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' Confirmatory Survey 17" Street Drainage Area 1

Introduction:

At Boeing-Rocketdyne Propulsion and Power, Santa Susana Field Laboratory, located in Ventura
County, a natural rainwater channel is located south of the intersection of "G" Street and 17" Street in
Area IV. In 1962, a berm was constructed across this channel to provide a hold-up pond for rainwater
runoff. In subsequent years, the area became overgrown with shrubs and trees, and filled in with silt.
Characterization surveys performed in 1997 and 1998 by Boeing-Rocketdyne identified elevated levels
of Cesium 137 (Cs-137) in samples collected from this area. In 1998, the area was remediated and a
final status survey was preformed. The Environmental Survey and Site Assessment Program (ESSAP)
of the Oak Ridge Institute for Science and Education (ORISE) was requested to verify the radiological
status of the 17" Street drainage area, the results of which are reported in ORISE document #00-0576.
The Department of Health Services / Radiologic Health Branch (RHB) performed a confirmation survey
of the 17" street drainage area, which is the subject of this report.

This confirmation survey and review of the Final Status Survey will determine whether the land
designated as the 17" street drainage area south of "G" Street in Area IV has been remediated and is
acceptable for unrestricted use. The isotope of concern identified from the previous surveys of the area
is Cs-137. The former hold-up pond area is approximately 85 square meters and the entire impacted area
is approximately 2230 square meters.

The reference documents were evaluated for appropriate survey methods, instruments usage and
sampling methodology to ensure that areas previously identified as exceeding site guidelines have been
remediated and that the residual soil concentrations are less than the established guidelines /Table 6).

Survey Report:

The radiation detection equipment used in the survey and listed in Table 1 was operationally
checked prior to the beginning of the survey. Background measurements and a soil sample (sample #1)
were collected approximately 50 yards outside the survey area. The background measurements are listed
in Table 2. As the primary isotope on concern is Cs-137, a good gamma emitter the use of instruments
sensitive to gamma radiation will be used. Direct measurements (one meter and on the surface) and soil
samples were collected from ten (10) selected locations within the survey area.

Surface Scan for Gamma Radiation:

An initial surface scanning survey with a 1x1 Sodium Iodide (Nal) detector connected to
instrument with an auditable indicator sensitive to gamma photons was performed over the entire survey
area. The surface scans are performed by passing the detector slowly over the surface in a pendulum
manner while progressing at the speed of a slow walk and maintaining a distance between the detector
and the surface at approximately 2 centimeters as surface conditions allowed. Identification of elevated
count rates (counts per minute — cpm) was based on increases in the audible signal from the indicating
instrument. The gamma scan survey yielded measurements between 3000 cpm and 3500 cpm in the
open areas and 4000 cpm to 4500 cpm in the confined trenched through section of the berm. The
increased count rate in the trench of the berm is due to the enclosed geometry of the trench.
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" Confirmatory Survey 17" Street Drainage Area 2

Exposure Rate Scan:

An exposure rate (micro Roentgen per hour - pR/h) survey of the area at one meter above the
surface yielded measurements between 12.5 and 13.5uR/hr, with a background measurement of 12.5
uR/h.

Direct Measurement and Soil Samples:

Direct measurements and soil samples were taken at ten selected locations within the survey area.
These measurements included: an exposure rate with a pressurized ion chamber (PIC) at one meter
above the surface, an exposure rate with a uR/hr meter on the surface and at one meter above and a
count rate with a Nal detector on the surface and at one meter above. The direct field measurements, at
the surface and one meter above the surface are listed in Table 2. Approximately one kilogram of soil
was collected from each sample location. The collected samples were placed in a plastic bag, sealed,
and labeled for shipment to the Sanitation and Radiation Laboratory Branch (SRLB) in Berkeley for
analysis.

The concentrations of radionuclides in the soil samples collected from the 17" Street Drainage
area are provided in Tables 3 and 4. The radionuclide concentrations ranged as follows: 18.50 to 24.27
pCi/g for K-40, <0.99 to 3.56 pCi/g for U-238, 0.674 to 2.16 pCi/g for Ra-226, 1.01 t02.87 pCi/g for Th-
232, 0.929 to 2.69 pCi/g for Th-228, 1.01 to 2.87 pCi/g for Ra-228 and <0.11 to 0.167 pCi/g for U-235.
These concentrations are similar to background values and are below the site wide release criteria for
these isotopes. The soil samples gross concentration of the isotope of concern, Cs-137 ranged from
0.132 pCi/g to 1.73 pCi/g, with a net maximum net concentration of 1.449 pCi/g for one sample, this net
concentration is below the site wide release criteria of 9.2 pCi/g. These soil concentration values are
comparable to the soil concentrations found during Boeing’s final status survey.

The range of exposure rates as measured by the PIC at one meter above the soil surface was 11.9
to 12.9 uR/h with a maximum net exposure rate of 0.9 uR/h for the survey area.

Summary & Conclusion:

The confirmatory survey results indicate that soil concentrations for the 17" street Drainage Area
satisfy applicable site specific soil guidelines. In, addition, exposure rates were comparable to
background levels. The laboratory analyses of the collected soil samples indicate gross radioactivity
levels for the contaminant of concern, Cs-137 is below the Site-Wide Release Criteria level as listed in
Table 5. Therefore, it is recommended that the 17™ Street Drainage Area as described in this report be
released from radiologic controls for unrestricted use.
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Reference Documents:

1. Boeing, RS-00005, "I 7" Street Drainage Area, Final Status Survey Procedure," P. Liddy, June 14,
1999.

2. Boeing, RS-00009, “17" Street Drainage Area, Final Status Survey,” P. Liddy, October 7, 1999.

3. ORISE 00-0576, “Verification Survey of the 17" Street Drainage Area Santa Susana Field
Laboratory, The Boeing Company, Ventura County, California,” John R. Morton, April 2000.

4. Boeing, RS-00009, Rev. A, “17" Street Drainage Area, Final Status Survey,” P. Liddy, April 15,
2000.

Survey Report 17th Street Drainage




" Confirmatory Survey 17" Street Drainage Area

Table 1: Survey Instruments

Manufacture & Model S/N Probe/detector S/N Calibration
due date
Ludlum Micro R model 19 80382 Internal Nal 1x1 scint. NA 9/1/00
Ludlum model 3 158504 44 — 2 Nal 1x1 scint. PR162272 8/20/00
Reuter-Stokes PIC NA High Pressure Ion Chamber 99104788 8/1/00
Table 2: Background Measurements
Instrument 50 feet from drainage
area (@ one meter (S-1)
Ludlum Micro R Model-19 (Exposure rate) 12.5 uR/hr
Ludlum Model 3 w/ 44 — 2 1x1 Nal (gamma rate) 3200 cpm
Reuter-Stokes PIC (Exposure rate) 12.0 uR/hr
Table 3: Field Data - Direct Measurements
One meter above surface Surface measurements |
Sample ID PIC Model 19 Model 3 Model 19 Model 3
(pR/hr) (uR/hr) (cpm) (uR/hr) (cpm)
S-1 12.0 12.5 3200 14.0 3500
S-2 12.2 13.0 3200 135 3500
S-3 11.9 12.0 3500 135 3500
S-4 12.1 12.5 3200 14.0 3500
S-5 12.8 13.0 4000 15.0 3500
S-6 11.3 13.0 3500 15.0 3500
S-7 12.1 13.5 3500 16.0 3800
S-8 12.1 13.0 3200 14.5 3700
S-9 12.2 12.5 3500 15.0 3800
S-10 12.5 12.5 3500 15.0 3700
S-11 12.9 12.0 3400 15.0 3600
Data range 11.3~129 12.0-13.5 3200 - 4000 13.5-16.0 3500 - 3800
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Table 4: Sanitation and Radiation Laboratory Results (Gross Alpha and Gross Beta).

