken and analyzed for
radioactivity to better characterize the material in the pond area. Results from these samples will
be available by May 21, 1993.

5. A fence was constructed around the storm drain pond area to further restrict any access.

6. A walkdown was completed for accessible areas of the inputs to all clean plant floor drains
associated with the storm drain system to confirm that there are no inputs from any contaminated
system. Any inaccessible areas will be inspected during the 1993 refueling outage.

7. A detailed radiological survey was performed of all clean drains and sumps associated with the
Storm Drain System.

8. A review was performed of the in-plant sampling program and process controls to assure it
prevents further radioactive releases to the storm drain pond.

9. A revision will be made of the current policy (Nuclear Operating Standard, NOS-38, Radiation
Protection) with regard to the release of potentially contaminated material. Changes in this policy
will be communicated to the Plant Staff. This will be completed by April 16, 1993.
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Safety Significance

There is no safety significance associated with this event. Preliminary whole body dose calculations have
been performed to estimate the dose an individual would receive from the storm drain sediment using the
methods of Regulatory Guide 1.109. The dose was calculated using the first 2.5 centimeters of soil which
contained 300 picocuries/kilogram of Co-60, 86 picocuries/kilogram of ZN-65 and 83 picocuries/kilogram
of Cs-137. For an eight hour per year exposure, the calculated dose from the soil is 0.012 mrem/year.
Even if it were postulated that an individual could be exposed to the soil .for eight hours per week, the
whole body dose would still be less than one mrem/year.

Similar Events

A Radiological- Environmental Monitoring Program Special Report was submitted to the NRC on
July 30, 1992, when measured 1-131 and tritium concentrations exceeded the ODCM reporting levels. This
special report contains detailed information on conditions associated with the storm drain pond prior to that
date.

EITS Information

Text Reference BITS Reference
System Comnonent

Turbine Building Sumps T-l, T-2, and T-3 NM --

Isolation Valve, FDR-V-18 WI V
Check Valves FDR-V-34 and FDR-V-35 WH V
Sump Discharge Radiation
Monitors (FD-RIS- 1,2,3) WH RIS
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Attachment 1

COBALT-60 AND ZINC-65 TOTAL ACTIVITY AT THE STORM DRAIN
BASE0 ON THZ JULY 1992 CORE SAMPLSS

SAMPLE SAtFPLE SAMPL- SAMPLE SAM.PLE SAMPLE
PARAM ITERS 7-1.1 7-1-1 7-2-1 7-2-1'

Locat io n

Sample Deptlh(',"

S.A. A,"ected(sq ft'

Volume (cubic 1".)

yWet Volumne (cubIc cm)

Oty-, Volume (cbccm)

Welghl (kg)

Co-SOa Activity (pCilk;)

Tcz.Il Co.Eo (mric;coUr~es)

ictaf Zn-65(i~otis

edge pcnd neck

0-1.5

6OCC (50'X'20')

9000

.2.5E+08

1.5 + 08

920.0

81.0

.270.0

23.0

edge pond neck

1.5-3.0

6COo (50X-201

9000

2.5E"+08

'1 .SE+C8

290000.0

100.0

40.0

29.0

12.0

oui~all
0-1.0

10C0(1 C0'X;O)

1COO

2,6E+C7

1.7E+07

3720600.

62.0

2.0

oute~F:

1.0-2.0

2.BE-C07

1.7E+07

24 CC.00.

72.0

75.0

2.3

Nste: Appenrd;x C limits = 10 and 100 microcuries fo1. Co-60 and Zn-65, rEszsectiveiy.

Assumptions

* Sample 7-2-2 (mid-channel) was not included since the results were
very low.

0 The sample depths included were the only ones containing significant
activity.

0 A volume reduction factor of 30 percent was applied to the wet
sediment volumes to obtain dry sediment volumes.

9 A dry sediment density of 1.9 grams per cubic centimeter was
assumed.
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SUmJECT: RESPONSE TO ST-101 SAMTLING REQUREMENT OF LICENSEE EVENT
REPORT NO. 92-042-01

REFERENCE:

This IOM is to inform you that the storm drain core sampling requirements identified by LER
92-042-01 (Item C.2, "Further Corrective Action", page 5 of 7) has been completed.

One hundred twelve (112) samples were taken at depths down to 14 feet at the pond during the
week of April 19, 1993 and then sent to the offsite analytical lab at Teledyne for analysis. The
results of these analyses are attached to this memo along with an explanation of the process
followed to collect the samples.

There were two sample locations having levels of Co-60 greater than State investigation levels
and the State was notified of these results. It should be noted that these results were lower than
previous samples collected at the same locations. -
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ST-101 CORE SAMPLING

The Storm Drain (ST-101) was selected for additional core sampling to better characterize the
material in the pond area as specified by Licensee Event Report 92-042-01. The area had been
fenced off and posted as a result of previous samples taken at the pond.

In January of this year core sampling was attemptSd, but finally abandoned due to adverse
weather conditions and also as a result of rock and dense sands located below the surface that
resulted in refusal.

The Supply System decided to wait until April 1993 to continue the effort to obtain core
samples. April was selected for several reasons. We thought that the weather would be better
for sampling in April. Also, waiting until May could have possibly impacted the Plant outage
and might adversely impact the songbirds that use the pond for nesting.

Burlington Environmental was contracted to perform the sampling. During the period of April
19-23, 1993 twelve borings were drilled at locations :selected which were considered
representative for the pond. Six of the bores were taken at approximately equal distance along
the drainage path to the pond, and six samples were taken around and across the pond.

The boring were to be made to 15 feet or where refusal was encountered with the boring tool.
The sampler was a three inch outside diameter split-barrel driven by a 140-pound hammer
dropped 30 inches. The Standard Penetration Test (SPT) results recorded each six inches.
Where the hammer blow exceeded fifty blows per six inch interval, it was considered refusal
and the SPT was terminated.

All soil borings were sampled in one foot increments down to three feet and thereafter in two
foot increments down to the desired depth or when refusal was encountered. When refusal from
subsurface conditions indicated, Supply System personnel would provide alternate instructions
as required. Additionally, a composite sample was collected from the tailings for each five foot
penetration. This sample was taken after the tailing were brought to the surface by the drilling
tool and treated as the other samples. The core sampling equipment was rinsed to remove
contaminates prior to collection of subsequent samples. Effort to minimize cross contamination
of samples was maximized and the drilling tools were decontaminated prior to moving to the
next boring location.

The samples collected were checked for contamination, bagged and delivered to Teledyne
Isotopes for analysis for activity to be reported in picoCuries per kilogram (dry). Upon
completion of the drilling, Burlington measured the approximate locations of the boring by using
existing features for reference points.

All contractor equipment was checked for contamination prior to being released for departure
from the site.



ST-101 CORE SAMPLE RESULTS

The analysis of the samples (112 in all) provides a good indication of the depth of penetration
by each identified nuclide. This is shown on the attached graphs. It must be noted that the
lettering of the locations was done to maintain the numbering sequence of previous sampling
locations which were lettered from A through G. The actual sequence of samples taken was
from the'pond to the outfall, 'trying to minimized man caused disturbance effects between
locations.

The letter sequence followed in order of sampling sequence is:

D, E, F, G, H, I, C, J, B, K, L, A

This also, is the order the graphs must be read-in order to correctly interpret the data.

For each sample location the sample at a depth of approximately 14 feet is the last normal
sample, and there will be 2-3 samples listed as having increments of 5 feet. These are' the
"composite" sample results taken from the mixture of tailings for each specified location at the
indicated depth.

Following a preliminary review of the data, the results indicate that two areas indicate a slightly
higher level of Co-60 than the balance of the pond. These two areas are at the storm drain
outfall into the drainage ditch (Sample "A"), and a sample taken at the inlet to the major volume
of the pond at the neck (Sample "C"). Sample "A" had 3.05E+03 pCi/kg (dry) Co-60 at the
1'-2' foot level, and Sample "C" had 3.35E+03 pCi/kg (dry) at the 2'-3' foot level. These
were the highest values noted for any isotope other than natural occurring normal background
activities and lower than Co-60 analysis previously taken at these locations. No other isotopes
other than naturally occurring K-40, Ra-226, Th-230 exceeded a Value of L.OE+03 pCi/kg. It
is again noted the values detected are less than the highest levels previously reported in the pond.

Additional analyses will be performed to further quantify the activities in the drainage path and
in the pond with respect to the isotopic concentration by depth.

As part of the ongoing efforts to minimize and measure the effects on the pond, new equipment
is being installed that can measure flow, pH, conductivity, and temperature. This complements
the proportional sampler presently at this location. This solution will help provide more detailed
information regarding the inputs into the pond.
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ST101 CORE SAMPLE RESULTS
STATION 101A

PICOCURIES/KILOGRAM (Dry)

ST101 CORE SAMPLE RESULTS
STATION 101B

PICOCURIES/KILOGRAM (Dry)

3000

2750

2500

2250

2000

t7s0

1600

1260

1000

760

600

280

0

D'-' 1.-,. 2'-3' C R'-' D ' H(' 7'-9)
COGRE DEPTH (Feet)

6-10.8' It' 13' W:1-14.4'

.. OO- 80 --- NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101C

0'2' 2--3' 3'--" It-V' V'-9' 01-11' 11'-1 "

CORE DEPTH (Fast)

=1 co-80 -- NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATIdN I01D

PICOCURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)
250

326

300

275

260

228

200

175

125

100

76

to

26

o0

0

0 - .

0--

0--

0-

•o -•.+$'-.+++FY-12

100

go

10

70

60

40

30

20

10

-0

0'-2- 2'-3' 3'-6' 5'-,' 7"-,. 0'-11" 11V-12'

CORE DEPTH (Feet)

SCo-so -... NOMINAL LLD

0'-2' 2''3' 3'-6' 8'-7' 7'-6'

CORE DEPTH (Feet)

=1 CO-8D --- NOMINAL LLD

91'-It, 111-131



ST101 CORE SAMPLE RESULTS
STATION 101E

PICOCURIES/KILOGRAM (DMy)

ST101 CORE SAMPLE RESULTS
STATION 101F

.. .. ..'....

2--3- 7 -Io' l1'-13'

CORE DEPTH (Feet)

IE2D 0O-80 -NOMINAL LLD

CORE DEPTH (Feet)

CDco-0o -.-- NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101G

ST101 CORE SAMPLE RESULTS
STATIdN 1OlH

PICOCURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)

CORE DEPTH (Feet)

M CO-eO -- NOMINAL LLD

W-2. 2'-3 1.6 ,-,. 7'-7.8- 9.-1r 11.-11.O, 13-13.6'
CORE DEPTH (Feet)

MCO-60 ... NOMINAL LLD



ST101 CORE SAMPLE RESULTS
STATION 1011

ST101 CORE SAMPLE RESULTS
STATION 1OIJ

PICOCURIES/KILOGRAM (Dry)PICOCURIES/KILOGRAM (Dry)
11o
100-

go-

gO -

70 -~

00-

50-

40-

30-

20 -

10 -

,:: -:::n.

I I
- - - I I

2'-4.2' 51- r.01' 0 -11.7 "

CORE DEPTH (Feet)

-0 1W

I I I i i0-2' 2'-3' 3' W-7 7V-0'

CORE DEPTH (Feet)
9-li' il-ia 13-14

c o00-60 ---- NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101K

PIOOOURIES/KILOGRAM (Dry)

-1 CO-aO - - NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101L

PICOCURIES/KILOGRAM (Dry)

CORE 7'-9 '- 10.6' e-e2.4 13"13.6'
CORE DEPTH (Feet]

.- 6. 8"-7* 71-0'

CORE DEPTH (Feet)'

1= CO-6s -- NOM INAL LLD M-- CO-80 -- NOMINAL LLD



ST101 CORE SAMPLE RESULTS
STATION 101A

ST101 CORE SAMPLE RESULTS
STATION 101B

0-1' 1-2' 2"-3' 3-'5 6-7" V"' Q'-l.6' 11V-13' 13'-14.4'

CORE DEPTH (Feet)

EaIS-131 MGC-134 - CS-137 NOMINAL LLD --- 03-134 NOMINAL LLD

0'-2' 2"--' W"-6' 6.-71 7"-g. 91-1f, 11"-t2"

CORE DEPTH (Feet)

r1 CS-137 M CS-134 CS-137 NOMINAL LLD 08-134 NOMINAL LLD

ST101 CORE SAMPLE
STATION 1010

RESULTS ST101 CORE SAMPLE
STATIO•1 I01D

RESULTS

PICOCURIES/KILOGRAM (Dry) PICOCURIES/KtLOGRAM (Dry)

W'-2' 2'-3' 3'-6' 6'-7' V-,' 6'-11" lr-l"

CORE DEPTH (Feet)

=108-137 E08-134 "-- C-137 NOMINAL LLD --- 08-134 NOMINAL LLD

W-2 2"-3* 3X-6' 6.-7" 7'-' -11' 1VW-13'

CORE DEPTH (Feet)

G0 8-1 3 7 0CS-134 -- CS-137 NOMINAL LLD --- GS-134 NOMINAL LLD



ST101 CORE SAMPLE'RESULTS
STATION 101E

ST101 CORE SAMPLE RESULTS
STATION 101F

0--2- 2'-3' 31-51 61-6.5" 7"-10" 111-13'

CORE DEPTH (Feet)

CDCC-13i Mo8-134 -- C5-137 NOMINAL LLD --- CS-134 NOMINAL LLD

ST101 CORE SAMPLE RESULTS

STATION 101G

PICOCURIES/KILOGRAM (Dry)

• 0"-2' 2'-3' 31-61 6.-"- 71-0. '11-1.61

GORE DEPTH (Feet)

rE] CS-13T M 03-134 -" 03-137 NOMINAL LLD -" 03-134 NOMINAL ILo

ST101 CORE SAMIPLE RESULTS

STATION 101H

PICOCURIES/KILOGRAM (Dry)

0'-2" W-4.6' 3W-56 6-71 7?-lB V-I.6

CORE DEPTH (Feet)

CS-137 M 03-134 "--- 0-137 NOMINAL LLD --- G1-t34 NOMINAL LLD

0"-2' 2'-3' l'-6' 6"T.7, -,8 9'-11" 1$-t1,i1 13"13.6'

CORE DEPTH (Feet)

M CS-137 M CS-134 - -C3-137 NOMINAL LLD --- C3-134 NOMINAL LLD



ST101 CORE SAMPLE RESULTS
STATION 1011

PICOCURIES/KILOGRAM (Dry)

ST101 CORE SAMPLE RESULTS
STATION 101J

PICOCURIES/KILOGRAM (Dry)

66-

---------------------------------- ~------------------66-

46 -

40-

0 -

10 -

6

0.-2 * 2'-4.2' 61-7.6' 2 '-11.7'

CORE DEPTH (Feet)

CCS-137 M CS-134 -CS-137 NOMINAL LLD --- CS-134 NOMINAL LLD

0 "-2, 2'-3 3 6. 6a-,. 71-,. 0 "-11 13 13-14

CORE DEPTH (Feet)

ICS-1ta7 M CS-134 -- 'CS-137 NOMINAL LLD "C-134 NOMINAL LLD

ST101 CORE SAyPLE RESULTS

STATION 101L

PICOCURIES/KILOGRAM (Dry)

ST101 CORE SAMPLE RESULTS
STATION 101K

PICOCURIES/KILOGRAM (Dry)

866

66-

80-

46-

40-

36-
30-

26

20

156.2M

-6
0I

0-2' 2-3" '6 63-4 I'-g- "-1.6 1 12.4 13-13.6B

CORE DEPTH (Feet)

E1 O-137 M CS-134 -- 3CS-137 NOMINAL LLD -- "CS-134 NOMINAL LLD

0'-2- 2.-3' 3 "-6- 6'-,' .*-l r- O " 1-14.

CORE DEPTH (Feet)

E=013-37 MC0-134 --- CS-137 NOMINAL LLD --- CS-134 NOMINAL LLD



ST101 CORE SAMPLE RESULTS
STATION 101A

PICOCURIES/KILOGRAM (Dry)

ST101 CORE SAMPLE RESULTS
STATION 101B

PICOCURIES/KILOGRAM (Dry)

0-1i' V-2- 2'-3 X.-a 6'-. 7, -0, 01-io., 11,-13' 13-14.4'
CORE DEPTH (Feet)

E MN-64 -- NOMINAL LLD

D.-2. 2"'3' 3'-6" 6.-7. I.-ol . -Y 11-2

CORE DEPTH (Feet)

ED MN-64 " NOMINAL LLDI

ST101 CORE SAMPLE RESULTS
STATION 10IC

ST101 CORE SAIMPLE RESULTS
STATION 101D

PICOCURIES/KILOGRAM (Dry)
45

40-

3a -

30-

26 -

20-

15-

10-

5-

0
01-2' 2'-3' 3,'6 8'-71 7'-g.

CORE DEPTH (Feet)

-MMN-54 ~-NOMIAL LLD

g'-II1 I1-12' 0"-2' 2':3 3- 6'-' 7'-9"

CORE DEPTH (Feet)

[J--)MN-54 -NOMINAL LLD

1l-'-" 1o3*



ST101 CORE SAMPLE RESULTS
STATION 101E

ST101 CORE SAMPLE RESULTS
STATION 101F

PICOCURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)
If A 456

40-40-

3i64
36+

30-4

30+-
26 -1

26 9 20-f

r7777771

ZF

20

16

10

6

Ir*..:s::...~*;...:..:.:}:r.:~,:::*.~.*..*;.i:I F 7 1 P U I

10-

-6-

-100
2"2 t-3' 3'-6' 6'-B.5" 7'-1O 11"-13'

CORE DEPTH (Feet)

E3M14N-64 --- NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION I01G

PICOGURIES/KILOGRAM (Dry)
46

40 - . .. . . .. .. .... .. ... ...... .. . . . . . . . . . . . . .

36

30

26

20

16

10is-

ID-

0'-2- 2'-3" 3'-6' G"-7'

CORE DEPTH (Feet)

V'-B' 1W-11.6'

] N MN-64 NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATIO l OiH

PiCOCURIES/KILOGRAM (Dry)

0,-2' 2-4." 31-6' 6"-,.

CORE DEPTH (Feet)
7I-,. p'-n e' '-2" "3' 3"6' 6'-?' 7'-7.6' 0-11" I|'- 13'-13.6'

CORE DEPTH (Feet)

[MN-94 ...... NOMINAL LLDI IZIMN-94 -- NO IA LD



ST101 CORE SAMPLE RESULTS
STATION 1011

ST101 CORE SAMPLE
- STATION 101J

RESULTS

PICOCURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)

S2"-4.2" 5"-7F.B al

CORE DEPTH (Feet)

r'3IMn-64 • - NOMtNAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101K

CORE DEPTH (Feet)

ED MN-64 - NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101L

PICOCURIES/KILOGRAM (Dry)
48-

40-

a6 +

30 -f-

26-

20-

16-

10-

6-

-6-

x *ý71

iW1 F71F7
Fw Fm ___

0"-2- 2"-3' 3,-6' 5"-7' 7' "-I0.6 It'-12.4 13-13.'

CORE DEPTH (Feet)

-JMN-64 -- NOMINAL LLD

0.-2. 2'-3 3W-6' 6-7, ,- V- o' .a-14.6'

CORE DEPTH (Feet)

[Z• MW-64 --- HOMINAL LLD
I



ST101 CORE SAMPLE RESULTS
STATION 101A

ST101 CORE SAMPLE
STATION 101B

RESULTS

PICOCURIES/KILOGRAM (Dry)

140 -
170

120

0,le

160
140
130
120
110

-100-

goo

720

80
040 ••5 ::::::;

30
00

-10 -

W-11 V-2' 2'-3' 3- 6 6 " "-w -10.6' 11a-13' 13'-14.4'

CORE DEPTH (Feet)

EJZN-ia --- NOMINAL LLO

ST101 CORE SAMPLE RESULTS
STATION 101C

PICOCURIES/KILOGRAM (Dry)

260

226

176

125

6i0

26

-26

PICOCURIES/KILOGRAM (Dry)

0"-2- 2'--' W'-6' 6"-7", 7*-0* 1" V1- 12'

CORE DEPTH (Feet)

ElI ZN-1S ---.- NOMINAL LLO

ST101 CORE SAMPLE RESULTS

STATION 101D

PICOCURIES/KILOGRAM (Dry)

100 -

g0 -

s0-

70 -

eO-

60 -

40 -

30

20

10-

0

-10

-20

-20

0" -2- 2'--' 3"-6 G 6'-7' 7'-0.
C CORE DEPTH (Feet)

Eli ZN-ss -NOMINAL LLD

01-11" 11'-12' 3I-,' 6"-7' 7'-9'

CORE DEPTH (Feet)

= ZN-66 ...... NOMINAL LLD



ST101 CORE SAMPLE RESULTS
STATION 101E

ST101 CORE SAMPLE
STATION 101F

RESULTS

PICOCURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)

I.-,. 3'W-5- 5,-.8 7"-10' W-13'

CORE DEPTH (Feet)

EJZI+-B6 -- NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101G

W-6' 61-7'

CORE DEPTH (Feet)

E"ZN-BB -.- NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101H

PICOCURIES/KILOGRAM (Dry)
110

100

90

aO -

70 -

s0 -
60 -

40

30 -

20 -

10-
wp p

PICOCURIES/KILOGRAM (Dry)
10

400

0o -

20

8 li....---

-10-

-20 -

0,-21 2'-4.65 3"-'"

CORE DEPTH (Feet)

"- ZN-05 --. .OM INA L LLD

71-8. DI-IILS, 0'-2' 2*-3' 3*-58 6'-?' 7"-7.8" g,-II"

CORE DEPTH (Feet)

M' ZN-e6 -- NOMINAL LLD

r I
11'-11.9' 13°-13.6"



ST101 CORE SAMPLE RESULTS
STATION 1011

ST101 CORE SAMPLE RESULTS
STATiON lo1J

PICOCURIES/KILOGRAM (Dry)
110

70 -

Be -

Go+

40-

30 -

20 -

40- 17
-10 - 1 1

2'-4.2' 6-7.8'

CORE DEPTH (Feet)
0.-i i.1*

I- N-a6 - -NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101K

PICOGURIES/KILOGRAM (Dry)

0'-2 ' 2 "-3' 31-6' 61-7. 71-0 " 9'-I1P 111-13 13W-14,

CORE DEPTH (Feet)

EZI ZN-O8 NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101L

PICOCURIES/KILOGRAM (Dry)

100

90

80 - -

70-

so-

60

40

30

20

0

-10 i

W -2' 2-:3- " G E -'-12.4' 13'-13.DCORE DEPTH (Feet) 0 '-2" 2'-3 3 - ' 6"- 1. 7'- .'

CORE DEPTH (Feet)

r3ZN-65 -- NOMINAL LLD

01-10' l'-14.6'

E3ZN-C6 "-NOMINAL LLD



t

1993 STiol CORE SAMPLE1 RESULTS - PICOCURIFSIKILOGRAM DRY PAOE

STIOIA
DATE D1EPTH ICS.-137 CB-134 CO-60 CO-5R CO-S7 Z-.63 DE-7 K-40 FE-59 MN-54 ZR-O5 ND-95 8U-203 NRU53-106 1-Il DA-140 LA-140 Ce-141 CE-14-4 RA-726 TH-229 EU-1S2
04/22 00-1" .:3.00102 ::,112601 -6:21'.403 B .311.8E0 -f.IJ00 3.RE0 3.7E-01 .01.09E04 --2.5E.01 4.14P01 -3.2E.0i 1.3E808 2.70E00 -7.3E#01 -3.7E401 3.2 JE01 7.200 -2.IE,01 -3.BE.08 -1.12E403 :5.08EO2 8.gE*01
04122 V-2' 14.05E02 1429t -3.03E.03 -1.3E3 -9.3E-01 1.920-02 2.$E.02 1.14H.04 3.1E*01 3.3E.01 1.4.E02 S.28E01 1.E801 -. 6E-00 -I.2E.02 -I.8E*0t -I.4F8.O -I.BEO1 -5.E11.01 106B+3. 9.0 71.02 1.2E-0204/22 2"-3' 1:23E02 3.99.01 7•.67B.02 -4-1.E00 -I,6E.01 7.03E,01 '6.IEO I.&SE04 -S.4AE00 1.4E-01 -I.6E-01 1.78E01 i.0E,00 1.7?E,1 9.8E.00 -3.6E.01 9.38,00 -1.4E100 -60E-O! .331R.03 .7.39,E02 7.-E.1O04122 3'-$' .9.13.0O1 .!4.919-01 .$S.111.2 -1.4E.01 -. 31.00 4.5E-01 3.2E.00 1.31P04, -4.5E.00 -3.1E.00 6.9E,01 2.2E-01 -9.5E-00 -5.9E*-0 -4.4E400 -2.7E-01 -I.31E01 5.4E,00 -L.0E102 9.97E;02:-5.05o+02 2.6E,01041z2 $-V 1.5e.01 2.3.901 :1.0IE4,02 -7.7E-00 -5.9E-00 -4.71-O1 2.0E1101 -1.52?-04 -S.,0E*0 1.2,E00 -5.9E#09 .. 1+EO1 -7.2E,00 6.E.00 '9.8.,00 -4.9E,00 -1.6B.01 -9.61E-02 -6.2E0-01 7.40E102 5,34F102 3.IE.O04122 7--E9 2.800 2.7,.01 4.IE8.00-8.08,01 S.0EC00 -1.OE0 0 0.OEEO0 1 j31.04 -8.9E.00 6.3E.00 2.3f.01 1.60-01 -4.7E-01 Z.4E011 2.0E.01 -4.SE.00 4.OE,01100 I.SE0 -4.1le01 ,9.S6E+02. :.A---'.2 1.6E-0104122 9'-I0.' 3.2E,00 31.E,01 1.7E,01 -I13E,01 -6.1E+00 3.2E801 -t.3E.00 1.59P,04 1.48.08 5.7E800 I.5E1,01 1.90,o0 1.2IE400 $.lE01 -8.2E.00 2.2E-01 -3.0E01 t .3E3100 -1.IE-02 :$SO1i0D2 3.73•.O2 2.1._40101f22 11-13 4.41100 3.31101 3.41100 -7.411.0 -8.8E00 1.3E,00 3.2E*01 13711'04 '.2E.OO 7.E1800 -4.9E801 -2.3E-00 2.E-00 8.3E01l -8.2E1100 4.?E300 3.28.00 A.4E.00 -5.71.0| 'S.9R11402 .536E.02 3.7E401I04122 13'-14.4' -6.9E100 3.9E-.0 4.7E.00 -1.001.I -2.4E100 5.08EO -4.6E800 1.040E014 1.&8E. 6.1E.OO 2.3E801 1.45S.01 -1.6E8Ol 5.38.01 4.7E801 1.2E8OL 2.68.00 11.98,00 -7.4E101 . .03P1.03 J4331.02 I.4E.O204/22 0'S' 9.90401'.4;591101 .i.20E803 -".6E400 -378.007 6.D$0-.01 S.1E.01 1.47P-.04 -0.78.0 2.653801 -9.9E+00 1.8E.01 -7.6E.00 -3.E8.1 3.3E-01 -4.0E.00 -S.8E,00 -6.2E.00 -7.6E,01 :P.930102 5.43P.02 2.8E,010/V22 V-10' 1.67R-01 2.80.01 1.3A51.02 -6.6E-100 -7.01E00 9.SE800 5.2F01 1.34P,04 3.9E.00 139E8.01 .3e.01 1.60.01 -•.1E,00 -3.OE+01 -1.OE.0 3.1E.01 -9.8E.00 -3.7E800 -6.4E-01 7.670-02 4ý.'9E,02 3.IE-DISTIOIB !-o

}ATE DEP-THI C8 -137 CS-134 CO-4o O-58 IG-57 Z-1S-65 0-7 K-40 9E-19 MM-54 ZR-95 N.-951 RU-1013- 1-13 11-8 -. DA-14 0 LA-14o C1-141 CO-1441 RA-226 T1I-229 E10-152
04)21 0'-2' 3.]E.00 3I.E.0 5.30E-018 -3.93B-00 -2.211O. -1.2E-01 .1.35E0 8 I"88-04 7.3E110 1.631108 '4.0.o00 2.3E.,01 -22E2OO -8.SE.05 -2.8010 -:.-1 -•.S.E1*l 2711.00E - E.8O.I8 . -8.13p1.03 $.91.02 5.,8*0104121 2V-3' 9.188.00 3.7F,01 ?.70EOI 31,38.00 -1.2E-00 -3gE1100 2.6E*01 1.698-04 -1.9E800 1.4149B01 -23E1101 8,08.O 2.08.00 6.2E801 -3.7E00 4.4E.00 -1.99.01 -2.98.00 -1.0E+02 1.05B-03 6.448-02 3.38004/21 3-3' 5.9E800 2.7F-01 .2.1G1.OI, -/I7E100 -4.1E.00 -5.4E+00 2.7E-01 .1.242-04 -2.0800 $.&E800 -4.7E800 1.8E801 -3.SE800 4.38•0• -3.31Eoo ?-E-301 -9.2t.00 --2.3E-00 -$,0E1.01 6.499.0' 4J1E,02 3.38E.004121 V'-7" 5.71E100 2.IE-01 7.3E.1100 -2.9E+00 -8.2E1Ol 1 .08E01 5.9E-01 1.2911.Gi -9.6H1100 I.IE-01 I.IE-0! 1.3E,01 -3.0E,00 1.91E01 1.2E-01 -8L?E700 -t.2E.01 3.1E-00 3.JE800 7.21E102 4.490R.02 1.88E.O04121 "7/'-9. 5.2E-01 2.31,0 3.7E800 -. 3110O -. 7 00 -1.O00 .0 1.E10 1.2911.04 -. 91E.00 4.68.00 t.6EO1 .78E.01 -4E100 -8.OE1100 3.5.E-01 -1.7E.01 -2.]EO8 01 -$.3,01 7.15E,02 4.419602 5.40104/21 9"-11' 2.ZE.00 3.9E+101 25E1.0o -4.moO00 -i.iE10I 2.2E-01 L.IE*02 1.641R.04 -3.2E800 6.08E00 -6.611.00 1.5EEO -4.6E-01 -9.BE101 , -I.OF800 7.8E801 4.,04oo -I.tE800 -9.91101 ,1.06H03 :6.078E.Z0 5.2E40004/28 W1-12' 1.78+0 1.98,01 6.9E.00 0.01E110 4.6E400 3.5E301 9.6E.01 3 1.211.04 -7.2E801 5.3E8p. S.2EO1 3.E8.00 -9.3E100 -6.4E-01 1.28.01 4.8E.11 -8.E.03 0.08E00 -I.18.03 6.3E+02 /4.30E0OZ 3.5E80104128 0'-S' 1.41.O1 2.2F-OI, 9.94E,01 -4.2E100 -$.8E,00 4.5E-00" -1.7E01I 1.321,04 0.3E.*0. 0 .EO 2.6 E ..01 -7.011E.0 2 .58!01 -2.E800 -3.1E11I -2.OE.00 1.0.E01 -4.•E.08 9.0IEOZ' 4.6•302' 4.2E.01042l I -10' 6.2E800 1.38E-0 3.99E+1O0 -3.0*100 -7.98E00 1.68.01 7.OE11.0 '1.W68*04 -1.7E-01 6.6E.00 7.0E.01 2.2E801 !.NEE00 -2.ElE0O 6.R8E00 -1.AE101 -1.6E.01 6.2E800 -7.7?E01 8.53Z.02 4.578*02 3.48.0104/21 I30-12" 3.3800 2.28.00 8.38.0 -2.51100 -9.01100 -3.9Eo0 1.08E00 1.30-•14 -1.3E800 2.6E800 5.9E800 9.5E80o -2.6E1100 2.9E°O8 -4.811.00 4.68.00 -1.111,0 -•3.81.O0 .-4.4801 3T.35E102 4.$87*02 4.18.01... STIOIC

DATE DEP1H CS-137 CS-134 CO-60 CO-SR CO-57 Z.4-63 BE-7 K-40 I 1PE-50 MN-34 ZR-95 HR-95 RU1- 13 RU-106 1-131 BA-140 LA--140 CE-141 CE-144 RA-226 TH-223 EU-132
04/21 0'-2' 3.72801 3.2E808 3.23E.02 -1.8E110 -I.06.01 I.8Eo0 2.5E.01 8.211.o4 3.8.00 3.38.01 2.28.00 O-8011.02 8. -18,1.01 -4.8]F00 -I.I3,O -2.3E-1'01 4.0r.00 -7.010 7.638,02 4.45U,02 3.2H-0104123 2-3 .3.248802 11291O.02 J3.3•,E.83 -. 1.E01 -i.IE.01 2.4611.02 1.5E802 • 3.5E1.04 -1.4.E01 2.SE.01 7.3E401 2.78608 -2.21E100 -I.IE80 -3.6E401 9.08.01 -2.6E8.0 2.3E-O0 -5.7?E01 1.638*03 7.152-02 9.4E,0104/21 3'-S' L.ZE801 2.2E01*0 4.811E02 -6.7E100 -$.3E.00 5.4E-01 7.3E801 1.4511,.i -1.2E.00 7.3E8.0 4.7E-01 I.0E.01 -3.1E-01 3.08E01 -2.7E8,0 -1.4E.01 -1,E-01 -i.8E100 -I.01E02 8.4118.0+(2 $.1•2 O 2.4E-0104/21 5"-7' 3.4F.00 .9'E01 2.231.018 -9.28-01 -3.9E800 -1.6E.01 2.2E8OI 1.02F,04 4.9E.00 1.17'-1o0 -5.4E1100 I.IE.01 -9.8E-01 2.98.O3 3.58E00 1.78,01 -I.Io01 3.2E800 -3.3F.01 6.08E.0Z 3."E,02 3.3E,1004/21 7'-9" -2.38-01 3.711,01 8.6E801 -4.48E00 -1.18.0 -6.7E.00 Q.OE-00 1.48E104 -2.2E100 1.302-01 1.6E801 2.E8.01 O.OE1100 -3.3E10 2.3E.00 -i.11E0DI -2.08E01 -7.3E100 -7.9E801 9.21HT02 6.441*02 6.9E10104/21 9'-1 1' ,E501 23.18010 5.66F,02 -4.I8*00 -4.0E00 2.8?E01 -4.311E01 1.3911,04 -9.3E.00 8.18.03 -I.71E+0 O.0E00 -I.41",01 3.9E,1l1 4.4E.01 -2.4E.01 -?l?7 0 " -3.811E.0 -6.6E01 9,10102 2 4.5211.02 3.08.0804/21 1 2°-72 -2.3E800 3.4E-01 I.7E•.. -4.4E-00 -7.0E.00 -6.1E1-08 ,SE201 ,.11104 -8.71 1.59,08 -8.8E*01 3.18,08 .1.,.8O 7.0E.01 4.28.00 -5.S1100 -1.81108 -3.9E,00 -9.08E00 1:11.0 7.$?E102 7.78.08A04/2i1 0-5 3.211*01. 1.48.01 "3.831.02 --4,8-08 -5.0E.00 6.08E08 8.2E,01 '.040110 -2.7E-.00 8.36.O 6.08.0! '.78+02 3.9E.00 -3.0EO0 O0.0E00 -9.01,00 -2.18,01 S2E-00 -4.1.01 •7.738.02 4'4.26002 4.28.01041218 3*-iD' 3.7081 -22801 1.198702 -2.911.00 --4.6E+O0 2,08*08 $.08.00 1.201,04'-4.0.0,0 5.98-08 9.FE.00 8.2E.08 -3.4E00 -I.0EOt 5.6,"00 4.5E100 -7.OE,01 -2.1E-01 I-.60E701 11*0O 44S1180O 4.67E0104/21 lO-12.3. 2.28.01 4,$1+01 ýW I3911 -I!.F.0! -. 0,10O .1BE+08 2_.4S40O 8.47K-04 -7.6.E00 4.4E,00 4.48E01 I3.E-.0 -1.7E8.,0 4.5E.01 I -3.2•.01 -1.3E8O0 0 .88.00 -11.03 -9.78.01 -1.l011'02 7.0711*02 2,78.01

- ..BCLD. - D.anf111 d.8c.ta2l11 tCsuIL



1993 STI01 CORE SAMPLE RESULTS - pFCOCURIES.•ILOORAM DRY PAUE2

.
STIOID
DETVM CSr-134 Pe-59 RU-103' BA-240 CE-144 ,TH-223DATE CS-137 CO-60 CO'-51 CO--571 Z14-65 DE-7 1 K-40 M•-54l ZR-9S1 HB-95 RU-I061 1-131 LA-140 CE-141 RA-226 EU-I$02

9=
04/19 0'-2' ! '_ '-. 9 ~ 6 S * - ~ - ~

-30.E00
04/'19 2
W4119 3

7.6E,00
-2.SE,01

5.60y

7.SE.00

I.SE601

E.01 1,546.0O4 -.2.0E+01 .3.7E 00 -2.E,0 .O.1JSSEoo --43,01 -34EJ 3.6 E+01 .9E.• 4.9E,00
I.3 NEL.6E 3.1E-1 -1 40M+ -1 -41..00

.169E041 -7.3E-00 4.8E.00 I I.E021 .SE01 I 9.1E-01I -3.9E01 -5.1E00 I'1. O-.0E.07 .6E0

1.19E#041 7.SE-0! I 4.06500 I 4.2E-01 I .JE601 I -1.7E.00 1 -72.E.01 I 6.5E,00 I -S.IE.00 I -4.9E,00I -1.3E.O. -5.5E.Il

04119 5-'1 3.2F-00 LIEOli 2.3E-001 -7.?E00
04119 7'-9' 1.4E.00 l.TE.0l I -3.3E-O1 -4.E700 -9.3E-00 4.4E-01 3. I t00 S.4E.00 16.0E-O 5.3E600 I -=.7tEibl I .IEO! I -4.1E-01 ~5.23.E.02 4.576'02 _____

:1.216-03 5.30660204119 9--I1" -I.OE.00 4.IE.01 I -6.4E600 I -4.4E.00 6.$E+0O 2.5E*01 2.0E602 1.55E-04 I 3.BEI01 1.2E.01 I L.7E-01 8.3E-00 I -5.66.00 I -6.2E.01 -1.2E-01 1.6E01 1 -2.9E-00 I -3.5E-01 I -3.SE6.0
*00 -1.7E 01 2.6E01 I3.3E6011 1.25E6041 -2.3E.01 1.9E4001 S..01 I 9.26.00 1.OE601 -4.0E01I -3.$5600 I.SE.oI -6.S6.00 -6.9E600 -3.9E.0I

00[ I.6E0. I 2.0E.01 I.I6E+04 -3.RE.00 S."•IE00 -I.4E,0 1 1.0E011 1.3E-O0 2.46.01 I7.6E-01 I .7E600 -1.7E-00 .3E-ol 1-4.2E-01
.69E.02

c :-O1 -I3E .4 $326602j

STJOIE
DET011 CO-I CO-S8 CO-$7 ZR-95DATE CS--134 7..-65 002-1 6-40 P0-59 IMN-04 94 -91 RU-103 Rtf-|06 1-131 CA-140 LA-140 CE-1411 CH-144 RA-226I T11-229 LIU-137

0420 0'-2' 3.1E.,01 I.IE50! '.;95E-02 -3.0E00 -9.6E.00 3.6E.01 7.IE,05 1.506.0E, 1.16.01 1.552.o1 9.1E.01 2.4E,01
04o20 2"-3" 1.0E.0 2.7E+01 3.25012. -7.2E.00 --7.2E.00 4.86.00 3.2E-01 .1.34Ma.4 6.1E+00 3.4e.00 2.7E601 1.96E.0
0oAFo 3V-3' -3.6E-01 2.16E021 '.998+01. -2.16E00 -3.4E600 1.6E-01 1.9E601 1.14 .I04 4.6E600 4.26.00 -2.4E600 1.160 -

51, 5-6.51 1.2E601 1.3E.01 4t.37L401 -6.3E-00 -7.536o. 7.2E.OI -5.46.00 .606e0.4 -3.16E00 5.56EO0 "9.5,0o 1.9Eo01 -
04/20 7-IS' 7,3E600 2.4E+.01 4.73901 -6.56.00 -4.6E600 -2.E6.00 1.6E-01 1.32E-04 7.3E600 8.3E600 3.15601 1.76E01

04/20 I'-13' 1.4E.01 $.IE01 4.2E601 -2.9E.00 6.3E,00 4.76.00 7.1E60 1.39E.04 -4.3E601 9.3E-01 3.4E601 3.4E.01
04/20 0-5" 7.26.00 7.6E600 1.79E+Ot -1.6E-00 -S.1E.00 1.3R,01 1.7E.01 1.136104 -6.SE.00 2.3E.00 .9SE.01 2.06.00

E.00 -i.I-0 1 5.oE+O --9.0 1.05096.03 6.23e602

-9.16E00 -9.4E-00 -7.;E-01 -.7g91E- 1'6.427P02
-7. 1 E00 2.6E401I 2.6E600 1, 0.OE.00 2.7?E00 4.4 E*O6 -8.76E01
-2.79+00 -2.6E601

-2.6E01

0.OE.00

-3.5E600

1.8E-01I -S.3E.001 -9.1E.00 -2.0E-Ol 6.931!02 1"3.79P-02
04/2D 5'-I0 1.9E-01I 2.1E01I -2.06E00 -3.0E600 2.7E401 1.6E601 1,07E-.0 i -9.4E.00 1.6E.00 3.iE.-O L2E01 I -7.3E-01 4.06E00 3,3E+00I -1.0E.01 $.lE-01 -4.0E-01 I.34E*O021:4.02E602

STIOIF
D00I710 K-40 I PE-59DATE

04W

04X

CS-137

5.489+0t
3.6E.00

4.26E00

CS-I34 CO-60 I CO-581 C0-57 ZN-65 6E-7 ZR-95 N8-951 RU-103 RU-106 1-131 EA-1401 LA-140 CE-1411 CL-1441 RA-226 711-228 EU-152.i. 5 . 6 I
.0 §1.23EI 2.4.E+00

2.6E'0 I .I66.. # 4 .6E+00
2.6E,01! 1.169041 -7.$EOO

6.46.00 7.7E6l1 1.76E01 I O.E0.00 -6.9E-01 -4.6E.00 l.SE600 -1.2E.01 I -2,06.00I -4.4E.01 1IC439,02 4.73E-02 5.2E.00
I.OE. -l.6E401 5.2E600 -I.8E.1

31-5s 2.2.01 I-i:i4s5EsI -5.3E-00 7.2E.0 4.00
234M2 5.-i. 6.76,00 " .E100 I -6.3E+00 -6.2%4001 2.6E-01 I 2L0601 I.0•3t 1 -4.2E-00 4.9E.1o€ 6.05.01 -4.4E601 I5,913E60"2 I3.96EZ021 3,06'0

7.-1. 6.0E-O1

-4.OE.00
$.E.E00 6.306*00 5.9E+00 .6-01 I 1.4E601 1..01 1I..IIE+O6.0.4I 3.3E-01 -8.8E.00 I -l.2E,01 1.E,011 2.7E6.01 -1.5E.01 I L.30E001 -0.2E.00 I 1.SE602 I -7.1E600 -I.5E01 I 2.2E602 ":4.62H402 t.48-01

6.4E-0104W2 7.9E-01 S.EI00 6.0IE.00 -7.6E-00I 4.SE.05 I 2.9E-01 1 1.426B4041 -2.9E*01 I 4.4E-01 I 1.6E.0t I 4.0E600 1 .3E05 1 -3.SE60 I -I.SEE0[ I -2.9E401 I 7.6E-00 7.4E.001 -6.2E605 I 4,9E.02 1.4.629.02

2.SE-00 I.9E00 1 1.0o0E4 4.6E,00 2.E0.00 . 6001 -2.46,00 1.96.01 .SE00 1.3EO0 4.66000 4.06-01 -4.26.01 7,666.02 4.10,02 2.41*01
-9.76.001 L.9.01 11.IS104 1.7E-01 .GE E.00 ..I E0.00 I -7.16-0I -I.3E401 5.0E-01 .0-I.26*01.9.gE1 -1.26.0 6256.02E*OZ 4S.4.4E.01

hOD:- D..otem detet•ble re..ult.



1993 STIOI CORE SAMPLE RESULTS- PICOCUIOIES.IKILOGRA. OR?
PAOE J

1 1 T ~ I T r 1 r- r 3 T _____
'oJ

DEPTHN CO--s BE-.7 1 -40 I E-39DATE CS-1i7
2.9E0.0

-2.0E00

1.7E,01

-7.lIE-O

CS-1341 CO-SO CO-57 7N-6. MN-34 TH-228ZR-9S NB-OS IRU-till RU-106 1-311 BA-140 LA-1401 CP-141I CE-1441 RA-7.6 20J-152
. gB RU-103v

-3.1E i.00, -7.9E0I0 4.3-201 3.MEL00 .I.V/E.04 '-lOE*034.4E+:00 6.2.01 1.42.01 -9.3E-01 -9.SE.OD -5.10E00 I-.se, 1-:8.06EtOZ ;StH~of" 3.&E.01
.00 -7.3E,00 -1.0E.01 4.1E-01 .1.09.041 -S.0E.00 4.5E,00 -1.2EiOl .IE00I 93E-01 01 9.60M00 -6.7E*01 1.6.23E,02.I!.4.97EtO2 -7.3B403041201 Y-5' 5*0I .1.6+.04 1 -1.3E400 5.1E-01 1.3E.02 3.0E.01 4.2E400 4.( 01 !.02 3.0E.01

04120 5'-?' 3.2E.0! -1.BE401 8.1E,00 1.6E-01 1.3E.01 -2.5E-00 -2.3E,01 i.gr.-00
041/20 7i-4I 6.9E.00 9.29.00 9.4E+00 -I.3E-O01f 8.2* 32E*OI 2.62.01 -4.9E-OI -4.01 .02 -2..5E.l 5

:401
al03

al01 4.0E.01
5.5E.01

04120 9 8-I I I.4E,00 -1.2E-01 -I.E.oi

1' 0'--4- 7.400 2A.40*1:5.$•34O -. IE00 -3.9ECOo~ '-9 •.•. •.2 e J 3E :•mo , 60.-3.so.0o [-6.20,0o

04/20 20'-I " 7.6E,00 1.SE,00 :2_95H,01 7 arP-, I -, 7rn 7• -.O fl~l• Lt

-1.90E00
-2.6E*.0

-1.7E.01
-5.7E.00

i'l-SQ

4.E-00 9.OE.00 2.1EO0 .-4.3E-01 9.9E-00 -6.IE-O -3.70E.0
E.01 1.6E-01 -I. OD*O0 - 0.00.,c 1,3E.0O-4.8E.0O -2.IE.Ol .IE01 1 -2.2E.01 6.15E-02 I M3E.0 3.7E.o

7.5E-01 -2.9F.01 1.6E'01 -1.4r'OI 1.2E-02 2.[i'0I -2..01E I -2.2E,00

4.0E,.

E-01 I.E-,01 ILOE0O 3.5E401 12,+001 -11.01*O -, dF.01I -4 I,2. IPi04M lo'-12' 33E-00 16E-00 1295R-01 7SE-01 1 -22EIOD I -9 V
IDE+02 iijiLIE-00 -1 77E,02 LIE-01

,STIOIH
DEPTH BE-7DATE

04/20

04/'20

CS-137

:3.02S.01
4:.7E01
4.9E-00

CS-134
4.001.

3.0E201

2.2E-01

CO-$9 I CO-S7 2N-65 K-40 MIS-5S
PH1-59 MN-54,n*

!-02 1.3E-Ql -4.3E-OD ISE-o! 5.61.01 I 1.301.04 5.E-0 II 7.O.-00
i.OE00.

ZR-95

2,0E'01
3.4E0.0

-S.OE,00

1.2E*01
3.ME,01

ND-95 RU-1oi1 RU-1o6
= PA-1261 TH-2291 EU-152

!

1-1311 10A-I

-6.U-1 fl -1.1;I
.Z l ; tIE It 'S

LA-40I CE-I4! CE-i RA-26 T3t-22a -

3 2.2E*00 1.3E-01 -I.S.00 5.A
-7.EE000

$.3E.00

-1.2E-0! I 1.2E01I.1 -7.6E5O. ;L4 .A03.IOi7.08E-02 1.2E,02.
E*00 i7.66RI02 1"3.01E*02 2.2E.01

04/20 O.0E0000 2.52•M .1.602.011 -7.2E.O0 1.00 1.92, 9I -01.00 -6.0IE.00 1.2E.0I .-OI
7-7 -3.12E, C 4.4E-01 1.3.E021 1.070-04 4 1.4.EOI E.Ot 3.0E, OI -1.2E,01 I -9.2E*03 -4.6E.01

04120 9'-I

04/3o I'-I1.9. 2.020,a09 2.00O11 5.600+.00
-3.9B-00

2.98-Mi

-3.3E-0.

