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0 '  EXECUTIVE SUMMARY 

Individual Hazardous Substance Site (IHSS) Group 000-4 at the Rocky Flats 
Environmental Technology Site (WETS or Site) in Golden, Colorado consists of the 
New Process Waste Lines (NPWL). 

NPWL was a permitted Resource Conservation and Recovery Act (RCRA) Unit and was 
closed in accordance with approved RCRA closure description documents (CDDs) (DOE 
2002e and 2003i). Portions of the NPWL were cleaned and closed in place in accordance 
with the RCRA Part B Permit. 

The NPWL was a network of double-contained underground and aboveground pipelines 
and used to transport liquid waste streams to Building 374, Waste Treatment Operations. 
The NPWL transported a variety of waste streams and included the following: 

0 Laundry water, 
0 

0 Uranium and beryllium waste, 
0 Polychlorinated biphenyls (PCBs), 
0 

0 Incidental water, 
0 

Nonradioactive and chemical laboratory waste, 

Solar Evaporation Pond (SEP) water, 

High nitrate waste from Building 774, and 0 0 Utilities waste. 

This closeout report includes information and data on NPWL from all applicable IHSS 
Groups so that it is a comprehensive summary of NPWL data and actions. For this 
report, the NPWL was divided into four primary areas (100/400 Area, 500 Area, 700 
Area, and 800 Area). 

Accelerated actions conducted at IHSS Group 000-4 consisted of characterization 
sampling of soil, excavation of radionuclide contaminated soil, and confirmation 
sampling of soil. Based upon the accelerated actions performed and analytical results of 
sampling, conditions at IHSS Group 000-4 include the following: 

0 249 soil samples were obtained from 151 sampling locations (141 characterization 
locations and 10 confirmation locations). 

0 Approximately 15,300 ft  of NPWL were excavated and disposed of from the Site. 

0 Approximately 6,200 ft of NPWL were clean closed and left in place. 

0 Twenty valve vaults were part of the NPWL network. Six valve vaults were 
completely removed, three valve vaults were partially excavated and flow filled, and 
eleven valve vaults were partially excavated and backfilled with soil. 

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 
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The potential sources of contamination related to NPWL that existed at activities or 
concentrations greater than WCA WRW soil ALs were removed unless remediation 
was not required based on RFCA (DOE et al. 2003). 

0 Arsenic was the only residual contaminants remaining at a concentration greater than 
the RFCA WRW soil AL; however,. remediation was not required according to RFCA 
(DOE et al. 2003) 

0 Backfilling of excavations and regrading has been completed. 

0 Final grading of areas containing NPWL will be conducted as part of other projects. 

All accelerated action objectives related to NPWL were achieved. Confirmation 
sampling results indicate activities and concentrations are less than RFCA WRW soil 
ALs. Results of the accelerated action justify No Further Accelerated Action (NFAA) for 
MSS Group 000-4 and this justification is based on the following: 

0 The potential sources of contamination existing in soil at concentrations greater than 
RFCA WRW soil ALs were removed except arsenic, which did not require 
remediation based on RFCA. 

All valve vaults associated with NPWL were either partially excavated and backfilled 
or flow filled, or were completely removed, thereby eliminating these areas as 
potential sources of future contaminant releases. 

0 Remaining NPWL has been rinsed, sampled for RCRA constituents, and shown to be 
RCRA-clean, further eliminating potential hture releases of contamination. 

In accordance with the SSRS, subsurface soil in the area is not subject to significant 0 

I erosion. 

Currently, no Group-specific engineering controls or environmental monitoring are 
recommended as a result of the conditions remaining at MSS Group 000-4. Likewise, no 
specific institutional or physical controls are recommended as a result of the conditions 
remaining at MSS Group 000-4. 

MSS Group 000-4 will be evaluated as part of the Sitewide CRA. The CRA is part of 
the Remedial InvestigatiodFeasibility Study ( W S )  that will be conducted for the Site. 

The need for and extent of any more general, long-term stewardship activities will also be 
analyzed in the RVFS and proposed as part of the preferred alternative in the Proposed 
Plan for the Site. Institutional controls and other long-term stewardship requirements for 
the Site will ultimately be contained in the Corrective Action DecisiodRecord of 
Decision (CAD/ROD). This Closeout Report and associated documentation will be 
retained as part of the Rocky Flats Administrative Record (AR) file. 

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 
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800-3 
800-6 

1.0 INTRODUCTION 

#LA-04-06 (DOE 2004b) #05-04(DOE 2005d) Closeout Report (DOE 2005e) 
#IA-02-01 (DOE 2001a) #02-02 (DOE 2002d) Closeout Report (DOE 2003h) 

This Closeout Report summarizes accelerated action activities conducted at Individual 
Hazardous Substance Site (MSS) Group 000-4 at the Rocky Flats Environmental 
Technology Site (WETS or Site) in Golden, Colorado. MSS Group 000-4 consists of 
the New Process Waste Lines (NPWL). 

In addition, NPWL was addressed in other MSS Group investigations. Accelerated 
actions related to NPWL in other IHSS Groups are also presented in this NPWL Closeout 
Report. Other MSS Groups,that involved NPWL actions are listed in Table 1. 

Table 1 

#02-08 (DOE 2002b) 
#03-14 (DOE 2003~) 

Closeout Report (DOE 2003a) 
Closeout Report (DOE 2005a) 

#02-01 (DOE 2002~) I Closeout Report(D0E 2003d) I 
#05-02 (DOE 2005b) I Closeout Report (DOE 2005c) I 

800-1 1 #IA-03-01 (DOE 20030 I #03-12 (DOE 2003~) I Closeout Report (DOE 2004a) I 

NPWL was a permitted Resource Conservation and Recovery Act (RCRA) Unit and was 
closed in accordance with approved RCRA closure description documents (CDDs) (DOE 
2002e and 2003i). Portions of the NPWL were cleaned and closed in place in accordance 
with the RCRA Part B Permit. 

Approximately 21,500 feet (ft) of NPWL existed at the Site. Approximately 15,300 ft of 
NPWL were removed and 6,200 ft of NPWL were clean closed and left in place. During 
accelerated action activities, soil was collected fiom 15 1 locations along the NPWL. 
Twenty valve vaults were part of the NPWL network and six valve vaults were 
completely removed, three valve vaults were partially excavated and flow filled, and 
eleven valve vaults were partially excavated and backfilled with soil. 

The NPWL was a network of double-contained underground and aboveground pipelines 
and used to transport liquid waste streams to Building 374, Waste Treatment Operations. 
The NPWL transported a variety of waste streams and included the following: 

0 Laundry water, 
0 

0 Uranium and beryllium waste, 
0 Polychlorinated biphenyls (PCBs), 

Nokadioactive and chemical laboratory waste, 

0 Solar Evaporation.Pond (SEP) water, 0 0 Incidental water, 

. Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 
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0 

0 Utilities waste. 
High nitrate waste from Building 774, and 

Accelerated action activities, including NPWL characterization and removal, were 
planned and executed in accordance with the Industrial Area (IA) Sampling and Analysis 
Plan ( S A P )  (IASAP) (DOE 2001a), the Environmental Restoration (ER) Rocky Flats 
Cleanup Agreement (RFCA) Standard Operating Protocol (RSOP) for Routine Soil 
Remediation (ER RSOP) (DOE 2003j), and the IHSS Group 000-4 RSOP Notification 
#05-01 (DOE 2004~). In addition, several other IASAP Addenda and RSOP 
Notifications addressed NPWL related actions, and are referenced in Table 1.  

This Closeout Report contains results from all MSS 000-4 NPWL investigations. Soil 
samples from 15 1 locations are presented in this Closeout Report. In order to present 
these data in manageable groups, the Site was divided into 4 primary areas for this report. 
NPWL related accelerated action activities and results are presented for each of the 
following areas: 

. 

0 100/400 Area, 
0 300/500 Area, 
0 700Area,and 
0 800Area. 

The NPWL and associated valve vaults within these defined areas are shown on Figure 1. 

This report contains the information necessary to demonstrate attainment of cleanup 
objectives and final closure of IHSS Group 000-4, including the following: 

0 Site characterization information 

- 
- 

Description of site characterization activities, and 

Site characterization data, including data tables and maps; 

0 Site accelerated action information 

- 
- 

Description of accelerated action, including the rationale for the action, 

Map of the project area and dates and durations of specific remedial activities, 
and 

Photographs documenting site remediation and reclamation activities; - 

, a  Confirmation sampling data, including data tables and location maps, as well as a 
comparison of the confirmation data to applicable cleanup goals; 

0 Deviations from the ER RSOP (DOE 2003j); 

I 

Preliminary Review Draft for Interagency DiscussionlNot Issued for Public Comment 
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The Subsurface Soil Risk Screen (SSRS); 

Near-term stewardship actions and long-term stewardship recommendations; 

0 Disposition of wastes; 

0 Site reclamation information; 

Table of No Longer Representative (NLR) locations that have been remediated. 
These data will be used to mark database records so they are not used in the CRA or 
other Site analyses; and 

0 Data Quality Assessment (DQA), including comparisons of confirmation data with 
project data quality objectives (DQOs). 

Approval of this Closeout Report constitutes regulatory agency concurrence that IHSS 
Group 000-4 is a No Further Accelerated Action (NFAA) Site. This information and 
NFAA determination will be documented in the Fiscal Year (FY) 2005 (05) Annual 
Update for the Historical Release Report (HRR). 

2.0 SITE CHARACTERIZATION 

MSS Group 000-4 characterization information consists of historical process knowledge 
and analytical data. Historical information for IHSS Group 000-4 was derived from the 
HRR and annual updates (DOE 1992-2004), the Industrial Area Data Summary Report 
(DOE 2000), and the IASAP (DOE 2001 a) and is summarized in Section 2.1. Summaries 
of historical information from the other MSS Groups listed in Table 1 are provided in 
Section 2.2. Accelerated action analytical data for MSS Group 000-4 are summarized in 
Section 2.3. 

0 

The enclosed compact disc (CD) contains the complete accelerated action data set for 
MSS Group 000-4, including NPWL-related data derived from other MSS Groups. The 
CD includes standardized real and quality control (QC) data, including Chemical 
Abstracts Service (CAS) numbers, analyte names, and units. 