Sample ID Laborat(?ry Re_sults = CE Dry wt./Wet wt. Rfasults +CE

Analysis (pCi/g) (dry wt) Ratio (pCi/g) (wet wt)*
S1 | Guowpew | 199325 05943 lo8229
S2 | Gowses | 178s28 05950 178217
s | o | Mo | | hr
4| Growpen | 161251 09810 158230
6 | GrowBen | 179330 09696 174229
87 il S 6en 313 09938 Yy
3 | Gromdew | 190230 09712 155529
so | G| 0 | gem | e
S10 | Crowpaa | 159230 09648 153229
s | G | US| s | pei

CE = counting error at the 95% confidence level.
N.D.=>» Not Detected
~ *This concentration value 1s calculated by multiplying the dry weight value by the ratio of the dry to wet weights. The wet
weight is that weight of the soil sample prior to drying for sample processing in the laboratory. The wet weight concentration
represents the actual concentration to be found in the soil samples prior to processing in the laboratory.

Table 5: Sanitation and Radiation Laboratory Results, (Gamma Spec.)

Sample Id K-40 Cs-137 U-238 Radiut.n-226 Th-232 Th-228 Radium-228 U-235
pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g
S-1 21.81+0.70 | 0.281+£0.028 | 1.55+1.40 | 0.730%0.065 | 1.18+0.12 | 1.05£0.090 | 1.18+0.12 N.D.(0.13)
S-2 24.27£0.37 | 0.132£0.011 | 1.37+0.67 | 0.743+0.032 | 1.15£0.060 | 1.02£0.049 | 1.15+£0.060 | N.D.(0.076)
S-3 19.82+043 | 0472+0.020 | N.D.(0.99) | 0.674+0.036 | 1.01£0.072 | 0.929+0.056 | 1.01£0.072 | 0.1060.078
S-4 2058043 | 1.27£0.029 | 1.50£0.87 | 1.08+0.045 | 1.52+0.081 | 1.44£0.070 | 1.52+0.081 | 0.126+0.074
S-5 1850082 | 1.73+0.063 | 3.00£2.05 | 1.69+0.11 236017 |234+0.15 | 2.36+.017 N.D.(0.20)
S-6 22474052 | 0.170:0.016 | 3.56+1.31 | 0.869+0.046 | 1.340.091 | 1.23£0.072 | 1.34£0.091 | 0.136+0.088
S-7 19.60£0.54 | 0.324+0.020 | 2.11£0.64 | 2.16+0.070 | 2.87+0.13 | 2.69+0.096 | 2.87+0.13 N.D.(0.13)
S-8 20.52+.051 | 0.841+0.026 | 2.14+0.61 | 1.30£0.060 | 1.62+0.099 | 1.44+0.075 | 1.62+0.099 | N.D.(0.11)
S-9 20.55+£0.81 | 0.763+0.045 | ND.(1.8) | 1.34£0.086 | 1.25+0.14 | 1.410.12 1.25+0.14 N.D.(0.16)
S-10 21.58£0.42 | 0.465+0.020 | 1.36+0.80 | 1.05+0.047 | 1.46+0.076 | 1.32+0.064 | 1.46+0.076 | 0.167 % 0.102
S-11 2176+ 040 | 0.220+0.014 | 137£0.72 | 0.963+£0.042 | 1.40+£0.071 | 1.2420.059 | 1.40+0.071 | N.D.(0.095)

N.D.=>» Not Detected (below Minimum Detectable Activity)
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Table 6: SSFL Area IV Site Wide Release Criteria*.

K-40 | Cs-137 | U-238 | Radium-226 | Th-232 | Th-228 | Radium-228 | U-235

pCi/g | pCi/g | pCilg pCi/g pCi/g pCi/g pCi/g pCi/g
Release |, ¢ 9.2 35 5 5 5 5 30
criteria

* Concentration values are from Boeing Document NOO1SRR 140131 “Approved Sitewide Release Criteria for Remediation of Radiological Facilities at the
SSFL”, dated February 18, 1999,
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Figure 1: Santa Susana Field Laboratory Area IV, Plot Plan — Location of the 17™ Street Drainage
Area
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Figure

Topographical Map of 17" Street Drainage
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~RADIOCHEMICAL ANALYSIS REPORT Date & Time Sarmpled Serial No.
State of California-Department of Health Services - October 27, 1999 14:06 - R 76011
Sanitation & Radiation Laboratory '
2151 Berkeley Way ) Date Received v Lab No.
Berkeley, CA 94704 . November 5, 1999 99-2056s
Collector's Name: Roger Lupb o Send Report To: Steve Hsu '
Agency Address: Radiologic Health Branch Agency Address: Radlologlc Health Branch
, : 601 N. 7% Street v 601 N. 7" Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 - Phome No.:  916-322-4797
Sampling Point: Boeing Rocketdyne (XIRHB() []ODW() []1EMB (‘) [JRWQCB ()
Location of Sample(s): Area 17 drainage [JFDB() ([]DWR() ([]JCDFG() []County HD
System No. (ODW): Sample # S-1 ‘ [ ] Other (specify): -
Type of Sample -
[ 1 Air Filters: Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge [ 1 Milk
Finishing: / [ ] Groundwater [ 1 Sewage/Effuent [ ] Fish/Shellfish
Starting: : / [ 1 Surface Water [X] Soil/Sediment [ 1 NPP Influent/Eff
Net (M%): [] Sea Water [] Vegetation . [ ] Seaweed
[ ] Air Charcoal Cartridge [ ] Rain/Snow [ ] Wipes [ ] Composites
[ ] Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysis Results' + CE? MDA, Units Dry wt./Wet wt.
76011/99-2056  Sample # S-1 Gross Alpha 12.8 + 1.8 12 pCilg  0.9943
Gross Beta* 19.9 + 2.9 2.6 pCi/g.

s

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N, D.).

2. CEis the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980.

3. MDAy, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLD,, divided by 2.22, the efficiency,-and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy; is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate.

4, EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

%/{/Za Y. g*&m /2-9-99 QM%/Z 2, 1@.?/ ' 12/10]99
Analyst/Radiochemist v Date Lead Person/Supervisér Date

1 ‘ 99-20565w.6




" RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 14:35 - R 76012
Sanitation & Radiation Laboratory ~ : ;

2151 Berkeley Way . Date Received Lab No.
Berkeley, CA- 94704 ' . November 5, 1999 . 99-2057s
Collector's Name: Roger Lupo ‘ Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Branch
601 N. 7" Street , : 601 N. 7" Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB() [JODW () []EMB ( ) [1RWQCB()
Location of Sample(s): Area 17 drainage [ITFDB() []IDWR() []CDFG() []County HD
System No. (ODW): Sample # S-2 1 [] Other (specify):
lyl)g‘ of Sample . :
[ ] Air Filters:  Meter Date/Ti_me [ ] Drinking Water [ ] Sewage/Sludge [ 1 Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ ] Fish/Shellfish
Starting: ‘ / [ ] Surface Water [X] Soil/Sediment [ 1 NPP Influent/Eff
" Net (M3): [ ] Sea Water [ ] Vegetation . ['] Seaweed
[ ] Air Charcoal Cartridge [ 1 Rain/Snow [ ] Wipes [ 1 Composites
[]

Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysis Results! + CE? MDA,;> Units Dry wt./Wet wt.
76012/99-2057 Sample # S-2 Gross Alpha* 122 + 1.7 1.2 pCi/g 0.9990

Gross Beta* 17.8 £ 2.8 2.6 pCi/g.