-2.[E.01

1.2E-01 $.4E-01 -6.00E01

1.5E.01 4.3.0|1 i.27I.04

-1.2E.0 -6.E.00 I1.242R04

2-330.01 3.20.O 4.1E-00 1.21I,01 1I.E.01 -2.$0,01
1.30EN 5.3E-0-2O 0.00.0DO 8.4E00 I-3.I6 01 7.3E-01
1.2E011 -4.32.0O -1.6E-01 5.00.00 -i.0E.O0 -7.9E0.0

ft 1.Yi.. 1.0 .*000- , 0rn At -

2.'30E-01 6.0E~qO 4.7E.01
3.9E400

3-5.3.0 -6.1E01 : ?l I E32. ,.4,61E00ZI 2.SE0!
04 6S-12. 2.5E.01 :2.d -2.20.,00 1.2E.01 I 2Ill2.4 I-50.gE0t 601.07 0 -t 00.ml

-2.2E-M SAE-00 I -43E-OL -61.29-01 1 3.11E+041 -39E.OO 1 69MW 1 -1 3E. . -1.4E.00 -3.7E-01 O '7.11E.02 14.36E,021 2.9E.01
STIOIl
DEPTHDATE

04r22

04121

CS-137 CS- 134 CO-60 CO-5sI CO-37 2N-65 BE-7 PR-lB9 MNI-OS ZR-95 RU-JO3 RU-106 1-111 I BA-401I LA-I1O CR-ISP1 CE•-1U,
3.30,00 -8.•5,00 1 . 0E. ,E "7. O4 -. 9 OO 2,52-00

0- 332
, CR-141 CE-144,

1.00 1.4S00 0 -1.7E01I -1.3E-01
-3.2E.00 I -8.I-00 I 6&7E.00 3.1E.01 1-t.236,041 I.2E*01 1 6.5R.00

2•.32.O j-7.9P010
3.02-.00 -7.3E+01

9.2
70.5

E.02

.-to-l.SE201 1.0.-00 -S.IE.00
I

0,/231 0'-J' 3.06H+01 2.7E-01 .3

04/211 5'-10-2 8..EO02 2.3E4011+7
04/71 1 1'-12' 1 -. 2E4001 2.9E-01t

E I00 -1.2E.00 0.2•00 1.57E.0.4 -4.2E-01 9.9E.00 -5.-44.00 .,90,0 -

O0 -5.1t.00 3520 I 1.OE.04 4.SE.00 2.02.00 3.4E200 -I.4E,2 7i.E -I.O,!2%
:.4Do OIA 401 002 -1.3E.01 7.3 *O13 4 - •00

00 2001 -175010 1.,2E-00~ 12.E.
00.3E-00 20 2.SEOL 1.23E1 5.9E.-O1 6.9E.300- .SE*(0 2.3E-01 -5.23t 0 -3.6:E O.0 _2.2E-00 5.2E-01 If.15P-04 -1,2E-OI 9.3&P-00 1.7E,00 lA ,O I-,4E 01 1E+( 1.4E,01

5.01 -1.4E401I 3.7E.00 -I.I.01 1:L.OSE-031:4.71PB02I -2.6E-00
-00-.30 1 -3.72.0[ -'4.5O.901 +0 4.4192.0 2.9.,01

EOt -.7.o01 4.3.*001- 4.5E-01 -7.942.02 "4.7941F2 $.5.01

E:.01 -I.IE*1 1.3E-0 I "-4.5E,011 7.E-j2 '4.66E#02 1 .3E01



1993 STiOl CORE SAMPLE RESULTS - PICOCURESI3CILOGRAM DRY PAGE4

37T10l1 I
DATE DEPTH CS-137ll CS-l CO-60 CO-SI CO-$ 7N2-65 DE-7 K-40 PE-59 MIN-54 Z.R-g9 143-95 RU-103 RU-*06 1-131 BA-140 LA-140 CH-14t CE-144 RA-226 T11-222 EU-152 U-235 U-239

04121 0'-2- 1.9E,01 3.00E.03-921401 -3.IE.00 -9.2E-00 2.4E-01 2.2E-01 .. 29.E.04 1.7E.01 6.SE-00 2.9E-01 ,3*0OI -9.50.0 -3.I0.1 -2.77.00 3.2E-00 -5.6E-00 9 7.17 00 -994E+00 ;9.2EI02 4.64S-02 4.8E.01

04121 2'-3' 4.25.00 3.0E-01 3V97Eo0l: -1.0E30 -6.7E-00 3.BE-01 7.4E00 .1.67004 -3.2E400 6.6E02 O 2.4E010 2.00.0£ -5.6F009 1.2E.01 10E 1.00*E01 -3.6E00 3.6t-03 -5.1&0. i9 533102 6:71Em2 5.'./E0O
04-2£ 3 3- .06E+00 2.9E001 1;30B-01 -7.1 E0O -3.7E+00 -0.30 3 SJE.01 £1.20H-04' SEll 5.E-0*0 330.E01 1.5E-0 1.2E-01 6.3E0.0 -1.4l0 -5.09,O+ 0 .00 0.0.0 -6200 6•-200 7.20E0.2 X4+453002 S.6E.00

0412£ 5-7' 3.6E.00 3.2E001 3.0.M/0+ -2.4E.00 -7.4E+00 -6.£E.00 $.9100 .131P+004 -. 1E 0! 2.34E.00 -9,.E,00 6.E-00 4.0E-01 -1.$E,01 4.3E.00 3.0E-0 3 -.. 10.99 37000 4O 18,04N0M 4.9aE0.2 4.2E.01 6J4-E ,01 •£030I.0

04/21 I.-9" -3.SE000 2.5E.01 -1.300 3.3E00 -3.3E.00 -1.2E,00 6.6E-00 -3.200E04 -4.0E099 9.04E000 £.OE,CO 9.E*00 -2.5E.00 -I.IE-01 -5.0t000 -5.03E,00 -3I.E.01 4.4E-00 ~.GE 01 7,65E.02 4.5M7M.2 2.1E001
04121 -1.4E0019 2.4.0 I -Z.031001 -S.5.30.99 -2.SE0.91 B.BE0*91 -3.10.01 1 1.260404 -2.3E.99 I 1.14E401-1 -2.3E0.0 1 5.7B0019 S.SE.001 -5.7E0091 4.4P0091 9.2E-00 I -1.7E-01 I 5.2E0091 -3.4E0.01 I 230.I*5.0131.02 3.5E001
041H1 itV-t3' -2.3E.00 I 2.SE.01 I 1.SZ0.99I -2.3E0.9 I -3.00.001I -7.9E009 2.9E010 1 1.19E-041 I .30.3E.0.330I0 -1.2E-01 I 6.OE00 I0 2.SE0.99 I SAE001I -3.4E.00 I -IS.30.9I -1.90,D I 6.1E009 4.23E01 16.48U,00 1 4.5931.00 3.2t

04021 13"-14" 5.6E+00 I.5E*01 I -2.3E-00 I310.01I -I.1E0 1 1.1E0.0 2.00. 1"520*M04 -2.0-010 7.6E-00 I3.IE302 1 2.7E-011 -3.10E.99 I.OE00.1 2.80001 -2.1E-01 I -2.3E.01 I .9Mo0
7.8E.00 2.6E-01 "1.6 -. 2E,00 I -2.5F-00 -6.2E-00I 2.6E00I I:920.E04I -2.5E300] 6.0E

-2.5E00 I 2.4E-01 7,8E400 -2.2E#00 I -4.8E,00 -2.6E400 3.2E401 I 1.1E.04 -I.E5000 T.E,
00-.7Ei-01~ -7.6r-.00 1 .7319-03 -3.60.00 1 -1.1
-0 .E0 9.6E.0*9 13.3E.03 -5.7E00991 3.5

E.
0.+

E-

srioiK
,ATV I DIP"l CO-90 

1
CO3-39 M3-54 7R-9$ CR-IM I RA-22f. 113-32 I 011-152C.-137 CO-S7 7"4-65 31=403 PR-S9 Mn4-95 I RU-103 RII-106 1=131 BA-140 I.A-140 I CP-141

04/22 0 '-2' 3.30B3 1 4.3E001 1.128,02 -9.6E-00 -5.70E00 -7.6E000 3.70.01 1,4901.04 -1.4E0.0 6.3E-0. 9.0+C0. 9.7E.00 -7.IE0. 2.2E.01 -2.2E-01 -1.SE00 -3.OE-00 2.IE0*. -7.2E*01 9.013.02 6.COMM.02 4.3E40£
0422 2'-3- 1"4E01 3.00.03 63LE-01 -1.0E.01 -43E+00 -9.6E.00 -4.1E.03 .1L34E404 -I.00E.0 5.4E-00 1.6E.01 1.9901 -6.4E000 -4.3E010 4.40E01 2.4E001 -2.5E001 7.3E00 -2.1E0.1 1.02P403 631E.02 3.2E.00

04/l22 V"-5' 2.3E00 3.60E01 13E*01 -1.4E-01 -i.7E010 -. 0E02 .2E-00 .4.2331,04 -3.10E.0I 2.3E2.03 1.BE*00 36E01 , 9.0E.00 -9.6E0.0 9.3.900 3.4E001 -5.2E.-0 4.40E00 -2.5E002 2.0803;.•03 :5092+03 1 .90-02
04022 V-7' I.1E000 2.1E001 3.E--01 -2.11400 -0.3E+00 3.6E-01 3.7E0*0 1.21H.04 -6.0E.00 3.9E-00 2.7E-01 7.10E-99 1.50E. -3.SE0O0 2.3E000 7.1E'009 -S.&E-09 5.OE0.0 -5.6E001 .6.83E-02 •4.1•WR-02 3.3E0.0

04122 7 T-9' -1.4E-00 1.3-010 0.00E.9 -9.4t-01 -4.0E.00 -2.2E-01 -4.$*-00 1 3.143+04 2.310.0 5.4E000 -3.6E-01 2.5E+00 -3.9E-01 -3.5C-01 7.7E-.9 4.3E.00 1.3E000 I.0E*0. -3.SE-01 6.727.2 4.0331.O2 2.6E-00*0

0/22 91-10.5 1.30.00 2.6M0.0 6.3E400 -3.3E-01 -5.6E000 -3.4.E-0 2.9E001 1.49E+04 -6.3E3001 -4.3E-01 7.3E0.3 1.4.E01 5.6E-00 -1.70E01 6.6E000 -6.00E-0 -I.2E*01 O.00O.0 -$.2E.01 :9.02Vo2 6,03E•02 4.9E-01

&-122 IU-12.4' -5.3E.00 3.9E401 7.OE-00 1.323.,01 -1.7E401 2,2R010 -1.1E0o 1.52801.4 4.0E09 4.1 0 .00 6.30-03 2.20. -3.00.9 -7.$E-01 6.40. 0.00 -3.00.01 9.3E.00 -5.7E013 1.19B0.03 :6.720.02 5.00.o0
04122 13'-13.9' 4.6E-00 2.40.01 5.9E,00 -3.E0.00 4.0E09 5.50E.90 1.6E'01 9.7331+03 -2.60031 -2.231.91 -3.7 O1.0 i3l.0 3 -2.0 -0.99 -I.3009 -1.3E.01 -2.201 -9.2E300 I.IE001 O 3.44E3.2 3.727•1• 0.OE00

.4/22 0'-3" 2.36E+O| 2.-0.73 E6.04E 02J -,03 -3-5-0- 9 -2.5E0.03.3-00 3.31.04 -7.20.00 4.13.00 -3.00.03 4.70.00 3.30. -4.409 1.00 -6.7E-0 -2'.0EOI -0.6E-00 -08.4E.01 .8,76E.02 4.6931.02 3.3E001
04/22 5-10 2.02H+O0 2.731401 4.9331.01 -6.00. -2.5E+00 -5.1E-01L 3.30E01 1.33E304 3.00.99 3,36E*01 -. 3.99 1.1100 3.90E.00 -1.6E000 -3.0E.01 3.1E-00 -2.0E.01 1.2E0O0 -4.01 .03 8.06E.02 .4.45E02 3.00E01
04/22 •0'-13' 5.591.01 .0E00m 6.46E-01 -5.6P,00. " -6.600 -4.6E-01 -1.9a0. l.3731.441 -1.00,0 .0 3.00I9 -4.2E.01 .99E-o021 5.10,0211 30.E01

STIOIL

)ATE DEFPTI CS-337 CS-134 CO-60 CO-S5 CO-s7 ZK-65 BE-7 K-40 FE-59 .i4-54 ZR-9 NB4-95 RU-103 RU-106 3-131 DA-140 LA-140 C3--. 141 C144 ,RA-226 T7I-2238 0U-I32

04122 0'-2" 2.17E101 1.40.01 :1.13E.02 -3.6E900 -8.9E300 L.IE001 -4.3E.00 1.45E3.4 3.OE01 7.2E000- .OE.02 2.30.01 -?.0E.00 2.3E-01 -9.6E*00 -2.00E*0 -0.6E,00 -1.2E-00 -s.00.03 0.65E31.2 .SA.k02 6.2F.01

04122 2'-3' 3.35E+01 3.70E01 6.91E-002 -. IE000I -4.3E000 .37E1-01 5.3E-00 1.77•.04 -7.2E3-0 1.3931O0 -3.0 1.2E001 -2.0E.00 -2.2E1.0O -2.13+00 4.M00.0 -1.3E-01 2.00-03 -7.0E+o1 "3.141.03 ?.L7e1.O2 4.00.01

04122 3"-5 3.6E-01 2.0.-01 3-.C7E*01_ -5.00*00 -6.2F0.9 -4.7E-01 6.4B400 1.4A3.04 -4.$E00i 7.30E31. -2.3E.00 9.2E+00 -2.2E-00 -2.OE*01 -4.8a-01 -2.06.o0 -1.30-01 1.4E,00 -3.31.01 :9.61+0.12 s5.4843 2 2.7E,0!

04122 V-7' -2.73.00 3.3E010 9.2E,00 -1.90!00 -7.0E300 -9.2E.00 3.31E*9 3.63O1.4 -2.4E.00 7.2E.00 1.7E,01 I3.E.01 6.OE-00 -2.2E-0. -6.2E-01 5.30.OO -I.I001 -1.71.00 -9.0E+O0 .9.46E020 ,SA19002 4.9i.03

W4/22 7T-g -4,4E1-01 2.40.01 --. 2e-0O -5,9E.00 -4.0E.00 8.7E-01 -7.8E#00 1.37E.04 -3.9E-0. 0.303.-00 -45.4E-01 0.0-01 -2..0 .- 4.40.9 -27-7009 -9.33100 -. 820.00 -3.45.02 4.83I0E,02 .4.630102 3.2E+01
04•22 9-10 -. 0.99 3.2-W,01 2.30.00 -3.20I-0 -7.3E-00 -3.0OE100 2.E001 1.73312E.04 -".31E.0 1.40E,1 . -2.4E01 I.OE0.0 -5.9E-02 -3.6E-01 -1.6E000 -2.4E0.1 -1.7E-01 -4.0E00. -7.5P,01 . .043.03 6.012310.2 3.26.03
04/22 |1-14.3' -2.7E-0-0 6.5E001 2.7E-01 -9.2B-0. -1.3E.01 3.76+00 -6.531-01 1.9281.04 -3.60.00 1.090E01 2.E,03l 2.98.01 -4.0-0.0 -1.3E010 2.1"0-1 1.70E01 -I.30.01 3.6E,00 -9.OB000 L26B*03 .7.34E!02I 3.11.01
04122 0.-5s 2.040*01 2.3E0.0 0.56E.01 -2.70+00 -3.13E-00 3.70.00 3.2.E-01 1.253E,04 1.3.00 - . IE000 4.20E01 3.70.0I 2.309 2.000 -7.031E9 0.6E103 -4.931.0 2.50.00 -6.031.03 6.310.02 4.4131.2 5.300

04-22 '-10:" 7.me9o01 2.5-0El - 3I l3t01I -2.01--Oi -4.5E-00 l.9E.0I -5.70.00 1.29E-0A4 -3.6E-00 I3.E021 -6.70E00 9.9E0.9 2.OE009 -3.00*01 ;-1.50.1 3.40.0l -0.90-03 4.2+0. --4.93103 6.T33102 4.24E.02 41.00.0
04122 10'-4 1.431-01 0.9E+00 9.2.900 -2.5E-00 -4.3E-00 3.3E,01 -. 9E-01 1.1.0 6,0O4 2.3E,99 3.30.O0 6.40.01 2.01.03 -2.310 -1.30.03 4.30.00 --40E,00 -6.40.01 3.2.00 -3.I -1.03 7.t3h1o0 4.4231*02 4.6E-01

FBOLD: Denot"s d.3v.3able ,coo33



J~WASHINGTON PUBLIC POWERSUPPLY SYSTEM

INTEROFFICE MEMORANDUM

DATE: April 24, 1992

TO: A.I. Dav% Pr. Health Physicist (927K)

FROM: J.E. McDonald, Env. Scientist I, REMP (1025)

SUBJECT: RESULTS FOR ST101 THROUGH MARCH 4, 1992

The attached tables and graphs show the results of gamma spectrometry analysis on ST101
sediment for the period 1987-92 and also for October 1991 to March 1992. Another table shows
the results of gamma spectrometry and gross beta analyses on water samples taken at STIOl.

Please note that the latest result for Co-60 in sediment is approximately five times higher than
in the sample taken two weeks earlier. This sample is also approximately three times higher
than the mean of all samples taken the last six months. The results for Cs-134 and Cs-137 for
the latest sample show smaller increases of approximately 1.5 to 1.7 times that of the mean of
samples taken the last six months.

We would appreciate an investigation of the possible causes of the increases measured in the
March 4, sample. Please send the results of this investigation to me at M/D 1025 as soon as
possible.

JEM/pg
Attachments

Distribution:

IC Bell (1025)
CJ Card (1025)
JP Chasse (280)
PJ MacBeth (927K)
CR Madden (PE21)
RF Haight (PE12)
DIC 504.6.2.1
JEM/lb



1991-92S=TT01 RESULTS - PICOCURIES/KtLOGRAM (NOTE, Analysis by Teledyne began 01123192)

DATE :8-137 C3-134 C0-G0 CO-58 00-67 ZN-S BE-7. K-40 FE-59 M,-54 ZR-95 NB-95 RU 103 HU-1 6 .o-.1311 A 140 LA-140 CE-141 CE-14- RA228 I TH-228 EU12 IEU164

.8.2E+01 &E....... ZE+01 2.OE-,02:• : 7.'2.01 12:01
7.. .. . 7E 0 Z.E 1" *.'"" •*.-" "*•:" .... " ......

10118 8.3E4-01 5.12.01 1.1 E+02 4.9E400 G~E0 .E0

110t31 0.52.01 5.2E+e01 1.8Ei02 ý.`-.. 0.02,00
11121 4.82+01 3.9E2.01 .2E+02 4-OE . t 4.02 401 420 .4

12112 0.3E.01 4.2E.01 9.0E,01 3120 82E+00 -...

12)31 8.72.01 4.3E+01 .7.7E*01 .- ;S.\ .E+Dl 4.4* .

01123(SI6) 7.8E-.01 S82+0t I.DE402 S .SE..0I 1.3E.01
01123(VEL) 1.152+02 _4.9E.01 11.03E+02 -2.8E+00 2.515.00 8.5E+01I 1.3E-.0t 1 022+04 .012.01 1.9E+01 I.4E.01 7.22.00 -1.72+00 -402+#01 -3.S2.01 -11313+011 -4 82+00 -4.4 7200 9 0.0E41 5 52+02 3.95E+02 4.91101.

02105 9.95E+01 5.37E+01 8.222,+01 -~9.2+0 -. 24,0 5.61E+01 2.8E+02 9.202.03 -1.0E.00 5.5E.00 9.6E401 232,01+ -2.5E+00 -8.t2.01 1.92.01 1 I.E+01 -2.3200 6.22+00 -542.00 7.68E.02 5.110F402 0.6E+00
021,19 8.3F+01' 1.512+0 1.04E,02 :i4~o .E0 90141 2.S02 8.5aE+-03 -1.3E+01 1 52+01 9.2E401 2.7E+01 8.9E-01 -2.92+01 -4.2E01 566.00 -3.02+00 0.0E+00 -2.72.01I 1.03E403 13832+02

03104 1.432+02 709E+01 S. 11 E+02 3.E0 9..2 +01 0t 2.3E+02 8.76E+03. 1.2E+01 9.6E+00 J5.511+01 36SE,01 -4.8E+00 492.B01 082.B400 I-$,1201 -4.IE401 F4.72+00-2+1 220 40*2.o.

1992 ST101 GROSS BETA AND GAMMA IN WATER RESULTS - PIOCIURIESILIT2R

DATE 61 1-41 CB-437 I C-134 I00-aO I C-58 ICO-57T ZN-OS BE?154P-59 IMU-54 IZR--95 ND-+95 IRU-103 I U-lO0S 1-1311 BA-140 ILA-140 I C-141 I 2F-144 I A-226 I-2

1iJI? 0 19 2.82+00O I 1.3r=+DD I-13.32-01 [-6.2E-01 1-4.7F-01 I 2.012400 I 8.62+ý00 1-i.12+01 k.9-+().00 2.12+00 I 2.62,00? 3. IE400 I1.4E400 1-4,12-01 1-6.9E+O0 I 2-7E-01 I 4.2E+00 W-.E-01 1-3.1E-01 1-7.3E+00 1-1.92.00 I 3.52=+00

03Io04 I 1.OE+00 I 2.3E400 [-243&00 I ,.8E+00 I .12-o01 1.1121+00 1 .0E200 i 2E+O 1-I.3+b 1-1.812+00 I-9.9F-02 I 3.4E+00 I 2.4E-01 1-3.Eo-01 F-5.8E+00 V-7.1E-01 1 7.02-01 I 3.6E-01 [-3.56+00 1-9.4F-01 I 2.4E+ot 1-1.0o,0,1



A_

1991-92 ST101 RESULTS
ACTIVATION PRODUCTS

1992 CO-60 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/KILOG RAM
600 -

650

600-

450

400

360

300

260

200
160

150
60

0-

-60

-100

10/01

12

11

10

0-

8-

7-

6-

6-

4-

PICOCURIES/LITER

Nominal Lower Limit oT Detection

I I I ! ! ! ! ! ! I ,

34
24

0

-1-

-2
0210131

10/18
12/12 01/23(8/S1 02/06

11121 12/31 01123(TEL)

COLLECTION DATE

-00-60 4- co-se

03/04 2/19
03/0402/la

COLLECTION DATE

M co-60

1991-92 ST101 RESULTS
FISSION PRODUCTS

1992 CS-137 AND -134 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIIES/LITERPICOCURIES\KILOGRAM
1oo
160

140

130

120

110

100-go

0o
70

80

60

40

30
2o

10
0

101
I I I I 1 I I I I

12
11

10

7

6

6

4

3

2
1

0

-1
-2

-3

Nominal Lower Limit of ODeection

01
10118

10/31 12/12 01123(3/81 02/06
11121 12/31 O/23(TEL)

COLLECTION DATE

Sc-137 -4- cs-134

03/04 02/19
0310402/19

COLLECTION DATE

gCS-137 ED Ca-134



1991-92 ST101 RESULTS
ACTIVATION PRODUCTS

PICOCURIES/KILOGRAM
120

110

100

go

80

70
60

50

40-

30j
20

10

ot

10/01 10/31
10/18 11/21

12/12 01/23(S/, s)
01/23(TEL)

02/05 03/04
12/31

COLLECTION DATE
02/19

ZN-66

1992 ZN-65 IN WATER RESULTS
ST101 DRAINAGE LAGOON

P ICOCURIES/LITER
22

20

18

16

14

12

10

8

8

4

2

0

02/19
03/04

COLLECTION DATE

ZN-66



1992 GROSS BETA IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON

PICOCURIES/LITER
5.0

4.5-

4.0

3.5-

3.0 -

2.5 -

2.0 -

1.5-

1.0 -

0.5-

NominalLower Limit of Detection

U°•J I II I I ~ I I I I- - I I I I I I I I I I I I I I I I

02/19
03/04

SAMPLE DATE

MGR-B



1927-92 Sn 01 SEDII6ENT lEULTS - PICOCIJREMMlGOGRAM

DA-M CS-T3-7 -CS-134 CO-60 CO-59 ZN4-65 I-13k
01109/87 3.80E+01 4.50E+00 7.80E+01 7.90E.00 8.40.E-02 _

01/27/87 4.8E40.1 4.35E+02 3.93E+01 I I.04E-03 _

02/OM127 3.57"/01L 2.08E+02 9.100+00 1.09E+03
02/19M87 4.700+1o 1.37E•02 ".78E-,00 9.22*02
03120/97 3.63E.01 3,44E+01 5.07P-02
0402/87 4.32E.,0 6.93E401 6.89E.02
04/21/27 3.15E+01 5.33E-01 I.5'E+01 6.66E+02
05101/87 4.93E+01 4.90E+00 7.5SE+01 1.29&+01 8.76E+02
05Y21187 4.99E+01 6.16E+01 1.62E+01 7.81E+02

129)37 4.700oE4+0 1 .2 6.II+o01 7.62E.+o 6.97E-02
06111/97 4.39E+01 7.75E+00 7.17F0.1 1.41E+01 ,.IO0+02 _

06/"2887 4.66E+01 8.90E.00 1.00•+02 2.07E-0,I 8.87E402
07110/87 4.09E.01 1.09E002 2.03E+01 3.000.*03

07/13/87 4.80*E-1 I.270*M- 1.10E+02 1.86E+01 j 9.75•+02
07r23=37 S.35E+01 1.48E+01 4.660+02 9.36E401 1.78E+03
081|0/$7 4.21E+01 1.070*02 2.0IE.+O 9.42E002 :
09/20,'7 4.69E+01 1.25•+02 3.350+01 9.14*402
09103/7 3.83E+01 9.79E+00 L. 1E+02 2.03E+011 9.52E-02
10109/37 -4.44E+01 1.07E+02 1.210E+'O 6.94E-02
10/28)87 1.50E+02 5,42E*01 6.64E+02 3.49E0+01 ( 1.81E+03
11112/87 4.342+01 1.0860*2 1.03E+01 7.29F-02
11124)27 4.89E+01 2.35E+0! 1.07E+02 1.46E+01 6.220*02 2F,02
12/101/7 5.290+01 2..2E+01 1.81F+021 3.28E401 6.85E+02 6,06E-00
01/07/88 5.62E+01 2.54E+01 1.66E402 9.49E+00 6.46E0+2
01/21)88 5.49E+01 2.39E+01 1.09E+02 1.04E+01 5.43E+02 _

02/12,88 7.29E0t+l 2.712+01 1.84E+02 6.36E+00 7.57E402 _

03/23/8 3.650+01 1.78E+01 1.080*02 3.60E0+02
04)18/88 4.87E+01 2.16E+01 3.200*02 5.62E*02 1.790E01
05111188 5.67F+01 2.76E*01 1.36E+02 4.27E+02 2.86E+01
06909/88 3.75E+01 2.94E+01 1.64E+02 3.73E+02 1.54E+01
06/28188 6.88E+01 3.14E+01 1.63E+02 3.93E,02
07/06/88 6.94E+01 4.83E+01 1.57.+02 3.93E+02
07/21/88 6.•5r0*01 3.37"+01 1.06E.02 3.150+02 1
08104/88 7.78S+01 4.65E+01 3.31E002 4.77E+02 I
08/191/8 6.64E.01 4.38E+01 18,70+02 3.55.E*02
09/01199 9-.4E*01 4.9E0+01 1.19E+03 !.01+E03
09119188 8.76E+01 3.71E-01 9.74E+02 7.92E+02 i
10/10122 6.SBE+01 4.25.+01 1.910*02 6.23E+00 3.1+E.02
10/25)88 6.02E+01 2.75E+01 9.39E+01 2.33P--02
11117/i8 2.77E+01 3.861+01 5.55R+01
11/29/88 3.06E+01 2.41E+01 5.39E+01 4.15E+01
12/091)8 4.920+01 4.60E+01 1.02E+02 1.486+02 :
12/22J28 4.54E+01 3.70E+01 2.05E+02 1.500+02 _

01/17/89 5.76E+01 .4.53E+01 8,444+01 4.8959;W 1.74F+02
01/31/89 3.030+01 3.26E+01 5.41R+.0 9.48E+01
02/17/89 7.16E+01 6.40E+01 2.822+02 2.69E+02

02r2"/89 2.68E+01 6.355+01 2.400+02 1.97.*02
03/23/29 5.02E+01 4.94E+01 1.1. IE+02 1.43E+02
04114M89 4.952+01 6.60E+01 3.73E+01 2.(0E+01
04/28/89 8.001+01 7.040•.+O 1.46E-02 1.04E+02
05/12/89 2.99P+01 4.08E+01 2.34E+01 4.722E001
05/31/89 5.49E+01 4.09E+01 8.23E+01 1.00E+02
06/!5119 6.53E+01 3.5F2+01 1.07F+02 1.19E+02

07/05189 6.36E+01 3.91E+01 1.72F+02 6.74E+02
0/228/9 1. 14E*02 1.27E002 5.000+02 1.29E+01 .00E+03

09113/89 5.83E+01 6.28E+01 3.33E+02 1.04E+01 6.33E-+2
091268/9 1.09E.02 7.22E+01 2.46E+02 6.94E.02
10113/19 6.200+03 5.73E+01 3.03E+02 5.02+028E1
10130/89 7.670+'0 5.84+E01 2.48E+02 4.68E+00 5.44E+02 7.61E0*0
11121/29 6.380+01 4.19E*+0 1. 22+02 3.25M+02
12/07/89 9.31E+01 6.63E+01 3.90E+02 5.S1E+02
12/20&89 9.95E+01 6.62E-0* 3.500E02 6.00E+02 6.67F-+00
01)08)90 8.700+03 6.3 IE+01 2.760+02 4.18E+02. _

02JO0190 8.37E-01 6.170E01 2.99E+02 4.25E+02 4.50E+00
03r23/90

06/07/90 1.08E0+02 6.43E+01 3.36E+02 1.92F+02
06/29/90 1.12E+02 7,44E001 2.46E+02 1.420+02
07113)90 9.230*01 5.R88+01 1.78.0E3 2.3E4702

07119/90 1.49E+02 9.41E+01 4.06E+02 2.23E-02
08)08/90 1.07E+02 6.87E+01 2.42E+02 1.70E+02
02)31/90 1.040402 4.508+01 1.97E+02 6.700+01
09105/90 7.89E401 4.98E+01 1.24E+02 140IE*02
10(05/90 1.47E002 9.67E+01 2.06E+02 .49E+02

10)30/90 1.53E+02 9.24E+01 2.60E+02 1.120+02
11/08/90 1.79E+02 1.13E402 .75*E+02 1.13E402
11/28/90 1.56E+02 9.66E+01 7.55•+02 2.57E+02
122/ 1.55E+02 9.13E+01 2.68E+02 1.006+42
01/1W/91 1.450+02 7.9740+1 2.63E002 1.02E002
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1987-92 "TI 01 SEDIMENT RESULTS - PICOCURIMS/KLOGRAM

DATE CS-137 CS-134 CO-160 CO-59 ZN-65 J1-131
02/15191 1.45E-02 8.21E.01 3;62E.02 1.11SE-02
03115191 1.51E-02 9.0511-01 1.SE-02 7.09E*01 j8.96E.00
03ri9/92 1.682*02 8.64E401 2.37S402 ____ 8.14Eý01 I___
0417/91 1.58E+02 9.90E+01 1.80E+02 7.=2E.0