2.1 

As previously mentioned, the NPWL consisted of a network of double-contained 
underground and aboveground pipelines and tanks that transported liquid waste streams 
to Building 374, Waste Treatment Operations. The NPWL overlapped the OPWL in 
many places and, for the most part, replaced the Original Process Waste Line (OPWL) 
infi-astructure. Installation of the NPWL was completed in 1984. Some of the OPWL 
lines were converted to NPWL. 

Historical Information - IHSS Group 000-4 (NPWL) 

Potential contaminants of concern (PCOCs) included acids, bases, solvents, 
radionuclides, PCBs, metals, oils, and photographic laboratory chemicals. 

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 
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Releases from NPWL were documented at several PACs and are summarized below: 

0 Nitric acid (€NO3), hydrofluoric acid, and hydrochloric acid (HC1) from Building 
123 scrubber; 

0 

. 0 Nitrate, radionuclides, and acids from Valve Vaults 1 1, 12, and 13; and 

0 

Spilled material from Building 123 was containerized and transferred into the Building 
123 process waste system on November 7, 1989. Responses to occurrences at Valve 
Vaults 1 1, 12, and 13 have included repairing valve vaults and piping and removing 
contaminated soil. Contaminated soil from process waste line leaks was excavated and 
removed (DOE 1999). 

Nitrate and radionuclides fiom process waste line leaks. 

These incidents are further described in Section 2.2. 

2.2 Historical Information - Other IHSS Groups 

Historical information on other MSS Groups where NPWL was addressed is described 
Sections 2.2.1 through 2.2.15. 

n 

2.2.1 

Solar Evaporation Ponds IHSS 000-1 01 
The SEP (MSS 101) were located on the northeastern side of the Protected Area (PA) 
and consisted of five surface impoundments: Ponds 207-A, 207-B North, 207-B Center, 
207-B South, and 207-C. The major features in IHSS 101 were the SEP, Original Pond, 
Effluent Line IHSS 700-149.1 Interceptor Trench System (ITS), and areas in the 
immediate vicinity including IHSS 176 (Swinerton and Walberg [S&W] Contractor 
Storage Yard) (DOE 1995). 

The SEP were used to store and evaporate low-level radioactive process wastes and 
neutralized acidic wastes containing high levels of nitrate and aluminum hydroxide. The 
SEP also received additional wastes, including treated sanitary effluent, aluminum scrap, 
alcohol wash solutions, drums of radiography solutions, leachate from the WETS 
sanitary landfill, ITS groundwater, saltwater, personnel decontamination wash water, 
HCI, HN03, hexavalent chromium, and cyanide wastes. The original pond was 
constructed in 1953 and used until 1956. Pond 207-A was placed in service in 1956. 
Ponds 207-B North, Center, and South were placed in service in 1960, and Pond 207-C 
was constructed in 1970 (DOE 1995). 

IHSS Group 000-1 - Solar Evaporation Ponds (SEP) 

In the. 1 9 8 0 ~ ~  SEP use was phased out and transfer of process wastewater into the ponds 
ceased in 1986. Cleanup activities began in 1985 to drain and treat the liquid waste and 
process the pond sludges (DOE 1995). All SEP were drained and the sludge was 

. 

iemoved in 1995. A I?Fk was issued on July 25,2003 by the CDPHE for the SEP 0 (DOE 2003a). 

/5 Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 
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NPWL in the SEP area consisted of an aboveground line, part of the NP,WL system and 
RCRA Unit 374.3 which was used to convey water from the Modular Storage Tanks 
(MSTs) via Building 9 10 to Building 374. Typically water transferred from Building 9 10 
to Building 374 did not contain RCRA-contaminated wastewater. However, in 1999, a 
temporary authorization was received to transfer decant water from the 750 Pad sludge 
removal project and cooling tower water from Building 779. The wastewater from the 
750 Pad project contained concentrations of metals in the parts per billion (ppb) range 
and concentrations of methyl ethyl ketone in the parts per million (ppm) range. The 
cooling water from Building 779 was contaminated with arsenic (1 1 milligrams per liter 
[mg/L]). Upon completion of the transfer of this waste to Building 374, the transfer line 
was to be flushed, rinsed, and sampled and analyzed to ensure no residual contamination 
remained. 

2.2.2 IHSS Group 000-2 (OPWL) 

Building 123 Process Waste Line Break, PAC 100-602 
On April 13, 1989, Valve Vault 17, located on Cottonwood Avenue between Buildings 
443 and 444, was found flooded with approximately 1,200 gallons of aqueous waste. 
Subsequent investigation showed the source of the waste was a break in the process waste 
line in Manhole 1, south of Building 123. Leakage from the break had migrated into 
bedding material surrounding the pipe and ultimately reached Valve Vault 17 through 
either pipe bedding materials (soil), or a polyvinyl chloride (PVC) electrical conduit. The 
release also migrated into a section of the abandoned OPWL network (PAC 000-121). 
Discharge of Building 123 process waste into the broken line was discontinued on April 
18, 1989, five days after the release to Valve Vault 17 was first detected. The potentially 
affected area includes the process waste line between Manhole 2 and Valve Vault 18 
(immediately south of Building 123), the process waste line between Valve Vaults 18 and 
17, soil around Valve Vaults 18 and 17, and the OPWL between Manholes 2 and 3. In 
July 1989, groundwater containing blue dye, used several months earlier to trace the 
release, was observed seeping into excavations around Valve Vault 18. According to one 
report, the release may also have reached the storm sewer system. Numerous detailed 
reports address these actions. 

0 

The release consisted of Building 123 process waste. Based on typical daily quantities of 
wastes discharged from Building 123, the following materials were likely released to the 
environment: 

0 25 gallons urine; 
0 

0 

0 1.5 pounds ammonium thiocyanate; 
0 

12.5 gallons €€NO3 (unknown concentration); 
20 gallons HCl (unknown concentration); 

1 .O pound ammonium iodide; and 
0 2.5 gallons ammonium hydroxide (unknown concentration). 

0 
Preliminary Review Draft f o r  Interagency DiscussiodNot Issued for  Public Comment 

6 



Draft Closeout Report for IHSS Group 000-4 
I 

The above materials would have been diluted in approximately 2,000 gallons of tap a water. 

Minor amounts of naturally occurring uranium were detected in soil and water samples 
collected after the release. Up to 140 picocuries per liter (pCi/L) alpha activity was 
recorded in samples of the waste from Valve Vault 17. One water sample from a 
manhole south of Building 123 also contained 8 percent ethylene glycol. 

After process waste discharge to the broken line was discontinued, soil sampling was 
conducted to determine the source and extent of the release. A temporary aboveground 
line was installed, and a replacement underground line was planned for completion by 
June 1, 1989. 

The release was documented in Resource Conservation and Recovery Act (RCRA) 
Contingency Plan Implementation Report (CPIR) No. 89-003 and in Rocky Flats Plant 
Internal Investigation Report (IIR) No. 89-55. Because the affected area was near 
existing MSSs scheduled for investigation and remediation activities, no cleanup was 
initiated at that time. The area was addressed later as part of the MSS 000-2 OPWL 
project (DOE 2005 - in Agency review). 

2.2.3 IHSS Group 100-4 - Under Building Contamination (UBC) 123 - Health 
Physics Laboratory 

0 Waste Leaks IHSS 100-148 
The eastern wing of Building 123 was encompassed by &SS 148. Building 123 was 
constructed as a laboratory and was one of the first buildings at WETS. When 
constructed, the building consisted of a north wing running east-west and an east wing 
running north-south. A west wing running north-south was added onto the western end 
of the north wing in the late 1960s (probably 1968) and an addition to the southern end of 
the east wing was added in approximately 1972. 

I .  

Persons interviewed for the CEARP Phase 1 document indicated that several small spills 
of nitrate-bearing wastes occurred around the outside of Building 123. These wastes may 
have contained radionuclides. Additionally, interviewees indicated that there were 
potential releases of nitrate-bearing wastes from the OPWL buried beneath Building 123. 
This pipeline was in use from the start of operations in Building 123 until the OPWL was 
replaced by the NPWL. The abandonment of the OPWL beneath Building 123 occurred 
no later than February 1975 when engineering drawings documented the abandonment of 
the OPWL system. 

Building 123 was serviced by a 4-inch-diameter process waste line buried beneath the 
north and east wings of the building. The main process waste line drained from west to 
east in the north wing, and from north to south the east wing. The pipe was sloped at 1 
percent. A number of connections were made to the main pipe, some of which consisted 
of headers servicing a number of process waste drains in the building. The pipe was 
probably constructed of a type of iron called “Duriron.” The OPWL piping from 
Building 123 led to an underground tank system behind Building 441 that collected a 
Preliminary Review Draji for Interagency Discussion/Not Issued for Public Comment 
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wastes generated by both Buildings 123 and 441. From this tank system, the process 
waste materials were pumped out for treatment in the process waste system. 0 
The OPWL drain was not double-contained, and varied in depth beneath the floor of 
Building 123 from approximately 0.5 to 3 ft beneath the bottom of the concrete floor of 
the building. The line came out from beneath the southern end of the east wing of the 
building, with an invert elevation of approximately 6032.5 ft. Interviewees have stated 
that this line, being constructed of a type of iron, probably leaked considerable amounts 
of waste without personnel aware of the leak. The types of waste consisted of laboratory 
wastes from analysis of urine, fecal, and other bioassay samples. Nitrates and low levels 
of radionuclides were associated with the wastes carried in the OPWL. The NPWL that 
replaced the OPWL consisted of either double-contained or overhead lines (DOE 2003d). 

Surface soil samples were collected and analyzed as part of the Operable Unit (OU) 13 
RCRA Facility InvestigatiodRemedial Investigation (RFz/RI). Thirty-four analytes were 
detected in the surface soil samples, including 26 inorganic compounds and 8 
radionuclides. Eleven analytes exceeded background concentrations at a minimum of 
one sampling location throughout MSS 148. Constituents that exceeded background 
concentrations were chromium, cobalt, copper, lead, nickel, strontium, zinc, americium- 
241, plutonium-239/240, uranium-233/234, and uranium-238. These data are available in 
the IA Data Summary Report (DOE 2000). 

. 

A soil gas survey was conducted on a 25-ft grid and samples were analyzed in the field 
using gas chromatography/mass spectrometry (GCMS). Sixty-four soil gas locations 
were sampled and 13 samples contained volatile organic compound (VOC ) levels in 
excess of the 1 micrograms per liter (pg/L) method detection limit (MDL). Benzene, 
toluene, ethylbenzene, xylene, and fuel constituents were detected in samples collected 
from the perimeter of Building 123 and within the east and west wings of the building. 
Trichlorofluoromethane was detected in nine samples distributed throughout the IHSS 
148 area at levels up to 2.6 pg/L. Tetrachloroethene was detected at 1.5 pg/L in a sample 
collected east of Building 123. 