»

[

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

2. CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980.

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efficiency,-and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLD; is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate, ' .

4, EPA Method 500.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

, %/VZ& ,(// g*(wu,fv /7. 2-99 Conah W ‘ 12)19/29

Analyst/Radiochemist Date Lead Pefson/Supervisor Date

1 99-2057sw.6 -
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.
- State of California-Department of Health Services October 27, 1999 14:46 R 76013
Sanitation & Radiation Laboratory
2151 Berkeley Way Date Received Lab No.
Berkeley, CA 94704 November 5, 1999 99-2058s
Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radxologlc Health Branch Agenty Address: Radxologlc Health Branch
601 N. 7" Street - : 601 N. 7* Street
Sacramento, CA. 95814 " Sacramento, CA. 95814
Phone No.: 916-324-3731 ‘ Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB () []JODW() [1EMB() []RWQCB()
Location of Sample(s): Area 17 drainage [JFDB() []DWR() []1CDFG() []County HD .
System No. (ODW): Sample # S-3 [ ] Other (specify):
Type of Sample
[ 1 Air Filters: Meter Date/Time [ ] Drinking Water [] Sewage/Sludge [1Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ ] Fish/Shellfish
Starting: / [ ] Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff
Net (M%) [ 1 Sea Water [ ] Vegetation [] Seaweed

Air Charcoal Cartridge

[] [ ] Rain/Snow
[ 1 Radon Canister

[ ] Other (Specify)

[ ] Wipes

[ ] Composites

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analxsis Results' + CE? MDA, Unitss Dry wt./Wet wt.
76013/99-2058 Sample # S-3 Gross Alpha 14.0 + 1.8 1.2 pCi/g 0.9890
. Gross Beta* 164 +2.9 2.6 pCi/g.

1. Results less than the Minimum Detectable Activity (MPA) are reported as not detected (N. D.).

2.  CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980.

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efﬁmency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy; is'defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate,

4,  EPA Method 500.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modxﬁed fot soil.

%/424 Y. Setonen /2.9-99

2 ]1e]29
Analyst/Radiochemist - Date

Date

Loval 2. W‘ﬁ/

Lead Pérson/Supervisbr

1 - 99-2058sw.6




RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No. -
State of California-Department of Health Services October 27, 1999 14:56 R 76014
_ Sanitation & Radiation Laboratory ~ -
2151 Berkeley Way Date Received Lab No.
Berkeley, CA 94704 November 5, 1999 99-2059s
Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Rad1010g1c Health Branch
601 N. 7% Street 601 N. 7% Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phope No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB () []JODW() []JEMB() []RWQCB ()
Location of Sample(s): Area 17 drainage [JFDB() [IDWR() []1CDFG() []County HD
System No. (ODW): Sample # S-4 [ ] Other (specify):
Type of Sample
‘] Air Filters: Meter Date/Time [ ] Drinking Water [] Sewage/Sludgc [1Milk
Finishing: / ['] Groundwater [ 1 Sewage/Effuent [ 1 Fish/Shellfish
Starting: / [ ] Surface Water [X] Soil/Sediment [ 1 NPP Influent/Eff
. Net (M?): [ ] Sea Water [ ] Vegetation [ 1 Seaweed
[ ] Air Charcoal Cartridge [ ] Rain/Snow [ ] Wipes [ ] Composites
[ ] Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

Sample Identification

R No./SRL No. . Analysis Results' + CE! MDA, Units Dry wt./Wet wt.
76014/99-2059  Sample # S-4 Gross Alpha* 16.4 + 2.0 1.2 pCilg  0.9810
Gross Beta* 16.1 + 3.1 © 2.7 pCi/g.

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N, D).

2. CEis the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980.

3. MDA, is the sample specific minimum detectable activity at the 95% conﬁdence level, which is the LLDy, divided by 2.22, the efficiency ~and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy; is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where §, is the square root of the instrument background

: count rate.

4. EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

%kz@ 1. Hpn

Analyst/Radiochemist

[N

/2- 9.99

- Date

/2]10)99
Date

Lead Pérson/Supervisdr

1 99-2059sw.6 °




“RADIOCHEMICAL ANALYSIS REPORT

Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 15:07 R 76015
Sanitation & Radiation Laboratory -
2151 Berkeley Way . Date Received . Lab No.
Berkeley, CA 94704 November 5, 1999 99-2060s

Collector's Name: Roger Lupo Send Report To: Steve Hsu

Agency Address: Radxologlc Health Branch
601 N. 7% Street
Sacramento, CA. 95814

Agency Address: Radlologlc Health Branch
601 N. 7" Street
Sacramento, CA. 95814

Phone No.: 1916-322-4797

916-324-3731 Phone No.:

[1RWQCB ()
[IDWR() []CDFG() []County HD

[XIRHB () [JODW() []EMB()
[1FDB ()

Sampling Point: Boeing Rocketdyne
Location of Sample(s): Area 17 drainage

System No. (ODW): Sample # S-5 [ ] Other (specify):
Type of Sample v
[ ] Air Filters: Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge []Milk
Finishing: _/ [ ] Groundwater [ 1 Sewage/Effuent [ ] Fish/Shelifish
Starting: / [ ] Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff

Net (M>): [ ] Sea Water [ ] Vegetation [ ] Seaweed

[ 1 Air Charcoal Cartridge [ 1 Rain/Snow [ ] Wipes [ ] Composites

[ 1 Radon Canister [ ] Other (Specify)

The apalyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

. Sample Identification

R No./SRL No. Analysis R.esultsl + CE? MDAy® Units  Dry wt./Wet wt.
76015/99-2060 Sample # S-5 Gross Alpha © 247423 1.1 pCi/g 0.9794
Gross Beta* 129 + 3.4 2.6 pCi/g.

oy

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

2. CEis the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radmacnwty in Drinking Water,
EPA-600/4-80-032, August 1980,

3. MDAy, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efficiency,-and the yield, and

* may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy; is defined in section 7010G, Standard Methods for

the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate.

4. EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

VishTs M. Btman /2-4-99
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~—RADIOCHEMICAL ANALYSIS REPORT
State of California-Department of Health Services
Sanitation & Radiation Laboratory
2151 Berkeley Way
Berkeley, CA 94704

Date & Time Sampled Serial No.
October 27, 1999 15:26 R 76016

) ‘Date Received Lab No.
November §, 1999 99-2061s

Collector's Name:

Agency Address:

Roger Lupo

‘Radiolo'gic Health Branch

Send Report To:  Steve Hsu
Agency Address: Radiologic Health Branch

601 N. 7™ Street
Sacramen;o, CA. 95814

Phone No.: 916-324-3731

601 N. 7" Strest :
Sacramento, CA. 95814

Phone No.: 916-322-4797

XIRHB() [JODW() [1EMB() [JRWQCB()

[JFDB() []1DWR() []CDFG() []County HD
[ ] Other (specify):

Sampling Point: Boeing Rocketdyne

Location of Sarnple(s): Area 17 drainage
Systern No. (ODW):  Sample # S-6

Type of Sample
[] Air Filters: Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge {1 Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ ] Fish/Shelifish
Starting: / [ ] Surface Water (X1 Soil/Sediment [ 1 NPP Influent/Eff
Net (M%): . [] Sea Water [ ] Vegetation [ ] Seaweed
[ ] Air Charcoal Cartridge [ ] Rain/Snow [ ] Wipes [ ] Composites
[ ] Radon Canister [ ] Other (Specify)

"The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable,

R No./SRL No.  Sample Identification Analysis Results' + CE? MDA, Units - Dry wt./Wet wt.
76016/99-2061 Sample # S-6 Gross Alpha 159 4+ 1.9 1.2 pCi/g 0.9696
' Gross Beta* 17.9 +£ 3.0 2.6 pCi/g.

-

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

2. CEis the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980, ‘ ,

3. MDA,y is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy; divided by 2.22, the efficiency,.and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrament background
count rate,

4, EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

V’{/&ZA M &M /2—4'?5’

Analyst/Radiochernist Date
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T RADIOCHEMICAL ANALYSIS REPORT - Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 15:33 - R 76017
Sanitation & Radiation Laboratory : :
- - 2151 Berkeley Way ) Date Received - Lab No.
- Berkeley, CA 94704 » November 5, 1999 99-2062s
Collector's Name: Roger Lupo ' Send Report To:  Steve Hsu
Agency Address: Radxologlc Health Branch - - Apgenty Address: Rachologlc Health Branch
601 N, 7* Street ' 601 N. 7* Street
Sacramento, CA. 95814 - Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne ' [XIRHB() [{]1ODW () [JEMB() []IRWQCBY{()
Location of Sample(s): Area 17 drainage . [JFDB() [IDWR() []CDFG() []County HD
System No. (ODW):  Sample # S-7 [ ] Other (specify):
Type of Sample v
[] Air Filters: Meter Date/Time [ ] Drinking Water [ 1 Sewage/Sludge [ 1 Milk
Finishing: / K [ ] Groundwater [1 Se_wage/Effuent [] Fish/Shellfish
Starting: / [ ] Surface Water [X] Soil/Sediment [ 1 NPP Influent/Eff
Net (M?): [] Sea Water [ ] Vegetation . [] Seaweed
[ 1 Air Charcoal Cartridge [ J Rain/Snow [ ] Wipes ‘ [} Composites
[ ] Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.. Sample Identification Analysis Results! + CE? MDA,> Units Dry wt./Wet wt.

76017/99-2062 Sample # S-7 ‘ Gross Alpha 262 +24 1.2 pCi/g 0.9938
Gross Beta* 8.66 + 3.43 2.62 pCi/g

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

2. CEis the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980. :

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efficiency,-and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLD, is defined in section 7010G, Standard Methods for
the Examination of Water and ‘Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate.

4. EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

—
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——RADIOCHEMICAL ANALYSIS REPORT , . Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 15:41 | R 76018
* Sanitation & Radiation Laboratory :
- 2151 Berkeley Way ' ) Date Received Lab No.
= Berkeley, CA 94704 _ . November 5, 1999 99-2063s
Collector's Name: Roger Lupo Send Report To:  Steve Hsu
Agency Address: Radiologic Health Branch Agenty Address: Radmlogm Health Branch
601 N. 7" Street 601 N. 7" Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 ' ' . Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne {X] RHB ( )' [JODW () []JEMB() []JRWQCB()
Location of Sample(s): Area 17 drainage [IFDB() [1DWR() []CDFG() []County HD
System No. (ODW):  Sample # S-8 [ ] Other (specify):
Type of Sample
[] Air Filters: Meter Date/Time - [} Drinking Water [ ] Sewage/Siudge [1Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ ] Fish/Shellfish
Starting: / [ ] Surface Water ' [X] Soil/Sediment - [ 1 NPP Influent/Eff
Net (M%): [] Sea Water [ ] Vegetation : [ ] Seaweed
[ ] Air Charcoal Cartridge [ 1 Rain/Snow [ ] Wipes ' [ ] Composites
[ 1 Radon Canister [ ] Other (Specify) ~ ‘ ‘

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable. -

R No./SRL No.  Sample Identification Analysis Results! + CE? MDA, Units Dry wt./Wet wi.
76018/99-2063 Sample # S-8 Gross Alpha 146+ 1.9 1.2 pCi/g 0.9712
, Gross Beta* 19.0 + 3.0 2.6 pCi/g..

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity i in Drinking Water,

EPA-600/4-80-032, August 1980.

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efficiency,-and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDj is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate.

4.  EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

[ e
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T RADIOCHEMICAL ANALYSIS REPORT Date & Time Sainpled Serial No.
State of California-Department of Health Services October 27, 1999 15:54 - R 76019
Sanitation & Radiation Laboratory ’ ’
2151 Berkeley Way o ’ Date Received Lab No.
Berkeley, CA 94704 : , Novembgr 5,19%99 99-2064s
Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Branch
601 N. 7® Street 601 N. 7" Street
Sacramento, CA. 95814 , Sacramento, CA. 95814
Phone No.: 916-324-3731 ‘ : Phone No.: 916-322-4797
Sampling Point: . (XIRHB() []ODW() [1EMB() []RWQCBY()
Location of Sample(s): ' [IFDB() []1DWR() []CDFG() []County HD
System No. (ODW): 4 [] Other (specify):
Type of Sample ;
[ ] Air Filters: Meter Date/Time { ] Drinking Water { ] Sewage/Sludge {1 Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ 1 Fish/Shellfish
Starting: / . [ ] Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff
Net (M%) [ ] Sea Water [] Vegetation . [ ] Seaweed
[ ] Air Charcoal Cartridge [ 1 Rain/Snow [ ] Wipes ) [ ] Composites
[ ] Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysi Results' + CE2 MDA, Units Dry wt./Wet wt.

76019/99-2064  Sample # S-9 Gross Alpha' 173 £ 2.0 1.2 pCi/g 0.9773
4 Gross Beta* 14.1 +3.0 2.6 pCi/g.

1. Results less than the Minimum Detectable Activity (MDA) are reported as not detscted (N, D.).

2. CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980. ‘ '

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDg; divided by 2.22, the efficiency,-and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDs; is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate. .

4, EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

Vislote, 1. Sotimen 20Tk £ W  lem
Analyst/Radiochemist Date Lead Pérson/Superviso Date
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=—RADIOCHEMICAL ANALYSIS REPORT . Date & Time Sampled . Serial No.
State of California-Department of Health Services October 28, 1999 14:44 . R 76025
Sanitation & Radiation Laboratory —
2151 Berkeley Way Date Received: Lab No.
Berkeley, CA 94704 November 5, 1999 99-2070s

Collector's Name: Roger Lupo Send Report To: Steve Hsu

Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Branch

601 N. 7* Street
Sacramento, CA. 95814

601 N. 7 Street
Sacramento, CA. 95814

Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne XIRHB () []ODW () []JEMB() []RWQCB() .
Location of Sample(s): Area 17 drainage [JFDB() [}DWR{() []CDFG() []County HD
System No. (ODW): S-10 [ ] Other (specify):
Type of Sample . .
[ ] Air Filters: © Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge [1Milk
Finishing: ‘ / [ ] Groundwater [ ] Sewage/Effuent [ 1 Fish/Shellfish
Starting; / 11 Surface Water [X] Soil/Sediment []NPP Influent/Bff

Net (M%): [] Sea Water [ ] Vegetation [] Seaweed ‘
[ 1 Air Charcoal Cartridge [ ] Rain/Snow . [ ] Wipes [ ] Composites
[ ] Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable,

Results' + CE?