05115191 1.66E+02 1.04E*02 1.29F-+02 -1.70E+02 ___

06/19191 1 .44E+02 I .04E*-02 9.4811+02 1 .47E+02

06=~91 LS7?E.01 3.93E-01 1.63E-,02 6.OOE.OO 7.30E+01

07111191. 5.594*01 4.67E.OI I.19E.02 5.87E+01
07W2/91 6.6813401 4.65E+01 1.13E1.02 6.14E-*01

08/2091 7.50E401 4.9M-*01 1453E-02 ____ 4.49E+01 ___

06/30/9 1-B03E0 4.9E0 1.17E2*2 4.05E+01

.. D/P ......... .*8 1-0 ~,. , ,v74:01

~~6~~28E*01:.~o. 7:4E08 -4Ef*~ ;~140

~~~* q;U ~9*
,-W ~~~ V

030/2 1.43E-02 7.0911-01 5.IIE.02 3.402*0 9.302*01 1-9.80E+00

6 MONTH STATISTICS COMPUAR2 TO LAST LtMPLE (9113191-2/19192)

MEAN 9.49E+01 4.71E.01 1.46E.02 -2.611340 6.2E.01 T-5.47E+oo
LOW 4.83E.01 1 I.50E.01 7,7113+01 -9.20E+00 3.07E+01 1-3.50E.01
HIGH 1.15E+02~ 6.3513401 4.4911402 4.95E400 9.0892*01 1.90E+01

% +1-6 MOS. MEAN 168.49% 150.41%I 350.93%~ -13D.11%I 149.72%I 160.78%
% -04- 6MOS. LOW 296,00% 472.67% 662.43% -36.96% 302.73%I 25.14%
S +/-6 MOS. HIGH 124.35%4 111.72% 113.08% 68.73% 102.42%I -46.32%,

YEAR TO DATE STATIsIXZ COMPARED TM LAST SAMPLE U r23-2119192)

MEAN 9.38E+01 4.332*01l 9.75E+01 -5.132.00 6.7511+01 f-5.47E.(*0
LOW 7.79E+01 1.5013+01 BZ22+01 -9.20E.00 5.5111-011 -3.50E+01
HIGH 1.15E+02 5.7+1 10130 2W0 9.0811+01] 1.90E*01

% +- YTD MERAN 15-3%163.59% 524.10% -6.2% 137.931A 160.78%
% +/--YTD LOW 18366%[ 477-

6 7
% 621.65% -36.96% 16.79%j 25.14%

% -I- YTDIIGH 12435 12.B 9M 12.3 0.2 -46.32%]
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Mr. J.B. Martin, Regional Administrator
U.S. Nuclear Regulatory Commission
Region V
1450 Maria Lane, Suite 210
Walnut Creek, California 94596

Dear Mr. Martin:

Subject: WNP-2 OPERATING LICENSE NPF-21,
RADIOLOGICAL ENVIRONMENTAL MONITORING
PROGRAM SPECIAL REPORT

The attached nonroutine RadiologicaV-Environmental Monitoring Program report was written to
fulfill the requirements of the Offsite Dose Calculation Manual (ODCM) Requirement For
Operability 6.3.1.1. The Second Quarter 1992 average concentrations of iodine-131 and tritium
in water sampled from the Plant 2 storm water drain exceeded the reporting levels listed in
ODCM Table 6.3.1.1-2. An explanation of the problem, environmental sample results, and the
causes are presented in the attached report.

Si

G.C. Soriensen, Manager
Regulatory Programs (Mail Drop 280)
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DL Williams, BPA (399)
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

P.O. Box 968 * 3000 George Washington Way * Richland. Washington 99352

July 30, 1992
G02-92-182

Docket No. 50-397

Mr. J.B. Martin, Regional Administrator
U.S. Nuclear Regulatory Commission
Region V
1450 Maria Lane, Suite 210
Walnut Creek, California 94596

Dear Mr. Martin:

Subject: WNTP-2 OPERATING LICENSE NPF-21,
RADIOLOGICAL ENVIRONMENTAL MONITORING
PROGRAM SPECIAL REPORT

The attached nonroutine Radiological Environmental Monitoring Program report was written to
fulfill the requirements of the Offsite Dose Calculation Manual (ODCM) Requirement For
Operability 6.3.1.1. The Second Quarter 1992 average concentrations of iodine-131 and tritium
in water sampled from the Plant 2 storm water drain exceeded the reporting levels listed in
ODCM Table 6.3.1.1-2. An explanation of the problem, environmental sample results, and the
causes are presented in the attached report.

Sincerely, <

/ /

G.C..Sorensen, Manager
z,/ Regulatory Programs (Mail Drop 280)

CJC:pk
Attachment
cc: RR Assa, NRC NS Reynolds, Winston & Strawn

JL Erickson, WDOH NRC, Document Control Desk
DL Williams, BPA (399) JJ Zeiler, EFSEC
NRC Site Inspector (901A)"



RADIOLOGICAL ENVIRONMENTAL MONITORING SPECIAL REPORT

JULY 1992

STATEMENT OF THE PROBLEM:

Water samples taken on April 29, May 13 and May 18, 1992, from the outfall to the storm

drain effluent pond on the Plant 2 site contained elevated levels of iodine-131, cerium-141,

and tritium. These samples also contained detectable levels of manganese-54, zinc-65,

antimony-125, cesium-137 and cobalt-60. The concentrations of iodine-131 found in these

three samples were 12.6, 21.1 and 1.2 pCi/liter. The tritium concentrations were 270,000

and 120,000 pCi/liter for the May 13 and May 18 samples, respectively.' The estimated

second quarter 1992 average concentrations determined for iodine-131 and tritium were 2.4

pCi/liter and 46,000 pCi/liter, respectively.' These estimated average concentrations exceed

the Nuclear Regulatory Commission's (NRC's) reporting levels for iodine-131 and for

tritium, as given in Table 6.3.1.1-2 of the Offsite Dose Calculation Manual (ODCM). In

addition, the individual results exceeded the investigation levels set by the Washington State

Department of Health (DOM) and the Supply System for Radiological Environmental

Monitoring Program (REMP) samples.3

DISCUSSION

The Plant 2 storm drain system receives water from several sources, including building roof

drains, the Service Building floor drain sump, Diesel Generator Building floor drains, air-

handling unit drains, backwash effluent from gravity and carbon filters in the Service

Building, Turbine Building nonradioactive floor drains, and the dike around the condensate

storage tanks. Water released through this system flows to a small pond area, about 400 feet

'No tritium data is available for the April 29 sample.

- Based on time-weighted averages of all sample results. Averages of only the biweekly

samples taken-during the quarter were 4.0 and 91,000 pCilhter for iodine-131 and tritium,
respectively.

3 Letter from R.A. Chitwood, Supply System, to Bob Mooney, DOll, "Establishing
Reporting Levels for Supply System.REMP Results," dated March 26, 1986; letter from
John L. Erickson, DOH, to Joe Bell, Supply System, dated January 17, 1991.

1



in length, which is situated approximately 1500 feet northeast of the plant. The estimated

water flow to the storm drain is approximately 30,000 gallons per day.

Floor drains in the Diesel Generator, Service, and Turbine Buildings, as well as the storm

water drainage, are normally considered nonradioactive. However, the potential for

radioactivity to enter these systems has been recognized. The drainage from the

nonradioactive floor drain sumps in the Turbine Building is monitored before and during

release to the storm drain by detectors which have alarm setpoints -at 80% of the 10 CFR 20

Appendix B Table II value for cesium-137. The other floor and equipment drain systems

connected to the storm drain, system are not monitored. Drainage from the dike around the

condensate storage tanks is analyzed before being routed to the storm drain or to radwaste.

Sediment samples and occasional water and vegetation samples have been collected from the

storm drain since 1985. Low levels of cesium-137, cesium-134, cobalt-60 and zinc-65 have

been routinely detected in the storm drain sediments, but no detectable radioactivity has been

found in the vegetation and water prior to this year. The REMP began in February 1992 to

take biweekly water (grab) samples and quarterly soil and vegetation samples, in addition to

the monthly sediment samples from the storm drain outfall. Summaries and graphs of the

sediment, water and vegetation results prior to 1992 and during the first four months of 1992

are presented in Attachments 1 and 2. The soil sample results are not included, since they

are not directly related to the issues presented here.

On April 29 and May 13, 1992, the biweekly water samples and the monthly sediment

samples were collected from the storm drain outfall. On May 15, Teledyne Isotopes, the

analytical contractor for the REMP, reported that the gamma isotopic analysis results for the

April 29 water sample indicated that it contained 12.6 pCi/liter of iodine-131. Recounts of

the sample supported that analysis. On May 21, gamma isotopic analysis results for the

May 13 water sample indicated not only detectable iodine-.131, but detectable levels*of

several other radionuclides. A later tritium analysis indicated significant levels of that

radionuclide, as well. The May 13 water sample results are presented in the following table.

Also included in that table are the NRC reporting levels, the DOH investigation levels and

2



80% of the 10 CFR 20 Appendix B Table II maximum permissible concentrations (MPCs)

for comparison.

MAY 13, 1992, WATER SAMPLE RESULTS COMPARED TO REGULATORY LEVELS
(pCilliter)

NRC DOH
Reporting Investigation 80% Table II

Nuclide4  Sample Result + 2cr Level * Level Value

iodine-131 21.1 + 5.0 2 1 240

manganese-54 5.8 + 3.6 1000 100 80,000

cobalt-60 124.7 + 7.7 300 100 40,000

zinc-65 52.9 + 10.2 300 100 80,000

antimony-125 20.8 + 9.6 Not given 100 80,000

cesium-137 5.7 + 3.3 50 100 16,000

cerium-141 707.0 ± 11.6 Not given 100 72,000

tritium 270,000 ± 10,000 30,000 1000 2,400,000

* quarterly average concentration

On May 22, PER # 292-0531, describing the storm drain water radioactivity, was completed.

The State of Washington DOH was notiaed that the investigation levels for iodine-131,

cerium-141 and cobalt-60 had been exceeded. The Region V office of the Nuclear

Regulatory Commission was also notified of the results. Later, when the tritium result for

the May 13 sample was received, DOH was again notified that an investigation level had

been exceeded.

Tritium analyses were also performed on later samples, but none were as high as the May 13

sample. The second highest concentration was in the May 18 sample, which contained

120,000 pCi/liter. The quarterly average concentrations for iodine-131 and tritium estimated

for the Second Quarter 1992 were, therefore, 2.4 and 46,000 pCi/liter, respectively.

' Analyses for strontium were also performed on this sample. The strontium-90 and
strontium-89 results were below detection limits.

3



Summaries of the water sample results and percentages of the MPCs from- 10 CFR 20

Appendix B Table 1[ for water samples collected during the Second Quarter 1992 are

presented in Attachment 3. The highest percent of an MPC during the quarter was the May

13 tritium result, which was 9% of the MPC value. Water samples collected after May 29

have not contained detectable levels of gamma-emitters or tritium.

The results of gamma and tritium analyses performed on other water samples taken before

and during the second quarter indicate that the ratios of tritium concentrations to the

concentrations of gamma-emitters, such as cesium-137, vary greatly. In storm drain water

collected March 18, for example, the tritium concentration was elevated, 15,000 pCi/liter,

while the only principal gamma-emitter detected was cobalt-60, which was present at a low

concentration. The sump monitors, which can detect only gamma radiation, are therefore,

not effective in preventing the release of water containing significant levels of tritium via the

storm drain.

Some sediment samples taken at the storm drain outfall and pond during May also contained

the same radionuclides observed in the May 13 water sample. A sediment sample taken on

May 18 contained detectable levels of manganese-54, cerium-141 and cesium-134, in addition

to the cobalt-60, zinc-65 and cesium-137 previously observed in the sediment. These

radionuclides continued to be detected in sediment samples in June and July. A summary

and graphs of these recent sediment sample results are presented in Attachment 4.

A special set of water, vegetation, and sediment samples was taken on May 22 at the pipe

outfall and at five other locations around the pond, in order to characterize the spread of

radionuclides to various parts of the pond. The concentrations of gamma-emitters in the

water were below detection levels at all locations. The tritium results, however, were above

detection levels at all locations. One water sample taken from the point furthest from the

drain outfall, Location E, had a tritium result -that exceeded the .1,000p Ci/liter DOH

investigation level. The cobalt-60, zinc-65, cesium-137' and cerium-141 concentrations found

in the sediment at some locations, especially at the point where the narrow stream bed

widens into the main pond area, were above DOE investigation levels. Cattails collected at

4



two locations in the pond had no detectable radioactivity, aside from potassium-40, which is

naturally-occurring. As shown in Attachment 2, vegetation samples taken since then,

.however, have contained detectable levels of cesium-137, zinc-65, and cobalt-60. A

summary and graphs of the water, vegetation, and sediment results for each sampling

location used in this special study are presented in Attachment 5.

DOSE CALCULATIONS

The ODCM Requirement for Operability 6.3.1.1, applies to cases when, as result of plant

effluents, levels of radioactivity in an environmental medium exceed NRC reporting levels.

It requires that, in response to those levels, corrective actions be taken to reduce radioactive

liquid effluents so that the potential annual dose to a member of the public is: (1) --< 1.5

mrem to the total body and ___ 5 mrem to any organ during any calendar quarter, and (2)

< 3 mrem to the total body and _ 10 mrem to any organ for any calendar year. The storm

drain has no direct pathway to members of the public, so it is highly unlikely that the

measured radioactivity in the pond water would impact the dose to members of the public.

Even if an individual drank this water every day, the annual dose to total body and to the

maximum organ would still be below the above limits.'

CAUSES OF THE RELEASES TO THE STORM DRAIN:

The most probable sources of the radioactivity observed in the storm drain pond were

releases of liquids associated with the turbine replacement and other nonroutine outage work

in the Turbine Building. Other contributing factors include the use of 10 CFR 20 Appendix

B Table II levels as the criteria for releases, sump monitor setpoints, the assumption that

sufficient levels of gamma-emitters would accompany the beta-emitters and the limited ability

of the radwaste processing system to handle water with high organic and silica content.

5 The estimated total body and maximum organ doses for the second quarter are 0.4 and
1.5 mrem, respectively. The estimated annual doses to the total body and to the maximum
organ are 1.6 and 5.9 mrem, respectively. These estimated doses were calculated using the
quarterly averages and ODCM Equation 5.
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The specific factors that have been considered in order to resolve the problem are:

a) Some water has been released to the storm drain if the radioactivity it

contained was below 80% of 10 CFR 20 Appendix B, Table II levels. Since

the sump monitoring systems are designed to detect 80% of the 10 CFR 20

Appendix B Table II levels of radioactivity, levels below the Table II values

could be released to the environment. These levels are up to 1000 times

greater than the NRC reporting levels for environmental samples;

b) The sensitivity of the sump monitors and the residual radioactivity in the

Turbine Building nonradioactive sumps makes the monitoring equipment

appropriate only for detecting gamma radioactivity in the sump. The monitors

are not designed to detect beta-emitters;

c) Supply System policies and procedures do not clearly specify the criteria for

the release or the transfer of water from potentially contaminated sumps to

clean drain systems.

CORRECTIVE ACTIONS:

The ODCM Requirement for Operability 6.3.1.1 requires that corrective actions be taken to

reduce radioactive effluents so that the potential annual dose to a member of the public would

be within the limits discussed in the Dose Calculation section of this report. Based on the

conservative evaluation performed, no corrective actions are needed to reduce the dose to the

public.

The Supply System's response to PER 292-0531 (elevated levels of radioactivity detected in

the storm drain pond) included the following actions:

a) Administrative controls were tightened on release of liquids to the storm drain

system to preclude further releases of radioactivity;- - -

6



b) A formal root cause analysis was instituted to identify the causes of the

elevated readings and further corrective actions to prevent recurrence of the

problem;

c) Efforts underway prior to the event were accelerated to ensure that all floor

drains were properly and clearly labeled to distinguish between radioactive and

nonradioactive drains, and established policy prohibiting discharge of liquids to

plant drains was reinforced.

Proposed corrective actions from the root cause analysis include strengthening and clarifying

the policies and procedures, investigating the monitoring system capabilities and sensitivities

to determine the feasibility of improving the sensitivity to low levels of activity, and

investigating other leak paths into the system to ensure that all sources of radioactive water
are isolated. These actions are judged to be sufficient to prevent recurrence of the spikes of

activity observed in the storm drain pond.
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1987-92 ST 101 SEDIMENT RESULTS - PICOCURIES/KILOGRAM

DATE CS-137 CS-134 CO60 CO-59 ZN-65 1-131
01/09/87 3.80E+01' 4.50E+00 7.80E+01 7.90E+00 8.40E+02
01/27/87 4.81IE+01 j _____.:_ 4.35E+02 3,93E+01 1.84E-+03
02105/87 3.57E-+i01 Ii.______ 2.08E.+02 9.20E+00 1.09E+03
02/19/87 4.70E+01 1.37E8.02 7.78E+00 9.28E+02. .
03/20/87 3.63E+01 3.44E+01 5 . .07E .2
04/02/87 4.32E+01i : 6.9.I.01, . 6 89E+02
04/23/87 3.15E+01- ___,_:- 5,33E+01 1.55E+01 6.66E-i-02

05/01/87 4.93E+01 4.90E+00 7.85E+01 1,29E801 8.76E-1-02
05/21/87 4.99E+-01 - .- 6.16E+01 1.62E--01 7.81E+02

05/29/87 4.70E+01 8.82E+00 6.11E+01 7.62E-00 6.97E+02
06/11187 4.39E+01 7.75E+00 7.17E+01 I 1.41E+0 8. IOE+02
06128/87 4.66E+01 8.90E+00 1.00E+02 2.07E+01 8.87E+02
07/10/87 4.09E+01 1,09E+02 2.03E+i01 1.00E+03
07113/87 4.80E+01 1.27E+01 1.108+02 1.86E+01 9.75E+02
07123/87 5.35E+01 1.48E+01 4.66E+02 9.36E+OI 1.78E+03
08/10/87 4.21E401 Il.07+02 2..IE+01 9.42E+02.........
08/20187 4.69E+01 ._______ 1.25E+02 3.35E+01 9.14E+02

09103187 3.83E+01 9.79E+00 1.18E+02 2.02E+01 8.52E+02
10/09/87 4.44E+01 __I_____ 1.07,+02 1.21E+01 6.94E+02
10/28/87 1.50E1+02 5.42E+01 6.64E+02 3.49E1+0 1 1.81 E+03
11/12/87 4.34E+01 1.08E+02 1.03E+01 7.29E+02

11/24/87 4.89E+01 2.35E-01 1.07E+02 1.46E+01 6.82E+02 "
12/10/87 5.29E+01 2.82E+01 1.81E-+02 3.28E+01 6.85E+02 6.06E+00

01107/88 5.62E+01 2.54E+01 1.66E+02 9.49E,00 6.46E+02
01/21/88 5.49E+01 2.39E+01 1.09E+02 1.04E+01 5.43E+02 ..... ............. .

02/12/88 7.29E+01 2.711+01 1.84E+02 6.36E+00 7.57E+02 :.___"

03/23/88 3.65E+01 1.78E+01 .1.08E+02 3.60E+02,_._": ':

04/18/88 4.87E+01 2.16E+01 3.20E+02 5.62E+02 1.79E+01
05/11/88 5.67B+01 2.76E+01 1.36E+02 4.27E+02 2.86E+01
06/09/88 3.75E+01 2.94E+0I 1.64E+02 3.73E+02 1.54E-i-01
06/28/88 6.88E+0l 3.14E+01 1.63E+02 3.93E+02 ".
07/08/88 6.94E-01 4.83E+01 1.57E-1-02 ===3=+02 ________

07/21/88 6.85E+01 3.37E.+01 I.06E+02 3.15E+02
08/04188 7.78E+01 4.65E+01 3.31IE+02 4.77E+02
08119188 6.64E01 4.38E+01 1.97EE+02 -3.55E+02 ______.

09/01/88 9.54E+01 4.89E+01 1.19E+03 1 013E+3
09/19/88 8.76E+01 3.71E+01 8.74E-*02 7.82E+02 : _......

10/10/88 6.88E+01 4,.25E+01 1.91E+02 6.23E+00 3.81E+02 ________

10/25/88 6.02E+01 3.75E+01 9.39E+01 2.33E+02 :____:..

11/17/88 2.77E+0 1 3. 6 +1 5.55E+01
11/29188 3,06E-8+0 2.41E+01 5.39E+01 4 15R+01

12109/88 4.92E+01 4.60E+01 1.02E+02 1.48E+02 _____:_

12122/88 4.54E+01 3.70E+01 2.05E+02 1.50E+02 _____:__

01/17189 5.76E+01 4.53E+01 8.44E+01 4.85E+00 1.74E+02 __:::___

01/31/89 5.03E+01 3.26B+01 5.41E0 1.- 8.48E+01 __::::::

02/17/89 7.16E+01 6.40E-01 2.82E-002 2.69E+02 :.__:_.:

02128/89 8.68E+01 6.35E+01 2.40E+02 1.97E+02 : :
03/23/89 5.02E+01 4.84E+01 1.11E+02 1.43E+02 1.::.
04/14/89 4.95E+01 6.60E+01 5.73E+01 8.08E+01 I .'
04/28/89 8.00E+01 7.04E+01 1.46E+02 1.04E+02 :
05/18/89 2.99E+01 4.08E+01 2.34E+01. : 4.72+01
05131/89 5,49E+01 4.09E+01 8.28E+01 1.00E+02
06/15/89 6.53E+01 J 3.58E+01 1.07E+02 1. 19E,02
07/05/89 6.36E+01 3.91E+01 1.72E+02 6.74E+02 I
08128/89 1.14E+02 1.27E+02 5.00E+02 1.29E+01 1.08.E+03

1-2



1987-92 STIO0 SEDIMENT RESULTS - PICOCURFES/KILOGRAM

DATE CS-137 I CS-134 CO-60 CO-58 ,,ZN-65 1-131
09/13/89 5.81E+01 6.28E+01 3.33E+02 1.04E+01 6.33E+02
09/26/89 1.09E+02 7.22E+01 2.46E+02 6.94E+02

10/13/89 6.20E+01 5.73E+01 3.03E+02 5.08E+02
10130189 7.67E+-01 5.84E+01 2.48E+02 4.68E+00 5.44E+02 7.61E+00

11/21/89 6.38E+01 4.19E+01 1.82E-02 3.25E+02

12/07/89 9.31E401 6.63E+01 .3.98E.+02 5.8120
12/20189 9.95E-01 6.62E+01 3.502+02 . 6.0E.02 6.67"E00

08/08/90 1.70E7+0 6.11E+01 2.76E4-02 .18 412-02

02/05/90 8.037+02 6.175E+01 2.99+2- 4.25-,02-1 4.50E400

09/05/90 ..7.8E0 4.820 .. 4..2..12

10/07/90 1.08E+02 5.43E+0I 3.36E-+02 1.-92E+02
06/29190 11.32E+02 7.44E+01 2.46E+02 1.42E+02

0711/3190 8.23+02 5.88+3-01 1.78E+03 12.32E+02

07119/90 1.49E+02 9.616+01 4.065+02 2.235+02
081/8/90 1.07E+02 9.813+01 2.42E±02 1.70E+02
081/31/90 1.045+02 4.50E+01 1.976+02 6.70E+0 I

09/15/90 7.895+01 4.98E+01 1.24E+02 :X.- 1.41E•02

03/15/9.1.5 IE02 9.0-±01 1.72±021.041-402 8 96:2±00?i~i:.i!-:i

10/029/9 1.47E+02 9.67E+01 2.06E302 1.49E+02 ......

10/30190 1.538+02 9.24±+01 2.60E-02 .... . 1.2E.02
11/108/90 1.796 02 1.13E+02 1.75E-02 1.1302"-02

11/12890 1.564+02 8.66E+01 7.554+02 1.47E:02

12/28/90 1.55E+02 9.13E+01 2.68E+02 6.00E±00s7.302+0.

01/18/91 1.45E+02 7.97E+01 2.63.902 E.07+02-
02/15/91 1.45E02 8.215E+0I 3.623+02 I .14±021

03/15/91 1.51E+02 9.059+01 1.875+02 •.09E . 01 .96+
03/29/91 1.68E+02 8.64E+01 2.37E+02 .8.145E-101

04/17/91 1.58E+02 8.90E+01 1.80E+02 7 52012E

05/15/91 1.66E+02 1.04E+02 1.28E+02 7............. 1.70F1--+2

06/19/91 1.445+02 1.04E+02 9.48E+02 49...00 1.476+E20I
0/128/91 8.57+01 5.935+01 1.63E+02 6.00E+00 7.30E+0 I
07/11/91 5.59E+01 4.672+01 1.19P+02 5.87E401

07/25/91 6.282+01 4.65E+-0 1. 13E.02 3:.0 +01

08120/91 7.506201 4.98E+01 1.537+02 4.96:±01

08/30191 8.039-+01 4.90E+01 1.07E+02 : 4.05E+01 i__i.____

09013191 1.015+02 6.3590+01 4.493+02 2:SOE.40 6.602±01 3 502±01
10/01/91 8.205+01 5.737+01 1.225+01 j-.9.20E±0. 7.675101 I-- .902+0!
10/18/91 8.25±+01 5.10E+01 1.06E+02 4.95E+00 5.645080 I-4.202-0

103/0/92 9.47E+01 7.025E01 1.17E+02 3.0+0 90+1-.0±0

11/21/91 1.83E+01 3.62E+01 1.16E+02 1-1.302±01 4.04E-01 1-.802:01
12112J91 6.28F-+01 4.17E+01 9.04E4-01 •!;i.~!f.'iiii~~!:i:i .075+1 :i?,!.':i• }
12/31/1t 8.69E+01 4.30E+0 1 7.71E+01 !ii:..iiiiiii?:•i~!iiii'5.96E+01 i:,.i:i~:ii;i~):i

(/) 01/23/92 7.795-+01 5.57E-+01 1.015E42 !iiiii:::;:•iii•:i 5.80E+01" Ii:!:.:.:•;@i:

(TELE 01423/92 1.154+02 4.90E1+01 1.03F4+02 -2.80E+00 6.202+021 -3.50+01
02/05/92 9.95E+01 5.37E+01 8.22E+02 I-.20E+0 5.53!E+021 1.90=-+E0
02/1'9/92 8.30E+01 1.50E-+,O I 1.04E-+'02 -3.40E-HX 9.08E+0 1 -4.20E--01

03/04/92 1,43E*02 7.0E÷01 5. 115E+0 3.405+00 9.30S+0 1 -8.805+00

03119/92 1.435+02 7.96E+01 1. 277 F+02 -1.30E'+01 9.40E*01 I-1.805+0

04/02/92 1.40E-F02 6.16E4-01 1.64F+0 -1.80E+00 1.22E4+02 1.20E+01
04/15/92 1F08B+02 2.'70E .01 1-hi46E+02' 9.205-K) 1;3{E÷+02' 1-5.50E+00

04/29/92 1.47E+02 8.90E+01 2.792+02 1-9.70E-01 1.43E+02I 6.IOE+00

Ave•age 8.07F.+01 5.18E+01 2.289+02 1.332+01 4.082+0214.072+00

High 1.792+02 1.27E+02 1.78E+03 9.36E+01 1.84E+03 2.86E+01

Low 2.775+01 4.50E-00 2.34E+01 -1.30E+01 3.072+01 -3.50+O01

# of Sample 104 91 1041 39j 103 '16

1-3



1987-89 ST101 RESULTS
Co-60 and Co-58 Thru 12/20/89

PICOCURIES/KILOGRAM

1990-92 ST101 RESULTS.
Co-60 and Co-58 thru 04/29/92

PICOCURIES/KILOGRAM
2000 2000 .

1760-

1600 -

1260 -

1000 -

760 -

600-

210 -

1987 1998 1969

.COLLECTION PERIOD

1987-89 ST101 RESULTS

Zn-65 thru 12/20/89

PIGOCURIES/KILOGRAM

"0 .... .. ......- -E B - -

-260 - II

1990 1961 1992

COLLECTION PERIOD

-•C-60 -9-CO-68

1990-92 ST101 RESULTS
Zn-65 thru 04/29/92

PICOCURIES/KILOGRAM
2000 .

1760-

1600 -

1250-

1000 -

760-

800

260-

/

COLLECTION PERIOD

-Z14-66

1991

COLLECTION PERIOD

ZV-05

i 99 2 i



1987-89 ST101 RESULTS
Cs-137, Cs-134 and 1-131 thru 12/20/89

PICOCURIES/KILOGRAM
200°

175

150

126

100

76

2 56
0-

-25

-50

1987 1988 1989

COLLECTION PERIOD

CS-137 :: CS-134 "-*- 1-131

1990-92 ST101 RESULTS
Cs-137, Cs-134 and 1-131 thru 04/29/92

P ICOCURIES/KILOGRAM
200

175

1260
125

100

75 -

25

-25 -

1990 1991 1992

COLLECTION PERIOD

CS-137 ' CS-134 1 -131
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ATTACHMENT 2

1992 ST101 SEDIMENT, WATER AND VEGETATION RESULTS

2-1



1992 ST101 SEDIMENT RESULTS
ACTIVATION PRODUCTS

1992 ST101 SEDIMENT RESULTS
ACTIVATION PRODUCTS

PICOCURIES/KILOGRAMPICOCURIES/KILOGRAM
650

600

460

400

350

300

250

200

150

too

60

0

-
60

Stale Inveotlgation Level 2500 pGI/I

-4-------- - -- -------S

1/2318/S) 2/5 -3/4
412 4129 5/18 613

3116 4/16 5/13 6/27

COLLECTION PERIOD

slit /il
6/10 6/26

1123(8/8) 215 314 4/2 4/29 6/18 6/3 6/17 7/1
t/23(TEL) 2119 3/16 4/15 5/13 6127 6/10 6/25

COLLECTION PERIOD

MCO-60 MCO-6B --- CO-50 Nominal LLD - CO-68 NomInal LLD EJ Z-SI -- Z-SBNomInal LLD

t'J 1992 ST101 SEDIMENT RESULTS
ACTIVATION PRODUCTS

PICOCURIE/KILOGRAM
$20

110

100

901

80

70

001

Slate Inveallgallon Level - 2500 pCI/I

H~rn~mmF]F:F] : F]:G0

40

30

20

10

0 .
1123(SIS) 2/6

1/23(T EL) 2/11

3/4 4/2 4129 5/18

3/18 4A15 6/13

COLLECTION PERIOI

6/3 6/17 711
6/27 6/10 6126

EM-4-- MN-64 Nomlitil LID



1992 ST101 SEDIMENT RESULTS
FISSION PRODUCTS

P ICOCURIES\KILOGRAM
160

140

120

100

80

60

40

20

1/23(S/S) 2/6
1/23(TEL) 2/19

3/4 4/2 4/29 6/18 6/3 6/17 7/1

3/18 4/15 6/13 6/27 6/10 6/25

COLLECTION PERIOD

CS-137 = CS-134 ---- CS-137 Nominal LLD --. CS-134 Nominal LLD

1992 ST101 SEDIMENT RESULTS
FISSION PRODUCTS

PICOCURIE/KILOGRAM
.250

225

200

175

10

126

100

75

50

25

State Investigation Level - 1000 pCI/I

H! :n.'

0

-25 i t I

1123(S/S) 2/5
1/23(TEL) 2/19

3/4
4/2 4/29 5/18

3/18 4/15 5/13 5/27

COLLECTION PERIOD

e/3 6/17
6/10 6/25

7/1

CE-141 CE-141 Nominal LLD
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1992 GROSS BETA IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON

PICOCURIES/LITER
1200

1100

1000

900

800

700

600

500

400

300

LOG SCALE OF GROSS BETA IN WATER RESULTS

PICOCURIES/LITER
10000-

1000

100

•.)&

N1 ominal Lo;'ar Limit of DololIn
•+,-1

Ifin 

n
2/19 3/18 41/t "113 5122 /612T 6/8 8;t 013 0/0 s/a *,jo 0612

,/4 4/2 4120 ".lB 0/0 0/20 0/30 8 .2.. ale 0/ sIt 8/11 8/l1

SAMPLE DATE

200 1-

100 1-

0
r777

I I I I I I I I I I I I I I I I I I I I I I I I[

2/19 3/18 4/15 5/13 5/22 5/27
. 3/4 4/2 4/29 5/18 5/26 5

5/29 6/1 6/3 6/5 6/8 6/10 6/12
/28 5/30 6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE



1992 TRITIUM IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON

PICOCURIES/LITER (x 1000)

1;.)
L:A

300

275

250

225

200

175

150

125

100

75

50

25

0

-25

F-

LOG SCALE OF TRITIUM IN WATER RESULTS

(10% of 1_00F120 Apo. 0. Tabte 2

1000020

100000

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

tooeo

..11 6/2" 130l 113 414 3/0 010 0_11 4/17

SAMPLr= DATE

Im

H m

I W I I F-A I-
2/19 3/18 4/15 5/13 5/22 5/27 5/29 6/1

3/4 4/2 4/29 5/18 5/26 5/28- 5/30
6/3 6/5 6/8. 6/10 6/12

6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE



1992 MN-54 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER
10

9

I
LOG SCALE OF MN-54 IN WATER RESULTS

PIGICURIES/LITER
1O09O01100

7-

6 -1-

10000110% at 10C~f120 ApP B. TON,, I

1000 1,- - - - - - - - - - - - - - -

t00 Is ~oI~9LI,5t,0~0
5

4-
0'•

3-
314 4/1 "1". O/* s/e 0/0 3/0 0 a/@ a/* 8/ 11 sti r /

SAMPLE DATE

2

1

0

-1

-2

-3

-4

m7 Fl FY m=THIH HF] IN pm Ion

- Li
-- 4 [-4-4 I-I I-4 K~-4-~-I ~-V-4-4 K-4---I--4 I

I I I I I I I I I I I 1 I I 1 I I I I I 1

2/19 3/18 4/15 5/13 5/22 5/27 5/29 6/1
3/4 4/2 4/29 5/18 5/26 5/28 5/30

6/3 6/5 6/8 6/10 6/12
6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE



1992 CO-60 IN WATER RESULTS.
ST101 DRAINAGE LAGOON

PICOCURIES/LITER
-A n

120 -

LOG SCALE OF CO-60 IN WATER RESULTS

100 -1-

PICOCURIES/LITER
lo0000

10000

o000

100

0M :fl kff I;ii

80' ol 1OCFIA20 APO. 0. Ulob 2

------------------ ýN-Avpalýq
81.1o 10vo00I(Q*nI00 I~e.,oI

80 -1- [h1Fi
.. .' a. L . r n Lim. i t. .0 1 0 1.00 00

HtH HHHR, n[iR60 -1- i -- llill+llll|lllllll

I 211i i1fl AMt1 11 1 6/22 6/27 5/20 elf 61/3 6/" 618 "t10 a/2
814 412 4/28 61/10 0/21 6/28 5/30 112 0/4 0/6 6/1 6/1i £117

SAMPLE DATE

4.0 -1-

20 -1-

0

2/19 3/18 4/15 5/13 5/22 5/27 5/29 6/1 6/3 6/5 6/8 6/10 6/12
3/4 4/2 4/29 5/18 5/26 5/28 5/30 6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE



1992 ZN-65 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER
60

55

50

45

40

35

30

25

20

t0,00

15

10

5

0

-5

-10

-15

2/19 3/18 4/15 5/13 5/22 5/27 5/29 6/1
3/4 4/2 4/29 5/18 5/26 5/28 5/30 6/2

SAMPLE DATE

6/3 6/5 6/8 6/10 6/12
6/4 6/6 6/9 6/11 6/17



1992 CS-134 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER
12

11

10

9

8

7

6

5

4

,,0 3

2
1

0

-1

-2

-3

-4

-5
-6

LOG SCALE OF CS-134 IN WATER RESULTS

PICOCURIESILIfER

10000 6dj of IOCFA20 sp. 0. 11rd* 2

1I00

100~
E'Q o~.~A 9

------------

h------------------ -

HF1H
uils si 4l i 0/i ...5 ...30 /I S) ** I/ ,0 0

31 / / 6"£ : LE 0/1 6/33/ 0/1 0/ 03 /I 0I

SAMAPLE DATE

rF7M m1

Li LJJ U'
- I I I I I I I I I I I I-.....--.--I--..---...---.I-.-.-.--....-I I-.......-.--..-I*.---........--I I I I I-f.--

I IIIIiII I I

2/19 3/18 4/15 5/13 5/22 5/27 5/29 6/1
3/4 4/2 4/29 5/18 5/26 5/28 5/30

6/3 6/5 6/8 6/10 6/12
6/2 614 6/6 6/9 6/11 6/17

SAMPLE DATE



1992 CS-137 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER

k)

15

14

13

12

11

10

9

8

7

6

5

4
3

2

1

0
-1

-2

-3

-4

-5

-6

100001

1000

lOOj

*0I

'I

0!

a0o o0 IOCF20 App.0. t.eb I

- ~ ~ ~ ~ ~ ~ ~ ~ 0 -~gjn - -. 4 -

nEll] nH

LOG SCALE OF CS-137 IN WATER RESULTS

PICOCURIES&ITER

n
a

S~ 1" :1 8/16 all CO g0 M.' III MO 0/0 *1"0 6/00

SAMPLE DATE

rFM H EThEL RH
I I LL2 I I L~L ~ LL2V L22I I I F-2L

I I I I I I I I I t II I I I t

2/19 3/18 4/15 5/13 5/22 5/27 5/29 6/1
3/4- 4/2 4/29 5/18 5/26 5/28 5/30 6/2

SAMPLE DATE

I I I I I I I I

6/3 6/5 6/8 6/10 6/12
6/4 6/6 6/9 6/11 6/17



1992 1-131 IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON .(GAMMA)

PICOCURIES/LITER
24

22 -

20 -

18 -

I

16 -[-

14-

12-

10-

u Nominal Lower Limit of Detection (Gamma Analysis)

6

4

2

0

-2

-4

Vr-, MH HE-iFm R-1 m 7117
.- .......... L

I I I i I I I - I I I i I I I I I I I I I I I I I I I

2/19 3/18 4/15 5/13
3/4 4/2 4/29 5/1

5/22 5/27 5/29 6/1 6/3 6/5 6/8 6/10 6/12
5/26 5/28 5/30 6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE



1992 1-131 IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON (RESIN)

PICOCURIES/LITER
1000

80% of 10CFR App. B, Table 2

100

10

I-

K-,)
---------------------------------- NRC Reporting Level-Quarterly Avg.

7]i State Investigation Level
1

0.1

0.01

Nominal Lower Limit of Detection-0,5 pi/I4.:H

_,aIII I I I ,..I

::;!e-f% .4 -:! }~i~i! •i: .. ;..

I I I I I I I I I I I I I I I I I I I I I I

2/19 3/18 4/15 5/13 5/22 5/27 5/29 6/1 6/3 6/5 6/8 6/10 6/12
3/4 4/2 4/29 5/18 5/26 5/28 5/30 6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE



1992 CE-141 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER
800

750

700

650

600

LOG SCALE OF CE-141 IN WATER RESULTS

PICOCURIES/LITER

550 -[-

(A

500

450

400

350

300

250

200

150

100000

10000

1000

100

10

1

80% of IOFR20 App. 0, Table 2

____._ Nocninal Lowor Limil of Doloellon

0~~~~~~ 411 11 41 4/-812 827 82482 8/-4-88 8/0 8124

211g 3119 4115 $113 5122 6127 5/20 Oil 5/3 GIG cis Gila 6/t2
314 4/2 4129 6118 6/24 5/28 6/30 6/2 814 8/a 8/9 11 1 8/117

SAMPLE DATE

100 -1-

50

0

-50 I I I II I I I I I I I I I I I I I I I I I I I
I I I I . I ~ I I I I I I I I ~ I I I I i I I I I Il I I I

2/19 3/18 4/15 5/13 5/22 5/27 5/29 6/1
3/4 4/2 4/29 5/18 5/26 5/28 5/30 6/2

SAMPLE DATE

6/3 6/5 6/8 6/10 6/12
6/4 6/6 6/9 6/11 6/17



1992 ST101 QUARTERLY GAMMA IN VEGETATION RESULTS - pCi/kg

DATE CS-137 CS-134 CO-60 CO-58 ZN-65 MN-54 1-131 CE-141 CE-144

03/19/92 1.6E+01 -2.6E+00 1.7E+01 -7.2E+00 4.3E +01 1.7E+01 5.9E-01 -1.3E+01 -3.IE+01

06/17/92 9.4E-*01 4.6E-i01 2.6E,401 -l.IE-01 5.713401 3.2E+01l 2.8E+00 6.1E+00 -5.1E+00

AVERAGE 5.5E+01 2.2E+01 2.2E+01 -3.7E+00 5.OE+01 2.5E+01 1.7E+00 -3.5E+00 -1.8E+01

IGH1 9.4E+01 4.6E+01 2.6E+01 -1.IE-01 5.7E+01 3.2E+01 2.8E+00 6.1E+00 -5.1E+00

LOW 1.6E+01 -2.6E+00 1.7E+01 -7.2E+00 4.3E+01 1.7E-+01 5.9E-01 -1.3E+01 -3.1E+01

#OF.SAMPLES 2 2 2 2 2 2 2 2 2

t-J
I-

NOTE: Larger, darker print indicates result above detection level.



ST101 QUARTERLY VEGETATION SAMPLE
1992 RESULTS

ST101 QUARTERLY VEGETATION SAMPLE
1992 RESULTS

P1 COCURiIES/KILOGflAM PICOCURIES/KILOGRAM
120

11o

100

90

80

70

60

60

40

30

20

10

0

-10

-20

3/19 6/17 9/18 12/18 3110 6/17 9/18 12/16

SAMPLE DATE SAMPLE DATE

Mci-13? =IJC-134

1'. ST101 QUARTERLY
1992

VEGETATION SAMPLE
RESULTS

PICOCURIES/KILOGRAM
50

46

40 Nominal Lower Limit of Deleollon

35

30

26

20

t5

606.

-15

-210 - i•:•'•Ei••::]:][]J:!

3119 6/17 silo

SAMPLE DATE

a] CE-141

12/16



ST101 QUARTERLY VEGETATION SAMPLE
1992 RESULTS

ST101 QUARTERLY VEGETATION SAMPLE
1992 RESULTS

PICOCURIES/KILOGRAM PICOCURIES/KILOGRAM

60-

66-

60

45 -

40-

35

30

26

20

15

10-

6-

67.4

.. . . Nominal tower Limit of Deloeclon

43

40
3a
30
34

32
30
26
26
24
22
20

16
115
14

12
10

a
6

4

2
0

32.2

Nominal Lower Limil of Delectlon

3119
I

$117 9/16 12;1I 3/19 6/17 D /AT
SAMPLE DATE

12/1I

SAMPLE DATE

Mzn-65 EJMn-64

1'• ST101 QUARTERLY VEGETATION SAMPLE
1992 RESULTS

PICOCURIES/KILOGRAM
50

46 -

40

30+

25 -

20-1-

* . 2.8

15 -t

10-

0

6/11 9/18

SAMPLE DATE

M - a'

12/16



ATTACHMENT 3

SECOND QUARTER 1992 ST101 WATER SAMPLE RESULTS AND % MPC LISTING
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>. 1992 37101 IN WATER RESULTS (pCfiA)_____ ,

DATF I C-137 T C-134 C Ca I 8 C- 7n-651 Mw-54 1-1311 C--1411 Ce-144 Sb-124 I Sb-125 I-131R H-3

04102/921 9.?E-02T 1.7E+00 1.2E+00 -1.6B+00 -2.3E+00 -2.SE-01 -2.7E.+00 -5,6E-01O -2.BE+00 .. ____ ___

041151921 2.lE.C0 7-6E+00 l.4E.0O -l.3E.00 8.9E-01I 1.3&M0 -2.9ENIO 3.4E+00 1.7B+X).:0
(34/291921 2-SE40 4.8E-01 4.9E-01 -1.7E-01 2.7E+00 1.2F4.0 1,26E+01 -7.6E-01 -3.SE-.00_______
05/1•/92 j 5.69E+O00 4.SE+00 1.25E+02 3.4E+00 5.30E.01 5.79E-00 2.1IE-O1 7.07E-02 I.IE+01 1.15E+01 208E-01 9.3E+00 2.7E+05
05113i 3.8E-+00 -3.0E-01 l1.66E-01 -4.2E.-01 1.91E+01 2.2E+00 1.2E+00 1.9Eq*O -l.5E+01 1. 1.6E.-01 1.2E+-05

-- 05/22Y92 1.7E+00j 4.6E.-o0 4.7E+00 -7.3E-02 1.6E+oo 5'.0E-01 1.6E-Oo 3.0E+00 LOE+00 : . . :.lSE-0 .1
05/26/921 3.2E-00 1.2E.,0 1.2E+00 9.9E-01 9.3E.-01 I.SE--O1 3.5E400 2.8E+00 -3.3E-+00 _-l.8E-2 2.1 E02
05/27/92 2.2E-01 -1.6E00 -4.SOE-01 4.7E-0l 1.9E+00 1.4E00 -9.5E-01 3.12-00 -5.1B+00 "E >...... 1.3""02
05/23/92 1.2: 1.5 0 6.2E-01 -5.4E-02 T-&.2E4m 1.3&00 4.4E..m 6.5E-02 -8.8Em00 j6.E8-01 1.9E+02
05/29/92 -4.7E+00 8.3E-00 6.65E-O0 4.8E-01 1.5E+00 -1.32-01 0.0E+00 2.9E+00 -6.4E+00 -4.4E--02M 5.7E+01
05/30/92 i.1E÷00 -5.1E-01 1.E*00 -3.4E-01 2.9E+00 6.7E-01 1.0E*W0 6.4E-01 -3.4E+00................. 2.6E--01 1..E+02

06/01/921I 1.6E+00 -1.4E+00 4.02*00 1.12.00 4.4E-01 1 L5E+00 8. 1E-01I -2.82.00 -6.2E+00 7.7E-02 3.4E+02

06/02/921 2.4E400 5.4E-01 l.OE-M00 -. IIE-01 3.OE200 -2.7E-01 -2.-22400 1-6.5E-01 -5.4E00 -2.2E-02 1.3E+02
06/03/92 --4.4E.00 8.42-01 "1.4*00 -1.4E4-00 -5.2E--0l 0.0E+00 -3.9E--O1 -1.9E-W0 -1I,*O 12.0' -5.9E-02 1.1E+02

06/04/921 2.3E+00 2.5E-01 .2E.00 5.2E-01 -3.5E200 8.3E-01 -8.02-02 4.0E-01 -1.11=+01 -2.6E-02 -9.3E+01

06/051921 1.8E+00 0.OE-tO0 6.2E--0 -1.E2.00 0.0E.00 -9.0E-01 1.2E+00 --4.5.00 -. 2E400 9.3E-02 -1.SE.01
06/06/92 2.12E+00 2.2E-01 4.0E-+0 0.OE+00 -1.7E+00 -6.0E-01 5.3E-01 -1.9E.00 -3.4E2.00........... ............... 1.6E+02
06/08/921 3.5E-01 0.02E4)0 1.0E--' -1.4E-0I 2.9E+00 3.9E-01 -1.2E+00 -1.2E+00. -2.220..• . 7.7E+01
06109192 1.E--01 2.4E-01 -1.1 E00 -9.E--01 -9.2E-02 1.5E-01 -1.4E-01 -3.0E+00 -7.7E.400 -2.0E-01 1.1E+02
06/10/92 1. 8E.00 5.9B-01 2.9E-01 -1.GE02-a 2. 12.00 -7.4E-01 1.42.00 1-1.3E-01 3.CE.00 -1.6E-011 1.4E402
06/11/92 -8.9E-01 -4.'0E+0 I.4E.00 -1.1E+00 -1.8gE00 1.3E200 1.6E2.0 1. 1E00 -9.7E+00 -.... -1.4E-01 Ll.OE-02
065/12/92 3.OE+00 '" 1.72.00 2.22.00 -1,4+001 3.8 0 6.72-01 1-9.7E-01 -3.52•00 '-10.0I 0 -9.6E-02 2.2E.02

06/17/92 -2.5E+00 -I.4E+00 -6.6E-01 -2.3E-01 -1.3E.01 -3.2E,00 "[-2.2E-01 3.3E+00 4.5E+00 : 1.7E-0O 3.9E+03
AVERAGE 1.02E.,00 17.02E--01 7.52E+00 -1.92E-01 3.16E100 5.74E-01 1.70E+00 3.08E+01- 4.60E.00 1.15E+01 2.09E+01 5.93E-01 2.08E+04

HIGH 5.69E+00 I 8.30E+00 1.25E,022 3.402+00 15.30B+01 5.79E+00 2.11E+01 7.07E-02 .21 1.O+OlI1.15E+01 12.08oE01 I8.30E+00 2.70E+05

LOW ______ .00.E00 -1.10E+00 -1.$0E3 0t2 ."30E.01 "3.20E+00 "2.90E.00 "4.50E+00 "2.20E201 1.15E+0I 2.08E+01 -2.00E-01 79.30E+01

04/02/921 0.0005% 0.0189%1 0.0024_ %___ "I___ X__

04/519 0.105 0.0289% 0.0028%,; 0.0009%[ 0.0013%: 003% 0.0170% ___

005113/92 0.0285%0 0.0533% 0.2500% 0.0034% 0.0530%1 0.0053% 7.0333% 0.7856% 0.1100% 0.0575% 0.0208% 2.7667% 9.0000%m

05/18___92 0.1 0%'L+;.0053%::" 0.0010% : *.: 0.027% 0.02 4.00 ,+:,I,:, , ___

0/I92" "'0.0190% .. 0.0332% .::.:: 0.0191% 0.O022% 0.4000% 0.0021% 0.0533% 4.0000%

022/921 0.0085% 0.0051% 0.0094% 0.0016% 0.0005% 0.5333% 0.0033% 0.0800%
05/26/92 0.0160% 0.0133% 0.0024% 0.0009% 0.0009%1 0.0002% 1.1667% 0.0031% ." .i;: 0.0070%
05/27/92 0.0011 :'•2 .iK:.', .: 0.0005% 0.0019% 0.0014% •: i. 0.0034%: ::.:, " 0.6000% 0.0043%

05/23/921 0.0060% 0.0167% 0.0012% -,.-.. - '... 001% .67 .00%___ 0.2267% 0.0063%

05/29/92 O .0922% 0.0133%1 0.0005% 0.0015% , ;0.32 - . 0.0019%
05/30/92 0.00551% 0.017 0.0022% 0-.00029% . 0.007%1 0.3333% 0.0007% , ._... _ 0.0867%1 0.0060%

06/01/92 0.00'0% 0.0080% 0.0011% 0.004% 001015% 0.2700%- .- . . .. 0.0257%1 0.0113%
06/0.092 • 0.0120% 0,.0060% 0.0020 % 0.0030 % ..- .0 0.0043%

06/03/91 009% 0.0028%-`;" ._.... ..... 0.0037%

06/04/92 0.0115% 0.0028% 0.0024% 0.0005%...',,.;; 0.0004%ý . I...
06/06/90 00.0.05%.0.0024% 0.00.0%":. .100567 MIII 0.__ ,_ -__ _ 0.03%:. : 0.0053%

06/05/92 0.0109%1 0.0024% 0 40:0'0.... :.0053%0.7

06/08/92 3 0.0002%IA-' , 0.0029%1004 _ __ _ _ _ _ 0.0026%
06/09/92 1 00009%1 0.07 .0002%' __ __ __ _ 0.0037%
06/10/92 0.0090%1 0.0066% 0.0006% 0.0021% ' 0.4667% :. ' 0.0300% 0.0047%
06/11192 ' 0.0028%1. 001% 053% .02 0.00331%

06/121/92 0.01.50%' 0:1': 0.0048% : 0.003: % 0 007% 0 3 0.0073%

06/17/92 . ' .003'7%1 0.0450% OO 6 % .30

m:.... ..... a 0 .0 5 6 7 % 0 .1 , :; , ¢t+ mlti '#m',a. .:"+: : ..:" ':;"' "" 1i I " I+ : t . •,,+ il ' t

* Arithmetic average, not time-weighted.
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ATTAC--MENT 4

MAY. - JULY 1992 ST101 SEDIMENT RESULTS
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1992 STI01 GAMMA IN SEDIMENT RESULTS - pCi/kg

DATE CS-137 CS-134 CO-60 CO-58 ZN-65 MN-54 1-131 CE-141 CE-144 EU-152

05/13/92 5.9E--01 4.7E+01 1. 6P402 5.6E+00 5.2E+01 3.5E+01 0.OE+00 1.11E,02 2.5E-+00

05/18/92 1.13E402 5. 7E401 4.9E-402 3.8E+00 2.5L-3402 6. 7E01i 9.4E+00 1.91E302 -4.2E+01
05/27192 4.3E+01 3.9E+01 9.6E1+01 -1. IE+01 3.9E+01 1.6E+01 1.8E+01 3.6E+01 1.3E+01

06/03/92 1.2E-402 73E-01 5. OE-02 1.9E+01 2.91E-02 7.4E-01 1.9E+01 2.11E-02 -1.5E+0t
06/10/92 1.1&-+02 4.9E+01 3.8E,4+02 5.5E-01 2.3E+02 1.•11+02 -1.2E+01 1.3E1.02 -1.IE+02

06/17/92 1.4E+02 7.4E+01 3.3E-102 1.4E+00 2.5E-1102 7.3E-01 8.9E-01 8.9E+01 -8.3E+01 1.3E+01

06/25192 8.9M1+01 6.3E+01 2.311402 -5.2E+00 7.7E+01 4.1E+01 3.1E+01 1.8E+01 -1.3E+02

07/01/92 1.1E-+02 766E+01 3.7F1+02 1.2E401 2. 1E+02 4.2E+01 5.2E+00 1.OE-102 4.3E+00

AVERAGE 1,OEi-02 6.OE+01 3.2E+02 3.3E+00 1.8E+02 5.7E+01 8.9E+00 1.IE+02 -4.5E+01 1,3E+01

111G11 1.4E+02 7.6E+01 5.OE+02 1.9E+01 2.9E+02 1IE+02 3.1IE+01 2.1E+02 1.3E+01 1.3E+01

LOW 4.3E+01 3.9E+01 9.6E+-01 -1.1E+01 3.9E+01 1.6E+01 -1.2Ei+01 1.8E+01 -1.3E+02 1.3E+01

# SAMPLES R.OE+00 8.0E+00 8.0E+00 8.OE+00 8.0E+00 8.0E+00 8.OE+00 8.0E+00I 8.OE+00 1.0E+00
t\)

NOTE: Larger, darker print indicates result above detection level.



1992 ST101 SEDIMENT RESULTS
ACTIVATION PRODUCTS

P.1 COCUFIES/KILOGRAM

1992 ST101 SEDIMENT RESULTS
ACTIVATION PRODUCTS

PICOCURIES/KILOGRAM

6S13 6/18 6/27 6/3 6/10 61/17 0/25 7/1

COLLECTION PERIOD

ED CO-5(0 M00-68 --- CO-60 Nominal LLD -- CO-68 Nominal LLD

5113 6/18 6/27 613 (/10 6J17 8/26 7/|

COLLECTION PERIOD

MZN-5 -- ZN-e5 Nominil LLD

,-P 1992 STIO SEDIMENT RESULTS
ACTIVATION PRODUCTS

PICOCURIES/KILOGRAM

5/13 5/18 6/27 6/3 6/10 8117 6/25 7/1

COLLECTION PERIOD

EJPJN64 -- 1N-54 Nominal LLD



1992 ST101 SEDIMENT RESULTS
FISSION PRODUCTS

PICOCURIES\KILOGRAM
10 state investigation Level 1000 pCi/i (Cs-137), 2500 pCi/I (Ca-134)

140

120

100

.........! .::..:•: !80 o o .......................

4-0

20

a I I I-

6/13 5/18 5/27 6/3 6/10 6/17 6/25 7/1

COLLECTION PERIOD

DCS-137 CS-134 ---- CS-137 Nominal LLD -- CS-134 Nominal LLD

1992 ST101 SEDIMENT RESULTS
FISSION PRODUCTS

P ICOCURIES/KILOGRAM
250

State Investigation Level - 2500 pGi/I
225

200

175

150

125

10 0 ...
....." :..

o ... ,•iiii~••i,• ... .... '~i:7 :!i:i•i
75 .....

25

-25

25 I I I I I

5/13 5/18 5/27 6/3 8/10 6/17 6/25 7/1

COLLECTION PERIOD

0 cE-141 - CE-141 Nominal LLD
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ATTACBMEN 5

ST101 MAY 22 SPECIAL STUDY RESULTS
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MAY 22 STORM DRAIN POND SEDIMENT SAMPLE RESULTS (pCi/kg)

Radionuclide Concentrations

cobalt-60
200
18,0002)
25,400()
483
935
1920

zinc-65
184
4650()
2870(2)
150
130
300

cesium-134
64
1140
737
81
98
202

cesium-137
94
29000)
2500()
270
275
500

cerium-141
144
3474(2)

1390
67

manganese-54
670
448

Sample Location(')

Location

Location

It

'I

TI

Location
II

itto

Location

41

It

Location
ii

II

A (near pipe)
B (mid channel)
C (mouth of channel)
D (west side of pond)
E (north side of pond)
F (east side of pond)

A (near pipe)
B (mid channel)
C (mouth of channel)
D (west side of pond)
E (north side of pond)
F (east side of pond)

A (near pipe)
B (mid channel)
C (mouth of channel)
D (west side of pond)
E (north side of pond)
F (east side of pond)

A (near pipe)
B (mid channel)
C (mouth of channel)
D (west side of pond)
E (north side of pond)
F (east side of pond)

A (near pipe)
B (mid channel)
C (mouth of channel)
D (west side of pond)

Location B (mid channel)
C (mouth of channel)

(G)
(2)

Sketch of sample locations on the following page. of this attachment.
Exceed the DOH investigation levels of 1000 pCi/kg for cesium-137 and 2500 pCi/kg
for other radionuclides.
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N ffmgW

01F

STOIO GROSS BETA IN WATER RESULTS
SPECIAL SAMPLE 5/22/92

ST101 TRITIUM IN WATER RESULTS
SPECIAL SAMPLE 6/22/92

PICOCURIES/LITER
see~

goo.

400

400~

Ida

3000

Ida0

R00

Sao

100

so

a

0

0-

0

0

0 N0flsk,~I Lo~, tI~t

01 O.100,Ionj5Q p2~I - '~

JI

stýIA OTIOIO *01010 8010t0

STATION

ST101 0S-137 & OS-134 IN WATER RESULTS
SPECIAL SAMPLE 6/22/92

PICOCURIES/LITER

STATION

STiQI CE-141 IN WATER RESULTS
SPECIAL SAMPLE-5/22/92

STATION

M~CI-lit EMS-134
81101A 8 s1010 111101C |1101m

STATION



N ST101D

STIO1A STI
1E

ST101 ZN-65 IN WATER RESULTS
SPECIAL SAMPLE 5/22/92

PICOCURMES&ITER
12
11

I* -

a It

7 -f

5 .

4.

NOwsIaB L0~,4 Limit of llacuon

ST101 1-131 IN WATER RESULTS
SPECIAL SAMPLE 5/22/92

PICOCURIES/LITER

5.0-

$.5a--

1-4~n. Lo l Limt of51 D.teeatlo

4.:

4.'-
4I.0-

0.0

t.0-

*0.i1
0 .0

IT '~A 67t1o0 altoIc elm1[ CYITIA 8T1018

STATION STATION

ST101 C0-60 IN WATER RESULTS
SPECIAL SAMPLE 5/22/92

ST101 MN-54 IN WATER RESULTS
SPECIAL SAMPLE 5/22/92

PICOCURIES/LITER PICOCURIES/LITER
9.0

OTIOIA 8T7101 MOM1

STATION STATION



1992 STI01 GAMMA IN SPECIAL SEDIMENT SAMPLE RESULTS - pCi/kg

DATE
1 r . I I I I -I- r T

LOCATION. CS-137 - CS-134 CO-60 CO-S 8 ZN--65 MN-54 1-131 CE-141 CE-I~ I EU-152
LOCATION CS-137 I CS-134 CO -60 CO-58 ZN-65 . MN-54 1-131 CE-141 CE-144 EU-152

05122192 STioIA 9.4E-+01 6.4E,'01 2.0Wi.02 lSE-5301 1.88E+02 2.3E+01 5.4E+00 1.4E4102 -5.4E+01 -9.2E+00

05122/92 STiOIB 2.9E-103 l.JE-f03 1.9E 04 5.8E+01 4.713E,'-03 6.7E-402 7.2E+02 3.7E1+03 6.6E+01 1.5E+02

05/22192 ST10iC 2.5E-403 Z4E+O2 2.5E+04 2. E-1300 2.9E4103 4.5E-102 1.3E+02 1.4.E'+03 1.5E+02 -3.2E+02

05/22/92 STIO0D 2.711+02 8.11-WW1 4.8E-+02 -6.8E+00 1.SE-t02 4.2E+00 -7.2E+00 6.7E1+01 -5.OE+01 -I.6E+01

05122192 STI01E 2.8E1+02 9.8E-,01 9.4E+02 6.3E+00 1.3E402 1.6E+01 -9.2E+00 3. IE+01 -3.4E+01 3.1E+01

05/22/92 STIOIF 5.01E-02 2.OE-,'02 1.9E-,'03 -2.0E+00 3.0E+02 5.1E+01 4.2E+00 9.9E+01 -5.6E+01 2.4E+01

05128/92 MID-POND 4.0E.I01 3.3E+01 1.6E+02 -1.0E+01 2.4E+01 6.8E1100 7.5E+00 2.2E+01 -1.4E+02

AVERAGE 9.4E+02 3.4E002 6.8E+03 8.9E+00 1.2E+03 1.7E1+02 1.2E+02 7.8E+02 -1.7E+01 -2.3E+01

HIGH 2.9E+03 I.IE+03 2.5E+04 5.8E+01 4.7E+03 6.7E+02 7.2E+02 3.7E103 1.5E+02 1.5E+02

LOW 4.OE+01 3.3E401 1.6E+02 -1.OE-01 2.4E+01 4.2E+00 -9.2E+00 2.2E+01 -1.4E+02 -3.2E+02

# SAMPLES 7.0E+00 7.0E+00 7.0E+00 7.0E+00 7.0E1+00 7.0E+00 7.OE+00 7.0E+00 7.0E1+00 6.OE+00

/
NOTE: Larger, darker print indicates result above detection level.



1992 ST101 SPECIAL SEDIMENT RESULTS
SAMPLES TAKEN 5/22/92

1992 ST101 SPECIAL SEDIMENT RESULTS
SAMPLES TAKEN 5/22/92

PICOCURIES/LITER PICOCURIES/KILOGRAM

2760

2500

2260

2000

1780

1500

1260

1000

760

500

260

0

)00 -

0

0

0 .
.o

0

0

Satot InVO311gatlon LoveI

8TIOIA BT1OIB ST1010

STATIC
STWOO STIOIE STIOIF STIOIA artiD ST161C si'woto

STAT ION

ED ZN-55

ST 10 IE STIOWF.

mco-so

1992 ST101 SPECIAL SEDIMENT RESULTS
SAMPLES TAKEN 5/22/92

PICOCURIES/KILOGRAM

ST 10 tA S1018 ST tO1C STIOID

STAT ION

ED: MM~-64

STIOE STIO1F



1992 ST101 SPECIAL SEDIMENT RESULTS
SAMPLES TAKEN 5/22/92

PICOCURIES/KILOGRAM
3000

:2750

2500

2250

2000

1750

1500

1250

1000

760

500

250

0

Stat ifv~l fon Level0514 i__State investilqatlon Level (Cs-13.)

9AtlRQ 92:ý-". C.9 -13 7

--------------- iii~ii -- ------- ------

.. .. ..

ST101A STIOI1 ST101C ST101D ST10IE STIOIF

STATION

CS-137 E CS-134

1992 ST101 SPECIAL SEDIMENT RESULTS
SAMPLES TAKEN 5/22/92

PICOCURIES/KILOGRAM
4000

3500

3000

2500

2000

1500

1000

500

0

ST101A ST1015 ST101C STIOI1 ST101E ST1O1F

STATION

CE-141
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GAMMA IN SPECIAL 05/22/92 VEGETATION SAMPLE RESULTS - pCi/kg

LOCATION CS-137 CO-58 CO-60 MN-54 CS-134 CE-141 1-131 ZN-65 CE-144

STIOIB 1.3E+01 3.4E+00 1.2E+01 9.6E+00 9.1E+00 1.2E+01 -1.2E+00 4.IE+00 -2. 1E+01
STIOIE 8.3E+00 1.5E+00 -3.6E+00 1.7E+01 -2.1E+00 -6.5E-01 2.4E+00 2.0E+01 -5.4E101

AVERAGE 1.IE-01 2.513+00 4.2E+00 1.313+01 3.5E+00 5.7E+00 6.0E-01 1.6E+01 -3.8E+01

HIGH 1.3E+01 3.4E+00 1.2E+01 1.7E+01 9.1E+00 1.2E+01 2.4E+00 2.8E+01 -2.IE+01

LOW 8.3E+00 1.5E+00 -3.6EO00 9.6E+00 -2.1 E+00 -6.5E-01 -1.2E+00 4.AE+00 -5.4E+01

#OF SAMPLES 2 2 2 2 2 2 2 2 2

00
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- 17 WASHINGTON PUBLIC POWER

Q0SUPPLY SYSTEM

INTEROFFICE MEMORANDUM

DATE: July 6, 1989

TO: D. E. Larson; Mgr., Rad. Programs & Inst. Cal.

FROM: E McDonald, Environmental Scientist I

SUBJECT: STIOl SAMPLE RESULTS FOR JUNE

REFERENCE:.

DISTRIBUTION: MAIL DROP:

El WNP-1 FILE
E3WNF-2 FILE
El WNP-3 FILE

WNP-4 FILE
WNP.5 FILE

El HGP FILE
PKWD FILE
LEGAL FILE

El ADMIN FILE
CJ Card
File
JEW/ib

Attached are the results of the ST101 storm drain sediment sample through July
5. Also included are the graphs showing CS-134 and 137, Zn-65 and Co-60 for
1989 and for 1987 through 1989.

Attachments

JEM/sl p
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1989 STIBI Results-Microcuries per Unit.

DATE CS-137 CS-134 CS'RATIO CO-68 CO-58 CO-57 C058/C060 C05710068 ZN-65 lIH-54 MN54tZN65 ED-121 NB-95

A2/17 7..16E-08
12/28 8.68E-B8
M323 5.92E-98
a4/14 4.95E-28
&4/29 7.99E-%B
65/18 2.99E-08
W531 5.49E-88
Wh15 6.53E-18
37/05 b.36E-28

4.53E-08
3.2/2E-60
6.49E-88
6.35E-98
4 .83E-28

76.60E-08

-4. IBE-28
4.29E-O8
3. SBE-ga
3.91E-08

7.86E-21
6i.47E-11
8.93E-01
7.31E-81
9.63E-81i
1 .33E+00
8.9 1E-M
1. 37E+92
7.44E-91
.49E-0 1

6.14E-21

B. 44E-28
5.41E-28
2.92E-87
2.42E-07
I. IE-27
5.73E-08
1. 46E-Z7
2.34E-98
8.28E-26
1 .07E-07
1 .72E-27

435SE-89 - 5.75E-12

- 8.822+8

- .ZOE+00

- M8EM8
- .9@2+zz

8.82+8M
2.182E+2
LIZ2E+90
9.92.60M
8.322+00
* .88+82
2 .1E+29
8.28E+83
1.88E428
I.BZ2+ga
1 .22E+90

1 .74E-97
8. 48E-06
2.69E-07
1.972-87
1. 43E-07
8.1S82-8
I .24-27
4.72E-08
I .2E-87
1.119E-B7
6.74E-97

1.35E2-8

2. 66E-08
1 .39E-08
1 .49E-aB
6.83E-09

S. 29E-99
9.945E-29
1. 36,--8z
1. 68E2-8

7.77E-22
1. 1iE'-B1

7.14E-02
1.34E-11
8.4!E-92
9.662-8--2
1. l2l-g I
9.4tE-12

9. 26E-97
8.86E-87
9.602-87
9.68E-07

7.71E2-7
6.492-Z7
4.24E-27

8.399-F7

S. 701 E-37

DATE ND-97 ZR-95 XE-133 HU-103 ER-51 SN- 113 SR-95 SR-92 1-72 1-131 NA-24 3E-7

B1/11 2.24E-09 9 .36[2-7. - -- z

al 131 3. 14E-088 3.3"LE-Zi

62/17 2.44E-99 --- 7.88-28 2.44E-27 -- 5422
a2/25 2. 4 E-Z89-- 2.93E-97 -

a3/23 - - - ! -- i7Ea
W414 2. 12EM-7 ! . I A.~

312A/8 -- - - -

25119 is --- 9.712-28 -- .722
Z5/31 6. 12E2-9 -- - 2.63E-29 3.78E-07 -- 1352-E87
W6I 15 -- - 3.12E-B8 2.532-V7 - 1.2E-27

57 /25 - ------- 2.58E-87 -. 72:--2s

1989 GRAPH RESULTS-(NICROCURIES PER UJNIT)