0 

Building 123 Scrubber Solution Spill, PAC 100-611 
An inoperative pump in the Building 123 process waste transfer system caused the 
Building 123 scrubber system to overflow, spilling scrubbing solution into a bermed area 
outside of the building and into three pits beneath the floor of the building. Also, 
approximately 5 gallons of liquid were present in and around a nearby storm water 
drainage ditch which served the Building 123 parking lot. It was speculated that this 
liquid leaked from the berm wall interface with the underlying asphalt. However, it was 
later concluded that this liquid was not associated with the incident (that is, it was in the 
ditch prior to the incident). All of the spilled solution was contained within secondary 
containment structures, and none of the solution was believed to have impacted the 
environment. 

% 

I 

Under normal operating conditions, the scrubbing solution drained into the process waste 
system when the scrubbing process was completed. The source of the problem was waste 0 

I 

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 
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pump switches that were in the wrong position, as well as the influent valve that was 
blocked by glass filtering wool from Building 123. 

The scrubbing solution consisted primarily of water, which was used to scrub HNO3, 
hydrofluoric acid, and HC1 used in Building 123. Approximately 50 gallons were 
released to the bermed area, and several hundred gallons were contained in the three pits 
beneath the Building 123 floor. Analyses showed the solution in the bermed area had a 
pH of 1.6, while the solution in the three pits had a pH of 6.0. 

The 5 gallons of liquid in the parking lot drainage ditch did not react when sodium 
bicarbonate was applied, indicating it was not acidic and, therefore, was not the scrubbing 
solution. 

Normal scrubbing solution drainage was restored when the glass wool material was * 

cleared and the inoperative process waste pump was restarted. A submersible pump was 
used to transfer the scrubbing solution from the bermed area to process waste drains in 
Building 123. Measures were proposed to prevent subsequent buildup of glass wool in 
the process waste system. A RCRA CPIR (89-019) was written. 

2.2.4 IHSS GROUP 500-1 
L 

Valve Vaults 11,12, and 13 IHSS 300-186 
Valve Vaults 1 1, 12, and 13 were located inline along the process waste line south of 
Building 374 and west of Building 552. Several incidents occurred in one or more of the 
valve vaults resulting in the release of process waste to the environment. Process waste 
lines connected the valve vaults and containment lines surrounded the pipes. In addition 
to the double-contained lines, the process waste lines were equipped with leak-detection 
sensors. 

The first incident related to these valve vaults for which documentation was found was on 
June 12,1985. Contractors excavating a drainage ditch-along the southern side of the PA 
in the northeastern corner of the Building 371 parking lot broke the outer containment of 
four lines and the inner line of the low-level transfer line near Valve Vault 13. Soon after 
it was broken, pumping began from the process waste tanks in Building 460 to Building 
374, allowing liquid to be released from the inner pipe. Details of the spill in 1985 
indicated a pH of 5 and 6 on litmus paper with a laboratory analysis of 7.2. The process 
waste consisted of Oakite and distilled water. It was estimated at the time that 1,700 
gallons of liquid were pumped, but only approximately 4.4 gallons were spilled onto the 
ground. The pipe was repaired after the 1985 incident. Investigation at that time 
revealed no radioactive contamination. 

In June 1986, corrosion of a 1-inch-diameter hole in a black iron flange, which was 
connected to a stainless-steel piping system, caused a release of process waste into Valve 
Vault 13, The sump pump recirculated the liquid in the vault. The sensor alarm sounded 
but was not responded to until the next day. In June 1986, the black iron flange was 
replaced with a stainless-steel flange with no release of contamination. These repairs 0 
Preliminary Review Drafi for  Interagency Discussion/Not Issued for Public Comment 
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were thought to have contributed to the leak found in 1987, because the repairs were not 
compatible with the original design. 

The June 1986 incident involved an acidic liquid waste that corroded the iron flange. In 
October 1986, the soil surrounding the pipe was saturated with a yellow liquid. 
Monitoring of the area disclosed alpha, beta, and uranium-238 contamination of up to 1.7 
x lo5, 5 x lo4, and 9 x lo2 pCi/L, respectively. Analytical results from water samples 
indicated the presence of uranium, americium, plutonium, total alpha activity, and total 
beta activity. 

The process line between Valve Vault 12 and Valve Vault 13 was reported leaking on 
October 24, 1986. The process waste lines were designed to provide a constant slope 
between adjacent valve vaults to allow any liquid in the containment pipe to flow into a 
vault and trigger an alarm. No alarm sounded when the release occurred. It was 
determined at the time the leak occurred that the lines had been previously repaired and 
reworked in 198 1 or 1982 and that they were replaced in a manner that did not allow 
drainage. Instead, a trap was created, allowing saturation of the bedding material and soil 
around the pipe. 

After the leak had been detected in October 1986, an area 30 f t  by 100 ft was excavated 
to locate the leak in the process waste lines. The repairs were completed on November 
13, 1986. A series of small cofferdams was built to contain surface water and 
groundwater, and the collected fluids were eventually removed by a tank truck and placed 
in SEP 207-A. Approximately 24 waste boxes of uranium-contaminated sand and gravel 
were shipped off site for low-level radioactive disposal. Cleanup was completed on 
December 8, 1986, by reducing the radiation levels to slightly above background. The 
area was backfilled. 

0 

On June 1, 1987, a radioactive leak was discovered near Valve Vault 13 when 
contamination was found in the culvert drain collection basin. The leak was found to be 
in the high-level transfer line between Building 374 and Valve Vault 13. A radioactive 
acidic solution was released in the June 1987 incident. Analytical results from samples 
collected in the culvert drain collection basin showed 42,000 pCi/L gross alpha activity 
and 13,000 pCi/L gross beta activity. 

In response to the culvert contamination in 1987, dikes were installed in the drain path to 
prohibit hrther draining. Liquids were drained from the transfer pipe and pumped to a 
mobile tanker. The culvert was taken out and soil was removed until both alpha and beta 
counts were below 250 counts per minute (cpm). A work order was submitted to install a 
leak-detection device; however, it is not known whether this was complete. The high- 
and low-level transfer lines were replaced with fibercast piping and repaired to the 
original design specifications. 

On September 13, 1988, Valve Vault 12 was flooded with 1,700 gallons of high nitrate 
solution during transfer between Building 774 and Building 374. A connection at a tygon 
tube became separated which allowed the leak to occur. 0 
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0 

0 

I 

In October 1989, a significant amount of liquid was found in Valve Vault 11, Valve 
Vault 12, and Valve Vault 13. The alarms had sounded in the Building 231 Pump House, 
Pump Station #1 , and Valve Vault 19, but upon inspection no problems were found at 
these locations. The inspection continued and resulted in the discovery of liquid in 
Vaults 11, 12, and 13. 

The liquid that leaked in 1989 was approximately 10,000 gallons of SEP water with a pH 
of 7.5 to 8.0. Analytical results of radioactivity levels indicated 3,122 to 7,134 pCi/L 
gross alpha activity. 

A document written in May 1989 indicated that backfilling of an excavation at this valve 
vault would have to be delayed for over a year because of legalities in dealing with the 
contaminated waste. This excavation may be due to the flooding incident in 1988. 

The supervisor of Building 374 ordered pumping stopped from Building 778 and 
Building 774 in response to the 1989 incident. The RCWComprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) office was 
notified. The appropriate lockoutltagouts were provided on the valves in Valve Vault 12 
and in the Building 23 1 Pump House. The liquid was removed and repairs to the line 
were completed by October 22, 1989. The line flow-tested successfully. A RCRA CPIk 
(89-015) was prepared and submitted on this incident. 

2.2.5 ' IHSS GROUP 800-3 

Valve Vault 2, PAC 800-1200 
During a routine inspection of Valve Vault 2 on April 25, 1989, liquid was discovered in 
the leak detection collection bottle. The bottle was also leaking; therefore, the alarm was 
not sounded. The leak was coming from the south process transfer line that consisted of 
a 3-inch PVC Schedule 80 pipe inside a 6-inch polyethylene chase pipe (containment 
pipe). A pH check of the liquid indicated that the inner pipe, which originated from 
waste tanks in Building 883, was leaking. Three discharges had occurred through this 
line since the vault was last inspected (March 14, 1989), at which time no leaks were 
apparent. 

Building 883 generated a process waste that was HNO3 and/or rinsate water contaminated 
with depleted uranium. A pH check of the liquid showed a pH of 1 to 2. The waste was 
partially neutralized with roughly equal amounts of a KOH solution before it was 
discharged to Building 374 via Valve Vault 2. Total alpha activity measured 39,000,000 
pCi/L. 

Upon detection of the leak, discharge valves from the waste tanks in Building 883 were 
closed and locked out. Plumbing changes took place within 2 days after the leak was 
detected to ensure that no more transfers were made through the line. Hydrostatic testing 
of the inner line began on May 8, 1989, and continued through the month. Removal of 
the inner line began on May 29 and continued through June 2 ,  Salt encrustations were 
found at the elbow where the process waste line exits the nitrad pickling operation room. 

zf Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 
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Category Planned Total 
Number of Sampling Locations N/A - An IHSS Group 000-4 

IASAP Addendum does not 
exist; therefore, a planned total 
is not available. Samples were 
collected in accordance with 
the ER RSOP (DOE 2003j). 

From June 5 to 9, 1989, the secondary chase pipe was hydrostatically tested. When it 
was found leaking, the line was inspected by electronic visual imaging on June1 5 ,  1989, 
to locate the leak. Soil sampling had not begun as of July 3 1, 1989. 

Actual Total 
82 (from IHSS Group 000-4) 

69 (additional locations collected under 
other IHSS Groups) 

151 Combined Total 

Because the release amounts exceeded the reportable quantity, the event was reported to 
the National Response Center on June 15, 1989. A RCRA CPIR (Implementation Report 
No. 89-007) was submitted. 

Number of Samples 

2.3 Accelerated Action Data 

Soil characterization sampling targeting NPWL and locations near NPWL was conducted 
from January 2002 to July 2005. A total of 151 accelerated action soil characterization 
and confirmation sampling locations were sampled in IHSS Group 000-4. Soil 
characterization sampling locations conducted as part of the IHSS Group 000-4 project 
were selected to target valve vaults as they were removed, breaks in the pipeline 
containment, stained soil, and pipe joints, and sections of NPWL that could not be clean- 
closed (DOE 2004J. NPWL that were clean-closed under the WETS RCRA Part B 
Permit did not require soil characterization sampling.Only two soil sampling locations 
contained contaminants at activities or concentrations greater than RFCA soil W W  
ALs. 

