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ADDENDUM

This addendum to the Final Work Plan for the Western Dog Pens, Background, and Off-Site
Investigations (Weiss Associates [WA], 1997a) describes additional soil sampling locations and
activities associated with the Background Investigation (BI) (Figure 1).

The primary objective of collecting additional background data is to assist in establishing
cleanup goals for certain metals and radionuclides at the site. Based on statistical re-analysis of the
data collected to date for the BI, it has been determined that mercury (Hg), nickel (Ni), chromium
(Cr), barium (Ba), beryllium (Be), cesium-137 (Cs-137), thorium-228 (Th-228), Th-232, and
uranium-238 (U-238), unlike the majority of the other contaminants of concern, are stratified with
depth. Because of this stratification, there are not enough data points from the surface or near-
surface locations for these constituents. Therefore, this additional activity of surface and near-
surface sampling is important to:

e  determine background concentrations for Hg, Ni, Cr, Ba, Be, Cs-137, Th-228,
Th-232, and U-238 vertically; and,

e to meet the data quality objectives presented in the Final Work Plan for the
Western Dog Pens, Background, and Off-Site Investigations (WA, 1997a).

Additional BI sampling and analysis will be performed in accordance with this addendum,
the Final Work Plan for the Western Dog Pens, Background and Off-Site Investigations, the QAPP,
the Project Health and Safety Plan and appropriate SOPs.

Specific issues outlined in this addendum include:

e  Summary of previous background investigation;
e  Identification of sampling locations;

e  Underground utility clearance;

e  Soil sampling; and,

e Lithologic logging, sample collection, and sample analysis (Table 1).

Each of these is described in greater detail below.

Summary of Previous Background Investigation

Six background borings drilled during the October 1997 BI were sampled and analyzed to
supplement data from the six background borings drilled by Dames & Moore in 1994. As described
in detail in Appendix C of the Draft Final Work Plan for Removal Actions in the Southwest
Trenches, Ra/Sr Treatment Systems, and Domestic Septic System Areas (WA, 1998a), the

JADOEMOOO\A 1D\9901 ADD.doc WEISS ASSOCIATES Project Number: 128-4001



Additional Background Investigation: Addendum to Final Work Plan for

Western Dog Pens, Background, and Off-Site Investigations Addendum
LEHR Environmental Restoration / Waste Management Rev. 0 1/27/99
DOE Contract No. DE-AC03-96SF20686 Page A-2 of A-10

radionuclide and metals results from both the 1994 and 1997 BI borings were statistically analyzed
and levels representative of background were calculated for each inorganic constituent of concern.
These background levels represent the 80% lower confidence limit (LCL) of the 95" percentile for
each constituent’s data set. In most cases, the data sets included both the 1994 and 1997 results.
However, in some cases only 1994 or only 1997 data were available, and in some cases the
consolidation of the 1994 and 1997 data was not appropriate because of statistically significant
differences, in which case only the 1997 data were used.

The new background levels are presented in Tables 1 and 2 of the Final Technical Report:
Results of Western Dog Pens, Background and Off-site Investigations (WA, 1998b) along with the
previous background levels used in the Draft Final RBAS Report (WA, 1997b) for comparison. Also
shown in these tables are separate background levels calculated for clay/clayey-silt and sand/sandy-
silt for those constituents that showed statistically significant differences based on soil type.

In the cases of Hg and Cs-137, it was noted that surface (0 ft bgs) background levels were
statistically significantly higher than subsurface (4 to 40 ft bgs) background levels. Therefore,
separate surface soil background levels were calculated for these two constituents. These surface
background levels were calculated to be 0.99 mg/kg for mercury and 0.043 pCi/g for Cs-137.

After the Final Technical Report: Results of Western Dog Pens, Background and Off-site
Investigations was submitted, additional statistical analysis indicated that surface background levels
for Ni, Cr, Ba, Be, Th-228, Th-232, and U-238 were also significantly different from deeper
background levels. It was also determined that additional data points were needed to develop surface
and near-surface background levels for these constituents.