DATE CS-137 CS-134 CS RATIO CO-60 CO-58 CCI RATIO IN-65 [-131
- - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- - - -- - - -- -- - - - - - - --

01117
81/31
92117

22128
W2312
84/14
84129
25/18
B5/31
86/15

071M5

5.76E-a8
5.03E-98
7. 16E-08
9.68E-28
5.92E-28
4.95E-Z6
7.99E-08
2.9q2-88
5.49E2-8
6.53c-988

6.36E-28

4,53E-88
3.26;-88
6,49E-?8

6.35E-38
4.83E-Z8
6.6aE-98
7.24E-92
4.98E-88
4.09E-Z8
3.58E-98
3.9 [E-98

7.96E2-1
6. 72-9 1
8.932l-c1
7.3[E-21
9. b3c-l1
I .332±8
.8.1 E-Z I

I .37E+20
7. 44; 2-8
5. 462-0 1
6. 14E-Z I

8242E-08
.. 41E-07
2,82E-27

2. 4IE-87

5.73E-90
1.46E-087
2.34E-08
8.28E-BB
1.17E-97
1.72E-07

4.85E-99 5.75E-82 1.74E-27
8. 41S-88

1.97E-V7
1. 3E-V7
8.98E4-8
1.04E-87
4.72E-28
1.241E-17
1.9M-007
6.74-'E-7
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Error Check (?ERR>2OF:44); 7'EP.R<20%=C.3; Hf~-
corE CS-137 CS-131 CO-60 CII-58 CO-57 V4-65 liff-51 cri-1fl9 HIJ-95 tie-197 IR*-95 X.-V3.3 P.1.1-103 CR-51 511-119l 5,R-05 SR-92 V'-92 1-131 tWif-21 BE-?

-/ F -4--- - - --- - - -- - - -- - - -- - - -- - - -- - - --- - -- - --- -- - - --- - - - - - - - - - - - - ------- --- - -- - - -- - -- - -- -- - -

U281. . - . - - - - - - - - -

1/26.

3/23 . - -. 4 - .- - - - -, .- -+

F1/05 . . .. . -- - . - -



1989 ST101 RESULTS
FISSION PRODUCTS
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1989 ST101 RESULTS
ACTIVA11ON PRODUCTS
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1987-89 ST101 RESULTS
FISSION PRODUCTS
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1987-89 ST101 RESULTS
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WASHINGTON PUBLIC" POWER

" " SUPPLY SYSTEM

INTEROFFICE MEMORANDUM
1 'DISTRIBUTION: MAIL DROP:

[L WNP-1 FILE

DATE: September 29, 1989 E]WNP-2 FILE
Li WNP-3 FILE

TO: K. D. Cowan.; Manager 9f OD rational Experience fZ WNP.4 FILE

Assessment (9568) LWNF-] W -*FILE
FROM: T. S. Gray; Sr. Healt'h Physi( 4t, Radiological QIJHGPFILE

Assessment (1020) PKWD FILE
SUBJECT: OER 83022F STATUS Li LEGAL FILE

LI ADMIN FILE

RG Graybeal-927K
REFERENCE: BJ Hahn-956B

DE Larson
DJ Pisarcik-927K
TSG/lb

The subject OER involves monitoring and possible disposal requirements for
sludge contaminated to very low levels from three (3) sources: The sewage
treatment plant, cooling towers, and roof drain field.

The sewage treatment plant sludge has been sampled for low levels of
contamination. Very low levels of radioactivity were found but were determined
to be of Department of Energy (DOE) origin and therefore not subject to our
control or regulation.. When the sewage treatment sludge is disposed of;
representative samples will be taken to determine if any contamination exists.

A draft cooling tower sludge disposal evaluation has been performed and is
attached. In the evaluation, the low levels of activity were possibly
determined to be of DOE and WNP-2 stack origin and therefore no 10 CFR 20.302a
application would be necessary. However, information to support this position
is still being accumulated. In the meantime, routine samples will continue to
be taken to monitor the low levels of radioactivity. A final cooling tower
sludge disposal evaluation is expected by 2/1/90.

The roof drain field, that serves the WNP-2 roof drains and "clean" Turbine
Generator Building sumps, has been found to contain very low levels of DOE and
WNP-2 origin radionuclides. A PER 289-0731 has been written to investigate any
suspected paths of contamination and to initiate corrective actions to
eliminate any identified paths. Meanwhile, routine samples of sludge at the
outfall are being taken. Also samples outside of the outfall area are being
taken to define the extent of the low level contamination. Based on the
results of these samples, disposal options, if necessary, will be evaluated.

TSG/mes



COOLING TOWER SLUDGE DISPOSAL EVALUATION

1.0 BackQround

During routine operation of the WNP-2 cooling towers,

the annular water distribution flumes, located on top of the

cooling towers, become clogged with sludge. The sludge is

removed approximately twice a year as part of the annual

refueling outage and whenever unscheduled outages/sludge

levels permit to ensure adequate cooling tower performance

and to minimize corrosion of the Circulating Water System.

The wet sludge is removed by vacuuming or sucking the

material into a 3000 gallon tank truck. The material is then

Af taken to the WNP-2 landfill and dumped where it quickly dries

taking on the appearance of dry parched earth.

Cooling tower sludge accumulates mostly in the flumes

opposite the incoming water riser where there is minimal

turbulence. The buildup and composition of the sludge varies

according to river flow, air and water temperature, and wind

conditions. The sludge is composed of a mixture of river

sediment, windblown silt from the desert, and biomass. An

analysis of the cooling tower sludge, performed by Calgon

Corporation, identified the major sludge constituents as

aluminum silicates (plagioclase and montonorillonite) and

silica from diatoms and quartz. Biofouling monitoring by the

Supply System has shown a seasonal variation in biomass

formation with less growth measured during the winter months.0
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Percent organic material measurements, related to biomass

production, have indicated anywhere from 8 to 26% of the

sludge is of organic origin.

2.0 Radioloqical Characteristics

Cooling tower sludge data and radioactivity content

calculations are shown in Table 1. Total radioactivity

estimates were based on isotopic analyses of dried sludge

samples and by assuming an average of two cooling tower

cleanouts per year. A summary of the estimated activity per

year and total activity at the end of forty years is shown

below.

Radionuclide Half-life uci/year Total uCi @ 40 yr

Mn-54 0.855 2.5 3.1
Co-60 5.271 16 120
Zn-65 0.67 7.0 7.0
Cs-134 2.065 8.8 26
Cs-137 30.0 19 500

The very low levels of radioactivity contained in the

sludge have been found to originate from materials suspended

in the Columbia River and from routine plant airborne

effluents. The presence of cobalt and cesium isotopes in the

Columbia River, a result of Hanford plutonium production

activities, has been documented for some time. These

radionuclides in the Columbia River are introduced into the

WNP-2 water systems via the make-up flow of the TMU system.
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An estimate of the total solids introduced, based on average

1987 suspended solids in the make-up water, indicate

approximately 4,000 pounds are available each month.for

accumulation. These solids, with the attendant biomass, tend

to settle out in the distribution flumes of the cooling

towers.

The low levels of radionuclides in the sludge from

routine plant airborne effluents result from air drawn into

the cooling towers to aid in the water cooling process. This

is due primarily to the close proximity of the cooling towers

to the Reactor Building release point. Particulate

emmissions in the effluent are effectively washed out and

trapped in the cooling tower sludge. Since the radioactive

material in the sludge originates partly from the Reactor

Building release point, it has already been accounted for in

terms of license requirements and therefore represents

environmental radioactivity. The accumulation of airborne

effluents in the cooling tower sludge, however, represents an

alternative pathway for the radionuclides released from the

stack. The radiological impact of this alternative pathway

was evaluated according to all potential modes of exposure as

shown in the next section.

3.0 Evaluation of Radiological and Environmental Impact

The radiological impact of the cooling tower sludge

disposal to onsite personnel was evaluated by considering the

following potential modes of exposure: 1) external exposure
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from standing on the ground above the disposal site, 2)

internal exposure from the inhalation of resuspended

radionuclides, 3) internal exposure from the ingestion of

food grown on the disposal site, and 4) internal exposure

from drinking potentially contaminated groundwater.

The most plausible mode of radiation exposure is the

external exposure caused by persons working above the

contaminated sludge. Calculation results and assumptions

used in the evaluation from external exposure are shown in

Table 2. The annual exposure to an individual from external

exposure is conservatively estimated to be less than a tenth

of a millirem after the first year of sludge disposal. This

annual dose would then be expected to level off at about two-

tenths of a millirem based on verified Microshield

calculations of exposure rate versus increasing sludge depth

due to continued sludge disposal. The calculations are

conservative in that most of the estimated 100 hours per year

that employees may work in the landfill will be in a location

away from the sludge.

The second most plausible mode of radiation exposure is

internal exposure resulting from the inhalation of

resuspended contaminated sludge. Calculation results and

assumptions used in the evaluation are shown in Table 3. The

annual exposure to an individual from the inhalation of

airborne sludge is conservatively estimated to be less than

four-hundredths of a millirem. In the exposure evaluation,

dose factors for the highest exposed adult organ were taken
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into account for a worker inhaling at a moderate rate of 20

liters per minute for 100 hours per year occupancy time in

the landfill.

Internal exposure from the ingestion of food grown on

the disposal site is considered unlikely as crop production

is not anticipated for future land use on this property.

Internal exposure from the consumption of potentially

contaminated groundwater is estimated to be minimal. There

are no wells drawing from the unconfined aquifer downgradient

of the disposal site. There are two wells in use at the

Supply System WNP-l site about 7000 ft. east of the disposal

location. However, these wells are 372 ft. and 465 ft. deep,

and, based on stratigraphy and water quality data, appear to

draw from a semi-confined aquifer in the Ringold

conglomerates and the upper fractured basalt flow. If it

were assumed that all the radioactivity reached the

groundwater beneath the disposal site, the radionuclide

concentrations at the WNP-l wells would be reduced to a small

fraction of their maximum permissible concentration (MPC)

value by radioactive decay and sorption (Table 4) There

would be additional reduction due to dispersion in the

aquifer.

The nonradiological environmental impact of cooling

tower sludge disposal is negligible. The disposal does not

involve the disturbance of new ground nor does it represent

new land use. The area has been previously excavated for

borrow material and backfilled with native soils and
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construction debris. The cooling tower sludge is composed

mostly of river sediment and windblown silt and is not a

concern with respect to hazardous waste regulation (see

40CFR261.6(a) (d) (iv)).

4.0 Disposal Analysis

The radionuclides contained in the cooling tower sludge

are of environmental origin and, as such are not licensed

material as defined in 10 CFR 20. Accordingly, the

provisions of 10 CFR 20 do not apply to this material.

Instead, the requirements of 40 CFR 190 that outline

permissible exposures to members of the public from the

nuclear fuel cycle, are applicable. Therefore, detection

levels must be sensitive enough to meet the requirements of

40 CFR 190. Note that the Supply System does not consider

radionuclides originating from Department of Energy

activities on the Hanford Reservation for compliance with 40

CFR 190. These radionuclides, however, have been included in

the analysis to demonstrate that the cumulative radionuclide

impact is still negligible.

As shown in the radiological impacts section, the most

plausible and limiting form of exposure is from external

exposure. Accordingly, the limiting criterion for whole body

exposure from 40 CFR 190 is 25 mrem/yr. From Tables I and 2,

it is shown that the radionuclide mixture of 1.207 pCi/g

contained in the sludge produces an annual dose of 0.097

mrem. Taking Microshield calculations into account (infinite



Page 7

slab source) for the buildup of sludge and self attenuation

produces a maximum annual dose of 0.19 mrem. Equating this

to a specific activity that would produce an annual dose of

25 mrem yields:

25 mrem/yr x 1.207 pCi/g/0.19 mrem/yr 159 pCi/g

Thus, 159 pCi/g represents the limiting specific activity to

ensure the annual dose of 25 mrem was not exceeded. Assuming

that the relative amounts of the radionuclides do not change

significantly and that Co-60 accounts for greater than 50% of

the external exposure, the specific activity of Co-60 that

equates to an annual dose of 25 mrem is:

159 pCi/g x 0.36 pCi/g/l.207 pCi/g = 47.6 pCi/g Co-60

To ensure compliance with 40 CFR 190, the survey

technique used for monitoring the cooling tower sludge must

be sensitive enough to detect 47.6 pCi/g of the limiting

radionuclide, Co-60. Therefore, by setting the lower limit

of detection (LLD) to 47.6 pCi/g of Co-60 and assuming the

radionuclide mix does not significantly change, the count

time for a 450 ml marinelli sludge sample is calculated as

follows:
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LLD = (4.65*Sb)/(E*V*2.22 dpm/pCi*Y*exp-XLt)

where: Sb = std deviation of bkg count rate (Rb/t)
E = counting efficiency
V = sample size in grams
Y = fractional yield
At = time elapsed between sample collection and

counting

47.6 pCi/g = (4.65*Sb)/(0.0028*380g*2.22dpm/pCi*l*l)

Rearranging and solving for Sb:

Sb = (47.6pCi/g*0.0028*380g*2.22dpm/pCi)/(4.65) = 24.2

Solving for count time:

24.2 = (Rb/t)'b
2).

t Rb/(24.2) 1 cpm/(24.2/m) 1.7E-3 mnin

Thus, with the above counter specifics, a count time of

five minutes would be more than adequate to ensure the

provisions of 40 CFR 190 are met. Should the activity be

greater than or equal to that specified, then the cooling

tower sludge disposal should be reevaluated.
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TABLE 1

Cooling Tower Sludge Data and Radioactivity Content Calculations

A. Estimated Annual Volume

.6 cooling X 2 truck loads X 2 cleanouts X 3000 oallo•s X 3785 .cm_3 X 0.19 solid = 5.2 E + 7
Lowers tower yr truckload gallons fraction yr

B. Estimated Annual Mass

5.2E + 7 cm3

yr
X 0.85 qg__

cm
3

= 4.4E + 7 _
yr

C. Estimated Activities

Highest Avg. Total Activity

Radionuclide Half-Life (yrs) Activity (oCi/q) per Year (UCi)

Mn-54
Co-60
Zn-65
Cs-134
Cs-137

0.855
5.271

0.67

2.065

30

5.7E-2

3.6E-1

1 .6E-1

2.OE-1

4.3E-1

2.5
16
7.0
8.8

5.3E+l

Activity at End,

of Forthieth Year (tiCi).

3.1

1.2E+2

7.0

26
5.OE+2

6.6E+2

* Activity (pCi) = P (1 - e-Xt)

Hhere" P =,pCi/yr
= decay constant

t = 40 yr



TABLE 2

Estimated Annual External Exposure To An Individual
From Standing Above The Contaminated Cooling Tower Sludge

a b C
Avg Surface External Dose Dose
Dep. (pCi/m2) Fac. (mrem/hh/pCi/m2) (mrem)Radionuclide

Mn-54
Co-60
Zn-65
Cs-134
Cs-137
Total

4.9E+3
3. 1E+4
1. 4E+4
1. 7E+4
3.7E+4

5. 8E-9
1.7E-8
4. OE-9
1. 2E-8
4.2E-9

2. 8E-3
5. 3E-2
5. 6E-3
2. OE-2
1. 6E-2
9.7E-2

a. The average surface deposition was estimated by assuming that
all of the radioactivity in the contaminated sludge was
deposited on the top 10 cm surface and that the average
concentrations of radionuclides were the same as the measured
concentrations.

b. External dose factors were taken from Table E-6 of Reg. Guide
1.109, Rev. 1.

c. Annual dose was based on an occupancy of 100 hours per year.
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Table 3

Estimated Annual Internal Exposures
From Inhalation Of Contaminated Sludge

a b

Radionuclides

Mn-54
Co-60
Zn-65
Cs-134
Cs-137

Avg Surface Inhal. Dose Target Dose
p (PCi/m2) Factor (mrem/!Ci') Orrgan (Imrem)

4.9E+3
3. lE+4
1. 4E+4
1. 7E+4
3. 7E+4

1. 75E-4
7.46E-4
1. 08E-4
1. 06E-4
7. 76E-5

lung
lung
lung
liver
liver

1. 1E-3
2. 8E-2
1.8E-3
2. 2E-3
3. 4E-3

a. Inhalation dose factors for the highest adult organ were taken
from Table E-7 of Reg. Guide 1.109, Rev. 1.

b. Annual doses were calculated using a resuspension factor of
1E-5/m and an inhalation rate of 1.2E+2 m3/yr based on 100
hours occupancy. The resuspension factor was taken from
Appendix C of LA-4558-MS, Surface -Contamination: Decision
Levels.
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TABLE 4

Estimated Groundwater Concentration
Of Radionuclides From Cooling Tower Sludge

Total Activity
Per Yr (uCi)Radionuclide

Mn-54
Co-60
Zn-65
Cs-134
Cs-137

MPC
.(Uci/ir

b
a Estimated

Concentration

1. 7E-12
l.IE-I1
4.7E-12
0.0
2.2E-14

2.5
16

7.0
8.8

19

1E-4
3E-5
2E-4
9E-6
2E-5

a. Maximum permissible concentrations for water per 10 CFR 20
Appendix B, Table II, Column 2.

b. Estimated groundwater concentration due to radioactive decay
and sorption per WNP-2 FSAR Section 2.4.13.3.
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DIC 2601.1
Contamination Event Report

No. 98-001
No. 01-001
No. 01 -002
No. 03-001
No. 03-002
No. 03-003
No. 05-001

Summary

The following report summarizes information regarding potential release of radioactivity or
detection of elevated radioactivity levels in the Storm Drain Pond (SDP) in accordance with 10
CFR 50.75(g). The documentation of several of the events (98-001, 01-001, 01-002, 03-002,
03-003) provided below indicates no contamination was released to the SDP. No dose analysis
is necessary for the events described as no actual release of contamination to the SDP
occurred, hence no significant contamination remains after decontamination efforts. The
purpose of the report is to consolidate the data concerning each event and to clearly document
the events as outlined in 10CFR50.75(g) due to the potential release of radioactive material.
Each event was evaluated on a case by case basis and the SDP is monitored under the
station's routine Radiological Environmental Monitoring Program (REMP).

Event Description & Location

CER 98-001 (PER 298-0783)
A valve in the Fire Protection System broke resulting in the flooding of the northeast reactor
building stairwell on June 17, 1998. Water from the northeast reactor building stairwell was
pumped to the Storm Drain Pond at 15:00 after isotopic analysis of a sample taken at 14:15
indicated no radionuclides were present in the water. A second grab sample taken at 15:20
indicated a Cobalt-60 level of 5.2E-08 microcurie per cubic centimeter. The pumping of the
water from the stairwell to the SDP was discontinued at 16:20. A final sample of the water that
was pumped was taken at 16:34 with the results of this sample indicating no Cobalt-60. A
composite sampler located at the Storm Drain Pond was started at 15:00 and discontinued at
17:15. A 171 milliliter sample was analyzed with no radionuclides being detected,
Approximately 17,000 gallons of water was discharged to the SDP from the northeast reactor
building stairwell.

CER 01-001 (PER 201-1233)
A small amount of potentially contaminated water may have been introduced to the Storm Drain
system when the Fire Protection System (FP-SYS-W21) was drained on June 11, 2001 to the
Storm Drain connection and out through the C100 door. Two red rubber hoses water hoses
from the Tool Crib were used to drain the water from drain valve 21/6 to the storm drain
connection via a system strainer on the Radwaste 437' elevation. Approximately 100 gallons of
water was released to the storm drain and out the C100 door. Following the system drain, the
red rubber hoses were removed and 2.5" fire protection hoses were connected to the system
strainer and the system was flushed at 500 gallons per minute for seven minutes. The Fire
Protection System Engineer collected a sample of the water and scale from the strainer catch
bowl due to the reddish color suspecting it was attributed to Microbiological Influenced
Corrosion. The Fire Protection System Engineer wanted to have the sample analyzed at the
environmental lab. An isotopic analysis by the station Chemistry laboratory indicated the
presence of Cobalt-60 and Chromium-51 among other radionuclides.

Page 1 of 8



DIC 2601.1
Contamination Event Report

No. 98-001
No, 01-001
No. 01-002
No. 03-001
No. 03-002
No. 03-003
No. 05-001

The source of the contamination was traced to the rubber hoses used to drain the system. The
initial level of contamination in the hoses is unknown. The flow proportional sampler that
normally monitors the storm drain discharge was inoperable due to all of the sample bottles
being full. As an alternative, a sample of sediment was taken from the discharge area on June
13, 2001 and a follow-up water sample was collected on June 14, 2001. These samples cannot
be directly related to this event due to the multiple plant sources that discharge to this point.
However, they do provide an indication of whether this is a reportable contamination event. The
sediment sample was found to contain 1.24E-7 microcurie per milliliter Cobalt-60 (124
picocuries per kilogram wet). The follow-up water sample was analyzed and found not to
contain any detectable radionuclides.

CER 01-002 (PER 201-1381)
Approximately 2.5 gallons of potentially contaminated water was poured down a sink drain in
the 487' elevation of the Radwaste Building in Room C-312 which is connected to the Storm
Drain system on June 22, 2001. The water that poured down the sink was used to wash the
contractor's tools and half masks following an asbestos removal job in the 487' Radwaste
Chemistry Laboratory. Two additional buckets of water used on the same job were sampled
and analysis indicated no radioactivity. Analysis of swipes taken from the laborers sink and
drain also indicated no radioactivity. No contamination was found during the tile removal in the
Chemistry laboratory and tile in known contaminated areas in the laboratory was not allowed to
be taken up.

CER-03-001 (PER 203-0856)
The analytical results for the Storm Drain outfall composite sample for January 2003 indicated a
Tritium level of 1.23+0.03 E+04 picocuries per liter. This level was the highest level observed
since 1994. The Offsite Dose Calculation Manual acknowledges that tritiated water may be
released into the environment. Section 3.1 of the ODCM states: "Tritium in the form of tritiated
water vapor is released to the environment through monitored/sampled pathways. Under
certain meteorological conditions, the tritiated water vapor may condense onto surfaces such as
rooftops and exterior walls. Subsequently, this condensed, recaptured tritiated water may be
carried with precipitation into the Storm Drain Pond (SDP) which serves as a collection point for
rainfall on plant roofs. Influent to the SDP is continuously sampled and periodically analyzed for
tritium content."
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CER 03-002 (PER 203-2356)
Routine sampling of the Plant Demineralized Water System for radioactivity revealed that
radioactivity had been introduced into the water system. Samples taken on June 4, 2003 had
no indication of radioactivity above MDA levels. The following table provides information with
regard to the samples taken between June 11,2003 and June 12, 2003.

Sample Location 441' Turbine Bldg. 548'Reactor Bldg. 487' Radwaste Bldg.
Sample.Date/Time June 11,2003 20:15 June 11,2003 21:50 June 12,2003 02:05
Radionuclide microcurie per milliliter microcurie per milliliter microcurie per milliliter

Cobalt-58 3.48E-8 2.06E-8
Cobalt-60 7.04E-8 3.23E-7 6.48E-8
Cesium-137 5.24E-8 4.13E-8
Manganese-54 3.12E-8 -_-
Zinc-65 2.44E-7 1.08E-7 1.90E-7
Tritium 1.52E-4 9.8E-5 1.99E-4

Leakage from pumps and the Deminerilized Water Storage Tank overflow may go to the Storm
Drain Pond. However, there was no documentation indicating the Storm Drain Pond received
any contaminated water from this event.

Corrective actions included identification of the source of the contamination and flushing of the
Demineralized Water System to return it to a non-radioactive system.

CER 03-003 (PER 203-3885)
Analysis of the initial sample of the WOA drain basin identified a tritium concentration of 1.05E-
05 microcurie per milliliter and the .analysis of the backup sample found 1.11 E-5 microcurie per
milliliter. The WOA airwash was secured for cold weather operations and Chemistry was
requested to sample the drain basin to determine if Operations could release the water to the
storm drain pond. The laborers were requested to pump the screenwash basin water into
drums for processing in radwaste. Discussions with Operations identified that although the
system was in service, it had not operated for some time due to cold ambient temperatures.
Therefore, the water had been sitting in the basin with no make-up or overflow. Samples of the
inlet air to the fans indicted the presence of tritium which indicates the plant was probably
recycling air from the Turbine Exhaust Air (TEA) discharge that is know to contain tritium. The
contact of the TEA discharge with the stagnant water in the basin most likely resulted in
equilibrium of the tritium activity between the air and the water.
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No tritium was found in the analysis of the Storm Drain Pond composite sample and drain line
sample which indicates the system did not discharge to the pond.

CER 05-001 (Condition Report 205-08789 (Plant Tracking Log # 235297))
Environmental Services reported increased Cobalt-60 levels of 19.9 picocuries per liter from the
composite sampler located at the Storm Drain Pond (REMP Station 101). The evaluation
provided for this Condition Report provided information with regard to the plant effluents and the
precipitation records from Hanford to explain the increased activity level detected in the
composite sample.

The following is an excerpt of the information provided the 'Current Status' tab of Plant Tracking
Log # 235297:

"Hanford Met Tower precipitation records and plant particulate and iodine effluent results are
tabulated below:

Month Inches of Rainfall Curies of
Particulates/lodines*

Jan 0.93 3.98e-6
Feb 0.04 8.74e-6
Mar 0.31 7.33E-6
Apr 0.26 1.45E-4
May 0.79 1.21 E-4
Jun 0.06 2.37E-4
Jul 0.09 2.33E-5

Aug 0.06 2.08E-4
Sep 0.66 2.84E-4
Oct 0.29 2.21 E-5

*Half lives >8 days

During the early part of the summer dry season (May 6th to July 2nd), refueling maintenance
activity generated some particulate effluents. Following startup on July 2, 2005, an RWCU
system leak also was generating particulate effluents. The first significant rainfall following
these releases probably washed particulates that had settled on building roofs to the storm drain
pond. As stated above, this is anticipated by plant design and the storm pond is monitored and
managed in accordance with 10CFR50.75(g).

The Storm Pond is managed in accordance with 1 OCFR50.75(g). A flow proportional sampling
system is installed at the storm; drain discharge into the storm pond (evaporation basin) and the
aliquots analyzed monthly. No change to this sampling frequency is recommended."
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The detected activity in the composite sample was below the reporting level of 300 picocuries
per liter specified in Table 6.3.1-2 of the Offsite Dose Calculation Manual.

The Columbia Generating Station 2005 Annual Radiological Environmental Operating Report
provides the following information with regards to the samples taken at the Storm Drain Pond in
2005:

"5.9.1 Storm Drain Pond (Station 101)
The storm drain pond is located approximately 1500 feet northeast of the CGS. Water is sent to
the pond through an 18-inch diameter pipe that discharges into a 300-foot long earthen channel
that leads to a 100-foot diameter pond. The pond is a shallow, unlined percolation/evaporation
basin. Water at the storm drain outfall is sampled using a flow proportional automatic sampler
to collect monthly composite samples. Samples were analyzed for tritium, gross beta, and
gamma emitting radionuclides. Tritium was detected in just over half of the outfall water
samples during 2005. The tritium concentrations were consistent with the levels that have been
seen in previous years. In the sample from May, a higher than average gross beta result was
measured. The concentration was reported at 38.3 picocuries per liter; this result was not
supported by the gamma analysis results. All other beta measurements at Station 101 in 2005
were within the normal range. The September sample contained Cobalt-60 at a concentration of
18.4 picocuries per liter. This value was within the range for Cobalt-60 values measured
previously, but Cobalt-60 had not been seen at this station for several years. No other gamma
emitting radionuclides of interest were measured at Station 101 in 2005."

Location:
The storm drain pond is located within the controlled area boundary (a 1.2 mile radius
surrounding the plant). Storm water was released at a point approximately 1500 feet northeast
of the plant. The water is released through an eighteen inch diameter pipe at a concrete outfall
into an earthen channel approximately 300 feet in length. The channel empties into a circular
unlined pond area that is approximately 100 feet in diameter.

Radioloqical Information
The following documents provide information with regard to the radiological information for each
event.

1. Problem Evaluation Request, PER No. 298-0783, Isotopic Analysis of Discharge to
Storm Drain Indicates Some Cobalt-60 Present, June 17, 1998.

2. Problem Evaluation Request, PER No. 201-1233, Potentially Contaminated Water
From Red-Rubber Water Hoses Inadvertently Released Into the Storm Drain
System, June 12, 2001.

3. Problem Evaluation Request, PER No. 201-1381, Potentially Contaminated Water
Poured Down A Drain Which Goes to the Storm Drain System, June 22, 2001.

4. Problem Evaluation Request, PER No. 203-0856, Tritium Levels in January
Composite Sample of Storm Drain Outfall Water Elevated, March 18, 2003.
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5. Condition Report 205-08789 (Plant Tracking Log # 235297), Increase Cobalt-60 was
observed at the Storm Pond discharge during October, November 11, .2005.

CER 98-001 (PER 298-0783)
The activity levels indicated for this event was that the second grab sample taken at 15:20
indicated a Cobalt-60 level of 5.2E-08 0Ci/cc. However, the initial grab samplethe composite
sample and a third sample indicated no detectable activity.

CER 01-001 (PER 201-1233)
The composite sampler was not operable at the time of this event. A sample of sediment was
taken from the discharge area on June 13, 2001 and a follow-up water sample was collected on
June 14, 2001. These samples cannot be directly related to this event due to the multiple plant
sources that discharge to this point. However, they do provide an indication of whetherthis is a
reportable contamination event. The sediment sample was found to contain 1 .24E-7 microcurie
per milliliter Cobalt-60 (124 picocuries per kilogram wet). The follow-up water sample was
analyzed and found not to contain any detectable radionuclides.

CER 01-002 (PER 201-1381)
A sample of the water disposed down the drain was not available for analysis. However, two
additional buckets of water used on the same job were sampled and analysis indicated no
radioactivity. Analysis of swipes taken from the laborers sink and drain also indicated no
radioactivity. No contamination was found during the tile removal in the Chemistry laboratory
and tile in known contaminated areas in the laboratory was not allowed to be taken up.

CER 03-001 (PER 203-0856)
The analytical results for the Storm Drain outfall composite sample for January 2003 indicated a
Tritium level of 1.23+0.03 E+04 picocuries per liter.

CER 03-002 (PER 203-2356)
The following table provides information with regard to the samples taken between 6/11/03 and
6/12/03.

Sample Location 441' Turbine Bldg. 548'Reactor Bldg. 487' Radwaste Bldg.
Sample Date/Time June 11,2003 20:15 June 11,2003 21:50 June 12,2003 02:05
Radionuclide microcurie per milliliter microcurie per milliliter microcurie per milliliter

Cobalt-58 3.48E-8 2.06E-8
Cobalt-60 7.04E-8 3.23E-7 6.48E-8
Cesium-137 5.24E-8 4.13E-8
Manganese-54 3.12E-8 -_-
Zinc-65 2.44E-7 1.08E-7 1.90E-7
Tritium 1.52E-4 9.8E-5 1.99E-4
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Leakage from pumps and the Deminerilized Water Storage Tank overflow may go to the Storm
Drain Pond. However, there was no documentation indicating the Storm Drain Pond received
any contaminated water from this event.

CER 03-003 (PER 203-3885)
Analysis of the initial sample of the Radwaste Outside Air (WOA) drain basin identified a tritium
concentration of 1.05E-05 ýtCi/ml and the analysis of the backup sample found 1.11 E-5
microcurie per milliliter.

No tritium was found in the analysis of the Storm Drain Pond composite sample and drain line
sample which indicates the system did not discharge to the pond.

CER 05-001 (Condition Report 205-08789 (Plant Tracking Log # 235297))
Environmental Services reported increased Cobalt-60 levels of 19.9 picocuries per liter from the
composite sampler located at the Storm Drain Pond (REMP Station 101). Tritium was detected
in just over half of the outfall water samples during 2005. The tritium concentrations were
consistent with the levels that have been seen in previous years. In the sample from May, a
higher than average gross beta result was measured. The concentration was reported at 38.3
picocuries per liter; this result was not supported by the gamma analysis results. All other beta
measurements at Station 101 in 2005 were within the normal range. The September sample
contained Cobalt-60 at a concentration of 18.4 picocuries per liter. This value was within the
range for Cobalt-60 values measured previously, but Cobalt-60 had not been seen at this
station for several years.

References
1. Problem Evaluation Request, PER No. 298-0783, Isotopic Analysis of Discharge to Storm

Drain Indicates Some Cobalt-60 Present, June 17, 1998.
2. Problem Evaluation Request, PER No. 201-1233, Potentially Contaminated Water From

Red-Rubber Water Hoses Inadvertently Released Into the Storm Drain System, June 12,
2001.

3. Problem Evaluation Request, PER No. 201-1381, Potentially Contaminated Water Poured
Down A Drain Which Goes to the Storm Drain System, June 22, 2001.

4. Problem Evaluation Request, PER No. 203-0856, Tritium Levels in January Composite
Sample of Storm Drain Outfall Water Elevated, March 18, 2003.

5. Condition Report 205-08789 (Plant Tracking Log # 235297), Increase Cobalt-60 was
observed at the Storm Pond discharge during October, November 11, 2005.

6. Columbia Generating Station 2005 Annual Environmental Operating Report.
7. Energy Northwest Columbia Generating Station Offsite Dose Calculation Manual
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1. Problem Evaluation Request, PER No. 298-0783, Isotopic Analysis of Discharge to Storm
Drain Indicates Some Cobalt-60 Present, June 17, 1998.

2. Problem Evaluation Request, PER No. 01-1233, Potentially Contaminated Water From Red-
Rubber Water Hoses Inadvertently Released Into the Storm Drain System, June 12, 2001.

3. Problem Evaluation Request, PER No. 201-1381, Potentially Contaminated Water Poured
Down A Drain Which Goes to the Storm Drain System, June 22, 2001.

4. Problem Evaluation Request, PER No. 203-0856, Tritium Levels in January Composite
Sample of Storm Drain Outfall Water Elevated, March 18, 2003.

5. Condition Report 205-08789 (Plant Tracking Log # 235297), Increase Cobalt-60 was
observed at the Storm Pond discharge during October, November 11, 2005.

6. Map of Storm Drain Pond location (ST101) from 2005 Annual Radiological Environmental
Operating Report.

Prepared by: ---
R-.C. Winslow

Reviewed by:___
M.W. Davis

Approved by:
U/T Shymans•k-• M

Date: /2/j, /

Date:.

Date: e'-2 /I Wc)// 7

Page 8 of 8



Print Time: 14:41:53 11/29/07 -INFORMATION ONLY PTL# A- 150085 Page: 1
DIC 1803.5

SENERGY PROBLEM EVALUATION PER No.

SNORTH WEST REQUEST298-0783
Peo le . Vision. Solutions

System Number MEL EPN Discovery Date /Time

06/17/98 22:34

ISOTOPIC ANALYSIS OF DISCHARGE TO STORM DRAIN INDICATES SOME CO-60 PRESENT

Problem:

Description of Condition: On 6/17/98 at 15:00 water from NE Reactor Building Stairwell was pumped to Storm Drain Pond (ST 101) after
isotopic analysis indicated no radionuclides (sample taken at 14:15). Another grab sample was taken at 15:20. Results indicated Co-60
level of 5.2 E-08 uCl/cc. Pumping to the Storm Drain Pond was discontinued at 16:20. A final sample was taken from the water that was
pumped at 16:34. The results of this sample showed no Co-S0 present. A Composite Sampler located at the Storm Drain Pond was
started at 15:00 and discontinued at 17:15. A 171 ml sample was analyzed and no Co-60 or other isotopes were detected. Approximately
17,000 gallons of water was discharged to the Storm Drain Pond. The water was Fire Protection water that flooded the stairwell after a
valve broke.

Initial Operability Assessment: N/A

Requirement Not Complied With: PpM 12.5.28, PPM 1.11.12

Immediate Corrective Actions Taken: Release to Storm Drain Pond discontinued and rerouted water to Sump T-4.

Is This Condition Significant?: No.

Additional Information: Initial review by Chemistry of reportablility per 10CFR20 Indicates that reportable limit is 20 times 3E-06 (6E-05)
uCi/cc of Co-60. The sample analyses conducted Indicated that the maximum concentration of Co-60 during the discharge was 5.2E-08
uCi/cc, well below the reportabillity level. Licensing should review this initial review.

Originator Name / Mail Drop or Extension Reviewer / Date - Time Quality Identified Response Required I'
HANSON, JO BRUCE, STU Y E

9270 06/18/98 02:57 YESQ NO•" Evaluation Number
Originator Signature / Date Reviewer Comments

Signed: YESI" NODO 06/17/98

I ý~~~RE R.N01-RMH RIEWE. '
OPERABILITY DETERMINATION REPORTABILITY

Component: Stem/Structure: YES Perform Operability Non Reportable Ij Potentially Reportable
[] Operable a Operable NO Functionality Determination Reportable

Dl Operable but dgraded r Operable but dqgraded per 1.3.66
or non-con rming or non-conTorming Requirement:5 N ot O perable N ot O perable A ssig nedTo:

[] N/A N/A To: Potential Tech. Spec. Violation

Comments:

Operations Reviewer Signature / Date / Time

BAIRD, ML 06/18/98 03:46

Resolution Categories Cause Determination Reactor Startup Signlficant PER
[] (A) Resolve Deficiency using PER Resolution Form fl Root Cause 5 Forced 5 YES

[] (B) Trend Apparent Cause Refueling Year

5 Human Performance Related NO

Generic Consideralions 51 Evaluate Only No (Justify below)

Comments:

Assigned Dispositioning Manager Dispositioning Organization

HANSON, JC CHEMISTRY
Assigned Dispositioner PER Program Reviewer Signature /Date
NIELSON, HL LEON, C 06/18/98

VER Coordinator (Print) / Signature / Date Transmitted To Plant Files (Print) I Signature / Date

rocedure Number: SWP-CAP-01
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Operability / Functionality Determination 5 Yes rJNA

Permanent Equipment Disposition Classifications

E Permanent Accept-As-Is DPermanent Repair 5 Rework " NA

Equipment Classification: Quality Class: -[ ] A 2 G NA

5]Safety Related 5 ASME ONA

Previous problems or generic impact discussed D Yes QNA

Significant: 5 Yes No Number of interim Corrective Actions: 0 Number of permanent Corrective Actions: 2

r :-Cause Determination Codes
O No Cause Necessary Q Unknown (UNKN), Justify in comments Ig Assumed Risk (AR01), Justify in comments

DESCRIPTION ORG PROC KEY O&P HE/IA GEMS

Comments:
A) Precise Statement of Problem: Based on the analysis result of one sample of water being discharged
from the NE Reactor Building stairwell to the storm drain, there was an apparent discharge of detectable
levels of Co-60.

B) Event Cause and/or Contributing Cause(s): The very low detection levels established for discharge to the
Storm Drain pond produces a potential for detection of radioactivity that is not representative of the water
being discharged. There are several mechanisms which may cause this including statistical counting errors,
contamination in the detection system, contamination in the sampling equipment, and contamination
introduced into the sample during sample preparation for counting. This is an assumed risk built into the
detection levels for free-release.

During this discharge there were three samples collected at the plant (per PPM 12.5.28 an initial free release
is required prior to discharge) and a flow proportional composite sampler was operating at the outfall to the
Storm Drain pond.

Analysis of the first and third samples collected at the plant, and of the composite sample collected at the
outfall, did not identify any radioactive contamination. Analysis of the second sample collected at the plant
identified very low level contamination.

Based on the results of the three samples that did not identify contamination, we believe that the
radioactivity detected in the second sample was not representative of the water being discharged. We have
not been able to identify the mechanism that resulted in the contamination of the second sample but due to
the initial and final free release sample and composite sample showing no detectable Co-60, the second
sample did not represent the released water. The risk that samples would periodically indicate the presence
of contamination when none may be present was assumed when the REMP level LLDAEs were accepted as
our detection limits.

C) Discussion of Similar Previous Problems and Corrective Actions: In 1992-1993 there were several PERE-s
and regulatory actions concerning radioactive discharges to the Storm Drain pond. Refer to LER 92-042 and
NOV 92-035. As a result of these problems we obtained a change to our NPDES permit, (PTL 112149), and
committed to using the REMP LLD values for analysis of discharges to the pond. (1993 SALP response,
G02-93-125)

In addition, we identified that tritium and particulate material which plates out on the outside of the buildings
is a source of contamination which also goes to the Storm Drain pond. This could not be prevented, so we
identified this fact in the ODCM and in our NPDES permit.

.Approvals For: Permanent:DIsositon:
PER Dispositioner ALEXANDER, AL 07/01/98
Dispositioning Manager HANSON, JC 07/02/98
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Since the corrective actions for non radioactive discharges were implemented in 1993 we have not released
any liquid with detectable contamination to the storm drain pond.

D) Generic Impact, Potential For Similar Deficiencies: As discussed above, the potential for a positive result
that is not representative of the water to be discharged is inherent at the very low detection level we have
established for free release. Normally we have the time to evaluate the potential source for any contamination
Identified, and to resample or reanalyze, as appropriate.

The need to discharge this water promptly in order to prevent damage to an important plant safety system
eliminated the time normally available for evaluation of the analysis. Discharge of water under normal
circumstances is not subject to similar problems. PPMs 12.2.14 and 12.5.28 establish free release criteria to
prevent the release of radioactive liquids to non-designated areas.

Response to 50-397/9816-08 and 50-397/9816-06
Free Release Samples
All free release grab samples that were collected and used for decisions for discharge of the water to the

storm drain were I liter in volume as is required by applicable plant procedures. A 1 liter volume is adequate
to reach the established LLD value of I.5E-08 mCi/cc at the WNP-2 Chemistry laboratory.
The sampling methodology employed after the decision to discharge was to continue to collect periodic
grab samples during discharge. All of these grab samples were of 1 liter in volume, and were adequate for the
purpose of continued monitoring of the discharge to the established levels. (50-397/9816-08)
Composite Sample
The composite sampler at the outfall to the storm drain pond is not designed for, and was not used for any

decision relating to the initiation, continuation, or termination of the discharge. We chose to use the
composite sampler to obtain a flow proportional sample of the entire discharge for verification of our
analyses. For this incident, we wanted to sample only from the event itself. When setting up the program, all
that was known was that the expected volume to be sampled was in excess of 100,000 gallons. It was
decided to set the sampling rateto 10ml per 1000 gallons because it was felt that this would allow the
sampler to sample through the event while collecting a volume in excess of I liter. When the discharge was
terminated prior to the expected volume only 171 ml had been accumulated in the sampler. After the release
was terminated this volume was collected from the composite sampler and analyzed for radioactivity at the
WNP-2 Chemistry laboratory. Due to the small sample size we were unable to achieve a 1.5E-08 mCi/cc LLD,
but no radioactivity was detected. The sample was then shipped to our offsite laboratory which was capable
of the required LLD on a sample of this volume. The offsite laboratory did not detect any radioactivity.
(50-397/9816-06)
A description of the composite sampler and its normal method of operation is attached.

American Sigma 800SL Normal Operation and Use

The composite sampler is an American Sigma 800SL sampler. This sampler contains eight 950ml bottles.
The sampler samples at a rate selected by the user into one bottle, sampling at the selected rate until that
bottle is full, at which time the sample arm moves to the next bottle. This continues until all eight bottles are
full, at which time the program terminates.
The 171ml sampled is a reflection of the rate selected (10ml/1000 gallons) and the volume of water pumped

to the storm drain pond (16,200 gallons).
The sampler is normally set to sample at 35ml11000 gallons during normal flows. This is used because
under normal conditions, it will fill the eight bottles In 5 to 7 days, at which time the bottles are changed out
and the full sample bottles are brought back to the Environmental lab, composited into one 1 liter bottle for
gamma analysis and one 100 ml bottle for tritium analysis and sent to the contractor lab. To get the most
accurate program into the sampler, 3 things should be known: 1) Volume to be sampled; 2) flow rate and; 3)
duration of flow. Normally, the sampler runs continuously, with a variable flow rate of i to 1000 gpm. For this
incident, we wanted to sample only from the event itself. When-setting up the program, all that was known
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was that the probable volume to be sampled was in excess of 100,000 gallons. It was decided to take 10ml
samples because it was felt that this would allow the sampler to sample through the event without the
program terminating.
The requirement for composite sampler operation is NPDES Permit No. WA 002513 1, S2, Part D on page 10.

The whole requirement is as follows: "Permlttee shall monitor effluent to outfall 002, unlined pond, for
tritium. Monitoring shall be continuous using a flow proportional composite sampler. In the event of
sampling equipment failure the Permittee shall follow appropriate facility procedures and practices for
sampling, this may include nonroutine grab samples and grab sample compositing. The results shall be
reported annually in the Radiological Environmental Monitoring Program report." The settings are at REMP
discretion.
The first thing to understand is that the water does not flow through the sampler, but rather through a flume
that allows the ultrasonic flowmeter to measure the volume. The flow meter is set to send a pulse to the
sampler every 1000 gallons. The sampler itself is set (normally) to take a 35ml sample every pulse. During
1997, the average flow to the pond was approximately 36,000 gpd.
During most batch releases the sampler is left in the flow proportional mode. There are times when, for the

non-radiological analysis required by the NPDES permit, that a 24 hour composite sample be taken. During
these times, another program, based on time, is used. This program takes 35ml approximately every 8
minutes. Otherwise, the sampler program stays flow proportional as most releases to the storm drain are
either high flow/short duration (800-1000 gpm for 30 minutes) or low-medium flow/long duration (200-300
gpm for 2 or 3 hours). The sampler is checked by computer for flow activity (via modem) daily and visited at