N/A 

Accelerated action sampling and analyses of soil samples related to NbWL are 
summarized in Table 2. Accelerated action sampling specifications and deviations, 
including potential contaminants of concern (PCOCs) and media sampled from IHSS 
Group 000-4 and other IHSS Groups, are presented in Table 3. 

0 

0 

~~~ 

Number of Metals Analyses (SW-846 6010/6010B or 6200) N/A 142 
Number of Radionuclide Analyses (alpha or gamma) NIA 246 

Number of SVOC Analyses (SW-846 8270B) N/A 24 

Number of VOC Analyses (SW-846 8260) N/A 101 

Number of Nitrate-N Analyses (SW9056 or E300.0) N/A 20 
Number of TRPH Analyses (SW8440) N/A 41 

99 (from IHSS Group 000-4) 

1 SO (additional samples coilected under 
other IHSS Groups) 

249 Combined Total 
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Planned 
Easting 

IHSS Grou 
1 Actual 

CommentdDeviations Actual Actual Depth Actual 
Northing Easting Media Interval Analytes 

(ft) 

Planned 
Northing Area I z!?:p I Location I 

100/400 

100/400 

100/400 

100/400 

000-4 BT38-007 749007.662 

000-4 BT39-011 74928 1.25 

000-4 BT39-012 749280.814 

000-4 BU37-000 748921.087 

20815 19.837 

208 1471.452 

2081471.67 

2081715:799 

2081539.886 

100/400 1 .  100-4 1 BU38-008 1 748998.803 

100/400 000-2 BU38-017 748975,277 

Biased characterization sample on NPWL 749147.5 16 2081 576.589 Subsurface soil Radionuclides between B122 and w-l 8. 
Subsurface 2.0-2.5 Radionuclides Biased characterization sample on NPWL 

outside south wall of B122. 749156.534 2081 5 19.041 soil 

Subsurface Biased characterizafion sample on NPWL 
Radionuclides outside south wall of B 122. 749156.042 208151 9.912 soil 

748920.237 2081722.336 Subsurface soil NitrateMitrite approximately 100' spacing intervals on 
Radionuclides NPWL to be removed 

(UBC 123 Radiological Health Physics 
749039.101 2081729.023 Subsurface 8.0 Radionuclides Laboratory IHSS 100-148 Waste Leaks) 

2.5-3.0 

VOCs 

2'0-2'5 

Metals Biased characterization location along 
6.0-6.5 

Table 3 
1 000-4 Accelerated Action Sampling Specifications and Deviations 

100/400 

100/400 

100/400 

100-4 BU38-003 749034.393 

100-4 BU38-004 749025.713 

100-4 BU38-005 749017.9 

2081541.622 

2081541.622 

2081541.622 

(UBC 123 Radiological Health Physics 
Laboratorv IHSS 100- 148 Waste Leaks) 2081540.7541 749038.606 1 2081656.205/ Subsurface soil I 7.0 I Radionuclides1 

Subsurface . 5.0 (UBC 123 Radiological Health Physics 

(UBC 123 Radiological Health Physics 

Southwestern Sump 
(UBC 123 Radiological Health Physics 

Radionuclides Laboratory IHSS 100-148 Waste Leaks) 

Radionuclides Laboratory IHSS 100-148 Waste Leaks) 

749068.933 2081652.691 soil 

749089.941 2081652.691 Subsurface soil 

Subsurface 

5.0 

5.0 Radionuclides Laboratory IHSS 100-148 Waste Leaks) 749103.451 2081652.691 -.., 

2081542.49 

Western Sump 
(UBC 123 Radiological Health Physics 

3011 

5.0 Radionuclides Laboratory IHSS 100-148 Waste Leaks) Subsurface 749145.413 2081652.691 

2081543.359 
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K. 

Planned 
Northing 

749135.108 

749065.755 

748994.234 

I I 

Planned 
Easting 

2081 558.12: 

208 1558.12 

2081559.75s 

100/400 

100/400 

100/400 I 400-7 I BW38-009 

000-4 BU38-020 

000-4 BU3 8-02 1 

Nitratemitrite 
Radionuclides 

Metals 
Nitratemitrite 
Radionuclides 

748988.274 2081 730.42 

approximately 100' spacing intervalsin 
NPWL to be removed 
Biased characterization location along 
approximately 100' spacing intervals on 
NPWL to be removed 

748989.529 2081724.88 

748903.207 2081771.60 

749005.742 2081791.01 

749005.863 2081 791.28 

748998.364 208 179 1.42 

Radionuclides 
vocs 

74903 1.458 2082 1 18.67 1 .  Confirmation location, biased location 
added to target NPWL. 

7- I I 

Actual Actual Depth 

Subsurface 5.0-5.5 749065.678 1 2081587.89 I soil I 

748997.442 12081643.727/ Subsurface soil 1 8.0-8.5 

748999.138 12081585.4881 subi::face 1 8.0-8.5 

748903.948 1 20817859431 Subsurface soil 1 5.0-5.5 

748995.92 12081725.5531  sub^^^^ I . 6.0-7.0 

Subsurface 7.5-8.0 

Subsurface 3.0-3.3 749194.732 12082215.9621 soil 1 
I I I 

Actual 
Analytes CommentslDeviations 

Biased characterization location along 
approximately 100' spacing intervals on 

Radionuclides1 F&WL to be iemoved 
- 

Metals I Biased characterization location along 

Biased characterization sample on NPWL 
between B122 and W-18. 

Metals Biased characterization location along 

Radionuclides 

Biased characterization sample at W -  18. Radionuclides 

Radionuclides Biased characterization sample at W-18. 
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lrl 

Easting Media 
. 

!082184.921 Subsurface 
soil 

1082239.069 Soil 
Subsurface 

Soil 

Actual 
Depth 

Interval 
(ft) 

Actual 
Analytes' 

MSS 
Group 

Planned 
Northing 

749071.034 

Planned 
Easting 

20821 85.88t 

Actual 
Northing 

749120.898 

Location Commen ts/Deviations Area 

100/400 

1 OOl400 

1 001400 

100/400 

I Biased location to target IHSS 129 . 
relocated 50 fi N and 6 ft W to avoid steam 
lines and fence. Collected sample from one 
interval shallower than planned due to 
equipment refusal; had only partial 
recovery. 

Biased location added to target IHSS 129 to 
delineate TPH contamination. 

16.5-1 7.5 iadionuclide 
TPH VOCs 

BX38-019 400-7 

400-7 

400-7 

400-7 

I Surface 0.0-0.5 
0.5-2.5 
2.5-4.5 
4.5-6.5 
0.0-0.5 
0.5-2.5 
2.5-4.5 
4.5-6.5 
6.5-8.5 
8.5-10.5 
10.5-12.5 
14.5-1 6.5 
16.5-18.5 
0.0-0.5 
0.5-2.5 
2.5-4.5 
4.5-6.5 
6.5-8.5 
8.5-10.5 
10.5-12.5 
12.5- 14.5 

tadionuclide 
14.5-6.5 only: 

TPH 
!082209.629/ subsurficc Soil BX38-040 7491 16.875 2082209.646 7491 16.885 

Soil 

Surface Biased location added to target IHSS 129 to 
delineate TPH contamination. Partial 
Recovery at intervals 10.5-12.5 and 14.5- 
16.5.. 

Soil !082227.4241 Subsurface 
BX38-043 NIA NIA 749 1 15.424 TPH 

Soil 

Surface 
Biased location added to target IHSS 129 to 
delineate TPH contamination. 

BX38-045 NIA N/A 7491 16.424 TPH 
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Actual 
Analytes ' CommentslDeviations 

pH Biased location added to target IHSS 129 to 
delineate TPH contamination. 

Metals 
Radionuclides 

TRPH 
vocs 

Biased characterization sample at end of 
removed NPWL east of W- 16. 

VOCS (0.5- 
2.5 only) 

Radionuclides 
svocs 

v o c s  (except 
0.0-0.5) 

No significant change in location. 

Biased location to target Valve Vault 20 
relocated 1 ft N and 6 ft E to get adjacent to 
target. No change in depth intervals or 
malytes. 

0 . 
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T F  

Actual 
Depth 

Interval 
(ft) 

0.0-0.5 
0.5-2.5 
2.5-4.5 
4.5-6.5 
6.5-8.5 
8.5-10.5 
10.5- 12.5 
12.5-14.5 
14.5-16.5 
16.5-1 8.5 
18.5-20.5 
20.5-22.5 

12.0:12.5 

Planned 
Northing 

Planned 
Eating 

Actual 
Northing 

Actual, 
Easting 

mss 
Group 

400-7 

Location Media 

Surface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Area 

1001400 NIA 749122.1 57 2082306.395 BX38-046 NIA 

In-process sampling location for southern pH 1 side of tank excavation. 100/400 BX38-055 NIA 749 12 1.465 2082167.028 NIA 

7491 30.498 

7489 12.56 

749130.985 

400-7 

000-4 
Subsurface 

Soil- 2082262.70t 8.0-8.5 1 OOl400 BX3 8-05 7 2082269.164 

2082372.01 

20824 10.71 2 

2082413.46 

749131.037 

7489 12.542 

Metals I Surface 
Soil 

Subsurfact 
Soil 

Surface 
Soil 

Subsurfact 
Soil 

Subsurfacc 
Soil 

0.0-0.5 
0.5-2.5 1 001400 400-6 BY37-019 2082372.03 I 

0.0-0.5 
0.5-2.5 
4.5-6.5 

2.5-4.5 

2082416.42' 1 001400 400-7 BY38-011 749 13 1.623 

74901 1.850: Biased characterization sample proposed in 
000-2 IASAP Addendum. BY38-013 74901 1.89s 208241 3.42( 1 001400 

1 001400 

000-2 

000-2 749024.732 
Metals Biased characterization sample. Proposed 

Radionuclides sampling at approximately 100 ft intervals 

Confirmation sampling location in the East 
Plume. center of western trench. 

BY38-016 Subsurfacc 
Soil 

Subsurfacc 
Soil 

2082498.01 1 749034.65 208241 7.63 4.0-4.5 

