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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-radicactive fioor 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 Il
value for Cs-137 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 instailed to
resolve this jssue.

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

Page 1 of 3



DIC 2601.1

Contamination Event Report
No. 92-001

dispositioned to the T‘ER 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.

Radiological 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-101 Sampling Requirement of
Licensee Event Report No. 92-04-01, May 21, 1993.

5. I0OM J.E. McDonald to A.l. Davis, “Results for ST101 through March 4, 1992, dated
April 24, 19892.

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 Radicactive Material in the Washington Nuclear
Plant 2 Storm Drain P_ond. 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 20®, 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

arca.

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 4007'. 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, L.
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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 (uCi’s) of activity in the SDP, the mass concentrations
listed in Attachment B were converted into volume concentrations having units of
uCi/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 stréeam 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 ft? (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 ft>. The pond was segmented into six "pie slice” sectors each with a surface area of
1000 ft>. Each of these sectors are characterized by the activity concentrations in borings

D through L

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 II) 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

’3 Quantity Located in the First Three Feet (uCi)
Radionuclide | Totalin | Totalin { % in
SDP 13 "3

Cs-137 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 L.
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 L. :
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Table 2 - Total Activity in the SDP vs the
Quantity Located in Sectors A, C and I (xCi)
Radionuclide | Totalin | Total in %' in
SDP Sectors Sectors
AC&T | AC&I
Cs-137 66 47 71
Cs-134 180 43 24
Co-60 580 370 64
Zn-65 20 17 85
Mn-54 26 72 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 percentagé 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 Radiological 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 the 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
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two high energy gamma photons for each decay while the remainder of the radionuclides
”’3 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 (uCi/ml)
Radionuclide - Head of the Pond | Pond
Cs-137 7.9 E-08 2.6 E-08
Cs-134 6.3 E-08 24 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 6.3 E-09 6.9 E-09
Nb-95 1.4 E-08 1.5 E-08
 Ce-141 12 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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j : Table 4 - Averaged Concentrations in the Head and Pond (uCi/ml)
Radionuclide - Head Pond

Cs-137 2.3 E-08 9.3 E-09

Cs-134 5.4 E-08 4.1 E-08

Co-60 20E07 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, L) 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
1o 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.

* 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 kev photopeak by the substantially larger 609 kev peak of
bismuth 214, a progeny of radium-226 was significant. In most cases, the 795 kev peak
was positively identified with less than 18% uncertainty but the 604 kev 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 kev energy region, cesium-134 was re-evaluated to be present when the 795 kev 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 Te-99’ 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-9S. 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-83
21-Apr-93
21-Apr-93
21-Apr-93

DEPTH
ST101A
DEPTH
o-1
12
23
3-5
5'-7
79
9'-10.5’
1113
13'-14.4
0.5
510

ST1018B
DEPTH
0-2
23
3-5
5.7
79
911
1112
-5
5-10°
1012

ST101C
DEPTH
0-2
23
35
5.7
79
911"
1112

CS-137

Cs-137
3.00E+02
4.05E+02
1.23E+02
9.83e+01
9.59E+00

9.80E+01

"1.67E+01

CS-137

9.18E+00

Cs-137
3.72E+01
3,26E+02

1.73E+01

CS-134

CS-134

1.26E+02
1.42E+02
6.00E + 01
4.91E+01
2.85E+01
3.20E+01
4.16E+M
3.33E+01
4,80E+ 01
4.59E+01
3.51E+01

CS-134

427+
3.70E+-01
3.30E+01
4.12E+01

4.07E+01
2.95E+01
3.38E+01
2.95E+01
2.15E+01

CS-134

3.36E+01
1.28E+02
3.1E+01
2.27E+01
3.17E+01
3.98E+01
419E+01

CO-60

CO-60
1.26E+403
3.05E+03
7.67E+02
511E+02
1.04E+02

1.20E+03
1.55E+02

CO-60
5.30E +01
5.70E+01
2.16E+01

9.94E+01
5.99E+01

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

5.66E+02
1.11E+01

ZN-65
ZN-65
6.84E+01
1.92E+02

7.03£+01
4.07E+01

6.08E+01

IN-65°

ZN-85

2.46E+02

MN-54
MN-54

4.14E+01
3.78E+01

9.19E+00
2.65E+01
1.39E+01

MN-54
1.63E+01
1.48E+0

8.69E+00

MN-54
8.33E+00
4.33E+01

1.17E+01
1.30E+01

1.59E +01

ZR-95

ZR-95

5.78E+00
1.50E+01

1.39€+-01
1.14E+01

ZR-95

1.40E+01

1.04E+01

8.03E+00
9.95E+00

ZR-95

1.53E+01

NB-95

NB-85

1.26E+01
3.26E+01

3.04E+01
2.49E+01

NB-85
3.05E+01

2.26E+01

1.756+01
217E+01

NB-95

3.33E+01

CE-141

CE-141

1.96E+01

CE-141

1.21E+01

CE-141

1.76E+01

K-40

K40
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
1.47E+04
1.34E+04

K-40
1.58E+04
1.69E+04
1.24E+04
1.29E+C4
1.28E+04
1.64E+04
1.21E+04
1.32E+04
1.26E+04
1.34E+04

K-40
1.21E+04
1.58E+04
1.45E+04
1.02E+04
1.48E+04
1.38E+04
1.84E+04

RA-226

RA-226
1.12E+03
2.06E+03
1.33E+03
9,97€+02
7.40E+02
8.56E+02
8.80E+02
8.91£+02
1.03E+03
9.83E+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

RA-226
7.63E+02
1.63E+03
8.60E+02
6.08E+02
9.21E+02
9.10E+02
1.32E+03

TH-228

TH-228
5.08E+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

TH-228
4.45E+02
7.15E+02
5.21E402
3.82E+02
6.44E 402
4.52E+02
7.57E+02
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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
21-Apr-93
21-Apr-93
21-Apr-93

DATE
19-Apr-93
19-Apr-93
18-Apr-83
19-Apr-93
19-Apr-93
19-Apr-93
18-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-83

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
0-5'
510
10125,

ST101D
DEPTH
0-2
2.3

35
57
79
911’
1013
5-10'

ST101E
DEPTH
02
23
3-5
5'-6.%

710 .

1113
0-5
5-10'

ST101F
DEPTH
0.2
23
3.5

5.7
7'-8
11-11.8

0.5 -
5-10

Cs-137
3.82E+01
1.70E+01

Cs-137

CS-137
1.30E+01

CS-137
1.48E+01

CS-134

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

Cs-134

4.29E+01
2.96E+01

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

Cs-134

2.81E+01
2.63E+01
2.69E+01

3.03E+01
1.30E+02

211E+O01

CS-134

281E+01
2.68E+01

4.62E+01
2.63E+01
2.21E+M1

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

CO-60
7.70E+01
4.42E+01

CO-60
1.95E+02
3.25e+-01
1.99E+01
8.37E+01
4.73E+-01

1.79E+-01

CO-60
1.06E+02
6.23E+01
2.85E+01

2.84E+01
2.19E+01

ZN-65

ZN-65

ZN-65 -
3.13E+01

ZN-65

MN-54

MN-54

3.70E-01

6.23E+00

MN.54
1.85E+01

1.02E+01

MN-54
6.93E+00

7.53E+00

ZR-85
8.44E+00

2.61E+01

ZR-95
5.00E+00

8.86E+00
1.95E+01
6.97E+00

ZR-95
1.13E+01
8.12E+00
5.00E+00

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

ZR-95
4.54E+01
1.38E+01
5.36E+00
7.25E+00

NB-95
1.84E +01

5.68E+01

NB-95
1.08E+01

2.15E+0t
4.25E+01
1.52E+01

NB-85
2.47E+01
1.77E+01
1.08E+01

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

NB-95
9.88E+00

3.00E+01

1.17E+01
1.58E+01

CE-141

CE-141

CE-141

CE-141

K-40
1.04E+04
1.16E+04
1.87E+04

K-40
1.18E+04
1.56E+04
1.33E+04
1.69E+04
1.29E+04
1.56E+04
1.25E+4+04
1.16E+04

K-40
1.50E+04

- 1.34E+04

1.14E+404
1.60E+04
1.32E+04
1.89E+04
1.13E+04
1.07E+04

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+403
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
6.3BE+02

TH-228
4.26E+02
4.45E+02
7.87E+402

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
410E+02
4.59E+02
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Attachment C - Starm Drain Pond (SDP) Results-Picocuries per Kilogram - Analyzed by Tsledyne (April 1993), Evaluated by JSB Asscciates (May 1894}

DATE

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-83
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

DEPTH

ST101G
DEPTH
02
245
3.5
5.7
78
9-11.8
04
59
1012

ST101H
DEPTH
0-2
23
3.5
5.7
7-1.8
9171
11-11.9'
13-13.5°
0'-5
6'-12'

ST101
DEPTH
02
242
5.7.8
g-11.7
05
5-10
10'-12

Cs-137

CS-137

1.08E+01

CS5-137
3.02E+01
7.76E+01

2.02E+01

4.90E+00

Cs-137
5.52E+01
6.3BE+00
2.76E+01

3.06E+01

CS-134

CS-134
2.52E+01

3.35E+01

2.62E+01
2.28E+01
222E+01

CS-134
4.08E+01

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

2.94E +01
2.50E+01
2.68E +01

CS-134

2.89E +01
3.69E +01
2.95E+01
2.61E+01
2.48E+M
3.23e+01

CO-60

CO-60
8.08E+01

"5,10E+01

6.99E+01
2.93E+01
9.84E+00

5.85E+01
1.68E+01
2.95E+01

CO-60
2.03E+02
4.42E+02

1.60E+01
7.23E+01

' 2.63E+01

2867E+01

CO-60
1.76E+02
1.26E+02
1.82E+-02

1.85E+02
7.34E+01

ZN-65

ZN-65

ZN-65

ZN-65

MN-54

MN-54

7.00E+00

MN-54

6.97E+00

MN-54

1.18E+01

9.38E+00

ZR-95

ZR-95

1.35E+01

9.90E+00

' 8.30E+00

ZR-95
7.43E+00
7.38E+00

1.64E+01
1.08E+01

5.87E+00

ZR-85

9.49E+00

1.06E+01

1.40E+01

NB-95

NB-95

2.94E+01

2.16E+01

1.81E+01

NB-95

1.62E+01

1.61E+01

3.57E+01
2.35E+01

1.28E+01

NB-95
2.07E+01

2.31E+01

3.06E+01

CE-141

CE-141

CE-141

CE-141

1.62E+01

K-40

K-40
1.27E+04
1.08E+04
1.65E+04
1.78E+04
1.31£+04
1.49E+04
1.19E+404
1.11E+04
1.12E+04

K-40
1.30E+04
1.58E+04
1.12E+04
1.68E+04
1.07E+04
1.47E+04
1.66E+04
1.27€+04
1.14E+04
1.11E+04

K-40
1.35E+-04
1.23E+04
1.57€+04
1.07E+04
1.16E+04
1.23E+04
1.15E+04

RA-226

RA-226
8.06E+02
6.23E+02
1.06E+03
1.25E+03
1.02E4-03
1.24E403
7.42E+402
6.15E+02
7.10E+02

RA-226
9.03E+01
1.48E+03
7.66E+02
9.23E+02
1.17E+03
7.20E+02
9.50E+02
8.03E+02
7.81E+02
7.11E+402

RA-226
9.296+ 00
8.53E+02
1.22E4-03
1.08E+03
7.90E+02
7.94E+02
7.83e+02

TH-228

TH-228
5.11E+02
4.97E+02
7.53E+02
7.41E+02
5.13E402
6.00E+02
4.33E+02
452E402
4,77E+02

TH-228

- 5.38E+02
7.08E+02

5.01E+02
6.01E+02
5.74E+02
4 55£+02
6.56E+02
5.38E+02
4.61E+02
4.36E+02

TH-228
5.66E+02
4.78E+02
6.26E+02
478E+02
4.41E+02
4.79E+02
4.66E+02
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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
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

DATE
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-93
22-Apr-83
22-Apr-93

DEPTH
ST101J
DEPTH
o2
23
3-5'
s-7
7'-g
911
1113
13-14
0-5
511

ST101K
DEPTH
0-2
2.3
3.5
5.7
79
9.10.5
11-12.4'
13-13.8'
0-5'
510
1013

ST101L
DEPTH
o2
23
3.5
5.7
79
g9-1Q'

11145

CS-137

Cs-137

CS-137
3.80E+01
1.40E+01

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

Cs-137
217E+01
3.35E+01

CS-134

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

CS-134
4.07E+01
3.46E+01

2.06E+01
1.40E+01
2.95E+01
417E+
1.73E+01
3.51E+01
3.44E+01
3.76E+01

CS-134

4.19e+4-01
3.13E+01
3.34E+01
2.57E+01
3.39E+01
3.62E+01

CO-60
CO-60
9.02E+01
3.97E+Q1

3.67e+01

1.68E+01

CO-60
1.12E+02

6.51E+01

6.84E+01
4.01E+01
6.46E+01

CO-60
1.13e+02
6.91E+02
1.02E+01

ZN-65

ZN-65

ZN-65

ZN-65

1.71E+01

MN-54
MN-54
8.55E+00
8.34E+00
8.04E+00

1.14E+01
8.13E+00

"MN-54
1.04E+01

5.26E+00

8.90E+00

9.81E+00
1.36E+01

MN-54

1.39e+01
7.30E+00

9.38E+00
1.40E+01
1.09E +01

!

ZR-95

ZR-85

1.08E+01
4.72E+00
1.0BE+01

1.15E+01
7.98E+00

ZR-95

2.06E+01

ZR-95
1.23E+01

'148E+01 3.23E+01

NB-85
NB-95

2.36E+01
1.03E+01
2.35e+01

2.50E+01
1.74E+01

NB-95

4,50E+01

NB-85
2.69E+01

CE-141

CE-141

1.70E+01

CE-141

CE-141

1.18E+01

K-40

K-40
1.29E+04
1.67E+04
1.20E+04
1.31E+04
1.20E+04
1.26E+404
1.19E+04
1.52E+04
1.20E+04
1.15E+404

K-40
1.48E+04
1.34E+04
4.23E+04
1.21E+04
1.14E+04
1.49E+04
1.52E+04
9.73E+03

" 1.31E+04

1.33E+04
1.37E+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

RA-226
9.82E+02
9.56E+02
7.20E+02
8.04E+02
7.65E+02
821E+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
8.46E+02
6.85E+02
1.04E+03
1.26E+03

TH-228

TH-228
4.64E+02
6.71E+02
4.45E+02
4.90E+02
457E+02
5.04E+02
4,59E+02
6.31E+02
5.54E+02
4,08E+02

TH-228
6.08E+02
6.31E+02
1.58E+03
4,14E+02
4.03E+02
6.05E+02
6.72E+02
3.72E+02
4 69E+02
4.45E+02
S11E+02

TH-228
5.45E+02
717E+02
5.44E+02
6.19E+02
4.68E+02
6.82E+02
7.34E+02
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Attachment C - Storm Drain Pond {SDP) Results-Picocuries per Kilogram - Analyzed by Teledyne (April 1993), Evaluated by JSB Associates (May 1984)

DATE DEPTH CS-137 CS-134 CO-60 ZN-65 MN-54 ZR-95 NB-95 CE-141 K-40 RA-226 TH-228
22-Apr-93 -5 2.04E+01 3.06E+01 5.56E+0t 6.18E+00 1.35E+01 1.25E+04 B.51E+02 4.41E+02
22-Apr-93 5'-10' 2.62E401 1.88E+01 1.02E+01 5.00E+00 1.08E+01- 1.29E+04 6.73E+02 4.24E+02
22-Apr-93 10'-14' 5.48E+00 1.16E+04 7.18E+02 4.42E+02

RESULT - Denotes detectable result.
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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 (uCi)
Radionuclide Method 1 | Method 1T
Total in | Quantity | % in | Total in | Quantity % in
SDP in 1*3 1*3 SDP in 1* 3 13
Cs-137 66 53 80 56 21 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 46 0.61 13 | s9 | 36 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.
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Table D-2 - Averaged Concentrations in Head of Pond (¢Ci/ml)
Radionuclide Method Method 11
Cs-137 23 E-08 2.3 E-08
Cs-134 5.4 E-08 4.5 E-08
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 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.

Table D-3 - Averaged Concentrations in Pond (xCi/ml)
Radionuclide Method I Method 11

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 None

Mn-54 ~ 35E-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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o Table D-4 - Averaged Concentrations Contained in the First
) Three feet of the Head of Pond (uCi/ml)
Radionuclide _ Method I Method 1I

Cs-137 7.9 E-08 33 E-08
Cs-134 6.3 E-08 5.1 E-08
Co-60 6.1 E07 3.1 E-07
Zn-65 - 3.1 E-08 | 9.1 E-09
Mn-54 1.6 E-08 . 89E-09
795 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 (uCi/ml)

Radionuclide Method I Method I
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 radionuclide distribution. The results obtained using the five foot
depth interval samples (Method II) 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:

L a description of the discovery of the contaminating event,

o 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”,

L 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).
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L 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 mtroduced 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
originating 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.

o. REVIEW OF THE RECOMMENDATIONS OF THE PROPOSED
"LOW-LEVEL RADIOACTIVE MATERIAL CONTROL PROGRAM"!

II.1 Recommendations of the Program for Response
to Spills of Radioactive Material

Section IIL.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 comprebensive 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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® initial sam?ling 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,

® 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 to assess 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 proposéd 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 (i.e.,
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. Appropnate 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.

L 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 T4 > 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

1.1  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 durmg 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 demineralized 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 pla.nt
modification (PMR 90-340) was completed in July of 1994.2

*This 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 quah’ry 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 from
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.

[11.2 Sampling and Analysis of SDP Soils and Sedimgnts_

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®
to the 23" 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.

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

*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 SO blows with a 140 pound hammer dropped 30 inches.

‘NUREG/CR 4007 is the basis for the NRC’s current definition of LLD and related
concepts such as the Critical or Decision Level, L.
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best information available. For the purpose of this study, the identification of the

o 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.

1.3 Corﬁparison 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

A 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 (uCi/ml)

Radionuclide | 10 CFR 20 | Head of | Fraction Pond Fraction

App. B, the Pond

Table 3
Cs-137 1.0 E-05 79 E-08 | 7.9 E-03 | 2.6 E-08 | 2.6 E-03
Cs-134 9.0 E-06 6.3 E-08 | 70E-03 | 24 E-08 | 2.7 E-03
Co-60 3.0 E-05 6.1 E-07 | 20 E-02 | 20 E-07 | 6.7 E-03
Zn-65 5.0 E-08 30E-08 | 60E-04 | S2E-09 | 1.0 E-04
Mn-54 3.0 E-04 1.6 E-08 | S3E-05 | 43E-09 | 14 E-05
Zr-95 20 E-04 63 E-09 | 3.1 E-05 | 6.9 E-09 | 3.4 E-05
Nb-95 3.0 E-04 1.4 E-08 | 47 E-05 | 1.5E-08 | 5.0 E-05
Ce-141 3.0E-04 1.2 E-09 | 40 E-06 | None
Sum of - - 3.6 E-02 - 1.2 E-02

Fractions

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 uCi/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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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 from 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
" /3 the recommendations of the proposed Low-Level Radioactive Material Control Program.

[1I.S 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. SUMMARY 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 radicactive 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 countrol
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.
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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 ef seq.". This exclusion
preveats 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
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considered to be "discarded". The definition of "discarded material” is clearly specified in
Part 261.2(a)2.i as "Abandoned". This classification is further explained in Part 261.2(b)3

as "Accumulated ... before ... being abandoned by being disposed of, burned, or
incinera’iéd.". Although the intention of what is ultimately to be done with these
sediments at the time of site decommissioning is not presently known, an assumptioa can
be made that unless the material is to be excavated and disposed of, solely for its content
of low-level concentrations of byproduct radionuclides, the material will be left in place
or be graded into its former geologlcal profile. Under this assumptlon the material
would then be "recycled" as described in Part 261.2(c)1 which is "Used in a manner
constituting disposal. This material would then be a "Solid Waste” if it is listed in
Column 1 of Table 1 (part 261.2) and is "... applied to or placed on the land in a manner
that constitutes disposal.". Table 1 of Part 261.2 lists "Sludges (or Byproducts) exhibiting
a characteristic of hazardous waste, Sludges (or Byproducts) listed in 40 CFR Part 261.31
or .32, and commercial chemical products listed in in 40 CFR Part 261.33. The
sediments in the SDP may possibly be classified as "solid waste" subject to regulation
under RCRA at the time of site decommissioning. :

If the sediments in the SDP are not excluded they may possibly be further classified as .
"hazardous waste" at the time of decommissioning. The material would be considered as
a hazardous waste if it exhibits any of the characteristics of hazardous waste identified in
Subpart C, it is a listed as a hazardous waste in Subpart D, or is a mixture containing
constituents listed in subpart D 261.33 but only if it exhibits hazardous waste
characteristics as defined in subpart C (this last exclusion is contained in the commentary
following Part 261.33(d)). A majority of the conditions that would result in the
sediments being classified as a hazardous waste subject to RCRA can be eliminated by a
comparison of the constituent products used at the plant and subsequently discarded into
the SDP with those wastes listed in 40 CFR Part 261 subpart D (specifically Part 261.31
and 32). The remainder of the criteria under which the sediments could be classified as
a hazardous waste cannot be determined until the time of site decommissioning when the
testing specified in Part 261 subpart C to determine if the waste exhibit any of the
characteristics of a hazardous waste (ignitability, corrosivity, reactivity, or toxicity).

In the interest of documenting the types of materials (water treatment compounds)
discharged into the SDP for future consideration at the time of site decommissioning, the
following complete inventory (as of 1994) has been prepared. A careful review of the
status of these materials under the current (1994) EPA regulations, specifically 40 CFR
subpart D listed hazardous wastes from non- spec1flc sources (Part 261.31) and specific
sources (Part 261.32), has been performed using the information contained in "Material
Safety Data Sheets" (MSDS) supplied by the material manufacturers. In addition, the
MSDS documents were examined to determine whether any of the. commercial chemical
compounds listed in Part 261.33 are a constituent of the general water treatment
chemicals used at the facility, Copies of these MSDS documents are. attached to this
report so that the materials may be re-evaluated at the time of site decommissioning
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should there be a change in the status of any of the constituents of the materials.

/’3 Listing of Products that may Appear in Diluted Concentrations
o in the Industrial Wastewaters Discharged into the SDP
or the Sediments Accumulated in the SDP
1. Calgon Corporation - Anionic Polymer Solution’" .
Principal Hazardous Components - Ethylene Glycol

Sodium Hydroxide

* Ingredients listed in the Toxic Substances Control Act Chemical Substances
Inventory

2. Calgon Corporation - CL-361

Principle Hazardous Components - None
3. Calgon Corporation - Surfactant
Principle Hazardous Components - None

4, Calgon Corporation - PCL-8125*
(Alkaline aqueous sol’n of organic phosphonates and polymer)
Principle Hazardous Components - Ethylene Glycol
Sodium tolyltriazole
; A Sodium Hydroxide

* Undiluted Product has EPA Hazardous Waste Number of D002 for the
Corrosivity Characteristic. When product used for-water conditioning, this
characteristic is not present in the treated mixture.

* Ingredients listed in the Toxic Substances Control Act Chemical Substances
Inventory '

s Sodium Nitrite :
Principle Hazardous Components - Sodium Nitrite’

* The undiluted substance is an oxidixer and has an EPA Hazardous Waste
Number of D001 for the Ignitability Characteristic. When product is used to
condition water the mixture loses this characteristic. The undiluted product is
designated as a hazardous substance by the EPA under 40 CFR Part 116.

6. Buckman Laboratories, Inc. - Bulab 6003 (Alkaline Corrosive Liquid)

Principle Components -  Potassium N- methyldithiocarbamate
Disodium cyanodithioimidocarbonate
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Undiluted Product has EPA Hazardous Waste Number of D002 for the
Corrosivity Characteristic and D003 for the Reactivity Characteristic. When
product used for water conditioning, these characteristics are not present in the
treated mixture.

7. Nalco 2100 Liquid (Formula 5073)
Principle Components - Borate-nitrite-nitrate-meta silicate blend
Undiluted Product (pH = 11.6) has EPA Hazardous Waste Number of D002 for
the Corrosivity Characteristic. When product used for water conditioning, this
characteristic is not present in the treated mixture.

8. Buckman Laboratories, Inc. - Bulab 6050
Proper Shipping Name: Poison B, Liquid (potassium Endothall), UN2810
Principle Hazardous Components - Endothall Mono (N,N, -dimethyl-alkylamine

* While endothall is listed in 40 CFR Part 261.33(e) as P088 and in 40 CFR Part
261 Appendix VIII as PO88 hazardous constituent, this particular product has a
different Chemical Abstract Number (CAS # 66330-88-9) than the chemical
product listed in Part 261 Subpart D as P088 (CAS # 145-73-3) and is presumably
not the same compound. A warning is given on the MSDS that the substance is
extremely toxic to fish in concentrations as low as 0.3 ppm. This product is also
noted to be capable of being considered a Hazardous Waste under the Toxicity
Characteristic criteria. The product is a FIFRA registered pesticide (4581-174-
1448) and is exempt from the requirements of the Toxic Substances Control Act

(TSCA).

9. Aluminum Sulfate (Alum) Flocculant for removal of particulates in water supply
treatment system :
Principle Components -  Aluminum Sulfate’

* Long term decomposition products include Sulfur Oxide gases (SO,, and SOs)
under reducing conditions encountered in stagnant pond environments (assuming
moderate population by thiobacillus). These gases would dissipate into the
atmosphere.

Conclusion: With the possible exception of item # 8, Bulab 6050 (Potassium Endothall),
none of the chemical compounds are listed hazardous wastes in 40 CFR Part 261 subpart
D. Although the undiluted products listed sometimes would be hazardous waste by one
or more of the characteristics listed in 40 CFR Part 261 subpart C, the proper and
common usage of these products in the treatment of the plant process waters would
eliminate these characteristics from the mixture discharged to the storm drain pond. The
requirement to test the SDP sediments for hazardous waste characteristics at the time of
site decommissioning would resolve the questionable status of Bulab 6050.
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-~ BUCKMAN LABORATORI]ES INC. é L.)

BULAB 6050

Revision Date: 12/04/91 ‘ ‘ Phone 1-800-BUCKMAN
Buckman Laboratories, Inc, o ’ 24 Hour Emergency Ph
1256 North McLean Boulevard ‘ , : (531) %7.2?12;

- Memphis, TN 38108

SECTION 1 OSHA HAZARD CLASSIFICATIONS I

Corrosive to eyes. Irritating to skin, Combustible. Highly toxic by inhalation of mist. Highly toxi¢ by sbsorptica through

skin.
Y % [ SECTION 2 HAZARDOUS COMPONENTS

Chemical Name _ CAS Number % by Weight

Endothall Mono(N,N,dimethyl-alkylamine) 66330-88-9 5 % %}

salt

Total listed: 53 %

The remainder of the components comprise proprietary information.

I SECTION 3 . PRECAUTIONARY LABEL INFORMATION

BAZARDS TO HUMAN AND DOMESTIC ANIMALS :

FATAL IF ABSORBED THROUGH SKIN. MAY BE FATAL IF SWALLOWED. CORROSIVE, CAUSES.
[RREVERSIBLE EYE DAMAGE AND SKIN BURNS. HARMFUL IF INHALED. DO NOT GET IN EYES, ON SKIN
OR ON CLOTHING, WEAR PROTECTIVE CLOTHING, RUBBER GLOVES, AND GOGGLES OR FACE SHI.ELD'
WHEN HANDLING. Wash thoroughly with soap and water afler handling and before eating or smoking. Remove
contamioated clothing and wash before reuse. Avoid breathing spray mist. .

STATEMENT OF PRACTICAL TREATMENT

IF SWALLOWED, drink promptly & large quaality of milk, egg whites, gelatin solution or if these are not available, drink
g large quantities of water. Avoid alcohol. Call a physician immediately.

. IF ON SKIN, immediately flush with pleaty of water for at least 15 minutes. Remove and wash contaminated clothing

before reuse,
[F IN EYES, immediately flush with pleaty of water for at least 15 minutes. Call a physician. NOTE TO PHYSICIAN:

Probable mucosal damage may contraindicate the use of gastric lavage. Measures against circulatory shock, respiratory

BULAB 6050
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depression, and convulsion ouy be needed.

*NVIRONMENTAL HAZARDS .
ish will be killed by dosages in excess of 0.3 ppm. Do nol use where fish are jmportant reso "
or drift 1o desirable plasts or crops as injury may result. Clean out application equipment after each opc':l:::z ”S’oh:t“ y‘:.:

/ fish from treated water for food or feed within three days afler treatmeat. Do ot use treated sater for watering livestock

or domestic purposes within the following periods: Up 10 0.3 ppm - 7 days afler application. U
application. Up to 5.0 ppm « 25 days afler spplication. PP p 10 3.0 ppaa - 14 days afler

[sx-:crxon 4 FIRST AID INFORMATION

Eye exposure: Flush immediately with copious amounts of tap water of normal taline (minimum of .
. s : minim 15

exposed individual to a health care professional, preferably an opthamologist, for further ev du‘do: minutes), Take

Skin exposure; Wash exposed area with pleaty of soap and water. Repeat washing. Remov ami ine

wash thoroughly before reuse. If irritation persists consult 2 health care pmfmioofj,- ¢ contaminaied clothing and

Maﬁon: If cxposun by thdltion i’ S'USP&M immdi]w’y move cw .md‘lﬁdua] 10 . . .

. . oo fresh sir, If individual
expericoces pausea, headache, dizziness, bas difficulty in breathing or is cyapotic, seek ;
immediately. cyapolic, seek a health care professional
Ingestion: DO NOT INDUCE VOMITING. Rinse with copious amounts of water or milk, first, i

. . . . ) ' ale b
and dilule stomach conteats by slowly giving one (1) to two (2) glasses of water or milk. Avoid ZiVinsgdoohc; ﬁ:ﬁ:
related products. In cases where the individual is semi-comatose, comalose o convulsing, DO NOT GIVE FLUIDS BY

UTH. In f intentional ingesti - i istance i - ‘s
:od?icd facilityc?“ of inteational ingestion of the product seck medical assi immediately; take individual to pearest
NOTE TO PHYSICIAN: No specific antidote is known. -Probable mucosal damage ma .
. y contraindicale th i
lavage. Treat Symptoms. Medical Consultation is available 24 hours a day. Call the B‘uckmaln Centeerusfco: lﬁz
taformation at (901) 767-2722.

I SECTION § PRIMARY ROUTES OF EXPOSURE

1. Effects from Acute Exposure:

Eye exposure: Corrosive o the eyes with possible permancat damage depending oa the | ¢ ;
copceatration and first aid measures. , Peaclie eaglh of exposure, solution
Skin exposure: Liritagt. lrritation will depend on solution streagth, leagth of exposure and first aid measures
Inhalation: May cause irmitation or corrosion of mucous membranes and the lungs, Exposed individual N

for respiratory distress, broncbitis or poeumonia. ividuals should be moaitored
Ingestion: No data is available on human ingestion. May be barmful.

2. Effects from Chronic Exposure:

Chronic toxicity testing performed on the active ingredieat indicates no significant chronic effects,

ESECTION 6 TOXICOLOGICAL INFORMATION

Acute effects:

Acute Oral LDSO:  221.0 mg/kg

Acute Dermal LDSO:  50.0 mg/kg

Acute Inbalation LCS0; 0.4 mg/L.

Irritant effects: Corrosive to cyes. lLrritating to skin.

BULAB 6050
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- Sensitization effects: Not & senaitizer.
Carcinogenic potential: Not listed in any of OSHA Standard, Section 1910.1200
Buckman Laboratories, Inc. sourees 13 carcioogenic; ot tested by
Other health effects: Noge known. Chronic toxicity testing performed on the setive ingredicat indicates no ngmﬁcut chronje

3“&:"

- SECTION 7 ENYIRONMENTAL TOXICOLOGICAL INFORMATION

ut uatic
48 Hr. Daphaia Magna: 0.36 mg/L
96 Hr. Blucgill sunfish: 1.2 mg/lL
96 Hr. Rainbow trout: 1.3 mgl

Avi cute O 0’
Bobwhite quail:  736.0 mg/kg
Avian Dictary LC30'y
Mallard ducks: > 10,000.0 ppm
Bobwhite quail: > 10,000.0 ppm

r SECTION 8 PHYSICAL AND CHEMICAL PROPERTIES
ADpPeArance . ... saaass e amber liquid
(oY 720 S e slight fatty, amine
PN Deosity @25°C .. oo vt i i i, . 1.025 g/mL

FlashPoint .« .. b ivnviiinvinnnnnsans 136 *F
Preezing Point . ..o vvviviiiinneann, N/T .
Boiling Point . .....vov .., ... 88°Cto 98°C
Solubility ......vovevii i, o+ a . Miscible in water
PH . i e i 5.5-6.0
pH (100 ppminwater) . ..o v vuv vy + « « Not available
Vapor Pressure . ..o ve i i e N/T

. olw Partition Coefficieat . . . ............. NT
Oxidizing/Reducing Properties ... ......... Nons

NOTE: N/A = Not Applicable, N/T = Not Tested

tsscnow 9 FIRE AND EXPLOSION INFORMATION

Flammable limits: Not spplicable,
Extinguishing media: Water {og, carbon dioxide, foam, dry chemical
Special firefighting procedures: Self contained breathing Appamnu and protective clothing

I SECTION 10 ~ REACTIVITY INFORMATION

Stability: stable

Incompatibility: Materials which react with waler.

Hazardous Decomposition Products: Elevated temperatures may convert Endothall to anhydride, a strong vesiceant on eyes
mucous membranes and skia, ’

BULAB 6050
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Ls'r:cnon 1 HANDLING PRECAUTIONS

... Body -protective clothing and rubber safety shoes are required. -
Respintory protection is required for work arcas where misting may occur,
Eye wash fountains in the workplace strongly recommended.

’w Rubber gloves nod safety glasses or goggles are required.

SECTION 12 Reserved for ..
SATISFACTORY MATERIALS OF CONSTRUCTION
r SECTION 13 SPILL, LEAK, AND DISPOSAL PROCEDURES

SPILL AND LEAK RESPONSE GUIDELINES

Impoctant: Before responding to a spill or leak of this product, review each section of this MSDS. Follow the
recominendations gives in the Handling Precautions sections. Check the Fire and Explosion Data section to determine if the
use of non-sparking tools is merited. Insure that spilled or leaked product does not come into contact with materials listed
as incompatible. [f irritaling fumes are preseat, consider evacuation of eaclosed areas.

Emergency Response Assistance: Emergeacy technical assistance is available at agy time from Buckman Laboratories, Inc.,
by calling (901) 767-2722.

Initially minimize area effecied by the spill or leak. Block any potcatial routes to water systems (e.g., sewers, streams, lakes,
ctc.). Based on the product's toxicological and chemical properties, and oun the size and Jocation of the spill or leak, assess
the impact on contaminated eavironmeals (e.g. water syslems, ground, air equipmeat, etc.). There are no methods available
to completely eliminate any toxicity this product may have on squatic eavironmeats. Minimize adverse effects on these
epvironments. Buckman Laboratories, Inc. can be contacted for technical assistance. Determine if fedenl, state, and/or local
release notification is required {see Regulatory Classifications secticn of this MSDS). Recover as much of the Furs predzct
as possible into appropriate containers. Later, determine if this recovered product can be used for its intended purpose,
Address clean-up of contaminated eavironments. Spill or leak residuals may bave to be collected and disposed of. Clay, soil,
or commercially available absorbeats may be used to recover any materind that cag not readily be recovered as pure product,
Flushing n:sif.iu.al material (o an industrial sewer, if prescat at the site of a spill or Jeak incident, may be acceplable if
authorized approval is obined. If product and/or spill/leak residuals are flushed 1o an industrial sewer, insure that they do
not come into contact with incompatidle materials. Contact the person(s) responsible for the operation of your facility's
industrial sewer system prior lo intentionally flushing or pumping spills or leaks of this product to the industrial sewer.