least weekly.
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People -Vision.Solutions PERMANENT Corrective Action
ACTION NO RESPONSIBLE NAME MAIL DROP ORG SCHEDULE[ RXSU Operability/

Functionality
1 Individual ALEXANDER, AL PE12 52830 07/1098 [] FORCED Determination

S[]REFUEL Related
REV. NO: 0 Manager BENNETT, DA PE12 52830 [ NO E
Corrective Action Description: (if Corrective Action Is a Work Order, does the work order need only Apprc2 or Compl•[ n to close the act, n)

Analyze composite sample to REMP LLD value of 1.5E-08 uCi/ml Co-60.

ACTION: Attach a copy of the offsite analysis result to this CAP for documentation.

7777777. APPSROVALS FOR CORRECTIVE ACTION
Corrective Action addresses PER: Cause [] Generic Impactr' N/A 0

Close Interim Corrective Action #: upon completion o1 this Corrective Action.

Approval for assignment by Dispositioning Manager: HANSON, JC 07/02/98

Corrective Action Comments:

The composite sample was analyzed by an offsIte lab capable of measuring to REMP LLD's. The results of
this analysis did not identify contamination in the sample.
7/6/98 pending backup to close (mip)
7/7/98 received backup (mip)

Apprval or cosur by ispoitioing anagr: HNSO, JC07029
Approval for closure by DispositionIng Manager: HANSON, JC 07102198
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System Number MEL EPN Discovery Date / Time
06/12/01 08:00

POTENTIALLY CONTAMINATED WATER FROM RED-RUBBER WATER HOSES INADVERTENTLY RELEASED INTO THE STORM DRAIN

SYSTEM

Problem:

Description of Condition: During a drain down of fire protection system FP-SYS-W21 on 06/11/2001, two red rubber water hoses from the
Tool Crib were used to drain the water from drain valve 21/6 to the storm drain connection via a system strainer on RW 437 and one red
rubber hose was used to drain water from main drain valve out of the C100 door. The fire protection (FP) system was drained with about
100 gallons being released both to the storm drain and out of the C100 door. Following the system drain, the red rubber hoses were
removed, 2.5" fire protection hoses were connected to the system strainer, and the system was flushed for seven minutes at 500 gpm.
Following this flush, the FP System Engineer collected a sample of the water and scale from the strainer catch bowl due to reddish color,
suspecting It was attributed to Microbiological Influenced Corrosion (MIC). A second flush of the system was performed at the same flow
and time interval. The water in the strainer bowl was clear following the second flush and the system was closed. The FP system
engineer wanted further analysis of the samples at the environmental lab suspecting MIC issues. He first was required to place the
samples in the AAP SAM-9 for release from the RCA. However, the water sample alarmed the SAM-9 monitor and as a result, both
samples were taken to the Chem Lab on 487' RW for an Isotopic analysis. The results of the sample were communicated to the FP
System Engineer on 06/1212001 at 0800 hrs and indicated the presence of cobalt-60 and chromium-51 among other radionuclides.

The system drain down was not pressurized and It Is believed that the initial water running through the red hoses from drain valve 21/6,
through the strainer, resulted in a deposition of material into the strainer catch bowl, effectively a dead spot in the system. The system
flush used the same setup as the system drain except the red rubber hoses were replaced with 2.5 Inch FP hoses. Due to the strainer
design, It is not believed that the subsequent system flushes of 500 gpm could adequately mix with the residue located in the strainer
catch bowl where the identified samples were taken. For this reason, It is believed that the red rubber hoses were the reason the system
samples were identified with radionuclides.

Initial Operability Assessment: Not Applicable. The Fire Protection (FP) system inspection and flushing was completed and Wet System
21 was put back in service.

Requirement Not Satisfied: Free release of potentially contaminated water to the environment. Inadequate Identification of contaminated
red rubber hoses.

Immediate Corrective Actions Taken:'
1. Following the flush of the WET 21 system, all of the FP 2+" hoses, fittings, and strainer used in the flushing procedure were surveyed
by RP personnel and were free released from the RCA.
2. The FP system drain used three red rubber water hoses from the tool crib prior to the flushing. Hose WH-430 was used on the main
drain valve and was used to drain Wet System 21 low point which consisted of about 100 gallons of fire protection water that was

diverted through door CIO0 and outside to the concrete and ground by LSA Pad. It was only used for draining of system. The portion of
the hose that extending out of the RCA was surveyed by RP personnel and released out of the RCA. A follow-up survey of the concrete
resulted in no detectable smearable contamination. There was no increase as a result of direct frisk of the concrete, however, there are
higher background levels in the vicinity of the LSA pad. Sprinkler fitter personnel did not witness any discolored water being discharged
during the drain down of the system. This hose was surveyed on 6/12101 and It alarmed the SAM-9 bag monitor of a high contamination
alarm (about 51,000 dpm). RP personnel did not identify any smearable contamination but did find about 100 ccpm direct frisk on the
outside of the hose. A section of this hose has been cut and an isotopic analysis is being performed to determine a qualitative analysis
of activity.

3. Red rubber hose WH-482 was used as part of the drain down connection that ran from drain valve 21/6 and into the storm drain
system. it was only used for the draining of the system. A survey of this hose following performance of WET system 21 drain/flush did
not identify any fixed or smearable contamination on accessible areas. A hose section is being analyzed by Chemistry for potential
radioactivity.

4. The third hose had no Identifiable label and as a result, It is difficult to ascertain which hose It was. However, RP, Is performing an
isotopic on hoses which they identified as radioactive during yesterday's evaluation of clean hoses in the tool crib. On 6/13/01, RP
personnel surveyed two of the hoses identified as radioactive and found one with 35k dpm/100cm2 direct frisk and 1k dpm/100cm2
smearable contamination Inside the hose and the second hose was about 10K dpmlOOcm2 direct frisk and 2k dpm/l00cm2 smearabte
contamination inside. However the latter hose also had red residue inside of it. Both hoses are being analyzed at this time. .t is
suspected that one of these hoses will likely have similar activity of that which was found in samples taken during WET system 21 flush.

5. HP surveyed the connection to the storm drain following this incident and found no smearable contamination

6. HP directed the FP craft to obtain new red rubber hose for future system test and draining, and to maintain positive control over the
new hose.

7. REMP sampling personnel were directed to obtain samples from the storm drain pond and have them analyzed for radionuclides.

Inappropriate Action: Unidentified contaminated hose Issued for use in a non-contaminated system. This released potentially

PER Coordinator (Print) / Signature / Date Transmitted To Plant Files (Print) / Signature / Date

'5

-rocedure Number: SWP-GAP-01
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System Number .MEL EPN Discovery Date Time

06/12/01 08:00

contaminated the water being drained into the storm drain system.

Additional Information: The fire protection system internal inspection is being done per PPM 15.3.15. Work Order 01018897. System Wet
21 was targeted for flushing by the FP System Engineer. The FP system was drained through the red rubber hoses and flushing
connections were Installed at about 1300 hrs on 0611112001. The flushing connections do not use red rubber water hose, but rather uses
2+ inch fire hose. The FP system was then flushed at a rate of approx. 500 gpm for 7 minutes. The residual water in the flushing strainer
catch bowl was of a color not normally found in the FP system (which has its source at the CW Basin). The water was a dull red color,
similar to red oxide primer. For this reason, the FP System Engineer obtained sterile sample bottles and collected a sample of the water,
and of the small amount of scale left in the strainer, suspecting a Microbiology problem may exist In the system. The system was then
flushed again at about 1500 hrs at the same rate as above. The strainer bowl was filled with clear water at this point. The water samples
for MIC are normally transported to the PSF for analysis inthe lab. The water sample alarmed the SAM-9 monitor on the way out of the
Plant. The samples were then taken to the Chem Lab on 487' RW and counted. Reference Chemistry samples 01-1795 and 01-1796.
System Engineer alerted HP to the potential problem and investigation of the source of the contamination continued with HP support,

Originator Name / Mail Drop or Extension Reviewer / Date - Time Quality Identified Response Required Q
PETERSON, JE BORLAND, IM

PE27 06/13/01 15:39 YES1 NOj[X Evaluation Number

Originator Signature / Date Reviewer Comments

Signed: YES•] NO[] 06/12/01 In addition HP personnel at both RCA access points have been instructed to increase the rigor
of surveys of any red hoses used by workers to drain clean systems or to ensure the workers
use a new hose. These actions will stay in place until a more reliable system of hose control Is

implemented.

OPERABILITY DETERMINATION REPORTABILITY
Component: S tem/Structure: ] YES Perform Operability / F1 Non Reportable r-j Polentially Reportable

jOperable aOperable lg NO Functionality Determination r- Reportable
Operable but dgraded Operable but dgraded per 1.3.66

or non-conmorming or non-conforming Requirement:O Not Operable Not Operable

N/A MR N/A Assigned To: r"5 Potential Tech. Spec. Violation

Comments:

Operations Reviewer Signature / Date/ Time

ROCKEY, HD 06/13/01 16:37

, " . SSIGI"MEa ... - OEM R 9 4M-
Resolution Categories Cause Determination Reactor Startup Significant PER

[] (A) Resolve Deficiency using PER Resolution Form U Root Cause 5] Forced 5 YES

L (B) Trend on Apparent Cause 5 Refueling Year M NOOHuman Performance Related ^1WXN

QGeneric Considerations QEvaluateOnly No (Justify below)

Comments:
per D Bennett this Is not GP001 ............ tea.

Assigned Dispositioning Manager Dispositioning Organization

WOOD, SD CHEMISTRY
Assigned Dispositioner PER Program Reviewer Signature / Date

BENNETT, DA LEON, C 06/15/01

-roceuure N'uIIIber,~vr~~r-



Print Time:,14:51:24 11/29/07 INFORMATION ONLY Page: 1
DIC 1803.5

N ENERGY PER No. 201-1233 REV No. 0NORTHWEST P ER RESOLUTION Quality Assessments Initiated Yes
People -Vision- Solutions I

Operability / Functionality Determination Q Yes ,[NA

Permanent Equipment Disposition Classifications

Q Permanent Accept-As-Is Q Permanent Repair Rework I] NA

Equipment Classification: Quality Class: Qi E] A Q 2 Q G F NA

[] Safety Related 5 ASME

Previous problems or generic Impact discussed Yes i] NA

Significant: 5 Yes o No Number of interim Corrective Actions: 0 Number of permanent Corrective Actions: 0
Cause Determination Codes

O No Cause Necessary jJ Unknown (UNKN), Justify in comments [] Assumed Risk (AR01), Justify in comments

DESCRIPTION ORG PROC KEY O&P HE/IA GEMS
Inappropriate Action: Potential release of radioactive liquid RP CE HK OP-2

Comments:

Problem Statement:
A small amount of potentially contaminated water may have been inadvertently introduced into the storm
drain system. This PER was written to address the potential release and reportability issue only. PER
201-1251 was written to address the "clean hose" issue.

During an inspection and flushing of fire protection system FP-SYS-W21 on 6/11/01, two rubber water hoses
checked out from the tool crib were used to gravity drain the water from the system (via drain valve 21/6). The
water was drained to the storm drain connection via a strainer connection on RW 437. Following the draining
of the system, the rubber hose was removed and replaced with the fire hoses and the system was flushed
with approximately 3000 gallons of water. After the flush the FP engineer collected a sample of the water and
the captured scale from the strainer. An isotopic analysis of the sample indicated the presence of Cobalt-60
and other radionuclides.

The source of the contamination was traced to the rubber hoses used to drain the system. Numerous
"clean" hoses from the tool crib were discovered with contamination when surveyed (see PER 201-1251).
The hoses involved in this event were reported not to contain excess water from a previous job (i.e., water
did not run out of them when laid out for use).

Although the initial level of contamination inside-the hoses is unknown, it is possible that a small amount of
contamination was introduced into the storm drain system piping. Additional sampling was undertaken in
order to verify whether any significant contamination reached the storm drain pond (SDP).

Extent of Condition and Safety Significance:
Under normal circumstances a flow proportional automatic sampler operated by the REMP program
continuously monitors the storm drain pond discharge. However, the sampler was Inoperable at the time of
the event because all of the sample bottles were full and the machine had shut Itself off. As an alternative, a
sample of sediment was taken from the discharge area on June 13 and a follow-up water sample was
collected on June 14. These confirmatory samples cannot be directly related to subject PER event because of
the multiple plant sources that discharge to this point. They do however, provide an indication of a
reportable contamination event which is the subject of this evaluation.

Sample Evaluation

The sediment sample taken June 13 from the pond outfall area was analyzed in the plant chemistry lab and
was found to contain 1.24E-7 uCi/mI Co-60 (124 pCi/kg wet; sample number 01-1819.Anl). This concentration
is less than the Washington Department of Health (WDOH) investigation levels of 2500 pCi/kg for storm drain

- pnApprovals For Permanent Disposition
PER Dispositioner BENNETT, DA 07/03/01
Dispositioning Manager WOOD, SD 07/03/01
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sediment, and is less than the historical average of the SDP ditch sediment since 1996 (380 pCi/kg dry). For
comparison, river sediment data for Co-60 has a mean of 35.1 pCi/kg (with range of 1.4 to 129 pCi/kg). A
follow-up water sample taken on June 14 was analyzed and found not to contain any detectable
radionuclides (sample 01-1856.Anl).

Reportability

The circumstances of this event were compared to the State (WDOH) "investigation" limits, the reporting
requirements of the station NPDES permit (condition S1, no limits, defers to NRC), and the provisions of 10
CFR 50.73. 10 CFR 50.73(a)(2)(viii)(B) states that a liquid effluent release is reportable (1 hour average) when
it exceeds 20 times the applicable concentrations specified in Appendix B to Part 20, Table 2, Column 2 at the
point of entry into the receiving waters. For this case, the reportable concentration for Co-60 (6E-5 uCi/ml)
was much higher than that detected in the sample.

The concentration of Co-60 in the sediment sample is within the range of expected values for the storm drain
pond, less than the value set by the state for additional evaluation, and much less than the requirements of
10 CFR 50.73(a)(2)(viil)(B). It is therefore concluded that the subject PER event did not result in a detectable
increase in Co-60 at the pond.

Remedial Corrective Action:
Determination of reportability was completed.

Apparent Cause:
The apparent caused of this event was "Inadequate program monitoring", OP-2, in that the clean hose
program failed to prevent this occurrence.

Additional Corrective Action (if required):

To be addressed by PER 201-1251
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POTIENTIALLY CONTAMINATED WATER POURED DOWN A DRAIN WHICH GOES TO THE STORM DRAIN SYSTEM

Problem:

Description of Condition: At approximately 12:00 on 6122101 a site contractor poured approximately 2.5 gallons of potientially
contaminated water down a sink drain in the 487"RW laborers closet, room C-312 and door C325. The drain is posted that It goes to the
storm drains and marked "No Radioactive Materials" and " Do Not Pour Liquid in This Drain".

Initial Operability Assessment: Not applicable

Requirement Not Satisfied: Free release of potientially contaminated water to the environment.

Immediate Corrective Actions Taken: 1.Following the identification that one of three, five gallon buckets with wash water was missing,.
Chemistry Technicians questioned the site contrator personnel as to the were abouts of the third bucket and restated that the remaining
two buckets were not to be disposed of, that Chemistry personnel would get rid of the remaining wash water for them.
2. The drain that the wash water was poured Into was identified.
3. Samples of the remaining two buckets were taken and counted for activity at environmental release limits.
4. Swipes of the sink and sink drain were taken for counting to environmental release limits.
5. PER was to be generated to document the occurrance

Inappropriate Action: Potientially contaminated water poured down a drain that was clearly marked to prevent such an action and the
individuals were instructed before hand not to dispose of the wash water, that Chemistry personnel would take care of It.

Additional Information: The wash.water was generated by the washing of the contractor's tools and half masks, following the asbestos
removal job, in the 487' RW chemistry Laboratory.

The water samples taken of the two remaining buckets had no activity Identified.
The swipes taken from the Laborers Sink and Drain also had no activity identified.
During the tile removal In the 487' RW Chemistry laboratory no contamination was found.
The tile in the known contaminated areas of the laboratory was not allowed to be taken up.

An observation of the posting at the sink is that the one good sign Is partially hidden by the faucets and a piece of tygon hose and a more
visible sign above the sink Is in a state of bad repair.

Originator Name / Mail Drop or Extension Reviewer / Date - Time Quality Identified Response Required rl

MAYNE, LL LOOKER, JR YES[] NO_@ Evaluation Number

PE12 06/23/01 07:05
Originator Signature /Date Reviewer Comments

Signed: YESrX"I NO[ 06/23/01 Recommend this PER be assigned to Site Facilities since the asbestos contractor worked for

Site Facilities.

___0_____________ IEWE R,
OPERABILITY DETERMINATION REPORTABILITY

Component: S ystem/Structure: [] YES Perform Operability/ Q Non Reportable "- Potentially Reportable

[] Operable d a Operable rad NO Functionality Determination 5 Reportable

SOperable but dcraed g Operable but dn rg per 1.3.66
tor non-conrming or non-conorming prRequirement.OTHER: SEE BELOW

Not Operable 5 Not Operable AssignedTo:
[] N/A N/A Assigned To: Potential Tech. Spec. Violation

Comments:
TS 5.5.4

Operations Reviewer Signature! Date / Time

MUTH, JJ 06/23/01 17:57

PER Coordinator (Print)! Signature / Date Transmitted To Plant Files (Print) / Signature / Date

'roceaure Numoer: SiwrZAP4-51
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IENERGY PROBLEM. EVALUATION PER No
NORTHWEST REQUEST 201-1381

People- Vision * Solutions R
System Number MEL EPN Discovery Date / Time

06/22/01 12:00

.m~ , ggg,

Resolution Categories Cause Determination Reactor Startup Significant PER
[] (A) Resolve Deficiency using PER Resolution Form [ Root Cause Q Forced Fl YES

(B) Trend

Human Performance Related [] Apparent Cause l Refueling Year NO

_ Generic Considerations Q Evaluate Only No (Justify below)
Uomments:

Assigned Dispositioning Manager Dispositioning Organization

CULVER, DW FACILITIES
Assigned Dispositioner PER Program Reviewer Signature / Date

JUMP, R ALTON, TE 06/25/01

Im
roceuure INum[ue[. SWvruTP-01
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I' ENERGY Qai No.
NORTHWEST PER RESOLUTIONP A InVtNo YesPeople -Vision.-Solut~ionsQultAsemnsIiiad DYs

Operability I Functionality Determination 5 Yes [NA

Permanent Equipment Disposition Classifications

0 Permanent Accept-As-Is 0 Permanent Repair 0 Rework j] NA

Equipment Classification: Quality Class: D1 0 A 02 0 G
0 Safety Related 0 ASME [NA

Previous problems or generic impact discussed [ Yes 0 NA

Significant: 0 Yes No Number of interim Corrective Actions: 0 Number of permanent Corrective Actions: 0

Cause Determination Codeso No CauseNecessary Q0 Unknown (UNKN), Justify in comments. Assumed Risk (AR01), Justify in comments

DESCRIPTION ORG PROC KEY O&P HE/IA GEMS.
Inappropriate Action: Vender contractor personnel poured potentially VEN CM VA 0-5 MJ-5 RB
contaminated liquid down sink which Is tied to the storm drain system.

Comments:
Problem Statement: At approximately 12:00 on 6/22/01 a site contractor poured approximately 2.5 gallons of
potientially contaminated water down a sink drain in the 487' RW laborers closet, room C-312 and door 0325.
The drain is posted that it goes to the storm drains and is marked "No Radioactive Materials" and " Do Not
Pour Liquid in This Drain".

Extent of Condition and Safety Significance: None

Remedial Corrective Action: The drain that the wash water was poured into was identified, the remaining
wash water was tested for activity at environmental release limits, and swipe samples were taken at sink and
drain locations and counted to environmental release limits. A REPLACEMENT SIGN WAS INSTALLED
ABOVE THE SINK TO REPLACE THE SIGN THAT WAS IN DISREPAIR.

Apparent Cause: The contractor mis-understood the Instructions given by Chemistry personnel during the
pre-job briefing. In addition, one of the signs stating "DO NOT POUR LIQUID IN THIS DRAIN" was hard to
see, and the other sign was old and unreadable.

Additional Corrective Action (if required): NONE REQUIRED

Approvals For Permanent: Disposition
PER Dispositioner JUMP, R 07/19/01

Dispositioning Manager CULVER, DW 07/26/01
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& ENERGY PROBLEM EVALUATION PER No.
NORTHWEST REQUEST 203-0856

People. Vision Solutions
System Number MEL EPN Discovery Date / Time

03/18/03 09:30

TRITIUM LEVELS IN JANUARY COMPOSITE SAMPLE OF STORM DRAIN OUTFALL WATER ELEVATED

Problem:

Description of Condition: Tritium results received from the analytical contract lab for the REMP showed that the level for tritium in the
January composite sample for the storm drain outfall water was 1.23+-0.03E+04 picocuries per liter. This Is the highest level observed
since 1994.

Initial Operability Assessment: Problem does not affect the safe operation of the plant.

Requirement Not Satisfied: None; release of tritiated water to the storm drain is acknowledged In ODCM section 3.1.

Immediate Corrective Actions Taken: Contacted Environmental Services supervision and Regulatory personnel about abnormal levels.
Contacted effluent specialist in Chemistry and asked for review of effluents during the period in question. Contacted Teledyne. Brown
Engineering to have them perform a confirmatory analysis and also to expedite analysis on the February sample.

Inappropriate Action: NONE

Additional Information: Samples are collected by a composite sampler sampling in a flow proportional mode. The sampler is
programmed to collect an approximate 25-ml sample at 1000-gallon intervals. The composite period for this monthly sample was
01/02/03 to 02/04/03.

Originator Name / Mail Drop or Extension Reviewer / Date - Time Quality Identified Response Required Q
MCDONALD, JE NORTHSTROM, TE YES[ NOj_ Evaluation Number
1025 03/18/03 14:11 Y^

Originator Signature / Date Reviewer Comments

Signed: YESjv NO[] 03/18/03

OPERABILITY DETERMINATION REPORTABILITY
Component: S tem/Structure: YES Perform Operability / nv Non Reportable 5 Potentially Reportable

OO NO Functionality Determination fl Reportable

OOperable but dqrdd Operable but dqgraded pe .. 61
or non-con rming or non-conTorming Requirement:

N o t O pe rab le N o t O p e ra b le A ssig n edTo:

N/A N/A Assigned To: Potential Tech. Spec. Violation

Comments:

Operations Reviewer Signature / Date / Time

BAIRD, ML 03/18/03 17:20
.ASSI•MENt _ _ _ _ _

Resolution CateQories Cause Determination Reactor Startup - Significant PER
5 (A) Resolve Deficiency using PER Resolution Form [] Root Cause " Forced 5 YES

(B) Trend j Apparent Cause Refueling Year [NO

Generic Considerations 1 Evaluate Only No (Justify below)

Comments:
additional Information reoleved 03/20/2003 ............ lap

The above referenced PER should be classified as a trend PER because the storm drain ouffall is acknowledged in the Offslte Dose

Calculation Manual (ODCM) as a point In which tritlated water may be released into the environment. Section 3.1 (page 30) of the ODCM
states:

Tritium In the form of tritiated water vapor is released to the environment through monltored/sampled effluent pathways. Under certain
meteorological conditions, the tritiated water vapor may condense onto surfaces such as rooftops and exterior walls. Subsequently, this
condensed, recaptured tritiated water may be carried with precipitation Into the Storm Drain Pond (SDP) which serves as a collection
point for rainfall on plant roofs. Influent to the SUP is continuously sampled and periodically analyzed for tritium content.

PER Coordinator (Print) / Signature /Date Transmitted T o Plant Files (Print) / Signature / Date

-roceoure Number: SWP-APi-0U1
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* SENERGY PROBLEM EVALUATION PER No.

NORTHWEST 203-0856
leaois. Vision' Solutions REQUEST

System Number MEL EPN Discovery Date / Time
03/18/03 09:30

TE Northstrom

Assigned Dispositioning Manager Dispositioning Organization
NORTHSTROM, TE ENVIRONMENTAL SERVICES
Assigned Dispositioner PER Program Reviewer Signature / Date
MCDONALD, JE PRITCHARD, LA 03/20/03

2.5

-rocedure Number: SvvI-'-UAP-0-u1
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0 ENERGY PROBLEM EVALUATION PER No.

YNORTHWEST REQUEST 203-2356
people Vision -Solutions

System Number MEL EPN Discovery Date / Time

060.0 - DEMINERALIZED WATER STORAGE AND 06/12/03 01:55

RADIOACTIVE CONTAMINATION FOUND IN THE DEMINERALIZED WATER SYTEM IN THE REACTOR, TURBINE AND RADWASTE

BUILDINGS AND DEMINERALIZED WATER STORA

Problem:

Description of Condition: Routine sampling of the Plant Demineralized Water System for radioactivity revealed that radioactivity had been
Introduced into the water system.

The Demineralizer Water System is normally sampled for radioactivity weekly. The samples taken on 6/4/03 had no indication of

radioactivity above MDA levels.

The weekly samples started on 6111/03 and finished on 6112/03, were taken from the same locations as on 6/4/03.

The first sample was collected at 2015 on 6/11/03 (441' TG by zinc Inject skid)
The second sample was collected at 2150 on 6/11/03 (548' RX by SLC Tank which was an alternate sample point because the normal point
was in the contaminated zone on 501 RX)
The third sample was collected at 0205 on 6/12/03 (487'. RW demin. water in lab).

First sample: 441' TG Activity levels above MDA were;
Co58 3.48 E-8 uc/mI
Co60 7.04 E-8 uc/ml
Cs137 5.24 E-8 uc/ml
Mn54 3.12 E-8 uc/ml
Zn65 2.44 E-7 uc/ml
Tritium 1.52 E-4 uc/ml

Second sample: 548' RX Activity levels above MDA were;
Co6O 3.23 E-7 uc/ml
Zn65 1.08 E-7 uc/ml
Tritium 9.8 E-5 uc/ml

Third sample: 487' RW Activity levels above MDA were;
Co58 2.06 E-8 uc/ml
Co6O 6.48 E-8 uc/ml
Cs137 4.13 E-8 uc/ml
Zn65 1.90 E-7 uc/ml
Tritium 1.99 E-4 uc/ml

initial Operability Assessment: NA This is a radioactive contamination issue of a system normally maintained free of contamination,
which is the primary source of water to already contaminated SSC systems.
This additional contamination added at levels of magnitude below those already present in the SSC systems would imply no Impact.

Requirement Not Satisfied: Efforts to maintain the Plant Demineralized Water System at below MDA levels failed. This could be an
impact to systems that use demineralized water and are maintained as non-radioactive.

Immediate Corrective Actions Taken: Backup samples were taken and analysed, with the results almost identical to the original samples.
In particular the tritium results were very close to the original, which is a very good indicator because it is not impacted by corrosion
products and collection issues such as flow velocity.

The Demineralized Water System was secured until the condition of the Demineralized Water Storage Tank (DWST) could be determined.

The DWST was sampled and found to contain similar radioactivity previously identified;
6112/03 at 03:45
Co60 4.0 E-8 uc/ml
Cs137 2.03 e-8 uc/mi
Zn65 3.7 E-8 uc/ml
Tritium 4.46 E-4 uc/ml

Supervision notified and an investigation initiated to try and find the source of the radioactivity which from the activity identified
Indicates reactor coolant.
This investigation included Chemistry, Operations, Engineering, Outage Management and Maintenance.

Efforts to recover the system were intlated by the System Engineer and Chemistry, with and under the guidance of Operations. A
Troubleshooting Plan was In place by 1600 on 6/12/03 and preparations to recover the DWST and Turbine Building distribution system,
which support Stator Cooling Water and Aux. Boiler feed, were under way.

1
.5

PER Coordinator (Print) / Signature / Date Transmitted To Plant Files (Print) / Signature / Date

-rOceoure iurnuIoer: 6Wt"-UARr-U1
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6 ~ENERGY PROBLEM EVALUATION PER No.
GNORTHWEST REQUEST 203-2356
people -Vision -Solutions

System Number MEL EPN Discovery Date / Time

060.0 - DEMINERALIZED WATER STORAGE AND 06/12/03 01:55

Inappropriate Action: The cause of the radioactive contamination is not known. The investigation Is under way to try and determine how

the contamination occurred.

Additional information:

PASS System Is Not believed to be a possible source as in the past because of in place modifications that have isolated the system from
direct contact with Demin. Water.

One hose was found going into the wetwell for use by the divers.

Hoses were checked that had been used to supply water to the RWCU System during restoration with no Indication.

Hose near the fuel pool scupper tank, used for filling, was not installed.

A recheck of the demineralized water system on 487' RW taken @ 1043 and the activity showed no Indication of increasing or decreasing.
The source Input Is believed to no longer be connected to the demin. water system.

Originator Name / Mail Drop or Extension Reviewer / Date - Time Quality Identified Response Required C
MAYNE, LL BENNETT, DA YES[] NOZ Evaluation Number
PE12 06/12/03 17:45
Originator Signature / Date Reviewer Comments

Signed: YESrvi NO[ 06/12/03
TIONS!m~ N'..ff

. ," . - . .- ., o•. . , • . . ,"REVIEW ER S "
OPERABILITY DETERMINATION REPORTABILITY

Component: Sstem/Structure: JYES Perform Operability / Non Reportabie 5 Potentially ReportableSOperable U Operable Lai YES Perform Operabirityle

OO NO Functionality Determination [] Reportable

5 Operable but degraded 5 Operable but degraded per 1.3.66
or non-confrming or non-conforming Requirement:

N ot O perable N ot O perable A ssig nedTo:

N/A N/A Assigned To: 5 Potential Tech. Spec. Violation

Comments:

Operations Reviewer Signature / Date / Time

GREEN, WR 06/12/03 19:03
__NE___________ _____ ASSIGNMENT-1~..~

Resolution Categories Cause Determination Reactor Startup Significant PER
01 (A) Resolve Deficiency using PER Resolution Form Root Cause O Forced ] YES

E (B ) T re n d I A r Cl

Human Performance Related E v Apparent Cause l Refueling Year NO

Generic Considerations (JI Evaluate Only No (Justify below)

Comments:

Assigned Dispositioning Manager Dispositroning Organization

BENNETT, DA CHEMISTRY
Assigned Dispositioner PER Program Reviewer Signature / Date

MAYNE, LL ALTON, TE 06/13/03

- __ F" OR W R
-'roceoure INumber: bWvrLUPi--U1
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NORTHWEST PER "R :Nuality Assessments Initiated RE Yes

Operability / Functionality Determination jJ Yes []NA

Permanent Equipment Disposition Classifications

Q Permanent Accept-As-Is Q Permanent Repair Rework NA

Equipment Classification: Quality Class: I 5 A 5 2 G 0

Safety Related ASME NA

Previous problems or generic impact discussed [] Yes "NA

Significant: - Yes No Number of interim Corrective Actions: 0 Number of permanent Corrective Actions: 3

Cause~etermination Codes
] No Cause Necessary Unknown (UNKN), Justify in comments J Assumed Risk (AR01), Justify in comments

DESCRIPTION ORG PROC KEY O&P HE/IA GEMS
Inappropriate Action: Cause of the radioactive contamination Is not known. The CHM PP CE
contamination occurred during a finite time period and when discovered the
source was no longer introducing radioactivity into the demineralized water
system.

Comments:
Problem Statement: Routine sampling of the Demineralized Water System for radioactivity revealed that
radioactivity had been introduced into the system. The system is maintained at below MDA levels because
the system feeds systems that are controlled as non-radioactive.

The Demineralized Water System is normally sampled for radioactivity weekly. The samples taken on 6/4/03
had no indication of radioactivity above MDA levels. The weekly samples taken on 6/11/03 and finished
counting on 6/12/03 were taken from the same sample points as on 6/4/03 and radioactivity was detected in
all three samples. The Demineralized Water Storage Tank (DWST) was sampled following the identification of
positive radioactivity and similar radioactivity, to that in the distribution systems of the reactor building,
turbine building and the radwaste building was found.

Remedial Corrective Action: Chemistry Supervision was notified and an investigation to try and find the
source of the radioactivity was initiated. Because of the tritium levels identified, reactor coolant is suspected.
It would be hard to contaminate the demineralized water system to 1.5 to 2.0 e-4 uc/ml tritium from any other
source. The investigation included individuals from Chemistry, Operations, System Engineering, Outage
Management and Maintenance.

No direct source could be found during the investigation and because of no increasing trend in radioactivity
levels it was determined that the source most likely had terminated. The PASS System, the source of past
contaminations and the reason routine sampling is conducted on a weekly basis, was ruled out as a source
of this contamination because of plant modifications that isolated the PASS system from the Demineralized
Water System.

System Engineering, with the help of Operations, developed a trouble shooting plan to recover the DWST and
the Turbine Building demineralized water distribution system in support of the completion of the R-16
outage. This trouble shooting plan called Phase One has been completed. A Phase Two plan is in place
awaiting available volume in the plant water inventory to conduct the flushing as indicated in the plan.
Chemistry will have a CAP 1 to completed the flush as directed by the trouble shooting plan as soon as
possible. The goal being to return the demineralized water system to no detectable activity above MDA.
Should additional flushing be required, outside of Phase Two, to remove the contamination the
Demineralized Water System Engineer should be contacted to develope a Phase Three trouble shooting plan
under an additional CAP for this PER.

The usual sample points for the Turbine building and the Radwaste Building are less than MDA on 7/3/03 and

the reactor Building is still indicating positive tritium values.

System engineering, for the Feed and Condensate system and the Condensate Storage Tanks (CSTS), will

IAroasFor Permanenit Dispositionýý:.ýý:
PER Dispositioner MA YNE, LL 07/09/03
Dispositioning Manager BENNETT, DA 07/09/03



'N ~'~ IIA-IurI " IVPage: 2
Print TIme:.14:55:40 11/29/07 INFORMATION ONLY VgI 1803.5

E G ER No. REV No.ENERGY PER ESOLUTIONI 203-2356 0
@ NORTeSIQuality Assessments Initiated 5 YesPeople -Vision - Solut~ions

have a CAP 2 to investigate possible connections between the Demineralized Water System and Feed,
Condensate and CSTS. This may help to idenitify the source or give indication of lineups that could cause a
similar event in the future.

Operations is taking a CAP3 to evaluate potiental sources and lineups that could impact the Demineralized
Water System. This should include but is not limited to problems with the demineralized water system If the
transfer pump is stopped because of a power outage, connections between CSTs and the demineralized
Water Storage Tank, potiential for LLRT to cross connect systems, and hose use by other departments
during an outage. Also in the CAP will be an evaluation as to whether the securing of the Demineralized
Water sytem until a sample could determine the condition of the water in the tank, could have resulted in the
contamination of the DWST from the distribution headers.
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ENERGY CORRECTIVE ACTION PLAN 203-2356
(NORTHWEST

People, Vision*SoutioWE PERMANENT Corrective Action
ACTION NO RESPONSIBLE NAME MAIL DROP ORG SCHEDULEr RXSU Opera ility

Functionality
Individual LOOKER, JR 927C 52810 09/30/03 [] FORCED Determination
Manager WOOD, SD 927C 52800 [] REFUEL Related

REV. NO: NO El
Corrective Action Description: (If Corrective Action is a Work Order, does the work order need only Apprce or Complkn to close the acti n)

Complete the Trouble Shooting Plan, designated as Phase Two, for returning the demineralized water system
in the Turbine Building, Reactor Building and the Radwaste Building to below MDA levels of radioactivity. If
necessary generate a CAP for the Demineralized Water System Engineer to develop a Phase Three trouble
shooting plan if areas outside Phase Two are idientified as problem areas during the flushing process.

A.PRO.A RIFOR:CORRECTIVE ACTION::
Corrective Action addresses PER: CauseQ Generic Impact[ N/A Q
Close Interim Corrective Action #: upon completion of this Corrective Action.

Approval for assignment by Dispositioning Manager: BENNETT, DA 07/09/03

Corrective Action Comments:
Phase 2 of the trouble shooting plan for flushing the contaminated demineralized water system was
completed on 8/5/03. The contaminated portions of the system were flushed to <MDA levels. Development
and initiation of a phase 3 section of the plan was not required. RL 8/13/03.

08/13/03 Need copy of trouble shooting plan to close. (smt)

09/10/03 Received backup documentation and closed. (smt)-

Approval for closure by Dispositioning Manager: BENNETT, DA 08113103
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, ENERGY CORRECTIVE ACTION PLAN 203-2356@NORTHWEST
Peopl- Vision.Solutions PERMANENT Corrective Action

ACTION NO RESPONSIBLE NAME MAIL DROP ORG SCHEDULEr RXSU OperabilityI
Functionality

2 Individual HUMMER, MM PE24 54230 09/30/03 [] FORCED Determination
[] REFUEL Related

REV. NO: 0 Manager TWOMEY, JD 909S 54230 ONO

Corrective Action Description: (If Corrective Aclion is a Work Order, does the work order need only Apprce or Complfin to close the acti r

Evaluate possible connections between the Demineralized Water System and the Feed, Condensate and
CSTs. This is to identify possible sources of the contamination to the Demineraized Water System and give
an indication of valve lineups that could cause a similar event in the future.

APPROVALS FOR CORRECTIVE ACTION
Corrective Action addresses PER: Cause[ Generic Impact[ N/A 9
Close Interim Corrective Action #: upon completion of this Corrective Action.

Approval for assignment by Disposltioning Manager: BENNETT, DA 07/09/03

Corrective Action Comments:

A review of the cross connects between condensate, CST, and Demin Water found two potential paths.

There are various hose connections in the DW system that could be a source of cross contamination. The
hose connections should be controlled by backf low preventers and by procedure.

The other potential leak path is from the condensate supply pumps, COND-P-3, 4, or 5; through open or
leaking COND-FCV-45, 41, or 43; leak through normally shut COND-V-12A and/or 12B; through DW-P-1B
and/or 1A only if they are secured; through the isolation valves for DW-P-1 B and/or 1A; and finally into the
DW-TK-1. There is defense in depth in that it is unlikely that all these conditions would be met. So, while this
is a potential path it isn't a very credible path.

A search of Passport did not find any WR's/WO's that indicate the valves are leaking.

10/02/03 closed. (smt)
Apprval or losue b Disosiionig Mnage: BNNET, D 09/0/0

Approval for closure by Dispositioning Manager: BENNErTý DA 09130103
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SENERGY CORRECTIVE ACTION PLAN PER No 203-2356
NORTHWEST PERMANENT Corrective Action

People, Vision .Salu•ions

ACTION NO RESPONSIBLE NAME MAIL DROP ORG SCHEDULE[ RXSU peralily
Functionality

Individual JERROW, SR 9270 52220 09130103 H FORCED DeterminationREFUEL Related

Manager FELDMAN, DS 9270 52220 RUNOUEL
REV. NO: 0NO1

Corrective Action Description: (If Corrective Action is a Work Order, does the work order need only Apprce or Comple[n to close the acl n)

Evaluate potiential sources and valve lineups that could impact the Demineralized Water System. This should
include but is not limited to problems with the demineralized water system if the transfer pump is stopped
because of a power outage, connections between the CSTS and the demineralized water system, potiential
for LLRT to cross connect systems and hose use by other departments at the plant that could cause a cross
connect. Additionally, the demineralized water system was secured, until the condition of the DWST could be
determined, evalulate whether this could have caused the contamination of the tank by the demineralized
water distribution system.

S-APPROVALS FOR CORRECTIVE ACTION
Corrective Action addresses PER: Causer Generic Impact[ N/A 5
Close Interim Corrective Action #: upon completion of this Corrective Action.

Approval for assignment by Dispositioning Manager: BENNET7T DA 07/09/03

Corrective Action Comments:

Following the contamination of the DWST, Operations directed Equipment Operators to search the plant for
possible sources of contamination. Two evolutions were identified as taking place near the time frame of
contamination of the tank.

The first evolution was a fill and vent of RWCU by the LLRT group. This evolution was ruled out as possible
source of the contamination. The fill hose used was still in the area with a check valve installed and no
contamination was found in the hose.

The second evolution was ECCS screen cleaning by the divers In the wetwell. No check valve was installed
on the hose and the hose was contaminated (the hose was found hooked up and routed into the wetwell
water). If the DWST transfer pumps were turned off with this hose routed from a DW hose bib to the wetwell,
a direct path exists to siphon water back to the DWST via the SCW skid recirc line. There are no check
valves to block this path. During this same time frame, DWST transfer pumps were powered down to support
bus outage work. This evolution has been identified as likely cause of DWST contamination.

07/15/03 closed. (smt)

Approval for closure by Dispositioning Manager: BENNETT, DA 07110103
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SENERGY PROBLEM EVALUATION PER No.

~NORTHWEST REQUEST 203-3885
peo le -Vision -Solutions

System Number MEL EPN Discovery Date / Time
10/28/03 12:56

TRITIUM DETECTED IN THE WOA AIR WASH WATER

Problem:

Description of Condition: WOA airwash was secured for cold weather ops and Chemistry was requested to sample the WOA drain basin
so that Operations could release that water to the storm drain system. The initial sample for tritium showed a concentration of 1.05E-5
uCI/ml and the backup sample showed a tritium concentration of 1.11E-5 uCI/mi. Free release criteria for tritium is LT 3.OOE-6 uCi/ml.

Initial Operability Assessment: N/A. The screen wash system is not a Technical Specification, ODCM, Safety Related, or Augmented
Quality System, Structure, or Component.

This may be reportable. Operations needs to determine if screenwash water was released to the storm drain system when the system
was drained down, i.e. did the basin overflow.

Requirement Not Satisfied: Possible release of radioactive liquid to the storm drain system.

Immediate Corrective Actions Taken: WOA screenwash is potable water. A potable water sample was collected for trltlum analysis and
the result was LT 3.00E-6.
Chemistry set up sampling apparatus to collect an air sample In the WOA plenum.
OPS was requested to contact the laborers and pump the screenwash basin water into drums.
Environmental Services was requested to collect samples from the storm drain pond composite sampler.
Regulatory Affairs was notified.

Inappropriate Action: None

Additional Information: Possible sources of the tritium contamination could be leaking steam coils or the introduction of tritiated air from
the reactor or turbine building exhausts.

Originator Name / Mail Drop or Extension Reviewer / Date - Time Quality Identified Response Required --
LOOKER, JR BENNETT, DA YES[] No Eu1

927C 10/28/03 14:07 NEu _

Originator Signature / Date Reviewer Comments

Signed: YES[- NO[] 10/28103 Should be assigned to Bennett/Madden

ON M TSM. i A " ,
OPERABILITY DETERMINATION REPORTABILITY

Component:. S tem/Structure: [] YES Perform Operability / Non Reportable E Potentially Reportable

UOperable Operable Eg NO Functionality Determination Reportable

Operable but dqgraded Operable but dqgraded per 1.3.66
or non-conorming _ or non-conorming Requirement:oCFRS0.73(a)(21tvil

[Not Operable QNot Operable _ _ _ _ To:

NA N/A Assigned To: Potential Tech. Spec. Violation

Comments:
Reportability changed to Non-Reportable based In information recleved 10/29/03 ...... lap
As we discussed, please change the subject PER to "non-reportable." This change is justified because the reporting criteria referenced
in the PER ( 10 CFR 50.73(a)(2)(viil)) specifically excludes tritium from the list of radionuclides to be reported. Also, since this is not an
RPER, please close the related PTL ( 206540) to perform a reportability eval.
Thanks, Fred Schill

Operations Reviewer Signature / Date /Time

GREEN, WR 10/28/03 14:53

Resolution Categories Cause Determination Reactor Startup Signiticant PER
[] (A) Resolve Deficiency using PER Resolution Form Q Root Cause f Forced Q YES

1(B ) Trend A

U Human Performance Related 0 Apparent Cause l Refueling Year NO
Generic Considerations Evaluate Only 0 No (Justify below)

Comments:

PE CDrasm, nmLant Fie (Pt S
PER Coordinator (Print) / Signature I Date Transmitted To Plant Files (Print) /Signature / ate

•rocedure Number: ,Wv-C.AP-'U



Print 'rime-,1457:30 11/29/07 INFORMATION ONLY PTL# A- 206541 0age:Prin Tim:14:7:~0 11/2/07DIC 18O3

ENERGY PROBLEM EVALUATION PER No.

NORTHWEST REQUEST 203-3885
People-Vision. Solutions

System Number MEL EPN Discovery Date Time
10/28103 12:56

Assigned Dispositioning Manager Dispositioning Organization
BENNETT, DA CHEMISTRY
Assigned Dispositioner PER Program Reviewer Signature / Date
MADDEN, CR PRITCHARD, LA 10/29/03

2
.5

-Irocedure Number: SWP-UAP-01



Rrint Time;14:57:50 11/29/07 INFORMATION ONLY Page: 1
DIC 1803.5

ENERGY I PER No. 203-3885 R9V No. 0
PeopleRTHWESn. P fl 'LUT 1 Quality Assessments Initiated V oYes

Operability / Functionality Determination [ Yes •]NA

Permanent Equipment Disposition Classifications

5 Permanent Accept-As-Is 5 Permanent Repair F- Rework NA

Equipment Classification: Quality Class: [] O A 2 G NA
[]Safety Related 1 ASME

Previous problems or generic impact discussed 5 Yes NA

Significant: 5 Yes No Number of interim Corrective Actions: 0 Number of permanent Corrective Actions: 0

'Cause Determination Codes
[ No Cause Necessary " Unknown (UNKN), Justily in comments Q Assumed Risk (AR01), Justify in comments

DESCRIPTION ORG PROC KEY O&P HE/IA GEMS
Inappropriate Action: None identified CHM RM MT

Comments:
Problem Statement: WOA airwash basin was found to contain tritium.

When the airwash basin was sampled for free release it had detectable tritium. Discussion with Ops
indicates that although the system was In service it had not operated for some time due to ambient
temperatures. Therefore the water had been sitting in the basin with no make-up or overflow. The Inlet air to
the fans was sampled and indicated detectable tritium also. This indicates that we had probabaly been
re-cycling air from the TEA discharge that is known to contain tritium. It's contact with the stagnant water in