18.0-1 8.2 BY38-042 N/A NIA 749 120.192 2082207.931 100/400 400-7 
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Planned 
Northing Area 1 I Location Planned Actual Actual 

Easting Northing Easting 

100/400 400-7 BY38-046 N/A 

100/500 I 000-4 I BZ42-016 

N/A 7491 16.218 2082214.558 

300/500 1 500-1 1 BZ43-002 

TPH 16.0-16.2 Confirmation sampling location in the East 
Plume, Valve Vault 16. 

100/400 

I00/400 

100/400 

100/500 

100/500 

400-7 BY39-011 

400-7 BY39-012 

400-7 BY39-013 

000-4 BX44-001 

500-1 BY43-000 

N/A 

75031 1.094 

749997.97 

N/A 749117.172 2082344.54f 

2082316.857 749990.71 1 2082622.966 

20825 12.209 749998.061 20825 12.21 6 

Media 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

300/500 

Subsurface 
Soil 

Subsurface 
Soil 

Surface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

500-1 BY44-001 

Subsurface 
Soil 

750196.913 

:z I Actual I 
Interval Analytes 

2082536.659 750196.943 2082539.825 

CommentslDeviations 

O’O-OS 
2S-4S 
4.5-6.5 

Metals 
Radionuclides Statistical location; moved 3 ft east to be 
VOCs (except within 1 ft of NPWL. 

0.045) 

Confirmation sampling location in the East 
Plume, northern side of western trench. 
Confirmation sampling location in the East 

Confirmation sampling location in the East 
Plume. northern side of eastem trench. 

8.0-8.2 

8.0-8.2 

5.0-5.2 

3.0-3.3 

3.0-3.3 

Metals 

2.5-4.5 

Radionuclides Biased characterization sample at W-13. 

Radionuclides Biased characterization sample at W-13. 

14.5- 16.5 

3.0-3.3 Radionuclides Biased characterization sample at W-13. 

Biased location targeted at NPWL and 
valve vault; moved 4 f t  SW to be within 1 f 
of NPWL and valve vault. 

749990.927 

Biased location targeted at NPWL and 
valve vault; moved 6 ft northeast to be I Radionuclides I within 1 f t  of NPWL and valve vault. 

14.5-16.5 

2082541.999 749984.5 12 2082542.17; Radionuclides 14.5-16.5 
Biased location targeted at NPWL and 
valve vault; moved 6 f t  south to be within 1 

of NpwL. 

Preliminary Review Draft for Interagency DiscussionNot Issued for Public Comment 
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Planned 
Easting 

Actual 
Northing 

Actual 
Easting 

Actual 
Depth Actual 

Media Interval Analytes 
(ft) 

300/500 

300/500 

300/500 

300/500 

300/500 

300/500 

000-4 

000-4 

500-1 

500-1 

500-1 

500-1 

2082661.149 749998.61 1 2082658.815 

2082674.206 

2082612.92 

2082577.613 

Subsurface Metals 
12.5-14.5 Nitratemitrite Biased characterization sample at VV-12. 

Radionuclides 
Subsurface Metals Biased characterization sample at W-12. 12S-14S Radionuclides 

Biased location targeted at NPWL and 

. soil 

soil 

Subsurface 6S-8S Metals valve vault; moved 8 ft east to be within 1 fi 
soil 8.5-10.5 Radionuclides of NPWL; 10.5-1 1 .O interval shortened 10.5-11.0 

"'::?face , 8.5-10.5 ,, , 

because of expanding clay. 

6S-8S Metals Biased location targeted at NPWL; moved 
Radionuclides 4.6 ft north to be within 1 ft of NPW. 

2082674.5 18 

2082604.916 

2082577.39 

2082542.758 

2082541.538 

749980.463 

749991.706 

749996.299 

750016.615 

750052.834 2082543.591 

2082543.206 

Metals Statistical location moved 2 ft east to be 

Subsurface 2.5-4.5 Metals Statistical location moved 3 ft east to be 

2S-4S 
4.5-6.5 Radionuclides within 1 ft of NPW. 

soil 4.5-6.5 Radionuclides within 1 ft of NPWL. 

2082539.099 

2082537.879 

2082547.714 

2082546.55 1 

2082727.203 

208261 1.542 

750124.546 

750160.767 

749993.69 

750091.64 

749965.925 

749993.612 

2082537.064 
Statistical location moved 2.1 ft  west to be 
within 1 ft ofNPWL; partial recovery from 
both intervals. 

Subsurface 3.0-4.5 
5.5-6.5 Radionuclides soil 

2082541.063 

Surface Metals O'O-OS Soil Radionuclides Statistical location moved 3 f t  east to be 
Subsurface 2S-4S VOCs (except within 1 ft of NPWL. 

Soil 4s-6s 0.0-0.5) 

Biased characterization sample at W-13. Subsurface 

Surface 
Soil 

Snil 

2082545.3 18 
Metals (only 0.0-0.3 

7.0-7.3 Radionuclides 

Biased characterization sample on NPWL 
7'0-7'3) between B374 and W-13. 

2082958.28 

2082623.816 

Biased characterization sample on NPWL 0.0-0.5 Radionuclides between vv-I and w-12. 
Subsurface 7.5-8.0 Radionuclides Confirmation to BX44-00 1 hotspot 

soil VOCs excavation. 

1*11 Area Group Planned 
Northing 

749992.5 

Location Cornrnents/Deviations 

BZ43-003 
> .  

749988.96 1 BZ43-004 

BZ43-005 

BZ43-006 

749991.714 

74999 1.7 14 

208255 ,858/ Sub;:ace I 2.5-4.5 I Metals Statistical location moved 9.1 A east to be 
4.5-6.5 Radionuclides within 1 ft of NPWL. 

BZ43-007 

BZ43-008 

750017.016 

750052.995 

BZ43-009 2082540.318 I 750089.068 750088.975 

750124.954 BZ43-0 I O  

BZ43-011 750160.933 

BZ43-028 749998.075 

BZ43-029 750091.096 

7501 17.909 BZ43-030 

BZ43-03 1 749977.483 

Preliminaly Reviey Draft for Interagency DiscussionNot Issued for Public Comment 
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D r a o s e o u t  Reportfor IHSS Group 000-4 0 0 

2082616.242 

2082616.499 

Subsurface 7.5-8.0 

Subsurface. 

749991.319 2082627.596 soil 

749988.668 2082624.879 7.5-8.0 

VOCs 
Radionuclides 

VOCs 
Radionuclides 

VOCs 
Metals 

Radionuclides 
v o c s  

300/500. 1 000-4 1 BZ44-005 

excavation. 
Confirmation to BX44-00 1 hotspot 
excavation. 
Confirmation to BX44-00 1 hotspot 
excavation. 

Biased characterization sample at W-12. 

300/500 000-4 BZ44-006 + 

300/500 

300/500 

300/500 

300/500 

300/500 1 000-4 1 CA43-004 

000-4 BZ43-034 

000-4 BZ43-035 

000-4 BZ43-036 

000-4 BZ43-037 

Planned 
Northing 

2082613.935 

749973.638 

8.0-8.3 Subsurface 749991.322 2082625.491 soil 

749977.569 

v U L b  

Radionuclides 

Radionuclides 

Metals 
Radionuclides 

Metals 

749973.381 

749975.5 1 E 

749975.421 

749975.685 

Biased Characterization sample added south 
ofNPWL between W - 1 2  and W-13. 
Biased characterization sample added south 
of NPWL between W- 12 and W- 13. 
Biased characterization sample added south 
ofNPWL between W-12  and W-13. 
Biased characterization sample on NPWL 
between B374 and W-13. 
Biased characterization sample on NPWL 

749977.345 

749974.965 

300/500 

300l500 

300/500 

300/500 

749974.79 

750180.622 

000-4 BZ43-038 

000-4 BZ43-039 

000-4 BZ43-040 

000-4 BZ44-004 

750268.998 

2082613.887 

208261 1.333 

750346.90: 

749935.063 2082618.401 Surface soil 0.0-0.5 

749947.136 2082619.394 soil 0.0-0.5 Surface 

750448.241 

749983.845 

2082616,501 

2082546.55 1 

Actual 
Actual Depth 

749957.983 2082621.421 Surface soil 0.0-0.5 

Subsurface 8.0-9.0 7501 80.625 2082546.579 soil 

208261 1.4571 749989.828 12082620.1971 I 7.5-8.0 

2082545.389 8.0-9.0 Subsurface 750268.998 2082545.389 soil 

. IVIGL(LIS 

Radionuclides Data Summary, deviation calc shows 50 ft 
N-S difference??) 

2082925.197 
Subsurface 0.5-2.5 2.54,5 

4.5-6.5 
749986.475 2082922.564 soil 

2082545.389 I 750346.903 I 2082545.3891 " " ' r , S ~ ~  I 9.0-10.0 

2082550.26 I 750395.702 I 2082554.764 I I 6.5-8.0 

Actual 
Analytes Comments/Deviations 

Radionuclidesl Confirmation to BX44-001 hotspot 
vocs I excavation. 

Radionuclides1 Confirmation to BX44-00 1 hotspot 

Biased characterization sample on NPWL 
between VV-12 and W-13. 

Radionuclidesl between B374 and W-13. 
Metals I Biased characterization sample on NPWL 

Radionuclides1 between B374 and W-13. 
~"-~-,- I No significant change. (Text to right from 

Biased characterization sample on NPWL 
between VV-I 1 and W-12. v o c s  I 
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D a l o s e o u t  Reportfor IHSS Group 000-4 0 0 

Actual 
Analytes Comments/Deviations IHSS Planned Planned 

Area Group Northing Easting 

300/500 1 000-4 1 CD43-019 I749989.567/ 2083348.32 I 749986.48 

Actual 
Northing 

300/500 500-3 CD43-024 750032.21 1 2083533.216 750059.305: 

300/500 

300/500 

300/500 

300/500 

I 

300/500 

300/500 

> 

Actual 
Easting 

500-1 CC43-004 749989.604 2083289.024 749993.004 

500-1 CC43-007 750002.522 2083255.422 750000.085 