R No./SRL No.  Sample Identification Analysis MDA,® Units Dry wt./Wet wt.
76025/99-2070 S-10 Gross Alpha* 16.3 +£ 2.0 1.3 pCi/g 0.9648
Gross Beta* 159 + 3.0 2.7 pCilg.

Results less than the Minimum Detectable Activity (MiDA) are reported as not detected (N. D.).

CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,

EPA-600/4-80-032, August 1980.

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDj; is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where 8, is the square root of the instrument background
count rate. . . .

4, EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.

B o=
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T RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.

State of California-Department of Health Services October 28, 1999 14:49 - R 76139
Sanitation & Radiation Laboratory ; ' : :

= 2151 Berkeley Way ’ Date Received Lab No.

— Berkeley, CA 94704 | November 5, 1999 99-2071s

Collector's Name: Roger Lupo Send Report To:  Steve Hsu
Agency Address: Radiologic Health Branch - Agency Addréss: Radiologic Health Branch
601 N. 7" Street ' 601 N. 7" Street
Sacramento, CA. 95814 Sacramento, CA. 95814
" Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point; Boeing Rocketdyne XIRHB() [1ODW () I[]1EMB() []JRWQCB()
Location of Sample(s): Area 17 drainage {JFDB() []IDWR() []CDFG() []County HD
System No. (ODW): S-11 [ ] Other (specify): A
Type of Sample . .
[] Air Filters: Meter Date/Time [] Drinking Water . [ ] Sewage/Sludge [1Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ ] Fish/Shellfish
Starting: . / [ ] Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff
Net (M%): . [] Sea Water [ ] Vegetation ‘ [ ] Seaweed '

[ ] Air Charcoal Cartridge : [ ] Rain/Snow - [ 1 Wipes [ ] Composites
[ ] Radon Canister [ ] Other (Specify) :

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysis Results' + CE? MDA,  Units Dry wt./Wet wt.
76139/99-2071 s-11 Gross Alpha 13.5 + 1.8 1.3 pCi/g 0.9843

Gross Beta* 179 £ 29 2.7 pCi/g.

1. Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

2. CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980. '

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy; divided by 2.22, the efficiency~and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLD,, is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background

count rate.
4. EPA Method 900.0, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-8-032, August 1980, modified for soil.
%:[e{ll /'f v%f&'nuvﬂ/ ) /52"/0’77 e 7[/W ’ 12[/0/99
. Analyst/Radiochemist Date * Lead PersonfSupervisor ¢ . Date
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 14:06 R 76011
Sanitation & Radiation Laboratory -

2151 Berkeley Way Date Received Lab No.
Berkeley, CA 94704 November 5, 1999 99-2056

Collector's Name: Roger Lupo Send Report To: Steve Hsu

Agency Address: Radiologic Health Branch
601 N. 7™ Street
Sacramento, CA. 95814

Phone No.: 916-322-4797

Agency Address: Radiologic Health Branch
v 601 N. 7% Street
' Sacramento, CA. 95814

Phone No.: 916-324-3731

[XIRHB() [JODW() [JEMB() [JRWQCB ()

[JFDB() [IDWR() []JCDFG() []County HD
[ ] Other (specify):

Sampling Point: Boeing Rocketdyne

Location of Sample(s): Area 17 drainage
System No. (ODW): Sample # S-1

Type of Sample
[ ] Air Filters: Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge [ 1 Milk
Finishing: / [ 1 Groundwater [ ] Sewage/Effuent [ ] Fish/Shelifish
Starting: / [ ] Surface Water [X] Soil/Sediment { 1 NPP Influent/Eff ’
Net (M*): [ ] Sea Water ] Vegetation [ ] Seaweed '

Air Charcoal Cartridge

[] [ 1 Rain/Snow
[ ] Radon Canister

[ ] Other (Specify)

[ 1 Wipes [ ] Composites

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysis Results' 4+ CE? MDA, Units  Dry wt./Wet wt.
76011/99-2056 Sample # S-1 K-404 21.81 4+ 0.70 0.21 pCi/g 0.9943
Cs-137* 0.281 + 0.028 0.027 pCi/g.

U-238 (Th-234,63 keV)*
Ra-226 (Bi-214,609 keV)*

Th-232 (Ac-228,911 keV)* 1.1
Th-228 (T1-208,583 keV)* 1.0
Ra-228 (Ac-228,911 keV)* 1.1

U-235 (144 keV)*

155+ 140 139  pCilg.
0.730 £ 0.065  0.044  pCi/g.

+0.12 0.084  pCi/g.
¥0.09  0.065 pCilg.
¥0.12 0.084  pCi/g

.D. 0.13  pCi/g

1. Results less than the Minimum Detectable Activity (M‘DA) are reported as not detected (N. D.),

2. CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radicactivity in Drinking Water,
EPA-600/4-80-032, August 1980.

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy; divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy, is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate,

4. HASL-300, 27th Ed., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.

%ﬂ&l Y. Steman $2-1-99 Comot 2 Wy, - _12/3/99
Analyst/Radiochemist Date Lead Person/Supervfsor Date
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.

State of California-Department of Health Services _ October 27, 1999 14:35 : R 76012
Sanitation & Radiation Laboratory  m :
2151 Berkeley Way Date Received Lab No.
Berkeley, CA 94704 November 5, 1999 99-2057
Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Branch
601 N. 7 Street 601 N. 7% Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB() []JODW () []1EMB() [1RWQCB()
Location of Sample(s): Area 17 drainage [JFDB() [IDWR() []1CDFG() []County HD
Systemn No. (ODW):  Sample # S-2 [ ] Other (specify):
Type of Sample
[] Air Filters:  Meter Date/Time [ '] Drinking Water [ ] Sewage/Sludge [1Mik
Finishing: / [ 1 Groundwater [ ] Sewage/Effuent [ ] Fish/Shellfish !
Starting: / [ ] Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff '
Net (M?): [ ] Sea Water [] Vegetation . [ ] Seaweed "
[ 1 Air Charcoal Cartridge [ ] Rain/Snow [ ] Wipes [ ] Composites
[ ] Radon Canister [ ] Other (Specify)
The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.
R No./SRL No.  Sample Identification Analysi Results' 4+ CE? MDA, Units Dry wt./Wet wt.
76012/99-2057 Sample # S-2 K-40* 24.27 + 0.37 0.099 pCi/g 0.9990
Cs-1374 0.132 4+ 0.011 0.011  pCi/g.

U-238 (Th-234,63 keV)* 1.37 £ 0.67 0.63 pCi/g.
Ra-226 (Bi-214,609 keV)*  0.743 + 0.032 0.019  pCi/g.