Identification of Sampling Locations

Table 1 summarizes the general locations, depths, planned number and type of samples that
will be collected during this sampling activity, and the planned analyses to be performed. From 20
boring locations, a total of 20 surface samples and 20 samples from a depth of 2 ft will be collected
during this sampling activity (Figure 1). The samples will be analyzed for Hg, Ni, Cr, Be, and Ba
using CLP SOW ILM 02.1, Cs-137 using EPA Method 901.1, and Th-228, Th-232, and U-238 using
the contract laboratory’s approved Standard Operating Procedures (SOPs). Table 2 summarizes the
contract required detection units for each of the constituents listed above. Duplicate samples will be
collected for QC purposes. The number of duplicate samples will be 10% of the field
samples collected.

Figure 1 shows the proposed boring locations for surface and near-surface samples. The
boring locations were randomly placed within the area where previous background samples were
collected. The number and depths of samples are based on statistical calculations.
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Underground Utility Clearance

Because a hand auger will be used to drill into the sediments and the total depth is only 2 ft,
no underground utility clearance will be performed prior to the proposed sampling activities.

Soil Sampling Activities

Soil from the 20 surface sample locations will be collected using a hand trowel after
removing approximately 2 inches of debris including leaves and branches. The borings for the near-
surface samples collected from 2 ft will be hand augered and the sample will be collected using a
hand trowel as described in SOP 3.1, Surface and Shallow Subsurface Soil Sampling, presented in
Appendix A of the Final Work Plan for Western Dog Pens, Background, and Off-Site Investigations
(WA, 1997a). Hand augering has been used several times in different areas of the site successfully.

During logging of the cuttings, a photoionization detector (PID) will be used to screen for
organic vapors. At the conclusion of the soil sampling, the borehole will be backfilled with unused
soil cuttings. Remaining unused cuttings, if any, will be spread out immediately near its point of
origin. Prior to the samples being shipped off-site, they will be smeared for radioactivity.

Lithologic Logging and Sample Collection

Lithologic core logging will be performed using the Unified Soil Classification System
(USCS) method as described in SOP 15.1, Logging of Soils — Visual Unified Soil Classification.
Furthermore, soil sample collection during hand augering will be conducted according to SOP 3.1,
Surface and Shallow Subsurface Soil Sampling, presented in Appendix A of the Final Work Plan for
Western Dog Pens, Background, and Off-Site Investigations (WA, 1997a).

Sample handling, packaging, and shipping procedures will be followed in accordance with
SOP 2.1 as presented in Appendix A of the Final Work Plan for Western Dog Pens, Background,
and Off-Site Investigations (WA, 1997a).

Summary

Fieldwork will be conducted according to the SOPs presented in Appendix A of the Final
Work Plan for Western Dog Pens, Background, and Off-Site Investigations (WA, 1997a). The field
activities anticipated for the additional Background Investigation include:

o Chain-of-Custody (SOP 1.1);

e  Sample Handling, Packaging, and Shipping (SOP 2.1);

e  Surface and Shallow Subsurface Soil Sampling (SOP 3.1); and,
e Lithologic Logging (SOP 15.1).
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As presented in Table 1 of this addendum, a contract laboratory will analyze soil samples
collected during this additional Background Investigation for Hg, Ni, Cr, Be, and Ba using CLP
SOW ILM 02.1 (or more recent CLP method), Cs-137 using EPA Method 901.1, and Th-228, Th-
232, and U-238 using the approved laboratory SOPs.