DISPOSAL GUIDELINES
Note: Follow federal, state, and local regulations governing the disposal of wasle materials.
Necat Product: Conlact your Buckman representative or Buckman Laboratories, Inc., at (901) 278-0330.

Contaminated Materials: Determine if waste containing this product can be bandled by available industrial effluent system
or other on-site waste management unit, If off-sile management is required, contact a company experienced in industrial

waste management. This product is not specifically listed in 40 CFR 261 as a Resource Conservation and Recovery Act
. (RCRA) bazardous waste. However, spill or leak residuals may meet the criteria of a characteristic bazardous waste under
this Act. Check the characteristics of the material lo be disposed of and/or the physical and reactivity data givea in this
MSDS for the neat product.

BULAB 6050
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Coanlziner Disposal: Empty coalainers, as defined by appropriate sections of the RCRA, are not RCRA hazardous wulé.
However, insure proper mansgemeat of any residuals remaining ia coatainer.

.

’) SECTION 14 TRANSPORTATION AND SHIPPING INFORMATION

DOT Shipping Nume: POISON B, LIQUID, N.O.S., (Potassium Endothall), UN 2810

Tbe shipping name listad above spplies oaly to & 55 galloa drum of the product. This product may have more tan oos proper shipping name, depeoding
oa packaging, product properties, and mode of hipmeat. All products shipped from Buctman Jocations have bees property packaged and beled scording
10 1pproprists bazardous shipping regulations that apply foc that particular shipment. If woy sltenton of pactuging, product, or mods of tnaporutioa
if Airher itended, diffsrent shipping sames and labeling may apply. If there are agy questions pertaining 10 bazardous shipping requirements, coatact the
Buckmaa tragsportation department for further details.

| SECTION 15 REGULATORY INFORMATION

The following Regulations are known 10 apply to the use and disposal of this product. Additional Federal, State and Local
regulstions may also be applicable. '

SARA (Superfund Amendments and Reauthorization Act):
SARA 302 Extremely Hazardous Substances List (40 CFR 300): No components of this product are listed.

SARA 312 Hazard Category: Immediate (Acute) Health Hazard and Fire Hazard,
SARA 313 Toxie Chemicals List: No Section 313 listed substances are preseat above de minimus levels.
; CERCLA (Comprehensive Environmental Response, Compensation and Liability Act: No componeats of this product
, @ are listed,
" RCRA (Resource Conservation and Reclaimation Act) Listed Hazardous Wastes: No componeats of this product are
listed.
CWA (Clean Water Act, 40 CFR 401.15) Listed Substances: No componeats of this product are listed,
FDA (Food and Drug Administration): This product not approved for food contact uses,

TSCA (Toxic Substances Control Act) Applicability: Registered pesticides are exempt from the requirements of TSCA.
All components may not be listed on TSCA lavestory.

FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act): This product is a registered pesticide.
EPA Reg. No. 4581-174-1448

HMIS/NPCA Ratings: Health 3; Flammability 2; Reactivity 1
NFPA Ratings: Health 3; Flammability 2; Reaclivity }

STATE REGULATIONS

Various State Right to Know Acts: Noa-proprietary hazardous chemicals are listed in Section 2 of this MSDS. Should
you require further information on specific proprietary chemicals or inerts please contact Buckman Laboratories’ Regulatory
Affairs Department.

BULARB 6050
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SECTION 2 -- HAZARDOUS INGREDIENTS

Nalco 2100 i_J)id

Product

RSO PR Y %-cg i -AINOIS 8032

N
MATERIAL OR COMPONENTY %
Entire product is alkaline in nature.
e —— —_———— — —
— I—

SECTION 3 - PHYSICAL PROPERTIES

Bolting Point, 760 MM NG Maeiting Polat
[ "8rcifie Cravily (Hg031) - -7 Vipor Presture - =
1.20 @ 60%F R - ]
T Vipor Denity [Alret) -~ Salubulty In M0, % By wi, -
' -- Soluble in all plonort)ons
T vt s zy Vel T T TTOTTTT T T T thaps atden Rate (Fatyt Fectates () 7
T Appestariedad Odor - - ceome R -— - e e
De;p red liquid. odorlees. pH - 11.6 . ) _ J
SECTION 4 - FLAMMABILITY AND EXPLOSIVE PROPERTIES
Flash Polnl(fu\ Method) creT— - - —_— —_——— -
None
[ Flaiamo NRTET ZI"—._{E;;'&I: e YY) --i —— . - —J s ier l - . .
TTECUTgibnNiry Maals T T T Tt T T T T -t T T Tt T
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s NIPE R, vy Prgzedutes
sone _
Uni .ei Tlre i2d E€xplosion Ratirg - = - - s = Tme T o
L ._ . _None e — . e et e i
SECHIONS - HEALTH H/\Z"‘-'D DA rA ' .

The!.. 9 Ll t Valoe
Nene usL«.bliShed for product.

e et C.. . sfokore
Caw:es. uye and skin irritation. May cause gastirnintestinal dis-
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~.FCTI()N 6 — REACTIVINY DATA
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Hyt
Sy unu.u O Co: alllonllo Avoid
. I et SRS A e e = et i e e et ta s setm— — e g
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CICTION 7 - SPILL OR LEAK PROCLDURES

Staps to Take In Cass Mylcrlat b Releared or Spilfed Flush Wlth amPle- water or contain with

ahsorbent material,

Viate Dl\:«mal“Hhod.._g.o._:.;.i.:.o‘:ial. method . C?ﬂ.f.s_u_l_t:__.wi_th lccal authorities

en ol 1r 2%le discharge linmits for Ravates, nitrates, nitrites,.
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MATERIAL SAFETY DATA SHEET

Buckman Laboratories, Inc,
24 HOUR EMERGENCY NUMBER: 1256 Norcth Mclean Boulevard
(901) 767=-2722 Memphis, TN 38108

(901) 278-0330

Product Name: Bulab 6003 Date: 3/29/89
Hazard(s) as defined by OSHA Hazard Communication Standard:
Corrosive to eyes and skin,
Toxic by ingestion or dermal absorption,

COMPONENTS
Chemical Name 2 by wt TLV
Potassium N~methyldithiocarbanate 20.3 “N/A
CAS Registry Number: 137-41-~7
Disodium cyanodithioimidocarbonate 14,7 N/A

CAS Registry Number: 138-93-2
PHYSICAL DATA

Appearance: Clear red-orange liquid Density (g/mL, 25°C): 1.22

Odor: Sulfide pH (neat): 13
Boiling point: Above 212 °F pH (100 ppm in water):
Solubility: Conplete 8 - 10

FIRE AND EXPLOSION DATA

Flash point: None below 212 °F Flammable limits: N/A
Extinguishing Media: Water fog, carbon dioxide, foam, dry
“chemical

Special Firefighting Procedures: None
REACTIVITY DATA

Stab{lity: Stable Incompatibility: Strong acids
Hazardous Decomposition  Products: Hydrogen sulfide

HEALTH HAZARD DATA

Acute Effects: Oral LD50=192 mg/kg; Dermal LD50= 884 mg/kg;
Inhalation at high levels of mist can cause irritation to
lung tissue due to corrosive characteristics.

Irritant Effects: Corrosive to eyes and skin.

Sensitization Effects: Not tested. Product is not expected to
cause allergic reactions.

Carcinogenic Potential: Not 1listed in any of OSHA Standard,
Section 1910.1200 sources as carcinogenic; not tested by
Buckman Laboratories, Inec.

Other Health Effects: None known.



HANDLING PRECAUTIONS

Rubber gloves and safety glasses or goggles required. Body-
protective  clothing and shoes are recoumended. Eye-wash
fountatins in the work area are recommended.

EMERGENCY AND FIRST AID INSTRUCTIONS

Eye exposure: Flush with clean, cool water for 15 minutes, See
a physiclan,

Skin exposure: Wash with socap and water and apply glycerih.
See a physician if irritation occurs. Remove and wash
contaminated clothing.

Inhalation: Remove to fresh air.

SPILL, LEAK, AND DISPOSAL PROCEDURES

Large spills: Dam area to prevent spill from entering fish-
bearing waters, Pump into appropriate containers. Dispose
of as below.

Small spills: Flush 1l1quid to sewer with copious amounts of
water.

Product disposal: Product {s hazardous waste, EPA Hazard Code
(C,R), EPA Hazardous Waste Numbers D00Z, D003, due to pH,

Container disposal: Offer for recycling or triple rinse and
dispose of in an approved landfill.

REGULATORY CLASSTFICATIONS

DOT Shipping: Corrosive, Shipping name: Alkaline Corrosive Liquid,
n.o.s., UN 1719 .

EPA Registration: EPA Reg. No. 1448-54,

TSCA Inventory: Not applicable.

FDA Regulation(s): 21 CFR 176,300, 173,320 ,

SARA 302 Extremely Hazardous Substances List: No components of this
product are listed.

SARA 312 Hazard Classifications: Immediate (Acute) Health Hazard.

SARA 313 Toxic Chemicals: No components of this product are listed.

The information on this Material Safety Data Sheet reflects the
latest information and data that we have on hazards, properties,
and handling of this product under the recommended conditions of
use. Any use of this product or method of application which is
not described in the Product Data Sheet 1is the responsibility of

the user,

This Material Safety Data Sheet was prepared to comply with the
OSHA Hazard Communication regulations.

HMIS/NPCA Ratings: Health 3; Flammability 1; Reactivity 2,
NFPA Ratings: Health 3; Flammability l; Reactivity 2,

Bulab 6003
3/29/89




®

Material Safety Data Sheet ‘ No. 116

From Genium's Reference Collection P ?lg?ilslijx AT‘;TTRITE

Genium Publishing Corporation
1145 Calalgn Street

Schenectady, NY 12303-1836 USA : Issued: July 1983
(518) 177-8855 CEheM PubUsHla cor?. | Revised: February 1987
SECTION 1. MATERIAL IDENTIFICATION 73

MATERIAL NAME: SODIUM NITRITE

DESCRIPTIONAISES: An inorganic sall. Used in rubber 1s s color fixative; as
an antidote for cyanide poisoning; used in food prescrvatives, phasmaceuticals,
reagents, and dyes.

OTHER DESIGNATIONS: Nitrous Acid, Sodium Salt; NaNO9; CAS #7632-00-0. HMIS Nat Found
"H 0

MANUFACTURER/SUTPLIER: F 0O R1
Allied Corp., PO Box 2064R, Marristown, NJ  07960; R 0 ) .
Telephone: (201) 455-4157 PPE* S 1

*See Sect. 8 K0
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
Sodium Nitrite, CAS #7632-000 No TLV Established.

Human, Oral, TDLo:

14 mgkg

Rat, Oral, LDsy:

85 mghg;

TDLo: 40 grkg/54 wuks,
Continuous (Tumonigenic)

Rabbit, Eye:
500 mg24 hrs: Severe Imitation

SECTION 3. PHYSICAL DATA

Boliling Point, | atm ... Decomposes >608'F (>320°C) ‘ Meliing Point ... $20'F (271'C)
Solubility in Water, 15°C, g/100 ¢cc ... 82 pH (Aqueous Soluticn) ... 9.0
Specific Gravity (Hy0 = 1) ... 216 Molecular Weight ... 69.0

Appearance and odor: White-lo-pale yellow sticks, granules, or powder. Odorless.

SECTION 4. FIRE AND EXPLOSION DATA LOWER] UPPER
Flash Point and Method Autoignition Temperature Flammability Limits ia Air
Not Flammable Not Found Not Found -- -

EXTINGUISHING MEDIA: Use flooding amounts of water during early stages of fie. Large quantilies of sodium nitrite
involved in a fire will melt; a water stream directed a molten material can scatter #, increasing the Dammabddity of any
combustible matenial it contacts (see sect. 5).

This material is an oxidizing agent. It can present a danperous fire and explosion hazard a1 elevated temperatures.

SPECIAL FIRE-FIGHTING PROCEDURES: Use water spray to cool containers that have been exposed to fire. Fire fighters

should use self-containcd breathing apparatus and wear fully prolective clothing.

SECTION 5, REACTIVITY DATA

Sodium nitrite is table. Hazardous polymerization cannot occur.

This is a stable materal in closed containers at room temperature under normal storage and handling conditions. 1 is slowly
oxidized o sodium nitrate when exposed to air. 1t can explode when heated 1o 999°F (537°C) or on severe impact. It is a
srong oxidizing agent that increases the flammability of al} combustibles with which it comes into contact.

1t is incompatible al elevaled temperatures with ammonium salts, sodium thiosulfate, cyanides, cellulose, and organic matter.
Potassiur or sodium nitrite is explosive when mixed with hydrazine of liquid ammonia.

Avoid healing this material (o temperatures above 608°F (320°C) because it will yield oxides of nilrogen, which are toxic as
well as oxidizers.

Products of hazardous decomposition can include toxic nitrogen oxides (NOy).

E:Vm“ G“‘m Mu"”%m Pidbliche?s peonismos # pohied
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No. 116 287 SODIUM NITRITE

SECTION 6. HEALTH HAZARD INFORMATION {TLV

W
Sodwum nilrie is not listed As & carcinogen by the NTP, IARC, or OSHA (sce seat. 9).

. "MMARY OF RISKS: Inhalation of sodium nitrite dust or solurion mist may cause local istitation W the upper respiralory
. fis contaa with eyes or skin may cause local iritation. Sodium nitrite may enter the body by inhalation, ingestion,

1nd through the skin. It is used 25 a food additive (<100 ppat in cured micats or fish), but ingestion of excessive amounts can
result in acute poisoning with headache, abdominal pains, vomding, muscular weakness, cyanosis, a marked reduction in
Bocd pressure, and collapse. One gram has boca reported to be an adult fadl dose (mean) when administercd & one time,
TARGET QRGANS: Eyes, skin, upper respiratory tract.  PRIMARY ENTRY. Inhalation. ACUTE EFFECTS: Irritation to
eyes, skin, respyaiory wact.  CHRONIC EFFECTS: Unknown.
FIRST AlD: EYE CONTACT: Flush eyes thoroughly, including under the eyclids, with nunning waler for 15 minutes. Get
medial help.® SKIN CONTACT: Remove comiaminated clothing. Flush affected area with waer; wish with so3p ind
wate. Ga medxal help.®  LNHALATION: Remove viclim 1o fresh air. Restiore andior suppont tus breathing as required.
Get medical help.®  INGESTION: Rinse viaaim's mowh with water. Give him 2 1o 3 glasses or waler 10.drink fo dlute
materal. Induce vomiting. Never give anything by mouth to someone who is unconscious or convsing. Get medical
help.*
* GET MEDICAL ASSISTANCE = In plant, paramedic, community. Gel medica help for further treatment, observation, and
suppont after fust aid.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safery personnel of significant sodium nitrile spills. Remove sources of heat, acids, and combustibles. {f flammable or
combusiible materials are present, have a COy fire extinguisher available during cleanup. Qleanup personndd may need
Protection against contact or inhalation of maerid. Pick up spills prompuly. When feasible, recover uncontaminated salt for
reuse. Cover the spill with soda ash; moisten it with 2 water spray; collect the sturty for disposal. Flush trace residues with a
lot of water 0 dilute them. .

DISPQSAL: Follow Federal, state, and local regulaions. Mix slumy with wet sand and dispose of i suitably in an approved
landfil). Or, if required, small amounis can be carefully oxidized 10 nitrate with calcium hypochlorite; the newralized nitrate
solwion can be pliced in a landfill or flushed with 4 lot of water 10 dilute it. '
EPA Igniable Wasge: DOOY (40 CFR 261.2)). _ -

EPA, Clcan Waucr Act, Reportable Spill Quantity: 100 Ibs. (40 CFR 117).

SECTION 8. SPECIAL PROTECTION INFORMATION

Avod eyt conlact wih sodium niaic by weanng saloty gopgles where dusty of mity conditions acaur. Wear protective
~*~thing, bat, subber gloves, long-sleeved shir, and trousers, elc, as neoded Lo prevent repeated or protonged skin exposures.

. 3 NIOSH-approved respirator where dusty conditions or solulion mists or nitrogen oxide gases can ocaur.
Provide genera] ventilation in storage and use arcas. Use local exhaust where dusty of misty conditions ocaur.

An eyewash saion and washing facilities should be near the use or handling area. Clothing solled with the dust or solution
of this oxidizing agent can increase in fammabiliy. Launder soded clothing thoroughly before wearing again. {Use water,
not a fire blankel or & smothering technique, o extinguish 3 fire of nitrite-contaminated clothing.)

Conlact Yenses pose 2 special hazard; soft lenses may absorb imitants, and all lenses concentrate them. Panticles may adhere
0 contact lenses and cause corneal damage. .

SECTION 9. SPECIAL PRECAUTIONS AND CO.\IMENTS

Siore sodium niinie in closed containers in & cool, dry, ventilated, fow-fure risk arca away from sources of heat and sgnition
and scparated from combustibles or readily oxidizable material (NFPA manual 43A, Code for storage of liquid solid oxidizing
materials). Protea containers from physical damage. .

This is a hygroscopic maierial. Store it separalely from unmonium compounds and cyanides. Do noi store it on wood floors.
Practice good housckecping techniques. Avoid dust gencraion. Prevent dust accumulation. Do nol take this material out of
your work arca o 1o your home on your clothing or equipment.

Minimize sodium nitrite’s contact with skin, Avoid inhaling its dust or mist. Do nat eat this matenial. Nitrite can react with
cerain amines to form nitrosamines, which are animal carcinogens.

Sodium nitrite is designated as 1 hazardous substance by EPA (30 CFR 116).

ap——

DOT Classification: Oxidizer DOT 1D No. UN1500 Label: Oxidizer
Data Scurce(s) Code: 4-11, 14, 25, 49, 54, SR, 63, 82, 84 CX eyt
- ;3bibry of inf hereio for purchases pu Approvals . N/ Y o .
Noyecon wio s iy of lermuan v o pchecspupes | OPP A Aec wwece. 5/57
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MATERIAL SAFETY DATA SHEET
6819~09-23-82-578

,P“ﬁE:- SEPTEMBER 17, 1987

MANUFACTURER’S NAME: CALGON CORPORATION .
EMERGENCY TELEPHONE NO. 412-777-8000

ADDRESS: BOX 1346
PITTSBURGH, PA 15230

CHEMICAL NAME AND SYNONYMS: SURFACTANT
FORMULA: MULTICOMPONENT LIQUID
PRODUCT NAME: .CL-361

------ SECTION II - HAZARDOUS INGREDIENTS--==-=

PRINCIPAL HAZARDOUS % ORAL DERMAL TLV UNITS
COMPONENT (S) BY WT. LD50 LD50

THIS PRODUCT WOULD NOT BE REGARDED TO CONTAIN ANY HAZARDOUS INGREDIENTS
IAEHECORDING TO OSHA HAZARD COMMUNICATION STANDARD (29 CFR 1910.1200).

BOILING POINT (DEG. F): >212

SPECIFIC GRAVITY (H20=1): 1.01 - 1.03

VAPOR PRESSURE (MM HG): SIMILAR TO WATER

PERCENT VOLATILE BY VOLUME (%): 95

VAPOR DENSITY (AIR=1): SIMILAR TO WATER

PH: 5.0 - 5.5

SOLUBILITY IN WATER: COMPLETE

APPEARANCE AND ODOR: CLEAR COLORLESS LIQUID WITH MILD ORGANIC ODOR.

FLASHPOINT (METHOD USED): NOT FLAMMABLE
LAMMABLE LIMITS: NOT APPLICABLE

EXTINGUISHING MEDIA: PRODUCT IS NOT FLAMMABLE.



SPECIAL FIRE FIGHTING PROCEDURES: NONE

UNUSUAL FIRE AND EXPLOSION HAZARDS: NONE

EFFECTS OF OVEREXPOSURE:  THE PRODUCT IS PRACTICALLY NON-TOXIC THROUGH
INGESTION AND DERMAL ABSORPTION. THE ACUTE ORAL LD50 (RATS) IS >3.0 G/KG.
THE ACUTE DERMAL LD50 (RABBITS) IS >2 ML/KG. IT IS NOT A PRIMARY SKIN
IRRITANT. THE PRIMARY IRRITATION INDEX IS 2.04/8 (RABBITS). THE PRODUCT
PRODUCED SLIGHT CONJUNCTIVAL IRRITATION IN RABBIT EYES (SCORE AFTER 24

HR. - 2, SCORE AFTER 48 HR. - 0).

EMERGENCY AND FIRST AID PROCEDURES:
GOOD FIRST AID SHOULD ALWAYS BE FOLLOWED IN ALL CASES QF EXPOSURE.

IN CASE OF EYE CONTACT, FLUSH WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES.
IF IRRITATION DEVELOPS, CALL A PHYSICIAN.

STABILITY
UNSTABLE ( )
STABLE ( X )

CONDITIONS TO AVOID: UNKNOWN
- <OMPATIBILITY: STRONG BASES
HAZARDOUS DECOMPOSITION PRODUCTS: UNKNOWN

HAZARDOUS POLYMERIZATION:
MAY OCCUR ( )
NO ( X)

CONDITIONS TO AVOID: UNKNOWN

REPORTABLE QUANTITIES (RQ) IN LBS. OF EPA HAZARDOUS SUBSTANCES IN PRODUCT:

1. N/A
NOTIFY EPA OR PRODUCT SPILLS EQUAL TO OR EXCEEDING N/A LBS.

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: DISPOSE OF IN

ACCORDANCE WITH LOCAL, STATE AND FEDERAL REGULATIONS., DIKE AREA TO CONTAIN

AS MUCH SPILLED MATERIAL AS POSSIBLE. REMOVE ANY REMAINING MATERIAL BY

ABSORBING ON VERMICULITE OR OTHER SUITABLE ABSORBING MATERIAL AND PLACE IN
SEALED METAL CONTAINER FOR DISPOSAL.

WASTE DISPOSAL METHOD: FLUSH WITH PLENTY OF WATER AND DISPOSE OF IN
ACCORDANCE WITH LOCAL, STATE AND FEDERAL REGULATIONS,



PRSPIRATORY PROTECTION: - NOT REQUIRED
‘VENTILATION: NORMAL

LOCAL EXHAUST (NOT REQUIRED)
MECHANICAL (NOT REQUIRED)

SPECIAL ()
OTHER ()

PROTECTION GLOVES: NOT REQUIRED
EYE PROTECTION: - NOT REQUIRED

OTHER PROTECTIVE EQUIPMENT: NOT REQUIRED

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: WASH THOROUGHLY AFTER
HANDLING. KEEP CONTAINER CLOSED. EXERCISE CAUTION IN THE STORAGE AND
HANDLING OF ALL CHEMICAL SUBSTANCES.

OTHER PRECAUTIONS: NONE
PREPARED BY: JANET MOSTOWY
ILE THIS INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO

/ ACCURATE AS OF THE DATE HEREOF, CALGON CORPORATION MAKES NO WARRANTY
_WITH RESPECT HERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON,



MATERIAL SAFETY DATA SHEET
DAYE: HAY 13, 1993
179 s .
6A79-08-07-86-523
PROOUCT MAME: PCL-8125
TGN CORPORAT 1ON
|01ARY OF MERCK & CO. INC.

MANUFACTURER 'S NAME: CALGON CORPORATION
EMERGENCY TELEPHONE RO, 412-777-8000

ADDRESS: BOX 1346
PITTSBURGH, PA 15230

CHNEMICAL NAME AND SYNONYMS: ANIONIC POLYMER SOLUTION

FORMULA: MULTICOMPONENT LIQUID

---- SECTION [I - HAZARDOUS [NGREDIENTS----~-
PRINCIPAL HAZARDOUS CAS# X ORAL DERMAL TLVY UNITS
COMPOKENT (S) BY WEIGHT tD50 L05¢ ACGIH O0SHA OTHER

ETHYLENE GLYCOL 107-21-1  APPROX. 2  4700MG/KG 19.53G/KG  SOPPM  NOY N/A
CEILING LISTED
TUM HYOROXIDE  1310-73-2 APPROX, &  140-340  1350MG/KG  2MG/MS  2ZMG/M3  N/A
AUSTIC 500A) MG/XG CEILING

BOJLING POINT (DEG. F): »212

SPECIFIC GRAVITY (H20=1): 1,35-1.38

YAPOR PRESSURE (MM HG): SIMILAR TO WATER
PERCENT VOLATILE 8Y VOLUME (X): APPROX. 40
VAPOR DENSITY (AIR=1): SIMILAR TO WATER
PH: 12.0-13.5

OTHER: K/A

SOLUBILITY IN WATER: COMPLETE

APPEARANCE AND ODOR: CLEAR, AMBER LIQUID

N/A 3 NOT APPLICABLE

evce--SECTION IV - FIRE AND EXPLOSION HAZARD DATA------
FLASNPOINT (METHODO USED): >200 F; TKIS PRODUCT 1S NOT FLAMMABLE OR COMBUSTIBLE,
EXTINGUISHING MEDIA: THIS PRODUCT 1S NOT FLAMMABLE OR COMBUSTIBLE.

ECIAL FIRE FIGHTING PROCEDURES: EXERCISE CAUTION WHEN FIGHTING ANY CHEMICAL FIRE. A
JSELF - CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTNING ARE ESSENTIAL.



UNUSUAL FIRE AND EXPLOSION HAZAROS: NONE

----- ~SECTION V + HEALTH MAZARD DATA-»+-ee
, )rs OF OVEREXPOSURE:
Ay ACUTE

"1, INGESTION: BECAUSE OF THE KIGH PH, THIS PRODUCT MAY BE EXPECTED TO CAUSE SEVERE
IRRITATION OR BURNS TO THE MOUTH, THROAT AND GASTROINTESTINAL TRACT. THIS PRODUCT CONTAINS
ETHYLENE GLYCOL WHICH MAS BEEN REPORYED 1O CAUSE INTOXICATION, CENTRAL NERYCUS SYSTEM
DEPRESSION (INCOORDINATION, DIZZINESS), RESPIRATORY FAILURE, AND LIVER AND KIDHEY DAMAGE.

2. INHALATION: THIS PRCOUCT MAY BE EXPECTED TO PRESENT A LOW POTENTIAL IKHALATION
MAZARD. |F MISTED OR SPRAYED, THIS PROOUCT MAY PRODUCE RESPIRATORY TRACY IRRITATION.

3. DERMAL EXPOSURE.
A. TOXIC: THIS PROOUCT 1S NOT EXPECTED TO PROOUCE SYSTEMIC TOXICITY IF IT MAY BE
ABSORBED THROUGH THE SKIN.

8. IRRITATION: BASED ON TOXICITY TESTING FOR THE PRODUCT, 17 MAY BE EXPECTED TO
PRODUCE SEVERE DAMAGE (BURNS) TO THE SKIN UPON CONTACT. THE SEVERITY OF THE BURN 1S
GENERALLY DETERMINED 8Y THE CONCENTRATION OF THE PROOUCT AND THE OURATION OF THE EXPOSURE.

C. SENSITIZATION: NO INFORMATION WAS AVAJLABLE 30 SUGGEST THAT THIS PROOUCT MAY
PROOUCE AN ALLERGIC SKIN REACTION.

&, EYE IRRITATION: BASED ON ANIMAL TOXICITY TESTING FOR TKIS PROOUCT, THIS PRODUCT MAY
‘86 EXPECTED TO PROOUCE SEVERE EYE DAMAGE (BURNS) UPON CONTACT WITH THE EYES,

SUBCHRONIC, CHRONIC, OTHER: MO APPLICABLE [NFORMATION WAS FOUND CONCERNING AOVERSE
__JNI EFFECTS RESULTING FROM SUBCHRONIC OR CHROKIC EXPOSURE TO THIS PRODUCT,

A. EYE: [IN CASE OF COMTACT, IMMEOIATELY FLUSH WITH PLERTY OF MATER FOR AT LEAST 15
MINUTES. "SEEX MEDICAL AlD.

B. SKIN: 1IN CASE OF CONTACT, WASH WITH SCAP AND PLENTY OF WATER FOR AT LEAST 15 HINUTES
WHILE REMOVING CORTAMINATED CLOTHIXG. SEEK MEDICAL AlD.

C. INGESTION: IF SWALLOWED, DO NOT INDUCE VOMITING. GIVE LARGE QUANTITIES OF WATER, SEEK
MEDICAL AID. NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON.

D. INHALATJON: NOT APPLICABLE.

»--~+-SECTION V1 - REACTIVITY DATA------

STABILITY

UNSTABLE ( )

STABLE (X )
CONDITJONS TO AVOID: UNKNOWN

"‘G!PATIBILKTY: STRONG OXIDI2ERS

HAZARDOUS DECOMPOSITION PROOUCTS: OXIDES OF NITROGEN.



’

sesev SECTION Y11 = SPILL OR LEAK PROCEDURES------

REPORTABLE QUANTITIES (RQ) IN LBS OF EPA MALARDOUS SUBSTANCES IN PRODUCT:

):w NYDROX IDE 1,000

NOTIFY EPA OR PRODUCT SPILLS EQUAL TO OR EXCEEDING 25,000 L8S,

STEPS TO BE TAKEM [N CASE MATERIAL [§ RELEASED OR SPILLED: OISPOSE OF [N ACCORDANCE WITH
LOCAL, STATE AND FEDERAL REGULATIONS. OIKE AREA TO CONTAIN AS MUCH SPILLED MATERIAL AS
POSSIBLE. REMOVE ANY REKAINING MATER[AL 8Y ABSORSING OW YERMICULITE OR OTKER SUITABLE
ABSORBING MAVERIAL AND PLACE IN A SEALED MEYAL CONTAINER FOR DISPOSAL.

WASTE DISPOSAL METHQO: BURY IN AN APPROVED LAND FILL IN ACCORDANCE WITH LOCAL, STATE
AND FEDERAL REGULATIONS., THIS PRODUCT AS SOLD WOULD BE CONSIDERED A RCRA HAZARDOUS WASTE,
AS DEFINED IN 40 CFR PART 261.22, FOR CORROSIVITY. THE RCRA HAZARDOUS WASTE NUMBER 1S D00Z.

«aeec+SECTION VII1] - HANDLING/STORAGE-<<+--

PROTECTION GLOVES: RUBBER

EYE PROTECTION: CHEMICAL SPLASH GOGGLES AND FACE SMIELD.

OTHER PROTECTIVE CLOTHING: RUBBER APRON,

RESPIRATORY PROVECTION: NOT REQUIRED, HOWMEVER 1F THE RECOMMENDED ACGIH-TLY OR OSHA-PEL FOR
SOOTUM HYDROXIDE OR ETHYLENE GLYCOL ARE EXCEEDED, THEK AN APPROVED WIOSH/MSHA RESPIRATOR

SHOULD BE USED.

JLATION:
AL EXHAUST: RECOMMENOED MECHANTCAL (GEMERAL):  RECOMMENDED
OTHER: USE ONLY IN WELL-VENTILATED AREAS THAT WILL MAINTAIN AJR LEVELS BELOW LIMITS
ESTABLISHED BY (OCAL, STATE AND FEDERAL REGULATIONS,

STORAGE AND HANDLING:
IDANGER

MAY CAUSE SEVERE EYE AND SKIN OQAMAGE.

MAY BE HARMFUL IF SWALLOWED.

DO NOT GET IN EYES, ON SKIN OR CLOTHING,

AVOID BREATKING MIST AND VAPORS.

WEAR CHEMICAL SPLASH GOGGLES OR FULL FACE SKIELD, RUBBER GLOVES AND PROTECTIVE CLOTHING WHEN

HANDL ING.

WASH THOROUGHLY AFTER HANDLING.

KEEP CONTAINER CLOSED WHEN NOT IN USE.

USE OMLY IN VELL-VENTILATED AREAS THAT WILL MAINTAIN AIR LEVELS BELOW LIMITS ESTABLISHED BY

LOCAL, STATE AND FEDERAL REGULATIONS.
OTHER PRECAUTIONS: NOWE
PREPARED: PATRICIA A. PACELLA

InP-0523
13793

"—'IMH.E THIS INFORMATION AND RECOMMENOATIONS SET FORTH HEREIN ARE BELIEVED TO 8E ACCURATE AS
OF THE DATE HEREOF, ICALGON CORPORATION MAKES WO WARRANTY WITH RESPECT HERETO AND DISCLAIMS
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PROCUCT NAME

MANUF ACTURER'S NAME

MAICNIRL SATCIl URIA oL

Cilgon Corporation

OATE

P rnN, vovwe

EMERGENCY

CALGON

(oanrgasi.pn

SUBSIOtARY OF MERCK & CO. IS,

TELEPHONE NO.{412) 7778000

ADORESS

P. 0. Box 1348, Pittsburgh,

Pennsylvania 15230

CHEMICAL NAME
ANO SYNONYMS

Surfactant

FORMULA

Multicomponent Liquid

PRINCIPAL HAZAROOUS COMPONENT (Sl

ORAL LDso

DERMAL L0sy

TLV {Unin)

This product would not be regarded to contain sny hazardous

ingredients according to OSHA Hazard Communication

Standard (29 CFR 1910.1200Q).

BOILING POINT {OF) SPECIFIC GRAVITY (H20+1) 1.01-1.03
- PERCENT VOLATILE

VAPOR PRESSURE (mmHg.) Similar to Water BY VOLUME (%) L]
Similer to Water

VYAPOR DENSITY (AIR~1)

pH

SOLUBILITY IN WATER

Completa

APPEARANCE AND ODOR

FLASH PO(NT (Mcthod Uud)

Clear colorless liquid with mild organic odor

Not flammable

FLAMMABLE LIMITS
Not Applicable

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING
PROCEDURES

Product is not flammabte.

Exercise caution when fighting any chemical fire. A self-contained

breathing apparatus and protective clothing are essential.

UNUSUAL FIRE AND
EXPLOSION HAZARDS

None

While this information and recommendations w1t forth herein are believed 10 be accurate as of the date hereof, CALGON
CORPORATION MAKES NO WARRANTY WITH RESPECT HERETO AND DISCLAIMS ALL LIABILITY FROM

DEI1ANAEC TLUEOQCAN



\'Ys OF ovgncxPOSURE The product s pracucolly non-toxic mrough ingestion and dermal absorption. The acute
“ LDgg (rats) is > 3.0 g/kg. The scute dermal LDgp (rabbits Jis > 2 mi/kg. $tis not s primary skin irritant The Primary lrritation
i3 2.04/8 lrabbits). The product produced slight conjunctival irritation in rabbit eyes {Score after 24 hr - 2, Score after 48 hr - 0).

TNCY AND FIRST AID
OURES

Good First Aid thould be followed in all cases of exposure.

In case of eye contact, flush with plenty of water for st least 15 minutes.
I irritation develops, call a physician.

! s ) g
[ ) - [ . [ ) A ;', -~ §.¥:’." ~

. STABLE X CONDITIONS
STABILITY UNSTABLE 10 AVOID : Unknown
INCOMPATABILITY
{Materials 10 Avoid) Strong bases
“HAZARDOUS DECOMPOSITION
PRODUCTS Unknown
HAZAROOUS POLYMERIZATION CONDITIONS ,

MAY OCCUR NO X | 7O AVOID Unknown

RE?ORTABLE OUANTITIES {RQ} NOTIFY EPA OF PROOUCT S"!LLS

IN LBS, OF EPA HAZARDOUS N/A
SUBSTANCES IN PROOUCT T EQUAL TO OR EXCEEDING
2 : N/A L8s.
3 —
S TO BE TAKEN IN CASE ] ] ] ‘
‘et ERIAL IS RELEASED Dispose of in sccordance with local, state and federal regulations. Dike. srea to contain
OR SPILLED as much spilled material as possible. Remove any remaining material by absorbing on vermiculite or other

witable absorbing material and place in a sealed metal container for disposal.

WASTE OISPOSAL METHOD

Flush with plenty of water and dispose of in
sccordance with local, state and federal regulations.