the WOA basin most likely caused the water to come to equilbrium with the air.

Remedial Corrective Action: Sampled the storm drain pond composite sampler and drain line and analyzed
for tritium. No detectable tritium was found. This indicates that the system did not discharge to the pond
recently.

Laborers barreled the water in the basin and took it to radwaste.
Ops caution tagged the drain valve for the WOA airwash basin to require sampling before opening the valve.
No further actions are required.

. :. . : :D..rovals For Permanent Disposition:
PER Disposltioner MADDEN, CR 11/06/03

Dispositioning Manager BENNETT, DA 11/06/03



4 ENERGY
NORTHWEST Condition Report CR #: 2-05-08789

People -Vision -Solutions
Creator: MADDEN, CLAY R Extension: 4460 Org. Code: 52830 Date/Time: 11/10/2005 /15:16

Facility: Columbia Generating Station

Primary Area This Issue Impacts: Environmental Issue

SecondaryArea(s) This Issue Impacts: Chemistry Issue

Do you believe this issue affects the Operation of this facility, may similarly affect other Structures, Systems or Components (SSCs), or is
reportable to the NRC or other organization?: NO

Do You Believe This Issue is; I Don't Know

o. operability

O Reportability Requirement:

Comments / Assessment:

1 Not An Equipment Issue

5 The Equipment Part Number (EPN) Is: Satety Related: YES[] NOrA

SI Don't Know The EPN, Short Description:

I Don't Know

Condition Summary Statement:

Increased Co-60 was observed at the Storm Pond discharge during October.

Detailed Description:

Environmental Services reported increased Co-60 In samples taken at the Storm Pond. The levels (<20 pCI/L) were reported to be less than the

threshold for reporting (300 pCI/L law ODCM RFO 6.3.1 Table 6.3.1-2).

Recommend a Category C to Bennett/Madden

Any Actions That Have Been Taken To Address This Issue:

I have contacted Environmental Services and requested more detailed Information about this Increase to allow comparison with meteorological

conditions and plant events. Some minor Increases are anticipated due to recent seasonal rainfall. I have also asked Regulatory Affairs to review

state and federal commitments with respect to the storm pond's 50.75(g) status.

Category Determination: Minor Condition Assign. PER Assignment; PER Number:

5 CAT A - Root Cause PTL .Disp, Manager: Org.:

- CAT B - Apparent Cause Dispositioner:
CAT C Assignment: PTL Number:A 235297

UM CAT C - Minor Condition Responsible Manager: BENNETT, DA Org.:52830

5 CAT D - No Further Action Req. Responsible Individual: MADDEN, CR Org.:52830
(Explain Below) Scheduled Completion Date: 11/24/05

Operations Comments:
The following has been evaluated during the review of this CR per SWP-CAP-01:

Operability: This issue is not Technical Specification, LCS, ODCM, Safety Related, or Augmented Quality System, Structure, or Component (SSC)

related. This issue does not affect Implementation of Station Blackout or Control Room evacuation requirements and does not affect assessment -

of Emergency Action Levels or Emergency Operating Procedures.

Reportabllly: This CR does not meet the criteria of PPM 1.10.1 for reportability based on the levels being lower than the limits. Follow up

reportability may be required however.

PAO/OD: NA

Extent of Condition: NA

Industrial Safety: NA

Immediate OPS Review By: ROCKEY. HD Date/Time: 11/10/05 /17:06

Reviewer Comments: Reactor Startup:

Outage (Year):

Review Completed By: PRITCHARD, LA Date/Time: 11/14/05 /12:51

Codes:l/CHM RAD CONTAM ENVIRON REPORT D/CHM CRGED

DIC 1803.5
-- H ,m ,,,M,



CR 2-05-08789 observed Co-60 at 19.9 pCi/L at the storm pond (REMP Station 101).
"The results for the September composite water sample (the collection period was from

9-7-05 through 10-4-05) at station 101 contained Co-60 at a concentration of 19.9
pCi/L. [Based on the Hanford Met Tower data, during this period, there was 0.71" of
rainfall.] The results from both the prior sampling period (8-2-05 to 9-7-05) [0.06" of
rainfall] and the following sampling period (10-4-05 to 11-2-05) [0.24" of rainfall]
showed that Co-60 was below the MDA (the associated MDAs were 3.43 pCi/L and
2.80 pCi/L respectively). The last time that there was a positive Co-60 result in this
sample was in December of 2000." The REMP sample results will be included in the
annual REMP report. No PTL is necessary for this as these results are already included
based on ODCM Chapter 5.0, Table 5-1, and RFO 6.3.1.

Hanford Met Tower precipitation records and plant particulate and iodine effluent
results are tabulated below:

Month Inches of Rainfall Curies of Particulates/Iodines*
Jan 0.93 3.98e-6
Feb 0.04 8.74e-6
Mar 0.31 7.33E-6
Apr 0.26 1.45E-4
May 0.79 1.21E-4
Jun 0.06 2.37E-4
Jul 0.09 2.33E-5
Aug 0.06 2.08E-4
Sep 0.66 2.84E-4
Oct 0.29 2.21E-5
*Half lives > 8 days

During the early part of the summer dry season (May 6th to July 2nd), refueling
maintenance activity generated some particulate effluents. Following startup on 7/2/05,
an RWCU system leak also was generating particulate effluents. The first significant
rainfall following these releases probably washed particulates that had settled on
building roofs to the storm drain pond. As stated above, this is anticipated by plant
design and the storm pond is monitored and managed iaw IOCFR50.75(g).

The Storm Pond is managed iaw IOCFR50.75(g). A flow proportional sampling
system is installed at the storm drain discharge into the storm pond (evaporation basin)
and the aliquots analyzed monthly. No change to this sampling frequency is
recommended.

It is understood by Washington State Department of Health and EFSEC that seasonal
rain can result in very low level radioactive material reaching the storm pond and
parking lot drains from gaseous effluent washout & rainout as well as from the washing



of particulates that have settled out on the roofs of buildings and on the grounds
surrounding CGS.

CR 2-05-08754 was written in the same time period:

DETAILED DESCRIPTION OF CONDITION: OSP-COLDWEATHER-OPS directs
Operations to contact chemistry to sample the airwash basin for free release prior to
draining the basin to the storm drains. Upon entering the ROA unit, the operator noted
the basin had already drained. The apparent cause was due to low outside air
temperature causing the automatic basin drain valve to open draining the basin to the
storm drains to prevent freezing. A procedure note indicates that a potential exists for
an unmonitored release if a door inside the Reactor building, which is on the suction
side of the ROA duct, is left open. Under these conditions it is possible for
contamination to accumulate in the air wash water. PER 292-0081 and 298-1646
describe similar issues.

IMMEDIATE ACTIONS TAKEN: Contacted HP to perform contamination survey of
the drained airwash basin: No contamination was detected.

ANALYSIS: There are two ways by which small amounts of radioactive material can
become entrained in intake air wash a) building wake effects which can result in
gaseous effluents re-entering the HVAC system at the intake structure, and b) leaving
manways (doors) to the intake air structures open which can result in radioactive
materials in the air wash system. Administrative controls were put in place as a result
of PER 292-0081 to limit this later input. It is possible that building wake effects could
have resulted in some particulate activity entering the ROA intake structure and
becoming entrained in the airwash. A similar release at similar concentrations occured
in the 2002-2003 time frame and no activity was seen at the Storm Pond. So, although
this pathway is a possibility, it is not a significant one.

***************************~***R 298-1646"*********~********************

Description of Condition: During a tagout, equipment operators determined that an
unmonitored flow path exists from the common discharge header for ROA-P-1A and
ROA-P-IB to the reactor roof drain system through 3/4" line containing ROA-V-60 and
a flow element ROA-FI- 1 to the roof drain system. During operation of the air washer
unit there is a steady flow of 4 GPM through this path to the floor drain.

***********************2 _****2****00**********

There is an unmonitored potential for radiological release point from the radiological
controlled area. (RCA) via various unmarked drains. (DG building, plant roof) QA
walkdown generated per. Need to consider labeling of these drains. No previous per
generated. Agreement between HP/CHEM and QA is to label drains. Maintenance to
take the lead on establishing a program and implementing. Ops to upgrade PPM to
eliminate practice of recirc air back to radwaste HVAC.



FIGURE 4-3 REMP NEAR PLANT SAMPLING LOCATIONS
STATION 102A (APPROXIMATELY 0.25 MI SOUTH). STATION 102 IN PICTURE IS BOTH 102B, 102D AND 102G.

2005 Annual Radiological Environmental Operating Report 4-18 Energy Northwest/Columbia Generating Station



Well ID Sample Date/Time Results Units
Tritium 699-2-3 02/14/1962 0:00 1000 UCi/LTritium 699-2-3 03/01/1962 0:00 1000 pCi/L
Tritium 699-2-3 05/08/1962 0:00 1000 pCi/L
Tritium 699-2-3 05/15/1962 0:00 1000 pCi/L
Tritium 699-2-3 07/31/1962 0:00 1000 pCi/L
Tritium 699-2-3 08/07/.1962 0:00 1000 pCi/L
Tritium 699-2-3 10/25/1962 0:00 1000 pCi/L
Tritium 699-2-3 10/30/1962 0:00 1000 pCi/L
Tritium 699-2-3 01/16/1963 0:00 1000 pCi/L
Tritium 699-2-3 02/13/1963 0:00 40000 pCi/L
Tritium 699-2-3 04/10/1963 0:00 1000 pCi/L
Tritium 699-2-3 05/23/1963 0:00 1000 pCi/L

Tritium 699-2-3 06/12/1963 0:00 1000 pCi/L
Tritium 699-2-3 12/07/1965 0:00 2900 pCi/L
Tritium 699-2-3 12/08/1965 0:00 2900 pCi/L
Tritium 699-2-3 10/05/1966 0:00 2200 pCi/L
Tritium 699-2-3 12/20/1966 0:00 3400 pCi/L
Tritium 699-2-3 03/20/1967 0:00 2300 pCi/L
Tritium 699-2-3 06/08/1967 0:00 2500 pCi/L
Tritium 699-2-3 06/09/1967 0:00 2400 pCi/L
Tritium 699-2-3 09/12/1967 0:00 2500 pCi/L
Tritium 699-2-3 12/07/1967 0:00 1700 pCi/L
Tritium 699-2-3 02/06/1969 0:00 870 pCi/L
Tritium 699-2-3 05/19/1969 0:00 2200 pCi/L
Tritium 699-2-3 07/18/1969 0:00 2100 pCi/L
Tritium 699-2-3 05/03/1971 0:00 13000 pCi/L
Tritium 699-2-3 06/29/1971 0:00 13000 pCi/L
Tritium 699-2-3 10/13/1971 0:00 15000 pCi/L
Tritium 699-2-3 10/1/1972 0:00 17000 pCi/L
Tritium 699-2-3 06/06/1972 0:00 18000 pCi/L
Tritium 699-2-3 07/17/1972 0:00 18000 pCi/L
Tritium 699-2-3 08/07/1972 0:00 21000 pCi/L
Tritium 699-2-3 09/09/1972 0:00 21000 pCi/L
Tritium 699-2-3 09/19/1972 0:00 21000 pCi/L
Tritium 699-2-3 10/03/1972 0:00 20000 pCi/L
Tritium 699-2-3 04/06/1973 0:00 24000 pCi/L
Tritium 699-2-3 06/04/1973 0:00 29000 pCi/L
Tritium 699-2-3 07/30/1973 0:00 42000 pCi/L
Tritium 699-2-3 11/07/1973 0:00. 44000 pCi/L
Tritium 699-2-3 11/26/1973 0:00 46000 pCi/L
Tritium 699-2-3 01/29/1974 0:00 47000 pCi/L
Tritium 699-2-3 04/01/1974 0:00 46000 pCi/L
Tritium 699-2-3 07/29/1974 0:00 49000 pCi/L
Tritium 699-2-3 09/30/1974 0:00 62000 pCi/L
Tritium 699-2-3 01/21/1975 0:00 670000 pCi/L
Tritium 699-2-3 041/17/1975 0:00 56000 pCi/L
Tritium 699-2-3 07/28/1975 0:00 59000 pCi/L
Tritium 699-2-3 09/29/1975 0:00 64000 pCi/L
Tritium 699-2-3 01/26/1976 0:00 72000 pCi/L
Tritium 699-2-3 04/05/1976 0:00 82000 pCi/L
Tritium 699-2-3 08/03/1976 0:00 82000 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
,Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3

.699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3

01/04/1977 0:00
03/03/1977 0:00
07/27/1977 0:00
01/06/1978 0:00
01/26/1978 0:00
03/01/1978 0:00
03/21/1978 0:00
04/24/1978 0:00
05/16/1978 0:00
06/19/1978 0:00
07/11/1978 0:00
08/11/1978 0:00
10/02/1978 0:00
11/08/1978 0:00
01/08/1979 0:00
01/22/1979 0:00
02/22/1979 0:00
03/27/1979 0:00
05/16/1979 0:00
06/11/1979 0:00
07/11/1979 0:00
08/06/1979 0:00
09/05/1979 0:00
10/10/1979 0:00
11/07/1979 0:00
01/03/1980 0:00
01/30/1980 0:00
02/28/1980 0:00
03/24/1980 0:00
04/14/1980 0:00
05/13/1980 0:00
06/10/1980 0:00
07/08/1980 0:00
08/13/1980 0:00
09/04/1980 0:00
09/30/1980 0:00
11/11/1980 0:00
01/05/1981 0:00
01/29/1981 0:00
02/18/1981 0:00
03/17/1981 0:00
05/06/1981 0:00
05/14/1981 0:00
06/15/1981 0:00
07/20/1981 0:00
08/24/1981 0:00
09/01/1981 0:00
09/28/1981 0:00.
10/29/1981 0:00
01/04/1982 0:00
02/03/1982 0:00
02/17/1982 0:00

83000 pCi/L
82000 pCi/L
88000 pCi/L
97000 pCi/L
98000 pCi/L

120000 pCi/L
110000 pCi/L
93000 pCi/L

100000 pCi/L
100000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
100000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
120000 pCi/L
110000 pCi/L
120000 pCi/L
110000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
130000 pCi/L
130000 pCi/L
120000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L,
110000 pCi/L
110000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
110000 pCi/L
120000 pCi/L
120000 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3

699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3

03/29/1982 0:00
04/14/1982 0:00
05/10/1982 0:00
06/17/1982 0:00
07/07/1982 0:00
08/02/1982 0:00
09/07/1982 0:00
09/27/1982 0:00
12/13/1982 0:00
01/31/1983 0:00
02/14/1983 0:00
03/23/1983 0:00
04/18/1983 0:00
05/11/1983 0:00
06/06/1983 0:00
07/12/1983 0:00
08/22/1983 0:00
09/08/1983 0:00
09/30/1983 0:00
12/19/1983 0:00
01/20/1984 0:00
02/28/1984 0:00
03/16/1984 0:00
04/18/1984 0:00
05/10/1 984 0:00
06/15/1984 0:00
07/17/1984 0:00
08/10/1984 0:00
09/11/1984 0:00
10/08/1984 0:00
11/19/1984 0:00
12/13/1984 0:00
01/11/1985 0:00
02/08/1985 0:00
03/18/1985 0:00
04/08/1985 0:00
05/28/1985 0:00
06/12/1985 0:00
08/15/1985 0:00
08/30/1985 0:00
09/07/1985 0:00
10/15/1985 0:00
11/05/1985 0:00
12/13/1985 0:00
01/07/1986 0:00
02/04/1986 0:00
03/06/1986 0:00
04/03/1986 0:00
05/06/1986 0:00
06/02/1986 0:00
06/30/1986 0:00
08/04/1986 0:00

120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
110000 pCi/L
120000 pCi/L
130000 pCi/L
120000 pCi/L
110000 pCi/L
110000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
110000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
120000 pCi/L
110000 pCi/L
110000 pCi/L
120000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L
110000 pCi/L

210 pCi/L
110000 pCi/L
100000 pCi/L
110000 pCi/L
110000 pCi/L
108000 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3
699-2-3

699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7

09/08/1986 0:00
10/07/1986 0:00
11/03/1986 0:00
11/18/1986 0:00
12/01/1986 0:00
01/26/1987 0:00
06/03/1987 0:00
09/09/1987 0:00
10/25/1987 0:00
01/22/1988 0:00
04/08/1988 0:00
07/18/1988 0:00
10/18/1988 0:00
04/14/1989 0:00
11/07/1989 0:00

07/29/1991 11:35
01/23/1992 8:30
01/23/1992 8:30

02/06/1992 11:00
04/30/1992 10:15
08/12/1992 10:32

12/01/1992 8:00
02/02/1993 11:30
05/06/1993 11:15
08/19/1993 11:25

11/15/1993 9:00
02/23/1994 10:45
06/01/1994 11:15
09/08/1994 17:00
12/12/1994 10:36
03/23/1995 11:52
04/06/1995 10:30
06/22/1995 12:34
09/25/1995 12:27
09/25/1995 12:27
12/18/1995 10:35
03/18/1996 10:12
06/26/1996 11:58
09/18/1996 11:39
07/26/2001 8:32

07/27/2004 10:27
10/02/2007 11:24

03/03/1986 0:00
06/24/1986 0:00
08/13/1986 0:00
11/07/1986 0:00
01/26/1987 0:00
05/31/1987 0:00
07/24/1987 0:00
10/21/1987 0:00
01/27/1988 0:00

110000 pCi/L
106000 pCi/L
106000 pCi/L
106000 pCi/L
108000 pCi/L
107000 pCi/L
103000 pCi/L
107000 pCi/L
108000 pCi/L
104000 pCi/L
104000 pCi/L
108000 pCi/L
104000 pCi/L
104000 pCi/L
104000 pCi/L
97500 pCi/L

'97600 pCi/L
98500 pCi/L
94700 pCi/L

101000 pCi/L
94300 pCi/L
97800 pCi/L
91900 pCi/L
96900 pCi/L
94200 pCi/L
88100 pCi/L
90800 pCi/L
92200 pCi/L
87400 pCi/L
87800 pCi/L
87500 pCi/L
87600 pCi/L
87400 pCi/L
88300 pCi/L
86200 pCi/L
81145 pCi/L
86565 pCi/L
76061 pCi/L
83205 pCi/L
57600 pCi/L
47400 pCi/L
39000 pCi/L

16000 pCi/L
13000 pCi/L
12900 pCi/L
12100 pCi/L
6790 pCi/L

10900 pCi/L
10700 pCi/L
13300 pCi/L
13300 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7
699-2-7

699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2

01/30/1989 0:00
04/13/1990 0:00
03/21/1991 8:25

12/18/1991 13:33
12/18/1991 13:33
02/07/1992 9:12
04/30/1992 8:28

08/18/1992 11:00
12/03/1992 9:05
02/02/1993 9:15
05/14/1993 9:00
08/19/1993 9:20

11/18/1993 10:46
02/25/1994 9:07
06/01/1994 9:00

09/08/1994 17:00
01/03/1995 10:32
03/23/1995 11:38
04/21/1995 8:30
06/27/1995 9:25

09/25/1995 11:23
12/18/1995 11:30
03/18/1996 11:10
06/26/1996 10:50
09/19/1996.10:34
04/17/1997 13:51
07/21/1997 11:37
10/20/1997 14:00
07/15/1998 11:57
10/08/1998 12:53
11/11/1999 13:32
10/27/2000 10:14
10/25/2001 12:24
10/22/2002 10:55

10/28/2003 9:36
10/14/2004 12:28
10/14/2004 12:28
10/27/2005 11:54
11/06/2006 11:46
10/31/2007 13:17
11/03/2008 13:06

01/15/1963 0:00
02/12/1963 0:00
03/12/1963 0:00
04/09/1963 0:00
05/21/1963 0:00
12/09/1965 0:00
12/10/1965 0:00
10/05/1966 0:00
12/20/1966 0:00
09/13/1967 0:00

12300 pCi/L
14300 pCi/L
11900 pCi/L
12300 pCi/L
12200 pCi/L
11700 pCi/L
13100 pCi/L
13500 pCi/L
13100 pCi/L
14100 pCi/L
14500 pCi/L
15100 pCi/L
15100 pCi/L
15100 pCi/L
15600 pCi/L
14100 pCi/L
15500 pCi/L
15500 pCi/L
14800 pCi/L
15400 pCi/L
16900 pCi/L
15336 pCi/L
15951 pCi/L
14531 pCi/L
17356 pCi/L
16100 pCi/L
15000 pCi/L
16200 pCi/L
17200 pCi/L
16800 pCi/L
15300 pCi/L
14800 pCi/L
14000 pCi/L
13500 pCi/L
13400 pCi/L
11100 pCi/L
10900 pCi/L
14200 pCi/L
12200 pCi/L
11000 pCi/L
9800 pCi/L

1000 pCi/L
1000 pCi/L
1000 pCi/L
1000 pCi/L
1000 pCi/L
2900 pCi/L
2300 pCi/L
2200 pCi/L
8000 pCi/L
1900 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2

02/07/1969 0:00
05/20/1969 0:00
01/19/1971 0:00
05/12/1971 0:00
07/15/1971 0:00
11/01/1971 0:00
01/07/1972 0:00
05/08/1972 0:00
07/17/1972 0:00
09/21/1972 0:00
03/06/1973 0:00
05/01/1973 0:00
06/21/1973 0:00
08/01/1973 0:00
10/02/1973 0:00
11/07/1973 0:00
02/04/1974 0:00
04/04/1974 0:00
08/01/1974 0:00
01/21/1975 0:00
04/02/1975 0:00
07/31/1975 0:00
10/02/1975 0:00
01/28/1976. 0:00
03/31/1976 0:00
08/02/1976 0:00
10/05/1976 0:00
01/05/1977 0:00
03/29/1977 0:00
06/27/1977 0:00
10/11/1977 0:00
01/12/1978 0:00
03/28/1978 0:00
06/16/1978 0:00
09/13/1978 0:00
01/15/1979 0:00
03/20/1979 0:00
06/28/1979 0:00
07/31/1979 0:00
07/31/1979 0:00
09/06/1979 0:00
03/24/1980 0:00
06/09/1980 0:00
01/05/1981 0:00
03/25/1981 0:00
06/15/1981 0:00
09/10/1981 0:00
01/04/1982 0:00
03/18/1982 0:00
06/17/1982 0:00
09/07/1982 0:00
12/07/1982 0:00

490 pCi/L
1200 pCi/L
520 pCi/L
580 pCi/L
560 pCi/L
530 pCi/L
520 pCi/L
510 pCi/L
530 pCi/L
540 pCi/L
660 pCi/L
850 pCi/L
720 pCi/L
480 pCi/L
780 pCi/L
840 pCi/L

1500 pCi/L
800 pCi/L
430 pCi/L
970 pCi/L
540 pCi/L
730 pCi/L

1200 pCi/L
1000 pCi/L
800 pCi/L

3400 pCi/L
1300 pCi/L
790 pCi/L
760 pCi/L
770 pCi/L
910 pCi/L

1200 pCi/L
2300 pCi/L

970 pCi/L
860 pCi/L

1300 pCi/L
1400 pCi/L
420 pCi/L

420000 pCi/L
510 pCi/L
510 pCi/L
620 pCi/L
460 pCi/L
630 pCi/L
460 pCi/L

1200 pCi/L
550 pCi/L
640 pCi/L
370 pCi/L
630 pCi/L
410 pCi/L
550 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2
699-9-E2

699-10-E12
699-10-E 12
699-1 0-E 12
699-10-E 12
699-10-E 12
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-El 2
699-10-E12
699-10-E12
699-10-E12
699-10-E 12
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-E 12
699-10-E 12
699-10-E 12

03/24/1983 0:00
06/07/1983 0:00
09/01/1983 0:00
11/19/1983 0:00
03/20/1984 0:00
06/27/1984 0:00
09/27/1984 0:00
01/31/1985 0:00
04/24/1985 0:00
06/14/1985 0:00
08/02/1985 0:00
10/17/1985 0:00
02/04/1986 0:00
06/25/1986 0:00
08/14/1986 0:00
11/11/1986 0:00
01/26/1987 0:00
06/08/1987 0:00
08/24/1987 0:00
10/27/1987 0:00
06/20/1994 9:00
06/04/1996 9:00

12/16/1996 12:10
12/22/1997 10:17
02/10/2000 12:15
09/05/2000 12:07
11/28/2000 10:48

12/01/2003 9:26
07/25/2007 11:08

01/16/1963 0:00
02/13/1963 0:00
04/10/1963 0:00
05/23/1963 0:00
06/12/1963 0:00
10/05/1966 0:00
12/20/1966 0:00
06/06/1967 0:00
06/06/1967 0:00
09/11/1967 0:00
12/05/1967 0:00
02/13/1969 0:00
05/15/1969 0:00
07/17/1969 0:00
01/25/1971 0:00
07/06/1971 0:00
11/01/1971 0:00
01/07/1972 0:00
10/29/1973 0:00
04/29/1974 0:00
10/29/1974 0:00
04/28/1975 0:00

-450 pCi/L
-110 pCi/L,
1500 pCi/L

58 pCi/L
-190 pCi/L
150 pCi/L

-270 pCi/L
15 pCi/L

110 pCi/L
-240 pCi/L
-83 pCi/L

-360 pCi/L
-310 pCi/L
-210 pCi/L
340 pCi/L
290 pCi/L
143 pCi/L
148 pCi/L
210 pCi/L
710 pCi/L

1220 pCi/L
1709.6 pCi/L

1260 pCi/L
2150 pCi/L
1750 pCi/L
2720 pCi/L
2750 pCi/L
2010 pCi/L
1800 pCi/L

20000 pCi/L
1000 pCi/L
1000 pCi/L
1000 pCi/L
1000 pCi/L
1800 pCi/L
2000 pCi/L
2100 pCi/L
3200 pCi/L
3400 pCi/L
2100 pCi/L
500 pCi/L
510 pCi/L
530 pCi/L
470 pCi/L
720 pCi/L
860 pCi/L
520 pCi/L
520 pCi/L
500 pCi/L
500. pCi/L
480 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-10-El2
699-10-E12
699-10-El 2
699-10-E12
699-10-El 2
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-El 2
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-El2
699-10-El 2
699-10-E12
699-10-El 2
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-El 2
699-10-E12
699-1 0-El 2
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-El 2
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-El 2
699-10-E12
699-10-E12
699-1 0-E12
699-10-E12
699-10-El2
699-10-E12
699-10-E12
699-10-E12
699-10-El 2
699-10-El2
699-10-E12
699-10-E12
699-10-E12

11/04/1975 0:00
01/12/1978 0:00
03/28/1978 0:00
06/16/1978 0:00
09/15/1978 0:00
01/15/1979 0:00
03/20/1979 0:00
06/11/1979 0:00
09/06/1979 0:00
01/03/1980 0:00
03/18/1980 0:00
06/09/1980 0:00
09/17/1980 0:00
12/31/1980 0:00
03/30/1981 0:00
06/15/1981 0:00
09/10/1981 0:00
01/04/1982 0:00
03/18/1982 0:00
06/11/1982 0:00
09/02/1982 0:00
12/06/1982 0:00
03/25/1983 0:00
06/07/1983 0:00
09/01/1983 0:00
11/21/1983 0:00
03/22/1984 0:00
06/27/1984 0:00
10/16/1984 0:00
02/04/1985 0:00
07/02/1985 0:00
11/04/1 985 0:00
11/10/1985 0:00
03/03/1986 0:00
08/06/1986 0:00
11/12/1986 0:00
01/26/1987 0:00
06/03/1987 0:00
07/29/1987 0:00
10/27/1987 0:00
02/10/1988 0:00
04/28/1988 0:00
08/25/1988 0:00
10/24/1988 0:00
04/24/1989 0:00
10/19/1989 0:00

12/07/1990 10:49
12/09/1991 9:20

04/03/1992 11:00
01/28/1993 8:30
09/17/1994 8:15

08/31/1995 10:50

1000 pCi/L
1300 pCi/L
1500 pCi/L
1500 pCi/L
1100 pCi/L
1300 pCi/L
900 pCi/L

1900 pCi/L
2200 pCi/L
4400 pCi/L
3100 pCi/L
3700 pCi/L
4700 pCi/L
3600 pCi/L
4500 pCi/L
5500 pCi/L
4800 pCi/L
5500 pCi/L
5900 pCi/L
5400 pCi/L

34000 pCi/L
1200 pCi/L
8200 pCi/L
8500 pCi/L
8600 pCi/L

23000 pCi/L
9600 pCi/L

11000 pCi/L
11000 pCi/L
11000 pCi/L
11000 pCi/L
12000 pCi/L
12000 pCi/L
12000 pCi/L
12900 pCi/L
13900 pCi/L
13500 pCi/L
14500 pCi/L
15500 pCi/L
16800 pCi/L
17000 pCi/L
17500 pCi/L
19100 pCi/L
20400 pCi/L
22600 pCi/L
23400 pCi/L
22300 pCi/L
24400 pCi/L
25800 pCi/L
28800 pCi/L
28900 pCi/L
31200 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-10-E12
699-10-E12
699-10-E12
699-10-E12
699-10-E 12
699-10-E12
699-10-E12
699-10-E 12
699-10-E 12
699-10-E12
699-10-E12
699-10-E 12
699-10-E 12
699-1 0-El 2
699-10-E12P
699-10-El2P
699-10-El2P
699-10-El2P
699-10-El2P
699-10-El2P
699-10-El2P
699-10-El2P
699-1 0-El 2P
699-1 0-El 2P
699-1 0-El 2P
699-10-El2P
699-10-El2P
699-10-E12P
699-10-E12P
699-10-El2P
699-10-El2P
699-10-E12P
699-10-El2P
699-1 0-El 2P
699-1 0-El 2P
699-10-E12Q
699-10-E12Q
699-10-El2Q
699-10-El2Q
699-10-El2Q
699-10-El2Q
699-10-El2Q
699-10-El2Q
699-10-El2R
699-10-El2R
699-10-El2R
699-10-El2R
699-10-El2R
699-10-El2R
699-10-El2R

08/02/1996 9:00
08/25/1997 13:50
09/23/1998 12:19
09/30/1999 11:18
02/08/2000 13:01
05/17/2000 10:08
09/01/2000 11:26
02/26/2002 11:23
01/06/2003 10:59
02/02/2004 12:56
01/11/2005 12:35
02/10/2006 11:02
01/30/2007 12:02
05/07/2008 12:39

03/14/1967 0:00
06/09/1967 0:00
12/05/1967 0:00
01/09/1968 0:00
03/27/1968 0:00
11/05/1968 0:00
02/13/1969 0:00
05/15/1969 0:00
07/17/1969 0:00
03/03/1970 0:00
01/25/1971 0:00
07/06/1971 0:00
11/01/1971 0:00
01/06/1972 0:00
01/07/1972 0:00
10/29/1973 0:00
04/29/1974 0:00
10/28/1974 0:00
10/29/1974 0:00
04/28/1975 0:00
.11/04/1975 0:00
12/05/1967 0:00
01/09/1968 0:00
03/27/1968 0:00
08/12/1968 0:00
11/05/1968 0:00
02/13/1969 0:00
05/15/1969 0:00
07/17/1969 0:00
01/09/1968 0:00
03/27/1968 0:00
08/12/1968 0:00
11/05/1968 0:00
02/13/1969 0:00
05/15/1969 0:00
07/17/1969 0:00

07/24/2002 12:24

25764 pCi/L
22000 pCi/L
24400 pCi/L
25200 pCi/L
23200 pCi/L
25100 pCi/L
24300 pCi/L
24000 pCi/L
20600 pCi/L
18000 pCi/L
15200 pCi/L
16500 pCi/L
14000 pCi/L
13000 pCi/L
1600 pCi/L
2800 pCi/L
2100 pCi/L
1800 pCi/L
1900 pCi/L
820 pCi/L
500 pCi/L
660 pCi/L
530 pCi/L
560 pCi/L
470 pCi/L
720 pCi/L
860 pCi/L
520 pCi/L
520 pCi/L
520 pCi/L
500 pCi/L
500 pCi/L
500 pCi/L
480 pCi/L

1000 pCi/L
2100 pCi/L
1800 pCi/L
1900 pCi/L
1300 pCi/L
960 pCi/L
500 pCi/L
620 pCi/L
530 pCi/L

1800 pCi/L
3700 pCi/L
1400 pCi/L
820 pCi/L
500 pCi/L
540 pCi/L
530 pCi/L

287000 pCi/LTritium 699-12-2C



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C
699-12-2C

699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4D
699-12-4O

699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-0A
699-13-OA
699-13-OA
699-13-OA
699-1 3-0A

10/01/2002 10:00
01/07/2003 9:36

03/25/2003 11:13
06/26/2003 11:58
09/18/2003 12:47
12/30/2003 10:17
03/11/2004 9:46

06/29/2004 12:55
09/17/2004 9:45

12/27/2004 12:40
03/22/2005 9:39
06/23/2005 9:23

09/26/2005 12:01
01/03/2006 12:23
01/03/2006 12:23

03/17/2006 9:57
07/06/2006 9:55
12/13/2006 9:03

01/02/2007 10:37
04/26/2007 8:52

07/20/2007 12:32
09/27/2007 10:18
01/18/2008 11:41

03/16/2008 8:38
08/26/2008 11:34
09/28/2008 10:56

11/27/1984 0:00
01/21/1985 0:00
04/24/1985 0:00
11/11/1985 0:00
11/12/1985 0:00

02/07/2000 13:35
08/29/2000 12:17
06/14/2001 12:47
07/20/2004 10:46
12/22/2005 10:01
02/14/2007 10:50
06/05/2007 9:32

03/07/2008 10:02

09/15/2001 15:45
09/15/2001 15:45
07/24/2002 11:24
10/01/2002 11:51
01/06/2003 11:49
03/24/2003 10:36
06/23/2003 9:35

09/17/2003 11:20
12/30/2003 12:30
03/10/2004 11:41

06/25/2004 9:07

313000 pCi/L
294000 pCi/L
320000 pCi/L
346000 pCi/L
309000 pCi/L
353000 pCi/L
324000 pCi/L
363000 pCi/L
368000 pCi/L
310000 pCi/L
360000 pCi/L
375000 pCi/L
409000 pCi/L
398000 pCi/L
393000 pCi/L
398000 pCi/L
358000 pCi/L
342000 pCi/L
321000 pCi/L
304000 pCi/L
294000 pCi/L
240000 pCi/L
220000 pCi/L
210000 pCi/L
170000 pCi/L
170000 pCi/L

670 pCi/L
6090 pCi/L

362 pCi/L
311 pCi/L
231 pCi/L

1850 pCi/L
2220 pCi/L
2010 pCi/L
1870 pCi/L
1690 pCi/L
1480 pCi/L
1500 pCi/L
1400 pCi/L

21600 pCi/L
21400 pCi/L
35500 pCi/L
35100 pCi/L
36400 pCi/L
30200 pCi/L
30300 pCi/L
29500 pCi/L
30200 pCi/L
31700 pCi/L
35000 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA
699-13-OA

699-13-1
699-13-1
699-13-1

699-13-1A
699-13-1A
699-13-1A
699-13-1A
699-13-1A
699-13-1A
699-13-11A
699-13-1A
699-13-lA
699-13-1A
699-13-lA
699-13-1A
699-13-1A
699-13-1A
699-13-1A
699-13-1A
699-13-1A
699-13-1A
699-13-1 A
699-13-1A
699-13-1A
699-13-11A
699-13-1A
699-13-1 A
699-13-1 A
699-13-1 A
699-13-1A
699-13-1A
699-13-1 A
699-13-11A
699-13-1A
699-13-1 A
699-13-1A

09/17/2004.10:38
12/27/2004 11:05
03/23/2005 11:01
06/23/2005 12:09
09/26/2005 13:27
01/04/2006.12:07
03/17/2006 11:16
06/28/2006 10:38
11/02/2006 13:53
01/02/2007 12:36
04/26/2007 9:42

07/20/2007 11:49
09/16/2007 11:43
01/17/2008 11:17

08/01/1973 0:00
02/04/1974 0:00
04/05/1974 0:00

06/21/1973 0:00
11/06/1973 0:00
11/07/1973 0:00
11/28/1973 0:00
12/13/1973 0:00
12/19/1973 0:00
01/29/1974 0:00
01/31/1974 0:00
02/04/1974 0:00
02/05/1974 0:00
02/07/1974 0:00
02/12/1974 0:00
02/14/1974 0:00
04/05/1974 0:00
08/01/1974 0:00
10/02/1974 0:00
01/29/1975 0:00
04/02/1975 0:00
08/01/1975 0:00
10/02/1975 0:00
01/28/1976 0:00
03/31/1976 0:00
08/02/1976 0:00
09/27/1976 0:00
03/02/1977 0:00
03/28/1977 0:00
06/28/1977 0:00
09/28/1977 0:00
01/13/1978 0:00
03/30/1978 0:00
04/19/1978 0:00
06/21/1978 0:00
09/13/1978 0:00

33800 pCi/L
26700 pCi/L
29700 pCi/L
41400 pCi/L
46700 pCi/L
48800 pCi/L
49100 pCi/L
39100 pCi/L
44600 pCi/L
44200 pCi/L
52000 pCi/L
54600 pCi/L
52000 pCi/L
53000 pCi/L

100000 pCi/L
250000 pCi/L
300000 pCi/L

88000 pCi/L
150000 pCi/L
160000 pCi/L
43000 pCi/L

160000 pCi/L
130000 pCi/L
270000 pCi/L
280000 pCi/L

14000 pCi/L
290000 pCi/L
60000 pCi/L
57000 pCi/L

260000 pCi/L
300000 pCi/L
320000 pCi/L
390000 pCi/L
390000 pCi/L

94000 pCi/L
53000 pCi/L
56000 pCi/L
15000 pCi/L
8800 pCi/L

69000 pCi/L
63000 pCi/L

180000 pCi/L
-200000 pCi/L
200000 pCi/L
84000 pCi/L

390000 pCi/L
12000 pCi/L

1120000 pCi/L
1100000 pCi/L
680000 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-13-1A
699-13-1A
699-13-1A
699-13-1A
699-13-1 A
699-13-1A
699-13-1A
699-13-1A
699-13-1 A
699-13-1A
699-13-1A
699-13-1 A

699-13-1 B
699-13-1B
699-13-1 B
699-13-1 B
699-13-1 B
699-13-1B
699-13-1B
699-13-1 B
699-13-1B
699-13-1B
699-13-1B
699-13-1B
699-13-1B
699-13-1B
699-13-1B
699-13-1 B
699-13-1B
699-13-1 B
699-13-1B
699-13-1B
699-13-1 B
699-13-1 B
699-13-1B
699-13-1B
699-13-1B
699-13-1 B
699-13-1 B
699-13-1 B
699-13-1B
699-13-1B
699-13-1 B
699-13-1B
699-13-1B
699-13-1B
699-13-1 B
699-13-1 B
699-13-1 B
699-13-1 B
699-13-1 B

01/15/1979 0:00
03/20/1979 0:00
03/24/1980 0:00
06/09/1980 0:00
09/17/1980 0:00
01/05/1981 0:00
06/15/1981 0:00

02/08/2000 10:14
08/31/2000 10:28
06/28/2001 11:15

11/17/2004 9:55
06/27/2007 10:50

06/21/1973 0:00
08/01/1973 0:00
11/28/1973 0:00
12/13/1973 0:00
12/19/1973 0:00
01/29/1974 0:00
01/31/1974 0:00
02/04/1974 0:00
02/05/1974 0:00
02/07/1974 0:00
02/12/1974 0:00
02/14/1974 0:00
04/05/1974 0:00
08/01/1974 0:00
10/02/1974 0:00
01/29/1975 0:00
04/02/1975 0:00
08/01/1975 0:00
10/02/1975 0:00
01/28/1976 0:00
03/31/1976 0:00
08/02/1976 0:00
09/27/1976 0:00
03/02/1977 0:00
03/28/1977 0:00
06/28/1977 0:00
09/28/1977 0:00
01/13/1978 0:00
03/30/1978 0:00
06/21/1978 0:00
09/13/1978 0:00
01/15/1979 0:00
03/20/1979 0:00
06/28/1979 0:00
01/03/1980 0:00
03/24/1980 0:00
06/09/1980 0:00
09/17/1980 0:00
01/05/1981 0:00

410000 pCi/L
1400000 pCi/L

69000 pCi/L
33000 pCi/L

790000 pCi/L
36000 pCi/L
15000 pCi/L
23300 pCi/L
12000 pCi/L
16400 pCi/L

139000 pCi/L
110000 pCi/L

9100 pCi/L
100000 pCi/L

620 pCi/L
30000 pCi/L
31000 pCi/L
16000 pCi/L
18000 pCi/L
14000 pCi/L
19000 pCi/L
20000 pCi/L
21000 pCi/L
15000 pCi/L
20000 pCi/L
15000 pCi/L
18000 pCi/L
28000 pCi/L
26000 pCi/L
32000 pCi/L
74000 pCi/L
66000 pCi/L
86000 pCi/L
60000 pCi/L
48000 pCi/L

160000 pCi/L
70000 pCi/L
42000 pCi/L

270000 pCi/L
100000 pCi/L
430000 pCi/L
140000 pCi/L
270000 pCi/L
400000 pCi/L
610000 pCi/L
180000 pCi/L

1300 pCi/L
620 pCi/L
700 pCi/L
750 pCi/L
390 pCi/L



Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-13-1 B
699-13-1B
699-13-1B
699-13-1 B

699-13-1C
699-13-1 C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1 C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1 C
699-13-1C
699-13-1C
699-13-1C
699-13-1C
699-13-1C

699-13-1D
699-13-1D
699-13-1D

699-13-1 E
699-13-1 E
699-13-1E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1 E

03/31/1981 0:00
06/15/1981 0:00

02/08/2000 11:57
08/31/2000 10:04

01/13/1980 0:00
03/24/1980 0:00
06/09/1980 0:00
09/17/1980 0:00
01/05/1981 0:00
03/31/1981 0:00
06/15/1981 0:00
09/10/1981 0:00
01/04/1982 0:00
02/22/1982 0:00
05/10/1982 0:00
08/02/1982 0:00
12/02/1982 0:00
02/14/1983 0:00
05/09/1983 0:00
08/08/1983 0:00
11/08/1983 0:00
02/28/1984 0:00
06/05/1984 0:00
04/17/1986 0:00
05/20/1992 8:30

11/23/1992 12:00
07/09/1993 8:00

11/30/1994 14:10
10/06/1995 9:46

02/08/2000 13:00
06/28/2001 10:13
10/27/2003 11:01
12/13/2006 8:25

11/16/2008 10:01

08/25/2001 11:05
08/25/2001 11:05

09/24/2001 7:35

07/24/2002 10:36
10/01/2002 11:15
01/06/2003 11:00
03/24/2003 11:14
06/23/2003 10:31
06/23/2003 10:31
09/17/2003 10:35
12/30/2003 11:29
12/30/2003 11:29
03/10/2004 12:24
06/25/2004 10:12

09/16/2004 9:22

660 pCi/L
560 pCi/L
300 pCi/L

32400 pCi/L

620 pCi/L
670 pCi/L
440 pCi/L
480 pCi/L
470 pCi/L
470 pCi/L
590 pCi/L
320 pCi/L
630 pCi/L
410 pCi/L
300 pCi/L
650 pCi/L
400 pCi/L
800 pCi/L

-510 pCi/L
-140 pCi/L
390 pCi/L
8.4 pCi/L

490 pCi/L
-330 pCi/L

-45.09 pCi/L
188 pCi/L

57.15 pCi/L
770 pCi/L
-4.6 pCi/L
110 pCi/L

25.2 pCi/L
31.6 pCi/L
-31 pCi/L
91 pCi/L

110000
115000
116000

116000
123000
137000
143000
167000
170000
168000
183000
184000
168000
152000
171000

pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-13-1 E
699-13-1E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1 E
699-13-1E
699-13-1 E

12/27/2004 11:48
03/23/2005 9:28

06/23/2005 11:14
09/26/2005 12:43
01/12/2006 12:57
03/17/2006 10:36
11/02/2006 13:16
11/06/2006 10:41
02/20/2007 11:25

04/26/2007 9:17
06/27/2007 13:14
09/16/2007 11:02
01/17/2008 10:03

08/31/2001 11:10

179000 pCi/L
175000 pCi/L
239000 pCi/L
283000 pCi/L
306000 pCi/L
232000 pCi/L
203000 pCi/L
197000 pCi/L
223000 pCi/L
209000 pCi/L
215000 pCi/L
210000 pCi/L
200000 pCi/L

196000 pCi/LTritium 699-13-2C

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D
699-13-2D

08/30/2001
09/06/2001
09/06/2001
09/07/2001
09/07/2001
09/08/2001.
09/08/2001

13:10
11:34
11:34
11:30
11:30
17:10
17:10

09/11/2001 8:30
09/11/2001 8:30
07/24/2002 9:34

10/01/2002 10:38
01/06/2003 13:06
03/24/2003 12:39
06/26/2003 11:12

09/17/2003 9:49
12/30/2003 9:23

03/08/2004
07/12/2004
09/16/2004
12/28/2004
03/21/2005
06/23/2005
09/26/2005
01/04/2006

11:49
10:24
11:01
10:26
13:21
10:21
11:20
10:56

690000
634000
684000

1390000
1330000
1390000
1300000
503000
510000
597000
639000
587000
558000
509000
490000
468000
439000
480000
502000
428000
528000
591000
677000
659000
590000
529000
534000
524000
490000
408000
453000
410000
370000
370000
340000
340000

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

03/17/2006 9:13
07/06/2006
07/06/2006
11/02/2006
01/02/2007
04/26/2007
06/27/2007
09/16/2007
01/18/2008
03/16/2008
08/26/2008

10:46
10:46
14:39
11:34
10:12
12:30
12:34
10:58
10:28
10:34

09/28/2008 9:59



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A

01/25/1999 10:22
01/27/2000 10:43
02/07/2000 11:25
02/07/2000 11:25
02/07/2000 11:25
08/29/2000 10:36
08/29/2000 10:36
08/29/2000 10:36

09/26/2000 1:30
09/26/2000 1:30

09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
09/26/2000
10/04/2000
10/04/2000
10/04/2000
10/30/2000
01/25/2001
01/16/2002
08/21/2002

11:11
11:11

11:30
11:30
13:20
13:20
13:30
13:30
13:30
13:45
13:45
14:00
14:00
14:15
14:15
11:11
11:11
11:11
12:19
11:11
10:18
10:36

1860000 pCi/L
8140000 pCi/L
7410000 pCi/L
7230000 pCi/L
6890000 pCi/L
8380000 pCi/L
7510000 pCi/L
6720000 pCi/L
6300000 pCi/L
5880000 pCi/L
6160000 pCi/L
6560000 pCi/L
6200000 pCi/L
6540000 pCi/L
6010000 pCi/L
6380000 pCi/L
6840000 pCi/L
6540000 pCi/L
6090000 pCi/L
6980000 pCi/L
7040000 pCi/L
5690000 pCi/L
5770000 pCi/L
6210000 pCi/L
6450000 pCi/L
6810000 pCi/L
7050000 pCi/L
8370000 pCi/L
6980000 pCi/L
5290000 pCi/L
4230000 pCi/L
3830000 pCi/L
3670000 pCi/L
3610000 pCi/L
3620000 pCi/L
3360000 pCi/L
2830000 pCi/L
2410000 pCi/L
2320000 pCi/L
2150000 pCi/L
1890000 pCi/L
2230000 pCi/L
1970000 pCi/L
1470000 pCi/L
1650000 pCi/L
1590000 pCi/L
1600000 pCi/LL
1470000 pCi/L
1070000 pCi/L
996000 pCi/L

1040000 pCi/L

10/07/2002 9:36
01/06/2003 9:59
01/06/2003 9:59

03/25/2003 12:12
07/21/2003 10:21

09/17/2003 9:04
01/22/2004 9:37

03/08/2004 10:49
03/08/2004 10:49
07/12/2004 9:17

09/16/2004 10:00
12/27/2004 10:13

.03/21/2005 12:09
06/27/2005 10:00
09/26/2005 10:35

01/04/2006 9:35
05/23/2006 10:17

06/28/2006 9:56
11/06/2006 10:01



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A
699-13-3A

699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P
699-14-E6P

699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S

01/02/2007 9:42
05/14/2007 10:00
06/27/2007 11:47
09/16/2007 13:10
01/18/2008 10:08

03/16/2008 9:32
03/16/2008 9:32
08/26/2008 9:16
09/28/2008 9:20

12/20/1966 0:00
06/06/1967 0:00
07/28/1967 0:00
02/17/1969 0:00
05/15/1969 0:00
07/17/1969 0:00
10/31/1974 0:00
01/03/1975 0:00
05/01/1975 0:00
07/01/1975 0:00
11/04/1975 0:00
01/05/1976 0:00
05/03/1976 0:00
06/28/1976 0:00
10/05/1976 0:00
01/05/1977 0:00
03/29/1977 0:00
06/27/1977 0:00
09/30/1977 0:00
02/03/1978 0:00
03/28/1978 0:00
06/16/1978 0:00
09/13/1978 0:00
06/14/1979 0:00
09/18/1979 0:00
01/15/1980 0:00
03/18/1980 0:00
06/23/1980 0:00
09/19/1980 0:00
01/13/1981 0:00
03/30/1981 0:00
06/11/1981 0:00
09/09/1981 0:00
02/03/1982 0:00

02/17/1969 0:00
05/15/1969 0:00
07/18/1969 0:00
06/21/1973 0:00
10/31/1974 0:00
01/03/1975 0:00
05/01/1975 0:00

940000 pCi/L
1060000 pCi/L
1020000 pCi/L
850000 pCi/L
940000 pCi/L
880000 pCi/L
880000 pCi/L
610000 pCi/L
780000 pCi/L

2100 pCi/L
3200 pCi/L
2400 pCi/L
720 pCi/L
790 pCi/L
710 pCi/L
500 pCi/L
600 pCi/L
500 pCi/L
480 pCi/L

1100 pCi/L
930 pCi/L
870 pCi/L
580 pCi/L
840 pCi/L
580 pCi/L

1400 pCi/L
1200 pCi/L
870 pCi/L
820 pCi/L

1400 pCi/L
1200 pCi/L
1500 pCi/L
390 pCi/L
810 pCi/L
660 pCi/L
700 pCi/L
650 pCi/L
420 pCi/L
580 pCi/L
570 pCi/L
530 pCi/L
370 pCi/L
400 pCi/L

820 pCi/L
540 pCi/L
550 pCi/L
750 pCi/L
500 pCi/L

1000 pCi/L
830 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S
699-14-E6S

699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T

07/01/1975 0:00
11/04/1975 0:00
01/05/1976 0:00
05/03/1976 0:00
06/28/1976 0:00
10/05/1976 0:00
01/05/1977 0:00
03/29/1977 0:00
06/27/1977 0:00
09/30/1977 0:00
02/03/1978 0:00
03/28/1978 0:00
06/16/1978 0:00
09/13/1978 0:00
06/14/1979 0:00
09/18/1979 0:00
01/15/1980 0:00
06/23/1980 0:00
09/19/1980 0:00
01/13/1981 0:00
03/30/1981 0:00

06/14/1995 10:08

12/20/1966 0:00
06/09/1967 0:00
07/28/1967 0:00
09/11/1967 0:00
02/17/1969 0:00
05/15/1969 0:00
07/18/1969 0:00
06/21/1973 0:00
07/02/1973 0:00
10/29/1973 0:00
01/14/1974 0:00
04/29/1974 0:00
07/01/1974 0:00
02/03/1978 0:00
06/21/1978 0:00
09/29/1978 0:00
06/14/1979 0:00
03/18/1980 0:00
06/23/1980 0:00
09/19/1980 0:00
01/13/1981 0:00
03/30/1981 0:00
06/11/1981 0:00
09/09/1981 0:00
02/03/1982 0:00
03/26/1982 0:00
12/02/1982 0:00
03/24/1983 0:00
06/10/1983 0:00

480 pCi/L
1500 pCi/L
1000 pCi/L
1000 pCi/L
850 pCi/L

1300 pCi/L
520 pCi/L

1300 pCi/L
1600 pCi/L
1400 pCi/L
1100 pCi/L
1300 pCi/L
820 pCi/L
820 pCi/L
460 pCi/L
660 pCi/L
740 pCi/L
490 pCi/L
570 pCi/L
560 pCi/L
450 pCi/L

-0.43 pCi/L

4100 pCi/L
2400 pCi/L
2400 pCi/L
3500 pCi/L

560 pCJ/L
540 pCi/L
510 pCi/L
830 pCi/L
470 pCi/L
520 pCi/L

1000 pCi/L
500 pCi/L
570 pCi/L

3900 pCi/L
5900 pCi/L

17000 pCi/L
15000 pCi/L
21000 pCi/L
22000 pCi/L
22000 pCi/L
23000 pCi/L
21000 pCi/L
25000 pCi/L
20000 pCi/L
27000 pCi/L
29000 pCi/L
18000 pCi/L
31000 pCi/L
31000 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T
699-14-E6T

699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5

09/12/1983 0:00
01/06/1984 0:00
09/30/1984 0:00
03/25/1985 0:00
06/10/1985 0:00
09/07/1985 0:00
02/28/1986 0:00
09/30/1986 0:00
04/26/1987 0:00
10/25/1987 0:00
01/25/1988 0:00

01/09/1962 0:00
02/06/1962 0:00
03/07/1962 0:00
04/03/1962 0:00
05/29/1962 0:00
06/26/1962 0:00
07/24/1962 0:00
08/21/1962 0:00
09/18/1962 0:00
11/13/1962 0:00
12/11/1962 0:00
01/15/1963 0:00
02/12/1963 0:00
03/12/1963 0:00
04/09/1963 0:00
05/21/1963 0:00
10/16/1963 0:00
12/08/1965 0:00
12/09/1965 0:00
09/13/1967 0:00
02/07/1969 0:00
05/20/1969 0:00
07/14/1969 0:00
01/12/1971 0:00
05/05/1971 0:00
07/13/1971 0:00
11/01/1971 0:00
01/07/1972 0:00
05/08/1972 0:00
07/17/1972 0:00
09/21/1972 0:00
03/06/1973 0:00
04/06/1973 0:00
05/01/1973 0:00
06/21/1973 0:00
07/02/1973 0:00
08/27/1973 0:00
10/29/1973 0:00
11/07/1973 0:00
01/10/1974 0:00

30000
34000
38000
39000
37000
39000
40000
41300
41800
47600
51800

780000
1000
1000
1000
1000
1000
1000
1000

50000
1000
1000

20000
.1000
1000
1000
1000
1000
2900
2300
2000
490
780
520
480
590
650
780
520
510
610
720
480
540
500
640
470
650

47000
3200

800

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L



Tritium 699-17-5 01/14/1974 0:00 510 pCi/L
Tritium 699-17-5 02/26/1974 0:00 850 pCi/L
Tritium 699-17-5 04/29/1974 0:00 500 pCi/L
Tritium 699-17-5 07/01/1974 0:00 810 pCi/L
Tritium 699-17-5 08/30/1974 0:00 430 pCi/L
Tritium 699-17-5 10/29/1974 0:00 520 pCi/L
Tritium 699-17-5 12/30/1974 0:00 530 pCi/L
Tritium 699-17-5 02/25/1975 0:00 1100 pCi/L
Tritium 699-17-5 04/28/1975 0:00 480 pCi/L
Tritium 699-17-5 06/30/1975 0:00 950 pCi/L
Tritium 699-17-5 08/25/1975 0:00 4400 pCi/L
Tritium 699-17-5 10/27/1975 0:00 1100 pCi/L
Tritium 699-17-5 12/29/1975 0:00 520 pCi/L
Tritium 699-17-5 02/24/1976 0:00 560 pCj/L
Tritium 699-17-5 04/26/1976 0:00 740 pCi/L
Tritium 699-17-5 06/28/1976 0:00 790 pCi/L
Tritium 699-17-5 09/01/1976 0:00 820 pCi/L
Tritium 699-17-5 10/05/1976 0:00 610 pCi/L
Tritium 699-17-5 01/05/1977 0:00 770 pCi/L
Tritium 699-17-5 03/29/1977 0:00 1300 pCi/L
Tritium 699-17-5 06/27/1977 0:00 1100 pCi/L
Tritium 699-17-5 10/11/1977 0:00 900 pCi/L
Tritium 699-17-5 01/13/1978 0:00 1000 pCi/L
Tritium 699-17-5 06/16/1978 0:00 1100 pCi/L
Tritium 699-17-5 09/15/1978 0:00 1700 pCi/L
Tritium 699-17-5 01/16/1979 0:00 820 pCi/L
Tritium 699-17-5 03/22/1979 0:00 1200 pCi/L
Tritium 699-17-5 06/14/1979 0:00 550 pCi/L
Tritium 699-17-5 09/12/1979 0:00 1100 pCi/L
Tritium 699-17-5 01/03/1980 0:00 570 pCi/L
Tritium 699-17-5 03/24/1980 0:00 480 pCi/L
Tritium 699-17-5 06/12/1980 0:00 500 pCi/L
Tritium 699-17-5 09/17/1980 0:00 750 pCi/L
Tritium 699-17-5 01/05/1981 0:00 520 pCi/L
Tritium 699-17-5 03/25/1981 0:00 450 pCi/L
Tritium 699-17-5 06/15/1981 0:00 780 pCi/L
Tritium 699-17-5 09/10/1981 0:00 360 pCi/L
Tritium 699-17-5 01/04/1982 0:00 500 pCi/L
Tritium 699-17-5 03/18/1982 0:00 1600 pCi/L
Tritium 699-17-5 06/17/1982 0:00 560 pCi/L
Tritium 699-17-5 09/07/1982 0:00 370 pCi/L
Tritium 699-17-5 12/07/1982 0:00 390 pCi/L
Tritium 699-17-5 03/23/1983 0:00 -42 pCi/L
Tritium 699-17-5 06/07/1983 0:00 210 pCi/L
Tritium 699-17-5 09/01/1983 0:00 1500 pCi/L
Tritium 699-17-5 11/21/1983 0:00 240 pCi/L
Tritium 699-17-5 03/20/1984 0:00 -220 pCi/L
Tritium 699-17-5 06/21/1984 0:00 83 pCi/L
Tritium 699-17-5 09/27/1984 0:00 -300 pCi/L
Tritium 699-17-5 02/04/1985 0:00 -200 pCi/L
Tritium 699-17-5 04/24/1985 0:00 50 pCi/L
Tritium 699-17-5 06/14/1985 0:00 -410 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5
699-17-5

08/02/1985 0:00
11/10/1985 0:00
02/04/1986 0:00
06/24/1986 0:00
07/28/1986 0:00
11/07/1986 0:00
02/27/1987 0:00
06/03/1987 0:00
08/19/1987 0:00
10/21/1987 0:00
01/21/1988 0:00
02/03/1989 0:00
04/14/1989 0:00
10/19/1989 0:00
02/15/1990 0:00
08/16/1990 9:00

10/18/1990 10:40
01/16/1991 8:56
03/28/1991 8:45

06/20/1991 12:30
09/11/1991 8:00
12/04/1991 8:20
02/19/1992 8:50
05/11/1992 9:00
08/17/1992 8:46
11/17/1992 8:22
03/11/1993 9:00
08/19/1993 8:10
02/15/1994 8:15
08/30/1994 8:45
02/22/1995 9:00
04/08/1996 8:45

06/26/1997 12:55
06/22/1998 9:01
06/22/1998 9:01

02/07/2000 12:23
08/30/2000 11:54
08/24/2001 10:49

08/31/2004 9:41

05/23/1963 0:00
05/29/1963 0:00
06/12/1963 0:00
10/05/1966 0:00
12/20/1966 0:00
06/09/1967 0:00
09/11/1967 0:00
12/05/1967 0:00
02/17/1969 0:00
05/15/1969 0:00
07/18/1969 0:00
01/12/1971 0:00

-270 pCi/L
-260 pCi/L

64 pCi/L
-300 pCi/L
-50 pCi/L

-360 pCi/L
241 pCi/L
107 pCi/L

77.5 pCi/L
194 pCi/L
29 pCi/L

-95.1 pCi/L
127 pCi/L

43.1 pCi/L
186 pCi/L
777 pCi/L
188 pCi/L

44.29 pCi/L
224 pCi/L

-55.7 pCi/L
97.59 pCi/L
35.09 pCi/L

66 pCi/L
136 pCi/L
298 pCi/L
159 pCi/L

58.7 pCi/L
4.63 pCi/L
151 pCi/L

-10.3 pCi/L
140 pCi/L

1520 pCi/L
306 pCi/L
247 pCi/L
212 pCi/L

81.5 pCi/L
335 pCi/L
418 pCi/L
783 pCi/L

699-20-E12
699-20-E12
699-20-El 2
699-20-El 2
699-20-El 2
699-20-E12
699-20-El2
699-20-E12
699-20-E12
699-20-E12
699-20-El2
699-20-El 2

1000
1000
1000
2200
2000
2400
3300
2100

860
540

1500
810

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-E12
699-20-E12
699-20-El2
699-20-E12
699-20-El 2
699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-El 2
699-20-El 2
699-20-E12
699-20-E12
699-20-El 2
699-20-E 12
699-20-E12
699-20-E12
699-20-El2
699-20-E12
699-20-E12
699-20-E12
699-20-El 2
699-20-E12
699-20-E12
699-20-E12
699-20-E12
699-20-El2
699-20-E12

01/26/1971 0:00
05/05/1971 0:00
07/13/1971.0:00
04/13/1973 0:00
05/17/1973 0:00
07/03/1973 0:00
01/18/1974 0:00
07/11/1974 0:00
01/30/1975 0:00
10/05/1976 0:00
01/05/1977 0:00
03/29/1977 0:00
06/27/1977 0:00
09/30/1977 0:00
03/28/1978 0:00
06/16/1978 0:00
09/13/1978 0:00
06/14/1979 0:00
09/06/1979 0:00
01/03/1980 0:00
03/18/1980 0:00
06/09/1980 0:00
09/19/1980 0:00
01/13/1981 0:00
03/30/1981 0:00
06/11/1981 0:00
09/09/1981 0:00
01/04/1982 0:00
06/09/1982 0:00
12/06/1982 0:00
06/07/1983 0:00
09/12/1983 0:00
03/25/1985 0:00
02/28/1986 0:00
06/25/1986 0:00
08/26/1986 0:00
11/12/1986 0:00
02/27/1987 0:00
06/03/1987 0:00
08/19/1987 0:00
10/25/1987 0:00
01/25/1988.0:00
06/17/1988 0:00
07/19/1988 0:00
10/31/1988 0:00
04/06/1989 0:00
10/26/1989 0:00

12/16/1991 11:30
03/12/1992 12:30

07/15/1993 8:15
03/02/1994 8:55

08/31/1995 11:30

140 pCi/L
690 pCi/L
560 pCi/L
540 pCi/L
720 pCi/L
600 pCi/L
560 pCi/L
500 pCi/L

1500 pCi/L
990 pCi/L

2700 pCi/L
1100 pCi/L
1200 pCi/L

740 pCi/L
980 pCi/L
760 pCi/L

1400 pCi/L
460 pCi/L
780 pCi/L
650 pCi/L
710 pCi/L
560 pCi/L
410 pCi/L
540 pCi/L
410 pCi/L

1100 pCi/L
720 pCi/L
410 pCi/L
300 pCi/L
390 pCi/L

-300 pCi/L
540 pCi/L
99 pCi/L

220 pCi/L
12000 pCi/L

60 pCi/L
743 pCi/L
546 pCi/L
648 pCi/L
657 pCi/L
142 pCi/L
967 pCi/L

1390 pCi/L
-50.7 pCi/L
2500 pCi/L
2360 pCi/L
3610 pCi/L
5900 pCi/L
6810 pCi/L

10600 pCi/L
10700 pCi/L
12500 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-20-El 2
699-20-E 120
699-20-E 120
699-20-El 20
699-20-E 120
699-20-E120
699-20-El 20
699-20-E120
699-20-E 120
699-20-El 20
699-20-El 20
699-20-E120
699-20-E 12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-El 2P
699-20-El 2P
699-20-El 2P
699-20-E 12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E 12P
699-20-E12P
699-20-E12P
699-20-E 12P
699-20-E12P
699-20-E 12P
699-20-E 12P
699-20-E 12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E 12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E 12P
699-20-E12P
699-20-El2P
699-20-E12P
699-20-E 12P
699-20-E12P
699-20-E12P
699-20-E12P
699-20-E12P

02/14/1996 10:30
09/30/1999 12:27
05/18/2000 11:17
06/21/2001 9:51

12/12/2001 13:18
01/13/2003 11:26
05/25/2004 11:08
07/05/2005 10:10
02/27/2006 10:21
02/12/2007 10:41
03/07/2008 11:47
11/14/2008 11:18
03/14/1967 0:00
06/09/1967 0:00
12/05/1967 0:00
01/09/1968 0:00
03/27/1968 0:00
08/12/1968 0:00
11/05/1968 0:00
02/17/1969 0:00
05/15/1969 0:00
07/18/1969 0:00
10/29/1969 0:00
03/03/1970 0:00
07/27/1970 0:00
01/26/1971 0:00
07/06/1971 0:00
10/15/1971 0:00
05/17/1973 0:00
07/03/1973 0:00
01/18/1974 0:00
07/11/1974 0:00
10/05/1974 0:00
10/05/1976 0:00
01/05/1977 0:00
01/13/1977 0:00
03/29/1977 0:00
06/27/1977 0:00
09/30/1977 0:00
02/03/1978 0:00
03/28/1978 0:00
06/16/1978 0:00
09/13/1978 0:00
06/14/1979 0:00
09/06/1979 0:00
01/03/1980 0:00
03/18/1980 0:00
06/09/1980 0:00
09/19/1980 0:00
01/13/1981 0:00
06/11/1981 0:00
09/09/1981 0:00

12110 pCi/L
3280 pCi/L
5590 pCi/L
9520 pCi/L

13100 pCi/L
13900 pCi/L
12100 pCi/L
8540 pCi/L
6700 pCi/L
3320 pCi/L
2000 pCi/L
1700 pCi/L
1600 pCi/L
2400 pCi/L
2100 pCi/L
1800 pCi/L
1900 pCi/L
1000 pCi/L
820 pCi/L
860 pCi/L
660 pCi/L
710 pCi/L
520 pCi/L
560 pCi/L
470 pCi/L

1400 pCi/L
550 pCi/L
980 pCi/L
720 pCi/L
600 pCi/L
560 pCi/L
500 pCi/L

1200 pCi/L
1200 pCi/L
820 pCi/L
820 pCi/L

1200 pCi/L
750 pCi/L
830 pCi/L

1200 pCi/L
1600 pCi/L
730 pCi/L
840 pCi/L
500 pCi/L
440 pCi/L
820 pCi/L
740 pCi/L
880 pCi/L
540 pCi/L
480 pCi/L

8700 pCi/L
600 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium

699-20-E12P
699-20-El 2P
699-20-El 2P
699-20-E 12P
699-20-E 12P
699-20-E 12P
699-20-E 12P
699-20-E12P
699-20-E 12P
699-20-El 2P
699-20-El 2P
699-20-E12P
699-20-El 2P
699-20-E12P
699-20-E 12P
699-20-E 12P
699-20-E 12P
699-20-E 12P
699-20-E12P
699-20-El2P
699-20-E12P
699-20-El 2P
699-20-E12P
699-20-E 12P
699-20-E12P
699-20-E 12P
699-20-El 2P
699-20-E 12P
699-20-E 12P
699-20-E12Q
699-20-El2Q
699-20-El 2Q
699-20-El 2Q
699-20-El 2Q
699-20-El 2Q
699-20-El 2Q
699-20-El2Q
699-20-El2R
699-20-El2R
699-20-El2R
699-20-El2R
699-20-El 2R
699-20-El 2R
699-20-El 2R
699-20-E 12S
699-20-El 2S
699-20-E 12S
699-20-El 2S

01/04/1982 0:00
03/18/1982 0:00
06/09/1982 0:00
12/06/1982 0:00
03/24/1983 0:00
06/07/1983 0:00
09/12/1983 0:00
11/21/1983 0:00
03/30/1984 0:00
06/28/1984 0:00
09/30/1984 0:00
03/25/1985 0:00
06/10/1985 0:00
09/07/1985 0:00
02/28/1986 0:00
08/26/1986 0:00
04/26/1987 0:00
09/17/1987 0:00
01/25/1988 0:00
08/03/1988 0:00
03/24/1989 0:00

12/16/1991 11:45
05/07/1992 7:50
12/22/1992 9:30
05/07/1993 8:00
07/15/1993 8:45
03/02/1994 9:00

10/24/1995 12:30
02/14/1996 10:45

12/05/1967 0:00
01/09/1968 0:00
03/27/1968 0:00
08/12/1968 0:00
11/05/1968 0:00
02/17/1969 0:00
05/15/1969 0:00
07/18/1969 0:00
12/05/1967 0:00
01/09/1968 0:00
03/27/1968 0:00
08/12/1968 0:00
02/17/1969 0:00
05/15/1969 0:00
07/18/1969 0:00

09/30/1997 13:58
09/29/1998 10:16
01/20/2006 11:00
02/12/2007 11:30

02/17/1969 0:00
05115/1969 0:00
07/11/1969 0:00

440 pCi/L
370 pCi/L
300 pCi/L
390 pCi/L

-490 pCi/L
-98 pCi/L
310 pCi/L
220 pCi/L

-150 pCi/L
-140 pCi/L
-280 pCi/L
-250 pCi/L

19 pCi/L
330 pCi/L
260 pCi/L

-250 pCi/L
253 pCi/L
59.1 pCi/L
76.3 pCi/L
-172 pCi/L
-127 pCi/L
182 pCi/L

-51.5 pCi/L
9300 pCi/L
67.4 pCi/L
115 pCi/L

-70.2 pCi/L
-50.66 pCi/L
-61.96 pCi/L

2100 pCi/L
1800 pCi/L
1900 pCi/L
1300 pCi/L
2900 pCi/L

720 pCi/L
660 pCi/L
630 pCi/L

2100 pCi/L
1800 pCi/L
4100 pCi/L
1000 pCi/L
660 pCi/L
620 pCi/L
670 pCi/L

-107 pCi/L
169 pCi/L

-38.8 pCi/L
-86.2 pCi/L

699-24-1 P
699-24-1 P
699-24-1 P

510 pCi/L
540 pCi/L
520 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P

01/25/1971 0:00
07/06/1971 0:00
10/15/1971 0:00

'06/13/1972 0:00
05/17/1973 0:00
07/03/1973 0:00
01/18/1974 0:00
07/11/1974 0:00
10/05/1976 0:00