Th-232 (Ac-228,911 keV)*  1.15 £ 0.060 0.036 pCi/g.
Th-228 (T1-208,583 keV)* 1.02 + 0.049 0.028 pCi/g.
Ra-228 (Ac-228,911 keV)*  1.15 + 0.060 0.036 pCi/g

N.D. 0.076  pCi/g

U-235 (144 keV)*

vy

Results less than the Minimum Detectable Activity (MbA) are reported as not detected (N. D.).

2. CEis the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980.

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy; divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy; is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate. ’ )

4. HASL-300, 27th Ed., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.

L&(/[d M. g"‘a”‘""/ r2-1- 77 Covel 20 Wng - _[2l319
Analyst/Radiochemist Date Lead Phrson/Supervisor Date
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RADIOCHEMICAL ANALYSIS REPORT ' Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 14:46 - R 76013
-Sanitation & Radiation Laboratory o ’ :
- " 2151 Berkeley Way ; Date Received Lab No.
— Berkeley, CA 94704 | November 5, 1999 99-2058
Collector's Name: Roger Lupo _ Send Report To: Steve Hsu,
Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Branch
601 N. 7" Street 601 N. 7™ Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB() [10DW() []IEMB() []JRWQCB()
Location of Sample(s): Area 17 drainage - [1IFDB() [1DWR() [1CDFG() []County HD
System No. (ODW): Sample # S-3 [ ] Other (specify):
Type of Sample
[ 1 Air Filters:  Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge - [ 1 Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ ] Fish/Shelifish f
Starting: / [ ] Surface Water [X] Soil/Sediment [ 1 NPP Influent/Eff )
' Net (M*): [] Sea Water [1 Vegetation [ ] Seaweed '
[ Air Charcoal Cartridge {1 Rain/Snow [ ] Wipes [ 1 Composites
[ 1 Radon Canister . [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analys's Results! + CE? MDA, Units Dry wt./Wet wt.
76013/99-2058 Sample # S-3 K-40* 19.82 4+ 0.43 0.11 pCi/g 0.9890
Cs-137* 0472 £ 0020 0015 pCi/g.
U-238 (Th-234,63 keV)* N. D. 0.99 pCi/g.

Ra-226 (Bi-214,609 keV)*  0.674 + 0.036 0.024  pCi/g.
Th-232 (Ac-228,911 keV)*  1.01 + 0.072 0.049  pCi/g.
Th-228 (T1-208,583 keV)*  0.9294+ 0.056 0.037 pCi/g.
Ra-228 (Ac-228,911 keV)*  1.01 + 0.072 0.04% pCi/g

U-235(144keV)*  0.106 +0.078  0.085 pCi/g

1. Results less than the Minimum Detectable Activity (Mf)A) are reported as not detected (N, D.).

CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980.

3. MDA, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDys divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy, is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate.

4, HASL-300, 27th Bd., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.

/
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Analyst/Radiochemist Date ead Person/ SuperWsor Date
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 14:56 - R 76014
Sanitation & Radiation Laboratory )
2151 Berkeley Way ) Date Received Lab No.
Berkeley, CA 94704 November 5, 1999 99-2059
Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Branch
601 N. 7% Street 601 N. 7" Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB() [JODW () [1EMB() []IRWQCB()
Location of Sample(s): Area 17 drainage [IJFDB() []DWR() []1CDFG() []County HD
System No. (ODW):  Sample # S-4 [ ] Other (specify):
Type of Sample
[] Air Filters: Meter Date/Time {1 Drinking Water [ ] Sewage/Sludge [ ] Milk
Finishing: / [ 1 Groundwater [ ] Sewage/Effuent [ ] Fish/Shellfish !
Starting: / [ 1 Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff

Net (M?): [] Sea Water [] Vegetation . [ ] Seaweed ‘
[ ] Air Charcoal Cartridge [ ] Rain/Snow ' [ ] Wipes { ] Composites
[ ] Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysis Results! + CE? MDA,;® Units Dry wt./Wet wt.
76014/99-2059 Sample # S-4 K-40* 20.58 + 0.43 0.13 pCi/g 0.9810

Cs-137¢ 127 £ 0029 0016 pCilg.

U-238 (Th-234,63 keV)* 1.50 + 0.87 0.87 pCi/g.

Ra-226 (Bi-214,609 keV)* 1.08 + 0.045 0.026 pCi/g.

Th-232 (Ac-228,911 keV)*  1.52 +0.081  0.051 pCi/g.

Th-228 (T1-208,583 keV)* 1.44 + 0.070 0.037 pCi/g.

Ra-228 (Ac-228,911 keV)* 1.52 + 0.081 0.051 pCi/g

U-235 (144 keV)* 0.126 + 0.074 0.099 pCi/g

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

2. CEis the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980,

3. MDAy is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy; is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrament background
count rate.

4,  HASL-300, 27th Ed., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.
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* RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 15:07 - R 76015
Sanitation & Radiation Laboratory '

. © 2151 Berkeley Way i Date Received _ Lab No.
w Berkeley, CA 94704 November 5, 1999 99-2060
Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Branch
601 N. 7% Street 601 N. 7™ Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: - 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB() [JODW() [JEMB{() [IRWQCB()
Location of Sample(s): Area 17 drainage [JFDB() [IDWR() []JCDFG() []County HD
System No. (ODW): Sample # S-5 [ ] Other (specify):
Type of Sample
[] Air Filters: Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge [1Mik
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ 1 Fish/Shelifish !
Starting: / [ ] Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff '
Net (M%): [ ] Sea Water [] Vegetation . [ ] Seaweed '

[ ] Air Charcoal Cartridge { 1 Rain/Snow [ 1 Wipes [ ] Composites
[ 1 Radon Canister [ 1 Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysi Results! + CE? MDAgsj Units  Dry wt./Wet wt.
76015/99-2060 Sample # S-5 K-40* 18.50 + 0.82 0.27 pCi/g 0.9794

Cs-1374 1.73 £ 0.063 0.037  pCi/g.

U-238 (Th-234,63 keV)* 3.00 +£2.05 2.12 pCi/g.

Ra-226 (Bi-214,609 keV)* 1.69 + 0.11 0.062  pCi/g.

Th-232 (Ac-228,911 keV)* 2.36 + 0.17 0.11 pCi/g.

Th-228 (T1-208,583 keV)* 2.34 +0.15 0.099  pCi/g.

Ra-228 (Ac-228,911 keV)* 2.36 + 0.17 0.11 pCi/g

U-235 (144 keV)* N. D. 0.20 pCi/g

Results less than the Minimum Detectable Activity (MbA) are reported as not detected (N. D.).

CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,

EPA-600/4-80-032, August 1980.

3. MDAy is the sample specific minimum detectable activity at the 95% confidence level, which is the LLD,, divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDq; is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate,

4, HASL-300, 27th Ed., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.