RES?IRATOHY PROT ECTION
{Specity Type!}

Not Required

LOCAL EXHAUST . SPECIAL
VENTILATION Not Required
' MECHANICAL i ~[otHer
Normsl {General) Not Required
] EYE PROTECTION : .
PROTECTIVE GLOVES Not Required Not Required

OTHER PROTECTIVE
EQUIPMENT

Not Requued

;‘}5““{;3023;2?5,17,325" N Wash thoroughly afier handling. Keep container closed,
Exercise caution in the storage and handling of all chemical substances,
.HER PRECAUTIONS
None

578 PREPARED BY J'ne' MO’(OWY



MATERIAL SAFETY DATA SHEET
CALGOND

conronation

Calgon Corporation
P.O. Box 1346 ‘
"/j‘ﬁmbmgh, PA 15230-1346 SUBSIOIARY OF MERCK & GO, ine.

" 24 Hour Emergency Telephone—(412)777-8000

-

Section 1. PRODUCT IDENTIFICATION

PRODUCT NAME:  PCL-8125

CHEMICAL DESCRIPTION:  Alkaline aqueous solution of organic phosphonates and polymer
PRODUCT CLASS:  Water treatment
MSDS CODE: 0523-03-10-93

Section 2. HAZARDOUS INGREDIENTS AND EXPOSURE LIMITS

CAS % by
Chemical Name Number Weight OSHA PEL ACGH TLV
) “ Ethylene glycol 107-21-1 ~ 2 Ceiling 50 ppm,  Ceiling S0 ppm,
: 125 mg/m3 . 127 mg/m?
Sodium tolyltriazole ' 64665-57-2 ~ 2 None established None established
Sodium hydroxide ‘ 1310-73-2 ~ 1 Ceiling 2 mg/m?  Ceiling 2 mg/m3

Section 3. HAZARDS IDENTIFICATION

RikAkrA kXA ke hktbtkhkd EMERGENCY OVERVIEW 323233323385

DANGER! May cause severe eye and skin damage. May be harmful if swallowed. May cause
respiratory tract irritation. - '

ARRAARAKA KRR AR AKX ARKA A RRRA AR AN AR R AA AR Ak RN AR AR AR R KA Ak kAR bk ke rrk

PRIMARY ROUTES OF ENTRY: Eye and skin contact, ingestion, inhalation

TARGET ORGANS: Eye, skin, mucous membranes, kidney, central nervous system

MSDS Code: 0523-03-10-93 ' Page 1
Issue Date: 5/13/93 Continued on Page 2



MATERIAL SAFETY DATA SHEET

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Pre-existing kidney disease may be aggravated by
exposure to ethylene glycol.

EYE CONTACT:  This product miy cause severe irritation and damage upon contact with the eye.

SKIN CONTACT: Exposure to this product may cause severe irritation of the skin. If not removed
- promptly, burns may result. The extent of injury depends on the duration of
contact. This product is not expected to be absorbed through the skin in harmful
amounts or to produce skin sensitization. Repeated skin contact with ethylene
glycol may, in a very small proportion of cases, cause sensitization with the
development of allergic contact dermatitis.

INGESTION: Ingestion of this product may cause severe irritation or burns of the mucous
membranes of the mouth, throat, esophagus and stomach. Ingestion of large
volumes of ethylene glycol may result in central nervous system depression and
kidney damage. Cardiac failure and pulmonary edema may develop. Early to
moderate CNS depression may be evidenced by giddiness, headache, dizziness,
and nausea. Kidney damage may be evidenced by changes in urine output, urine
appearance or edema (swelling from fluid retention).

INHALATION: This product is not expected to present an inhalation hazard unless mists or vapors
are generated. Significant air concentrations are not achieved unless the product is
heated or sprayed as a mist. Inhalation of low concentrations of mists or vapors
may cause mucous membrane irmitation with sore throat, coughing and shortness of
breath. Intense exposure may result in destruction of mucous membranes and

A’ delayed pulmonary edema or pneumonitis. High vapor concentrations of ethylene
glycol caused, for example, by heating the product in an enclosed and poorly
ventilated workplace, may produce irritation of the upper respiratory tract, nausea,
vomiting, headache, dizziness, and irregular eye movements.

SUBCHRONIC, CHRONIC: ' }
No applicable information was found concerning any potential health effects resulting from subchronic

or chronic exposure to the product.

Repeated inhalation of ethylene glycol mist may produce signs of central nervous system involvement,
particularly dizziness and nystagmus (rhythmical oscllation of the eyeballs, either horizontal, rotary, or
vertical),

Prolonged exposure to high concentrations of mists of sodium hydroxide may cause discomfort and
ulceration of nasal passages. Chronic inhalation of mist may result in varying degrees of imitation or
damage to respiratory tract tissues and an increased susceptibility to respiratory illness. The effects of
chronic exposure to eyes and skin are dependent upon concentration and duration of exposure.
Dermatitis, conjunctivitis or effects similar to those for acute exposure may occur,

CARCINOGENICITY:
NTP:
*No ingredients listed in this section®
IARC:
*No ingredients listed in this section®
OSHA:
. - *No ingredients listed in this section®

MSDS Code: 0523-03-10-93 Page 2
Issue Date: 5/13/93 ‘ Continued on Page 3



MATERIAL SAFETY DATA SHEET

_,.,wSection 4. FIRST AID MEASURES

EYE CONTACT: In case of contact, immediately flush eyes with plenty of water for at least 15 minutes.
Seek medical aid immediately.

SKIN CONTACT: In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes. Seek medical aid immediately. Wash
dothing before reuse,

INGESTION: If swallowed, do NOT induce vomiting. Give large quantities of water. Seek medical aid
immediately. Never give anything by mouth to an unconscous person,

INHALATION:  If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Seek medical aid.

Section 5. FIRE-FIGHTING MEASURES

FLASH POINT: > 200°F (TCC) This product is not flammable or combustible.
LOWER FLAMMABLE LIMIT: Not available UPPER FLAMMABLE LIMIT: Not available
AUTO-IGNITION TEMPERATURE: Not avaifable
- &3 EXTINGUISHING MEDIA: Use extinguishing media appropriate for the surrounding fire.

FIRE-FIGHTING INSTRUCTIONS: ' Exercise caution when fighting any chemical fire. A self-contained
breathing apparatus and protective clothing are essential.

FIRE & EXPLOSION HAZARDS:  Product emits toxic gases under fire conditions.

DECOMPOSITION PRODUCTS:  Thermal decomposition or combustion may produce carbon monaxide,
carbon dioxide, nitrogen oxides, phosphorus oxides, and sulfur oxides.

NFPA RATINGS: Health = 3 Flammability = 1 Reactivity « 0 Special Hazard = None
Hazard rating scale: 0= Minimal 1= Slight 2= Moderate 3= Serious 4~ S¢vere

Section 6. ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN [F MATERIAL IS RELEASED OR SPILLED: Wearing appropriate personal protective
equipment, contain spill, collect onto inert absorbent and place into suitable container,

MSDS Code: 0523-03-10-93 : Page 3
Issue Date: 5/13/93 Continued on Page 4



MATERIAL SAFETY DATA SHEET

t

Section 7. HANDLING AND STORAGE

”)

HANDUNG: Do not get in eyes, on skin or dothing,.
Avoid breathing vapor or mist.
Use with adequate ventilation,
Wash thoroughly after handling.
Keep container dosed when not in use,

STORAGE:  Store in a cool, well-ventilated area away from incompatible materials,

Section 8, EXPOSURE CONTROLS / PERSONAL PROTECTION

PERSONAL PROTECTIVE EQUIPMENT:

EYEFACE PROTECTION: Chemical splash goggles and face shield
SKIN PROTECTION: Chemical resistant gloves and protective clothing
RESPIRATORY PROTECTION: If airborme concentrations exceed published exposure limits, use a NIOSH
~ approved respirator in accordance with OSHA respiratory protection requirements (29 CFR 1910.134).

ENGINEERING CONTROLS: Use local and/or general exhaust ventilation to maintain airborne concentrations
below exposure limits.

WORK PRACTICES: Eye wash station and safety shower should be accessible in the immediate area of use,

Section 9. PHYSICAL AND CHEMICAL PROPERTIES

BOILING POINT: Not available SOLUBILITY IN WATER: Complete
VAPOR PRESSURE:  Similar to water - SPECTFIC GRAVITY: 1.34 -1.38 ¢ 25°C
VAPOR DENSITY (air= 1): Similar to water pH: > 12

% VOLATILE BY WEIGHT:  ~ 60 FREEZING POINT: Not available

APPEARANCE AND ODOR: Clear, golden liquid,

Section 10. STABILITY AND REACTIVITY

CHEMICAL STABILITY: Stable . HAZARDOUS POLYMERIZATION: Will not occur
CONDITIONS TO AVOID:  No spedfic information.
INCOMPATIBILITY: Strong oxidizers and acids

MSDS Code: 0523-03-10-93 Page 4
Issue Date: 5/13/93 Continued on Page 5



MATERIAL SAFETY DATA SHEET

DECOMPOSITION PRODUCTS: - Thermal decomposition or combustion may produce carbon monoxide,
carbon dioxide, nitrogen oxides, phosphorus oxides, and sulfur oxides.

TN

" _/Section 11. TOXICOLOGICAL INFORMATION

ON PRODUCT:
No information entered at this time.
ON INGREDIENTS: /
Oral LDg, Dermal 1Dg, Inhalation LCqy
Chemical Name (rat) (rabbit) {rat)
Ethylene glycol 4700 mg/kg 9530 mg/kg Human TCLO:
: 10,000 mg/m3
Sodium tolyltriazole 640-920 mg/kg (0% > 2 g/kg Not available
: soln)
Sodium hydroxide 140-340 mg/kg 1350 mg/kg Not available

Section 12. ECOLOGICAL INFORMATION

ON PRODUCT:
Aquatic toxicity data:
48 hr LCqy (Ceriodaphnia dubia): 188 ppm
96 hr LCqy (rainbow trout): 471 ppm
96 hr LCs, (fathead minnow): 1310 ppm

) Environmental data:
COD: 250,000 mgA
BOD: 37,000 mg/l

Section 13. DISPOSAL CONSIDERATIONS

RCRA STATUS: Discarded product, as sold, would be considered a RCRA Hazardous Waste based on the
characteristic of corrosivity. The EPA Hazardous Waste Number is D002,

DISPOSAL: Dispose of in accordance with local, state and federal regulations.

Section 14. TRANSPORT INFORMATION

DOT CLASSIFICATION:
Hazard Class: Corrosive material
Proper Shipping Name:  Comosive liquid, n.o.s. (contains Sodium hydroxide)
D Number: UN 1760
Label: Corrosive

Section 15, REGULATORY INFORMATION

. OSHA Hazard Communication Status:  Hazardous

MSDS Code: 0523-03-10-93 Page S
Issue Date: 51393 Continued on Page 6



MATERIAL SAFETY DATA SHEET

TSCA: The ingredients of this product are listed on the Toxi¢c Substances Control Act (TSCA) Chemical
Substances [nventory. :

'\> CERCLA reportable quantity of EPA hazardous substances in product:

Chemical Name RO

Ethylene glycol _ 5000 b

Sodium hydroxide ‘ 1000 1b

Product RQ: 100,000 b (Notify EPA of product spills exceeding this amount.)
SARA TITLE II: '

Section 302 Extremely Hazardous Substances:

Chemical Name_ CAS ¢ RO IPQ,
*No ingredients listed in this section® _

Section 311 and 312 Health and Physical Hazards:

Iminediate . Delayed Fire Pressure Reactivity
[yes] [yes] [no] [no] [no]
Section 313 Toxic Chemicals:
Chemical Name CAS # Weight
Ethylene glycol 107-21-1 ~2

@ Section 16. OTHER INFORMATION

HMIS RATINGS: Health = 3° Flammablility = 1 Reactivity = 0
Personal Protective Equipment = X (to be specified by user depending on use conditions)

*There are potential chronic health effects to consider.
Hazard rating scale: 0= Minimal 1= Slight 2= Moderate 3= Serious 4 = Severe

MSDS REVISION SUMMARY: Reason for reissue: Update to new format.

While this information and recommendations set forth herein are believed to be accurate s of the date hervof, CALGON
CORPORATION MAKES WO WARRANTY WITR RESPECT HERETO AND DISCLATHS ALL LIABILITY FROM RELIANCE THEREOM.

PREPARED BY: P.J. Maloney

MSDS Code: 0523-03-10-93 Page 6
Issue Date: 5/13/93 ' ‘ Last Page
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Igentity (Trade Nama As Used On Labet)

, Dalra Chemical Cb::porat:ion . N/4 '
“‘?“aﬁ“"c'mm pema TR '?75{-33_@0, =
j a,;mg;g, Mapylaad 21226 cimi‘; 1993 .. LIV, OtEE (L) inc )
410-354=0100 | N TSRO A
Phone Numbar (For Iniormatisn) R Prepaced 8y* ‘
o N T A P e e e
r SECTION 1 - MATERIAL IDENTIFICATION AND INFORMATION ,' J
coum:ﬁsﬁ %mgig'm &,ﬁ,ﬁg‘“’u‘}‘,“am‘":@m' % o’sgf ‘i&_‘ﬂ RECORWERDED
Aluaminum Sulphate (Aluam) 57.0 | N/A’| N/a TWAL -
' 2 mg/nd as AL

Es Adr Contasminar

. 30

Non-Harardous lngredients

TOTAL 100
SECTION 2 - PHYSICAL / CHEMICAL CHARACTERISTICS f
Ao s N/A R praviy 1.6l "
M
gﬁ'ﬂﬁ?mmmmm Negligible Poelrf" 105°C
T Dt /A P Ry,
i veter 50z @ 32°% Resc o
1
ane Odet White or Brownish Crystals With No Odor. |
SECTION 3 - FIRE AND EXPLOSION HAZARD DATA '
] i Ay . Flammability Umts | ' —
-?':::&?S’z‘;m Noa-Flammable Y-rﬁmﬁ'ﬁa N/A Ah"r;amwlvlorfum’amu " N/A LEL N/A VEL N/A
Extinguisher ' 4 :
Medis Water . o g™ 221 Y7 2T O
Soecisl Fire T o irr—-
Fighting Procedures __Wear NTOSH Approved. Self-Contiained Breathing Apparatus.
APR C 2 19%
MmLE.Y h.uhn Cd‘ ‘A

an
. ‘g’;‘o“.i‘i;‘én”{f.w& See Hazardous Decomposition Products in Section IV,
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STABILIYY Conaitions

8 Suou' Ta Avoid Tenparatures above 760°C - would release toxic & corrosive gases

agtable, ., .
incompatsdili ] .

(M.‘}u’i:m !;l?voc'd) Alkalies “-_4 water teactive materials like oleum cause exothearmic rasctions. (
raz3/cous
_,D:é;,mcmmon Proqucts | Sulfur oxide gases (toxic & oxidizars § corvosive). Trioxide is a fire hazard
T . MROOUS POLYMERIZATION  |Csndiuang

& Will Nog Oceur

SECTION 5 - HEALTH HAZARD DATA

PRIMARY RQUTES (X Innataven 3 ingastion CARCINOGEN OnNre d osHa

of ENTRY Q) Sxin Absorption T Not Hazardeus LISTED IN O 1ARC Monograpn K Not Listed

Acute ' ,

HEALTH HAZARDS Ingestion may irritace gaetrointestinal cract., May cause nausea,

Cvome  vOmIting and purging. Swkin izritation on tepeated or prolongea
2fontact or ahen M_,';sglunv_{v; gneg'n_tr

Siggs and Symptoms May reach TLV without visible indicatiom.

Megicat Conartions
Generally Aggravated by Exposute Resperacory problems.

EMERGENCY FIRST AID PROCEDURES - Ssek medicar assistanca (or furthar Lredlmaent, 00341vation and support if necessary,

Eye Contact Flush with wacar for 15 =minutes and seek medical attenmtioa if needed.
Skin Contact Flush with wvater and remove contaminated clothing. ..
A R Ry
Innalation Remove Lo well vearilaced area.
| ﬂ“""" Induce vomicing and seek medical advice,
, o

SECTION 6 - CONTROL AND PROTECTIVE MEASURES

Respiratocy Prolection : . .
{Soecify Type) NI0SH agyproved dust & mist respirartor when required for auisance dust.
Prowctive Glovas .. Eye Protection o

' Aubber or Vinyl Chemicgal Goggles
YENTILATION (& toca Exnaust C Mechanical (genenl) O Special
T0 BE USED ‘

: 7 Cther (specity)

Other Protective 1 v : ” )
R s quipment Long sleeved shirt aod trousers, hard hat or other head covering and boocs
Hygisnic Wark BEye wash and shower in work ares.
Practices

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE / LEAK PROCEDURES

Steps W oe Taken If Matenal  Shovel up dry chemical & place in covered container, Spray residue with

15 Soilieg Or Released ‘
arge amoun s O WatlerT eulrTdllze W s$oda 3 or llme, qua en on CequIre due

to. releagse of carbon dioxide gas.

L’:f;;o‘i"”“' Disolve in water, ueutralize wirh alkali; cthen flush co sewer with large

quancities of water, if permitted by applicable disposal regulaci'o_us.

[ Y to be Taxen . ]
innﬁ::éﬁ.ﬂn: and Storage  Store in cool dry area. Avoid contagt with eyes, skin or clothin;.
Avoid breathing dust. :

Qer Precautions and/or Special Hazards

i3
A e m

P FA L. . L,
a:,i:g- Heaith L Flammaoility__0 Reactivity | _ Soecini_Q | Rating” Meattn___ Pammabitity..  Reseenie:
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NUCLEAR PLANT WNP-2, OPERATING LICENSE NPF-21

LICENSEE EVENT REPORT NO. 92-042-01

Transmitted herewith is Licensee Event Report No. 92-042-01 for the WNP-2 Plant. This .
report is submitted in response to the report requirements of 10CFR 50.73 and provides an
update of the root cause analysis that was not available with the initial LER.

Sincerely,

J. W. Baker
WNP-2 Plant Manager (Mail Drop 927M)

JWB/CLF/cgeh

Enclosure

cc:  Mr. J. B. Martin, NRC - Region V
Mr. R. Barr, NRC Resident Inspector (Mail Drop 901A, 2 Copies)
INPO Records Center - Atlanta, GA

Mr. D. L. Williams, BPA (Mail Drop 399)

VaYiai : o D ﬂ
Authar: CL Fies( J Krl‘/:/ J-17-43 For Signature of: JW Baker W/M—
Section: ] v
For Approval of: AG Hosler DJ Pisarcik
Approved: 62 ) s DKM’ '
Date: 3-47 28 2 -s7-43
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WASHINGTON PUBLIC POWER SUPPLY SYSTEAM

P.O. Box 968 ¢ 3000 George Washington Way ¢ Richland, Washington 99352

March 19, 1993
G02-93-0584

Docket No. 50-397

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: NUCLEAR PLANT WNP-2, OPERATING LICENSE NPF-21
"~ LICENSEE EVENT REPORT NO. 92-042-01

Transmitted herewith is Licensee Event Report No. 92-042-01 for the WNP-2 Plant. This
report is submitted in response to the report requirements of 10CFR 50.73 and provides an
update of the root cause analysis that was not available with the initial LER.

Sincerely,

A

. W. Baker
WNP 2 Plant Manager (Mail Drop 977’\11)

JWB/CLF/cgeh
Enclosure

ce: Mr. J. B. Martin, NRC - Region V
Mr. R. Barr, NRC Resident Inspector (Mail Drop 9014, 2 Copies)
INPO Records Center - Atlanta, GA
Mr. D. L. Williams, BPA (Mail Drop 399)
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LICENSEE EVENT REPORT (LER)

FACILITY NAME (1)

Washington Nuclear Plant - Unit 2

DOCKET NUMEER (2)

ofsjole o|3|9|7

PAGE (3}

1 e [y |

TITLE (4)

NONRADIOACTIVE STORM DRAIN POND FOUND TO CONTAIN RADIOACTIVITY ABOVE
EXPECTED LEVELS

EVENT DATE (5)

LER NUMBER {8) REPORT DATE (7) QTHER FACILITIES INVOLVED (8)
WONTH] DAY | YEAR | YEAR | [GEQUENTIAL | IREVISION |MONTH| DAY | YEAR [FACILITY NAMES " TDOCKET NUMBERS(S)
NUMBER NUMBER
015 Q
— perd
1|11|19l29!2 olalzro‘l oisxlssls olslololo
OPERATING ~ [THIS REPORT 1S SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR §: (Check one or more of the following) {L1)
00E (9) 1
POWER LEVEL | J20.402(b) | _[20.405(C) _q50.73(a){2)(iv) _ﬁ77,7l(b)
(10) " 120.405(a) (1) (§) ls0.36(c) (1) [ 150.73(a) (2){v) ]73.73(c)
1] o} of Jeo.405{a)(1)(ii) | 50.36{c)(2) [ 50.73(a)(2){vii) |_JOTHER (Specify in Abstract
_520.405(&)(1)(i11) | 150.73{a}(2)(3) __50.73(3)(2)(V1ii)(A) below and in Text, NRC
[ j20.405(a) (1) (iv) [_{50.73(a}(2)(i1) - 1s0.73(a) (2} (viit)(B) Farm 366A)
20.405(a) (1) (v) 50.73(a)(2)(iit) 50.73{a} (2} (x)

LICENSEE CONTACT FOR THIS LER (12)

NAME TELEPHONE NUMBER
Cc. L. Fies, Licensing Engineer AREA COOE
5 l 0 l 9B ] 7 l 7 l - ‘ [4 I 1 I [A ’ 7
COMPLETE ONE LINE FOR EACH CCMPONENT FAILURE DESCRIBED [N THIS REPGRT (13) — '
CAUSE | SYSIEM CGMPORENT MANUFACTURER |REPORTABLE TAUSE | SYSTEN COMPONENT MANUFACTURER |REPORTABLE
TO NPRDS 10 NPRDS

SUPPLEMENTAL REPORT EXPECTED (14)

EXPECTED SUBMISSION

,,h—] YES (1f yes, comolete EXPECTED SUBMISSION DATE)[X

NO

DATE (15}

MONTH

0AY

YEAR

ABSTRACT (18}

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(=)(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
corTective 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
: FAC]L’lTY NAME (1) DOCKET NUMBER (2) LER NUMBER (8) FAGE (3)
Washington Nuclear Plant - Unit 2 I I | 1 | I | fear | Mumber [ Rev. Ko.
ofls{oloola]ls]
o2 ojalz | blo 2 ok |7

TITLE (4)

NONRADIOACTIVE STORM DRAIN POND FOUND TO CONTAIN RADIOACTIVITY ABOVE EXPECTED LEVELS

Plant anditions

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 over the impacted
area, was calculated to result in a quantity greater than 10 times the 10CFR 20 Appendix C value. This
condition is a 30 day reportable event under 10CFR 20.203(e), 20.405(a)(1)(iii) and 10CFR 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 WINP-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, I-131, Mn-54, Cs-134 and
Ce-141 have been detected in the pond area as previously reported in a Radiclogical 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).

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 radiocactive 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.

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 continved 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.

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

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.

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.

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

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.

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

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.

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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Safetv 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 I-131 and tritium concentrations exceeded the ODCM reporting levels. This

special report contams detailed information on conditions associated with the storm drain pond pnor to that
date.

EUS Information

Text Reference : - EIIS Reference
Svstem Component
Turbine Building Sumps T-1, T-2, and T-3 NM R
Isolation Valve, FDR-V-18 WH \%
Check Valves FDR-V-34 and FDR-V-35 WH A"

Sump Discharge Radiation :
Monitors (FD-RIS-1,2,3) WH RIS
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ttachment 1

" COBALT-60 AND ZINC-65 TOTAL ACTIVITY AT THE STORM DRAIN

BASED CN THE JULY 1582 CORE SAMPLES

SAMPLE EAMPLE SAMPLE SAMPLE SAMFLE SAMELE
PARAMETEAS 7431 7-1-1 7-2-1 7-2-1
Localion edge gond neck edge pond neck outfali outlzll

Samgale Depth(!} 0-1.5 1.5.3.0 0-1.0 1.0-2,0

S.A. Allecied(sq &} 64CO (50'X1207) 6CC0 {50'X12C7) 10CO(100°X307)  31CG3{100°K: 0
Velume (cubic K) $000 200Q 1600 1€20

wet Volume (cubic ©m) 2.52+08 2.55+08 2.32+07 52407
Dry Volume {cubic cm) 1.52+C8 1.£8+408 1.7E+07 1.7E+GT
veelght (xg) 230CC0.0 290006.0 32060.0 32850.0
Co-E0 Activity (FCifx3) 920.0 100.0 250.0 2400.0
Za-85 Activity (pCifke) €1.0 40.0 62.9 72,0
Tcial Co-E9 (microceuries) 270.0 29.0 e 7:.0
Tetal Zn-85 (microcuries) 23.0 12.0 2.0 2.3

.

Ncte: Appendix C limits=10 end 100 microcuries {or Co-€0 end Zn-83, respeciively.

Assumptions
. Sample 7-2-2 (mid-channel) was not included since the results were
very low. '
. The sample depths included were the only ones containing significant
activity.
. A volume reduction factor of 30 percent was applied to the wet

sediment volumes to obtain dry sediment volumes.
. A dry sediment density of 1.9 grams per cubic centimeter was

assumed.




WASHINGTON PUELIC POWER

&) SUPPLY SYSTEM
INTEROFFICE MEMORANDUM

DATE: May 21, 1993

TO: / W?TB»Z Plant Manage (927M)
FROM: V, E Shoc ey,{/ua.?ager, Health Physics (1020)

SUBJECT: RESPONSE TO ST-101 SAMPLING REQUIREMENT 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 thls 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. -

Attachments
- Distribution: /}W
JP Albers (1021)
DW‘COIeI' (PE20)
TE Chusler (1020)
JC @Gearhart (1023)
—WA Kiel : (PE20)
PJ Macbeth (927K)
MM Monopoli (185)
AL Ozxsen (387)
TV Parrish (1023)
DJ Pisarcik (927K)
KE Pisarcik (PE18)
JE Rhoads (PE21)
GC Sorensen (PE20)
GO Smith 927)
DIC File 502.2.1 (1020)

VES/Ib

WP-102 R6 {6-80)




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 attempted, 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 SAMFLE 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 rmmmxzed man caused disturbance effects between

locations.

The lettér sequence followed in ordel_j of sampling sequence is:
D,E,F,GHILCJ BKL 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 taﬂmgs 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 1.0E+03 pCi/kg. 1t
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 detaﬂed
information regarding the inputs into the pond.




STORM DRAIN (ST101)
CORE SAMPLE LOCATIONS
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ST101 CORE SAMPLE RESULTS

ST101 CORE SAMPLE RESULTS
STATION 101A '

"STATION 101B

PICOCURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)
325¢ 110 - - ﬁ
3000 - ] 100 - . e . P b e o o
2760 -+
80
2600
80 -
2250 .
2000 4~ 70 - -
1780 + 8o -+
1500 j— 5o +
1260 40
1000 -~
30
760 -
500 - 2T
260 10 -
e T B ———— o T T
-2 2'-3" 3.5 87" -9 9'-10.6' 113" 13°-14.4° 0'-2" 2'-3 3-8 &-7

1’12

3500

3260 -
3000 -1

2760

2600 -~
2260 -
2000 -
1760 +
1500 -
1260 -
1000 -

780 -+

§00 +

260

CORE DEPTH {Feet)

3D e¢0-80 —— NOMINAL LiLD

ST101 CORE SAMPLE RESULTS
STATION 101C

PICOCURIES/KILOGRAM (Dry)

-T

0'-2 -3 3-65 &7 7.0 o1 we12
CORE DEPTH (Feet) ’
2 c0-80 - NOMINAL LLD

110
100
80

80 ~t-

70

80 -
50 -
40
a0
20

10

[}

-10

CORE DEPTH (Feet)

0co-s0 - NOMINAL LLD

* 87101 CORE SAMPLE RESULTS
STATION 101D :

PICOCURIES/KILOGRAM (Dry}

1

T T T T T 1
0'-2* 2'-3 3-6' &-7 7'-9 0'-11 1'-13*
CORE DEPTH (Fest)

[CJco-60 -~~~ NOMINAL LLD



ST101 CORE SAMPLE RESULTS
STATION 101E

B T
a8’ &'-8.6"

CORE DEPTH (Feet)

o-2'

GO-80 — - NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101G

PICOCURIES/KILOGRAM (Dry)
110

FOO e et o e e e e o e e

80 -+
70 1

60 -1~

5o -+
401

30 -

20 -

10

C 128

T T T
2'-3.6° a-6 -7 1'-8 g'-11.8°

CORE DEPTH (Feet)

E=Jco-80 -— NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101F '

PICOCURIES/KILOGRAM (Dry)
110 -

100 -
0 -
80 -

70

60 -
50
40

30 1

20

10 -

T T
- -7 7-8° 17116’
CORE DEPTH (Feat)

f CO-80 -~ NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101H

PICOCURIES/KILOGRAM (Dry)
450

426
400
376
A60
326 -
300
276
280
226
200 -
178
160

TVt 1 1 & 1 &3

100 -
76 -}
60 -
26

o
-28 -

—

T T 1 1 T ) T
0.2 2*-3 I-6" 6'-7* 7'-7.9° o'-11 11-11.9° 13°-13.6"
CORE DEPTH (Fest)

EJco-80 ~'- NOMINAL LLD




ST101 CORE SAMPLE RESULTS | ST101 CORE SAMPLE RESULTS

STATION 1011 STATION 101J
PICOCURIES/KILOGRAM (Dry) - PICOCURIES/KILOGRAM {(Dry}
110
190
180 QOO o+ v+ oot s s i+ e e e o e b it ot o oot e e+ e e e e
170
1680
150
140
130
120
110
100 - - s
[1]
80
10
a0
1]
40
30
20
10 = | mseectens
o — T ~10 T T T T T T T T
0r-2" 2'-4.2° LAY o-11.7" o'-2* 2-3 a6 5-7° 7°-9 0.1 n-13’ 13'-14°
CORE DEPTH (Fest) - - CORE DEPTH (Feet)
[300-80 —— NOMINAL LLD ! [CJco-s0 - -~ NOMINAL LLD
ST101 CORE SAMPLE RESULTS : : ST101 CORE SAMPLE RESULTS .
STATION 101K ' STATION 101L
PICOCURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)
120 700
110 . 850 -
600
100 S " e mremen e et oo [
6§80
(-1 500 -
80 450
70 400 -
a&o0
80
300
L 14] 260
40 200 -
30 180
w0 ——— . e e 2 e e e o
10 °
o T T —T - r * T T -60 T T T Y —T T Y
0-2' 2-3 a‘-g° 57 -9 °-10.5"  11-12.4° 13'-13.8" 0*-2’ 2-3° -5 6-7 -0 9'-10° 11°-14.8°
CORE DEPTH (Feet) CORE DEPTH (Feel)’

[z3c0-80 —— NOMINAL LLD R 3 c0-80 -~ NOMINAL LLD




ST101 CORE SAMPLE RESULTS
STATION 101A .