01/05/1977 0:00
03/29/1977 0:00
06/27/1977 0:00
09/30/1977 0:00
02/03/1978 0:00
03/28/1978 0:00
06/16/1978 0:00
09/13/1978 0:00
06/14/1979 0:00
09/19/1979 0:00
01/17/1980 0:00
03/27/1980 0:00
06/11/1980 0:00
09/19/1980 0:00
01/13/1981 0:00
03/30/1981 0:00
06/12/1981 0:00
09/09/1981 0:00
02/03/1982 0:00
03/23/1982 0:00
09/07/1982 0:00
12/02/1982 0:00
03/24/1983 0:00
06/10/1983 0:00
09/13/1983 0:00
01/06/1984 0:00
03/30/1984 0:00
06/22/1984 0:00
09/30/1984 0:00
03/25/1985 0:00
06/10/1985 0:00
09/07/1985 0:00
02/28/1986 0:00
08/26/1986 0:00
09/09/1986 0:00
04/26/1987 0:00
09/17/1987 0:00
01/25/1988 0:00
08/03/1988 0:00
03/24/1989 0:00
05/07/1992 9:30
11/13/1992 8:30
07/08/1 993 9:00

470 pCi/L
550 pCi/L
980 pCi/L
520 pCi/L
660 pCi/L
750 pCi/L
560 pCi/L
500 pCi/L
850 pCi/L
890 pCi/L

1500 pCi/L
1700 pCi/L
950 pCi/L

1300 pCi/L
850 pCi/L

1100 pCi/L
1400 pCi/L
640 pCi/L
760 pCi/L
590 pCi/L
690 pCi/L
530 pCi/L
440 pCi/L
400 pCi/L
380 pCi/L
640 pCi/L
510 pCi/L
480 pCi/L
370 pCi/L
370 pCi/L
400 pCi/L
-12 pCi/L
170 pCi/L
690 pCi/L

-330 pCi/L
-120 pCi/L
-330 pCi/L
-280 pCi/L
-290 pCi/L
150 pCi/L
170 pCJ/L

-260 pCi/L
-130 pCi/L
28.3 pCi/L
269 pCi/L

44.1 pCi/L
389 pCi/L
232 pCi/L

-113 pCi/L
-6.19 pCi/L
-1230 pCi/L

0.22 pCi/L



Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium
Tritium

699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P
699-24-1 P

C3252
C3252
C3252
C3252
C3255
C3255
C3264
C3264
C3265
C3265
C3265
C3265

09/30/1994 9:45
03/23/1995 9:30

09/16/1996 10:00
11/01/2001 12:58
10/28/2005 11:30

07/06/2006 8:40
11/09/2008 10:53

08/27/2001 15:00
08/27/2001 15:00
08/27/2001 15:00
08/27/2001 15:00

09/14/2001 9:22
09/14/2001 9:22
10/09/2000 8:45
10/09/2000 8:45

10/13/2000 13:20
10/13/2000 13:20
10/13/2000 13:20
10/13/2000 13:20

65 pCi/L
2.05 pCi/L

25.07 pCi/L
11.5 pCi/L
11.2 pCi/L
113 pCi/L

21 pCi/L

2430 pCi/L
2150 pCi/L
2770 pCi/L
2400 pCi/L

913 pCi/L
1040 pCi/L
6510 pCi/L
6510 pCi/L

1500000 pCi/L
1450000 pCi/L
1530000 pCi/L
1550000 pCi/L



DIC 2601.2

DECOMMISSIONING RECORDKEEPING LOG

Event ReportNumber
Number Prepared by Date Location Event Description

mDrain Tritium discharged to the Storm
92-001(1) R. Winslow 11/14/07 Storm Drain Pond from 1984- 1992 viaPond T-1, T02, & T-3 sumps.

Contaminated sumps containing
92-002(1) Storm Drain measurable gamma-emitting
(combined R. Winslow 11/14/07 Pond isotopes were routed to Turbine
with 92-001) Bldg sumps and discharged to the

Strom Drain Pond.
Sewage Sewage Treatment Plant

92-003(1) R. Winslow 11/14/07 Treatment contaminated via a cross-
Plant connection from FFTF.
Cooling Sludge removed from Cooling

92-00401) R. Winslow 12/6/07 Tower sludge Towers contains low levels of
disposal site radioactivity.

Contaminated sediment from
Spray Pond cleanout of the SW Spray Ponds

93-001(1) R. Winslow 12/6/07 sediment in 1989 and 1991 was placed in
disposal sites disposal trenches south of the

Protected Area.
PER 298-0783: Isotopic analysis

98-001 R. Winslow 12/12/07 Pond of discharge to storm drain
indicates some Co-60 present
PER 200-1826: Co-60 found in
liquid nitrate waste. These

00_001(2) S wastes typically are drained to the
(combined N/A N/A Pond Storm Drain Pond. Determined to
with 98-001) be cross-contamination of sample

container, and not a radioactive
discharge to the SDP.

01_001(2) Storm Drain PER 201-1381: Potentially
R. Winslow 12/12/07 contaminated water poured down

(combine Pond) drain to Storm Drain Pondwith 98-00 1)

01-002(2) SmDrain PER 201-1233: Water drained to

St/orm Storm Drain Pond using
(combined R. Winslow 12/12/07 Pond potentially contaminated hoses
with 98-001)

03-001 Storm Drain PER 203-0856: Tritium levels in
(combined R. Winslow 12/12/07 Pond January composite sample of
with 98-001) storm drain outfall water elevated.

PER 203-2356: Radioactive water
found in demineralized water

03-002(2) system including DWST.
(combined R. Winslow 12/12/07 Storm Drain Leakage from pumps and DWST
with 98-001) Pond overflow goes to the Storm Drain

Pond. (Note there were multiple
PERs - documenting multiple
contamination events.)

Page 1 of 2



DIC 2601.2

DECOMMISSIONING RECORDKEEPING LOG

03-003(2) PER 203-3885: Tritium detected in
(combined R. Winslow 12/12/07 Storm Drain the WOA air wash water. This
with 98-001) Pond drains to the Storm Drain Pond.

05-001 Storm Drain CR 2-05-08789: Increased Co-60
(combined R. Winslow 12/12/07 Pond was observed at the Storm Pond
with 98-001) P discharge during October.

Soil samples indicate Co-60 and
Cs-1 37 along pipe with higher

OW levels indicated in valve box 12.
06-001 M. McLain 06/14/06 Blowdown Contaminatio in valve

(CBD)Line Contamination in CBD valve
boxes re-mediated (reference AR-

OER 53852).

(1)Reference G02-06-100, COLUMBIA GENERATING STATION, DOCKET NO. 50-397,
GROUNDWATER PROTECTION - DATA COLLECTION QUESTIONNAIRE
(2)Reference PTL 244301, REVIEW SITE OPERATING HISTORY FOR EVIDENCE OF PAST
SPILLS AND LEAKS TO THE ENVIRONMENT

Page 2 of 2



ODCM 32
ODCM 31 pCi/L pCi/LDate

01/08/1980
03/04/1980
07/08/1980
10/01/1980
01/05/1981
03/30/1981
07/14/1981
09/14/1981
10/13/1981
01/05/1982
03/25/1982
03130/1982
06/17/1982
07/06/1982
09/09/1982
10/05/1982
12/27/1982
02/22/1983
03/14/1983
04/05/1983
06/10/1983
06/14/1983
09/14/1983
09/27/1983
12/14/1983
09/13/1984
12/19/1984
03/20/1985
06/24/1985
09/18/1985
12/18/1985
03/19/1986
06/18/1986
09/2311986
12/17/1986
03/18/1987
06/09/1987
09/16/1987
12/16/1987
03/16/1988
06/15/1988
09/15/1988
12/14/1988
03/15/1989
06/13/1989
07/28/1989
09/13/1989
12/06/1989
03/13/1990

ODCM 52 MW-7 MW-9 MW-10 MW-l1 MW-12 MW-14
pCi/L MW-1 pCi/L MW-2 pCi/L MW-3 pCi/L MW-4 pCi/L MW-5 pCi/L MW-6. pCi/L pCi/L MW-8 pCi/L pCi/L pCi/L pCi/L pCi/L MW-i3 pCi/L pCi/L

270 -4- 120

330 + 190
90 + 90

<110
520+190
230 + 170
360 +_ 220

<10
280+160
190+ 180

200+130

<150

<260

<210

290 + 210

230

700

1300

440

300

2600

<230

<700

<1300

<440

<300

1400 + 300
300 <300

330+±210

<300 <300
38.9 ± 227 (-32.4) ± 225 324 + 236
261 ±287 198+285 (-516)+232
95.8+213 213+217 213+217

(-190) ± 272 (-165) ± 272 (-82.1) ± 275
87.9 + 275 0.279 + 273 289 + 283
178+220 (-63.1) ±211 48.7+215

(-24.7)± 209 109+215 200+218
88.0+79.0 130-+80.0 47.0 + 82:0
4.10-+78.3 54.0+61.6 220+80.0
34.0 + 85.3 100 ± 73.5 94.0 + 85.1
190+ 125 10+ 117 2.3+106
160+90 51 +101 40+104

(-21)+ 1.13 (-120)±80 250+80
42+92.1. 83+81.1 230+100

(-12) ± 75.8 120+60 280+110
140+80 220+100 190+ 100
23+66 39+67 85+85

(-69)-± 131 10+111 21 +89
50±99 62+82 90+77

(-43)± 97 50+ 92
(-50) ± 89

(-130)-±90 31 +92 39+98
110+80 52±86 (-40) ± 94
16-+120 (-67)±83 70+100



06/14/1990 (-1.9) ± 100 (-53) ± 150 (-32) ± 77
09/12/1990 150+120 (-100)±90 31+90
12/05/1990 (-17)_+ 84 28+150- 220+ 110
03/13/1991 0.59 +72 (-93)+ 76 81 + 71
06/16/1991 (-29)±82 7.9_+110 110+70
09/04/1991 (-1.4) + 95 (-3.4) + 79 86 + 76
12/03/1991 (-8.0) + 94 (-36) 93 (-17) _ 98
03/03/1992 (-100) ± 110 (-69) ± 75 57 + 77
06/02/1992 (-220) ± 73 (-140) ± 14 77 + 97
09/01/1992 (-2.0) + 98 (-69) 91 9.4 + 94
12/02/1992 (-28) 69 (-42) 68 64 + 73
03/03/1993 (-10) 72 (-29)! 74 45 + 77
06/0211993; 36±+115 (-32)±113 60+116
09/01/1993 (-47) ± 96.2 (-69) 95.2 (-100) + 93.6
12/01/1993 38 +98.5 20+97.6 (-110) +99.2

03/02/1994 -43 -4.7 12
06/01/1994 -43 -77 65
08/31/1994 28 26 160
12/06/1994 -20 -40 -7.5
03101/1995 (-20) ± 95.5 (-64) ± 98.9 (28) + 95.1
05/08/1996 790+ 54 19000 +400
05/10/1995 9000 + 40012000 + 1000
05/11/1995 750 + 170
05/12/1995 2300 + 200 2200.+ 200
06/06/1995 (-9.7)_± 121 (-270)!± 106
09/06/1995 170+ 110 51 +105 130+ 100
12/05/1995 61 + 96.4 75 + 92 140 + 95.2
03/05/1996 (-65)!± 98 (-96) ±_96.2 15 + 10.9
06/04/1996 (-120) ± 91.5 (-76) + 94.1 37 + 104
09/04/1996 (-59) ± 99 (-68) ± 98.5 (-79) ± 97.8
12/03/1996 51 + 108 (-51)+ ±102 45+115
03/04/1997 (-180) ± 121 (-100) +126 17+126
06/04/1997 (-29) 136 (-90) ± 14.6
09/03/1997 45+109 0+107
12/02/1997 (-65)! 156 (-290)+ 141 (-330)-+ 138
02/10/1998 <300 <300 2200
03/03/1998 (-4.7) + 84.6 (-47)_ 82.1 47 + 87.4
05)12/1998 180 210 1700
06/03/1998 (-9.5) ± 87.4 (-43) 85.6 36 + 89.8
08/18/1998 <200 <200 1600
09/02/1998 160+90 50+81.2 190+90
11/10/1998 <200 <200 1600
12/01/1998 39+104 62+105 90+106
03/02/1999 100 + 101 61 + 99.1 180 + 100
06/02/1999 67 + 97.8 53 + 97.3 57 + 97.5
09/01/1999 (-140) + 94.3 (-49) ± 98.1 (39) ± 98.5
12/01/1999 26 + 98,9 31 +99.1 100+102
03/01/2000 (-69)!± 100 (-71)!± 100 (-26)!± 100
06/07/2000 (-76) ! 100 (-4.7) + 100 (-4.7) ! 100
09/06/2000 (-280) ± 62 (-240) ± 63 (-280) ± 65



12/05/2000 43+91 47+91 3.3+89
03/06/2001 (-470)_! 194 (-600) + 180 (-490)_+ 189
06/05/2001 (-31) + 62.4 (-16) 62.7 (-14) + 68.1
09/05/2001 (-31) + 58.8 (-48) 57.9 0 + 60.4
12/04/2001 (-30) 57.5 (-20) + 58.1 (-46) ! 60.5
03/05/2002 34.3 + 61.6 11.3 + 59.8 81.1 + 62.4
06/04/2002 (-11.1) ± 60.1 13.3 + 60.7 58 + 62.6
09/04/2002 82.5 + 79.6 36.5 + 80.7 58.4 + 81.3
12/03/2002 (-90.5) + 147 (-83.2) ! 163 9.48 + 172
03/04/2003 (-96.4)!± 107 (-31.7)+ 111 28.2 +109
06/03/2003 (-24.9) + 113 (-75.5)! 112 (-75.5) + 112
09/03/2003 (-132)! 113 (-49A4)+ 115 9.77 +147
12/02/2003 5.19_+ 111 99.5+ 113 (-211) ± 149
03/02/2004 2.56 + 101 98.5+ 105 (-960) ! 293
06/02/2004 (-157) ! 116 74.0 ! 125 (-159) ± 105
09/01/2004 (-4.12) + 92 (-43.8)!± 87.4 4.05 +90.6
12/01/2004 48.8+ 106 49.0 + 106 563+134
03/01/2005 (-43.2) + 116 24.5+ 119 (-26.9)!± 116
06/01/2005 (-96.0)!± 128 (-258)+ 123 (-972)!± 102
09/07/2005 (-63.0) + (-241)(-73.0 + (-235) 10.2 + 35.7
12/05/2005 (-24.4) 87.8 (-39.8) 87.1 39.6+ 91.4.
03/01/2006 (-104)! 1310 (-26:8)+ 1330(-78.5)_± 1320
06/05/2006 181 + 72.9 133 + 71.6 137 + 72.6
09/06/2006 66.2 + 65.5 46.7 + 65.4 116 + 66.4
12/04/2006 (-60.0) + 1230 32.7 ! 93.6 76.4 +_94.8
01/24/2007 237 + 139 396 + 144 605 + 151
03/05/2007 (-43.9_ + 128 (-22.5) ±'132 (-5.63)!± 143
06/04/2007 87.8 +136 (-28.7) ! 128 11.8 + 130
09/05/2007 (-3.38) + 127 (-34.9) ± 124 11.8 + 128
11/28/2007 840+ 119 16800 + 321 4560 + 186 131 + 101 2320 + 150
12/03/2007 (-135) 94.2 (-150) ± 93.2 397 + 109
03/03/2008 (-6.19)+ 85.7 (-16.3)! 98.3 (-29.8)! 94.7
06/02/2008 (-14.1) ± 98.9 (-136) ± 97.2 (-45) + 100
07/23/2008 1340+ 130 17400 + 327 5140 + 196 360 + 105 1190 + 127 377 + 106
09/03/2008 73.8+97.3 1.69+91.5 189+ 100
10/22/2008 1260 + 124 16700 + 318 5050 + 192194 + 97.41570 + 131 339 + 102
11/19/2008 420 + 102 1100 + 118 773 + 112 11000 + 263 396 + 103
12/01/2008 27.6 + 91.8 16,9 + 89.7 34.3 + 96.4
01/21/2009 1140+ 121 17000 + 319 5370 + 195 353 + 102 926 + 116 445 + 104
01/28/2009 441 + 104 884 + 115 743 + 112 11000 + 263 416 + 104
04/22/2009 519+106787+112 780+11211700+270318+100
04/27/2009 1410 + 125 17000 ± 322 5230 + 1961950 + 13f 735 + 110 330 + 99
07/22/2009 1240+ 124 16600 + 317 5010 191 16.3 +89 2600 +152269+101

07/29/2009 527 + 103 962 + 114 764 + 110 11400 + 264 329 + 98
08/31/2009 (-23.6)! 99.4 (-58.6) 93.1 (-125)! 91.8
10/26/2009 453 + 104983+121, 813+ 114 11900_+ 279782 + 113
10/27/2009 1310+ 126 16600 + 323 5170 + 196131 + 95.2 927 + 117 386 + 102
11/30/2009 188 + 97.8 89.0 + 94.2 161 + 96.9
01/21/2010 516 + 109731 + 114 691 + 111 12000 + 278461 + 107
01/25/2010 1250+ 127 17000 + 324 5260 + 197189 + 99.6148 + 99.6 298 + 103
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1.0 PURPOSE

This procedure describes the implementation of the Buried Piping Integrity program. This
procedure details: the piping to be inspected, the roles of all affected organizations, the
inspection frequency, guideline of ultrasonic thickness techniques, and other inspection
methods. This program is not an ASME Code required program, however, inspections may be
performed on ASME piping systems.

The Program goals are to maintain piping integrity of the various sections of piping currently
installed below ground through inspections and trending. Other significant goals of the
Program are to: maintain plant operability and functionality, provide nuclear and personnel
safety and reducing operating costs. The program objective is to identify for repair or
replacement piping degraded by environmental and chemical factors prior to reaching the
design minimum wall thickness.

The Buried Piping Program is an organizational integrated program that will inspect sections of
underground piping as well as monitor soil chemistry and water chemistry to identify ground
environmental concerns. The plant systems inspected will be determined by safety impact,
radioactive impact, and the consequences of a leak. The priority index for each susceptible
line is maintained in the Buried Piping Integrity Program Notebook.

2.0 RESPONSIBILITIES

2.1 Program Manager

* Monitoring Program Health and updating program health reports.
* Manage the Buried Piping Integrity Program.
* Evaluate buried piping inspection results.
* Initiating Work Requests (WR) and Work Orders (WO) as necessary (inspections,

exams, repairs, etc.).
* Evaluating buried piping failures and non-conforming conditions.

Budgeting appropriately based on the needs of the program.
* Participate in Industry Activities (OE, User Groups, etc.)

2.2 System Engineering

* Assisting program manager in determining areas to inspect piping.
* Drive and track repair/replacement work.
* Maintain Cathodic Protection Program.

2.3 Environmental Services

Assisting program manager in determining areas to inspect piping based on
environmental conditions.
Assist Chemistry with Groundwater Protection Program, as, needed.
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2.4 Radiological Services

* Provide assistance, as needed, for the Buried Piping Integrity Program.
* Support Chemistry and Environmental Services, as needed.
* Assess the radiological impact of the spread of contamination due to buried piping

failures.

2.5 Chemistry

Assisting program manager in determining areas to inspect piping that has possible
corrosion due to chemistry factors

* Assist Environmental Services, as needed.
* Manage the Groundwater Protection Program.
• Maintain effective water chemistry to minimize corrosion.
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3.0 PROCEDURE

3.1 Susceptibility Analysis

3.1.1 System Screening

The Program identifies all piping systems that are buried. The susceptibility
analysis reviewed all systems and eliminated those that do not have buried piping
(see Attachment 8.1).

Potable Water is not included in the Buried Piping Program due to a majority of the
piping being PVC and no strategy / risk based approach can be developed to
inspect the pipe.

3.1.2 Line Screening and Susceptible Lines

Systems that have buried piping were broken down by line number and line size.
Then each line was identified as buried or not. Those lines that were identified as
buried are considered susceptible and included in Attachment 8.2.

Each susceptible line has: design and operating temperature, design and operating
pressure, line material, coating information, design wall thickness, cathodic
protection information, line description, and associated drawings.

3.1.3 Susceptibility Ranking

a. Radiological Systems

Each susceptible line is ranked in the Priority Index table per the guidance of
EPRI (see Reference 7.3). Each line ranking is determined by the line History,
Condition, Design, Inventory, Hazard, Mobility and Post Release Detection.
Those lines with the highest priority ranking will typically be inspected before
those with a lower priority.

b. Non-Radiological Systems

Systems that do not carry radiological material are ranked and prioritized
separately (see Priority Index within Buried Piping Program Notebook). Non-
radiological systems are ranked based on line History, Condition, Operations
Risk and Safety Risk.
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3.2 Inspection/Examination Location Identification

3.2.1 Locations selected for inspection/examination will be based on the priority ranking
given to each line by the Priority Index. Each location will be identified by the line
size and line number (if necessary drawing numbers will be identified).

3.2.2 Inspections/Examinations will be performed as needed and per the guidance of the
Buried Piping Integrity Program.

3.3 Deliverables

3.3.1 Inspections

Piping will be inspected in the Buried Piping Integrity Program by visual inspection
(internal and/or external), guided wave examination, and/or UT examination.
Examination surfaces will include a visual inspection of the exposed pipe. Visual
surface inspections should note pipe and coating (if applicable) condition. Buried
piping will need to be accessed through a manhole or by excavating.

Guided wave testing may require minimum excavating of buried piping. Locations
will be selected based on excavation difficulties (plant procedures, tearing up
asphalt, damaging nearby piping or underground electrical lines) and which
locations allow an examination of the most pipe (number of 450 or 90 bends in pipe
and surrounding underground materials limit guided wave exams). When a buried
pipe is exposed it may require removal of corrosion, protective wrapping or coatings
to perform guided wave inspections of the pipe. Above ground piping may require
the removal of insulation. Pipe condition should be noted prior to examination
(coating and/or pipe condition).

Ultrasonic examinations will be performed as a check to the guided wave results.
Ultrasonics will be used at locations where the guided wave results show a flaw.
Excavation will be required on buried piping with significant signs of degradation
and/or per the guidance of Section 3.4.1. Procedure 8.3.63 (Procedure for
Monitoring Pipe Wall Thinning) will be used for conducting UT examinations.

3.3.2 Inspection/Examination Evaluations

Guided Wave Examination Evaluations will be performed by a vendor.

UT Exams and Visual Inspections will be evaluated by NDE and the Buried Piping
Program Manager.
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3.3.3 Final Inspection/Examination Reports

a. Inspection/Examination reports will be issued in a timely manner and loaded on
the Buried Piping Integrity Team Site.

b. Reports will include photographs and documentation indicating the location of
the inspection/examination.

3.3.4 Other Inspections and Trending

a. Cavitation Monitoring ? Monitored and/or trended by the responsible system
engineer.

b. Corrosion Coupons ? Monitored and trended by the corrosion engineer.

c. Cathodic Protection ? Monitored by the cathodic protection engineer and
utilized by the Buried Piping Program Manager in the Susceptibility Analysis.

3.4 Acceptance Criteria

Inspection and Examination results will be evaluated per the guidance in this section. Any
non-conformances will be documented per the Corrective Action Program.

3.4.1 G-Scan

a. Examinations with an indication of greater than 30% nominal wall loss will be
forwarded to Design Engineering for further evaluation and trended (per the
corrective action program).

Indications of greater than 30% should be verified with a UT examination within
2 years.

b. Examinations with indications of less than 30% nominal wall loss will be trended
(per the corrective action program) and planned for future inspections.

3.4.2 Ultrasonic Examination

a. Examined component has an estimated remaining life of at least 2 years.

b. Any component with 2 years or less of predicted service life will be planned for
repair or replacement.

3.4.3 Visual Inspection

a. Inspection shows no signs of corrosion or coating deficiencies.

b. If pitting or corrosion is observed: pit depth, extent of corrosion, and
significance of corrosion will be documented.
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4.0 DOCUMENTATION

4.1 Program Notebook

4.1.1 The Program Notebook is maintained by the Program Manager and updated as
applicable.

4.1.2 Program Notebook follows the guidance of ENG-PRG-01.

4.2 Program Health Report

4.2.1 Program Health Report is updated quarterly by the Program Manager.

4.2.2 Program Health Report follows the guidance of ENG-PRG-01.

4.2.3 Program Health Reports are posted and/or stored where accessible for review (e.g.,
on a web page).

5.0 RECORDS

5.1 Records will be kept on the Buried Piping Integrity team site and/or maintained by the Buried
Piping Program Manager.

5.2 Records pertaining to 1OCFR 50.75 will be maintained per reference 2.13.

6.0 DEFINITIONS

6.1 Condition, CL: The priority factor that is a relative measure of the current physical condition of
a System, Structure or Component (SSC). An evaluation of potential ongoing releases,
conducted, in accordance with Section 3.2.3 of Reference 7.3, should determine the age of the
SSC, its current physical condition, its maintenance history, and the results of any leak testing
or other method for verifying SSC integrity (see Reference 7.3 Appendix C for details).

6.2 Consequence Priority Factors: The significance of a groundwater contamination and the
average of four Priority Factors (HC, IC, MC and PC).

6.3 Desiqn, DL: The priority factor that is a relative indicator that an SSC or work practice will
result in soil or groundwater contamination in the event of a spill or leak (see Reference 7.3
Appendix C for details).

6.4 G-Scan / Guided Wave: G-Scan Technique utilizes torsional waves that are computer
generated at frequencies of 16 to 55 KHz. The G-Scan system is a low frequency ultrasonic
guided wave technique developed for the rapid survey of pipe to detect corrosion. Guided
Wave results are informational only and must be verified by local UT exams.

6.5 Hazard Hc: The priority factor that is a relative measure of the radionuclide's dose hazard,
with tritium having the lowest value of 1. Values will be based on Relative Dose (RD) values
obtained from Table C-1 of Reference 7.3 (see Reference 7.3 Appendix C for details).



Number: SWP-ENG-04 Use Category: REFERENCE Revision: 0

Title: BURIED PIPING INTEGRITY PROGRAM Page: 9 of 53

6.6 History, HL: The priority factor that is a relative measure of whether an unanalyzed pathway to
the environment has been created, an SSC has leaked, or a work practice has resulted in a
spill of radioactive material to the environment (see Reference 7.3 Appendix C for details).

6.7 Inventory, Ic: The priority factor that is a relative measure of the total radioactivity content of
the liquid source. It may relate to total volume, flow rate and/or liquid radionuclide
concentration.

6.8 Likelihood Priority Factors: The chance that an SSC or work practice will cause groundwater
contamination and the average of three Priority Factors (HL, CL, and DL or OL).

6.9 Mobility, Mc: The priority factor that is a relative measure of the partitioning of a radionuclide
between soil and groundwater within an aquifer and the mobility of the constituent in
groundwater. Value may be determined using Table C-2 of Reference 7.3 (see Reference 7.3
Appendix C for details).

6.10 Operations Risk, O: This factor is a relative indicator of the economic significance and risk of
the plant being required to react (down-power or scram) due to a leak in the SSC (see Buried
Piping Program Notebook for more details).

6.11 Post-Release Detection, Pc: The priority factor that is a relative measure of the ability to
detect and react to a leak or spill (see Reference 7.3 Appendix C for details).

6.12 Priority Factor: Coefficient value used to determine the Priority Index for an SSC.

6.13 Priority Index (PI): A measure of an SSC or work practices potential for contaminating
groundwater. The PI is calculated by multiplying the Likelihood, Consequence and 11.11
(constant, per Reference 7.3 App. C). Constant ensures maximum PI of 100. The Priority
Index is an attachment of the Buried Piping Program Notebook.

6.14 Safety Risk, S: The priority factor that is a relative measure representing the nuclear safety
significance of the SSC to ensure safe plant shutdown in the event of an accident (see Buried
Piping Program Notebook for more details).

6.15 Ultrasonic Testing (UT): UT uses ultrasonic pulse-waves to measure the wall thickness of a
pipe. Typically wall thickness measurements are taken from the outside surface of the pipe.
UT techniques can only be performed where you have access to the pipes outer surface
(buried piping will have to be excavated). UT can be performed on pipe with corrosion
resistant coatings on the outer surface. UT techniques are considered acceptable for both
ASME and non-ASME piping systems.

6.16 Visual Inspection: The visual inspection will look for pitting, corrosion, cracks, or possible fluid
that has leaked out of the pipe.



Number: SWP-ENG-04 Use Category: REFERENCE Revision: 0

Title: BURIED PIPING INTEGRITY PROGRAM Page: 10 of 53

7.0 REFERENCES

7.1 PPM 8.3.63, Procedure for Monitoring Pipe Wall Thinning

7.2 NEI 07-07, Industry Ground Water Protection Initiative ? Final Guidance Document, Nuclear
Energy Institute

7.3 1015118, Groundwater Protection Guidelines for Nuclear Power Plants, Electric Power and
Research Institute

7.4 ANI Nuclear Liability Insurance Guideline 07-01, Potential for Unmonitored and unplanned Off-

Site Releases of Radioactive Material, American Nuclear Insurers

7.5 EPT-04, Service Water Reliability, INPO

7.6 Service Water Reliability Program, Appendix 2

7.7 1011730, Groundwater Monitoring Guidance for Nuclear Power Plants, EPRI

7.8 1011905, Cathodic Protection System Application and Maintenance Guide, EPRI

7.9 1013468, Condition Assessment of Large-Diameter Buried Piping: Phase 3 - Field Trial

7.10 1006616, Life Cycle Management Planning Sourcebooks - Volume 2: Buried Large-Diameter
Piping

7.11 PPM 1.10.1, Notifications and Reportable Events

7.12 PPM 1.11.1, Radiological Environmental Monitoring Program (REMP) Implementation
Procedure

7.13 PPM 1.11.18, Record Keeping for Decommissioning Planning

7.14 PPM 16.12.5, Preparation of Radioactive Effluent Release Reports

7.15 SI-G-Scan-100, G-Scan Piping Inspection General Procedure

8.0 ATTACHMENTS

8.1 System Screening Analysis

8.2 Susceptibility Analysis
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SYSTEM SCREENING ANALYSIS

SYSTEM TITLE Buried PipIng Contains Plant Risk' ExclusionSB Liquid1  Comment

APPENDIX R POST-FIRE SAFE
SUDWANLSSNo N/A N/A Not Buried.SHUTDOWN ANALYSIS

ASD INVERTERS AND CONTROL POWER No N/A N/A Not Buried

ASME SECTION I No N/A N/A Not Buried
REPAIR/REPLACEMENT PROGRAM

ASME SECTION REPAIR/REPLACEMENT No N/A N/A Not Buried
PROGRAM NNANNtBi

ASME SECTION VIII No N/A N/A Not Buried
REPAIR/REPLACEMENT PROGRAM
ASME SECTION XI No N/A N/A Not Buried
REPAIR/REPLACEMENT

ASME VESSEL INSPECTION PROGRAM No N/A N/A Not Buried

ELEC SEPARATION No N/A N/A Not Buried

FLOW ACCELERATED CORROSION No N/A N/A Not Buried
(FAC)

FIRE PROTECTION PROGRAM No N/A N/A Not Buried

NDE No N/A N/A Not Buried

WELDING No N/A N/A Not Buried

EMERGENCY LIGHTING No N/A N/A Not Buried

500/25 KV AC DISTRIBUTION No N/A N/A Not Buried

230/115 KV AC DISTRIBUTION No N/A N/A Not Buried

VITAL INSTRUMENT POWER SUPPLY No N/A N/A Not Buried

480 V AC DISTRIBUTION No N/A N/A Not Buried

120 V AC DISTRIBUTION No N/A N/A Not Buried

6.9 KV AC DISTRIBUTION No N/A N/A Not Buried

INTEGRATED TESTING No N/A N/A Not Buried

4160 V DISTRIBUTION No N/A N/A Not Buried

AUTOMATIC DEPRESSURIZATION Yes No N/A Not Liquid
SYSTEM

ANNUNCIATOR SYSTEM No N/A N/A Not Buried

AVG POWER RANGE MONITOR /
OSCILLATION POWER RANGE MONITOR No N/A N/A Not Buried

CONDENSER AIR REMOVAL No N/A N/A Not Buried

AREA RAD MONITORING No N/A N/A Not Buried

Attachment 8.1, System Screening Analysis
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SYSTEM TITLE Buried Piping Contains Plant Risk1  Exclusion
Liquid1  Comment

AUXILLIARY STEAM No N/A N/A Not Buried

RRC ADJUSTABLE SPEED DRIVES No N/A N/A Not Buried

EXTRACTION STEAM No N/A N/A Not Buried

PROCESS COMPUTER No N/A N/A Not Buried

CONT ATMOSPHERE CONTROL No N/A N/A Not Buried

CONTROL & SERVICE AIR Yes No N/A Not Liquid

CONTAINMENT EXHAUST PURGE No N/A N/A Not Buried

CONTAINMENT INSTRUMENT AIR No N/A N/A Not Buried

CONTAINMENT ATMOSPHERE No N/A N/A Not Buried
MONITORING

CONTAINMENT NITROGEN No N/A N/A Not Buried

CONDENSATE Yes Yes Yes Required

CATHODIC PROTECTION Yes No N/A Not Liquid

CIRCULATING WATER H&V No N/A N/A Not Buried

COND FILTER DEMIN No N/A N/A Not Buried

CONTROL, CABLE RM H&V No N/A N/A Not Buried

PRIMARY CONT. COOLING No N/A N/A Not Buried

CONTROL ROD DRIVE No N/A N/A Not Buried

CONTAINMENT SUPPLY PURGE No N/A N/A Not Buried

COND STORAGE & TRANSFER Yes Yes Yes Required

COOLING TOWER H&V No N/A N/A Not Buried

CONTAINMENT VACUUM BREAKERS No N/A N/A Not Buried

CIRCULATING WATER SYS Yes Yes Yes Required

DC POWER DISTRIBUTION No N/A N/A Not Buried

DIGITAL ELECTRO-HYDRAULICS No N/A N/A Not Buried
(ELECTRONICS)
DIGITAL ELECTRO-HYDRAULICSDIALECT R No N/A N/A Not Buried

DIESEL GENERATOR BLDG H&V No N/A N/A Not Buried

DEMINERALIZED WATER Yes Yes Yes Required

NON-RADIOACTiVE DRAINS Yes Yes Yes Required

LIQUID WASTE PROCESSING Yes Yes Yes Required

EXCITERNOLT REG. No N/A N/A Not Buried

FACILITIES No N/A N/A Not Buried

Attachment 8.1, System Screening Analysis
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SYSTEM TITLE Buried Piping Contains Plant Risk1  Exclusion

Liquid1  Comment

FIRE PROTECTION (ACTIVE SYSTEMS) Yes Yes Yes Required

FIRE PROTECTION (PASSIVE SYSTEMS) No N/A N/A Not Buried

FUEL POOL COOLING No N/A N/A Not Buried

MAIN GENERATOR COMPONENTS No N/A N/A Not Buried

MAIN GENERATOR No N/A N/A Not Buried

GUARDHOUSE H&V No N/A N/A Not Buried

MAIN GEN HYDROGEN No N/A N/A Not Buried

HEATER, VENTS & DRAINS No N/A N/A Not Buried

HIGH PRESSURE CORE SPRAY Yes Yes Yes Required

HPCS STANDBY AC PWR SPPLY No N/A N/A Not Buried

HYDROGEN STORAGE & SUPPLY No N/A N/A Not Buried
FACILITY

HEAT TRACE/FREEZE PROTECTION No N/A N/A Not Buried

HYDROGEN WATER CHEMISTRY Yes Yes Yes Required

ISOPHASE BUS DUCT COOLING No N/A N/A Not Buried

INTERMEDIATE RANGE MONITOR No N/A N/A Not Buried

INDEPENDENT SPENT FUEL STORAGE No N/A N/A Not Buried
INSTALLATION

JET PUMP INST No N/A N/A Not Buried

LEAK DETECTION No N/A N/A Not Buried

MAIN TURBINE LO No N/A N/A Not Buried

LOW PRESSURE CORE SPRAY Yes Yes Yes Required

MISCELLANEOUS EQUIPMENT No N/A N/A Not Buried

MET SYSTEM No N/A N/A Not Buried•

MAKEUP WATER H&V No N/A N/A Not Buried

MAIN STEAM BOP No N/A N/A Not Buried

MAIN STEAM NSSS No N/A N/A Not Buried

MAIN STEAM LEAKAGE CONTROL No N/A N/A Not Buried

CRANES & HOISTS No N/A N/A Not Buried

CHEM WASTE PROCESSING No N/A N/A Not Buried

NUCLEAR BOILER INSTRUMENTATION No N/A N/A Not Buried

NS SERVICE EQUIPMENT No N/A N/A Not Buried

OFF-GAS PROCESSING No N/A N/A Not Buried

OFF-GAS VAULT HVAC No N/A N/A Not Buried

Attachment 8.1, System Screening Analysis
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Contains t Exclusion
SYSTEM TITLE Buried Piping Liquid 1  Plant Risk Comment

OSCILLATION POWER RANGE MONITOR No N/A N/A Not Buried

FACILITIES/PRIMARY CONTAINMENT No N/A N/A Not Buried

PLANT COMMUNICATIONS No N/A N/A Not Buried

KAMAN (CMS, FD, TEA, TSW, WEA, WOA) No N/A N/A Not Buried

GE (AR, CBD, FDR. MS, OG, RCC, REA, No N/A N/A Not Buried
SW)

NMC (RRA, TRA, WRA) No N/A N/A Not Buried

MISC. (TSC, WMA) No N/A N/A Not Buried

Not a Risk
SANITARY INSIDE POWER BLOCK Yes Yes No to Plant

Operations

PROCESS SAMPLING RADIOACTIVE No N/A N/A Not Buried

PENETRATION SEALS TRACKING No N/A N/A Not Buried
POTABLE WATER Yes Yes Yes NotR 2

_________________________________ ____________________________________ Required2

SOLID WASTE PROCESSING Yes Yes Yes Required

ROD BLOCK MONITOR No N/A N/A Not Buried

RX BLDG CLOSED COOLING No N/A N/A Not Buried

RX CORE ISOLATION COOLING No N/A N/A Not Buried

RADIOACTIVE SUMPS/DRAINS Yes Yes Yes Required

REACTOR CORE ISOLATION COOLING No N/A N/A Not Buried

RX FEEDWATER SYSTEM INSTRUMENTS No N/A N/A Not Buried

REACTOR FEEDWATER SYS No N/A N/A Not Buried
(MECHANICAL)

RX BUILDING HVAC No N/A N/A Not Buried

RESIDUAL HEAT REMOVAL No N/A N/A Not Buried

REACTOR BUILDING No N/A N/A Not Buried

REACTOR MANUAL CONTROL SYSTEM No N/A N/A Not Buried

REACTOR PROTECTION SYS No N/A N/A Not Buried

REACTOR PRESSURE VESSEL No N/A N/A Not Buried

REACTOR RECIRCULATION No N/A N/A Not Buried

REMOTE SHUTDOWN No N/A N/A Not Buried

REACTOR WATER CLEAN UP No N/A N/A Not Buried

ROD WORTH MINIMIZER No N/A N/A Not Buried

STANDBY AC POWER SUPPLY No N/A N/A Not Buried
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SYSTEM TITLE Buried Piping Contains Exclusion

Liquid1  Plant Risk Comment

STANDBY AC POWER/EMERGENCY No N/A N/A Not Buried

SUPERVISORY CONTROL No N/A N/A Not Buried

STATOR COOLING WATER No N/A N/A Not Buried

SECURITY No N/A N/A Not Buried

SEISMIC MONITORING No N/A N/A Not Buried

STANDBY GAS TREATMENT No N/A N/A Not Buried

SERVICE BUILDING H&V No N/A N/A Not Buried

STANDBY LIQUID CONTROL No N/A N/A Not Buried

SEAL OIL No N/A N/A Not Buried

SW PUMPHOUSE H&V No N/A N/A Not Buried

SOURCE RANGE MONITOR No N/A N/A Not Buried

SRV VALVE INSTRUMENTATION No N/A N/A Not Buried

SEALING STEAM No N/A N/A Not Buried

STACK MONITOR No N/A N/A Not Buried

STANDBY SERVICE WATER Yes Yes Yes Required

TDAS No N/A N/A Not Buried

TURBINE BLDG H&V No N/A N/A Not Buried

TRANSVERSING INCORE PROBE No N/A N/A Not Buried

TOWER MAKEUP Yes Yes N/A Required

TURBINE OIL PURIFICATION & No N/A N/A Not Buried
TRANSFER

TSC No N/A N/A Not Buried

TURBINE SUPERVISORY INSTRUMENT No N/A N/A Not Buried

PLANT SERVICE WATER Yes Yes N/A Required

MAIN TURBINE No N/A N/A Not Buried

RADWASTE BLDG HVAC No N/A N/A Not Buried

MAKEUP WATER TREATMENT No N/A N/A Not Buried

ALTERNATE REMOTE No N/A N/A Not Buried
SHUTDOWN/REMOTE SHUTDOWN

ISI No N/A N/A Not Buried

MOV No N/A N/A Not Buried

IST No N/A N/A Not Buried

EQUIPMENT QUALIFICATION No N/A N/A Not Buried

HEAT EXCHANGER INTEGRITY No N/A N/A Not Buried
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SYSTEM TITLE Buried Piping Contains Plant Risk1  Exclusion

Liquid1  Comment

BWRVIP No N/A N/A Not Buried

REACTOR VESSEL SURVEILANCE No N/A N/A Not Buried

MAINTENANCE RULE No N/A N/A Not Buried

THERMAL PERFORMANCE No N/A N/A Not Buried

MOTORS No N/A N/A Not Buried

CHECK VALVES No N/A N/A Not Buried

RELIEF VALVES No N/A N/A Not Buried

OIL ANALYSIS No N/A N/A Not Buried

BREAKERS No N/A N/A Not Buried

VIBRATION No N/A N/A Not Buried

THERMOGRAPHY No N/A N/A Not Buried

PUMPS No N/A N/A Not Buried

RELAYS No N/A N/A Not Buried

SNUBBERS No N/A N/A Not Buried

LLRT/ILRT No N/A N/A Not Buried

AOV No N/A N/A Not Buried

RIGGING DESIGN ENGINEER (PPM No N/A N/A Not Buried
10.4.12)

RIGGING SYSTEM ENGINEER (PPM No N/A N/A Not Buried
10.4.12)

Notes:
1. N/A if system already meets at least one inclusion or exclusion criteria.

2. Potable Water is not included in the program to the inability to strategically inspect and trend
PVC pipe.
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SUSCEPTIBILITY ANALYSIS

Exclusion Criteria O 0' a
___~~~~C (__________ D- D (D

00 tn tn. (D

_U CL (0

"> -- " 0 E
CD _, VCD - 6

a) (DH CD (D 0 :
m CD - -= = 9L 3

-" . : ' - = :b -<-0.00ne • 0 0~- - <o CD D - Co-. CD-
0 ZD CD>(n 2 • Exclusion -n -n Line

Line Number (D C. _ Comment - _ _ Description

Main Condensate *all of thesepipelines are either from design spec. 15B.1 or design spec. 1 (ASME)
Condensate

30" Hg Pumps COND-

COND(1 )-1 Not Buried 2.4" Hg Abs 115 Vac* to 125 P-1A, 1B&IC N N
5c to 125 Suction from
50 psig COND-HX-9A,

9B & 9C
Condensate
Pumps COND-
P-1A, 18 &1C

COND(2)-I Not Buried 160 115 250 125 Discharge to N N
CON D-HX-7,
COND-HX-8A &
8B, and OG-HX-
2
Condensate
Booster Pumps
COND-P-2A, 2B

COND(3)-1 Not Buried 92/112* 115 250 125 & 2C Suction N Nfrom
Condensate
Demineralizer
System
Condensate
Booster Pumps

COND(4)-3 Not Buried 539 116 775 150 COND-P-2A, 2B N N
& 2C Discharge
pumps to
COND-HX-1
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Condensate
Booster Pumps
COND-P-2A, 2B

COND(4)-3 Not Buried 524 164 775 200 & 2C to N N
Discharge

COND-HX-1 to
COND-HX-2
Condensate
Booster Pumps

COND(4)-3 Not Buried 523 199 775 250 COND-P-2A, 2B N N
& 2C Discharge
COND-HX-2 to
COND-HX-3
Condensate
Booster Pumps

COND(4)-3 NouidCOND-P-2A, 2B N N
3Not Buried 499 252 775 310 & 2C Discharge

COND-HX-3 to
COND-HX-4
Condensate
Booster Pumps

COND(4)-3 Not Buried 482 286 77COND-P-2A, 2B N N
2 286 775 340 & 2C Discharge

COND-HX-4 to
COND-HX-5
Condensate
Booster Pumps
COND-P-2A, 2B

COND(4)-3 Not Buried 471 366 775 420 & 2C Pump N N
Discharge
COND-HX-5 to
RFW-P-1A &.1B

COND(4)-4 Not Buried 428 362 1950 450 COND-V-400 to N N
COND-V-401 N N
To Steam

COND(5)-3 Not Buried 471 366 775 420 Evaporator SS- N N
EV-1A & 1B
Steam

COND(5)-2 Not Buried 185 381 300 420 Evaporators SS- N N
EV-1A & 1B to
COND-HX-9

COND(5)-3 Not Buried 471 366 775 420 COND(4)-3 N N
_________________~ ~ ~ ~ _____ ____ _____ ____________ ________ COND(5)-2 ____
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30" Hg

COND(6)-1 Not Buried 112 115 Vac to 125 COND(3)-l to N N250 COND-HX-9
psi9

215-
08,663;
215- From COND-V-
00,484; 30" Hg 10A&B on CSTs

16"COND(7)-1 X 0.375 COND-344- Required 112/24 Hg 115 Vac to 125 to COND-V-17 N Y
5.1 OH; Abs 250 TG Building.

ASTM COND-344- psig Hotwell makeup.
A106 Gr. 11.14;

B E599
Condensate

30" Hg Pumps COND-

COND(8)- Not Buried 2.4" Hg Abs 115 Vac to 125 P-1A, 1B & 1C N N
250 Vent to Main
psig Condenser

COND-HX-9
Seal Water to
Condensate N N

COND(9)-I Not Buried 112 115 250 125 Pumps COND- N N

P-1A, 1B & 1C
Condensate

30" Hg Booster Pumps
COND(100)-I Not Buried 2.4" Hg Abs 116 Vacto 125 COND-P-2A, 2B N N

50 psig & 2C
Recirculation
Condensate
Booster Pumps

COND(100)-3 Not Buried 539 116 775 125 COND-P-2A, 2B N N
& 2C
Recirculation
Turbine Exhaust
Spray to HP

COND(101)-3 Not Buried 539 116 775 125 Turbine N N

Drain Tank HD-
TK-1A&1B
Startup Bypass,

COND(102)-3 Not Buried 471 366 775 420 COND(4)-3 to N N
COND(102)-4
Startup Bypass,

COND(102)-4 Not Buried 1205 368 1950 420 COND(102)-3 to N N
RFW(1 )-4
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Reactor
Feedwater
Pumps RFW-P-

COND(103)-I Not Buried 218 368 250 420 1At&B Seal N N
Water After
Isolation Valve
COND-V-621A
& 621B
Reactor
Feedwater
Pumps RFW-P-

COND(103)-3 Not Buried 486 368 775 420 1At&BSeal N N
Water to
Isolation Valve
COND-V-621A
& 621B
COND(4)-3 Seal
Water to
Reactor

COND(103)-3 Not Buried 438 120 775 125 Feedwater N N
Pumps RFW-P-

1A&1B
to Main
Condenser

COND(104)-3 Not Buried 539 116 775 125 COND-HX-9 N N

Fog Nozzles
Start-up

COND(105)-I Not Buried 112 115 250 125 Crossoverto N N
Auxiliary
Condensate

COND(10-19), (21-
24), (26), (31),
(34),(38), (61), (63), Not Buried 100 100 150 150 N N
(70-75), (99), (150-
153),(155-157),
(253)-l

COND(25)-1 Not Buried 100 100 150 150 Precoat Rm N N
S Hdeader NlN

COND(27)-1 Not Buried 100 100 150 150 Radwaste Bldg N N
____ ________ ____Supply Header __ __

Backwash

COND(28)-1 Not Buried 100 115 150 150 Supply to CF N N
I System
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to Fuel Pool
COND(29)-1 Not Buried 100 100 150 150 Supply & CF- N N

TK-17
COND-P-3 & 4

COND(30)-I Not Buried 100 115 150 150 Pressurization N N
Supply
to Waste

COND(32)-1 Not Buried 100 100 150 150 Precoat CF-TK- N N,
3

COND(33)-1 Not Buried 100 100 150 150 to Waste Filter N N
I to Aid CF-TK-7

COND(35)-1 Not Buried 100 100 150 150 to Resin CF-TK- N N

Centrifuge
COND(36)-1 Not Buried 100 100 150 150 Supply PWR- N N

FU-94B
to Solid
Radwaste

COND(37)-1 Not Buried 100 100 150 150 Handling N N
System (COND-
V-301
Deactivated)
to Decon Sol

COND(39)-1 Not Buried 100 100 150 150 AS-EV-1A (Not N N
SOperational)

COND(40)-I Not Buried 100 100 150 150 to C& ND-TK-1A N N
& 1B

M527-1; From various
215- sources of

14"COND(40)-1S X ASTM- schd 10S 215 1 Required 100 140 150 150 'cleaned' water Y Y
A312 to COND-TK-1A

Type 304 215-00,488 & 1B

COND(41 )-1 Not Buried 100 100 150 150 Supply Header N N
O ) Nto RHR

COND(42)-1 Not Buried 100 100 150 150 Supply Header N N
to RHR
Supply Header N N

COND(43)-1 Not Buried 100 100 150 150 to HPCS N N

Condensate
COND(44)-1 Not Buried 100 100 150 150 Supply Header N N

to RHR
Condensate

COND(45)-1 Not Buried 100 100 150 150 Supply Header N NService Box
I_ Valves
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Condensate
Supply Header N

COND(46)-1 Not Buried 100 100 150 150 Service BoxHe

Valves
Condensate

COND(47)-1 Not Buried 100 100 150 150 Supply Header N N
to Reactor
Building

COND(48)-1 Not Buried 100 100 150 150 Supply Header N N
________I_ 

to RHR -
Supply Header*

COND(49)-1 Not Buried 100 100 150 150 to HR N Nto RHR

Condensate

COND(50)-I Not Buried 112 115 150 150 from OG System N N
to COND-HX-9
Condensate
Storage Tank

COND(60)-1 Not Buried 100 100 150 150 Via COND(20)-I N N
to Pressure
Switch HPCS-
PS--3
Trap Backwash

COND(60)-IS Not Buried 100 140 150 150 Condensate N N
Supply to
RWCU

COND(60)-I S Not Buried 100 140 150 150 to Condensate N N
Storage Tank

COND(62)-1 Not Buried 100 100 150 150 Return from N N
__________ ______ RCIC-V-59___

COND(64)-1 Not Buried 100 100 150 150 from COND-P-4 N N

COND(64)-1S Not Buried 100 140 150 150 to Condensate N N
I _Storage Tank

COND(65)-1 Not Buried 100 100 150 150 from COND-P-5 N N

COND(66)-1 Not Buried 100 100 150 150 from CONDýP-3 N N
to Condensate

COND(66)-1S Not Buried 100 140 150 150 Storage Tank N N

from FPC-V-138
COND(71)-1S Not Buried 100 128/145 150 150 to Condensate N N

Storage Tank
Waste Sample

COND(72)-1S Not Buried 100 140 150 150 Pump EDR-V- N N
14B0to

____________ ___ ____________ _______ _____________________ _____ ___CON D(40)-1 S ___
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4"COND(80)-1
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COND-DM-1 E
COND(85)-1 Not Buried 112 115 210 125 Precoat Feed N N

Backwash
Return & Influent
COND-DM-1F

COND(86)-1 Not Buried 112 115 210 125 Precoat Feed N NBackwash
Return & Influent
DW(3)-1 S to

COND(87)-1 Not Buried 100 100 150 150 Condensate N N
Storage Tank
Seal Water &

COND(88)-1 Not Buried 112 115 150 150 Backwash N N
Supply to CPR- N N
P-22
Radwaste Bldg

COND(89)-1 Not Buried 100 100 150 150 Condensate N N
Supply Header
Backwash

COND(90)-I Not Buried 112 115 150 150 Supply to CPR- N NTK-92A & 92B
Bubbler Tube
COND-DM-1A
Effluent 8 N

COND(91)-1 Not Buried 88/108 115 210 125 EuntNCOND-RST-1A N N
Drain
COND-DM-1 B

COND(92)-1 Not Buried 88/108 115 210 125 Effluent-& N N
COND-RST-1B N N
Drain
COND-DM-IC

COND(93)-1 Not Buried 88/108 115 210 125 Effluent-& N N
C0ND-RST-1C N N
Drain
COND-DM-1 D

COND(94)-1 Not Buried 88/108 115 210 125 Effluent-& 1
COND-RST-1D N N
Drain
COND-DM-1 E

COND(95)-1 Not Buried 88/108 115 210 125 Effluent_& I
COND-RST-1E

_________ _____________________ _______________Drain____
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COND-DM-1 F

COND(96)-1 Not Buried 88/108 115 210 125 Effluent-& N N

Drain

COND(97)-1 Not Buried 112 115 250 125 COND-tr MF-B A N N
________________thru i F Bypass __ __

Seal Water to
COND(1I06)-I Not Buried 112 115 250 125 Pumped Drain N N

Pumps
From HPCS-V-
11 to Storage N N

SNot Buried 100 90/120 150 150 Tanks TK-1A &
1 B

CRD Water
Supply from 36"
COND(3)-I to

COND(255)-1 Not Buried 92/112" 115 250 125 Condensate N N
Booster Pumps
& COND-V-672

& COND-V-674
CRD Water
Supply from

COND(255)-1 Not Buried 92/112 115 150 125 COND-V-672 & N N
COND-V-674 to

I _4" COND(80)-1
from Effluent

COND(91 )-1
COND(21 1)-1 Not Buried 92/112 * 115 210 125 thru COND-P- N N

10A to Influent
COND(81)-1
from Effluent
COND(92)-1

COND(212)-1 Not Buried 92/112 * 115 210 125 thru COND-P- N N
10B to Influent
COND(82)-1
from Effluent
COND(93)-1

COND(213)-i Not Buried 92/112* 115 210 125 thru COND-P- N N
10C to Influent
COND(83)-1
from Effluent

COND(94)-1
COND(214)-1 Not Buried 92/112* 115 210 125 thru COND-P- N N

10D to Influent
COND(84)-1
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from Effluent
COND(95)-1

COND(215)-1 Not Buried 92/112* 115 210 125 thru COND-P- N N
10E to Influent
COND(85)-1
from Effluent
COND(96)-1

COND(216)-i Not Buried 92/112 * 115 210 125 thru COND-P- N N
1OF to Influent
COND(86)-1
from CF(31)-1 &

COND(221)-1 Not Buried 155 115 210 125 COND-V-210A N N
to COND(91 )-1
from CF(32)-1 &

COND(222)-1 Not Buried 155 115 210 125 COND-V-210B N N
to COND(92)-1
from CF(33)-I &

COND(223)-1 Not Buried 155 115 210 125 COND-V-210c N N
to COND(93)-1
from CF(94)-1 &

COND(224)-1 Not Buried 155 115 210 125 COND-V-210D N N
to COND(94)-1
from CF(35)-1 &

COND(225)-1 Not Buried 155 115 210 125 COND-V-210E N
to CONDI(95)-1
from CF(36)-1 &

COND(226)-1 Not Buried 155 115 210 125 COND-V-210F N N
I _to COND(96)-1

Backwash Air
COND(231 )-1 Not Buried 145 100 210 125 Supply to N N

COND-DIM-1A
Backwash Air

COND(232)-1 Not Buried 145 100 210 125 Supply to N N
COND-DM-1B
Backwash Air

COND(233)-1 Not Buried 145 100 210 125 Supply to N N
COND-DM-1C
Backwash Air

COND(234)-1 Not Buried 145 100 210 125 Supply to N N
COND-DM-1 D
Backwash Air

COND(235)-1 Not Buried 145 100 210 125 Supply to N N

I I I I COND-M-1 E
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Backwash Air

COND(236)-1 Not Buried 145 100 210 125 Supply to N N
COND-DM-1 F

COND(241 )-1 Not Buried 92/112 * 115 210 125 COND-DM-1A to N N
________ ~MWR System __ __

COND(242)-1 Not Buried 92/112 * 115 210 125 COND-MM-S B to N N
___________ ___ ___ ____I MWR SystemI

COND(243)-1 Not Buried 92/112 * 115 210 125 COND-DM-1C N N
____________________ ________ ____ ___ _____ ______to MWR System _ _ __

COND(244)-1 Not Buried 92/112 * 115 210 125 COND-M-D N Nto MWR Sytem
COND(245)-1 Not Buried 92/112 * 115 210 125 COND-DM-lE to N N

MWR System
COND(246)-1 Not Buried 92/112 * 115 210 125 COND-DM-1 F to N N

____________ ______ ______________ ______ MWR System __

COND(247)-1 Not Buried 155 115 210 125 MWR System to N N
COND-DM-1F At

COND(248)-1 Not Buried 155 115 210 125 MWR Systemto N N
__________ _______________I_ COND-DM-iB __

COND(249)-1 Not Buried 155 115 210 125 MWR System to N N
_____________ ______ _______________ ________ ______COND-OM-IC

COND(250)-1 Not Buried 155 115 210 125 MWR System to N N
_______________ _______ _______COND-DM-1 D ______

COND(249 )-1 Not Buried 155 115 210 125 MWRNSystM-toNC
MWR System to N N

COND(25)-1 Not Buried 155 115 210 125 COND-DM-1E

COND(252)-1 Not Buried 155 115 210 125 MWR System to N N
COND(252)-1_NotBuried_155_11 210 125COND-DM-1FHot Water

COND(260-262)-1 Not Buried 50 140 150 150 Supply to Solid N NRadwaste
System
Condensate
Storage Tank

COND(60)-1 Not Buried 18 100 20 150 Via COND(20)-I N N
to Pressure
Switch HPCS-
PS-3
RWCU "A"
Resin Trap

COND(62)-3 Not Buried 1100 120 1420 150 Flush Supply N N
from COND-V-
1080

ASME M200-132, From COND-V-
24"COND(20)-1 ) X Y SA106 0.375 132A, & Required 100 100 150 150 9A&B to GSB for N Y

Gr. B 133 1RHR flushin1
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HPCS, and
RCIC. Goes
through a 28"
culvert.

COND (20), (67-69), x Not Buried 100 100 150 150 N N
(79), (98), (154)

Isolable
Instrument Lines

COND(98)-1 x Not Buried 12 100 20 150 to HPC-LS-1A, N N
B and RCIC-LS-
15A, B

Circ. Water *all of these pipelines are from design spec. 15B.1
Circulating
Water Pump

CW(1)-1 Xy 2 0.500 1, Required 35 87 60 110 Discharge to N Y
Main Condenser
COND-HX-9
Circulating

Water Return to

CW(2)-1 y A283 Gr. 0.500 M507-1, Required 25 109 60 110 the Cooling N Y
C C533 Towers from

Main Condenser
I I__I__ICOND-HX-9

From Each

CW(3)-1 y A283 Gr. 0.500 M507-1, Required Cooling Tower N Y
C C533 to the Circ.

Water Basin

ASTM Circulating
1 "CW(4)-1 X Y A106 Gr. 0.179 M507-1 Required 35 87 60 110 Water to N Y

B Chlorinators
ASTM Circulating

6"CW(4)-1 X Y A106 Gr. 0.280 M507-1 Required 35 87 60 110 Water to N Y
B Chlorinators

ASTM Standby Service
18"CW(5)-1 X Y A106 Gr. 0.375 M507-1 Required 35 108 60 110 Water Return to N Y

B Cooling Towers
ASTM Standby Service

24"CW(5)-1 X Y A106 Gr. 0.375 M507-1 Required 35 108 60 110 Water Return to N Y
B Cooling Towers

A283 Gr. M507-1, Cooling Tower
84"CW(6)-1 -x y 0.500 C533 Required Bypass Energy N Y

C C533 Disapator Line

Cooling Tower
72"CW(6)-1 X y A283 Gr. 0.500 M507-1 Required Bypass Energy N

C C533 Disapator Line
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A283 Gr. M507-1, Cooling Tower
48"CW(6)-1 X Y C 0.625 C533 Required Bypass Energy N Y

..... Disapator Line

Circulating
CW(7)-1 Not Buried 35 87 60 110 Water Pump N N

_Priming Line
Circulating
Water to
Residual

CW(8)-1 Not Buried 35 87 60 110 Choine N NChlorine

Analyzer CL-
XAY-2
Circulating
Water to

CW(9)-1 Not Buried 77 87 100 110 Corrosion and N N
Bio-Fouling
Monitors (PVC)

Circ. Water Blowdown *all of these pipelines are from design spec. 15B.1
Blowdown to
river. (AED MEC

CBD(1)-1 (30" & X Y N CS 0.375 M741 Required 35 87 60 110 M741-743 & NME
36") AED ARC C536-

537)
Blowdown to

CBD(1)-& (18', 20", X Y N CS 0.375 C538 Required 35 87 60 110 river. (AED ARC N Y
& 24") C538)

Crossover from
CBD(70)-I X Y N CS 0.406 M741 Required 35 87 60 110 CBD(1)-1 to N Y

Spray Pond B
Diesel Oil

Atmospheric Ambient 12 120 Loop from DO-