The data for all three phases of the Background Investigations will be described in a
Technical Memorandum to be prepared after the additional soil sample results are received and
validated.
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Table 1. Background Investigation Sampling and Analysis Summary
Sample Sample/
Boring Depth Number of Container Preservative
Location Sample ID (ft) Containers Type! (specified) Analyze for: Analytical Method Comments
Cm“gﬁfl:‘;y’gcﬁl’m CLP SOW ILM 02.1,
WA-7 SSBG0120 surface 2 S/8-0z jar None : » Derylum, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lat SOPs
Th-232, and U-238
cmﬁgm’}icﬁﬁtm CLP SOW ILM 02.1,
WA-7 SSBGO121 2f 2 S/8-0z jar None romium, Bery’ 1um, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 °
Chrhg:rl:uurl;l,yg;:y];]ellum CLPSOWILMO2.1, — ppy )
WA-7 SSBGO122 2ft 2 S/8-0z jar None Barium, Cs-137, Th-228, EE:S%;mOd 901.1, and DUPLICATE
Th-232, and U-238 °
Chr"g;ﬁ“yg;c'fum CLP SOW ILM 02.1,
WA-8 SSBG0123 surface 2 S/8-0z jar None romium, Bery” ium, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOPs
Th-232, and U-238 !
Cm“gﬁ;?l?;y'lfgc';ﬁtm CLP SOW ILM 02.1,
WA-8 SSBGO0124 2ft 2 S/8-0z jar None . - Bery f EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 °
cmhgﬁrx&cﬁlum CLP SOW ILM 02.1,
WA-9 SSBGO0125 surface 2 $/8-0z jar None . g I EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oS
Chr“gﬁf“‘y’gcﬁhm CLP SOW ILM 02.1,
WA-9 SSBG0126 2f 2 S/8-0z jar None rormuum, Bery”ium, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oo
cmhngﬁnylicﬁlum CLP SOW ILM 02.1,
WA-10 SSBGO0127 surface 2 S/8-0z jar None . - Dery . EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 hours
Chrh;lfrzlc:;ly;emiilum CLP SOW ILM 02.1,
WA-10 SSBGO128 2ft 2 S/8-0z jar None » Dy’ um. EPA Method 901.1, and

Barium, Cs-137, Th-228,
Th-232, and U-238

Lab SOPs
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Table 1. Background Investigation Sampling and Analysis Summary (continued)
Sample Sample/
Boring Depth Number of  Container Preservative
Location Sample ID (ft) Containers Type! (specified) Analyze for: Analytical Method Comments
Chr"gf;?;‘ny’gcﬁhm CLP SOW ILM 02.1,
WA-11 SSBGO0129 surface 2 S/8-0z jar None . » bery , EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOPs
Th-232, and U-238 2
Chrr‘:;ﬁ‘r‘ny'gcﬁl’ CLP SOW ILM 02.1,
WA-11 SSBGO130 2 2 S/8-0z jar None : » Pery’ um, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP:
Th-232, and U-238 ;S
WA-12 SSBGO131 surface 2 S/8-0z jar None . » Dery ; EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 °
Chr“gﬁ;ﬁ;‘;y’;’cﬁtm CLP SOW ILM 02.1,
WA-12 SSBG0132 2f 2 S/8-0z jar None : » Dery” ium, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 :
cmhgﬁfuu;ylicﬁlum CLP SOW ILM 02.1,
WA-13 SSBGO0133 surface 2 S/8-0z jar None :  DeTy’tum, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oS
Chr"gif&””gf‘;f'um CLP SOW ILM 02.1,
WA-13 SSBGO134 21t 2 S/8-0z jar None romium, Bery”ium, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oo
Chr“gz;c&"ygcﬁlm CLP SOW ILM 02.1,
WA-14 SSBGO135 surface 2 S/8-0z jar None romium, Bery ium, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 el
Chrr‘g;;.c;‘r‘n‘/';elcﬁﬁm CLP SOW ILM 02.1,
WA-14 SSBG0136 2ft 2 S/8-0z jar None : » pery’um, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 >
Cmﬁgﬁ'gcﬁﬁtm CLP SOW LM 02.1,
WA-15 SSBGO137 surface 2 S/8-0z jar None » Dery” Ium, EPA Method 901.1, and