PICOCURIES/KILOGRAM (Dry)

T T
2'-3' 3-8 §'-7r 7°-9' 9-10.6'

CORE DEPTH (Feet)

=13 13'-14.4°

(5)€8-137 EZ3C8-134 -1 C8-137 NOMINAL LLD  ---CS-134 NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101C

PICOGURIES/KILOGRAM (Dry)

aso

328
300]
278

260
226
200
176 -
160
126 -
100 -

GORE DEPTH (Fest)

GZlce-137 EAC8-134 -~ CS8-137 NOMINAL LLD  -*-C8-134 NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101B :

PICOCURIES/KILOGRAM (Dry)
70

80 F e e -

60 fmece-maaceanen e eeeeeaesrccccceccmececcceameceasaaneammaan i manade e

10+

0*-2* -3 3-8 6-7* 7°-9" -1 n-12'

CORE DEPTH {Feset)

' CJcs-1a7 EZ3cs-13a © ©8-137 NOMINAL LLD  =--CB-134 NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101D

’o PICOCURIES/KILOGRAM (Dry)
5
&8 -
80
45 -
40 -
38
30
26
20
15‘-
10
6
¢ -
-8 T T
0'-2° 2'-3' 3'-8" &-7° 7-9 =11 11°-13*

CORE DEPTH {Feet)

Ccs-137 EZ63-134 - C9-137 NOMINAL LLD  --- GS-134 NOMINAL LLD



ST101 CORE SAMPLE RESULTS ~ ST101 CORE SAMPLE RESULTS

STATION 101E : STATION 101F
100 PICOCURIES/KILOGRAM (Dry) ‘o PIGOCURIES/KILOGRAM (Dry)
90 -
80
70
a0
60 -
40 -
30 i
20 -
10
o
=10 T T T T -~ T
o2’ 2-3 3-8 6'-8.5' 7°-10° ”w-13 . *-B’
CORE DEPTH (Feet) CORE DEPTH (Feel)
EAcs-tar EZ08-134 —-!€8-137 NOMINAL LLD  ---CS-124 NOMINAL LLD 1 [Jcs-137 EZc8-134  —-GS-137 NOMINAL LLD  ---G8-134 NOMINAL LLD
ST101 CORE SAMPLE RESULTS . , ST101 CORE SAMPLE RESULTS
STATION 101G : STATION 101H
. PICOCURIES/KILOGRAM (Dry) 50 PICOCURIES/KILOGRAM (Dry)

a-s 5-7 *-g¢ , =y SR (2
CORE DEPTH (Feet) CORE DEPTH (Feet)

=119

EZlcs-137 EBEZ3cs-134  ~—- £8-137 NOMINAL LLD --- CS-134 NOMINAL LLD [ZJes-13y  EZZc3-134  ~ ~63-137 NOMINAL LLO  --° G3-134 NOMINAL LLD



ST101 CORE SAMPLE RESULTS
STATION 101J

ST101 CORE SAMPLE RESULTS
STATION 101

PICOCURIES/KILOGRAM (Dry)

PICOCURIES/KILOGRAM (Dry}

-1t

79

&'-7"

CORE DEPTH (Feet)

3'-&*

0'-2*

70

80 - -

-7’

&§'-7.8°

2'-4,2°

70
(.11

&0

CORE DEPTH (Feet)

-~ 1 G8=137 NOMINAL LLD

-+ G3-137 NOMINAL LLD =* C8~134 NOMINAL LLD

£ ca-134

lcs-137

-~=~ C8~134 NOMINAL LLD

C8-124

cs-137

ST101 CORE SAMPLE RESULTS
STATION 101L

ST101 CORE SAMPLE RESULTS
STATION 101K

PICOCURIES/KILOGRAM {Dry}

PICOCURIES/KILOGRAM (Dry)

70

€0 +—

-3 a6 &7 -6 9°-10° Toar-14.6°

0'-2

€'~10.6° w-12.4 13°-13.8*

79

6°-7"

CORE DEPTH (Feet)

a'-8°

CORE DEPTH (Feet)
-~ C3-137 NOMINAL LLD

©8-137 NOMINAL LLD

~v-C38=134 NOMINAL LLD

E23 ca-134

D cs-137

-+ C8-134 NOMINAL LLD

©8-134

Gs-137



468

40

as

a0

28

20

48

40

a5 -

30 -

28 -+

20 -

16 1+

ST101 CORE SAMPLE RESULTS
: STATION 101A

PICOCURIES/KILOGRAM (Dry)

T T 7 L T ¥ ¥ T T
o-1 rez' 2'-3* a-5 57" o9t 106" 1137 13144
GORE DEPTH (Feet)

MN-84 — NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101C

PICOCURIES/KILOGRAM (Dry)

2'-3 3-8 &-7" 7’0 o1 w-12*

CORE DEPTH (Feet)

[CIMN-84 -~ NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101B

PIGOCURIES/KILOGRAM (Dry)

45

A0 =~ e e e e

385 -1

30

26

L 1 R
36 57 -9 LT
CORE DEPTH (Faet)

' EMN-54  ©© NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101D

PICOCURIES/KILOGRAM (Dry}

48

Y. 1 ST ———

as —1-

30 -+

20 -1

T == Y

36 570 70 o1y
CORE DEPTH (Feet)

[COMN-64 - — NOMINAL LLD



ST101 CORE SAMPLE RESULTS ST101 CORE SAMPLE RESULTS

STATION 101E STATION 101F
PICOCURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)
45 46 —r
40 a e e e e ‘u e m i i e et dmsmem e am e et med 8 ademes w4 - - PR,
' 36 4
s -+
) 30 +
30+ 264
28 + 20 -+
W07 : (L o
10 1
& -+
] o
-s -
iz -10 - T T T T T
z'-a' a'-6* 17°-13' 0'-2" -3 3-8 6"-7" 7'-8' 11'-11.6°
CORE DEPTH (Feel) ‘ CORE DEPTH (Feet)
EMN-M -+ NOMINAL LLD f CIMN-54 NOMINAL LLD
ST101 CORE SAMPLE RESULTS | ST101 CORE SAMPLE RESULTS
STATION 101G STATION 101H
PICOGURIES/KILOGRAM (Dry) PICOCURIES/KILOGRAM (Dry)
48 45
‘o P P, - e s ehmr a1 —————— - b—— v ottt o At ¢ ot - er— 40 S i . - - 4 Mt eemA s e e s v e mi g b s S e e . e L ro—— ———- tns tm———r— o~ o o
a5 4 . ag --
: 30 -1
30 -
25 -
25 -
20 -1~
20 +
16 -
usjw . . 104+
10 - &
0.
T e -6 —— T Y T v T T T
0'-2 2°-4.6 3'-§' 67 9'-11.8° . 0'-2 22 3'-6° &7 7'-7.8' -1 1-11.0°  13'-13.6'
CORE DEPTH (Feet) CORE DEPTH (Feet)
- CZIMN-64 -~ NOMINAL LLD . CEIMN-84 -~ NOMINAL LLD




45

40

26

45

40

ao -+

ST101 CORE SAMPLE RESULTS
STATION 101l

PICOCURIES/KILOGRAM (Dry)

o'-2¢ 2°~4.2 8'-7.8" o-1.7"

CORE DEPTH (Fesat)

CZIMN-54 -~ NOMINAL LLD

ST101 GORE SAMPLE RESULTS
STATION 101K

PICOCURIES/KILOGRAM (Dry)

LI - T N T T T T T R
02" 2’-3 3’6 6°-7° 79 ©°-10.5°  19-12.4°  13'-13.8°
CORE DEPTH (Feet)
[CIMN-64  —— NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101J

PICOCURIES/KILOGRAM (Dry)

46

40 A~ o -

ab -

30

25 +

20

151

-5 87" r-o o*-1y -1 13°-14°
CORE DEPTH (Fesat)

{IMN-64 - NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101L

PICOCURIES/KILOGRAM (Dry)

45

40 -

35 T

a0 -1

25 -~

20 -1

T2 -3 3-8 &8-7" -8 e'-10° 1°-14.8"

CORE DEPTH (Feet)

EIMN-64 =~ NOMINAL LLD




ST101 CORE SAMPLE RESULTS
STATION 101A

PICOCURIES/KILOGRAM (Dry)
200

180 -
180 -
170 -
100
160 -
1490
130 -
120 1
110
100

T T U r F & b4

©

o
l
T

T

T T T T

CORE DEPTH (Fest)

ZN-8E ——NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101C

PICOCURIES/KILOGRAM (Dry)

280

T T ¥
V-2 2.3 a'-g' &7 -9 €¢'-10.6* -1

1
13°-14.4*

226 -+
200 -+
176 -
1680 1
126 +

100

76 1+

oz z-a 3-8 &1 e o1y
CORE DEPTH (Fest)

[1zN-856 ~—~NOMINAL LLD |

w-12'

ST101 CORE SAMPLE RESULTS
STATION 1018

PICOCURIES/KILOGRAM (Dry}
110

100 e - -
00 -
80 1
70 -+
60 -4~
60 +
40 1+
ao +

20 +

10 +

0

]

«10 -

-z0 T T T T T T
02 2°-3° 3'-6 &-7 7°-9 o'~
CORE DEPTH (Feet)

CZI2ZN-08 -~ NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101D

PICOCURIES/KILOGRAM (Dry)
o

11-12*

OO o mm e e e i e e e s e e e St s & o

o-2° 2'-3' -5 6-7 7'-9 o'-1t'
CORE DEPTH (Feet)

CJzN-86 - NOMINAL LLD

-




ST101 CORE SAMPLE RESULTS
STATION 101E

PICOCURIES/KILOGRAM (Dry)

0’2’ 2-3° 3’5 6°-8.8" 7-10* ir-1

CORE DEPTH {Feet)

EZIZN-86 ~—NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101G '

PICOCURIES/KILOGRAM (Dry)

02 2-4.8 a-g 6-7° 78 9'-11.8°
CORE DEPTH (Feet)

[ zN-86 ~—HOMINAL LLD

110

ST101 CORE SAMPLE RESULTS
STATION 101F

PICOCURIES/KILOGRAM (Dry)

OO o« somor e+ e e ee e e e e i e e e s s e

90 1+

80 +

70 +
80
50
40 -
30 -
20 4+

10 -+

[}

"10

110

0’2’ -y 3'-8" -7 -8 11'-11.6*

CORE DEPTH (Foet)

(3 zN-66 ~- NOMINAL LLD

- 87101 CORE SAMPLE RESULTS
STATION 101H

PICOCURIES/KILOGRAM (Dry)

§8D e < et o et S e s e e 1 e e o e 21
00 -
80
70
80
s0
40 -
a0 -
20 -

10

T T T ¥ 4
&7 7-7.8" @-1r WM 121367
GORE DEPTH (Feet)

C3zZN-66 —— NOMINAL LLD



ST101 CORE SAMPLE RESULTS
STATION 101l

PICOCURIES/KILOGRAM (Dry)
110

400 - e o e e et e e n e
20 -
L
70
80 +
&0
40

30 -+

20 4

310

o

-10

02" . 678" o117
CORE DEPTH (Feat)

[ azn-66 - - NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101K

PICOCURIES/KILOGRAM (Dry)

120

AT E S
100 -
80 -

80 4—
70 -
60
60 T
40 4
30 4~

20 -

o'-2¢ 2-3° 3'-8' -7 79 9'-10.8' 1°-12.4° 13'-13.8°
GORE DEPTH (Fesl)

ZN-86 ~—— NOMINAL LLD

ST101 CORE SAMPLE RESULTS
STATION 101J

PICOCURIES/KILOGRAM {Ory)

110

100 +-- - . e s e e e evaiaes benm
00 -+
B0 +
70 -+
80 -~
80 1~

40 -

30 4

=20 T T T T T T T
0-2' 2*-a &7 70 o-1r 113 13°-14°
CORE DEPTH (Feot)
. CIzN-05 NOMINAL LLD

-ST101 CORE SAMPLE RESULTS
: STATION 101L

PICOCURIES/KILOGRAM (Dry}
110

00 - = e e s mme e s e o s e

90 -+
ao -~
70 -~
80 -|-

60 -f-

T T T
0'-2" 2'~3* 3'-8 . &-7 7'-0° =30 1M'-14.6'

CORE DEPTH (Feet)

[3zn-85 —— NOMINAL LLD



1993 5T10] CORE SAMPLE RESULYS - PICOCURIES/KILOGRAM DRY PAGE |

STI101A
[PATE! DEPTH CS-137| Cs-134 CGC-60 CO-538 ©0-57 IN-63 BE-7 K40 FE-59 | MN-54 ZR-95 NB-95 | RU-103| RU-104 1-131] BA-140| LA-140

04/22 0'-1'  ['3.008+02 |:1.26Be02 }-1.26B+03 | S$.3E+00 | ~1.3E+00 | S.0E+OL | 8.7E«01 | 1.08E+04 | ~2.5E+01 | 4.14B+01 | -3.2E«01 | §.3E+01 | 2.7E+00] -7.3E+01 | -3,7E401 | 3.2Es01 | 7.3E+00
D422 12 4.05B+02 | -1.42B302 | -3.05E103 | -1.3E«01 | ~9.3E-01 | 1.928+02 | 2.SEe02 | 1.J4E«04 | 3.1E:01 | 3.3E+Ob | 1.4E-02| S$.2E:01| 1.8E+01] -5.6E+00 | ~1.2E+02 | -1.8E01 | -1.48+0%
o4z 2-3° 1238402 5.9E+01 | 7,678+02 | -4.5E+Q0 ] ~1.6E¢01 | 2.00Es01 | 6.1E+D1 | L.85E40d | ~S.4EsQ0 | 1.4E«Q1 ] ~1.6E+01 | 3. 7E+01 ] 1.0E4Q0| 1.7EsD) | 9.8E+00 | -3.6Es01 | 9.3E+00

ce-141 | CB-144{ RA-226] TH-228| EU-152
-2.8E+01 | -3.8E+01 |, 1.12E+03 ['5,08E002 8.98¢01
—1.8E+01 | -$.1E+01 |- Z.06B+03.| 9.07E:02 | 1.2E+02
~1.4E+00 | ~6.0E+D} | 1.338+03 1.7.39B:02 | 7.3E+01

04722 3-5' ] 9.B3E¢DL [:4.91Be01 |. S.11B+02 | ~L.4E+0) | =S.3E+00 | 4.5E+01 | 3.2E+00 | 1.31E+04 | ~4.SE+00 | -3.1E+00 | 6.9E+01 | 2.2E+01 | -9.5E+00 [ ~S.9E¢00 | ~4.4E+00 | -2.7E+0f | ~1.3E«01 | 5.4E+00 | -1.0E+02 | 9.97B:02 |~5.05Bs02 | 2.6E+01
04722 37 158401 | 2.3E+01 I"1.04E402 | -7.7E+00 | -5.9E¢00 | -4.7E-01 | 2.0E¢<0j | ‘1.52E+04 | ~8,0E+00 | [.2E+00 | ~S.9E+00 | 1.1E:0) | -7.2Es00 | 6.1E+00 | 9.8Ev00 | ~4.8E400 | ~1.6E+08 | -9.6E-02 | -6.2E+01 | 7.40E+02 |:5,34E+02.| 1.1E+D}
04722 79 2.1E+00| 2.7E+01 | 4.1E+00| -£.0E+01] S.OE+0O | -3.0E+01 | 0.0E+00 | 1.31B+04 [ -8.9E+00 | 6.3E+00 ] 2.3E+01 | 1.6E+01| -4.7E-01 | 2.4E+01] 20E+01 [ -4.5E+00 | 4.0E«00| 1.5E+01 | ~4.1E+0) |8.56E+024 1.6E+01
2| 9-10.5* 5.2E«00 | 3.1E+01| 1.7E+Ot | ~1.3E+01 | ~6.1E+00 | 3.2E+01 | ~1.3E+QC | 1.59B+04 | 1.4E+01 | S5.7E+00{ 5.SE+01 1.9E+0) | 1.2E+00 | S.1E+01 | ~8.2E+00 [ 2.2E+0) | ~3.0E«D1 | S5.3E+00 | -1.1E+02 | 8,B0B:02 2.56+01
4221 11°-13° 44E+00 | 3,3E+01 | 3.4E«00) -7.4E+00 | -B.8E+00 | 1L.SE+00 | 3.2B+01 [ 1.378+04 | 3.2E+00 | 7.1E+00 § ~4.0E+01 [ -2.3E+00 | 2.1Es00} 1.SE+01 | -B.2E+00| 4. 7E+00| 3.2E+00| 8.4Es00 | -5.7E+01 |28.91B+02 | 5. 378401
-| 04722 ] 13°14.4° | -6.9Es00 | 3.9E+0} | 4.7E+Q0 } -1,0E¢D1 | -2.4E+00 | S.0E«Q0 | ~4.BE+Q00 | 1.OAR+O4 | 1.8Es00 | 6.7E+00{ 2.SE+Ol | 1.6EsQ) | ~1.6E«01 | 5.3E+01 | 4.7E«01 | 1.2E+0L | 2.8E+00| 6.BE+00 | ~7.4E+0) { 1.03E+03'|" 1.4E+02
o2z 03" 9.80E¢01 | 4:39B+01 | . 1.20B+03 | =2.6E+00 | ~3.7E+00 | 6.08B+01{ 5.8E+Ol | 1.47B+04 | -3.7E+00 | 2.65B+01 { -0.0E«00 | 1.8E+01 | =7.6E+00 | -3,5E+01 | 3.3E-01 [ -4.0E+00 | ~8.1E:00 | -6.2E+00 | ~7.6E+01 |: 9.938i02 |. 2.1E:0L

04/22] $'-10" | 1.67B+0) [ 2,3E+0) |'1.55B+02{ -6.6E+00 | ~7.0B+00 | 9.8E+00 | S.2E«0) § 1L.34B:04 | 3.9E«00 | 1.39E:0%1 | 1.3E.0I 1.6E+01 | -3.JEv00 | -3.0E+01 | ~1.0E+O1 | 3.1E+01 § -9.8E+00 ] -3.7E<00 | ~-6.4E+01 | 7.67B:02 ['4.798+02 [ J.1EsD4

STIoIB
* PATE] DEPTH Cs-137 CS-134 CO-60 CO-58 Cco-57 IN-65 NE~7 K—40 FB-39 | MN-54 2ZR-93 NB-95 | RuU-1031 RU-106 1-131 BA-140 | LA-140} CE-141 CE-144 | RA-226| TH-228| EU-152
odizL 0¢'-2* 3.1E+00 | 3.1E+01 | 5.30B«01 | =3.9E+00 | ~2,2E+00 | ~1.2E+08 | 1.3E+0 | 1.58B404 [ 7.3E+00 | 1.63B+01 | 4.0Es00 | 2.JE+01 | ~2.2E+00] -1.8Ee0} | «2,8E+00 { ~1,9E+0] | ~1.5E+01 | 2.7E+00 | ~4.BE+O1 | -3, 13B¢03 } §,071402 | 3.4E«01
o 2-3°  |:9.13BX00 | 3,7B+01 [ES.70E01 | ~1.3E/00 | ~8.2E+00 | -SI9E+100 | 2.6E<01 | 1.69H104 | ~1.9E+00 | L.48E+01 | -2.3E+01 | 8.0B+00]| 2.0E+00] 6.2E¢0) | -3,7E<00 | 4.4E+00 [ -1L.9E+0L | <2.9B+00 | ~1.0E+02 | 1.05B+03 | 6.44B+02 | 2.3Es01
™1 3.5 5.9E+00§ 2.7E+0] |- 2.16R+01 | ~1,71E+00 | ~4.1E+Q0 { ~S.4E+00 | 2.7E+01 | 1.24E+04 | ~2.0E«00 | 8.BE+00 | ~4.7E+00 | 1.1E+01 [ =1.8E400] 4.3Ee0) | -3.3E+00 | 2.3E+Ql | -9.2E+00 | ~2.7E~00 { -8.0E+0| | 6.99E+02 | 4.51E+02 | 3.3E+0)
o421 57 37E+00 | 2.1E:01] 7.5BE+00 | -2.9E+00{ -1,2E«G1 | 1.0E«0) | S.9E+01 | 1.29H404 | -9.6B+00 | 1.2E-O1 | 8.3E:0l 1,3E/01 | -3.0E+00 | 1.9E«0I 1.2E+() | ~8.7E+00 | ~1.3E+0} | 3.1E«00 ] 3.1B«00 }-7.21B402 | 4.898:02 | 1.8E«Gt
o2t 7-9 S.2E-01 | 2.3E+01§ 3.7E+00 | -4.3E+00 | ~5.7E+00 | ~5.0E+00 | 1.5E+O1 | 1.29B+04 | -B.SE+00 | 4.6E+D0} 1.6E+0) | 1.7E+D1 | 2.4E+00 | ~8.PE«00 | S.SE-01 | ~1.7E+0f } ~2.1E+OL | 1.1E<0) | -5.3E+01 | 7.38E102 |- 4.49B402 | S5.4E:0I
MRt 9-1p° 2.2E+00 | 3.9E01]| 2.5E+00 | ~4.1E+00 | ~1,1E¢D) | 2.2E+01 ] 1.1E+02 | 1,64E104 | -3.2E400 | 6.0E+D0 | -6.6E¢00 | 1.5E+Ol } ~.6E-01 | -9.8BE+0l § ~1.0E+00 [ 7.1E+01 } 4.4E+00| -1.BE+00 | ~9.9E401 | -1.06B403 | 6,07E+02} 5.2E+0
o421 N1 17E+01] 1.9E«01} 6.9E+D0| 0.0E+00{ 4.6E+00 | 3.SE«O1| 9.6E+Ol | ).21B+04 | -2.2E+01 | 5.3E+DO{ S$.2E+Ot [ $5.5E+00 | -9.3E+00 | -6.4E+01 { 1,2E+0l | 4.1E+01 | -1.8E-01 | 0.0E+00 | -1.1E+02 | 6.3E+02 |'4,39E+02} 5.5E+01
D42} P-5* 1.4E+Q1 | 2.2E+01 |- 9.94E:01 | ~4.2E+00 | -5.8E¢00 | 4.SE+00 | ~1.7E+OL | 1.32B304 | 8.5Es00| 9.BEs00 | 2.6EsO1 | 1.6Es0I | ~7,8E+Q0 | 1.5E«01 [ ~2.5E+00 | -3.1E+01 | ~2.0E.00] 1.DE+01 [ -4.7E+0} | 9.01E+02 | 4.83B402] 4.2E:01
o421 $-10° 6.2E+00 | 1.3E+01 | 5.99B+01°| -3.8E+Q0 | -7.9E+00 | 1.6E:01] 7.0EsOl } 1.26B+04 | -).7E+O1 | 6.6E+00 | 7.0E+0L | 2.2E+01 | 1.5E+D0 | -2.1E+01 | 6.BE+00 | -1.1E+0) | ~1.6E+01{ 6.2E+00 | ~7.7E+:0} | 8.53E:02-| 4.57B+02 | 5.6E+01L
04/21 | 10-12" 3.SE+00| 2.2E+00| 1.3E+0t | -2.5E+00 | -9.6E+00 | -3.9E:00 | 1.8E+00 { 1.34E+04 | -LIE/GO| 2.6E+00 | S.6E+Q0 | 9.SE+00| -2.6E+00 | 2.9E+01 | 4.AE+00{ 4.6E+00 ]| ~1.BE+01 | -3.1E+00 | -4.4E+0t | 8.35Es02 | 4.87B:02 | 4.7E+01
STIoIC
IPATE | DEPTH CS-137| CS-1M4 CO-60 CO-s8 CO-57 ZN-65 BE-7 X—0 FE-59 | MN-3 ZR-95 NB-951 RU-103} RU-106 1-131 BA-140 | LA-140| CE-141} CE-144| RA-226| TH-223| EU-152
04/21 0°-2" 3.72B401 { 3.2E¢01 | 3.23E«02| ~1.1E«00 | ~1.0E401 | 1.5E401 ] 2.5E+Q1} 121041 3.8Ee00] 138500 | 2.2BEe00] 1.0B01 | 1.iEs00} ~1.8E+01 | ~4.1E+DD | ~L.1EsO1 | ~2.3Es01 | 4.0E<00 | ~7.2E+0} | 7.63E+02 | 4.45Be02 | 3.2E:01
04721 2'-3 326402 1-1:238:02 [ '3.358+03 ) =1.1E+01 | ~1.)E+O1 | 2.468:02 [ 1.5E+02] 1.5BE«03 | -1.4E-00 | 2.5E+0t [ 7.38+01{ 2.7E+01 | -2.1E+00 | ~1.1E+01 | -3.6E+01 | 9.8E+01 | -2.6E<01 | 2.3E+01 { -5.7E+01 | 1.638+03 | 7.15Bs02| 9.4E«08
o4/ 3'-§° 1.2E+01 | 2,2E201 | 4.11BHD2 | -6.7E+00 | ~-5.3E+00 | S4E«Q] [ 7.3E+01] 1.458+04 | -1.2E+00 | 7.3E+Q0 | 4.7E+01 | 1.6E+03 | -5.1E-0) | 3.0E+Di | -2.7E+00 | ~1.4E+01 | ~1.3E+01 | ~-1.8E¢00 | ~1.0E«02 | 8.60E+0Z | 5.21Bs02| 2.4E:0%
04/21 5'-7 3AE«00 | 1.9E¢0) | 2.25E+01 | ~9.2E-O1 | ~3.9E+00 | ~}.6E+01 | 2.2E+01 | 1.02E+04 . 4.9E+00{ 1.178¢01 [ ~S.dE+DO{ 5.1E20) | -9.0E-00 | 2.9E+0i | 5.5E+00 | J.3E+01 | -1.1E+D1 | 3.2E+00 { -3.3E+01 | 6.02E+02 | 3.928102] 3.3E:00
04/21 7-9" ~2.3E-01 | 3.7E+D1| 1.6E¢01 | ~4.4E+00 | -1.JE¢0! | ~6.7E«00 | O.0E+00 | 1,48B+04 | ~2.2E400 | 1.30B¢01 | 1.6E+01 | 2-IE+D1 | O0.0E+00 | ~3.SEsOI | 2.3E+00 | ~K.YE+0} | ~2.0E:0l | -7.5E+00 | ~7.9E+01 | 9.21E02 | 6. 44E+02} 6.9E:01
04/21 914 1,501 | 3,)BeD0 | 5.66E002 | -4.2E+00 | -4.0E+00 | 2.7E+0) | ~4.3Eel1 | [,I8B104 | -9.3E«00 | 1.1Ee0) | ~1.7E+01 | O.0E+00 [ =t.4E+01 | 3.9EeD) | 4AE01 | ~2.4E+08 | -1.7E+01 | ~3.8E+00 | ~6.6E+01 | 9.300:02 | 4.52B¢02 | 3.8E:01
O47Z1 | 11'-12" | -23E+00§ 3I4EOL] 1.TEsQ1 ] ~4.4E+00 | ~7.0E*00 | ~6.5E-01 | 1.SE+01} 1. 84804 | -1.7E+01 | 1.S5E+01 | =1.8E+01 | V.IEsO1 ] ~1.SE+00] 7.0B+01 ) 4.2E+00) -S,5E+00 ) =1.3E«D1 ) ~5.9B+00 | -9.0B+00 | 1.32B+03 | 7.57B02 |} 7.7E+01
04121 o'-3* 3.82E+01.| 1.4E:0) |-3.81E:02 | -4.1E-01 | -5.0E+00 | 6.0E+01 ] 1.1E+01] J.OABe04 | =2.7E«00 | 1.3Es01{ 6.0E+01 | 1. 7E+0f ] 3.9E+00 | -3.0E:00] O0.0E+0C | -3.0E+00 ]| -2.1E+DL | 8.1E+00 | ~4.1E+01 | 7.736+02 [ 4.26B+02 | 4.2E+01t
o4/23{ 5-10° | 1.708,01] 2.2E+00 | J.19E402| ~1.9B+00 | ~4.6E+00 | 2.0E+01 ]| B.0E4Q0} ).16BeQ4 | ~4.0E+00 | S.8E-01 | 9.SE+00| 1.2E+Ol | -S.4E+D0| -1.0E+01 | 5.6E+Q0 | 4.5E+00 | -2,0E+0! | ~2.1E-0} | -5.6E+01 |-7.38B+02 { 4.45B+02 | 4.6E:01
04721 [ 10°-12.5." | 2.2E+01 | 4.8E+01 | 1:39E02 | ~1,1E+O1 { —1.6E+01 | 1.3E+01] 2.4B+0t | 1.87E+04 | -7.6E«00 [ 4.48:00 | <.4E-01} 3.7E:03 | -1.7E«00] 4.5E+01 ] -3.2E+01 | -1.3E+00 [ 1.1E+00 ] -1.2E-01 | -9,7E+01 |- 881002 ] 7878402 | 2.7E+01

- Denotes detectablo sesult,



1993 ST101 CORE SAMPLE RESULTS - PICOCURIES/XILOOAAM DRY

ST101D
DATE| DEPTH | cCs-137{ Cs-134 ©0-60 CO-58 CO-57 ZN-65 BE-? K-40 FE-59 MN-34 ZR-9S NB-95| RU-103| RU-106 -1 BA-140 LA-140 | CE-141 CE-144| RA-226] TH-228] EU-152
0419 0'-2' 1.6E+01 { 1.7E+01 | 7.70B+0! | ~7.3E+00 ] -8.8E¢00{ 7.6E«00 | 1.BEsO1 | 1.158+04 | 7.5E-01 | 4.0E«00| 4.2E+Q1| 1,3E«01 | -1.7Ee00 | -2.5£+01 | 6.SE¢00 | ~S.1E+00 | ~4.9E+00 | =1.3E+01 } ~$.5E«01 | 7.96E402 |74.61 B2
04/19 23 5.9E+00 { 3.2E+08 |. 4.42E+«0L | ~4.JE¢00 { -5.5E+0Q0 { -2.SE+Q1 | 3.0E+Q1 | 1.56B+04 | -2.0E«0L | 3.7E«QQ { -2.5E+01 | 1.2E+Q1 | -S.8E+00 | ~4.7E+01 | -2.4Ev0Q | ~3.6E+01 | S.9Es00) 4.9E+00 | ~2.4E+01 | 1.098+03 | 7.22E+2
O4/19 *-5° 6.7B+00 } 3,1E+08 | -2.2E+00 | ~1.1E«01 | ~6.8E+00 | 1.9E+00! 2.7E+01{ 1.33H+04 | 5.6E+Q0 | 3.7E-01 [ -9.3E«00} 1.2E+Q1 | ~9.1E«00 | 6.7E+01 13800 | 2.7E+01 | -6,1E+00 | -4.7E+00 | -9.0E+01 | 765E+02 |-4.818:102
0d/19 -7 $.2E+00 | 1.1E+01 | 2.3E+00 | -7.7E+00 | -3.6E+00 | S.6E+0t | -1.9E+01 . 1.69E+04 { ~7,3E¢00 | 4.8E+00 | 1.2E+02| 3.88+01 ) 9.9E-01 | -3.9E+01] ~S.1E00| (.7E«01 | -3.0E+01 | 1.6E+01 | ~8.1E+0} | .1.20E+03 |:7.22E:02
04/19 7' 1.4E«00 | 1.7E+0} { -3.3E-Q1 | 4. TE+Q0 | -9.3E+00 | 7.5E+00| 4.8E+01 | 1.25B+04 | -3.dEs01 | 3.1E«00| B8.4E+00| 1.2E+01 | 3.5SE+00] 1.6E+0) | ~7.3E+00] 5.3E+00 | -1,7E+01 1.1E+01 | -4.1E+01 |"5.228+02 | 4. 57E<Q2
04/19 '~1§* | =1.0E+00 | 4.1E+0§ | -6.4E+00 | ~4.4E+00 | 6.8E+00 | 1.5E+0f | 2.0E+02 | 1.55SE«04] 3.8E+Dl| 1.2E«0t| 1.7E+03 | 8.3E+00( -5.6E«00 { -6.2E+01 | -1.2B+01 | 1.6E«O1 | -2.9€+00 | ~-3.SE-01 | -3.5E+01 | :1.21E303 |’ 5.30E+02
04/19] 11"-13° 4,0E+00 | 9.2E+00 { ~2.3E«00 | -1.7E+01 | ~1.JE+OI | Z.6E+0f | 3.3E+O1 | 1.25E+04 | -2.3E+0} 1.98+00 | S.8E+01] 9.2E+00{ 1.0E+0]1 | -4.0E+Cl | -3.5E+00 | 1.SE+01 | -6.SE«00 { ~6.9E+00 [ =5.9E+01 [.5.84E+02 |.4.69F+02
04/19 -19° 6.1E-01 1,7E+01 |+8.008+00 | -1.8E+00 | -53E¢00 | 1.1E+0{ | 2.0E101] 1.16B+04 | =3.8E+00 | $.1E+00 | ~1.4E:0] 1.0E:01 1.3E-01 | 2.4E«01 | 1.6E-0I 17800 } -1.7E+00 | S5.3E-01 [ -4.2E+01 | 7.00E+02 | 5.32E402

STIOIE . :
DATE | DEFTH CS-137 CS-134 CO-60 CO-53 CO-57 ZN-65 DE-7 X0 PE-59 MN-54 ZR-98 NB-95 RU-103 RU-106 1-131 BA-140 LA~140 CE-14% CT-144 RA-226 | Ti-228 EU-152
04/20 9'-2' 3.1E+0 1.8E+01 1".1.95B+02 | ~3.0E+00 | -8.6E+00{ 3.6E+01 { 7.1E+01] {.S0B+0d | 1.1E+01 | L.5SBsOL| 9.JE+01 | 2.4E+Ol | ~1.4E¢00 | =1.7E+01 | ~4.8E+00 | 3.6E¢00 | -1.9E+01 | 6.0E+00 | ~5.9E¢0] | 1.09B+03 | 6. 23E+02
0420 *-3' 1.0E+01 | 2.7B+01 | 3.25B»01.] -7.2E+00 | -7.2E+00 | 4.8E+00 | 3.2E+01 [.1.34E«04 | 6.1E+00] 3.4E«00] 2.7E+01 | 1.9E+01 | ~3.9E+00 { -3.9E+01 | 4.3E:00]| 1.98+00| ~9.1E+00 | -9.4E+00 | ~1.3E+01 | 7.98B+02 |’ 6.42E402
04/20 y-5 -3.5E-01 | Z.1E+QL | <1.998+01.{ -2.1E+00 { -3 4E«QQ | 1.6E-0Y 1.98:011 1.GES | 4 6E/O0] 42800 -2.4Ev00] 1.1EvD1 | -T.AEs00] 2.6E+01] 2.6E«00]{ 0.0E+00] 2.7E+00} 4.4E+00{ -B.7E+D1 | 6.74B+02 | 12302
047201 5°-6.5" 1.2E+01 | (.3E+01 {<8.3TE+0K | -6.3E+00 | ~7.5E¢00 | 7.1Es0] | ~J4E+0C | L.EOE+0d | -3.1E:00 | $.5E«00| 9.5E+0t 1.9E«01 | ~2.7E+00 | 3.4E400 | -4.28400 | =1.7E«01 | ~=1.68¢01 { =3.1E+00 | ~9.2E+01 | . 1,1{E:03 | 6,52B+02]
o4y 7'-10° 7.3E+00 | 2.4E+01 |1'4,23E+Q1 | -6.5E+00 | -4.6£400] ~2.8E¢00 | 1.6E+01 | (.32B<04 | 7.3E«00{ 8.38+00(. J.IE-0| 1.7E+01 | 4.5E-01 | 2.5E+Ot | -5,8E-0! [.1E«Q1 | -1.6E+01 { 3.5E+00 | -4.8E«01 | $.66H+02 | S.14E+02
045201 11°-1y° 1.4E01 | §.3E«01 [ 4.2E«Ol { =2.9E+s00 | 6IE4OQ| 4.7E¢00 | 7.1E+01 | 1.398¢04 [ ~4.8E+01 | 9.3E-01{ 3I.4E+OI | 3.4E+0l | «2.2E«00 | ~9.5B+Q1 | ~1.8E+10{ -5.4E<00 [ 0.0E+00] 2.SE+Ol | -2.4E+02 | 3.41E:03’
o0 0'-5° T.2E+00 | 7.6E+00 | 1.798+00 { -1.6E¢00 { -8.8E400{ 1.38«01 | 1.7Es01 [ L1JBsQ4 [ -6.8E+00 | 2.3E+00| S.8E+01 | 2.0E«O)| 1.6Es00{ 1.3E«Ql | -8.5E+00{ -9.1E«00 | -8.0E+00{ 8.0E-OI | ~2.0E+0I | 6.93E+02 |"
o4/20{ $'-10" 6.5E+00 | 1.9E+01 | 2.1E:01| -1.0E+00 { -3.8E+00} 2.7Es+01 1.6E¢01 | 1,07Es04 | ~8.4E+00 | 7.6E+00| 3.1E:«01] 1.2E¢01 | -7.3E-01 | 4.0E«0Q0 | 3,3E+00 | -1.0E+O1 | -3.SE+00 | 8.1E-O1 | —-4.0E«01 | 8.348+02 |

STI0IF
DATE] DEPTH CS-137{ CS-1M CO-60 CO-53 CO-57 IN-65 BE~7 K-40 PE-59 MN-54 ZR-95 NB-95{ RU-103{ RU-106 1-131 BA-140| 5A-140} CE-141 CB-144{ RA-226} TH-223| EU-152
04120 -2 {.49E:Q1 | 9.7E«00 | 1.06B«02 | ~9.2E-01 { -7.1E+00 | 2.3E¢Dl | O.0E+00 | 1.23JEe04 | 2.4E+00| 6.dE+00{ 7.7E+01] 1.7B¢0S} O0.0E+0Q | ~6.9E+Q) { <4.6E+00 | 1.SE¢0Q | ~1.2E+01 | -2,0E+00 | ~4.4E+01 |- 8.43B+02 | 4.73E+02 | $.2E+00
04/20 2-3 3.6E«00 | 2.4E+01 }16.23801| ~7.8E+00 | -4.8E400 ] 3.7E+01 | {.9E+01 | 1.53B+s04 | 5.6E+007{- 1.0E+Q0{ 7.4E+01| 3.0E«Qf{ 1.3Es00{ -1.6E+01 | 3.2E+00| 3.7Ee00{ -1.5B¢01 | -1.8Es0} | =6.3E+01 | 9.06E«02 |:6.63B¢02 | 6.3E+0|
04720 35" 4.2E«00 | 2.2E+01 {;2.8SE+«08| -S.JE+0Q { -6.5E+00 | ~1.1E+s00 | 2.6E«01 | 1.16E+e04 § -7.8B+00 | F.JE+00 | -2.9E8400{ 1.3E«0l | 4.0E«00 | -5.4E«Di | 8.3E«00 | ~B.3E«D0 | 9.7E+00 | $.2E«00 | -4.8E101 | 6,48E+01 |- 4.62B¢02 | 4.6E+0(
420 = 7.6B«00 ] 6.7E+00 | 7.1E+00 | ~6.3E+00 | ~6.2E+00 | 2.6E+DI | 2.8E+01 | 1.03B+03 | -4.2E.00| 4.9E+00] 6.0B«01 | 1.5E«0f | ~2.1E+00 [ -1.4E+01 | ~1 . 7E+00 | ~1.8F«00 | -1.4E«01 | 6,1E+00 | <.8E+01 [.5.83E+02 [3.56E+02| 3.8B«01
04720 -3 6.0E-01 { 3.1E+00 ] 6.308:00) S.9E+00}{ 7.3£-01 1.4E+0| 1.7E+01 | 1.11E+04 § 3.3E+01 | -8.8E¢00 | ~1.2E+01 | 1.3E+0} | 2.7E+00 | -1.5E<01 | 4.3E+Q0 | -8.2E+00 1,8E+01 | -7.1E+00 | -1.5E+01 | 2.2E+02 { 4.62E+Q2 | 1.4Es0|
04/20 § 11°-11,5° | -4.0E«00 | 2.9E+0f { S5.1E+00{ 6.0E+00 | ~7,6E+00 | 4.5E+«0! | 2.9E+01 | 1.42B+04] -2.9€+01] 44E-01{ 1.6B+01 | 4.0E«00| 1.3Es0% | -3.SE«0L | ~{.BE+OL | -2.9E+«01 | 7.6E+00 | 7.4E+00 | -6.2E¢0t | 4.9E«02 | 4.82E«02 | 6.4E«0|
04720 Q-5 S.1E«00{ 2.4B¢0) | 2.848+01 1,6E+00 | -5.5E+00 | 2.88:00| 1.9E+«Q0 | [.OSE+Q4 | 4.6E«DQ| 2.3E«00| I.5E+«Ol | 9.SE+00 [ -2.4Ev00| 1.9E:01 1.36s00 | 1.3B<01 | 4.6E+00| 4.0E-O1 | -4.88+00 |:7.66E+02 | 4,10B«02} 2.4E+0i
oA720{ 5-10° <1.4Es00 | 1.9EeD! { 2.198+01 | -2.9E-Ot | -5.0B+00 | ~9.7E+00 | 1.9E+0f | 1.15C+04 1.7E-01 { 3.0E«00{ S5.1E100| S.3E+00| -7.1B-0i | -1.3E+01 | . L.8E-0} | ~-8.5E+00 | ~1.2E+01 1.9B+00 | ~1.2E+Dt | 6.38B+0Z | 4.59B402 | 4.4E<01

BOLD '}~ Decnotes detectable result.