State of California-Department of Health Services October 27, 1999 15:26 - R 76016
Sanitation & Radiation Laboratory :
- 2151 Berkeley Way : Date Received Lab No.
. Berkeley, CA 94704 November 5, 1999 99-2061
Collector's Name: Roger Lupo Serd Report To:  Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Rachologlc Health Branch
601 N. 7% Street 601 N. 7™ Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB() []ODW() [I1EMB() []JRWQCBY()
Location of Sample(s): Area 17 drainage [JFDB() [1DWR() []JCDFG () []County HD
System No. (ODW): Sample # S-6 [ ] Other (specify):
Type of Sample
[ ] Air Filters: Meter Date/Time { ] Drinking Water [ ] Sewage/Studge [ 1 Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ ] Fish/Shellfish !
. Starting: / [ ] Surface Water [X] Soil/Sediment [ 1 NPP Influent/Eff '
Net (M>): [ ] Sea Water [ ] Vegetation ) [ ] Seaweed '
[ ] Air Charcoal Cartridge [ ] Rain/Snow [ ] Wipes [ ] Composites
[ ] Radon Canister [ ] Other (Specify) '

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.,

R No./SRL No.  Sample Identification Analysis Results! + CE? MDA, Units  Dry wt./Wet wt.
76016/99-2061 Sample # S-6 K-40* 22.47 + 0.52 0.13 pCi/g 0.9696
Cs-137* 0.170 4+ 0.016 0.017 pCi/g.
U-238 (Th-234,63 keV)* 3.56 + 1.31 1.23 pCi/g.
Ra-226 (Bi-214,609 keV)* 0.869 + 0.046 0.030 pCi/g.
Th-232 (Ac-228,911 keV)* 1.34 + 0.091 0.058 pCi/g.
Th-228 (T1-208,583 keV)* 1.23 + 0.072 0.045 - pCi/g.
Ra-228 (Ac-228,911 keV)* 1.34 + 0.091 0.058 pCi/g
U-235 (144 keV)* . 0.136 + 0.088 0.105 pCi/g

Results less than the Minimum Detectable Activity (Mi)A) are reported as not detected (N. D.).

CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,

EPA-600/4-80-032, August 1980,

3, MDAy, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDg, divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy, is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where §, is the square root of the instrument background
count rate,

4, HASL-300, 27th Ed., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 15:33 R 76017
Sanitation & Radiation Laboratory
2151 Berkeley Way Date Received " Lab No.
Berkeley, CA 94704 November 5, 1999 99-2062
Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Branch
. 601 N. 7% Street 601 N. 7™ Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB() [1ODW () [1EMB() [IRWQCB()
Location of Sample(s): Area 17 drainage - [1IFDB() [1DWR() []CDFG() []County HD
System No. (ODW):  Sample # S-7 [ ] Other (specify):

Type of Sample

[ 1 Air Filters: Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge [ 1 Mik
Finishing: / [ ] Groundwater [ 1 Sewage/Effuent [ ] Fish/Shellfish !
Starting: / [ ] Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff ’
Net (M%): [ Sea Water [ ] Vegetation [] Seaweed '

Air Charcoal Cartridge

[] [ ] Rain/Snow
{ ] Radon Canister

[ ] Other (Specify)

[ 1 Wipes [ ] Composites

The analy'sés were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable,

8o

Results less than the Minimum Detectable Activity (Mf)A) are reported as not detected (N. D.).
CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,

R No./SRL No.  Sample Identification Anpalysis " Results' + CE? MDAgsj Units  Dry wt./Wet wt.
76017/99-2062  Sample # S-7 K-40°* 19.60 + 0.54 0.18  pCilg 0.9938
. Cs-137* 0.234 + 0.020  0.021 pCi/g.
U-238 (Th-234,63 keV)* 2.11+ 0.64 0.67  pCilg.
Ra-226 (Bi-214,609 keV)*  2.16 + 0.070  0.038  pCi/g.
Th-232 (Ac-228,911 keV)*  2.87 £ 0.13 0.066 =~ pCi/g.
Th-228 (T1-208,583 keV)*  2.69 £ 0.096  0.057  pCi/g.
Ra-228 (Ac-228,911 keV)*  2.87 £ 0.13 0.066 pCi/g
U-235 (144 ke V)* N.D. 0.13  pCi/g

EPA-600/4-80-032, August 1980. .

3. MDA,; is the sample specific minimum detectable activity at the 95 % confidence level, which is the LLD,, divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLD,y is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate, :

4, HASL-300, 27th Ed., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.
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"7 RADIOCHEMICAL ANALYSIS REPORT

Date & Time Sampled Serial No.
State of California-Department of Health Services October 27, 1999 15:41 R 76018
Sanitation & Radiation Laboratory
- 2151 Berkeley Way Date Received Lab No.
i Berkeley, CA 94704 November 5, 1999 99-2063

Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch
601 N. 7™ Street

Sacramento, CA. 95814

Agency Address: Radiologic Health Branch
601 N. 7* Street
Sacramento, CA. 95814

Phone No.: 916-322-4797

916-324-3731 Phone No.:

(XIRHB() []ODW() []EMB() []JRWQCB()

[IFDB() []IDWR() []CDFG() []County HD
[ ] Other (specify):

Sampling Point: Boeing Rocketdyne

Location of Sample(s): Area 17 drainage
System No. (ODW): Sample # S-8

Type of Sample

[1 Air Filters:  Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge [ ] Mik

Finishing: / [ 1 Groundwater [ ] Sewage/Effuent [ 1 Fish/Shellfish !
Starting: / [ ] Surface Water [X] Soil/Sediment [ 1 NPP Influent/Eff - ’
Net (M?): [] Sea Water [ ] Vegetation [1 Seaweed '
[] Air Charcoal Cartridge [ 1 Rain/Snow { ] Wipes [ ] Composites
[ ] Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysis Results! + CE? MDA, Units Dry wt./Wet wt.
76018/99-2063 Sample # S-8 K-40* 20.52 + 0.51 0.15 pCi/g 0.9712

Cs-137* 0.841 £ 0.026  0.018 pCi/g.

U-238 (Th-234,63 keV)*  2.14 £ 0.61 0.53  pCilg.

Ra-226 (Bi-214,609 keV)* 1.30 + 0.060 0.033 pCi/g.

Th-232 (Ac-228,911 keV)* 1.62 4 0.099 0.063 pCi/g.

Th-228 (T1-208,583 keV)* 1.44 4+ 0.075 0.051 pCi/g.

Ra-228 (Ac-228,911 keV)* 1.62 + 0.099 0.063 pCi/g

U-235 (144 keV)* N. D. 0.11  pCilg

1. Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

2. CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980. ,

3. MDAy, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDys divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radiomuclide. LLDgs is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate.

4. HASL-300, 27th Ed., Vol. 1, Rev..2/92, Method 4.5.2.3, Enviropmental Measurements Laberatory, U.S. Department of Energy, New York, NY.
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled , | Serial No.

State of California-Department of Health Services ' ' October 27, 1999 15:54 - R 76019
Sanitation & Radiation Laboratory ) - -
© - 2151 Berkeley Way . Date Received , Lab No.
- Berkeley, CA 94704 November 5, 1999 99-2064
Collector's Name: Roger Lupo : Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agenty Address: Radiologic Health Branch
601 N. 7% Street 601 N. 7* Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.:  916-324-3731 - Phone No.:  916-322-4797
Sampling Point: [XIRHB() [IODW () [I1EMB() [IRWQCBY()
Location of Sample(s): [JFDB() [1DWR() []1CDFG() []County HD
System No. (ODW): ' 1 [ 1 Other (specify):
Type of Sample
[ ] Air Filters: Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge [ 1 Milk
Finishing: / [ ] Groundwater [ 1 Sewage/Effuent { ] Fish/Shellfish '
~ Starting: / [ ] Surface Water [X] Soil/Sediment [ ] NPP Influent/Eff
Net (M3): [] Sea Water [] Vegetation . [ 1 Seaweed '
[ ] Air Charcoal Cartridge [ 1 Rain/Snow [ 1 Wipes [ 1 Composites
[ ] Radon Canister [ ] Other (Specify) : :

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysis " Results' + CE? MDA, Units  Dry wt./Wet wt.
76019/99-2064 Sample # S-9 K-40* 20.55 + 0.81 0.25 pCi/g 0.9773

Cs-1374 0.763 4 0.045 0.035  pCi/g.