Barium, Cs-137, Th-228,
Th-232, and U-238

Lab SOPs
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Table 1. Background Investigation Sampling and Analysis Summary (continued)
Sample Sample/
Boring Depth Number of  Container Preservative
Location Sample ID (ft) Containers Type! (specified) Analyze for: Analytical Method Comments
Cmﬁzﬁsg‘gcﬁﬁtm CLP SOW ILM 02.1,
WA-15 SSBGO138 2f 2 S/8-oz jar None : » Deryum, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 bl
WA-16 SSBG0139 surface 2 S/8-0z jar None ; » Derylim, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 kel
thgﬁffg’gcﬁﬁhm CLP SOW ILM 02.1,
WA-16 SSBG0140 2f 2 S/8-0z jar None , » Derylum, EPA Method 901.1, and
Bartum, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oo
Chrhgxex;c\;lrlny l;\l;:yl;;lum CLPSOWIM 021, gy 1y
WA-16 SSBGO0141 2ft 2 S/8-0z jar None Barium, Cs-137, Th-228, EP:SI\(/;;thod 901.1, and DUPLICATE
Th-232, and U-238 el
cmhg;fl?g’lic};ﬁl' CLP SOW ILM 02.1,
WA-17 SSBGO0142 surface 2 S/8-0z jar None : » Deryium, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oS
Chrr‘gif“ry’]:dﬁm CLP SOW ILM 02.1,
WA-17 SSBG0143 2ft 2 S/8-0z jar None rormim, Bery” i, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oo
Chrl\gﬁfu“g;e‘cﬁh CLP SOW ILM 02.1,
WA-18 SSBGO144 surface 2 S/8-0z jar None . - Derylium, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 o
WA-18 SSBG0145 2f 2 S/8-0z jar None : » Derylaum, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oo
Chlr\g:u'cu\fnygem;;l&m CLP SOW ILM 02.1,
WA-19 SSBGO0146 surface 2 S/8-0z jar None » Bery i EPA Method 901.1, and

Barium, Cs-137, Th-228,
Th-232, and U-238

Lab SOPs
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Table 1. Background Investigation Sampling and Analysis Summary (continued)
Sample Sample/
Boring Depth Number of  Container Preservative
Location Sample ID (ft) Containers Type' (specified) Analyze for: Analytical Method Comments
Chr“gfrfl:‘r’nyli‘:yﬁhm CLP SOW ILM 02.1,
WA-19 SSBGO147 2ft 2 S/8-oz jar None Barium, Cs. 137, Th-228, E::Sl\g;tshod 901.1, and
Th-232, and U-238
Chr“g“?&“r:’:e‘c‘;ﬁ‘l’lm CLP SOW ILM 02.1,
WA-20 SSBGO0148 surface 2 S/8-oz jar None romuum, Sery. p EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOPs
Th-232, and U-238
Mercury, Nickel, CLP SOW ILM 02.1,
SBGO149 2 S/8-0 None Chromium, Beryllium. — pp\ Method 9011, and  FECD
WA-20 S surface oz jar Barium, Cs-137, Th-228, [ 8041 a0 by jeaTe
Th-232, and U-238
Chrhgif“ry’gcﬁt CLP SOW ILM 02.1,
WA-20 SSBGO150 2ft 2 S/8-0z jar None Tomium, Ty’ EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOPs
Th-232, and U-238
Chrhgﬁfm“zge‘fyﬁhm CLP SOW ILM 02.1,
WA-21 SSBGO151 surface 2 S/8-0z jar None Barium, Cs- 137, Th-228, E::S%;TM 901.1, and
Th-232, and U-238
WA-21 SSBGO0152 2ft 2 S/8-0z jar None X » Dery ? EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOPs
Th-232, and U-238
cmhgiffmwgfyﬁlum CLP SOW ILM 02.1,
WA-22 SSBGO0153 surface 2 S/8-0z jar None Barium, Cs-137, Th-228, E:’:Shcll);t:lod 901.1, and
Th-232, and U-238
Chrhgfrflf;yge‘fyﬁhm CLP SOW ILM 02.1,
WA-22 SSBGO154 2ft 2 S/8-0z jar None Barium, Cs-137, Th-228, Egﬁshé;tsh()d 901.1, and
Th-232, and U-238
cm%ﬁﬁggcﬁhm CLP SOW ILM 02.1,
WA-23 SSBGO155 surface 2 S/8-0z jar None » DenyTium, EPA Method 901.1, and