1993 STI10t CORE SAMPLE RESULTS ~ PICOCURIES/KILOORAM DRY
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STIOIG [

DATE | DEPTH CSs-137 CS-14 CO-80 CO-58 CcO0-57 ZN-65 BE-7 K-40 PE-59 MN-~54 ZR-95 NB-95 | RU-103 RU-106 1-231 BA-1401 LA-340| CE-143 CE-144 RA-226 BU-152 i
ot/20 0'-2° 1.9Es01 1.3E+01 |- 9.09B+01 { -).1E«00 | ~7.9E+00 | 4.SE+Q1 3.7E+00 |. 4, 278+04 | -2.8E+00 4,4E+00 &§,2E+01 1.4EeC} | -9,3E-0} 1.3E+01 | -4.0E+00 2.3E+DL | -9.6E+00 | -5.1E+00 | ~5.5E+01 | 8.06E+02 |- 3.8E401
“jO4720{ 2'-4.5" | =2.0E+00| 2.4B+01 |-S.10B+01-] ~-2.6E+00 | ~7.3E+00 | ~1.0E+01 | 4.1E:01 | 1.08B+04 | -3.0E400 | 4.5E+00 | ~1.2E+01 1.1E«03 | 9 5E«0l | ~1,3E«01 1.JE«00 | =1.98+00 | -9,3E-01 | 9.6E+00 | -6.7E+01 |:6.23B¢02- -7.3E+00

04120 3-§* 1.78+01 1.8B«0f [16,95H:08 ] ~5.6E+00 | -8, TE«00 | 4.3E+01 3.9E+01 |. 1.65B+04 | -1.3E+00 $.1E~01 1.3E«02 | 3.0E+0t 4.2E+00 4.0E+0] | ~6.0E+00 | ~2.6E+0t | ~1.7E+01 | =2.7E+00 | =1.4E+02 }:1,068:03 |* 3.0Es0} I

57 -7.9E-01 3.2E'04 |, 2.938+01 | -3 7E+00 | =9.5Es00 | 1.SED) 7.5E+01 | 1.7T3E+O4 | ~1.8E+01 8.1E+Q0 1.6E+01 1.3E+0( | -2.5E+00 | ~2.3E+0t 1.9E+00 { ~7.2E+00 | -1.9E«D) | -5.4E+00 } -5.5E+01 |- 1:25B+03 | 4.0E.01 |

- T-8 6.9E+00 9.2E+00 ] 9.4E+00] ~3.2E+00 | -1,1E+0) 1.5E»Q3 4,1E+01 | 1.31BeO4 | =1.3E:0} 8.1E«00 8.2E+01 2.6E+0] | ~4.9E-01 | ~€.0E+01 | -2.SE~01 | -9.SE-01 | ~1.4E«0t | ~2,0E+00 | -7.,4E+0} | 1.02B+03 |. $.SE«DI 1

9'-11.8" S84E+00 | 3.1E¢01{ 3.3E+00 [ -1.2E»0L | -1.8E+01 { ~2.9E+Q) | ~2.0E+01 | 1.49E+0d | ~§.9E+00 | 7.5E-01 | -2.9E:0L 1.6E+04 { ~1.4E+00 1.2E+02 | 2.1E¢0 | ~2.1E+01 | -2,2E+00 | 3.2E+00 | ~8.7E«00 | 1.24Ei03 5,3E«Di |

04" T.4EQ0 2.4E¢0} {:5.85B+01 | -1.0E+00 | -3.9E+00} 7.9E«00 1.4E+05 | .L19Es04 | -2.6E+00 1.3E+(0 4.1E+00 9.0E+00 2.1E+00 ) =4.3E+0) 3.9E+Q0 { -6.1E-01 } ~8.7E+D0 4.0E+00 | -4.9E+01 {. 7.428+02 |. 4.’ 2.6E+01 i

5'-9 7.2E400 | 1.3E+0) [:1.68B+01 | ~3.5E+00 | ~6.28:00 | 2.4E«01 | 2.0E+0% | 1.11Fs04 | ~1.7E+01 | 4.7E+00 | 6.4Es01 1.6E40) | ~1,9E+00 | -1.8E+01 1.3E+00 | —4.8E+00 | ~2.1E+0) 1 UEsOL | ~2.2E:01 | 6.1SBv02 [54.52B02 | 3.7E:08 !

STI0IH [ : :

. i
DEPTH Cs-137] CS-14 CO-60 CO-58 Co-57 IN-65 BE-7 K0 PE-39} MN-3H4 ZR-95 NB-95{ RU-103} RU-J06 I-131} BA-IO| LA-I40] CE-141] CE-144| RA-226] TH-228| EU-i52 :

. 5.J8E«02 | -2.0E+0}
| 7.08E.02 | 1.2E+02,

0-2 :3.028401 | 4.0E+0! |-2.032+02 | ~1.3E+03 | -4.3E+00 | 1.9E+01 | 35.6E+01 | L.30OB«O4 | SOE-OF | 7.0E+00 | 2,8E+01 | 1.6Es01 ] 3.9E+00 | ~3.5E+0) | -6.0E~0) | ~1.1E+01 | 1.5B:0i | -4.7E+00 | -8.8E+0} | 6.03B+02
23 “1T6Es0L}  3.0E+01 |<4.42B+02 | =5.1E+00 | ~1.3E8:01 | 8,5E+01 | 1,6E+02 | 1.S38+0A | ~6.1E+00 | 7.0E+00 ] S.4Ee01 | 31.9E¢01 | =L.SEeD) } ~6,0E¢QL | -1.0E+01 | -2.8E¢00 | =1.26+01 | 1.2E+01.{ ~2.6E+CL |/ 1.4BE+03
3'-5' 4.9E400 | 2.2E+01 | 3.4E+00 | ~4.3E+00 | ~3.4E+00 | 3.SE«00| B3.3E+02 | L,128+04 | -1.1E«00 | 2.2E+00 | ~5.0E:00 | 1.3EsQl | ~1.5E+«O0 | 5.5E+00 | -4.1E+00 | =1.1E01 | -1.2E+0l | 6.4E+0Q | ~1.9E+Ol |- 7.66E+0Z |' S.01E«02 | 2.2E:0I
57" C.OE«) ] 2.5E+01 |.1.60B+01 | ~7.28+00 | ~3.8E+00 | 9.9E+00 | 3.3E+01 | L69E:O4 | 2.2E+00| 9.2Ee00 | 1.2E+01] 1.8Es0L |, -).JEs00 | ~6.8E+00 | 1.2E+08 | S.3E«00 | 3.9Ee00 | 2.0E+00 | -9.3E+01 |:9.23B:02 | .6.01Be02 | [.5E+D1
7-7.8° 1.5E+01 | 1.9E+01 |:7.23B+01 | -S.9B+00 | ~3.1E+00 | 4.4E+01 | 1.3E«02{ 1.07TE+04 | 1.4E+Ol ) 4.SEeQ0 | 3.BE+01] 2.3E+0) | -D.ME-00 | 1.5E+D2| 3.SE¢O1 | 3.0B+0) | =1.2E+01 | -8.2E+00 | ~4,8E+31 | $.1TE03 | 5.74E+02 | 1.7E+O1
9-11" 44800 | 1,4P¢01 | ~1.8Ev00 | ~1.9B+00 | ~5.5E+00 | 4.2B+01 | ~1.8E¢0OQ { V. 47EeO4 | ~B.9E+00 | 1.2E-0] | S4Be0L | 2.6B¢01 | -B.3E-01 | S.PE<01 | 2.4E:00| B.7Ee00 | -1.2E¢0 | -2.5E-01 | ~6.0B+01 |.2.20R+02 | 4.55B+02 | 1.2E+D1
04720 § 11°~11.9* | 2.02B40) { 2.0E+01 | S.60B+00 | ~3.6B«00 [ ~1.1E«0) | 1.7E+01 | 6.5E+O1 { 1.66E+04 | -7.0E+00 | 1.3E«0i 1,2E+02 | 235840t | 3.1E«00 | 4.1Ee00] 1.2E+0} | LOEeDl | ~2.5E+0) | -3.1B400 | -S5,2E+01 | 9.50B«Q2 | 6.56B+02| 5.2E+01 H
0420 | 13°-13.5" | 4.1E+00| 2.5E+01] 9.0E«00| 2.BE-01 | -2.1E+OL | 1.SE-01 | 4.3B+0) | 1.27R+04 | -6.5E-03 | -1.3E+00 | 1.7E«Gl | 1.3E«0) | 9.SE-01 | O.0E+p0| 8.4E.00{ -3.6E+Q1 ] 7.3E-01] 3.9E+00 | -1.3E+02 | 8.03B+02} 5.388¢02 | 3.39E:D1 , I
04120 0'-3* 44E+00] 2.3E«0! | .2.638+01 | -2,BE«00 | ~7.9E+00 | -1.2E+01 | ~6.9E+00 | 1.14B+04 | 2.7E-01 | 6.0E+Q0 | 4.7Ee01} 1.2E:01 | -4.3E+00 | -1.6E+01 { S.6E«0C{ =7.0E¢00 | ~7.9E+00 | -5.3E+00 | -6.1E+01 | . 7.B1B+02.[ . 4.612¢02 ) 2.8E+01 :
0420 ] 6'-12' [ 4.50B«00| 2.SE+0] {'2.67E+08 | -4.2E+00 | =2.8E+00 | -2,2E+00 | 1,ZE+01 | 5;11B+04 | ~3.9E+00 | 6.97E+00 | -1.3Be01 | 8.6E+00 | ~4.8E-01 | ~6.6E+00 | ~1.1E«00 | -2.7E+00 | =9.3E+00 | ~1.4E+00

04/20

04720

/20

04/20

04/20 )
04/20 } 10’-12' 3.5E+00 | 1.6E+00 [:2.95B+01 | 7.8E-01 | -2.2E+00 | -9.0E+00 | 5.6E+0t | 1.12B+04 | -5.7E+00 | 7.0E+00 | 6.0E«01 | 1.9E«0) |} 1.0E+00| 3.5E+03 | 1.7E+00 | ~1.3Ee0l | ~1.4E+O1 | ~4.1E«0G | 3.1Es0) |'7.10B+02 |-4.77E+02 | 1.1E«D1 .
DATE

04/20

04120

04720

~3.7Es01 [.7.11E+02 }i4.36E+02 | 2.8E«O1
ST1011
DATE | DEPTH Cs-137] cs-14| co-s0] co-s8] co-57) ZN-65 BE-7 K40 FB-59| MMN-541 ZR-95) NB-95| RU-103| RU-]J0O6 1-133 | BA-140| LA-140| CB-141| CB-144| RA-226] TH-228| EU-152
04721 | 0-2° 3552801} 1.7E+0L

3.3E400 | -8.8E«00 | 2.7E+01 | 7.0E+0) |"1.35E+04 | ~3.9E-01 | 2.5E+00] J.4E+01} 2.0E«01 | 2.1E+00 | ~6.9Es00 | 8.4E+00 | ~1.7E+Dl | -1.3E+O1 | 5.3E«00 | -7.9E+01 | 9,20B+00 | 5.668+02 | 4.1E+01
o421 | 2-4.2° 1.2B+01 { 24Es0L =3,2E+00 | -8.8E+00 | 6.7E¢DD { 3.8E+0I |-$.29B+04 | 1.2E+01 | 6.5E+00 | ~2.9E«0) | 3.8E+00 | ~2.1Es00 | -9.6F+00 | 1.5E+01 | 1.6E+00 | ~8.3E+00 | 3.0E+00 | -7.3E+01 | .0,53E+02 }-4.78Ey02 | 2.5E+01 .
04121 *-7.8° [:2.76E+0t § 3.BE¢0] [-[.82B+02 | -S.4E+00 | ~S.1E+DO | =1.2E+00 | 9.1Es0) | £.57E+04 | ~4.2E-Ol | 9.8E+0Q | =5.1E+01 } 2.2B+00 | ~4.4E:00 | 1.9E:01 | -1.9E+00 | Y.1E+00 | -3.2E+00 | 1.6E+01 | -6.28401 |" 1'6:268:02 | 7.2E:01 !
oL | 9-11.7 6.3E400 § 2.1E+01 | 1.6E¢01 | -4.0E+00 | -1.6E+00 | -5.1E+00 | 3.5E+0) | 1.07TB«OA | 4.SE+QO | 2.0E+00) 3.4E«00] ~LdEs00 | 7.8E+00 | -1.0E¢02 | 1.}Es01| 2.0E+0l | ~1.4E+01 | 3.7E:00

~1.1E+01 | 1.08R403 | - -2.6E:00
o472t 0'-5 “3,06E+01 2.7E+01 | 1.85B+02 ] -2.1E«00 | -5.1E+00 1.4E.0} 4.06E+0! |- 1.168+04 | -1.3E+0) 7.3E:00 1.3JE«00 | d4.2E+00 | -2.8E+00 | -B.9E+00 | 5.3E+00 3.6E¢00 | -1.3E+01 | -5.7E+00 | -4.5P+01 [ -7.90E+02 |-4.4 2.9B+0]
04721 | 5-10° | B.5E+00| Z.3E+01 | .7 4Es01.] —8,3E+00 | -5.1E+00 | 9.JE«D0 | 2.6E+01 | 1.23E+04 | S5.9E-01 | 6.9E+00| 7.5E+00| 2.3E+0I | -5.76/00 | -3.6E¢00 [ ~7.56+00 | 2.1E+Ot | ~1.JE*01 | 4.3E+00 | -4.5E+01 |- 7.54E+02.| - $.SEe01

04/21| 10-12° | ~1.2E¢00 | 2,9E+01 | 6.3E<D0 | ~1.4E«00 | ~5.8E+00 | 2.2E+00 | S.2E+01 ] 1151404 | -1.2E+0) | 9.3BB+00 | LIE«0O] 1.4E.0L LIESO0 | 1, 4EeOL | 1.3E+00 | ~2.0E+01 | ~1.7E+OL | 1.3E+01 | =4.5E+01 | 7.83B+02 | '4.66B¢02 [ 1.8E+D1

- Denotes detcetable result.

B
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sTiold
IDATE{ DEPTH C$-137| G314 CO-50 CO-58 €0-57 ZN-65 beE-7 K0 PE-59 | MN-54 ZR-95 NB-95 | RU-103} RU-106 1-131 BA-140] LA-140] CC-141] CE-144| RA-226| TH-228] EU-152 U-235 U-138
04721 0'-2' §.9E+01 | 3.0E+01 |[!9.02B8401] «3.1E+00 { ~9.2E+s00{ 2.4E+01 | 2.2E+0f | .1.29B+04 | 1.7E+01 | 6.SE«00{ 2.9E¢0l} 1.3E+01 ) ~9.SE+00 | ~1.1E+sOL § =2.7E+00 [ 3,2E¢00 | -5.6E«00{ 7.1E+00 { ~9.dE+0I |:9.82Es02 | 4.64E«02| 4.8E:0]
04121 2°-3* 4.2E¢00 [ 3.0E+01 };3.978+01.] -1.8E+00 | -6,7E+00 | 3.8E-0f | 7.4E+00 | 1.67B+04 | -5.2E400{ 6.6E+00 | 2.4E¢0! | 2.0Es01 | <5.6E¢0CY 1.2E«01} 2.1E+00| L.OE+OI | -1.6E+01{ 3.6E+00 | -S.1E«Ot } 9.530402 [ 6.7 E+02{ S5.7E+01

04121 3'-5° 8.6E+00 | 2.9E+0] |:1.50E+01 | -7.18+00 | =3.7E+00 | ~1.3E+01 1 S.SEsOL |:1.20B+04 | -1.5E+01{ S.1E«00| 3.4E-01{ 1.5E+01| 1.SE-01] 6.3E+00{ ~1.4E+0l | ~S.0E+Q0 | D.0E+00 { 0.0E+00 | -6.2E+01 |/7.20€+02 | 4:45E«02 ] 8.6E+00
o4n2t -7* 3.6E+00 [ 3.2E+0) |:3.67E+0) | -2.4E100 | ~7.4E+00 | ~5.1E+00 { 8.1E¢00 |. (. 31B+04 [ ~1.1E+01 | 8.34Ee00 [ -9.8E+00 | 6,8E+00 [ 4.0E-O1] -1.8E+01 ] 4.3E«00| 3.7E-Of | -8.3E«00 | -3.7E+00 [ -6.0E+01 |>8.04B+02 |i4.90E+02 { 4.2E+0L
04721 7'-9" ~3.5E-00 | 2.5E+01 | -LIB+00 | 2.3E+00 | -3.3E+00 | -1.2E¢00 | 6.5E+00 |- £.20B¢04 { ~4.0E+00 { 9.04E+«00 | 1.0E+00 | S.1E+00 | -2.5E+00 | -1.1E+01 | ~5.0E+00 { ~S.0E+00 | -1.1EsOl | 4.4E+00 | ~3.0E+0) {.7.65E:02 } 4.578+02 | 2.5E-01
04121 -13" -1 4E+00 | 2.4Es:01 | -2.0E+00 | -3.1E+00 [ -2.5E+00 | 8.8E+00 [ -1.1E:01 | 1,26B+04 | ~2.1E+00 | 1.I4B<01-] ~2.3E+0) | S.7E«00 | S.5Ee00 ] -5.7E+00 | 4.4E+00{ 9.2E+00 | -1.7E«Q1 | $.2E+00 [ ~3.4E+01 | 8.21E«02 | S.04E«02 | 3.5E+0I
o421 | (1°-13* [ <2.5E400{ 2.5Es0I | 1.SE+00 | ~2.1E000 | ~5.0E+00 | ~7.9E+00 [ 2.9Es+01 | L.19B+04 | ~1.5E+O) | 8.13B+00 ] -1.2Es0L | 6.0E+00| 2.3E«0Q} S.1E+00 | -3.4E+00{ -3.5E+00 | -7.9E400 | 6.1E+00 | 4.2E+01 |'6.48E+00 | 4.59E+«00 | 3.2E+01
041211 (3-14° S.6E00]| 1.5E+D1 | -2.3E+00 [ 1.1Es01 | -1 1E+01 [ 1.1E«0N ] 2.0E+01 [ 1:528¢04 [ -2.0E401 | 7.6E+00| 1.1E+02} 2.7E+01 ] ~3.1E+00 ] 0.0E+00 | 2.8E+01 | -2.1E+01 | ~2.3E«01 | 1.9E+00 | ~6.4E+01 [:1.06B¢03 |- 6.31E+02] S.0E«01
04721 [ 7.8E+00 | 2.6E+0I {"1.68E+01 | -1.2E+00 | -2.5E+00 | -6.2E+00 | 2.6E+01 | 1:20B+04 | -2.5E+00 | 6.3E+00 | ~2.1E«Q1 1.2E+01 | -3.3E+00 | -1.7E<0) | -7.6E«00 | 1.7E:01 | -3.6E+D0 | <1.4E+01 | -4.9E+QI | 6.83E+02 |-5.54E+02 | 1.6E+01
0421 S-11* ~2.5E+00 | 2.4E+01 | 7.3E+0Q | -2.2E+00 | -4 ,8E+Q0 | -2.6E+00 | 3.2E+01 | (. 1SE¢04 | -1.SE+00 | 3.BE«00 | -1.5E:01 1.6E+01 | 34E-01{ 2.5E+01{ $9.6E+D0] 1.3E+Q1 ] ~5.7E+00{ 3.5E+00 | ~4.4E+0I | 7.22B+02 | 4.08E+G2 | 2.9E¢0I
STI0IK -

DATE | DEPTH Cs~137] CS-1M CO-60 CO-53 €Oo-57 ZN-65 BE-7 K-40 FE-59| MN-S¢| -ZR-95 Nf-95 | RU-103} RU-106 1-131] BA-140| LA-140} CE-141| CB-144 | RA-226}! Ti{-228| BU-152

/2 0°-2° 3,808+01 | 4.3E+0] | 1.12B402 | ~8.6E100 | -S.7E+00 | ~7.6E+00 | 3.7E+0i | L.4BB+Q4 | ~1.4dE«00 | 6.1E+00{ $.06+00| 9.TE+00 | ~2.1Es00] 2.2E+01 | ~2,2E-08 | ~1.5E+O1 | -S.0E+00 | 2.1E+«00,| ~7.2E+0l | 9.35B+02 | 6.03E+02| 4.3E«01
04722 2'-3* 1.4E+01 | 3.0E+01 | 6.518+01 { ~1.0E+01 | ~4.3E+00 | ~9.6E+00 | ~4.1E+0) |.1.34EB+04 | ~1.0E+O1 | S4E«QQ| 1.6E+01 | 1.9E+O | ~6.4Ev00{ ~4.3E¢0f | 4.4Ee01 ] 2.4E+0l | -2.SE«01] 7.1E+00 | -2.1E+01 | 1.02B+03 |-

6.34E+01 | 1,03E+03.

3.2E+00
04/22 35 2,1E+01 | 3.6E+01 | 2.3E01 | <1.4E«01 | ~1.7E+01 [ 1.TE:02 | $.2E+01 | 4.23E«04 | ~3.1E«01 | 2.3E+01 | 1.8E¢01 | 3.6E+01 ], 9.0E+00 | -9.6E«01 [ 9.3E«00 ] 3.4E+01 | -5.2E+01 | 4.4E+00 [ ~2.5E+02 { 2.088:03 1.9E+02
04122 §-7" 1.1E+0C | 2.1Ee0L] 3.3E-O1 | ~2.1E+00 | -8.0E+0Q | 3.6B+01 [ 3.7E¢01 | L.2IBs04 | -6.0E+00 | 3.9E+00| 2.7E+01( 7.1E+00 | {.SEs00| -1.8E<0{ | 2.3E«00{ 7.1E+00| -8.8E+00 | 5.0E«00 [ -5.8E+01 {. 6.83B+02 3.3E+01
o422 19 ~].4E+Q0 | 1.BE+Q1 | O0.0E+00 | ~8.4E-OL | ~4.5E«00 | ~2.2E-01 | ~4.3E+00 | 1.14B+04 ] 2.1E+00 | S.4E+00 -3.6E+01 | 2.5E+00 | ~3.9E-O1 | -3.5E+0l | 7.7E+00| 4.3E«00{ 1.JE+00| 1.8E+00 | -3.5E+Q1 | 6. 72E«02 2.8E+01
o2} 9'-10.5" 1.JB«00 | 2.6E+01] 6.35E+00 | ~3.1E-Of { =5.6B«00 | ~1.4E+01 | 2.9E¢0! | 1.40E+04{ -6.1E+0C | 4.3E-0f | 7.3E«00| 1.4E+Ol | S.6EsD0] ~1.7E+01 | 6.6E+00 | -6.0E-01 { ~1.8E«01 } O.0E+00 | ~$.2E+0] |:9.02B402 {. 4.9E+01
o2 | 11°-12.4' [ -5.3E¢00 | 3.9E«01 | 7.0E-01 | (.32Es01 { -1.7E«01 { 2.2E+01 | ~1.1E«01 | £.52B+04 | 4.0E+00 | 4.1E+00] 6.1E-Ot [ 3.2E«DI} -2.8E«00 ] ~7.88:00 | 6.4E«00 | 0.0E«00 | ~2.0E+01 | 9.3E+00 ] ~5.7E+01 | {.18E+03 | 35.0E+0)
04/22 ] 13'-13.8' | 4.6E+00| 2.4E¢01 | S5.9E+00 | -3.8E¢00{ 4.0E+00{ S.5Es00 | L.6E+01 | 9.73B+03 | -2.6E+01 | -2.2E+00 | ~1.7E+01 1. 1E+Ql | ~2.3E+00 { -5.9E¢00 | —1.5E+00 | -1.8E+01 | -2.2E+01 | ~9.2E400 | 1.1E«01 | 5.44E+02 0.0E+Q0
04122 0'-§* “2.16B+01 | 2.7B«0] [-6.B4B+01 | -8.7E-02{ -3.5E¢00 | -2.5E+00 | L.SE+0i | L3LE+04 | -<7.2E+00 | 9.8(B+00 | -1.8E+01 | 4.7E«DO{ 2.1E+s00 | ~4.4E+00 | I.1E+00 | ~6.7E-01 { -2.0E+0] | <B.6E«00 | -8.8E+0I |-8,76B¢02 33E01
o[ 5-10 2.028+01 | 2.78+01 | 4.01E«Q1 | ~6.0E«0Q | ~2.5E«00 | ~5.1E-01 | 3.3E+01 | 1.3)EvM | 3.0E«00 | 1,.36B+01| ~$.2E+00 | 1.1E+01 | L9E/«O0} -1.6E+00 | -1.8E+01 | 3.1E+00{ -2.0E«01 | 1.2E+Of | ~4,8Es01 | B.0SB«02 ]. 3.0E+01

04/22 | 10°~13" { 3.59E+01 | 3.0E«01 | 6.46E+0{ | -S.6E+00 | ~6.6E+00 | —4.6E-01 | ~1.9E«01 | 1.57€+04 | -1.0E+Ot | S5.1E+00 | -9.2E¢Q0{ 1.5E«01 | -5.48:00 | 1.9E+01 | -§.2E+00 | 4.0E-01 | ~1.8E+0!1 | 3.0E«D0
STI0IL
DATE| DEPTH Cs-137 CS-134 CO-60 CO-58 CO-57 ‘ZN-65 BE-7 K~40 FE-59! MN-54 ZR-95 NB-95| RU-103| RU-106 1-131§ BA-140] LA-140| CE-141| CE-144]| RA-226
04122 0'-2° 22U7Bs01 | 1.4Ee01 | 1138402 | -3.6E+00 | ~B.9E+00| 1.1E+01 | ~4.3E+00 { 1.45E«04 | 1.0E«01{ 7.2E+00| 1.0E02| 2.3£+01 | ~7.0E+00 | 2.3E+01 | -8.6E+00 | ~2.0E«01 | -8.6E+00 | -1.2E+00 | -5.0E+01 [ 2.65E«02
o2 -3 3.35E+03 | 3.7E«01 | 6.91B402 | ~1.1E+00 | -4.3E¢00 . L71IRsO1 | S.3E+00 | 1.778404 | -7.2E+00 | 1.39B+01 | -1.8E«0l | 1.2E+O1 | ~2.0E«Q0 | ~2.2E+0 | -2.1E+00 | 4.3E+«00 | -L.3E+01 | 2.0E-01 | -7.0E+01 | (.14B+03
04122 "-5° 3.6E-01 | 2,8B+01 |'1.028¢01 | ~5.0E«00 | ~6.2E+00 | ~4.7E-01 | 6.4E«00 | '1.49E+04 | ~4,5E+00 | 7.308+00 | =2.3E+00 | 9.2E+00 | -2.2E¢00 { -2.0E+0) | —4.8E-02 | -2.0E«00 | ~1.3E«01 | 1.4E+00 | -3.3E+0| |:3.61E:02
04122 57 -2.7E+00 [ 3.3Ee0i | 9.2E«00] ~1.0E+00 | ~7.8E+00 | =9.2E+00 | 3.1E«00 | (.60B«04 | ~24E+00 | 7.26+00{ 1.7E101| 1.8E+01 | 6.0F-00| -2.2E+01] -6.2E-08 | S.98.00 | -1.1E+O1 | ~1.7E+00 | ~9.8E«01 |.9.46B«02 | 6:198:02| 4.9E«01
o4/2i 79 -4 4E-01 | 2.4E+0f | -3.2B-01 | -$.9E+00 | -4.0E»0C | $.7E-01 | -7.BE+«00 | 1.37EB+04 | -3.9E:00 { 9.39E+00 | -6.4E-01 | 1.1E-Ol | -2.6E+00 | -1.4E+Q1 | 4.4E+00 § -2.7E+00 | -9.SE+00 | -2.3E+00 | -5.4E+0] {-6.858+02 |:4.688102 } 3.2E0]
04/22{ 9°~10" ~4.1Es00 | 3.2B+01 | 3.1E+00} -3.2E-0l | ~7.8E+00 | ~1.0E«00 | 2.7E+0l | 1.72B+04 | -8.1E+00 | 1.4DE«01 | -2.4E+0} | 1.0E+Ol | -5.9E-02 | -3.6E+01 | -1.6E+00 | ~2.4E+01 | ~[.7E«D1 } -4.0E«00 | ~7.5E+01 | 1.04E+03 | 6.82802| 3.2E+0]
04722 | 11°-14.5" | -2.7E-01 | 6.SE+D1 } 2.7E-01] -9,2E+00 [ -1,1E+01 | S$.7E+Q0 | -6.SB~01 | 1.92B+04 | -3.6E+00 | 1.09E¢Q1 | 2.SE<DI{ 2.9E.Ql | ~4.0E+.00 | ~1.3E01| 2.1E-01 L.7E:01 { ~4.SE«0L { 3.6E-00 | -9.0E+0l | §.26E+03 { 7.34E+02] S.1E«01
o2 0'-5* 2.04Be0L | 2.3E+01 { S.56B+01 | -2.7E+00 | -3.1E+00 | 3.7E-00{ 3.2E¢01 ] 1.25B+04| 1.3E«00) KLIE0O| 4.2Es01 | 1.7E«01 | 2.3E+00{ 2.0E+Q1{ -7.0E+00 | 2.6E+O| | -4.9E¢00 | 2.SE+00 { -6.0B+01 | 6.31E+0Z [ 'd.41E+02{ 5.5E+0I
o4/22| s-10° 7.608+00 | 2.5E+0l |- 1.58E+01 | -2.0B-01 | -4.5E¢00 | 1.8E+01 ] -5.7E+00 | 1.29B+04 | ~3.6E+0C | 1.02E+OL [ ~8.7E+00 | 9.9E+00 | 2.0E/«00 | -3.0E+01 | -1.5SE+01 | 1.4E«Q1{ -B.9E-O( | 4.2E+00 | -4.9E+0f | 6.7T3B«02 | 4.24E«02 | 4.0E+Ol
04722 | 10°-14* 1.4E+01 | 8.9E+00 | 8.2E+00 [ =2.5E¢00 [ ~4.3E+00] 3.3E«01 | -1.9E:01 [ 1.16E¢04 | 2.1E+0t | 3.4E+00] 6.4E«0l | 2.0E+Ol { -2.1E:00 | -1.1E+OL | 4.JE+00 | ~4.0E+00 | ~1.4E+01 | 1.2E+00 | -3.3B401 | 7.18B+02 | 4.42B:02{ 4.6E<O1

~4.2E<01 | 3.89E«02 | S.118¢02{ 3.1E«0)

TH-228| EU-152
“SASEW0Z| 6.2E+0)
2UTBH02 | 4.0E+01
;5448402 | 2.7E+01

Denotes detectablo result.




3 ‘ i“ WASHINGTON PUBLIC POWER

yD SUPPLY SYSTEM

INTEROFFICE MEMORANDUM

" DATE: ~ April 24, 1992
TO: ; Davjs, Pr. Health Physicist (927K)
75
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 ST101.

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:

JC Bell (1025)

CJ Card (1025)

JP Chasse (280)

PJ MacBeth (927K)
CR Madden (PE21)
RF Haight (PE12)
DIC 504.6.2.1
JEM/1b




1891-92 ST101 RESULTS - PICOCURIES/KILOGRAM (NOTE: Analysla by Teladyne began 01/23/82)

DATE | C5-137 | CS-134| CO-60] COB8] CO67] 2ZN-85] BE-T K 40| FE-53] MN54] ZR95] NB-95] RU~103] RU-106] 1-131 | BA-140 | LA-140 | CE-141] GE1a4] RA226 | TH-228 ] EU_152 | EU~154
10/01 | 8.2E40% | B.7E+01 | 2.08402 7.7E+01 ' = : =

10/18 | 8.3E+01 § 5.1E+01 | 1.1E+02 B.6E+01

10/31 | 9.5E+0) | 5.2E401 | 1.BE402 |: 0.0E+00 }:#:
$1/21 | 4.8E+01 § 3.9E4+D1 | 1.2E+402 4.0E+01 | 4.5E401

12/12 | 6.3E401 | 4.2E401 | 9.0E401 3.1E+01

12/31 | 8.7E+01 | 4.3E+01 | 7.7E+01 6.0E+01
01/23(S/S) | 7.8E+01 | 5.8E+01 | 1.0E+02 5.BE+03

O1/23(TEL) {1.15E+02 | 4.8E+01 {1.03E+02 |-2.8£400 ";’.554-00 8.6E+01 } 1.3E401 | 1.02E404 |-1.0E+01 | 1.9E+01 1.45061 7.2E+400 |-1.7E+00 |[4.0E+Q1 [-3.5E+01 {~1.3E+01 [—4.85+00 |-4.7E+00 }-D.0E+01 ) §.6E402 |3.05E+02
02J05 19.05€+01 }5.37E+01 }8.22E+401 {~0.2E+00 |~6.2E+00 } 5.51E+01 | 2.8E+02 | 9.20E403 |~1.0E+0D | 5.5E+400 | 9.6E+01 §3.3E+D1 |-2.6E+00 {-8.1E+01 | 1.5E+01 | 1.1E+01 |-2.3E+00 | 6,2E+00 |-5.4E+00 | 7.68E+02 |5.10E402
02/19 | 8.3E401 | 1.5E401 |1.04E+02 |~3.4E400 | 3.8E+00 | 9.08E+01 | 1.0E402 | 8.58E+03 |-1.3E+01 { 1.5E401 | 8.2E+01 | 2.7E+03 | 8.9E-D1 }-2.9E+01 )4.2E-01 | 5.5E+00 |-3.0E+00 | 0.0E4+00 {-2.7E+01 | 1.03E+03 |3.83E+02

9.6E400

03/04 |1.43E+02 [7.00E+D1 }5.11E402 | 3.4E+00 [-1.2E409 | 0.9E4+01 |2.0E+02 | 8.76E+03 | 1,2E+01 } B.6E+00 }5.5E+01 | 3.6E401 }-4.8E+00 |-B6.8E+01 |-B.8E+00 [-5.1E401 |-4.1E+01 § 4.7E400 |-8.2E401 | 2.1E+01 [4.33E402

1692 ST101 QROSS BETA AND GAMMA IN WATER RESULTS - PIGOCURIES/LITER

DATE} GR-B | CS-137 | Cs-134| CO-80| CO-58| CO-87] ZN-85 B8E-7 K40 FE-89{ MN-54} ZR-65] NB8-85] RU-103 | RU-108 1-131 ] BA-140} LA-140 | GE-141} CE-144 )1 RA-226 | TH-228
02/18 | 2.6E+00 | 1,3E400 |-3.3E-01 | 6.2E-01 |-4.7E-01 | 2.0E400 | B.6E+00 |-1.1E+01 §-4.5E+00 | 2.1E+00 | 2.6E+00 | 3.1E+00 ] 1.4E400 |-4.1E-01 |-6.9E+00 | 2.7E-01 | 4.2E+00 |-6.3E-01 }-9.1E-01 ]-7.3E+00 |-1.8E+00 | 3.8E+00

03/04 | 1.9E+00 | 2.36+00 |-2.3E+00 | 1.8E400 | 5.1E-01 | 1.1E400 ] 1.0E+00 } 2.5E+00 |-1.3E+0% }-1,8E+00 [-9.9E-02 | 3.4E+00 | 2.4E-01 |-3.8E-Q1 |-5.8E+00 |-7.1E-01 | 7.0E-01 | 3.8E-01 |-3.5E300 |-9.4E-01 | 2.4E401 |-1.0E407




1991-92 ST101 RESULTS
ACTIVATION PRODUCTS

PICOCURIES/KILOGRAM

800
650
6§00
450
400
380 -
300
260 -1

10718

10731 12/12 01/23(8/8) 02/06 03/04
w2 12/31 01723(TEL} o2/1¢

COLLECTION DATE

—-Cc0-60 + CO0-58

1991-92 ST101 RESULTS
FISSION PRODUCTS

PICOCURIES\KILOGRAM

160
150 -1
140
130 -
120
110
100 —
90
80 1
70 -
80
50 -
40 -
30
20 4
10

0

10701

01723(8/8) 02/06 03704

10/31 12712
10/18 19721 12/31 01723(TEL} 02/19

COLLECTION DATE

—-£8-137 -+-C8-134

1992 CO-60 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER

12

11T
. Nomina! Lowar Limlt of Detactlon

COLLECTION DATE

COo-60

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

PIGOCURIES/LITER

12

111 .
Nominal Lower Limit of Oelsction

COLLECTION DATE

B EZcs-137 EZlcs-134



120

1991-92 ST101 RESULTS
ACTIVATION PRODUCTS

PICOCURIES/KILOGRAM

110 |

100

90 —
80 —
70 -
80 —
60 -
40 —
30
20

10

22

20

18 -
16
14+
12+

10 +

0

| ! | |

10/01

1992 ZN-65 IN WATER RESULTS

12/12 01/23(8/8)

02706
11/21 12/31 01/23(TEL)

COLLECTION DATE

—— ZIN-65

ST101 DRAINAGE LAGOON

PICOCURIES/LITER

., 03/04
9 .