U-238 (Th-234,63 keV)®  N.D. 1.8  pCilg.

Ra-226 (Bi-214,609 keV)* 1.34 + 0.086 0.050 pCi/g.

Th-232 (Ac-228,911 keV)* 125 +£0.14 0.11 pCi/g.

Th-228 (T1-208,583 keV)* 141 £0.12 0.082  pCi/g.

Ra-228 (Ac-228,911 keV)* 1.25 £ 0.14 0.11 pCi/g

U-235 (144 keV)* N. D. 0.16 pCi/g

Results less than the Minimum Detectable Activity (Mf)A) are reported as not detected (N. D.). .

2. CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-5600/4-80-032, August 1980. .

3. MDAy, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLD,, is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate, .

4, HASL—BOO, 27th Ed., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.
State of California-Department of Health Services October 28, 1999 14:44 R 76025
Sanitation & Radiation Laboratory
2151 Berkeley Way Date Received Lab No.
Berkeley, CA 94704 November 5, 1999 99-2070
Collector's Name: Roger Lupo Send Report To: Steve Hsu
Agency Address: Radiologic Health Branch Agency Address: Radiologic Health Bi-anch
601 N, 7" Street 601 N. 7™ Street
Sacramento, CA. 95814 Sacramento, CA. 95814
Phone No.: 916-324-3731 Phone No.: 916-322-4797
Sampling Point: Boeing Rocketdyne [XIRHB() [10ODW() [1EMB() []JRWQCB()
Location of Sample(s): Area 17 drainage [JFDB() [1DWR() []CDFG() []County HD
System No. (ODW): S-10 [ ] Other (specify):
Type of Sample
[ ] Air Filters: Meter Date/Time [ ] Drinking Water {1 Sewage/Sludge [ 1 Milk
Finishing: / [ 1 Groundwater [ ] Sewage/Effuent [ 1 Fish/Shellfish , !
Starting: / [ ] Surface Water [X] Soil/Sediment [ 1 NPP Influent/Eff .
Net M): [] Sea Water [ ] Vegetation [ 1 Seaweed ,

[ 1 Air Charcoal Cartridge
[ ] Radon Canister

[ 1 Rain/Snow
[ ] Other (Specify)

[ 1 Wipes [ ] Composites

The analyses were performed using the referenced methods, Precision criteria for these methods were determined to be acceptable.

R No./SRL No.  Sample Identification Analysis Results’ + CE? MDA,;> Units Dry wt./Wet wt.
76025/99-2070 S-10 K-40* 21.58 + 0.42 0.099 pCi/g 0.9648

Cs-1374 0.465 + 0.020 0.016 pCi/g.

U-238 (Th-234,63 keV)* 1.36 + 0.80 0.79 pCi/g.

Ra-226 (Bi-214,609 keV)* 1.05+ 0.047 0.025 pCi/g.

Th-232 (Ac-228,911 keV)* 1.46 + 0.076 0.047 pCi/g.

Th-228 (T1-208,583 keV)* 1.32 + 0.064 0.038 pCi/g.

Ra-228 (Ac-228,911 keV)* 1.46 + 0.076 0.047 pCi/g

U-235 (144 keV)* 0.167 + 0.102 0.108 pCi/g

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,

EPA-600/4-80-032, August 1980.

3. MDAy, is the sample specific minimum detectable activity at the 95% confidence level, which is the LLD, divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDg, is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, is the square root of the instrument background
count rate.

4. HASL-300, 27th Ed., Vol. 1, Rev. 2/92, Method 4,5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.
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RADIOCHEMICAL ANALYSIS REPORT Date & Time Sampled Serial No.
State of California-Department of Health Services October 28, 1999 14:49 R 76139
< Sanpitation & Radiation Laboratory
o 2151 Berkeley Way Date Received Lab No.
e Berkeley, CA 94704 November 5, 1999 99-2071

Collector's Name: Roger Lupo Send Report To:  Steve Hsu

Agency Address: Radiologic Health Branch
601 N. 7™ Street
Sacramento, CA. 95814

Agency Address: Radiologic Health Branch
601 N. 7® Street
Sacramento, CA. 95814

Phone No.: 916-324-3731 Phone No.: 916-322-4797

(XIRHB () [10DW () []JEMB() []JRWQCB()

[JFDB() []JDWR() []1CDFG() []County HD
[ ] Other (specify):

Sampling Point: Boeing Rocketdyne

Location of Sample(s): Area 17 drainage
System No. (ODW): S-11

Type of Sample
[] Air Filters; Meter Date/Time [ ] Drinking Water [ ] Sewage/Sludge [1 Milk
Finishing: / [ ] Groundwater [ ] Sewage/Effuent [ ] Fish/Shellfish !
Starting: / [ ] Surface Water [X] Soil/Sediment { ] NPP Influent/Eff ’
Net (M?): [1 Sea Water [ 1 Vegetation [ ] Seaweed )
[ ] Air Charcoal Cartridge [ ] Rain/Snow [} Wipes [ ] Composites

[ 1 Radon Canister [ ] Other (Specify)

The analyses were performed using the referenced methods. Precision criteria for these methods were determined to be acceptable.

Sample Identification

R No./SRL No. Analysis Results' 4+ CE? MDA, Units  Dry wt./Wet wt.
76139/99-2071 S-11 K-40* 21.76 + 0.40 0.092 pCi/g 0.9843
Cs-137* 0.220 + 0.014 0.013 pCi/g.

U-238 (Th-234,63 keV)* 1.37 + 0.72 0.72 pCi/g.

Ra-226 (Bi-214,609 keV)* 0.963+ 0.042 0.024  pCi/g.

Th-232 (Ac-228,911 keV)* 1.40 4+ 0.071 0.044 pCi/g.

Th-228 (T1-208,583 keV)* 1.24 + 0.059 0.035 pCi/g.

Ra-228 (Ac-228,911 keV)* 1.40 £ 0.071 0.044 pCi/g
D

U-235 (144 keV)* N. 0.095 pCi/g

Results less than the Minimum Detectable Activity (MDA) are reported as not detected (N. D.).

2. CE is the counting error at the 95% confidence level as defined in Prescribed Procedures for Measurement of Radioactivity in Drinking Water,
EPA-600/4-80-032, August 1980.

3. MDAy is the sample specific minimum detectable activity at the 95% confidence level, which is the LLDy, divided by 2.22, the efficiency, and the yield, and
may include factors for abundance, decay, and ingrowth, dependent on the particular radionuclide. LLDy, is defined in section 7010G, Standard Methods for
the Examination of Water and Wastewater, American Water Works Association, 18th ed., 1992, where S, ié the square root of the instrument background
count rate.

4. HASL-300, 27th Ed., Vol. 1, Rev. 2/92, Method 4.5.2.3, Environmental Measurements Laboratory, U.S. Department of Energy, New York, NY.
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