TK-1A, B, & 2 to
the Filter

M512-4 & Polisher Skid
3"DO(9)-1 X Y 0.216 M51-4 Required and back to the N Y

M741-2 storage tanks.

ASTM Buried pipe both
SA-106 to and from
Gr. B storage tanks.

25 Ambient 100 120 From DO-TK-ASMM512-4 & 3A, B,& C to N
3"&2"DO(56)-1 X S ASTM schd 40 M51-4 Required 3 A, B & N YSA-106 M741-2 DO-TK-1 A, B, &

Gr. B 2.

1-1/2"DO(1)-1 X ASTM 0.145 M512-4 & questionable 25 Ambient 100 120 From DO-P-1A N Y
SA-106 M741-2 what II_& B to day
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Gr. B sections are tanks.
buried.

questionable 25 Ambient 100 120

1-1/2"DO(5)-1 I ASTM 0.145 M512-4 & what From DO-P-2 to N y
1 D ) SA-106 M741-2 sections are DO-TK-3C.

Gr. B buried.
Demineralized Water *all of these pipelines are from design spec. 15B.1

DW-1279-

1; DW-458- Make up to
6"DW(3)-1S X ASTM 10S 1.2; DW- Required 115 100 150 150 CST's from N Y

A312 TP 458-1.2H; demin water
304 DW-458-3

DW(ALL)-1S 1 Not Buried 115 100 150 150 N N
DW(ALL)-2S Not Buried 200 388 250 410 N N

DW(ALL)-3S + I Not Buried 115 100 1250 280 N N
Roof Drains

M540 RW roof drain

10"RD(3)-1 X (B/12) & Required line to storm N YM741 C15)sewer manhole
M741 (C15) S4.

RW roof drain
line to storm N Y

8"RD(3)-1 X M741 (C15) Required -sewer manhole

S4.
RW roof drain
line to storm Y

6"RD(21)-1 X M741 (E15) Required sewer manhole
S4.
RW roof drain
line to storm

6"RD(2?)-1 X M741 (E15) Required sewer manhole N Y

S4.
TG roof drain

line to storm N Y
6"RD(1)-1 XM740 (B9) Required sewer manhole

$10.

TG roof drain
line to storm N Y

8"RD(1)-1 X M740 (D9) Required sewer manhole
S10.
TG roof drain
line to storm

6"RD(1 )-1 X M740 (E9) Required sewer manhole
$10.

8"RD(4)-1 X M740 (G8) Required GSB roof drain N Y
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line to storm
sewer manhole
S4.
GSB roof drain

6"RD(4)-1x M740 (G7) Required line to stormsewer manhole N

S4.
GSB roof drain

10"RD(1 )-1 M740 (G6) Required line to storm N
sewer manhole
S4.
GSB roof drain

6"RD(2)-1 x M740 (G6) Required line to storm Nsewer manhole
S4.

GSB roof drain

6"RD(2)-1 M740 (G5) Required line to storm N
sewer manhole
S4.

EDR/FDR & ED/FD
43 140 150 180 Discharge water

4"FD(7)-1 x ASTM 0216 M7411 Required from RadWaste y y
A106 Gr. to the river. Ties

B into CBD.
From floor

2-206- drains of the

04,296,3 RCST pit to either
3"FDR(52)-1 X 0.216 Required 80 120 150 150 sump T-4 in the Y Y

AMTM FD433-1 .3; TG, or to the
Al06 Gr. M781 storm drain.

-B 1 (FDR-V-24&25)
Lined M539, Rx building

FDR-SUMP-R1 X with 304 0.313 S701, Required - - bsump 1. Y y
SS S702, S754 sump_1.

ASTM M539, Input line into
3"FDR(52)-1 X A106 Gr. 0.216 S701, Required 80 120 150 150 FIR-SUMP-Rt i i y

B $702, S754 _DR-SMP-R1

ASTM M539, Riser input line
6"FDR(43)-1 X A106 Gr. 0.280 S701, Required 80 120 150 150 into FDR-SUMP- Y Y

B S702, S754 RI.
Lined M539, Rx building

FDR-SUMP-R2 X with 304 0.313 S701, Required --- bin Y
SS S702, S754 sump 2.

3"FDR(52)-1 X ASTIM 0216 M539, Required 80 120 150 150 Input line into y
A106 Gr. S701, Reqire FDR-SUMP-R2. ___
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B S702, $754
ASTM M539, Riser input line

6"FDR(42)-1 X A106 Gr. 0.280 S701, Required 80 120 150 150 into FDR-SUMP- Y Y
B S702, S754 R2.

Lined M539, Rx building
FDR-SUMP-R3 X with 304 0.313 S701, Required -- -um 3. --- y y

SS S702, $754 sump 3.

ASTIM M539,
3"FDR(52)-1 X A106 Gr. 0.216 S701, Required 80 120 150 150 Input line into y y

B $702, S754 FDR-SUMP-R3.

ASTM M539, Riser input line
6"FDR(45)-1 X A106 Gr. 0.280. S701, Required 80 120 150 150 into FDR-SUMP- Y Y

B $702, S754 R3.
Lined M539, Rx building

FDR-SUMP-R4 with 304 0.313 S701, Required --- - sump 4.
SS S702, S754 sumpI4.

ASTM M539, Input line into
3"FDR(52)-1 A106 Gr. 0.216 S701, Required 80 120 150 150 InpUt lnnt4.

B 702,754FDR-SUMP-R4.

ASTM M539, Riser input line
6"FDR(44)-1 X A106 Gr. 0.280 S701, Required 80 120 150 150 into FDR-SUMP- Y Y

B S702, S754 R4.
Lined VM539, Rx building

EDR-SUMP-R5 X with 304 0.313 S701, Required --- sump 5. --- -i
SS S702, S754

ASTM M539,
6"EDR(50)-I X A106 Gr. 0.280 S701, Required 80 120 150 150 Input line into y y

B S702, S754 EDR-SUMP-R5.

ASTM M539,
6"EDR(46)-1 X A106 Gr. 0.280 S701, Required 80 120 150 150 Riser input into y yBS0,74EDR-SUMP-R5. Y Y

B $702, $754 ___ ____

Lined M540, RW building

FDR-SUMP-W1 with 304 0.313 5900, Required ----- sump i.
ss S905, 5658 sump_1.

ASTM M540, Input line into y y
4" & 6"FDR(52)-1 X A106 Gr. Schd 40 S900, Required 80 120 150 150 FDR-SUMP-W1.

B 5905, 3658 FDR-SUMP__l_

ASTM M540, Riser input line
6"FD(63)-1 X A106 Gr. 0.432 S900, Required ? into FDR-SUMP- Y Y

B S905, S658 Wi.
Lined M540, RW building

FDR-SUMP-W2 X with 304 0.313 S900, Required ---.--- --- Y Y
SS S905, 5658 sump 2.

ASTM M540 Input line into , ,

AST Schd 40 M540 Required 80 120 150 150 FDR-SUMP-W2. t lY6' & 8"FDR(52)-1 X A106 Gr. Schd S900, I I _ __ __ ____ _
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B S905, S658
ASTM M540, Riser input line

6"FDR(63)-1 X A106 Gr. 0.280 S900, Required 80 120 150 150 into FDR-SUMP- Y Y
B S905, $658 W2.

Lined M540,
EDR-SUMP-W3 X with 304 0.313 $900, Required W-- sump 3. y

SS I S905, $658 sumpI3_
ASTM M540,ASIV 54,Input line into

6" & 8"EDR(52)-1 X A106 Gr. Schd 40 S900, Required 80 120 150 150 EDR-SUMP-W3. Y
B S905, $658

ASTM M540, Riser input line

6"EDR(62)-1 X A106 Gr. 0.280 S900, Required 80 120 150 150 into EDR- Y

B S905, S658 SUMP-W3.

ASTM M540, EDR-SUMP-W3
2EDR(67)-1 X A106 Gr. 0.218 S900, Required 80 .120 150 150 to EDR-SUMP- Y Y

B S905, $658 I W6 cross tie.

Lined M540, RW building
MWR-SUMP-W4 X with 304 0.313 S900, Required .... sump 4. Y

SS $905, S658 sump_4.

ASME Schd M540, 100 140 150 150 Input line into
4" & 6"MWR(59)-1S X SA312 10S S900, Required MWR-SUMP- Y y

TP304 $905, S658 W4.

ASME Schd M540, 100 140 150 150 Riser.input line
6"MWR(64)-1S X SA312 10S $900, Required into MWR- Y y

TP304 $905, S658 SUMP-W4.

ASME Schd M540, 100 140 150 150 Input line into

2"MWR(57)-1S X SA312 10S S900, Required MWR-SUMP- Y y
TP304 $905, $658 W4.

ASTM
3"FD(5)-1? x A106 Gr. 0.300 M540 & Required 43 140 150 180 From 4"PSD(3)- y

BM825 1itoB ;

Lined M540, Rw building
FDR-SUMP-W5 X with 304 0.313 $900, Required -sump 5. -- -Y

SS $905, $658

ASTM M540, Input line into
3"FDR(66)-1 X A106 Gr. 0.216 $900, Required 80 120 150 150 FDR-SUMP-W5. l i

B $905, S658 FDRSUM-W5

ASTM M540, Riser input line
6"FDR(64)-1 X A106 Gr. 0.280 S900, Required 80 120 150 150 into FDR-SUMP- Y Y

B . S905, $658 W5.

ASTM M540, Overflow line for

3"FDR(76)-1 X A106 Gr. 0.216 S900, Required 80 120 150 150 FDR-SUMP-W5. Y Y
B S905, S658 I

3MMWR-1 X Unknown Unknown M540(B9), Required 100 140 150 150 from SWA-P-1. Y Y
3_._MWR-1 _XUnknown_ Unknown_ S900,

Attachment 8.2, Susceptibility Analysis



Number: SWP-ENG-04 Use Category: REFERENCE Revision: 0

Title: BURIED PIPING INTEGRITY PROGRAM Page: 34 of 53

$905, $658
Lined M540, Rw building

EDR-SUMP-W6 X with 304 0.313 $900, Required sump 6.
SS S905, 5658 sump_6.

Lined M518, Tg building
FR-SUMP-T1 X with 304 0.313 $0Required --- sump -- -- -

__________ 55 602, S658I sup.SSM
&A G8 M518, RInput lines into

" & 4"FD(1)-1 X A106 Gr. Schd 80 S602, S658 FR-SUMP-T1.
BI

ASTM Riser input line
6"FD(1)-1 X A106 Gr. 0.432 M518, Required ? into FR-SUMP- Y Y

_________B S62 68Ti.
Lined M518, Tg building

FD-SUMP-T2 X with 304 0.313 602, Required sump 2. y
SSA__________ STM M5602, Re658d

ASIM M518, Input lines into
3" & 6"FD(2)-1 X A106 Gr. Schd 80 602, Required FR-SUMP-T2. Y Y

B I6255
Lined M518, Tg building

FD-SUMP-T3 X with 304 0.313 ' Required Ysump 3. y y

ASTM M518 Input lines into
6"FD(3)-1 X Al106 Gr. 0.432 ' Required ? 7 ?RSM-3 ?' y y

SB S602, $658 sump 3.

A r 03 M518, RInput lines into
6"FD(3)-1 X A106 Gr. 0.432 B602,$658 FR-SUMP-T3.

B

ASTM 8Riser input line
6"FD(3)-1 X A106 Gr. 0.432 $602, Required ? 6 into FR-SUMP- T3

$602,_$65_RequiredB 5602,??658tT3. IM518(F1), Reurd ? ? ? ? Oil drain sump. Y Y
OIL DRAIN SUMP X Unknown Unknown $60258, Re$6

ASTM M518, Input line into
4"FD(1 6)-i X A106 Gr. 0.337 602,Required the oil drain Y Y

B I sump.
Lined M538, T-g building

FDR-SUMP-T4 X with 304 0.313 ' Required Y-- sump 4. y y
ss $602, I658

ASTM M538, Input line into
6"FDR(52)-1 X A106 Gr. 0.280 602,Required 80 120 150 150 FDR-SUMP-T4. Y Y

ASTM Riser input line
6"FDR(61)-1 X A106 Gr. 0.280 S602,S658 Required 80 120 150 150 into FDR-SUMP- Y Y

B $6 02 I 68 T4.
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Lined Lined M538Tg building

FDR-SUMP-T5 X with 304 0.313 , Required -- sump 5.
___ ss S602, 5658sup5

ASTM M538 Input lines into
4" & 6"FDR(52)-1 X A106 Gr. Schd 40 5602, Required 80 120 150 150 FDR-IUMP-T5. i y

ASTM M538, Riser input line
6"FDR(62)-1 X A106 Gr. 0.280 $602,$658 Required 80 120 150 150 into FDR-SUMP- Y Y

B 'T5.

Lined M538 Tg building
EDR-SUMP-T6 X with 304 0.313 S602, S658 Required sump 6. y y

SS
ASTM M538, Input lines into

6"EDR(50)-I X A106 Gr. 0.280 S602,S658 Required 80 120 150 150 FDR-SUMP-6. Y__________B $602,$658_D_-SUP-T6

ASTM M538, Riser input line
6"EDR(60)-l X A106 Gr. 0.280 S602, $658 Required 80 120 150 150 into FDR-SUMP- Y Y

B T6.
Lined M538 Tg building

EDR-SUMP-T7 X with 304 0.313 5602,'S658 Required Ysump 7. Y y

ASTM M538, Input lines into
6"EDR(50)-I X A106 Gr. 0.280 5602, S658 Required 80 120 150 150 FDR-SUMP-T7.

B

ASTM Riser input line
6BEDR(61)-1 X Al06 Gr. 0.280 $658 Required 80 120 150 150 into FDR-SUMP- Y Y

B S518; T658bu7. ldng
M518; GSB building

FD-SUMP-S1 X Not lined $684(J13); Required - - sump.i. 1 .
$633-1(G5)

3", 4", 6", & ASTM M518; Input lines into
8"FD(4)-, 6 X A106 Gr. Schd 80 S684(J13); Required F Y-SUMP-Si. y y

B S633-1(G5) FD-SUMP-S1.
FD-P-19A & B

M518; discharge line
4"FD(9)-1 ASTM 0.337 S684(J13); 43 140 150 180 from sump S1 to Y N

A106 Gr. S633-1(G5) the storm sewer
B by 8"RD(4)-1.

Tower Makeup *all of these pipelines are from design spec. 15B.1
Cooling Tower

TMU(1)-I (24") CS 0.375 M507-1, Not Buried 90 68 120 68 Makeup Pump N N
0.3I ITMUI-P-1A, 113&

1C DischargeI M57-1,.. II IFrom TMU-P-
TMU(1)-1 (36") CS 0.375 M7-1, Required 90 68 120 68 1 to N Y
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M743 Circ. Water
Pumphouse

ASTM Discharge
TMU(1 )-1 (42") X ASTM 0.438 M507-1 Required 90 68 120 68 header for TMU- N Y

A283 P-1A, B, & C.
ASTM

TMU(2)-I (3/4") A106 Gr. 0.154 M507-1 Not Buried 90 68 120 68 Sample rack N N
B

ASTM TMU(1)-1 to
TMU(2)-I (1") A106 Gr. 0.179 M507-1 Not Buried 90 68 120 68 Pump & Motor N N

B Bearings
Cooling Tower
Makeup Pump
Backwash

TMU(3)-I (14") CS 0.375 M507-1 Not Buried 90 68 120 68 Discharge to N N

River via
TMU(7)-I

M507-1 Cooling Tower
TMU(4)-1 (32") X CS 0.375 M524-1, Required 90 68 120 68 Makeup Water N Y

to Spray Ponds

M507-1, 
Cooling Tower

M91 0 Makeup Water
TMU(5)-I (6") X CS 0.280 SH.1,M741, Required 90 68 120 68 to Water N Y

M740 Treatment
M740__System

Cooling Tower
TMU(6)-I Required 90 68 120 68 Makeup Pump N N

Surge Line
M507-1,

TMU(7)-I (36") X 0.375 C870, Required Intake from river N Y
M660

TMU(8)-I (4") CS 0.237 M507-1 Not Buried Air cooling coils N N

TMU(9)- (1' M507-1 Not Buried Bubbler system N N
TU)I1)5- NtBi ___________ _______ instrument air

TMU(10)-I (1/2") PVC 0.147 M507-1 Not Buried TMU air dryer N N
Plant Service Water *all of these pipelines are from design spec. 15B.1

ASTM Main Service

30"TSW(C)-1 X A155 M508-1 Required 100 86 200 110 Water Inlet N YC 1.1- 1/2 " to ( u p y
C50 min (Supply)

To TSW-V-224.
ASTM From temp

16"TSW(1)-1 X A106 Gr. 0.375 M508-1 Required 100 86 200 110 pump N Y
B connection from

I I spray pond B.
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Main Service
TSW(2)-I Not Buried 80 111 125 125 Water Outlet N N

(Return)
to Condensate

TSW(3)-l Not Buried 100 86 125 110 Pump Motor N NCoolers TSW-
HX-4A, 4B & 4C
to RFW Turbine
Oil Coolers TO-

TSW(4)-I Not Buried 100 86 125 110 HX-2A, 2B, 2C & N N
2D
TSW(4)-1 to
Plate Heat

TSW(5)-I Not Buried, 100 86 125 110 Exchangers N N
CJW-HX-1A&
1B
to Main Turbine

TSW(6)-I Not Buried 100 86 125 110 L.O. Coolers N N
TO-HX-1A & 1B
to Generator
Hydrogen

TSW(8)-I Not Buried 100 86 125 110 Coolers TSW- N N
HX-7A, 7B, 7C &
7D
to Exciter

TSW(9)-i Not Buried 100 86 125 110 Coolers TSW-
HX-2A, 2B, 2C & N N
2D

to Seal Oil
TSW(10)-I Not Buried 100 86 125 110 Coolers TSW- N N

HX-8 & 9
to Isophase Bus
Duct Heat

TSW(11)-1 Not Buried 100 86 125 110 Exchangers N N
TSW-HX-1A &
1B
to Stator Cooling
Units Water

TSW(1 2)-i Not Buried 100 86 125 110 Heat N NExchangers
TSW-HX-3A &
36

to Service Air
TSW(1 3)-i Not Buried 100 86 200 110 Compressor SA- N N

I I_ I C-1 and Dryer
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SA-DY-l Skids
to Condensate
Booster Pump

TSW(1 4)-l Not Buried 100, 86 125 110 L.O. Coolers N N
TSW-HX-6A
through 6F
to Mechanical
Vacuum Pump

TSW(1 5)-l Not Buried 100 86 125 110 Seal Water N N

Coolers TSW-
HX-1OA & 1OB
to Service

TSW(1 6)-i Not Buried 100 86 125 110 Building Chiller N N
Condenser
SCH-CU-51
to Reactor
Building Closed
Cooling Water

TSW(1 7)-i Not Buried 100 86 200 110 Heat N N
Exchangers
RCC-HX-1A, 1B
&lC
to Critical

TSW(1 9)-l Not Buried 100 86 200 . 110 Switchgear Air N N
Handling
Condensate
Pump Motor

TSW(0)-1Coolers TSW-
TSW(20)-I Not Buried. 80 111 125 125 Hooler 4B N 4HX-4A, 4B & 4C

to Outlet Header
TSW(2)-1
RFP Lube Oil
Coolers TSW-

TSW(21 )-1 Not Buried 80 111 125 125 HX-2A, 2B, 2C & N N
2D Outlet
Header TSW(2)-
1

Plate Heat
Exchangers

TSW(22)-1 Not Buried 80 ill 125 125 CJW-HX-1A& N N
1 B to Outlet
Header TSW(2)-
1 1

TSW(23)-1 Not Buried 80 111 125 125 Main Turbine Oil N
_Attachment 8F2, Coolers TO-HX-SNtN
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1A& lB to
Outlet Header
TSW(2)-I .
Generator
Hydrogen
Coolers TSW-

TSW(25)-1 Not Buried 80 111 125 125 HX-7A, 7B, 7C & N N
7D to Outlet
Header TSW(2)-

Exciter Coolers
TSW-HX-2A,

TSW(26)-1 Not Buried 80 111 125 125 2B, 2C & 2D to N N
Outlet Header
TSW(2)-I
Seal Oil Coolers

TSW(27)-1 Not Buried 80 111 125 125 ToW-HX-8 & 9 N N
to Outlet Header
TSW(2)-I
lsophase Bus
Duct Heat
Exchangers

TSW(28)-1 Not Buried 80 111 125 125 TSW-HX-1A& N N
1B to Outlet
Header TSW(2)-
1

Stator Cooling
Water Heater
Exchangers

TSW(29)-1 Not Buried 80 111 125 125 TSW-HX-3A & N N
3B to Outlet
Header TSW(2)-
1
Condensate
Booster Pumps
Lube Oil Coolers

TSW(30)-I Not Buried 80 111 125 125 TSW-HX-6A N N
through 6F to
Outlet Header
TSW(2)-I
Mechanical
Vacuum Pump

TSW(31)-1 Not Buried 80 111 125 125 Seal Water N N
Coolers TSW-
HX-1OA & 108 .
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to Outlet Header
TSW(2)-I
Service Building
Chiller

TSW(32)-1 Not Buried 80 111 125 125 Condenser N N
SCH-CU-51 to
Outlet Header
TSW(2)-1
Reactor Building
Closed Cooling
Water Heat

TSW(33)-l Not Buried 80 111 200 125 Exchangers N N
RCC-HX-IA, lB
& 1C to Outlet
Header TSW(2)-
1
Radwaste
Chiller and
Service Air

TSW(34)-1 Not Buried 80 111 200 125 Compressor & N N
Dryer Skids to
Outlet Header
TSW(2)-I

Critical
Switchgear Air
Handling Units
WMA-AH-53A &
53B
Communication

TSW(35)-1 Not Buried 80 111 200 125 Equipment N N
Room A.C. Unit
WRA-AC-51,
Instrument Shop
A.C. Unit WRA-
AC-52 to Outlet
Header TSW(2)-

to TSW Pump
Lube Water

TSW(36)-1 Not Buried 100 86 200 125 Filters to TSW N N
Pumps and
Motor Bearing
Coolers

TSW(37)-1 Not Buried 100 86 200 125 to Circulating N NSI_ I_ I_ I_ I Water System
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Fill Line
to Sample N N

TSW(38)-1 Not Buried 100 86 125 125 Cooler

Sample Cooler
TSW(39)-1 Not Buried 80 111 125 125 to Outlet Header N N

TSW(2)-I
Service Water

TSW(40)-1 Not Buried 100 86 200 110 Pump to CW N N
Lube Water
Filters
CW Lube Water
Filters to CW

TSW(41 )-1 Not Buried 55 86 200 110 Pumps and N N
Motor Bearing
Coolers
Discharge from
TSW Lube
Water Filters.

Not Buried 55 85 125 110 From beyond N N
TSW(56)-1CU NtCase Drain and

Backwash

Valves to Open
Discharge
Startup Lube
Water for
Service Water

TSW(42)-1 Not Buried 100 86 200 110 Pumps TSW-P- N N
1A & 1B from
Fire Protection
System
Injection Water
from Service
Water Pumps
TSW-P-1A & 1B

TSW(43)-1 Not Buried 100 86 200 110 Discharge to N N
Eductors at Circ.
Water Pump
CW-P-1A, 1B &
1C Discharge
Chambers
to Seal Steam
Evaporator

TSW(44)-1 Not Buried 100 86 200 110 Blowdown N N
Coolers SS-HX-
1A& 1B
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Seal Steam
Evaporators
Blowdown

TSW(45)-1 Not Buried 80 110 200 110 Coolers SS-HX- N N
1A & 1B to
Outlet Header
TSW(2)-I
to
Decontamination
Solution

TSW(46)-1 Not Buried 100 86 200 110 Concentration N N
Evaporator
Blowdown
Coolers AS-HX-
1A&lB
from
Decontamination
Solution
Concentration

TSW(47)-1 Not Buried 80 111 200 125 Evaporator N N
Blowdown
Coolers AS-HX-
1A & 1B to
Outlet Header
TSW(2)-1
to Off Gas
Refrigeration

TSW(48)-1 Not Buried 100 86 200 110 ChillernsrN
Condensers N N
WRE-CO-7A &
7B
Off Gas
Refrigeration
Chiller

TSW(49)-1 Not Buried 80 110 200 125 Condensers N
WRE-CU-7A & N N
7B to Outlet
Header TSW(2)-

Service Water
Pump TSW-P-

TSW(61)-1 Not Buried 100 86 200 110 1A&1B N N
Discharge to CL-
V-17

TSW(63)-1 Not Buried 1 100 1 86 1200 110 TSW•I 7)-1 to N N
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Weld Cap

TSW(64)-1 Not Buried 80 86 200 125 TSW(18)-1 to N N
Weld Cap
to Main

3"TSW(65)-1 x ASTM 0.216 M5081 Required 100 86 200 125 Guardhouse Air N y
A106 Gr. Conditioning

B Equipment
from Main

3'TSW(66)-1 x ASTM 0.216 M508-1 Required 100 86 200 125 Guardhouse Air N Y
A106 Gr. Conditioning

B Equipment
Air Vent on

TSW(67)-1 Not Buried 100 86 200 110 TSW-P-c A N N
Discharge to

I _Sump
Air Vent on

TSW(68)-1 Not Buried 100 86 200 110 TSWcPhgB N NDischarge to
Sump
Crossover from
Standby Service
Water Spray

12"TSW(70)-1 X 0.375 M508-1 Required 41 86 60 110 Pond "B" to N Y
ASTM Main Service

A106 Gr. Water Inlet
B TSW(1 )-1

TSW(9)-I to
TSW(71 )-1 Not Buried 100 86 200 110 Hydrogen Dryer N N

Cooler H2-HX-1
Hydrogen Dryer

TSW(72)-1 Not Buried 80 111 200 125 Cooler H2-HX-1 N N
to TSW(26)-I

TSW(73)-1 Not Buried 100 86 200 110 TSW Supply N N
I _Drain

TSW(74)-1 Not Buried 80 111 125 125 TSW Retur N N
_______ ______ ________ _________ ______ ______ ___ Drain

Fire Protection
Supply lines.

12'FP(1)-1 C.I. X Y Cast Iron M515-1 & Required 125 85 175 100 from FP-P-2A&B N Y
M932-1 to 12"FP(4)-1

C.I.

Supplied from

12"FP(4)-1 C.I. X Y Cast Iron M515-1 & Required 125 85 175 100 N y
M932-1 FP-P-110, and

I I_ _ I supplies plant
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and buildings.
6"FP()-1 .,, Cabon M32-1Hydrant lines. N Y

_________ SteeCarbon M515-1 & Required 125 85 175 100 (many of these) N Y6P5)1XYSteel Mg32-1(mnofte)

4'FP(6)-1 Carbon M515-1 & Required 125 85 175 100 From 12"FP(6)-1 N Y
Steel M932-1 C.I. to FP-V-328.

Supply line to

4"FP(4)-1 X Carbon M515-1 & Required 125 85 175 100 building 5 & 6. N Y
Steel M932-1 From 12"FP(4)-1

C.I.

8"FP(5)-1 Carbon M515-1 & Required 125 85 175 100 Suiline to N
_"__5_-___ Steel M932-1 Building #8. 1

Supply line to

6FP(71)-1 Carbon M515-1 & Required 125 85 175 100 Buildings #13, N Y
Steel M932-1 #47,#64,#65,&

#11.

nM515-1 & From 12"FP(4)-1
8"FP(17)-1 0.1. X M932-1 Required 125 85 175 100 C.I. to FP-V-139 N Y

and FP-V-401.
To TG/RW/DGM515-1 &standpipes and

M515-1 Required 125 85 175 100 sprinkler N y12"FP(11 )-1 ClI. X Y Cast Iron M932-1

systems.
To TG/RW/DG

12'FP(11)-1 Carbon M515-1 & Required 125 85 175 100 standpipes and N Y
Steel M932-1 sprinkler

systems.
M515-1 & To transformer

12"FP(12)-1 C.I. X Y Cast Iron M932-1 Required 125 85 175 100 N Y
ITo I Sprinklers.

12"FP(12)-1 Carbon M515-1 & Required 125 85 175 100 To transformer N Y
Steel M932-1 I sprinklers.

M515-1 & 1 To TG/GSB
12"FP(10)-1 C.1. X Y Cast Iron M932-1 Required 125 85 175 100 standpipes and N Y

sprikler systems.
Carbon M515-1 &To TG/GSB

12"FP(10)-1 XCarbo M532-1 Required 125 85 175 100 standpipes and N Y
Steel M932-1 sprikler systems.

Ductile M515-1 From FP-P-1 10
10"FP(4)-1 D.I. X Y Iron M932-1 Required 125 85 175 100 to 12"FP(4)-1 N Y

I I C .I.
Carbon M515-1 &To TG/GSB

12"FP(9)-1 X Y Steel M932-1 Required 125 85 175 100 standpipes and N Y
sprikler systems.

To TG/GSB
12"FP(9)-1 C.I. X Y Cast Iron M515-1 & Required 125 85 175 100 standpipes and N Y

I I M932-1 I IIsprikler systems.
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To wet system
4"FP(50)-1 C.I. X Y Cast Iron M515-1 & Required 125 85 175 lb #14, Buiding N Y

M932-1 e#62 (Main Guard
House).
To GSB

12"FP(8)-1 X Y Carbon M515-1 & Required 125 175 100 standpipes and N Y
Steel M932-1 sprinkler

systems.
To GSB

12"FP(8)-1 0.1. X Y CastIron M515-1 & Required 125 85 175 100 standpipes and N Y
M932-1 sprinkler

systems.
To TG/RW/DG

12"FP(43)-1 C.I. X Y Cast Iron M515-1 & Required 125 85 175 100 standpipes and N Y
M932-1 sprinkler

I _systems.

To TG/RW/DG
12"FP(43)-1 . Carbon M515-1 & Required 125 85 175 100 standpipes and N Y

Steel M932-1 sprinkler
systems.
Supply line to

8'FP(4)-1 0.1. X Y Cast Iron M515-1 & Required 125 85 175 100 Building #88, N Y
M932-1 and HT-1N and

HT-1 M.
Supply line to

8"FP(4)-1 Carbon M515-1 & Required 125 85 175 100 Building #88, N Y
Steel M932-1 and HT-1N and

HT-1 M.

M515-1 & To wet system
4"FP(33)-1 C.I. X Y Cast Iron M932-1 Required 125 85 175 .100 #13 for Building N Y

#30.

To RW

12"FP(6)-1 C.I. X Y Cast Iron M515-1 & Required 125 85 175 100 standpipes and N Y
M932-1 sprinkler

systems.
To RW

12'FP(13)-1 ClI. X Y Cast Iron M515-1 & Requir .ed 125 85 175 100 standpipes and N YM932-1 sprinkler
systems.

12" FP(13)-1 X y Carbon M515-1 & Required 125 85 175 100 Supplies DG N Y
Steel M932-1 Building #7.

8"FP(13)-1 X Y Carbon M515-1 & Required 125 85 175 100 Supplies DG N Y
Steel M932-1 Building #7.

12"FP(7)-1 Cl. X Y Cast Iron M515-1 & Required 125 85 175 100 To TGIRW/DG N Y
Attach M932-1 Suscepibt A sstandpipes and
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sprinkler
systems.
Supply line to

6"FP(71)-1 D.I. X Y Ductile M515-1 & Required 125 85 175 100 Buildings #105, N Y
Iron M932-1 #106, and HT-

2W.
To wet system

M515-1 & #15 andN

4"FP(51)-1 C.I. X Y Cast Iron M515-1 & Required 125 85 175 100 Build N YM932-1 Buildings #1 and

1 _#63

8"FP(26)-1 Carbon M515-1 & Required 125 85 175 100 Supplydto N 1
Steel M932-1 Building #17.

Carbon Supply line to

8"FP(25)-1 X YC Steel M573-2 Required 125 85 175 100 warehouse N Y
Steel.Building #80. __

Carbon Supply line to

8"FP(24)-1 X Y Steel M573-2 Required 125 85 175 100 warehouse N Y
Steel Building #79. 1

Carbon Supply line to

8"FP(23)-1 X Y Steel M573-2 Required 125 85 175 100 warehouse N Y
SteelBuilding #78.

Carbon Supply line to

8"FP(22)-1 X y Steel M573-2 Required 125 85 175 100 warehouse N Y
Building #77.

CSupply line to

8"FP(21)-1 X Y Carbon M573-2 Required 125 85 175 100 warehouse N YSteel Building #76. I

10"FP(17)-1 C.I. X Y Cast Iron M573-2 Required 125 85 175 100 From 12aFP(4)-s N Y
_____________ __ _______I to many things. _____

Carbon Supply to HT-
12"FP(4)-1 X Y Steel M573-2 Required 125 85 175 100 2Q, 2R, 2S, 2T, N y

S 2V.
6'FP(8)-1Carbon

6"FP(18)-l X Y Steel M573-2 Required 125 85 175 100 Supply to HT- N Y

Carbon Supply to HT-
6"FP(?)-I X Y Steel M573-2 Required 125 85 175 100 2U. N Y

Supply to
wellhouse #2 &

8"FP(91)-1 oSteel M573-2 Required .125 85 175 100 a blind flange N Y
M573-2 (G/5),

Building #40.
Carbon M573-2 Required 125 85 175 100 From FP-TK-110 N Y2"FP(210)-1 X Steel to FP-LG-1 10.

12"FP(109)-1 Carbon M573-2 Required 125 85 175 100 Fro PC F-TK- N Y
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110

Ductile From FP-TK-1 10
16"FP(4)-1 D.I. X Y Iron M573-2 Required 125 85 175 100 to FP-P-110 N Y

&112.

359-
01,28,1 &

6"U"FP(Kootenai)- Ductile see Buried Kootenai

1 X Y Iron Piping Required building (#34) N Y
Program FP piping loop.
FP
Drawings

Off Gas
"Hold-up Line"

M535-1&2 allowing for5A333 M535-1&2radiological , ,

6" OG(6)-2/3 X X Y SA.333 & 215- Required 16 130 350 150 decay. From TG
.00,13927 to TG/RW

corridor.
"Hold-up Line"

allowing for

SA 333 M535-1 &2 radiological
14" OG(6)-213 X Y Gr.B & 215- Required 16 130 350 150 decay. From Y Y

00,13927 TG/RW corridor
through Yard to
RW.

Standby Service Water *all of these pipelines are from the M616 document
SW524-1,

ASME SW250-1.3, 309(423 SW A supply

20"SW(1)-2 UG X SA-106 0.375 4.7, 8.16, Required 216 32-106 394 150 SWA supplynN.
Gr. B 17.20, ft) line to plant.

21.24

SW(101)-2 Not Buried 216 32-106 309(423 150 N N
_ _ _f09(

SW( 1)-2 Not Buried 216 32-106 309(423 150 N N
S309(423

SW(1 3)-2 Not Buried 216 32-106 309(423 150 N N
309(423

SW(17)-2 Not Buried 216 32-106 309(423 150 N N

SW(1 9)-2 Not Buried 216 32-•106 309(423 150 N N
ft)

SW(3)-2 Not Buried 216 32-106 309(423 150 N N

SW(36)-2 Not Buried 216 32-106 lity 150 N N
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SW(41 )-2 Not Buried 216 32-1 06 309(423 150 N N

SW(43)-2 Not Buried 216 32-106 309(423 150 N N
1 309(423 1

SW(45)-2 Not Buried 216 32-106 309(43 150 N N
309(423

SW(5)-2 Not Buried 216 32-106 309( 150 N N

Drain line from
18IN SW(21)-2

ASME 309(423 loop A return &
2"SW(56)-2 X X Y SA-106 0.218 M524-1 Required 216 32-106 f) 150 20IN SW(1)-2 N Y

Gr. B loop A supply to
storm sewer

___________ ________________manhole S4.

SW(57)-2 Not Buried 216 32-106 309(423 150 N N

SW(60)-2 Not Buried 216 32-106 309(423 150 N. N
3094 23

SW(7)-2 Not Buried 216 32-106 ft) 150 N N

SW(79)-2 Not Buried 216 32-106 309(423 150 N N

SW(83)-2 Not Buried 216 32-106 309(423 150 N N

SW(87)-2 Not Buried 216 32-106 309(423 150 N N

Gr. B ~~~~ft) lo upyt

SW(88)-2 Not Buried 216 32-1 06 309(423 150 N N

SW(9)-2 Not Buried 216 32-1 06 309(423 150 N N

SW(92)-2 Not Buried 216 32-106 309(423 150 N N
S309(423

SW(60)-2 Not Buried 216 32-106 309(423 150 N N

SW(7 )-2 Not Buried 216 32-106 30942 150 N N

ASME 309(4Syphon Line

M524-1309(423

30'SW(35)-2 X X SAB 06 0.375 Required 216 32-106 pond150 aN &
SW(87)-2NotBGr. B M201676 32-1 ft) pod A &
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SW(48)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(10)-2 Not Buried 216 32-106 309(423 150 N N

SW(1 02)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(1 2)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(14)-2 Not Buried 216 32-106 309(423 150 N N

SW(1 8)-2 Not Buried 216 32-106 309(423 50 N N
ft1

SW(2)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(20)-2 Not Buried 216 32-106 309(423 150 N N
ft

SW(4)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(42)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(44)-2 Not Buried 216 32-106 309(423 150 N N

SW(46)-2 Not Buried 216 32-106 309(423 150 N N
ft1

SW(47)-2 Not Buried 216 32-150 309(423 150 N N

SW(6)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(8)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(81 )-2 Not Buried 216 32-106 309(423 150 N Nft)
SW(85)-2 Not Buried 216 32-106 309(4)23 150 N N

SW(90)-2 Not Buried 216 32-106 309(423 150 N Nft)
SW(94)-2 Not Buried 216 32-106 309(423 150 N N

, ft)
SW(1 6)-2 Not Buried 216 32-106 309(423 150 N N

ft)
ASME 309(423 Supply from

20"SW(2)-2 UG X X SA-106 0.375 M524-2 Required 216 32-106 150 SW-P-1 B to SW N Y

Gr. B f) B loop.
2"SW(49)-2 X X ASME 0.218 SW-1006-1 Required 216 32-106 309(423 150 Supply to PRA- N Y
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SA-106 &2 ft) CC-IB.
Gr. B

SW(121)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(21)-2 Not Buried 216 32-106 309(423 150 N N

SW(23)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(25)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(25)-1 Not Buried 100 32-106 150(423 150 N N

SW(27)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(28)-2 Not Buried 216 32-106 309(423 150 N N~ft)

SW(29)-2 Not Buried 216 32-106 309(423 150 N N

150

SW(31)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(33)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(37)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(39)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(50)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(54)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(58)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(63)-2 Not Buried 216 3 2-106 ft0(42 150 N N

SW(64)2 NotBurie 216 2-106 ft) 15N N

SW(64)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(At)-2 Not Buried 216 32-106 0t423 150 N N
ft)

SW(84)-2 Not Buried 216 32-106 309(423 150 N N

SW(89)-2 Not Buried 1 216 32-106 '309(423 150 1N N
ft)
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SW(93)-2 Not Buried 216 32-106 309(423 150 N Nft)
Keep fill piping.

SW(100)-2 Not Buried 216 32-106 309(423 150 Has been N N
ft) deactivated!

SW-296-ASME 3 63943Rtr iet

18"SW(21)-2 UG X X SA-106 0.375 37.46, 309(423 Return line to

Gr. B 47.53, & Required 216 32-106 ft) Spray Pond B.
54.57

ASME M524-1 &
18"SW(61)-2 X X SA-106 0.375 SW-296- Required 216 32-106 309(423 150 W crossover N Y

Gr. B 54.57 ft) connection.

SW(68)-2 Not Buried 216. 32-106 309(423 150 N Nft)

SW(1 22)-2 Not Buried 216 32-106 309(423 150 N N
..... _ _ft)

SW(22)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(24)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(25)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(26)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(30)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(32)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(34)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(38)-2 Not Buried 216 32-106 309(423 150
ft) N N

SW(40)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(62)-2 Not Buried 216 32-106 309(423 150 N N
ft)

SW(66)-2 Not Buried 216 32-106 309(423 150 N Nft)
SW(67)-2 Not Buried 216 32-150 309(423 150 N N

ft)

SW(82)-2 Not Buried 216 32-106 309(423 50 N Nft)

SW(86)-2 Not Buried 216 32-106 309(423 150 N N
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SW(91 )-2 Not Buried 216 32-106 309(423 150 N N

SW(95)-2 Not Buried 216 32-106 309(423 150 N Nft)

ASME M524-2, Loop B return.
18"SW(22)-2 UG X X SA-106 0.375 SW-295- Required 216 32-106 309(423 150 Goes into Spray N Y

Gr. B 23.32, 8f) Pond A.
__________________ ~~~~~33.38 __________ _______

We don't think
that this line

SW(22)-1 UG Not Buried 216 32-106 309(423 150 even exists. N N
ft) Maybe a M616

type-o?

SW(69)-2 Not Buried 216 32-106 309(423 150 N Nft)

SW(53)-1 Not Buried 100 32-106 150(423 150 N N

Drain line from
181N SW(21)-2

ASME 150(423 loop A return &
2"SW(56)-1 X X SA-106 0.218 M524-1 Required 100 32-106 104 150 20IN SW(1)-2 N Y

Gr. B ft) loop A supply to
storm sewer
manhole S4.

ASME Misc. drain lines.
SW(56)-2 X SA-106 M524-1 Required 216 32-106 309(423 150 Many of them in N Y

Gr. B ft)_the yard.

SW(60)-1 Not Buried 100 32-106 150(423 150 N Nft)

ASME M524-1 & Supply line to

8"SW(70)-1 X X SA-106 0.322 SW-290- Required 100 32-106 150(423 150 plant from N y
Gr. B 1.3 ft) HPCS-P-2 (SW

HPCS).

SW(72)-1 Not Buried 100 32-106 150(423 150 N N
ft)

SW(75)-1 Not Buried 100 32-106 150(423 150 N N
ft)

SW(77)-1 Not Buried 100 32-106 150(423 150 N Nft)

SW(53)-1 Not Buried 100 32-106 150(t423 150 N IN

SW(56)-1 Not Buried 100 32-106 150(423 150 NN
ft) 15042 NPC N

8"SW(71)-1 X X ASME 0.322 M524-1 & Required 100 32-106 150(423 150 HPCS SWY
SA-106 0.322 SW-297- ft) return from
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__Gr. B 8.17 plant.

SW(73)-1 Not Buried 100 32-106 150(423 150 N N
150(423

SW(76)-1 Not Buried 100 32-106 150(423 150 N N
__________ --. Notft)__

SW(78)-1 Not Buried 100 32-106 150(423 150 N N

Hydrogen Water Chemisty (HWC)
317- 

Bulk Oxygen
ASTM 00,6233,1; Supply from

2"HWC(3)-2S X Y A312 0.218 317- Not Used 300 165 HSSF to Plant N Y
TP304L 317- (Spared in

00,6237,1 Place)
317- Bulk Hydrogen

ASTM 00,6238,1; Supply from
2"HWC(1)-2S X Y A312 0.218 317- Required 200 to 300 165 HSSF to P100 N y

TP304L 006242,1; R i Hydrogen317- Control Panel
00,6241,1 1 1 1
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Columbia Generating Station
Storm Drain Pond and Groundwater Monitoring

The Storm Drain Pond (SDP) is non-lined surfaces depression that is an NPDES
discharge point for Columbia Generating Station. The SDP receives water from
the following:

* Yard and roof drains
. Filter backwash from the water treatment facility
* Reverse osmosis reject water from the makeup demineralizer unit
* Service Building drains
* Diesel Building drains
• Air wash drains from the Reactor and Radwaste Buildings
* Flush water from the fire protection system
* Circulating water from Main Condenser Water Boxes during an on-line

tube plugging evolution
* Condensate Storage Tank Pit drains (if discharge criteria is met)
• *Initial plant design had several Turbine Building sumps that

discharged to the SDP. These were rerouted to Radwaste in 1993.

There have been several instances of in which radioactivity has been
inadvertently sent to the storm drain pond. These events are documented in
Contamination events 92-001 and 98-001 (see attached reports). The SDP is
controlled as a radiological material area and a radiological controlled area.

The water entering the SDP is monitored for flow and is sampled by a composite
sampler that is analyzed on a monthly basis. CGS experiences washout of
tritium from gaseous building effluents that is detected in the storm water being
discharged to the SDP. These results have been reported in the AREOR since
1992 as Station 101.

CGS is located on the Hanford Nuclear Reservation. Large areas of
groundwater have been contaminated due to operation of the Department of
Energy (DOE) facilities. The groundwater at CGS is contaminated with tritium
plumes from two separate DOE sources. The DOE has an extensive
groundwater monitoring program (see attached documents). Note - Hanford well
699-13-1C is the same as CGS ODCM Station 52.

Energy Northwest has installed several wells that have been monitored for
radioactivity. The CGS ODCM has three drinking water wells (Stations 31, 32 &
52) that have been monitored on a quarterly basis. These wells are all deep
wells that draw water from a non-contaminated confined aquifer. Monitoring
wells (MW-1, 2, 3, 4 & 5) were installed in 1995 for a landfill study. Monitoring
wells (MW-6, 7, 8 & 9) were installed in 1997 for an NPDES study. Monitoring
wells (MW-10, 11, 12, 13 & 14) were installed in 2008 as part of the NEI
Groundwater Protection Initiative. (See attached documents.)



The groundwater in the vicinity of the SDP is influenced by the Hanford
contamination plumes and CGS discharges to the SDP. The tritium levels
measured in monitoring wells MW-7, 8 & 9 are lower than other nearby wells.
This may be attributed to the large quantity of water discharged to the SDP.
CGS discharges approximately 15 million gallons a year to the SDP. This has
the effect of either diluting the contamination from the Hanford plumes or
diverting the plumes around the SDP.

Attachments

1. Decommissioning Record Keeping Log - 50.75(g) file

2. Contamination Event Report 92-001

3. Contamination Event Report 98-001

4. Hanford Contamination Plumes

5. Hanford nearby well locations

6. Hanford tritium data from wells

7. CGS well locations

8. CGS tritium data from wells
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ENERGY NORTHWEST
COLUMBIA GENERATING STATION

SITE-WIDE PROCEDURES

*SWP-CHE-01*
SWP-CHE-01 Effective Date: 03/17/09

DIC #
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1308.1 PCN # (If applicable) N/A

Larry D. Morrison 2322

First

Sponsor: Mot
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P. Hedges

Ext. #

8277
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All review and approval signatures are documented on the Procedure Revision Form

Synopsis

2.2 Added Site Conceptual model information
3.1.1 Added a requirement to reevaluate assessment of SSCs if activity is found in a clean system
3.2.3 Included new wells and information about tritium washout
3.2.8 Added section for maintenance of wells
3.2.9 Added step for decommissioning wells
3.2.5 Added requirement to compare analytical results against the ODCM requirements
3.3.6 Added step to evaluate dose impact of a spill in Annual RETS Report
3.5.2 Added new step to coordinate NEI review
3.5.3 Included criteria that may trigger a review of site hydrology
3.5.4 Added new step to evaluate the need to update the FSAR
6.11 Added new reference for Site Hydrogeologic Model
6.12 Added new reference for report on new wells
7.1 Included new wells and modified information in Attachment 7.1
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1.0 PURPOSE

This procedure implements the requirements of the Groundwater Protection Program as
required by Nuclear Energy Institute (NEI) 07-07 and American Nuclear Insurance (ANI)
Guideline 07-01.

2.0 DISCUSSION

2.1 Background

There have been a number of industry events that have resulted in contamination of
groundwater by tritium. In at least one incident the tritium migrated off-site and was detected
in a residential drinking water well. While the amount of activity released in these events has
been minor and has not resulted in any adverse effects on the health and safety of the public
or plant employees, it has created a negative public awareness issue that must be addressed.

The Groundwater Protection Program is a multi-faceted program which includes site
characterization, assessment of potential sources, groundwater monitoring, remediation of
contaminated areas, recordkeeping, and communication with regulators.

Columbia Generating Station (CGS) is unique in the commercial nuclear power industry in that
it is located on the United States Department of Energy (USDOE) Hanford Site. The
unconfined aquifer (groundwater) at CGS contains tritium plumes from two different USDOE
sources. One of the USDOE sources, the 618-11 burial site, is adjacent to the west side (up
gradient) of CGS property.

This Program is intended to ensure that CGS does not contribute to the existing groundwater
contamination issue on the USDOE Hanford Site.

2.2 Site Characterization - Geohydrology

The groundwater (unconfined aquifer) at CGS is located at a depth of approximately
60-65 feet below ground level and continues to approximately 250 feet below ground level.
The flow of groundwater in the unconfined aquifer is from west to east, emptying into the
Columbia River. The CGS buildings are all located above the water table and do not impede
the groundwater flow.

Final Safety Analysis Report (FSAR) Section 2.4.13.1 provides a detailed description of
groundwater on the CGS site. This information is designated as historical, but is consistent
with current information. Additional information for the entire USDOE Hanford Site is available
at: http://www.hanford.gov/cp/qpp/librarv/qwrepO7/htmI/qw07 nav.htm.
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Because CGS is located on the USDOE Hanford Site, there are no private residences or
irrigation facilities located down gradient of the plant that have the potential to use the
groundwater from the unconfined aquifer. There are no drinking water wells, between CGS
and the Columbia River, that draw from the unconfined aquifer. The CGS drinking water well
(backup only) has a depth 695 feet and is sealed from the unconfined aquifer and draws from
confined water in the basalt. The two drinking water wells at WNP-1 are 372 and 465 feet
deep and also draw from the confined aquifer.

In 2008, HydroGeophysics, Inc. (HGI) completed a Site Hydrogeologic Conceptual Model for
CGS. This model satisfies the requirements of NEI 07-07 and EPRI Report 1015118. Based
on the recommendations of this model, five additional groundwater monitoring wells were
installed in 2008.

3.0 PROCEDURE

3.1 Assessment of Potential Sources of Leaks or Spills from CGS

3.1.1 CGS systems, structures and components (SSCs) have been evaluated in
accordance with the methodology in EPRI Report 1015118, Guideline for
Implementing a Groundwater Protection Program at Nuclear Power Plants. The
results of this evaluation have been incorporated into SWP-ENG-04. This
information will be used to assist in determination for the priority for inspection of
piping and components. Additionally, the assessment of SSCs should be
reevaluated if activity is found in a clean system.

3.1.2 Work processes at CGS are evaluated in accordance with PPM 1.3.76, Integrated
Risk Management. PPM 1.3.76 requires that all work orders be reviewed for risk.
Work orders, with an activity that if performed incorrectly, could cause a release or
discharge of radioactive material to the environment (e.g., soil, atmosphere, surface
water, storm drains) are designated as a high risk evolution. A High Risk Plan is
developed and implemented to minimize the potential risk to the environment.

3.2 Groundwater Monitoring

3.2.1 The USDOE Hanford Site has several-hundred ground water monitoring wells, with
several of these located on or near CGS property. An annual report of the results is
published each year. This information can be found at the following website:
http://hanford-site. pnl.qov/envreport/

3.2.2 The CGS Radiological Environmental Monitoring Program (REMP) has no
requirements to monitor the unconfined aquifer. The REMP monitors the drinking
water wells at CGS and WNP-1 on a quarterly basis.
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3.2.3 CGS installed a number of groundwater monitoring wells for the unconfined aquifer
in the 1990's to allow monitoring of the construction landfill and National Pollutant
Discharge Elimination System (NPDES) Outfalls 002 and 003. These wells were
only monitored for limited periods of time, but are still available. NPDES Outfall 002
is to an unlined Storm Dain Pond. The discharge to this outfall will routinely show
positive results for tritium due to washout of tritium from building gaseous effluent
releases. Additional wells have been installed to implement the requirements of the
NEI Groundwater Protection Program. These wells are listed in Attachment 7.1.

3.2.4 If a new well(s) is desired, consult with a hydrologist to ensure:

* Proper location, size and depth
" Location of screens
• Wells are constructed in accordance with WAC 173-160

3.2.5 On an annual basis, provide the following information for inclusion into the (REMP):

" Wells or other locations (soil and/or vegetation from contaminated areas) to be
sampled

" Frequency for sampling of each well or location
" Parameters for analysis (to be analyzed and compared to the requirements of

the ODCM).

3.2.6 The results will be reviewed to determine if additional samples or analysis of
additional parameters is required. Abnormal results will be documented in
accordance with SWP-CAP-01.

3.2.7 The ground water sampling and analysis results will be included in the annual
REMP report.

3.2.8 Groundwater wells should be monitored for problems to determine if maintenance is
required. Some parameters of interest are as follows:

* Periodically measure the depth to the groundwater level to ensure that a
representative sample is collected.

• Periodically measure the depth of the well to monitor for sediment buildup.
0 Inspect the well casing, lid, concrete pad, and guard pipes for structural

integrity.
* Excessive turbidity during sample collection may be an indication of problems.

3.2.9 If it is determined that a well is no longer required and will be decommissioned, then
refer to the requirements in WAC 173-160.
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3.3 Response to a Radioactive Spill or Leak to the Environment

3.3.1 Indication of a potentially radioactive leak or spill to the environment requires entry
into ABN-RAD-SPILL, which will direct the initial plant response.

3.3.2 Radiation Protection will assess the personnel dose impact and radiological control
requirements.

3.3.3 Spills and leaks are to be documented in accordance with SWP-CAP-01.
Information to be collected concerning a spill or leak:

" Date/time (estimated start date if unknown)
" Location
* Volume of liquid leaked or spilled
* Nuclide identification, concentration or total quantity of activity leaked or spilled
* Immediate remediation activities, if applicable
" Potential for activity to reach groundwater

3.3.4 Remediation of each spill or leak must be evaluated on an individual basis to
determine the appropriate method. Remediation recommendations should involve
input from Radiation Protection, Chemistry and Environmental Services and
consider the following:

* Potential for the activity to migrate
* Accessibility of the activity for removal
• Disposal costs
* Refer to Radiation Protection white paper "Low-Level Radioactive Material

Control Program" (DIC 2604.1)
* Documentation of the remediation recommendations and activities should be

contained in the corrective action for the spill

3.3.5 Refer to PPM 1.11.18 for requirements to document a spill or leak in accordance
with 10 CFR 50.75(g).

3.3.6 Evaluate inclusion of the dose impact of the spill in the Annual Radiological Effluent

Release Report.

3.4 Communication

3.4.1 Refer to PPM 1.10.1 for voluntary reporting requirements of a spill or leak required
by NEI 07-07.

3.4.2 Energy Facility Site Evaluation Council (EFSEC) and the Washington Department of
Health are the CGS state regulators having primary responsibility for oversight
concerning a spill or leak of contaminated material. Personnel at these agencies
should receive routine communications and updates concerning the Groundwater
Protection Program.
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3.5 Program Oversight

3.5.1 Periodically, at least every 5 years, a self assessment of the Groundwater
Protection Program should be performed in accordance with SWP-ASU-02 against
all of the requirements of NEI 07-07. The self assessment should also include an
independent, knowledgeable individual.

3.5.2 Contact NEI to coordinate the NEI program review in accordance with NEI 07-07.

3.5.3 Periodically, at least every 5 years, review the site hydrology to verify that it is still
valid. The following issues should be considered in determining the need to review
the site hydrology:

* Substantial on-site construction
" Substantial disturbance of on-site property
* Substantial changes in the use of on-site or nearby off-site water
* Substantial changes in on-site or nearby off-site pumping rates of groundwater

3.5.4 Following completion of any site hydrology study, evaluate the need to update the
hydrology information contained in the FSAR.

4.0 DOCUMENTATION

4.1 Analytical results will be documented as part of the REMP

4.2 Spills and leaks will be documented per SWP-CAP-01

4.3 Abnormal analytical results will be documented per SWP-CAP-01

5.0 DEFINITIONS

5.1 Aquifer - A geologic layer that allows water to pass through easily, with all its pores saturated
with water.

5.2 Confined Aquifer - Lower layer of groundwater separated by an impermeable layer.

5.3 Groundwater - Any subsurface water, whether in the unsaturated (Vadose) zone or the
saturated zone of the earth.

5.4 Licensed Material (10 CFR 20.1003) - Source material, special nuclear material, or byproduct
material received, possessed, used, transferred, or disposed of under a general or specific
license issued by the Commission.

5.5 Unconfined Aquifer - Upper most layer of groundwater.



Number: SWP-CHE-01 Use Category: CONTINUOUS Revision: 1

Title: GROUNDWATER PROTECTION PROGRAM Page: 8 of 9

5.6 Vadose Zone - The soil or rock between the ground surface and the water table. It usually
contains some water, but also contains air.

5.7 Water Table - The top of the saturated zone.
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7.0 ATTACHMENTS

7.1 Columbia Generating Station Groundwater Monitoring Wells
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COLUMBIA GENERATING STATION GROUNDWATER MONITORING WELLS

Well No. GPS Comments

Coordinates

MW-1 N46.46897 W1 19.33718 Installed 1995 for Landfill monitoring

MW-2 N46.46807 W119.33723 Installed 1995 for Landfill monitoring

MW-3 N46.46735 W1 19.33598 Installed 1995 for Landfill monitoring

MW-4 N46.46665 W119.33580 Installed 1995 for Landfill monitoring

MW-5 N46.46738 W1 19.34082 Installed 1995 for Landfill monitoring

MW-6 N46.46749 Wi 19.33118 Installed 1997 for NPDES monitoring

MW-7 N46.47387 W1 19.32893 Installed 1997 for NPDES monitoring

MW-8 N46.47345 W1 19.32957 Installed 1997 for NPDES monitoring

MW-9 N46.47379 Wi 19.33105 Installed 1997 for NPDES monitoring

MW-10 N46.47206 W1 19.33575 Installed 2008 for Groundwater Protection Program

MW-1 1 N46.47202 W1 19.33241 Installed 2008 for Groundwater Protection Program

MW-12 N46.47156 W119.33194 Installed 2008 for Groundwater Protection Program

MW-1 3 N46.46456 W1 19.33112 Installed 2008 for Groundwater Protection Program

MW-14 N46.46535 W1 19.32637 Installed 2008 for Groundwater Protection Program

END

Attachment 7.1, Columbia Generating Station Groundwater Monitoring Wells