Nominal Lowser Limit of Datection

COLLECTION DATE

X zn-e8




1992 GROSS BETA IN WATER RESULTS

FOR ST101 DRAINAGE LAGOON

PICOCURIES/LITER

Nominal Lower Limit of Detection

5.0

4.5

4.0

02/19

03/04

SAMPLE DATE

] GR-B



1987-92 ST101 SEDIMENT RESULTS - PICOCURIES/KILOGRAM

L e SEVE e
DATE Cs-137 C5-134 CO-60 CO-58 2ZN-65 I-131
01/05/87 | 3.80E+01 | 4.50E+00 | 7.80E+01 [ 7.90E+00 | 8.40QE+02
O1/27RT | 4.81E+0) 4.35E+02 | 3.93E+01 | 1.84E+03
02/08/87 | 3.57E+01 2.08E+02 | 9.20E+00 { 1.09E+03
02/39787 § 4.70E+01 1.37E+02 | 7.78E+00 | 9.28E+02
03/20/87 | 3.63E+01 3.44E+0! 5.07E+02
04/02/87 | 4.32E+01 6.93E+01 6.89E+02
04/23/87 | 3.1SE+01 $.33E401 | 1.55E+01 | 6.66E+02
Q5/01/87 { 4.93E+01 | 4.90E+00 | 7.85E+01 | 1.29E+01 | 8.76E+02
Q5/21187 | 4.99E+01 6.16E+01 | 1.62E+01 | 7.B{E+02
05/29/87 | 4.70E+01 | 8.82E+00 | 6.11E+01 | 7.62E+00 [ 6.97E+02
06/11/87 | 4.39E+01 | 1.75E+00 | 7.17E+D) | L.41E+0] | 8.10E+02
06/28/87 | 4.66E+01 | 8.90E+00 | 1.00E+02 { 2.0TE+0] | R.BTE+02
OHI0E7 | 4.09E«01 1.09E+02 § 2.03E+01 | 1.00E+03
013/87 | 4.80E+01 | 1.27E+01 | 1.10E+02 | 1.86E+01 | 9,75E+02
07/23787 | 5.35E+01 | 1.48E+01 | 4.66E+02 | 9.36E+0t | {,78E+03
08/10/87 | 4.21E+0} 1.07E+02 | 2.01E+01 | 9.42E+02
08/20/87 | 4.69E+01 1.25E+02 | 3.335E+0! | 9.14E+02
(09/03/87 | 3.83E+0L § 9.79E+00 | 1.18E+02 | 2.G2E+01 | 8.521.02
10/09/87 | 4.44E+01 1.07E+02 | 1.21E+01 | 6.94E+02
10/28/87 | 1.S0E+02 | 5.42E+01 | 6.64E+02 | 3.49E+01 | 1.81E+3
111287 | 4.34E+O1 1.08E+02 | 1.03E+0f | 7.29E+02
11724787 | 4.89E+01 | 2.35E+0t | 1.0TE+02 | 1.46E+01 | 6.82E+02
12/10/87 | S.29E+01 | 2.82E+01 | 1.81E+02 | 3.28E+0] | 6.85E+02 | 6.06E-00
01/07/88 { 5.62E+01 | 2.54E+01 | 1.66E+02 | 9.45E+00 | 6.46E+02
01/21/88 | 5.49E+01 | 2.39E+01 | 1.09E+02 | |.D4E+Q1 | S.42E+02
0V12/88 | 7.20E+01 | 2.71E«01 | 1.84E+02 | 6.36E+00 | 7.57E+02
03/23/88 | 3.63E+0]1 | 1.78E+01 | 1.08E+02 3.60E+02
04/18/88 | 4.837E+01 | 2.16E+01 | 3.20E+02 5.62E+02 | 1.79E+0)
05/11/88 | 5.67TE+01 { 2.76E+01 | 1.36E+02 4.27E+02 | 2.86E+01
06/09/88 | 3,75E+01 | 2.94E+01 § 1.64E+02 3.73E+02 | 1.54E+01
06/28/88 | 6.88E+01 | 3.14E+01 [ 1.63E+02 3.93E+02
07/08/88 | 6.94E+01 | 4.83E+01 | 1.57E+02 3.93E+02
07/21/88 | 6.8SE+01 | 3,37E+01 | 1.06E+02 3.15E+02
08/04/88 | 1.78E+0) | 4.65E+01 | 3.31E+02 4.TTE«02
08/19/88 | 6.64E+01 | 4.3BE+Q] | 1.87E+02 3.$5E+02
09401788 | 9.54E+01 | 4.85E+01 | 1.19E+03 1.01E+03
09/19/88 | 8.76E+01 | 3.7LE+0I | 2.24E+02 1.82E+02
10/10/88 | 6.88E+01 | 4.25E+0L | 1.91E+02 | 6.23E+00 | 3.81E+02
10/25/88 | §.02E+01 | 3.75E+01 | 9.39E+01 2.33E+02
1171°7/88 { 2.7TE+01 -3.86E+01 5.55E+01
11/29/88 | 3.06E+01 | 2,41E+01 { 5.35E+01 4.135E+01
12709/88 | 4.92E+01 | 4.60E+01 | 1.02E+02 1.48E+02
12/22/88 | 4.34E+01 | 3,70E+01 | 2.05E+02 1.50E+02
01/1789 | 5.,76E+01 |_4.33E+01 | 8.44E+01 | 4.85E+00 | 1.74E+02
QUA1/89 | S.03E«OL | 3.26E+0t | $S.4LE«0L 8.48E+01
QULN89 | 7.16E+01 | 6.40E+01 | 2.82E+02 2.69E+02
Q/28/89 | 8.68E+01 { 6.35E+01 | 2.40E+02 \.97TE+02
00/23/89 | 5.02E+01 | 4.84E+01 | 1.11E+02 1.43E+02
O4/14/89 | 4.95E+01 | 6.608+01 | $.73E+01 8.08E+01
04/28/89 | 8.00E+01 | 7.04E+01 } 1.46E+02 1.04E4+02
05/18/89 | 2.99E+01 | 4.08E+01 | 2.34E+01 4.72E+01
Q5/31/89 | 5.49E+01 | 4.09E+01 | 8,28E+01 1.00E+02
06/15/89 | 6.53E+01 | 3.38E+01 | 1.07E+02 1.19E+02
QT/05/89 | 6.36E+01 { 3.91E+Ql { 1.T2E+02 §.74E+(02
OR/28/89 | 1.14E+02 | 1.27E+02 | 5.00£+02 | 1.29E~01 | 1.08E+03
09713/89 | 5.81E+0) { 6.2BE+01 | 3.33E+02 | 1.04E+Ot | 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
10/30/89 | 7.67E+D1 | S.84E+01 | 2.48E+02 | 4.68E+00 | S.44E+02 | 7.61E+00
11721489 | 6.38E+Q1 | 4.19E+01 | 1.82E+02 3.29E+02
12/07/89 [ 9.31E+01 | 6.63E+01 | 3.98E+02 S.8IE+02
12720089 | 9.95E+0! | 6.62E+01 | 3.50E+02 6.00E+02 | 6.6TE+00
01/08/90 | 8.70E+01 | 6.11E+01 | 2,76E+02 4,18E+02
02/05/90 | 8.3TE+DL | 6.17E+01 | 2.99E+02 4.29E+02 | 4,50E+00
03/23/90
06/07/90 | 1.08E+02 | 6.43E+01 | 3.36E+02 1.92E+02
06129190 | 1.12E+02 | 7.44E+01 | 2.46E+02 1.42E+02
07/13/90 | 8.23E+01 | 3.88E+01 | 1.7BE+03 2.32E42
02/19/90 | 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
08731790 | 1.04E+02 | 4.50E+01 | 1.97E+02 6.70E+01
09/05/50 | 7.8¢E+01 | 4.98E+01 | 1.24E+02 1.41E+02
10/05/90 | 1.47E+02 | 9.6TE+01 | 2.06E+02 1 49E+02
10/30/90 | 1.538+02 | 9.24E+01 | 2.60E+02 1.12E+02
11/08/90 | L. 79E+02 | 1.13E+02 | 1.7SE+02 1.13E+02
11/28/90 | 1.56E+02 | 8.66E+01 | 7.55E+02 2.57E+02
22290 | 1.55E+02 | 9.13E+01 | 2.68E+02 1.00E+02
"01/18/91 | 1.45E+02 | 7.97E+01 | 2.63E«02 1.02E+02
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1987-92 ST101 SEDIMENT RESULTS - PICOCURIES/KILOGRAM

DATE CS-137 CS-134 CO-60 CO-38 ZN-65 1-131

02/15/91 { 1.43E+02 [ 8.21E+01 | 3.62E+02 1.18E+02 | .
03/15/91 | 1.51E+02 | 9.05E+01 | 1.87E+02 7.09E+01 { 8.96E+00
03/29/91 | 1.68E+02 | 8.64E+01 | 237E+02 8.14E+01

04/17/91 | 1.58E+02 | 8.90E+0] | 1.80E+02 7.02E+01

05/15/91 | 1.66E+02 | 1.04E+02 } 1.28E+02 1.70E+02

06/19/91 | 1.44E+02 | 1,04E+02 | 9.48E+02 1.47E+02

06/28/91 | 8,57E+01 | 5.93E+01 { 1.63E+02 | 6.00E+D0 { 7.30E+01

07/11/91 | 5.59E+01 | 4.67E+01 | 1.19E+Q2 5.87E+01

07/23/91 | 6.68E+01 | 4.65E+Q1 | 1.13E+Q2 6.14E+01

08/20/91 | 7.50E+01 | 4.98E+0} | 1,S3E+02 4.49E+01

08/30/91 | 8.03E+01 | 4.90E+01 | 1.17E+02 4,0SE+01

O 02 B AT 402 SUE UL ST ME S0 |3 OREY
03/04/92 { 1.43E+02 | 7.09E+0) | 5.11E+02 | 3.40E+00 | 9.30E+0) |-8.80E+00
6 MONTH STATISTICS COMPARED TO LAST SAMPLE (9/13/91-2/19/92)
MEAN | 8.49E+01 | 4.71E«0) | 1.46E~02 {-2.61E+00 | 6.21E+01 |-5.47E+00
LOW { 4.83E+«01 | 1,50E+01 | 7.71E+01 1-9.20E+00 | 3.07E+01 {-3.50E+01
HIGH | ).ISE+02 | 6.35E+0l | 4.49E+02 | 4.95E+00 | 9.08E+0] { 1.90E+0)
% +-6 MOS. MEAN 168.49 %) 150.41% 350.93%) -130.11%) 149.72%| 160,78 %]
% +/- 6 MOS, LOW 296.00%| 472.67% 562.43%] -36.96%| 302,73 % 25,14 %
% +/- 6 MOS. HIGH 124.35% 111.72% 113.88% 68.73% 102.42% ~46.32 %)
YEAR TO DATE STATISTICS COMPARED TO LAST SAMPLE (1/23-2/19/92)
MEAN | 9.38E+01 | 4.33E+01 | 9.75E+01 |-5.13E+00 | 6.7SE+01 [-S.47E+00
LOW | 7.79E+0t | 1.50E+01 | B.22E+(Q] |-9.20E+00 | 5.5)E«01 |-3.50E+01
HIGH | 1.15E+02 | 5.57E+01 | 1.04E+02 |-2.30E+00 | 9.08E+01 | 1.90E+01
% +/= YTD MEAN 152.39%| 163.59 % 524.10% -66.23% 137.83% 160, 78%
% +/~YTD LOW 183.66%| 472.67% 621.63%| -36.96% 168.78% 25.14%)
% +/- YTD HIGH 124.35% 127.38 % 491.38%| -121.43% 102,42% —46.32%|
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1987-89 ST101 RESULTS
ACTIVATION PRODUCTS

PICOCURIE/KILOGRAM
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1987-89 ST101 RESULTS
FISSION PRODUCTS

PICOCURIE/KILOGRAM
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1987-89 ST101 RESULTS
FISSION PRODUCTS

PICOCURIE/KILOGRAM
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Tuly 30, 1992
GO2-92-182

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: WNP-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,

¢

/3.0. Sorensen, Manager
Regulatory Programs (Mail Drop 280)

CIC:pk

Attachment

cc:  RR Assa, NRC NS Reynolds, Winston & Strawn
JL Erickson, WDOH ‘NRC, Document Control Desk

DL Williams, BPA (399)  JJ Zeller, EFSEC
NRC Site Inspector (901A)

| Author: CJ Card  Clréadt  7/30/5 For Signature of:  GC Sorensen 744,
Section; 4 17
For Approval of: JC Bell JW Baker
Approved: 50l | ST anrd
Date: 730/ 7/30/92~

WP-387 R2
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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: WNP-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,

g2 7

A A0 s e
/ /

/
.~ G.C.-Sorensen, Manager

Regulatory Programs (Mail Drop 280)

ClC:pk

Attachment '

cc: RR Assa, NRC NS Reynolds, Winston & Strawn
JL Erickson, WDOH NRC, Document Control Desk

DL Williams, BPA (399) JJ Zeller, EFSEC
NRC Site Inspector (901A)




RADIOLOGICAL ENVIRONMENTAL MOMTORNG SPECIAL REPORT
JULY 1992

STATEMENT OF THE PROBLEM:

Water sa:hples 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 Washmgton State
Department of Health (DOH) and the Supply System for Radlolooxcal Environmental
Monitoring Program (REMP) samples.®

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 npnradioactive 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.

2 Based on time-weighted averages of all sample results. Averéges of only the biweekly
samples taken during the quarter were 4.0 and 91,000 pCi/liter for iodine-131 and tritium,
respectively.

% Letter from R.A. Chitwood, Supply System, to Bob Mooney, DOH,. "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 systexﬁs has been recognized. The drainage from the
ﬁonradioactive floor drain sum'ps. 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 stdrage tanks is analyzed before being routed to the storm drain or to radwaste.

Sediment samples and occasional water and vegetation samples have been collectedlfrom the
lstorm 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, Reoounts 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 trititum 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




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 -

(pCi/liter)
NRC DOH
Reporting Investigation  80% Table II
‘Nuclide* Sample Result + 2¢ Level * Level Value
~ iodine-131 21.1 £ 5.0 2 1 240
manganese-54 58 + 3.6 1000 100 80,000
cobalt-60 1247 £ 717 300 100 40,000
zinc-65 52.9 + 10.2 300 100 80,000
antimony-125 208 + 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 notified 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.

4 Analyses for strontium were also performed on this sample. The strontium-90 and
strontium-89 results were below detection limits.
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Summaries of the water sample results and percentages of the MPCs from 10 CFR 20
Appendix B Table I 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 l
drain outfall, Location E, had a tritium result that exceeded the 1,000 pCi/litet DOH -
investigation level. The cobalt-60, zinc-63, 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 DOH investigation levels. Cattails collected at



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 reducé radioactive
liquid efluents 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, 50 it is highly unlikely that the
measured radioactivity in the pond water would impact the dose to mémbers 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 réleases, 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. .



The specific factors that have been considered in order to resolve the problem are:

a)

b)

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 monitbring 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;

The sensitivity of the sump monitors and the residual radioactivity in the
Turbine Building nonradioactive sumps makes the monitoring equipment
appropriate only for detecting gbamma radioactivity in the sump. The monitors
are not designed to detect beta-emitters;

Supply System policies and procedures do not clearly specify the critenia 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 radicactivity; - -



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 ST101 SEDIMENT RESULTS ~ PICOCURIES/KILOGRAM

DATE

CS-137

CS-134

CO-60

CO-58

ZN-65

I-131

01/09/37

3.80E+0T’

4.50E+00

7.80E+01

7.90E+00

8.40E+02

01/27/87

4,31 E+01

4 35E+02

3.93E+01

1.84E+03 |:

02/05/87

3.57E+01

2.08E+02

9.20E+00

1.09E+03 |-

02/19/87

4,70E+01 |;

1.37E+02

7.78E+00

9.28E+02

03/20/87

3.63E+01 §;

3.44E+01

5.07E+02

04/02/87

4.32E+01 |

6.93E+01

6.89E+02

04/23/87

3.15E+01 |;

35.33E+01

1.55E+01

6.66E+02

05/01/87

4.93E+01

4.90E+00

7.85E+01

1.29E+01

8.76E+02

05/21/87

4.99EH01 |

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

06/11/87

4.39E+01

7.75E+00

7.17E+01

1.41E+01

3.10E+02

06/28/87

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+01

1.00E+03 |;

07/13/87

4.30E+01

1.27E+01

1.10E+02

1.86E+01

§.75E+02 |-

07/23/87

5.35E+01

1.48E+01

4.66E+02

9.36E+01

1.78E+03

08/10/87

4,21E+01

1.07E+02

2.01E+01

9.42E+02 |:

08/20/87

4.69E+01

1.25E+02

3.35E+01

9.14E+02

09/03/87

3.83E+01

9.79E+00

1.18E+02

2.02E+01

8.52E+02

10/09/87

4.44E+01

1.07E+02

1.21E+01

6.94E+02

10/28/87

1.50E+02

5.42E+0

6.64E+02

3.49E+01

1.81E+03

11/12/87

4.34E+401

1.08E+02

1.03E+01

7.29E+02

11/24/87

4.89E+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

01/07/88

5.62E+01

2.54E+01

1.66E+02

9.49E+00

6.46E+H02 ki

01/21/88

5.49E+01

2.39E+01

1.09E+02

1.04E+Q1

5.43E+02

02/12/88

7.29E+01

2.71E+01

1.84E+02

6.36E+00

7.57E+02

03/23/88

3.65E+01

1.73E+01

1.08E+02 |

3.60E+02 |

" 04/18/88

4.37E+01

2.16E+01

3.20E+02

5.62E+02

1,79E+01

05/11/88

5.67E+01

2.76E+01

1.36E+02

4.27E+02

2.86E+01

06/09/88

3.75E+01

2.94E+01

1.64E+02

3.73E+02

1.54E+01

06/28/38

6.88E+01

3,14E+01

1.63E+02

3.93EH02

07/08/88

6.94E+01

4.83E+01

1.57E+02

3.93E+2 |

07/21/88

6.85E+01

3.37E+01

1.06E+02

3.15E+02 |:

08/04/83

7.78E+01

4.65E+01

3.31E+02

4.77E+02 |;

08/19/88

6.64E+01

4.38E+01

1.87E+02

3.55E+02 |;

09/01/88

9.54E+0)

' 4.89E+01

1.19E+03

1.01E+03 |:

09/19/88

8.76E+01

3.71E+01

8.74E+02

7.82E+02 |

10/10/83

6.88E+01

4.25E+01

1.91E+02

6.23E+00

3.81E+02 {.

10/25/38

6.02E+01

3.75E+01

9.39E+01

2.33E+02 |

11717788

2.77E+01

3.836E+01

5.55E+01 |

11/29/88

3.06E+01

2.41E+01

5.39E+01

4.15E+01 |

12/09/88

4.92E+01

4.60E+01

1.02E+02

1.48E+02 |

12/22/88

4,54E+01

3.70E+01

2.05E+02

1.50E+02 [:

01/17/89

S.76E+01

4.53E+01

3.44E+01

4.85E+00

1.74E+02

01/31/89

5.03E+01

3.26E+01

5.41E+0!

8.48E+01 |

02/17/89

7.16E+01

6.40E+01

2.82E+02

2.69E+02

02/28/89

8.68E+01

6.35E+01

2.40E+02

1.97E+02

03/23/89

5.02E+01

4.84E+01

1.}1E+02

1.43E+02

04/14/89

4 95E+01

6.60E+01

5.73E+01

- 8.08E+01 |

C4/28/89

8.00E+01

7.04E+01

1.46E+02

1.04E+02

05/18/89

2.99E+01

4.08E+01

2.34E+01

4.72E+0)

05/31/89

5.49E+01

4.09E+01

3.28E+01

1.00E+02

06/15/89

6.53E+01

3.58E+01

1.07E+02

1.19E+02

07/05/39

6.36E+01

3.91E+01

1.72E+02

6.74E+02

08/28/89

1.14E+02

1.27E+02

5.00E+02

1.29E+01

1.08E+03
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1987-92 ST101 SEDIMENT RESULTS - PICOCURIES/KILOGRAM

-DATE | C8-137 | CS-134 | CO-60 { CO-58 | ZN-65 I-131
09/13/89 | 5.81E+01 { 6.28E+01 | 3.33E+02 | 1.04E+01 | 6.33E+02
05/26/89 | 1.09E+02 | 7.22E+01 | 2.46E+02 |iEususssy] 6.94E+02
10/13/89 | 6.20E+01 | 5.73E+01 | 3.03E+02 5.08E+02 |- g
10/30/89 | 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 | 9.31E+01 | 6.63E+01 | -3.98E+02 5.81E+02
12/20/89 | 9.95E+01 | 6.62E+01 | 3.50E+02 6.00E+02
01/08/90 | 8.70E+01 | 6.11E+01 | 2.76E+02 4,18E+Q2 |:
02/05/90 | 8.37E+01 | 6.17E+01 { 2.99E+02 4.25E+02
03/23/90
06/07/90 | 1.08E+02 | 6.43E+Q1 | 3.36E:Q2 1.92E4+02 |:
06/29/90 | 1.12E+02 | 7.44E+01 | 2.46E+02 1,42E+02
07/13/90 | 8.23E+01 | S.88E+01 | 1.78E+03 2.32E+02 |
07/19/90 | 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
08/31/90 | 1.04E+02 | 4.50E+01 | 1.97E+02 6.70E+01 |:
09/05/90 | 7.89E+01 | 4.98E+Q1 | 1.24E+02 1.41E+02 {;
10/05/90 | 1.47E+02 | 9.67E+Q1 | 2.06E+02 1.49E+02 |
10/30/90 | 1.53E+02 | 9.24E+01 | 2.60E+02 1.12E+02 |}
11/08/90 | 1.79E+02 | 1.13E+02 ; 1.7SE+02 1.13E+02 |;
11/28/90 | 1.56E+02 | 8.66E+01 | 7.5SE+02 2.57TEH2 |;
12/28/90 | 1.55E+02 | 9.13E+01 | 2.68E+02 1.00E+02 };
01/18/91 | 1.45E+02 | 7.97E+01 | 2.63E+Q2 1.02E402 |
02/15/91 | 1.45E+02 | 8.21E+01 | 3.62E+02 1.18E+02 §
03/15/91 | 1.51E+02 | 9.05E+01 | 1.87E+02 7.09E+01
03/29/91 | 1.68E+02 | 8.64E+01 | 2.37E+02 8.14E+01
04/17/91 | 1.58E+02 | 8.90E+01 | 1.80E+02 7.02E+01 |
05/15/91 | 1.66E+02 | 1.04E+02 | 1.28E+02 1.70E+02 |
06/19/91 | 1.44E+Q2 | 1.04E+02 | 9.48E+02 {.47E+02 {:
06/28/91 | 8.57E+01 | 5.93E+01 | 1.63E+02 | 6.00E+00 | 7.30E+01
07/11/91 | 5.59E+01 | 4.67E+01 | 1.19E+02 5.87E+01
07/25/91 | 6.68E+01 | 4.65E+01 | 1.13E+02 6.14E+01
08/20/91 | 7.50E+01 | 4.98E+01 | 1.53E+(02 4.49E+01
08/30/91 | 8.03E+01 | 4.90E+01 | L.I7E+02 4.05E+01
05/13/91 | 1.01E+02 | 6.35E+01 | 4.49E+02 8.75E+01
10/01/91 | 8.20E+Ql | 5.73E+01 | 1.96E+02 7.67E+01
10/18/91 | 8.25E+01 | 5.10E+01 | 1.06E+02 5.64E+Q!
10/31/91 | 9.47E+01 | 5.25E+Q1 | 1.77E+02
11/21/91 | 4.83E+01 | 3.62E+01 | 1.16E+02 4.04E+01
12/12/91 | 6.28E+01 | 4.17E+01 { 9.04E+01 3.07E+01
12/31/91 | 8.69E+01 | 4.30E+01 { 7.71E+Q1 3.96E+01L
(5/8) 01/23/92 | 7.79E+01 | 5.57E+01 | 1.01E+02 5.80E+01 |
(TELE 01/23/92 | 1.15E+02 | 4.90E+01 | 1.03E+02 |~2.80E+00 | 6.60E+0! |-3.50E+01
02/05/92 | 9.95E+Q1 | 5.37E+01 | 8.22E+01 [-9.20E+00 | 5.51E+01 | 1.90E+01
02/19/92 { 8.30E+01 | 1.50E+01 | 1.04E+02 |-3.40E+00 | 5.08E+01 |—4.20E-01
03/04/92 | 1.43E+02 | 7.09E+01 | 5.11E+02 { 3.40E+00 | 9.30E+01 |-8.80E+00
03/18/92 | 1.43E+02 | 7.86E+0Q1 | 1.27E+02 {~1.30E+01 | 9.40E+Q1 |~1.80E+01
04/02/92. | 1.40E+02 | 6.16E+01 | 1.64E+02 |-1.80E+00 | 1.22E+02 | [.20E+01
04/15/92 | 1.08E+02 | 2.70E+0! | 1:46E+02 | 9.20E+00 | 1:31E+02 |-5.50E+00
04/29/92 t 1.47E+02 | 8.90E+01 | 2.79E+02 {-9.70E-01 | 1.43E+02 | 6.10E+00
Average | 8.07E+01 | S.18E+01 | 2.28E+02 | 1.33E+01 | 4.08E+02 | 4.07E+00
High | 1.79E+02 | 1.27E+02 | 1.78E+03 | 9.36E+01 | 1.84E+03 | 2.86E+01
Low | 2.77E+01 | 4.50E+00 | 2.34E+01 |~1.30E+01 | 3.07E+01 |-3.30E+01
# of Sample 104 91 104 39 103 16
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1987-89 ST101 RESULTS.
Co-60 and Co-58 Thru 12/20/89

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

PICOCURIES/KILOGRAM
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ATTACHMENT 2
1992 ST101 SEDIMENT, WATER AND VEGETATION RESULTS
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1992 ST101 SEDIMENT RESULTS

1992 ST101 SEDIMENT RESULTS

ACTIVATION PRODUCTS - ACTIVATION PRODUCTS
PICOCURIES/KILOGRAM PICOCURIES/KILOGRAM
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-0 -b— p =414 —+4+——+——+H—+—~+r—+——~+—+—+—t+——+—r - -+

1/2315/3) 2/6 . 3/4 4712 4729 8718 673 8717 ™ 1/23(8/8) 2/5 a4 4/2 4729 5/18 8/3 6/17 kZA |

1/23(TEL)  2/18 asis 415 5713 6727 8/10 8/26 1/23(TEL}  2/19 3718 4115 §/13 s/27 6/10 8/25
COLLEGCTION PERIOD L COLLECTION PERIOD
(ZFlco-60 EMico-68 ---CO-60 Nominal LLD "—* CO-58 Nominal LLD EZ ZN-656 - ZN-6& Nomlnal LLD

1992 ST101 SEDIMENT RESULTS
ACTIVATION PRODUCTS

PICOCURIE/KILOGRAM
120

Sliale Invesilgatlon Level - 2500 pCi/)
110 |-

100 -
sol
8o
10
60 |-
50
P, S

30 -
20 -

10

ol T 1 1 1 P ¥ T t T T T i
1/20(878)  2/6 374 C 412 420 5118 673 617 m
1723(TEL} 2710 318 4115 8213 6727 6/10 6726

COLLECTION PERIOD

1 T

[EIMN-54 - MN-64 Nomina) LLD




1892 ST101 SEDIMENT RESULTS
FISSION PRODUCTS

PICOCURIES\KILOGRAM
160 :

State !nvestigation Level - 1000 pCi/1 (Cs-187), 2500 pCi/l (Cs-134)

140

120

100

80

60

40

20

2 i 3 2 i g i g L
0= 1 i ] i T

1/23(8/8) 2/8 3/4 4/2 4729 5/18 6/3 6/17 71
1/23(TEL) 3/18 4/15 §/13 &5/27 6/28

COLLECTION PERIOD

2/19 8710

E#) cs-137 MR CS-184 ---- CS~137 Nominal LLD - CS-134 Nominal LLD

1992 ST101 SEDIMENT RESULTS
FISSION PRODUCTS

. PICOCURIE/KILOGRAM
250 =

State Investigation Level - 1000 pCi/l
225 -

200 -
175 -
160 -
128 -
100

75

50 -

28

0

-25

——

1723(8/8)
1/23(TEL)

1
2/8

2/19

4/29
3/18 4/18 5713 5727

COLLECTION PERIOD

5718

CE-141 -~ CE-141 Nominal LLD

2-3




¥

1200
1100
1000
900
800
700
600
500
400
300
200

100

1992 GROSS BETA IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON |

LOG SCALE OF GROSS BETA IN WATER RESULTS
— PICOCURIES/LITER
10000 E
1000 g —
— 100}
E
B Nominal Lower Limit ol Dotection
B 318 8713 5/22 4872 Ulzﬂl 8/ 8;3 e/8 G/’l 8/10 B8/12
34 4/2 4720 &/18 8/28 &5/28 §/30 8/2 /4 88 8)9 8/H1 87
SAMPLE DATE
T T S e e e e 5 A Bt B By B e

2/19 3/18 4/15 &6/13 §&/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 b5/26 5/28 &/30 6/2 6/4 6/6 6/9 6/11

"SAMPLE DATE

6/17




1992 TRITIUM IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON |

PICOCURIES/LITER (X 1000)

300

075 I LOG SCALE OF TRITIUM IN WATER RESULTS

80% ol 10CFNR20 App. N, Table 2

250 B 1000000:
225 |-
200 |-

1756

180

125 -

lll II III 6!13 GII? ‘Iﬂ l/ﬁ Ol /3 e/8 II lha l/lf
472 a4 870 117

SAMPLE D\TE

100 [~
75 |-
50 -

25 -

2/19 3/18 4/15 5/13 §6/22 5/27 5/28 6/1 6/3 6/5 6/8 6/10 6/12
3/4 4/2 4/29 5/18 §6/26 5/28- 5/30 6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE



9-¢

1992 MN-54 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER

10

9_....

8.._._.

LOG SCALE OF MN-54 IN WATER RESULTS

PICOCURIES/LITER

3 6732 B/27 /R0 %/ &/%  B/% /8 N [ ZaH
2B $718 4728 4/20 $/30 W/ LY T B Y I PAT RN T3t

£ 3
SAMPLE DATE

-2 -
-3 -
]
-4 +—"—t—t+—+tttt+— -ttt
- 2/19 3/18 4/15 5/13 &/22 6/27 5/29 6/1 6/3 6/5 G/8 6/10 6/12
3/4 4/2 4/29 5/18 5/26 §/28 5/30 6/2 6/4 6/6 6/9 6/11

SAMPLE DATE

6/17



LT

PICOCURIES/LITER

1992 CO-60 IN WATER RESULTS

ST101 DRAINAGE LAGOON

140
' LOG SCALE OF CO-60 IN WATER RESULTS
. . PICOCURIES/LITER
120 —+ 100000 52 80% of 10CFA20 App. B, Teblo 2
1000 ;
100 +— R e HRC fopo:ting Level;Quartarly Avg:
100 —_— 81et0 \nvestigaiion Leval
10 5 Homtnel Lower Liml1 of Oataciton
80 - - ¢ Lower Liml1 of Ogiegtion
60 +

L T L] k] T 1 ) ¥ T LIRS T LI I | L ) 1 2 S D § ‘l‘:

2719 3718 4718 6/13 0/22 6727 6/20 8/1 /3 6/8 6f8  8/10 6/i2

974 472 4720 6/18 6/38 6/28 6/30 €/2 6/4 8/6  6/0 6/t 617
SAMPLE DATE

T e [EEEF Fanzcccs W £
| | | I | | | == 1 T ]
| | | ] | 1 i | | | | | {
2/19 3/18 4/15 5/13 §&/22 5/27 §&/29 6/1 6/3 6/5 6/8 6/10 6/12
3/4 4/2 4/29 5/18 5726 5/28 56/30 6/2 6/4 6/9 6/11 6/17

SAMPLE DATE



8-C

1992 ZN-65 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER

1992 ZN-65 IN WATER RESULTS
ST101 DRAINAGE LAGOON :

PICOCURIES/LITER

80% ol 10CFA20 Anp. D. Table 2

sl

b3 BT U 1 S0 &1 M s
llllllllllll

LS R S B |

2719 3718 4716 B/13 8722 0/27 8/%0 8)t 97D 0/3  6/8 &

374 472 4720 6710 B/29 M2 B/S0 O/3 ©/4 0/8 IR
SAMPLE DATE

2/19 38/18 4715 5/13 5/22 5/27 5/29 6/1 6/3 6/5 6/8 6/10

3/4 4/2 4/29 5/18 5/26 5/28 5/30 6/2 6/4 6/6 6/9

SAMPLE DATE

6/11

6/12

6/17




6-C

12

-t ead
QO e

- N W AN

1992 CS-134 IN WATER RESULTS
ST101 DRAINAGE LAGOON

PICOCURIES/LITER

LOG SCALE OF CS-134 IN WATER RESULTS

PICOCURIES/LITER

2/19 3718

3/4

4/2

4/15

4/29

5/13

5/18

5/22

6/26

——

5/28 5/30 6/2 6/4 6/6 6/9 6/11
SAMPLE DATE

5727 6/29 6/1 6/3 6/5 6/8 6/10 6/12

6/17



01-z

1992 CS-137 IN WATER RESULTS
ST101 DRAINAGE LAGOON

-

PICOCURIES/LITER

15
14 -+ LOG SCALE OF CS-137 IN WATER RESULTS

1 3 1 PICOCURIES/AITER
100000

12 1T % : 808 of 10CFR20 App. B, Tenie 3

11+
10 +

oo .- HRG Reporiing LaxgliOppriorty Mg, |

©w
|
I

- N W O ON
]
I

] J | | | | ! | ] 1 | I | | | | | ] ! | | | ] ] | |
-6 { | J | I [ I | ] ] ! [ ! i I i I f P I ] K ] I ]

2/19  3/18 4/15 5/13 5/22 6/27 §5/29 6/1 6/3 6/5 6/8 6/10 6/12
3/4 4/2 4/29 b5/18 5/26 65/28 56/30 6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE




1992 1-131 IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON (GAMMA) -

PICOCURIES/LITER

24
22 -
20 ~1-
18

16 ~F-
14
12 -

10 -+

I1-2

[ ! [ { ] I i [ I ] | | I

2/19 '3/18 4/15 &5/18 &/22 §6/27 65/29 6/1 6/3 6/5 6/8 6/10 6/12
3/4 4/2 4/29 5/18 &/26 5/28 5/30 6/2 6/4 6/6 6/9 6/11 6/17

SAMPLE DATE




[AS(4

1000

100

10

0.1

0.01

1992 1-131 IN WATER RESULTS
FOR ST101 DRAINAGE LAGOON (RESIN)

PICOCURIES/LITER

4 80% of 10CFR App. B, Table 2
+
1
I T NRG Reporting Level-Quarterly Avg.
State Investigation Level
&= Nominal Lower Limit of Detection-0.5 pGi/l _
| 1 | | | [ I } | | | | |
| I ] | | f I ] | ] | § !
2/19 3/18 4/15 5/13 b5/22 §&/27 b/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



£1-C

800
750
700
650
600
550
500
450
400
350
300
250
200
150

100

50

-850

1992 CE-141 IN WATER RESULTS
ST101 DRAINAGE LAGOON

-+ : LOG SCALE OF CE-141 IN WATER RESULTS
- PICOCURIES/LITER
100000 -
% 80% af 10OCFR20 App. 8, Table 2
10000 iz
—}— 1000
. ¢ 300 = Slate tnvesilgeiian Level | -
—+ 10 HNominl Lowor Limit ot Ootecilon
1 =
—+
o
oAt g ¥ PSR U 1 SO0 NN TOOOR TR N O £ PO 61
e 1T LI SN RS (A IR IS B N N S S §
2719 3718 4718 8713 6722 8727 B/28 o8N 6/3 o/8 6/8 6/10 6/12
374 4/2 4729 &n1B 5/28 5728 6/30 8/2 8/4 0/8 8/9  8/11  e/7
- SAMPLE DATE
] [ | ! | I | ! { [ | | | { | | IL | Jl | I [ | | | |

2/19 3/18 4/16 5713 §&/22 &/27 6/29 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
SAMPLE DATE

6/17




v1-T

1992 ST101 QUARTERLY GAMMA IN VEGETATION RESULTS - pCi/kg

DATE CS§-137 CS-134 CO-60 CO-58 ZN-65 MN-54 I-131 CE-141 CE-~-144

~ 03/19/92 1.6E+0! ~2.6E+00 1.7E+01 ~7.2E+00 4.3E+01 1.7E+01 5.9E-01 -1.3E+01 -3.1E+01
06/17/92 | 9.4E+01 4.6E+01 2.6E+01 -1.1E-01 | 5.7E+0! 3.2E+01 2.8E+00 | 6.1E+00 -5.1E+00
AVERAGE 5.5E+01 2.2E+0} 2.2E+01 -3.7E+00 5.0E+01 2.5E+01 1.7E+00 -3.5E+00 -1.8E+01
HiGH 9.4E+0! 4.6E+01 2.6E+01 -1.1E-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 -1.2E+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

NOTE: Larger, darker print indicates result above detection level.