500-1 CC43-008 749979.881 2083227.433 749996.579 

500-1 CC43-012 749992.798 2083193.83 1 750000.989 

500-1 CC43-017 750005.716 2083160.228 750005.732 

000-4 CC43-037 749990.65 1 208321 3.405 749993.099 

2083295.733 

2083257.191 

Metals 
PCBs 

Xadionuclides 
v o c s  
Metals 
PCBs 

Radionuclides 
vocs 

208321 7.175 

Statistical location; moved 3.0 ft southeast 
to avoid underground line. 

Statistical location; moved 19.6 ft  northwes 
to avoid underground utilities. 

2083 194.522 

Subsurface 
Soil 

2083 160.322 

4.5-6.5 

208321 3.455 

2083345.36E 

Subsurface 
Soil 

2083450.055 

4.5-6.5 

2083549.844 

Metals 
PCBs 

Radionuclides 
vocs 

2083539.53 1 

Statistical location; moved 8.2 f t  north to 
avoid underground (electrical?) line. 

I Actual 

Surface 0.0-0.5 

Subsurface 2.5-4.5 
Soil 0.5-2.5 

Soil 

I 

Subsurface 
Soil 4.5-6.5 

Surface 
Soil 0.0-0.5 

Subsurface 
Soil 6.0--'3 

Subsurface 
Soil 6.0-6.3 

Metals 
Radionuclides Statistical location; moved 7.5 ft  northeast 
VOCs -!-- (except to avoid manhole. 

Metals 
Statistical location; no significant change in 

Radionuclides excavation. Sampled from excavator 
bucket. 
Center of Building 528 excavation. Radionuclidesl Sampled from excavator bucket. 
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Area IHSS 
Group 

Planned 
Northing 

Planned 
Easting 

750305.679 

749485.669 

749381.639 

749687.77 

2084842.195 

2083688.044 

2083689.128 

2083686.961 

Metals Biased characterization location along 
approximately 100' spacing intervals on 
NPWL to be removed 

D r a o s e o u I  Reportfor IHSS Group 000-4 0 

Actual 
Depth 

Interval 
(ft) 

20.0-22.0 

6.5-7.1 
8.5-10.1 
10.5-11.5 
12.5-14.0 
14.7-15.8 
16.5-1 8.5 
18.5-20.5 
20.5-22.4 

10.0- 10.3 

8.0-8.3 

Actual 
Northing 

Actual 
Easting CommentsAleviations Actual 

Analytes Location .Media 

CD43-029 750060.129 2083480.533 Subsurface 
Soil 

Subsurface 
Soil 

Relocated (8.8 NW) to target OPWL and 
Building 528 basement. 

Metals 
Radionuclides 

v o c s  
CE43-000 750054.497 2083555.328 

30.01500. 1 000-4 

300/500 000-4 

Subsurface 
. Soil 

Subsurface 
Soil 

749980.507 

749982.981 

2083532.481 

208361 3.91 7 

CE43-016 

CE43-0 17 

300/500 I 000-4 CK44-024 7500 12.106 2082774.164 Subsurface 
Soil 

Subsurface 
Soil 

Biased location added under NPWL 
Tankr 71 1 A and 1 7  1 R 

7.5-8.0 
9.0-1 0.5 

10.0-10.5 2083693.185 
. , . , I Biased characterization location along 

700 1 000-4 CE40-002 749485.694 

I Subsurface 
Soil 

Biased characterization location along 
10.0-10.5 000-4 

000-4 

000-4 

100 000-4 

CE40-003 

CE4 1-000 

749386.308 

749687.785 

2083693.923 

2083686.902 Surface 
Soil 0.0-0.3 

Subsurface 
Soil 

Subsurface 
Soil 

749591.81 1 CE41-001 

CE4 1-002 

2083688.335 

2083698.246 

15.0-15.5 

4.5-5.0 749685.18 Biased characterization sample north of Radionuclides1 w-7. 
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10.0-10.5 
Biased characterization location along 
approximately 100' spacing intervals on 
NPWL to be removed 

Metals 

Metals 
Radionuclides 8.5-8.8 

Biased characterization location along 
approximately 100' spacing intervals on 
NPWL to be removed 
Biased; targeted on down gradient side of 

12.5-14.5 
14.5-16.5 
16.5-18.5 
18.5-20.5 
20.5-22.0 

12.5-14.5 
14.5-16.5 
16.5-1 8.5 
18.5-20.5 
20.5-22.5 

building opposite tank; boih alpha and ' 

gamma spectrometry samples collected in 
all intervals; radionuclide samples in lower 
three intervals not in S A P  Addendum; 
moved 3.1 ft east to avoid building footer; 
20. 
Biased; targeted on down gradient side of 
building opposite pumps; both alpha and 
gamma spectrometry samples collected; 

intervals not in SAP Addendum; moved 2.7 
ft east to avoid building footer; no change 
in inter. 

"OCs 

Radionuclides radionuclide samples in lower three 'OCs 

Report for IHSS Group 000-4 

Area Planned 
Easting 

Actual 

CommentslDeviations Planned 
Northing 

Actual 
Easting 

Depth. I Actual I Actual 
Northing 

IHSS 
Group Location Media Interval. 1 Analytes 1 

(ft) 

Biased sample. Location moved 
4 ft northwest to target Subsurface 

Soil 

Subsurface 
Soil 

100 7499 16.847 

749886.62 

2083689.502 

2083686.961 

74991 6.871 

749886.632 

2083700.012 

2083686.922 

700-2 

000-4 

CE42-001 

CE42-007 700 

Surface 
Soil 

Subsurface 
Soil 

100 2083687.503 749787.975 2083687.49 000-4 

000-4 

000-4 

700- 10 

700- 10 

000-4 

CE42-008 

CE43-018 

749788.008 

750117.438 100 2083686.961 7501 17.343 2083686.975 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

700 

700 

700 

700 

CE43-019 

CE44-027 

CE44-028 

CE44-033, 

749986.858 

750315.44 

750306.196 

75 0246.3 92 

2083685.815 

2083613.736 

2083613.823 

2083686.41s 

749993.668 

750315.278 

750305.834 

2083687.28; 

208361 6.84 

2083616.561 

750237.774 2083682.97L Metals I Biased charactenzation sample at W - 9 .  8'0-8S I Radionuclides 
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Metals 

svocs 
'OCs (except 

0.0-0.5) 

Radionuclides 

Statistical characterization location; no 
significant change in location; 1 .O ft of 
asphalt fill. No change in depth intervals 

Biased characterization sample north of 
Building 771 added to NPWL project. 
Biased characterization sample north of 
Building 771 added to NPWL. Droiect. 

and analytes, 

Radionuclides Biased characterization on NPWL near 
SEP. 

Metals 
Radionuclides 

act-. 

Statistical location; relocated 7.6 ft N and 
1.2 A W to stay clear of water line. 

Metals . 
Radionuclides 
VOCs (except 

0.0-0.5) 

Statistical location; no significant change in 
location. 

Metals 
iadionuclides 
VOCs (except 

0.0-0.5) 

Statistical 1ocation;'no significant change in 
location. 

Report for IHSS Group 000-4 

Actual 
Depth 

Interval 
(ft) 

IHSS 
Group 

Planned 
Easting 

Actual 
Northing 

Actual 
Easting 

Planned 
Northing Location Actual 

Analytes Area Media CommentslDeviations 

I Surface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

0.0-0.5 
0.5-2.5 
2.5-4.5 
4.5-6.5 

10.0-10.5 

700 CE46-013 1 750672.884 2083730.704 750672.685 1083745.66: 700-3 

000-4 
I 

700 CE48-041 1751156.214 2083709.23 75 1 187.058 lo8362 1.7 11 

CF48-026 1751153.142 2083857.157 751174.361 lo8371 9.13: 10.0-10.3 Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 
Soil 

Subsurface 

700 

700 

000-4 

000-4 CF48-027 I 75 1 156.266 2083857.645 75 1273.146 l083543.92: 

!083851.291 

9.0-8.5 

10.0-10.3 700 2083857.157 751185.198 000-4 

000-4 700 2084 1 OK792 749365.098 Z083668.0 11 

Z084185.80: 

6.5-7.0 

0.0-0.2 

Soil 
Surface 700 000- 1 CH46-049 I 750750.091 2084173.197 750821.3 I4 Soil 

700 000- 1 Surface 
Soil 

Surface 
Soil 

Zadionuclidesl Biased 
@En 

characterization on NPWL near CH46-050 750750.036 

cI46-0 10 750707.282 

2084190.488 

2084388.558 

750865.242 

750714.9 14 

lo841 80.46 

!084387.38( 

0.0-0.2 

0.0-0.5 

0.0-0.5 
0.5-2.5 
2.5-4.5 
4.5-6.5 
6.5-8.5 
8.5-10.5 
0.0-0.5 

2.5-4.5 
4.5-6.5 

0.5-2.5 

6.5-8.5 
8.5-10.5 

700 700-7 

2084421.63 

Surface 
Soil 

Subsurface 
Soil 

700 700-7 CI46-014 750721.54 

CJ46-021 750721.312 

2084421.614 

2084578.534 

750721.53 1 

750721.296 

Surface 
Soil 

Subsurface 
Soil 

700 700-7 l084578.53: 
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Planned 
Easting 

Actual 
Northing Medta 

Actual 
Depth 

Interval 
(ft) 

N/A 

2083698.339 

2083698.339 

2083698.339 

2083698.339 

749 1 76.5 84 

748509.64 

748415.1 16 

748706.828 

748599.467 

Subsurface 
Soil 4.5-5,5 

Subsurface 
Soil 7.0-8.0 

Radionuclides 

Metals 
Radionuclides 

Metals 
Radionuclides 

Metals 
Radionuclides 

SVOCs 
VOCs 

Radionuclides 

Radionuclides 

Metals 
Radionuclides 

SVOCs 
VOCs (0.5- 

2.5) 

Biased characterization location along 
approximately I 00' spacing intervals on 
NPWL to be removed 
Biased CharacteriFtion location along 
approximately I 00' spacing intervals on 
NPWL to be removed 
Biased characterization location along 
approximately 100' spacing intervals on 