Barium, Cs-137, Th-228,
Th-232, and U-238

Lab SOPs
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Table 1. Background Investigation Sampling and Analysis Summary (continued)
Sample Sample/
Boring Depth Number of  Container ~ Preservative
Location Sample ID (ft) Containers Type! (specified) Analyze for: Analytical Method Comments
e N s e,
WA-23 SSBGO0156 surface S/8-0z jar None Barium, Cs-137, Th-228, EP;\SI\(/;;Tod 901.1, and DUPLICATE
Th-232, and U-238 :
thgi;?l:‘;y’gcﬁtm CLP SOW ILM 02.1,
WA-23 SSBGO157 2f S/8-0z jar None : » Deryl um, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oo
Chr"gﬁ;ﬁ;‘g;”‘;ﬁ'l’lm CLP SOW ILM 02.1,
WA-24 SSBGO158 surface S/8-0z jar None . » DY, . EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oo
Cmﬁﬁ?ﬁ’xcﬁﬁl' CLP SOW ILM 02.1,
WA-24 SSBGO159 2ft S/8-0z jar None ) » Derylum, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 el
WA-25 SSBGO0160 surface S/8-0z jar None K » Dery , EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 oS
Chrl\g:rl:uur:lyl::w}ilexlum CLP SOW ILM 02.1,
WA-25 SSBGO161 2f S/8-0z jar None ; - Dery’ i, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 aboors
Chr“gﬁ;?m“‘:’licﬁhm CLP SOW ILM 02.1,
WA-26 SSBGO162 surface S/8-0z jar None . » Dy g EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 ab SIS
Chr“gfrflf;y’gfﬁtm CLP SOW ILM 02.1,
WA-26 SSBGO163 2ft S/8-0z jar None : » Deryl um, EPA Method 901.1, and
Barium, Cs-137, Th-228, Lab SOP
Th-232, and U-238 b SUIS
Equipment Cm“gifl?ggcﬁﬁhm CLP SOW ILM 02.1,
Rinseate WSBG0003 - W/OSLP HNO; . » Bery : EPA Method 901.1, and
Samnc] Barium, Cs-137, Th-228, Lab SOP
ample Th-232, and U-238 abSUEs
Notes:

1 = W=Water; S = Soil; jar = glass jar; P=Plastic bottle
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Table 2. Contract Required Detection Limits for the Additional Background Investigation

Contract Required Detection Limit
(pCi/g for radionuclides,

Parameter Analytical Method mg/kg for chemicals)
Radionuclides:
Cesium-137 Lab SOP 0.005
Thorium-228 Lab SOP 0.1
Thorium-232 Lab SOP 0.05
Uranium-238 Lab SOP 0.025

Metals/Other Inorganics:

Barium CLP SOW ILM 02.1 40
Beryllium CLP SOW ILM 02.1 ]
Chromium (total) CLP SOW ILM 02.1 1
Mercury CLP SOW ILM 02.1 0.1
Nickel CLP SOW ILM 02.1 ]

Abbreviations:

CLP SOW = Contract Laboratory Program Statement of Work
ILM 02.1 = Inorganic Laboratory Method 02.1.
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