ST101 QUARTERLY VEGETATION SAMPLE
1992 RESULTS '

PICOCURIES/KILOGRAM

ST101 QUARTERLY VEGETATION SAMPLE
1992 RESULTS

. Nomipel Lowar Limit of Defeciton

PICOCURIES/KILOGRAM
120 30
110 ¢+
100 - 25
€0 -1 ;
80
20
10
60
50 15
40 1~
30 10 -
20 - .Nomingl Lower Limii ol Delestion A
10 -
° § 7
"0 -4
-20 1 I } t o
/9 6/17 8/18 12718 3/18 8/17

S1-2

SAMPLE DATE

A ce-137

Clca-134

ST101 QUARTERLY VEGETATION SAMPLE
1992 RESULTS

PICOCURIES/KILOGRAM
50

v T
0/18 12716

SAMPLE DATE

Elco-60

48
40 - Nominal Lower Limlt of Detectlon
3s -

30 -~ . ————

28 +
20
15 -
10+
§ -

-5 1T
-10 +

-18 —-

-20 1 i 1 b

3719 817 8/18 12/18
SAMPLE DATE

CE-141



91-¢

ST101 QUARTERLY VEGETATION SAMPLE ST101 QUARTERLY VEGETATION SAMPLE

1992 RESULTS . 1992 RESULTS
PICOCURIES/KILOGRAM : PICOCURIES/KILOGRAM
(1] 40
. R TR
80 - 36 -
66 1~ - 34 +
Neminal Lower Limlt o! Detectlon 32
§0 -+ - . ... Nominal 30 -
‘6 1 23'».—
26 -
404 24 -
e =T S __.. Nominat Lower Limit of Detection _
ao - 18 +
26 18
14 1T
20 - 12 -
10 +
16 |+ P
10 -}- 8 -
4
6 -+ 21
0 T } } 0 4+ T f }
3719 : 8/17 9718 12/18 3/18 8/17 D/18 12718
SAMPLE DATE i SAMPLE DATE
Ezn-65 EZ)un-64

ST101 QUARTERLY VEGETATION SAMPLE
1892 RESULTS

PICOCURIES/KILOGRAM
50

40 o= e e —.tleminal Lower Llmltof Petectlen. .
. a5
30 -
26 |-

20 |-

o == 1' :
3718 §/17 9718 12716
SAMPLE DATE

E-191



ATTACHMENT 3
SECOND QUARTER 1992 ST101 WATER SAMPLE RESULTS AND % MPC LISTING



1992 ST101 IN WATER RESULTS (pCifl)

DATE | Cs-157] Cs-134| Co-60| Co-38] Zn65] MnS4| 1131] Co-141| Ce-144
04/02/92 | 9.TE-02 | 1.7E+00 | 1.2E+00 | =1.6E+00 | ~2.3E+00 | ~2.56-01 | ~2.7E+00 | ~5.6E-01 | ~2.8E+00 | -
04715/92 | 2.1E+00 | 2.6E+00 | 1.4E+00 | ~1.3E+00 | 8.0E-01 | 1.3E~00 | ~2.0E+00 | 3.4E»00 | 1.7E+00
04/25/92 | 2.8E+00 | 4.8E-01 | 4.9E-01 | ~1.7E-01 | 2.7E+00 | L.2E+00 | 1.26E+01 | ~7.6E-01 | ~3.5E+00 | -
05/13/9Z | 5.69E+00 | 4.8E+00 | 1.25E+02 | 3.4E+00 | 5.30E+01 | 5.79E+00 | 2.11E+01 | 7.07E+02 | L.1E+01 | 1.15E~01 | 2.08E+01 | 8.3E+00 | 2.7E+05
05/18/92 | 3.8E+00 | ~3.0E~O1 | 1.66E+01 | —4.0E-01 | 1.91E+01 | 2.2E+00 | 1.2E+00 | LOE+00 | ~1.5E+01 1.6E-01
05/22/92 | 1.7E+00 | 4.6E-01 | 4.7E+00 | —7.3E-02 | 1.6E+00 | S5.0B-01 | 1.6E+00| 3.0E+00 | 8.0E+00 -1.0E-01
05/26192 | 3.2E+00 | 1.2E+00 | 1.2E+00 | 8.9E-OL | 9.3E-01 | 1.5E-01 | 3.SE+00 | 2.8E+00 | -3.3E+00 “1.SE-02 | 2.1E+02
05/27/92 | 2.2E-01 | -1.6E+00 |-4.50E-01 | 4.7E-01 | 1.9E+00 | L.4E+00 | 9.5E-01 | 3.1E+00 | -3.1E+00 1.8E+00 | 1.3E+02
05/23/92 | 1.25+00 | 1.5E+00 | 6.2E-O1 | ~5.4E-02 | -1,2E+00 | 1.3E+00 | 4.4E+00 | 6.5E-02 | ~8.8E+00 6.3E-01 | 1.0E+02
05729192 | ~4.7E+00 | 8.3E+00 | 6.65E+00 | 4.8E-01 | 1,5E+00 | -1.3E-01 | 0.0E+00 | 2.9E+00 | ~6.4E+00 —<.4E02 | 5.7E+01
05/30/92 | 1.1E+00 | -5.8E-01 | 1.1E+00 | -3.4E=01 | 2.9E+00 | 6.7E-01 | 1.OE+00 | 6.4E01 | ~3.4E+00 2.6E-01 | 1.3E+02
0601792 | 1.6E+00 | ~1.4E+00 | 4.0E+00 | LIE+00 | 4.4E-01 | {.5E+00| 8.1E-01 | -2.8E+00 | ~6.2E+00 7.7E-02 | 3.4E+02
06/02/92 | 2.4E+00 | 5.4E-01 | I.OE+00 | ~1.8E-01 | 3.0E+00 | ~2.7E-O1 | ~2.2E+00 | ~6.5E-01 | ~5.4E+00 -2.2E02 | L3E-02
06/03/92 | —4.4E+00 | 8.4E-O1 | 1.4E+00 | =1,4E+00 | ~5.2E-01 | 0.0FE+00 | ~3.9E-01 | —1.9E+00 | ~1.1E+01 -S.0E-02| L.1E+02
06/04/92 | 2.3E+00 | 2.5E-01 | 1.2E+00 | 5.2B-01 | -3.5E+00 | 8.3E-01 | -8,0E-02 | 4.0E-01 | -1.1E+01 2.6E-02 | ~9.3E+01
06/05/92 | 1.8E+00 | 0.0E+00 | 6,2E~G1 | ~1,8E+00 | 0.0E+00 | -9.0E-01 | 1.2E+00 | ~4.SE+00 | -8.2E+00 9.3E-02 | -1,8E+01
06/06/92 | 2.1E+00 | 2.2E-01 | 4.0E+00 | 0.0E+00 | ~1.7E+00 | -6.0E-01 | 5.3E-01 | ~1,9E+00 | ~3.4E+00 1.6E+02
06/08/92 | 3.5E-01 | 0.0E+00 | 1.0E-O1 | -1.4E-01 | 2.9E+00 | 3.9E-OL | -1.2E+00 | —1,2E+00 | ~2.2E+01 778401
06/09/92 | 1.8E-01 | 2.4E-01 | ~1.1E+00 | -0.8E01 | -9.2E-02 | 1.5E-O1 | ~1.4E~01 | ~3,0E+00 | ~7.7E+00 -2.0E-01 | 1.1E+02
06/10/92 | 1.8E+00 | S.9E-01| 2.9E-01 | -1.0E-01 | 2.1E+00 | 7.4E-01 | 1.4E~00 | -1.3E-01 | 3.0E+00 “1.6E-01 | 1.4E+02
06/11/92 | ~8.9E-01 | ~4.0E+00 | 1.4E+00 | ~1.1E+00 | -1.8E+00 | 1.3E+00 | 1.6E+00 | 1.1E+00 | -5,7E+00 -1.4E-01 | 1.0E+02
06/12/92 | 3.0E+00 | 1.7E+00 | 2.2E+00 | ~1.4E+00 | 3.8E+00 | 6.7E-O1 | ~9.7E-01 | -3.5E+00 | ~1.0E+00 -9.6E-02 | 2.2E+02
06/17/92 | ~2.5E+00 | ~1.4E+00 | -6.6E-01 | ~2.3E-01 | ~1.3E«01 | -3.2E+00 | ~2.2E-01 | 3.3E+00 | 4.5E~00 |wiiiiian- |,sviiiiiis| 1.JE-OL | 3.9E»03
* | “AVERAGE | 1.03E+00 | 7.02E~01 | 7.52E+00 F1.92E-01 | 3.16E+00 | 5.74E-01 | 1.70E+00 | 3.08E+01 |-4.60E+00 |. 1.15E+01 | 2.08E+01 | 5.93E-01 | 2.08E+04
HIGH | 5.69E+00 | 8.30E+00 | 1.25E+02 | 3.40E+00 | 5.30E+01 | 5.79E+00 | 2.11E+01 | 7.07E+02 | 1.10E+0) | I,15E+OL | 2.08E+01 | 8.30E+00 | 2.70E+05
LOW |-4.70E+00 [-4.00E+00 |1.10E+00 -1.80E+00 F1.30E+01 |-3.20E+00 |-2.90E+00 [4.50E+00 +2.20E+01 | 1.1SE+01 | 2.08E+01 -2,00E-O1 -9.30E+01
¥ SAMPLES 3 2 23 Px) 3 3 2 3 23 i 1 13 19
% MPC
Cs-134 Co-58| Za65| Mn-54] 1-131]| Ce-141] Co-144] Sb-124 | Sb-125 | I-131R B-3

04/02/92 | 0.0005%| 0.0189%

04/15/92 | 0.0105%| 0.0289% 0.0009% | 0.0170 %|

04/29/92 | 0.0140%} 0.0053% 0.0027% ,2000% i

05/13/92 | 0.0285%| 0.0533% 0.0034%| 0.0530%| 0.0058%| 7.0333%] 0.7856% 0.1100%| 0.0575%{ 0.0208%} 2.7667%| 9.0000%
05/18/92 0.0332 %} 0.0191%[ 0.0022%| 0.4000%| 0.0021 %|: 5' ] 4.0000 %
05/22/92 | 0.0085%| 0.0051%| 0.0094 %{: 0.0016%| ©0.0005%! 0.5333%| 0.0033%| 0.0800% : i
05/26/92 0.0009%| 0.0009%| 1.1667%| n o 0.0070%
05/27/92 0.0005%] 0.0019% 0.6000%| 0.0043%
Q5/28/92 0.0167%| 0.0012%}: 3 0.0063 %
05/29/92 0.0922%| 0.0133%| 0.0005%{ 0.0015%|: . 0.0019%
05130192 0.0029%| 0.0007%{ 0.3333%| 0.0007% 0.0867%| 0.0060%
06/01/92 0.2700% 2 f 0.0113%
06/02/92 0.0043 %
06/03/92 0.0037%
06/04/92

06/05/92

06/06/92

06/08/92

06/09/952

06/10/92

06/11/92 0.5333%

06/12/92 0.0189% : 0.0073 %
06/17/92 0.0567%| 0.1300%

* Arithmetic average,

not time-weighted.

3-2



| ATTACHMENT 4
MAY - JULY 1992 ST101 SEDIMENT RESULTS

4-1



1992 ST101 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 | 1.6E+02 5.6E+00 5.2E+01 3.5E+01 0.0E+00 | [1.1E+02 2.5E+00
05/18/92 | 1.3E+02| 5.7E+0l| 4.9E+02 3.8E+00 | 2.5E+02| 6.7E+0! 9.4E+00 | L9FE+02| -4.2E+01
05/27/92 4.3E+01 3.9E+01 | 9.6E+0I ~1.1E+01 3.9E+01 1.6E+01 1.8E+01L 3.6E+01 1.3E+01
06/03/92 | 1.2E+02{ 7.3E+01| 35.0E+02 1.9E+01| 2.9E+02| 7.4E+0I 1.9E+01 | 2.IE+02| -1.5E+01
06/10/92 | 1.1E+02 4.9E+01 | 3.8E+02 5.SE-01 2.3B+02 | 1.1B+02| -1.28+01| 1.3E+02| -1.1E+02
06/17/92 | 1.4E+02 7.4E+01 | 3.3E+02 1.4E+00 | 2.5E+02| 7.3E+0l 8.9E-01| &8.9E+0! -8.3E+01 1.3E+01
06251921 8.9E+01 6.3E+01| 2.3E+02 ] -5.2E+00 7.7E+01 4.1E+01 3.1E+01 1.8E+01 | -1.3E+02
07/0192 | 11E+02| 7.6E+01)| 3.7E+02 1.2E+01 2.1E+02 4.2E+01 5.2E+00 | 1.0E+02 4.3E+00
AVERAGE 1.0E+02 6.0E+01 3.2E+02 3.3E+00 1.8E+02 5.7E+01 8.9E+00 1.IE+02 | -4.SE+01 1.3E+01
HIGH 1.4E+02 7.6E+01 5.0E+02 1.9E+01 2.9E+02 1.1E+02 3.1E+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 | -1.2E+01 1.8E+01 | -1.3E+02 1.3E+01
# SAMPLES 8.0E+00 8.0E+00 8.0E+00 8.0E+00 |  8.0E+00 8.0E+00 8.0E+00 8.0E+00 1.0E+00

8.0E+00

NOTE: Larger, darker print indicates result above detection level.



1992 ST101 SEDIMENT RESULTS 1882 §T101 SEDIMENT RESULTS

ACTIVATION PRODUCTS ACTIVATION PRODUCTS
PICOCURIES/KILOGRAM PICOCURIES/KILOGRAM

360

::: i - Stele Inveatlgstlon Lavel - 2600 pCi/A Stale investigsiion Level - 2500 PG/
300 |-
260 |-
200 -
150 |~
100 fo s -
60 -

-bo -

-100 | } } } } { i } [ L t — T = = 1
6/13 s/18 &/27 8/3 8/10 &/17 6/26 m 6/13 6/18 6127 83 6/10 6/17 8/26 U
COLLECTION PERIOD COLLECTION PERIQD
co-50 MMGO-68 ---CO-60 Nominal LLD ~—GCO-58 Nominat LLD EEZN-65 -~ ZN-65 Nomlnsl LLD

154

1992 ST101 SEDIMENT RESULTS
ACTIVATION PRODUCTS

PICOCURIES/KILOGRAM
120

Slale Inveatigation Level - 2500 pGi/l

6/13 5/18 6/27 6/3 8/10 8/17 6/265 71
. GOLLECTION PERIOD

[ETIMN-64 —— MN-54 Nomlinal LLD




1882 ST101 SEDIMENT RESULTS
FISSION PRODUCTS -

PICOCURIES\KILOGRAM
State Investigation Lovel - 1000 pCi/l (Cs=-137), 2500 pCi/l {Cs-134)

160

140

120

100

80

60

40

20

0 . l 1 ] R i i
§/13 5/18 5/27 6/3 6710 8/17 . B8/25 7/1
COLLECTION PERIOD -

i gs-137 MM cS-134 ---- CS-137 Nominal LLD = CS-134 Nominal LLD

1992 ST101 SEDIMENT RESULTS
FISSION PRODUCTS

PICOCURIES/KILOGRAM

250
: State {nvestigation Lavei - 25Q0 pGi/l
225

200

176

150

125

100 |~

75 -

50+

28

-25 ! ! i { { 5 % }
5/13 5/18 5/27 6/3 8/10 6/17 6/25 7/1
COLLECTION PERIOD

CE-141 — CE-141 Nominal LLD
4-4




ATTACHMENT 5 _
ST101 MAY 22 SPECIAL STUDY RESULTS



MAY 22 STORM DRAIN POND SEDIMENT SAMPLE RESULTS (pCi/kg)

. Radionuclide Concentrations

cobalt-60
200
18,000@
25,4009
483
935
1920
zinc-65
184
46509
2870@
150
130
300
cesium-134
64
1140
737
81
98
202
cesium-137
94
- 29009
. 2500@
270
275
500
cerium-141
144
3474
1390
67
manganese-54
670
448

Sample Location®

Location

Location

Location

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 channe})
D (west side of pond)
E (north side of pond)
F (east side of pond)

A (near pipe)

B (mid channel)

C (mouth of channe])
D (west side of pond)
E (north side of pond)
F (east side of pond)

A (near pipe) .

B (mid channe])

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 c¢hannel) .
D (west side of pond)

B (mid channel)
C (mouth of channel)

(1) Sketch of sample locations on the following page.of this attachment.

(2)  Exceed the DOH investigation levels of 1000 pCi/kg for cesium-137 and 2500 pCi/kg
for other radionuclides.

5-2



ST101A ST101B

ST101 GROSS BETA IN WATER RESULTS
SPECIAL SAMPLE 5/22/92

PIGOCURIES/LITER

1 T T
STI01A arwin 871010 87101k

STATION

ST101 CS-137 & CS-134 IN WATER RESULTS
SPECIAL SAMPLE 65/22/92

PICOCURIES/LITER

. Nominal Lowar LMt o Qetactlen . .

1 I - t }

=T T ¥ t
BYI0EA 871018 sT101C aviote

STATION

. lecasr E3ow-13e

ST101D

ST101E

ST101 TRITIUM IN WATER RESULTS
SPECIAL SAMPLE 5/22/92

PICOCURIES/LITER
800

6000 -1~

4500 -
4000 1+
asoe -+
3000 1+
2600 -~ .
2000 -
18500 -
1000 -1

800 A Nominal Lowsr Limit

ol Qateetion (100 a6t _ [

o A=

T

BTINA atiom avi01c STI01E
STATION

ST101 CE-141 IN WATER RESULTS
SPECIAL SAMPLE 5/22/92

PICOCURIES/LITER

.. Mominat Lowsr Lini\ of Datection

-2 t t T t
BT101A sri018 sT101¢ MTINIE
STATION



¥-S

ST101D

ST101B

ST101A
ST101E

ST101F
ST101 ZN-65 IN WATER h’ESULTS . ST101 I-131 IN WATER RESULTS
SPECIAL SAMPLE 5/22/92 SPECIAL SAMPLE 5/22/92
. PICOCURIES/LITER . A ) ) .o PICOCURIES/LITER
o wemnwierumtotcesenen I Lo R e

1 } (3 1 I} 1
-2 T T ¥ T ~t.o t ¥ T T

aTI0IA sTi01 aTioic BTIDIE artota s1i018 aTi0IG sTi01E
STATION N STATION

S§T101 CO-60 IN WATER RESULTS S§T101 MN-54 IN WATER RESULTS
SPECIAL SAMPLE 5/22/92 SPECIAL SAMPLE 5/22/92

PICOCURIES/LITER PICOCURIES/LITER
0.0 8.0

8.8 -+ 4.0

Hominst Lower Limit of Detaction e w0 Nominel Lowss Limh of Detscrion

3.8 -

3.0 1

0.8 T

= SR -0 : : F =

t
STIDIA aTiote (3401 oI . T101A a11018 stio1c STI0IE
STATION . STATION




1992 ST101 GAMMA IN SPECIAL SEDIMENT SAMPLE RESULTS - pCi/kg

DATE |LOCATION| CS-137 | - CS-134 CO-60 CO-58 ZN-65 - | MN-54 I-131 CE-141 CE-144 EU-152
05/22/92 STI01A | - 9.4E+01 | 6.4E+0l| 2.0E+02| 1.5E+0!}| 1.8E+02 2.3E+01 S.4E+00 | 1.4E+02 ~5.4E+01 -9.2E+00
05/22/92 STioIB | 2.9E+03| 1.1E+03| 1.9E+04 S.8E+01| 4.7E+03| 6.7E+02 7.2E+02 | 3.7E+03 6.6E+01 1.5E+02
05/22/92 ST101C | 2.5E+03| 7.4E+02| 2.5E+(4 2.1E+00 | 2.9E+03| 4.5E+02 1.3E+02 | L4E+03| 1.5E+02| -3.2E+02
05/22/92 STI0ID | 2.7E+02| 8.1E+01| 4.8E+02| -6.8E+00| I.5E+02 4.2E+00 | -7.2B+00| 6.7E+01 -5.0E+01 { -1.6E+01
05/22/92 STI0IE | 2.8F+02| 9.8E+01| 9.4E+02 6.36+00 | I1.3E+02 1.6E+01 [ -9.2E+00 3.1E+01| -3.4E+01 3.1E+01
05/22/92 STI0IF | 5.0E+02| 2.0E+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
05/28/92 | MID-POND | 4.0E+01 33E+01 | I1.6E+02]| -1.0E+01 2.4E+01 6.8E+00 7.5E+00 2.2E+01 -1.4E+02
AVERAGE 9.4E+02 3.4E+02 6.8E+03 8.9E+00 1.2E+03 1.7E+02 1.2E+02 7.8E+02 | -1.7E+01 | -2.3E+01
HIGH 2.9E+03 1.1E+03 2.5E+04 5.8E+01 4.7E+03 6.7E+02 7.2E+02 3.7E+03 1.5E+02 1.5E+02
LOW 4.0E+0L 3.3E+01 1.6E+02 ] -1.0E+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 | 7.0E+00 7.0E+00 7.0E+00 7.0E+00 7.0E+00 6.0E+00
. .
W
/

NOTE: Larger, darker print indicates result above detection level.
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1992 ST101 SPECIAL SEDIMENT RESULTS 1992 ST101 SPECIAL SEDIMENT RESULTS

SAMPLES TAKEN 5/22/92 SAMPLES TAKEN 5/22/92
PICOGCURIES/LITER ) PICOCURIES/KILOGRAM .
30000 g 5000
27600 4500
28000
4000 -
22500 |-
P 3600 [-
20000 [-
17600 3000 '
15000 PTY.. ) Slate Investigation Lavel
12600 |- 2600 -
10000 -
1800
7600 |-
’ 1000 |
6000 |-
PYTY 3 A Stato tnvestigation Loval 500 [
[} { = 1 S T o 1T —— Lremp el
8TIOIA 8T101B8 8TI_010 871010 STINME 8T101F ST101A 8T101B 8T101C 8T1010 8T101E 8T10%F
STATION ) STATION

FAzN-86

1992 ST101 SPECIAL SEDIMENT RESULTS
SAMPLES TAKEN 6/22/92

. PICOCURIES/KILOGRAM
3000 ,

2760 |-
Stale Investlgatlon Level

2500 [ wom e s e e e

2250
2000 |-
1760 |-
1600 |-
1260 -
3000 |-

760 |-

500

280

o + T t ]

ST101A 571018 sT101C 8T101D ST101E ST109F
STATION :

EEMN-54




3000
2750
2500
22560
2000
1760
1600
1280
1000

760

500

250

'4090
3500
3000
2500
2000
1500
1000

500

1992 ST101 SPECIAL SEDIMENT RESULTS
SAMPLES TAKEN 5/22/92

PICOCURIES/KILOGRAM

State Investigation Level {Cs-134)

| | — 1

1

STI01A $T1018 sT101C ST101D ST101E ST101F
STATION

cs-137 (lcs-134

1992 ST101 SPECIAL SEDIMENT RESULTS
SAMPLES TAKEN §/22/92

PICOCURIES/KILOGRAM

State Investigation Level

ST101A $T1018 §T101C | S$T1010 ST101E ST1QVF
- STATION '
] CE-141

3-7



GAMMA IN SPECIAL 05/22/92 VEGETATION SAMPLE RESULTS - pCi/kg

LOCATION CS-137 " CO-58 CO-60 MN-54 CS-134 CE-141 I-131 ZN-65 CE-144
ST101B 1.3E+01 3.4E+00 1.2E+01 9.6E+00 9.1E+00 1.2E+01 ~-1.2E+00 4.1E+00 ~2.1E+01

ST101E 8.3E+00 1.5E+00 -3.6E+00 1.7E+01 ~2.1E+00 -6.5E~01 2.4E+00 2.8E+01 -5.4E+01

AVERAGE 1.1E+01 2.5E+00 4.2E+00 1.3E+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 -2.1E+01

8-S

Low| 83E+00| 1.5E+00| -3.68+00| 9.6E+00| -2.1E+00| -6.5B-01| -1.2E+00| 4.1E+00| -S5.4E+01

# OF SAMPLES 2 2 2| 2 2 2 20 2 2




ST101 SPECIAL VEGETATION SAMPLES ST101 SPECIAL VEGETATION SAMPLES

SAMPLES TAKEN 5/22/92 SAMPLES TAKEN 5/22/92
PICOCURIES/KILOGRAM ) 2 PICOCURIES/KILOGRAM

24
22 Nominal Lower Level of Detectlon . 21
0 —jr e e nn n o e ot e e e e i o e i e e 20 - Nominel Lower Lavel of Detestlen . .___
18- , 181
18 4~ . 16
141 14+
12| 12 1

10 10

LS 84

3 -[- 6+

4+ 44

2 2+

[ 0
-2 -2
et -2.1 L e
-8 : } -8 : F

ST1018 ST101E ~ sTiom 8T101E
STATION STATION

] 68-137 C8-134 cOo-80

ST101 SPECIAL VEGETATION SAMPLES
SAMPLES TAKEN 5/22/92

PICOCURIES/KILOGRAM

._.Nominal Lower Lavel of Detection

-2 1 -0.66

-6 i - }
sT1018 - ST101E
STATION




01-s

ST101 SPECIAL VEGETATION SAMPLES

SAMPLES TAKEN 5/22/92

ST101 SPECIAL VEGETATION SAMPLES
SAMPLES TAKEN 5/22/92 '

o FPICOCURIES/KILOGRAM 22 PIGOCURIES/KILOGRAM
50 - e ... Nominal Lowor Lovel of Dotoction . __ e 20 e e v e HOMINGY Lowior Levol of Botectlon
45 - 18
40 - 18 4
35 14 -
30 - 12 4+
26 - 10 -
20 8 -
16 - 6+
10 +
5 24
) 0
8T1018 8TI01IE §T1018 BT101E
STATION STATION
- Ezn-es Ezlun-54

ST101 SPECIAL VEGETATION SAMPLES
SAMPLES TAKEN 5/22/92

PICOCURIES/KILOGRAM
60

46 -

40 ofmm e

_ Nominal Lower Level of Dotection

35 1T

30 -~

25 -

i

871018
STATION

-3

¥
ST104E



¢ simmseiranrss | PROBLEM EVALUATION lmwo
_wPPLY SYSTBM REQUEST _ I 7 7-073/
N TR W XK i i s :

The August soi l salrp'le from the roof drain leach pond (located near the firs
~training building) contained 1.1 £-5 uCi/gram Za-65 and lesser quantities of
" other. radionuclides. Radioactivity was first discovered at this location in
_:0ctober 1984.. Several Plant modifications have been made to correct the

i p;oblem but periodic’ releases continue to be detected as shown on. the attached
c art.

RECEIVED
| MOV20

L . . Mnmnmmw ‘.':'.... Ow
MSPECPROCEDDRF 3"\‘1*..AﬂON!ETC» T : omewmmm o
) ' R -":; .5 E. wscn‘w;

, WAL R D YES B NO | SHFTMANAGERDATE

VITALMWRNO. /A mlzzﬁz;_zéﬁ_
7 NANAGENENT REVEW COMMITIEE "7 = S T s RRETe
LoAS ﬁuﬁays%‘: ueﬂ.d?‘?b on THrS SosTeaT: /crzou

< Flor7 W RRIED SOOIV DIECS TD  fuveESyrISe TC
F“ 7;'2"‘/,;"2” Dae e c’oam M e DATION QR OR/IEG WAL TEL,

A J_Dilﬁﬁ"” ME I& & 6’/5/‘03. 2. //7"6'&7‘% D Hssrerk
PROBLEM RESOLUTION METHOD — - -

‘YNGR - Q- MWR El"m# TOUROR [ NONEREQUREDCLOSEPER  7EACK A0

Q.por "R TER QPR ..Q ISCR - O PTLENTRY /"c"zﬁ"‘;z_’f G DS

Q: wa ~0 RFTS. "Q M- O.son . O OTHERUST) . o T
RESPONSIBLE DEPARTENTIORGANZATION__ 780A. /. Koewrizs ACTION DUE DATZ__ 7= 9-F2

mousmmwmmnsstessu&ma&wmm Qves Tho RXSU REVIEW RECUIRED (] YES @'




ST101 RESULTS o
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e

] WASHINGTON PLUBLIC POWER

- b) SUPPLY SYSTEM 7 /(’ / q ?
| INTEROFFICE MEMORAN DUM

DISTRIBUTION: MAIL DROP:

[ ] wNp-1 FILE
DATE: July 6, 1989 __| WNP-2 FILE
L_| WNP-3 FILE
TO: D. E. Larson, Mgr.; Rad. Programs & Inst. Cal. ] WNP-4 FILE
( W ] WNP-5 FILE
FROM: E. McDonald, Environmental Sc1entwst I |_| HGP FILE
|| PKWD FILE
SUBJECT: ST101 SAMPLE RESULTS FOR JUNE | LEGAL FILE
B ' LJ ADMIN FILE
CdJd Card
File

REFERENCE: . . ' JEM/ 1 b

Attached are the results of the ST10l 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/sTp
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1989 5101 Results-ﬂicrocuries per Unit.

€S °RATIO

Co-s8

IN-63 HH-34  MNJ4/INGS

NB-93

e

172697

DATE CS-137  (S-134 £0-39 £0-37  C038/C068 CU37/C0s8 CD-12¢

VAN '“Sbi‘ﬂﬁ 4,53E-38 7.86E-B1 @.44E-28 4.85E-29 - 5.73E-92 0.88E+80 1.74E-97 1.35e-28 7.77E-32 9.2E-97 . -

Je-38 J.26E-B8 6,47E-B1 5.41E-08 - - 9.80E+0 0.086+B0 G.48E-28 9.426-29 1.11E-B1 8.84E-97 -
©12/17 7.16E-98 A.4QE-28 6.93E-81 2.82E-87 - - B.0BE+09 B.29E+39 2.89E-87 2.46E-08 9.85E-02 9.40E-Y7 -
12/28 8.68E-28 &.33E-88 7.31E-B1 2.43E-97 - - 8.006+88 0.90£+33 1.97£-97 1.39€-28 7.84E-82 9.48E-47 -

C )3/23 5.926-88 4.83£-88 9.436-81 1.U1E-97 - - B.006+98 0.006+88 1.436-87 1.49E-23 (.22€-90 1.BME-26 -

34714 4,95E-08  6,68E-28 1.33€+88 5.73E-08 - - 2.23c+00 9.00E+32 0.BBE-08 4.83E-19 8.4%6-9Z 7.7iE-37 -

© 34/28 7.99E-08 7.B4E-88 B.B1E-B1 1.46E-97 - - 2.38E+00 0.22E+28 1.04E-37 1.RiE-38 9.882-32 &.49E-U7 -

_ ¥5/18 2,99E-88 4,08¢-B8 1.37E+B@ 2.34E-08 - - 2.86E+03 9.20E+83 4.726-88 3.29E-39 L.128-%1 A 24E-%7 -

©23/31 5.49E-98 4.996-88 7.44E-31 B8.26E-28 - - 9.00E+00 0.226+80 L.BQE-37 .9.43E-39 9.4ME-37 8.34E-37 -

. 34/19 6.33E-88 3.38£-28 5'._485-31 1.87e-27 - - 0.20E+08 9.026+32 1.1GE-37 1.352-28 1.1&E- B.B5E-37 -
37/93 6.36E-38 3.91E-28 6.14E-8L |.72E-%7 - - TQ.22E+8% 9.82E430 6.74E-87 1.685-38 2.492-227 S.TUE-W -
DATE  NB-97 IR-93 1E-133  RU-183  CR-3I SH-113  SR-83 SR-92 ¥-92 {-131 NA-24 3e-7
37 2.246-98 - - - - - - 8.362-37 - - 3.90E-3;
31731 3.14E-88 - - ~ - - - - - - 3.32e-27
32717 2.85E-08 - - - - - 7.80E-28 2.44E-07 - - 2.458-27
32/28 2.41E-28 - - - - - - 2.93e-87 - - 3.95e-37
233/23 - - - - - - - - - - L1eE-

o 4514 2012800 - - - - - - - - - JeZ-d
38/28 - - - - - - - - - - 220827
15/18. - - - - - - - 9.71E-26 - ~ i.blc-2t
33/31 6.12E-89 - - - - - 2.63E-28 3.78E-97 - - 1.358-97
36115 - - - - - - 31228 2.83E-37 - - L128-37

- 971435 - - - - - - - 2.588-37 - - 3.782-13

1989 GRAPH RESULTS-(MICRCCURIES PER UNIT!
DATE €S-137  C5-134 CS RATIO  CO-63 C0-38 CO RATI0  IN-63 [-131
81717 S5.76E-28 4.53E-38 7.966-91 9.44E-38 4,83E-89 9.75E-32 1.74E-%7 -
21/31 5.832-28 3.262-88 &6.47E-31 3.41E-98 - S 9.48E-98 -
92/17 T.14E-28 6.40t-33 6.932-81 2.828-97 - - 2.43E-87 -
32/26 8.4BE-88 4.3SE-28 7.SME-31 2.49E-97 - - 1.97e-87 -

. 3/23 5.92€-98 4.93E-38 9.63E-31 L.NE-7 - - 1,63e-37 -
24714 4.95E-268 6.63c-20 1.33E+@8 G5.73E-g8 - - g.98E-28 -
84/28 7.99E-88 7.24E-B8 B.81E-3! [.46E-07 - - 1.96E-87 -
85/18 2.99t-88 4.882-38 |.37E+2¢ 2.34E-28 - - 4.72E-28 -
85/31 5.49E-28 4.99€-38 7.442-81 6.28E-28 - - 1.98¢c-87 ~
86/13 &.336-98 3.582-26 3.4BE-31 1.976-97 - - 1.196-87 -
87/95 6.34E-38 3.91£-38 4&.14E-D1 - - §.75E-87 -



» . - ) \\]'
® » . o

Error Check C(ZERR>20#={+}; RERR<202={.}; N/N=(-1).
DATE £S~137 CS~139 CO-60 Ci3~-58 C€0-5¢ ZN-65 HH-S4 CR-109 HH-95 HB-97 ZR-95 XE-133 EU-103 CR-S51 SH-113 SR-85 5R-92  ¢-92 I-131 Hr-29 BE-?