NPWL to be removed 
Biased location to target first native soil 
interval beneath valve vault; moved several 
times due to sampling refusal; final location 
was 13 ft south of planned location. 
Estimated depth to vault is 15 fi bgs; there 
is a 2-3 ft sump present and appr 
Biased characterization location along 
approximately I 00' spacing intervals on 
NPWL to be removed 
Biased characterization location along 
approximately I 00' spacing intervals on 
NPWL to be removed 
Biased characterization sample south of 
w-2, 

Biased characterization location along 
approximately 100' spacing intervals on 
NPWL to be removed 

2083698.033 748883.176 

2083698.881 748883.468 

2083698.339 748792.913 Subsurface 
Soil 6.0-7.0 

Surface 

Subsurface 
Soil 

Soil 0.0-0.5 
0.5-2.5 

Dr@blo.seout Report for IHSS Group 000-4 0 0 
Gd 
h 

Planned 
Northing 

Actual 
Easting 

IHSS 
Group 

Actual 
Analytes Location Comments/Deviations Area 

800 000-2 
Metals 

BY38-039 

CE35-001 

N/A 

748508.758 

2083685.202 

2083699.10: 800 000-4 

800 000-4 CE35-002 7484 1 3.3 97 7.0-7.5 Subsurface 
Soil 2083698.70; 

2083696.691 

' 
748703.273 800 

800 

000-4 

000-4 

800-3 

000-4 

CE36-000 

CE36-001 

Soil . 

2083698.725 Subsurface 7.0-7.5 
Soil 748605.745 

748896.01 8 

, I 
CE37-003 2083699.00; 800 

800 CE37-009 748890.745 2083698.82' Soil 

CE37-010 748793.758 2083695.36L 800 

800 

000-4 

000-4 2083698. IO6 748854.008 =I= CE3 7-0 1 1 748841.106 2083702.66 

2083734 800 CE39-004 749275.983 2083690.212 749212.43 I 000-4 

I 
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Media 

Actual 
Depth 

Intervil 

800 

800 

800 

000-4 CE39-005 

800-5 CF33-000 

800-5 CF33-004 

800 

800 

800 

800 

800-5 

800-5 

800-5 

000-2 

Subsurface 
Soil 5.0-5.5 

Subsurface 
Soil ' 25.0-25.5 

800 

800 

800-3 CF37-009 

000-4 CF37-030 

Subsurface 
Soil 4. 5-6.5 

D e l o s e o u t  Report for IHSS Group 000-4 0 0 

Actual 
Easting 

Planned 
Northing 

Planned 
Easting 

Actual 
Northing 

Actual 
Analytes CommentslDeviations 

I 
749 17 1.952 2083690.754 749168.87 2083694.922 

Biased characterization location along 
approximately 100' spacing intervals on 
NPWL to be removed 

Moved outside of building because of 
concerns with groundwater beneath the 
building. 

Metals 
Radionuclide! 

Metals 
Radionuclide! 
svocs 
vocs 
Metals 

Radionuclide! 
svocs 
vocs 

Subsurface 16.5-1i.5 I Soil 748124.84 2083824.359 748123.827 20838 16.862 

Location and depth interval were changed 
due to actual location of the OPWL. 748 101.172 2083838.062 748098.54 

Metals 
Radionuclide! 
svocs 

Sample collected at " D  (4.5-6.5) interval 
instead of "E" (6.5-8.5) interval to target 
actual depth of OPWL. Depth interval 
represents a grab sample. 

Additional sampling location targeting 
OPWL. . 

7481 3 1.956 2083867.655 CF33-010 

CF33-011 

CF34-022 

CF35-040 

748 13 1.956 

748148.962 

7481 84.54 

748420.186 

2083867.655 

2083801.486 

2083801.565 

2083742.608 

vocs 
Metals 

Radionuclide! 
svocs 
vocs 
Metals 

Radionuclide! 
svocs 
vocs 

Radionuclide! 
Metals VOCs 

Metals 
Radionuclide: 
svocs 
vocs 
Metals 

Radionuclide! 

2083807.896 748 143.538 

748 188.61 

748428.797 

I 

I 
Additional sampling location targeting 
OPWL. 2083796.23 

2083736.401 Additional biased characterization sample. 
~ 

Biased location to target NPWL; moved 4 f 
N to get closer to target. Planned depth was 

Biased characterization location along 
approximately 100' spacing intervals on 
NPWL to be removed 

14.5-16.5 
748892.487 208373 8.648 748896.138 2083 73 8.83 7 

748892.9 12 2083777.446 748906.485 2083792.508 
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D r m s e o u t  Reportfor IHSS Group 000-4 0 0 

Planned 
Easting 

1083883.326 

2083935.543 

Area 

$00 

Actual 
nor thing^ 

749098.928 

749095.829 300 

Actual 
Easting 

2083885.089 

2083949.459 

300 

Media 

Subsurface 

Subsurface 
soil 

$00 

Actual 
Depth 

Interval 
(ft) 

4s-4.8 

4.5-4.8 

IHSS 
Group 

800- 1 

I 
CommentslDeviations Actual 

Analytes 

Metals 
Radionuclides 

svocs 
vocs 
Metals 

Biased location added under NPWL. 

w $ ~ ~ ~ s  Biased location added under NF'WL. 

v o c s  

800- 1 CF38-010 . 

000-2 

749093.444 

800- 1 

6'o-6'1 

CF38-009 749093.76 -7- 
Additional biased characterization sample. Metals VOCs 

Metals 

1083881.998 I 749172.472 
108401 5.609 749095.774 1 

Subsurface 

Subsurface 2084017.949 4.5-4.8 I Radionuclidesl svocs Biased location added under NPWL. 
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Draft Closeout Report for IHSS Group 000-4 

Results of accelerated action characterization and confirmation sampling are discussed by 
area in Sections 2.3.1 through 2.3.4. Analytical results for'all accelerated action 
characterization, in-process, and confirmation samples are presented in Table 4. In 
addition, analytical results with activities or concentrations greater than RFCA WRW soil 
AL exceedances are identified with bold text in Table 4. 

2.3.1 1001400 Area 

The 100/400 Area includes samples collected as part of MSS Groups 000-2,000-4, 
100-4,400-3, and 400-7 investigations. During sampling activities, 35 characterization 
and 5 confirmation locations were sampled. None of the soil samples collected fi-om the 
100/400 Area contained contaminants at activities or concentrations greater than RFCA 
WRW soil ALs. Analytical results of soil characterization sampling with concentrations 
greater than background means plus two standard deviations or reporting limits (RLs) are 
shown on Figure 2. 

Confirmation samples were collected as part of the IHSS Group 400-7 project near Valve 
Vault 16 during soil excavation activities. None of the samples contained contaminants 
at activities or concentrations greater than RFCA WRW soil ALs. 

2.3.2 3001500 Area 

The 300/500 Area includes samples collected as part of MSS Group 000-4, 300-4, 500-1, 
and 500-3 projects. Sixty-four locations were sampled in the 300/500 Area including 59 
characterization locations and 5 confirmation locations. 

Radionuclides were detected at one location at activities greater than there respective 
RFCA WRW soil ALs. Sample location BX44-001 contained americium-241 (566.5 
pCi/g), plutonium-239/240 (3,290.1 pCi/g), uranium-234 (2,056 pCi/g), uranium-235 
(27.41 pCi/g), and uranium-238 (2,056 pCi/g). 

Remediation of radionuclide-contaminated soil was required at sample location 
BX44-001. Removal activities conducted as part of the MSS Group 000-4 project are 
described in Section 4.1. Analytical results of soil characterization sampling with 
concentrations greater than background means plus two standard deviations or RLs are 
shown on Figure 3. 

2.3.3 700 Area 
. The 700 Area contains NPWL-related soil samples collected under IHSS Group 000-1, 

000-4,700-2,700-3,700-7, and 700-10 ER projects. Soil samples were collected at 24 
locations related to NPWL in the 700 Area. No contaminants were reported with 
activities or concentrations greater than RFCA WRW soil ALs as shown on Figure 4. 
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Dr a oseout Report for IHSS Group 000-4 

Area 

100/400 

0 

Starting Ending Background 

(ft) (ft) Plus 2 SD 
Depth Depth Analyte Result WRWAL Mean RI, Unit Actual 

Easting IHss Location Northing Group 

000-4 BT38-007 749147.516 2081576.589 2.50 3.00 Uranium-235 0.189 8 0.120 DCUE 

Table 4 
IHSS Group 000-4 Accelerated Action Soil Characterization Sampling Results 

Greater Than Background Means Plus Two Standard Deviations or RLs 

100/4001 100-4 I BU38-002 I 749039.101 I 2081729.023 I 8.00 I 8.01 1 Americium-241 I 0.035 I 76 0.020 I pCi/g 
100/4001 000-4 I BT38-007 I 749147.516 I 2081576.589 I 2.50 I 3.00 1 Uranium-238 ' 1  2.619 I 351 I 1.490 I - I PCik I 

100/4001 100-4 I BU38-004 I 749068.933 1 2081652.691 I 0.00 I 0.17 I ~mericium-241 I 0.046 I 76 0.023 I DCi/i? 
100/400 
100/400 
100/400 

100-4 BU38-004 749068.933 2081652.691 0.00 0.17 Uranium-235 0.128 8 0.094 pCi/g 