1217 . .

. + - . + . - ] - - - - - - - i - - -
1731 . - - - . 4 . - t - - - - - - - = - - .
as1e . . - - - . . . - + - - - - - - . $ - - .
a/ses . - . - - . + . - . - - - - - - - + - - .
23 . . « - - . 3 - - - - - - - - - - - - .
4719 . . . - - . + . - 3 - - - - - - - - - .
4/28 . - - - - . + . - - -~ - - - - - - - - - .
518 - . - ~ . 4 . - - - - - - - - - + - - .
2731 . - . - - . + . - t - - - - - 4 t _ - +
6/15 . - . - - . + . - - - - - - N + - - +
¢705 . . « - . + . - - - - - - - - - ¢ - - +




MICROCURIE PER GRAM

" MICROCURIE PER GRAM
(Times 10E—7)

(Times 10E-—8)

1989 ST101 RESULTS

FISSION PRODUCTS

2 T T T T T T T - T
01/17 01/31 02/17 02/28 03/23 04/14 04/28 05/18 05/31 06/15 07/05

: COLLECTION PERIOD
o Ccs—137 + CS-134

1989 ST101 RESULTS

ACTIVATION PRCDUCTS .
e */«/ Ak 77/39 & 7

[y

0 T T T T T T T T T
01/17 01/31 02/17 02/28 03/23 04/14 O04/28 05/18 05/31 06/15 07/05

COLLECTION PERIOD
a ZN-65




1989 ST101 RESULTS

ACTIVATION PRODUCTS

3.5

MICROCURIE PER GRAM
{TMimea 10E~7)

o T ) T T T T . ] T
01/17 ©1/31 02/17 02/28 03/23 04/14 04/28 05/18 05/31 06/15 07/05

COLLECTION PERIOD
O Co-60




MICROCURIE PER GRAM
(Mimes 10E-=7)

" MICROCURIE PER GRAM
(Times 10E—6)

1987-89 ST101 RESULTS

FISSION PRODUCTS

1.6
1.5 ) ]
1.4 ~
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The subject OER involves monitoring and possible disposal requirements for
sludge contaminated to very Tlow levels from three (3) sources: The sewage
treatment plant, cooling towers, and roof drain field,

The sewage treatment plant siudge has been sampled for Tlow 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 1is 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 Tlow 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 Tlevels of radicactivity. A final cooling tower
sludge disposal evaluation is expected by 2/1/90. 4

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
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COOLING TOWER SLUDGE DISPOSAL EVALUATION

1.0 Background

During routine operation of the WNP-2 cooling towers,
-the annular water distribution flumes, located on top of the
cooling towers, become clogged with siudge. 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 Systen.
The wet sludge is removed by vacuuming or sucking. the
material into a 3000 gallon tank truck. The material is then
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 éludge 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.
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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 Radiological 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 éverage of two cooling towér
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 1evelé 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 cobait 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
accumulatéon. 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 coolihg process. This
is due primarily to the close proximity of the cooling towers
to the Reactor Building release point. Particulate
enmissions in the effluent are effectively washed out and
trapped in the cooling tower sludge. Since the radioactive
material in the siudge originates partly from the Reactor
Building release point, it has already been accounted for in
terms of license requirements and fherefore represents
environmental radiocactivity. 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 1s 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 e;timated 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
resuspendéd 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. Iﬁ the exposure evaluation,

dose factors'for the highest exposed adult organ were taken



Page 5

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-1 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 ffom a semi-confined aquifer in the Ringold
conglomerates and the upper fractured basalt flow. If it
were assumed that all the radiocactivity reached the
groundwater beneath the disposal site, the radionuclide
concentrations at the WNP-1 wells would be reduced to a small
fraction of their maximum permissible concentrétion (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 ahd, 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 méet.the regquirements 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 1 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
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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 producé 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/1.207 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 éetting the lower 1limit
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-)at)

std deviation of bkg count rate (Rb/t)VL
counting efficiency

sample size in grams

fractional yield

time elapsed between sample collection and

counting

47.6 pCi/g = (4.65%Sb)/(0.0028%380g%2.22dpm/pPCi*1*1)

where: Sbh

(LI (AT I T

Do <t

t

Rearranging and solving for Sb:

Sb = (47.6pCi/g*0.0028+*380g*2.22dpn/pCi)/(4.65) = 24.2

Solving for count time:

24.2 = (Rb/t)vl
t = Rb/(24.2)l= 1 cpm/(24.2/m)2= 1.7E-3 min

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.



TABLE 1

Cooling Tower Sludge Data and Radioactivity Content Calculations

A. Estimated Annual Volume

6 cooling X 2 truck loads X 2 g¢leanouts X 3000 gallons X 3785 gm3 X 0.19 solid = 5.2 E +12 §m3

towers tower yr truckload galions fraction yr

B. Estimated Annual Mass

52+ 7 cm3 X 0:85_q = 4.4E+7 g
yr cm3 yr

QP
2104

Crrmenesb A e )

C. Estimated Activities

. Highest Avg. ‘Total Activity Activity at End*
Radignuclide Half-Life (yrs) Activity (oCi/q) per Year {uCi) of Forthieth Year (uCi}

Mn-54 0.855 5.7e-2 2.5 3.1
Co-60 5.271 3.6E-1 16 1.2E+2
Zn-65 0.67 .66~ 7.0 ’ 7.0
Cs-134 2.065 2.0E-1 8.8 26
Cs~137 30 4.36-1 19 L0E+2

5.3E41 6.6E+2

* Activity (uC) = _P (1 - e"Mh
A
Hhere: P = pCi/yr
A = decay constant

. t = 40 yr
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Estimated Annual External Exposure To An Individual
From Standing Above The Contaminated Cooling Tower Sludge

a b C
Avg Surface External Dose - Dose

Radionuclide Dep. (pCi/m2) Fac. (mrem/hf/pCi/m2) (mrem)
Mn-54 4.9E+3 5.8E-9 2.8E-3
Co-60 3.1E+4 1.7E-8 _ 5.3E-2
Zn-65 1.4E+4 4.0E-9 5.6E-3
Cs-134 1.7E+4 1.2E-8 2.0E-2
Cs~-137 . 3.7E+4 ‘ 4.2E-9 1.6E-2
Total 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
uﬁﬁ% concentrations.

b. External dose factors were taken from Table E-6 of Reg. Guide
1.1209, Rev. 1.

c. Annual dose was based on an occupancy of 100 hours per year.



Table 3

Estimated Annual Internal Exposures
From Inhalation Of Contaminated Sludge

a b

Avg Surface Inhal. Dose Target Dose
Radionuclides Dep. (pCi/m2) Factor (mrem/pCi) Organ {(mrem)
Mn—-54 4 .9E+3 1.75E-4 lung 1.1E-3
Co-60" 3.1E+4 7.46E~4 lung 2.8E-2
Zn-65 1.4E+4 1.08E-4 . lung 1.8E-3
Cs-134 - 1.7E+4 1.06E-4 liver 2.2E-3
Cs-137 3.7E+4 7.76E-5 liver 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.



TABLE 4

Estimated Groundwater Concentration
O0f Radionuclides From Cooling Tower Sludge

b
‘ a Estimated
' Total Activity MPC Concentration
Radionuclide Per ¥r (uci) (uCi/ml) (uci/ml)
Mn-54 2.5 1E-4 1.7E-12
Co-60 16 3E-5 1.18-11
Zn-65 7.0 2E-4 4.7E-12
Cs-134 8.8 9E-6 0.0
Cs-137 19 2E-5 2.2E-14

a. Maximum permissible concentrations for water per 10 CFR 20
Appendix B, Table II, Column 2.

b. Estimated groundwéter concentration due to radioactive.decay
and sorption per WNP-2 FSAR Section 2.4.13.3.




WASHINGTGN PLALIC FOWER

—ORTGINAL

S

SUPPLY SYSTEM

TECHAN{CALTBVATUATTUN REQUEST

TER Noyf/d/\g?fd

PTL NO.

SYSTEM | . . .
Non-Radioactive Drains/Storm Drain System

EPN

Water containing low levels of radioactivity continues to be released to the storm
drain evaporation/percolation pond northeast of WNP-2. Identified radionuclides

are characteristic of reactor coolant and may be indicative of unidentified

leakage paths between radioactive and non-radiocactive systems.

ORIGINATOR
G. V. 01dfield 4

EVALUATION SUMMARY

RECOMMENDED ACTION

[J PROCEDURE REVISION

DATE

4/29/88

APPROVED ACTION

] MAINTENANCE {] MODIFICATION (] NoNE {J] oTHER
BENEFIT FROM ACTION
EVALUATOR DATE SUPERVISOR DATE

AESPONSIBLE DEPARTMENT

[

PRC REVIEW REQUIRED

PLANT TECHNICAL MANAGER

DATE

PLANT MGR. APPVL. REQ'D

U

IMPLEMENTING DOCUMENT

PLANT MANAGER

. DATE

968-20941 (6/86)



DIC 1819

WASHINGTON PUBLIC POWER

OWGHMAL | & SPoiy svstem

GHNICAL EVALUATION REQUEST

g

)EH NO. QUALITY CLASS [SAFETY RELATED PTL NO /./
- 8-8‘0157’,0 Qdvyes [NO &‘7/
EPN SYSTEM NO. ~ [SYSTEM NAME
LOK) BADY DACTT VE / xml DEL]IN SYS‘TE?)O

OBLEM IDENTIFICATION/PROPOSED‘SOLUTION ::

PROBLEM/SOLUTION .
Water containing Tow levels of radiocactivity continues to be released to the storm

_drain evaporation/percolation pond northeast of WNP-2. Identified radionuclides

-.are characteristic of reactor coclant and may be indicative of unidentified
leakage paths between radioactive and non-radiocactive systems.

[ ORIGINATOR K DATE SUPERVISOR DATE

G.V. O1dfield (see attached) ' Graybeal (see attached)
(ALUATION/RECOMMENDATIO

EVALUATION SUMMARY 77~ INAS THAOUE KT THAT THE EFD/CACT /(//7'7’ RAS CERIMGE Fao
TAE FDR SLMP PIR/ME Cii0Ss L2AIVEST. TWO CHECKE VALVES VI ERE
7 mLLED/ Fe- U/~ 79¢35,T0 PEEGYENT BR(K EOU) FZOM THE FDR
FIPING. ' T SELINS S@ME TZACES DF RATIOLCTIITY ABE ST/LL BE/LG

FE(.iHS&D T 7 HE STORM DEAR/NFOLD,

’ TEM TDRARIM SYSTEN COBRECTIVE FICTION S TAHULL TH EA ISE /T /RTED
TO B2/} 0 BTE TFH/SS /CRP/OACT7VE- IETLE AZLS

[ PROCEDURE REVISION O MAINTENANCE I MODIFICATION 1 NONE (3 OTHER

BENEFIT FROM ACTION
ELIMIATZON ©F RATHOACTIVT Z?Lréﬁclfé"f A% 7‘7'/6_ S7TIZW) DDA N

(
EVALUATOR DATE SUPERVISOR . DATE
NIPIKE 3969 e 8.22.89
APPROVED ACTION
GENERATION ENGINEERING DATE RESPONSIBLE DEPARTMENT
PROJECT ENGINEER DATE SUPERVISOR DATE
PRC REVIEW {2 ves PRC d YES PLANT TECHNICAL MANAGER DATE
 REQUIRED 21 No APPROVAL J No
IMPLEMENTING DOCUMENT — RESPONSIBLE MANAGER DATE

9668-20941 R1 (11/88)




HANEORID STTE Environmental Repaort for Calendar Year ?OC;%

[N T

n i

"1 Carbon Totrachioride (DWS = § uglL)

. 4 Nitrate (OWS = 45 mgA)

Uranium (DWS = 30 ugh)

Tachnetium-99 (DWS = 900 pGiL)

" Strontium-80 (DWS = 8 pCiL)

" rogino-129 (DWS = 1 pCil,)
Tritum (DWS = 20,000 pCUL)
Basalt abave Water Tabip




L L
) N
{ e - A SR G T S s Py o, i S o, W S I N AR AL I U1 SIS e i r-wwﬂhw*"*"“"?‘.“ww u\} 2‘. &
i o
699-24-1P © Loy N
AR
RN
3 ol
. B 699-20-€2 ¢ $99-20-£12 o s Vo
‘i v "4;, H
i ;
L GINITS {
i
H i
' /
t @ j -
) (3;% ENW-MWV-8 699-16-E4A| 699-15-E13 © H S
16991320\ %y, 1! 69914838 | e A
6991338\ \| . “E5 VA tep
£99-12-2C N\ T ENW-NW.7 ;
699-12.401 S, ‘699-13-3% " . .
; ATENw riw‘ 3\ 699-12-1A N 'MW? ! VEN\"V* AWER2 ﬂ,w,».,.,.mmfw . ;
ENW-MW-K - +ENW-MW-5 © o i
i Er\:w'mwiz’7 NW-MWog - 699-11-E4E | 699-11-E88 ° S99 10-E1L. ?
L OENW-MW-3 ° ‘
; { 699-9-E2¢  699-9-ESA :
} 1
° 69%-BzA ,
i ¥
8: {
' e 69923 e
8 §99-2-7 £99-2.E14 © ‘
e e e - L. .,M - o b
U_scale 1km o Borehole with Geology Information
from the Sitewide Groundwater Mode)
Model Domain + Borehole with Geology 5nfom:ation
—~ Energy Northwest Added forthe 618-11 Mode!
¥ 618-11 Burial Ground v Active Energy Northwest Supply Wells

FIGURE 4-10.LINES OF CROSS-SECTIONS AND LOCATIONS OF BOREHOLES USED
TO DEFINE HYDROGEOLOGIC CONCEPTUAL MODEL (VERMEUL ET AL. 2005).

4-18

www. heiworld.com

1908 Butler Loop, Richland, WA 99354

: June 25, 2008
“tel: 509-946-1022 fax: 866-466-4421



DIC 2601.1

Contamination Event Report No. 98-001

Storm Drain Pond Post 1994
Columbia Generating Station

December 11, 2007



. 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 1T0CFR50.75(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.
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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 muttiple 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 composne 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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Contamination Event Report

No.

No

98-001

. 01-001.

No.
. 03-001

No

01-002

.03-002
. 03-003
. 05-001

No
No
No

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.

DIC 2601.1

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 Dram 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 1.11E-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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' 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

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 1.21E-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 July 2, 2005, an RWCU
system leak also was generating particulate effluents. The first significant rainfall following
these releases probably washed particulates that had settied 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 10CFR50.75(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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No. 98-001
No. 01-001
No. 01-002
No. 03-001
No. 03-002
No. 03-003
No. 05-001

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 approxnmately 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.

Radiological 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 [nto the Storm Drain
System, June 12, 2001.

3. Problem Evaluation Request, PER No. 201-1381, Potentially Contammated 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.

Page 5 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
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 nCi/cc. However, the initial grab sample, the 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 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)

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 [aborers 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) | | o
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 J 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 1.99E-4

9.8E-6
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No. 01-001
No. 01-002
No. 03-001
No. 03-002
No. 03-003
No. 05-001

Leakage from pumps and the Deminerilized Water Storage Tank overflow may go to the Storm
Drain Pond. However, there was no documentation mdlcatlng the Storm Drain Pond recelved
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 uCi/ml and the analysis of the backup sample found 1.11E-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, lsotoplc 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 Qutfall 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

Records
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. Problem Evaluation Request, PER No. 298-0783, Isotopic Analysis of Discharge to Storm
Drain Indicates Some Cobalt-60 Present, June 17, 1998.

. 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.

. Problem Evaluation Request, PER No. 201-1381, Potentially Contaminated Water Poured

Down A Drain Which Goes to the Storm Drain System, June 22, 2001.

. Problem Evaluation Request, PER No. 203-0856, Tritium Levels in January Composite
Sample of Storm Drain Qutfall Water Elevated, March 18, 2003.

. Condition Report 205-08789 (Plant Tracking Log # 235297), Increase Cobalt-60 was

observed at the Storm Pond discharge during October, November 11, 2005.

. Map of Storm Drain Pond location (ST101) from 2005 Annual Radiological Environmental
Operating Report.
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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 uCi/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-60 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 Protectlon 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.

v

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 reportablility level. Licensing should review this initial review.

Originator Name / Mail Drop or Extension | Reviewer / Date - Time . Quality Identified Response Required D
HANSON, JC .| BRUCE, STU

E NO i
927C -1 06/18/98 02:57 Y SD Evaluation Number
Originator Signature / Date Reviewer Comments
Slgned veslzl No[] 06/17/98

IOPERATIONSIREVIEWERE 2. e v

: OPERABILITY DETERMINATION REPORTABILITY
fComponent: Sﬁtem/ Structure: D YES Perform Operability / [X] Non Reportable D Potentially Reportable
D Operable Operable E NO Functionality Determination D Reportable
D Operable but degraded D Operable but d?graded per 1.3.66
r non-contorming non-confdrming Requirement;
D Not Operable Not Operable
Assigned To:
N/A X] nva ¢ [] Potential Tech. Spec. Viotation
Comments:
Operations Reviewer Signature / Date / Time
BAIRD, ML 06/18/98 03:46

esolution Categories Cause Determination Reactor Startup Significant PER_
% :g; ?est:jlve Deficiency using PER Resolution Form D Root Cause D Forced D YES
ren
Apparent Cause Refueling Year
D Human Performance Related D D NO
Generic Considerations [] Evaluate Only E 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
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Operabiiity / Functionality Determination D Yes . ) NA
Permanent Equipment Disposition Classifications

D Permanent Accept-As-Is D‘Permanem Repair [:] Rework NA
Equipment Classification: Quality Class: [:]1 |:|A L__I 2 Oe m NA

[Jsatety Related ] ASME
Previous problems or generic impact discussed [ Yes L] na
Slgnlhcam D Yes . No l Number of interim Corrective Actions: 0 Number of permanent Corrective Actions: 2
E | ORI DR E . Cause Determination Codes ="+~ o o q
D No Cause Necessary D Unknown (UNKN), Justify in comments Assumed R|sk (AR01) Jusufy in comments
DESCRIPTION ORG PROC KEY O&P HE/IA GEMS

Commenis:

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 buiit 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 LLDAS were accepted as
our detection limits.

C) Discussion of Similar Previous Problems and Corrective Actions: In 1992-1993 there were several PEREs
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,
GO2-93-125)

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.

| R s Approvals For Permanent. DlSﬂJositlon N R O R T R L
PER Dispositioner ALEXANDER, AL 07/01/98
Dispositioning Manager HANSON, JC ' 07/02/98 E
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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 resuit
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 1 liter in volume as is required by applicable plant procedures. A 1 liter volume is adequate
to reach the established LL.D value of 1,5E-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 rate to 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 1 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 (10mi/1000 gallons) and the volume of water pumped
to the storm drain pond (16,200 gallons).

The sampler is normally set to sample at 35ml/1000 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 hottle 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 1 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: “Permittee shall monitor effluent to outfall 002, uniined 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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1 Individual ALEXANDER, AL PE12 52830 07/10/98 D FORCED Determination
D REFUEL Related
REV. NO: 0 Manager BENNETT, DA PE12 52830 NO
Corrective Action Description:  (If Corrective Action is a Work Order, does the work order need only Appr(@ or Compl@n to close the actign)

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.

| IR

"APPROVALS FOR CORRECTIVE ACTION - .

Corrective Action addresses PER;:
Close Interim Corrective Action #:

Cause[] Generic Impact[ ]
upon completion of this Corrective Action,

N/A [)g

Approval for assignment by Dispositioning Manager: HANSON, JC 07/02/98

Corrective Action Comments:

this analysis did not identify contamination in the sample.
'47/6/98 pending backup to close (mip)
7/7/98 received backup (mlip)

The composite sample was analyzed by an offsite lab capable of measuring to REMP LLD’s. The resulis of

Approval for clasure by Dispositioning Manager: HANSON, JC 07/02/98
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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 Ctib 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 connecled to the system strainer, and the system was fiushed for seven minutes at 500 gpm.
Following this flush, the FP System Engineer collected a sample of the water and scale from the stralner 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 bow! 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 resuilt, 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 06/12/2001 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 initlal water running through the red hoses from drain valve 21/6,
through the strainer, resulted in a deposition of material into the strainer catch bow), 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 ﬂushlng 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 C100 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 6/12/01 and it alarmed the SAM-9 bag monitor of a high contamination
alarm (about 51,000 dpm). RP personnet! 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 draln/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/100e¢m2 direct frisk and 1k dpm/100cm2
smearable contamination inside the hose and the second hose was about 10K dpm/100cm2 direct frisk and 2k dpm/100cm2 smearable
contamination inside. However the latter hose also had red residue inside of it. Both hoses are being analyzed at this time. .ltis
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 cannection 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 dralning, 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 foruseina non-contaminated system, This released potentially

Tranéﬁ;tted To"Plant Files (Prmt) .Stgnature / Date
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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 tlushing
connections were Installed at about 1300 hrs on 06/11/2001. 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 bow! 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 bow! was filled with clear water at this point. The water samples
for MIC are normally transparted to the PSF for analysis in the 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,

Quality Identified D
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PETERSON, JE
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BORLAND, IM
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Evaluation Number
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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
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Operability / Functionality Determination [} Yes NA
Permanent Equipment Disposition Classifications )
[[] Permanent Accept-As-Is [ permanent Repair ] Rework (X] Na
Equipment Classification: Quality Class:  []1 A Oz Oe : I na
[safety Related [] Asme
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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 tnadvertently 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 diréctly 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/ml Co-60 (124 pCi/kg wet; sample number 01-1819.An1). This concentration
is less than the Washington Department of Health (WDOH) investigation levels of 2500 pCi/kg for storm drain -

| R - ApProvals For Permanent DISPOSTION 1 1 L o fo s m e L D Lt o o L
PER Dispositioner BENNETT, DA 07/03/01
Dispositioning Manager WOOQD, 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.An1).

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 recelving waters. For this case, the reportable concentration for Co-60 (6E-5 uCi/mi)
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)(viii)(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.

Adgditional 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 6/22/01 a site contractor poured approximately 2.5 galions 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 Satistied: Free release of potientially contaminated water to the environment.

Immediate Corrective Actions Taken: 1.Following the identification that one of three, five galion 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 occumrance

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
removat 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 Jaboratory 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.

(:gig;;a;;og NErEe/ Mail Drop or Extension tgi((;w'/(eé IR Da‘(;; Time Quality Identified Response Required D
’ ? . YES NOIX| Evaluation Number
PE12 06/23/01 07:05 D
Originator Signature / Date Reviewer Comments
Signed: veS[X] NO[] 06/23/01 |Recommend this PER be assigned to Site Facilities since the asbestos contractor worked for
Site Facilities.
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Operability / Functionality Determination D Yes [X] NA
Permanent Equipment Disposition Classifications
D Permanent Accept-As-ls D Permanent Repair D Rework m NA
Equipment Classification: ~ Quality Class: [ ]1 A D 2 Oa X na
[Isatety Related [ ASME
Previous prablems or generic Impact discussed [ Yes X na
Slgnmcant D Yes . E No Number of interim Corrective Actions: 0 Number of permanent Correctlve Actions: 0
I ST : Cause Determination Codes -~ - = ;i
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DESCRIPTION ORG _PROC KEY O&P HE/NIA GEMS
Inappropriate Action: Vender contractor personnel poured potentially VEN CM VA 0-5 MJ-5 RB

contaminated liguid 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 C325.
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

| pesiease B o Approvals For Permanent: Disposition v it i s s Ten e e ]
PER Dispositioner JUMP, R 07/19/01
Dispositioning Manager CULVER, DW . 07/26/01
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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 picocurles per liter. This is the highest level observed
since 1994,

Initial Operability Assessment: Problem does not affect the safe opératlon 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 ot 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.
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The above referenced PER should be classified as a trend PER because the storm draln outfall is acknowledged in the Offsite Dose
Calculation Manual (ODCM) as a point in which tritiated 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 monitored/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 SDP is continuously sampled and periodically analyzed for tritium content.
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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 6/11/03 and finished on 6/12/03, 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/ml

Co60 7.04 E-8 uc/ml

Cs137 5.24 E-8 uc/ml

Mn54 3.12 E-8 uc/mli

Zn65 2.44 E-7 uc/mi

Tritium 1.52 E-4 uc/ml

Second sample: 548’ RX Activity levels above MDA were;
Co60 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

Co60 6.48 E-8 uc/mi

Cs137 4,13 E-8 uc/ml

Zn65 1.90 E-7 uc/ml

Tritium 1.99 E-4 ue/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 1o 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;
6/12/03 at 03:45

Co60 4.0 E-8 uc/mi

Cs137 2,03 e-8 uc/m!

Zn65 3.7 E-8 uc/mi

Tritium 4.46 E-4 uc/mi

Supervision notifled 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 intiated 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.

: & 2 = -,35_,
PER oordlnator (Prlm)/ ignature / Date

proceaure Numser: §WB-EKB—O1
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Inappropriate Action: The cause of the radioactive contamination is not known. The investigation is under way to try and determine how
the contamination cccurred.

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 D
MAYNE, LL BENNETT, DA '

. YES NOj luation Ni
PE12 06/12/03 17:45 O Evaluation Numoer
Originator Signature / Date Reviewer Comments
Signed: YES[X] No[] 06/12/03

i =7 OPERATIONS REVIEWER i s
OPERABILITY DETERMINATION REPORTABILITY

fComponent: System/Structure: [] YES Perform Operability / [X] Non Reportable  [] Potentially Reportable
Operable Operable No Functionality Determination D Reportable
D Operable but degraded ¢ Operable bul d%graded per 1.3.66 .
r non-conférming I non-conigrming Requirement;
Not Operable [] Not Operable Co
Assigned To:
N/A X] A 9 ‘ [[] Potential Tech. Spec. Violation
Comments:
Operalions Reviewer Signature / Date / Time

GREEN, WR 06/12/03 19:03

Hesoluilon ategories Cause Determination Reactor Startup ignificant PER
. (A; ?eso;ve Deficiency using PER Resolution Form D Root Cause D Forced [:I YES
I | (B) Tren "
Apparent Cause Relfueling Year
D Human Performance Related D , D N NO
['] Generic Considerations Evaluate Only 0 (Justify below)
Comments:
Assigned Dispositioning Manager Dispaositicning Organization
‘BENNETT, DA CHEMISTRY
Assigned Dispositioner PER Program Reviewer Signature / Date
MAYNE, LL ) ALTON, TE . 06/13/03




Rrint Time:14:55:40  11/29/07 HNFORMATION ON LY P‘:)gl?; 1803.15

0.

ENERGY P— ey i a—
% NORTHWEST P E R R ESO L UT O N Quality Asig:s::?:initiated D Yes0

People-.Vision:Solutions

Operability / Functionality Determination - [] Yes » [X] nA
Permanent Equipment Disposition Classifications
[[] Permanent Accept-As-Is [ Permanent Repair [ Rrewok - NA
Equipment Classification: Quality Class: [ ]1 Oa O Ode X na
[Osatety Related ~ [[] ASME
Previous problems or generic impact discussed Yes D NA
Slgnmcant i iYes @ No Number of interim Corrective Actions: 0 Number of permanen( Correctlve Actions: 3
v : -~ 'Cause Determination Codes: : R
D No Cause Necessary . Unknown (UNKN) Justify in comments D Assumed Rusk (AR01) Jusmy in comments
DESCRIPTION ORG_PROC KEY Q&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.

Commenis:

Probiem 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/mi tritium from any other
source. The investigation included individuals from Chemistry, Operatlons, 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

it i Approvals For-Permanent Disposition -
PER Dispositioner MAYNE, LL 07/09/03

ED|sposmonmg Manager BENNETT, DA 07/09/03




Frint Thne:-1455:40 11428007 INFORMATION ONLY

PER No.

NENERGY - '
% NORTHWEST P E R R ESO L UTE O N Quality A:g:s:zis Initiated ) D Yes

People-Vision: Solutions
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.




Brint Times1 45605 11729/07 INFORMATION ONLY P 1808

PER No.
ﬁ%%grﬁ‘\svsﬂ CORRECTIVE ACTION PLAN % 203-2356
Poapla. Vision: Solutions PERMANENT Corrective Action
ACTION NO RESPONSIBLE NAME ~ MAIL DROP ORG SCHEDULE RXSU 95%350}"' g{izy
1 Individual LOOKER, JR 927C 52810 09/30/03 [JForceD Determination
D REFUEL Related
REV.NO: (@ [Manager WOOD,SD 927C 52800 | NO

Corrective Action Description:  (If Corrective Action is a Work Order, does the work order need only Appr@ or Compl@n to close the actiﬁn)
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.

R ~ APPROVALS FOR CORRECTIVEACTION L - = 7

Corrective Action addresses PER:  Cause[ ] Generic Impact[] NA ]
Close Interim Corrective Action #: upan 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 08/13/03




INFORMATION ONLY

Page: 1

Print Time:14:56:29  11/29/07 DIC 1803.5
ElNo%Br?i\\SVE ST CORRECTIVE ACTION PLAN PERNO. 203-2356
People- Vision: Solutions PERMANENT Corrective Action
ACTION NO RESPONSIBLE NAME ~ MAIL DROP ORG SCHEDULEL]  RXSU Qggg?n';{izy
2 Individual HUMMER, MM PE24 54230 09/30/03 H FORCED Determination
REFUEL Related
REV. NO: 0 Manager TWOMEY, JD 909S 54230 NO
Corrective Action Description:  (If Corrective Action is a Work Order, does the work order need only ApprcE or Compl@n to close the actign)
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.
= co i APPROVALS FOR CORRECTIVE ACTION: o ooic o e vt o R

NA [

Cause D Generic ImpactD
upon completion of this Corrective Action.

Corrective Action addresses PER:
Close Interim Caorrective Action #:

Approval for assignment by Dispositioning 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 backflow 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-1B 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)

Approval for closure by Dispositioning Manager: BENNETT, DA 09/30/03




Print Te:14:96:51 1172007 INFORMATION ONLY Page: 0o

PER No.
ED ﬁl\cl,%l}%wg CORRECTIVE ACTION PLAN 203-2356
Paoplo: Vielon: Solubions PERMANENT Corrective Action
ACTION NO RESPONSIBLE NAME ~ MAIL DROP ORG SCHEDULE RXSU gﬂﬁéﬁgﬁéym;y
3 Jindividuat JERROW, SR - 9270 52220 09/30/03 FORCED Determination
REFUEL Related

REV.NO: @ [|Manager FELDMAN, DS 9270 52220 NO
Correclive Action Description:  (If Corrective Actlon Is a Wark Order, does the work order need only Appr@ or Compl@n to close the actiin)

I 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.

é A - APPROVALS FOR:.CORRECTIVE ACTION “vo i i i e e i
Corrective Action addresses PER: CauseD Generic ImpactD N/A D

Close Interim Corrective Action #: upon completion of this Corrective Action. :

Approval for assignment by Dispositioning Manager: BENNETT, 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 07/10/03
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PROBLEM EVALUATION| ™"
People ‘Viaion - Solutions REQUEST 203-3885

System Number MEL EPN Discovery Date / Time
B 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/ml. Free release criterfa for tritium is LT 3.00E-6 uCi/iml.

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 radloactive liquid to the storm drain system,

Immediate Corrective Actions Taken: WOA screenwash is potable water. A potable water sample was collected for tritium 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 D
LOOKER, JR BENNETT, DA

YES NO| Evaluation Numb
927C 10/28/03  14:07 [ nol]  Evaluation Numoer
Originator Signature / Date Reviewer Comments
Signed: YES NOD 10/28/03 Should be assigned to Bennett/Madden

>

BT )

: OPERABILITY DETERMIl\ ATION REPORTABILITY
fComponent: System/Structure: D YES Perform Operability / m Non Reportable D Potentially Reportable

[J operatie Operable NO Functionality Determination [] Reportable

0 Operable but d?graded D Operable but d:?graded per 1.3.66

r'non-contdrming or non-conlGrming Requirement 10CFRS50,73(a)(2)(viil)
D Not Operable D Not Operable Assianed T
X} nia N/A ssignea To: [[] Potentiat Tech. Spec. Vilation
Comments:

Reportability changed to Non-Reportable based in information recieved 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 radlonuchdes 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
Resoluon aiégoﬁés e i Cause Determinat
|Z (A) Resolve Deficiency using PER Resolution Form| D Root Cause D Forced
(B) T
(8) Trend D Apparent Cause D Refueling Year

D Human Performance Related

[] Generic Considerations [X] Evaluate Only & No (Justify below)

Comments:

PER Coordlnator.(Pnnt)/SIQnature/ Date T ransmitted To Plant Fiés Prin /Signature/Date‘

.. ‘ . ST TISraT N i)
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PER No. :
| % ENERGY PROBLEM EVALUATION °
e O ESY REQUEST 203-3885
ecpie* Vigion s Solutions
System Number MEL EPN Discovery Date / Time
' 10/28/03 12:56
Assigned Dispositioning Manager Dispositioning Organization
BENNETT, DA CHEMISTRY
Assigned Dispositioner PER Program Reviewer Signature / Date
MADDEN, CR PRITCHARD, LA 10/29/03
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ENERGY - :
% NORTHWEST P E R R ESO L UTE O N Quality Aszsgir:::riss Initiated D Yes

People - Vision: Solutions

Operability / Functionality Determination D Yes NA
Permanent Equipment Disposition Classifications
D Permanent Accept-As-Is D Permanent Repair D Rework NA
Equipment Classification: Quality Class: [ ]1 O~ mE Oe NA
[Jsatety Related [[] Asme
Previous problems or generic impact discussed D Yes ’ NA
Slgmﬂcam D Yes Bl No I Number of interim Corrective Actions: 0 Number of permanent Corrective Actions: 0
F : - s i ’Cause Determination Codes * : ‘ i
No Cause Necessary . D Unknown (UNKN), Justify in comments D Assumed RISK (AR01) Just:iy 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.

F RO Lopalni et iApprovals For Permanent DISposition o f i ne s S LT q
PER Dispositioner MADDEN, CR 11/06/03
Dispositioning Manager BENNETT, DA 11/06/03




E!%ER%%%VEST 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

Facllity: Columbia Generating Station

Primary Area This Issue Impacts: Environmental Issue
Secondary Area(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: | Don't Know

|:] Operability
[] Reportability Requirement:
Comments / Assessment:

Not An Equipment Issue

[ The Equipment Part Number (EPN) Is: Safety Related: YESD NO[X]
] ) Don't Know The EPN, Short Description:
D | 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 iaw ODCM RFO 6.3.1 Table 6.3.1-2).
RN
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 ailow comparison with meteorological
conditions and plant events. Some minor increases are anticipated due to recent seasonal rainfall. ] have also asked Regulatory Affairs to review
state and federal commitments with respect to the storm pond's 50.75(g) status.

Category Determination: Whinor conarion Assign] PER Assignment: PER Number:
[] CAT A - Root Cause PTL D[i)s_p. Manager: v Org.:
[J CAT B - Apparent Cause ISpositioner:
CAT ; git CAT C Assignment: PTL NumberA 235297
C - Minor Condition Responsible Manager: BENNETT, DA Org.:52830
[[] AT D - No Further Action Reg 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 Technlcal 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. '

Reportability: 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
reportabijlity may be required however.

FAO/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:
Qutags (Year):
Review Completed By: PRITCHARD, LA Date/Time: 11/14/05 /12:51
Codes:l/GHM RAD CONTAM ENVIRON REPORT D/CHM CRGED

DIC 1803.5




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 1.21E4
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 10CFRS50.75(g).

The Storm Pond is managed iaw 10CFR50.75(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 