000-2 BU38-017 749003.637 2081729.928 4.50 6.50 Aluminum 40000.000 228000 35373.170 mdke 
100-4 BU38-005 749089.941 2081652.691 5.00 . 5.01 Americium-24 1 0.050 76 0.020 PcUg 

100/400 
100/400 
100/400 

000-4 BU38-020 749065.678 2081587.89 5.00 5.50 Zinc 190.000 307000 73.760 - mg/kg 
000-4 BU38-023 749031.684 2081730.914 7.00 7.50 Aluminum 19000.000 228000 16902.000 - m g b  
000-4 BU38-023 749031.684 2081730.914 7.00 7.50 Chromium 19.000 268 16.990 mdke 

100/400 
100/400 
100/400 

100/400 I 000-4 I .BX44-001 I 749990.711 I 2082622.966 I 7.00 I 7.50 I Mercurv I 13.800 I 25200 I 1.520 I - I me/ke. 1 

000-4 BU38-023 749031.684 2081730.914 7.00 7.50 Lithium . 13.000 20400 1 1 .550 - mg/kg 
000-4 BU38-023 749031.684 2081730.914 7.00 7.50 Nickel 16.000 20400 14.910 m!@g 
000-4 BU38-025 748999.138 2081585.488 8.00 8.50 - Uranium-235 0.168 8 0.094 DCUE 

100/400 
100/400 
100/400 

000-4 BV38-016 749001.65 2081732.332 7.00 7.50 Barium 1230.000 26400 289.380 - m!@g 
400-7 BW38-009 749194.732 2082215.962 3.00 3.30 Acetone 6.800 102000000 4.600 ug/kg 
000-4 BX44-001 749990.71 1 2082622.966 7.00 7.50 2-Methvlna~hthalene 1 100.000 20400000 22.000 ue/ke 
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100/400 
100/400 

100/400 

100/400 

000-4 BX44-001 749990.71 1 2082622.966 7.00 7.50 Americium-241 566.500 76 0.020 PCik 
000-4 BX44-001 749990.71 1 2082622.966 7.00 7.50 Barium 954.000 26400 289.380 - m g k  

140.000 1970000 35.000 ugkg 

000-4 BX44-001 749990.71 1 2082622.966 7.00 7.50 Fluorene 57.000 40800000 21.000 ue/ke 

bis(2- 000-4 BX44-001 749990.711 2082622.966 7.00 7.50 Eth hthdate 

100/400 
100/400 
100/400 

000-4 BX44-001 749990.71 1 2082622.966 7.00 7.50 Naphthalene 1400.000 3090000 535.000 ug/kg 
000-4 BX44-001 749990.711 2082622.966 7.00 7.50 Plutonium-239L240 3229.050 50 0.020 PCik 
000-4 BX44-001 749990.711 2082622.966 7.00 7.50 Uranium-234 2056.000 300 2.640 DCUP 

100/4001 000-4 I BX44-001 I 749990.711 I 2082622.966 1 7.00 I 7.50 
100/4001 000-4 I BX44-001 I 749990.711 I 2082622.966 I 7.00 I 7.50 

Uranium-235 - 27.410 1 8 0.120 PCik 
Uranium-238 2056.000 I 351 I 1.490 PCik 



Area Actual Actual 
Group IHss Location Northing Easting 

35 1 2.000 
300 2.640 

pCi/g 
PCi/g 

8 
35 1 

27200000 

0.120 pCi/g 
1.490 - ~ pci/g 

43.000 udke 
8 

34900 
0.120 I PCik 

42.000 I ugkg 

27200000 
22 100000 

I 42.000 I ugkg 
I 60.000 I ugkg 

22.2 I 13.140 I rng/kg 

100/400 
100/400 
100/400 

000-2 BY38-013 74901 1.8503 2082413.426 
000-2 BY38-013 749011.8503 2082413.426 
000-2 BY38-013 74901 1.8503 2082413.426 

31300000 1 1 5.480 
300 I 2.640 

ugkg 
P w g  

35 1 
7150 

1.490 pCi/g 
88.490 - mgkg 

3480 I 365.080 - I mg/kg 
300 I 2.253 I DCi/P 

300/500 
300/500 

500-1 BY44-001 I 750196.943 2082539.829 
500-1 BY44-001 1 750196.943 2082539.829 

8 
35 1 

0.094 PCik 
2.000 pCilg 

8 
35 1 

0.120 pCi/g 
1.490 pCi/g 

Report for IHSS Group 000-4 

Starting 
Depth 

(ft) 

Background 

Plus 2 SD 

0.094 

Ending 
Depth Analyte 

0.50 Uranium-234 
0.50 Uranium-235 

Result 

100/400] 400-6 I BY37-019 I 748912.542 I 2082372.031 
100/4001 400-6 I BY37-019 I 748912.542 I 2082372.031 

2.802 
0.169 

0.00 
0.00 

I100/4001 400-6 1 BY37-019 I 748912.542 1 2082372.031 0.00 2.802 
2.71 7 

Uranium-238 
Uranium-234 100/4001 400-6 I BY37-019 I 748912.542 I 2082372.031 

100/4001 400-6 1 BY37-019 I 748912.542 I 2082372.031 
0.50 
0.50 

~~ 

2.50 I Uranium-235 0.248 
I100/4001 400-6 I BY37-019 I 748912.542 I 2082372.031 2.50 I Uranium-238 

2.50 1 Fluoranthene 
2.717 
53.000. 

0.50 
0.50 100/400( 400-7 I BY38-011 I 749131.623 I 2082416.427 

100/4001 400-7 I BY38-011 I 749131.623 1 2082416.427 0.50 2.50 I Uranium-235 0.175 
100/4001 400-7 I BY38-011 I 749131.623 I 2082416.427 
100/4001 400-7 I BY38-011 I 749131.623 I 2082416.427 

6.50 I Benzo(a)anthracene 
6.50 I Chrvsene 

44.000 
5 1 .OOO 

4.50 
4.50 I 37.000 I udkg 3490000 I 

I100/4001 400-7 I BY38-011 I 749131.623 1 2082416.427 4.50 ' 6.50 I Fluoranthene 100.000 
110.000 100/4001 400-7 I BY38-011 I 749131.623 I 2082416.427 

100/4001 400-7 1 BY38-011 I 749131.623 I 2082416.427 
6.50 I Pyrene 
6.50 I Uranium-235 

4.50 
4.50 0.173 8 I 0.120 I - I pci/g 

I100/400) 000-2 I BY38-013 I 749011.8503 I 2082413.426 4.50. Aluminum 

Lithium 

80000.00( 
2 1 .ooo 
50.000 

2.50 
2.50 
2.50 

100/4001 000-2 1 BY38-013 I 749011'.8503 I 2082413.426 
100/4001 000-2 I BY38-013 1 749011.8503 I 2082413.426 20400 I . 34.660 I - I mdke 

Toluene 
Uranium-234 

12.600 
3.990 

2.50 
2.50 
2.50 4.50 I Uranium-235 0.242 8 I 0.120 I - I DCik 

I100/400) 000-2 I BY38-013 I 749011.8503 I 2082413.426 2.50 Uranium-238 

Acetone 

3.990 
120.000 100/400] 000-2 I BY38-013 I 749011.8503 I 2082413.426 

100/4001 000-2 I BY38-016 I 749034.65 I 2082417.63 
2.50 
4.00 9.600 102000000 I I 5.600 I udke 

1300/5001 500-1 1 BY44-001 ' 1  750196.943 I 2082539.829 0.00 0.50 I Copper 40900 I 18.060 I - I mdka 24.000 
460.000 

2.587 
300/500 I 500-1 I BY44-001.. I 750196.943 I 2082539.829 
300/5001 500-1 1 BY44-001 I 750196.943 I 2082539.829 

0.50 I Manganese 
0.50 I Uranium-234 

0.00 
0.00 
0.00 
0.00 
2.50 

Uranium-235 
Uranium-238 

4.50 Uranium-235 

0.227 
2.587 
0. I97 I300/500 I 500-1 I BY44-001 I 750196.943 I 2082539.829 8 I 0.120 I - I DCi/E! 

300/5001 500-1 1 BY44-001 I 750196.943 I 2082539.829 
300/5001 500-1 1 BY44-001 I 750196.943 I 2082539.829 

4.50 
4.50 

Uranium-235 
Uranium-23 8 

0.154 
1.929 
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D r e o s e o u t  Reportfor H S S  Group 000-4 0 0 
T. 

Location 
Starting 
Depth 

(ft) 

Actual Actual 
Easting Northing Result 

Background 

Plus 2 SD 
WRW AL Mean RL Unit Depth Analyte 

12.50 Iron 
12.50 Strontium 

I 

300/500 1 000-4 
I I I 

CA43-016 1 .  749987 I 2082750.904 I 10.50 41200.0001 307000 I 41046.520 1 
216.000 1 613000 I 2 1 1.380 CA43-016 I 749987 . I 2082750.904 I 10.50 

CA43-016 I 749987 I 2082750.904 I 10.50 
CA43-016 1 749987 I 2082750.904 I 10.50 

12.50 I Uranium-238 
12.50 I Vanadium 

1.723 35 1 1.490 
98.500 7150 88.490 
945.000 26400 289.380 8.50 I Barium 

1 2082858.148 I 7.00 8.50 I Uranium-234 
8.50 I Uranium-235 

2.826 300 2.640 
0.192 8 0.120 
2.826. 35 1 1.490 

PCik 
pCi/g 
pCi/g 

300/500 1 000-4 
8.50 I Uranium-238 CA43-017 749994.256 2082858.148 7.00 

CA43-017 749994.256 2082858.148 8.50 
CA43-017 749994.256 2082858.148 8.50 

10.50 I Barium 
10.50 I Uranium-234 

1210.000 1 26400 I 289.380 
3.097 I 300 I 2.640 300/500 I 000-4 

10.50 I Uranium-238 3.097 I 351 I 1.490 I - CA43-017 749994.256 2082858.148 8.50 
CA43-017 749994.256 2082858.148 10.50 12.50 I Barium 

12.50 1 Iron 
863.000 26400 289.380 

41 100.000 307000 41046.520 CA43-017 I 749994.256 I 2082858.148 I -10.50- 
12.50 I Uranium-235 0.145 I 8 I 0.120 I - CA43-017 749994.256 2082858.148 10.50 

CA43-017 749994.256 2082858.148 10.50 12.50 I Vanadium 
1 1.50 I 1.2.4-Trichlorobenzene 

89.300 I 7150 I 88.490 
0.880 I 9230000 I 0.790 300/500 I 000-4 CA43-022 I 749991.994 I 2082932.164711.00 

CA43-022 I 749991.994 I 2082932.164 I 11.00 
CA43-022 I 749991.994 I 2082932.164 I 11.00 

1 1.50 I Methylene chloride 3.300 I 2530000 1 I 0.890- 
11.50 I Naphthalene 
1.30 I Uranium-234 

1.400 I 3090000 I 1 0.960 
39.070 I 300 1 2.253 CB42-024 1. 750004.392 I 2083035.033 I 1.00 

CB42-024 I 750004.392 I 2083035.033 I 1.00 
CB42-024 1 750004.392 I 2083035.033 I 1.00 

1.30 I Uranium-235 0.370 I 8 I 0.094 1 - 
1.30 I Uranium-238 

14.50 I Barium 
39.070 I 351 I 2.000 
847.000 I 26400 1 289.380 CB43-000 I 749977.418 I 2083102.468 I 12.50 

CB43-000 I 749977.418 I 2083102.468 I 12.50 
CB43-001 I 749982.101 I 2083116.535 1 12.50 

14.50 I Strontium 217.000 I 613000 ' 1  211.380 I - 
14.50 I Barium 
14.50 I Vanadium 

1200.000 I 26400 1 289.380 
96.200 I 7150 I 88.490 CB43-001 749982.101 2083116.535 12.50 

CB43-048 749991.824 2082678.35 9.00 
CC43-004 749993.004 2083295.733 0.50 

0.720 I 409 I 0.470 I ' - 11.00 Antimony 
Acetone 15.000 I 102000000 I 1 5.000 

0.760 I 9230000 I I 0.740 CC43-004 1 749993.004 2083295.733 I 2.50 
CC43-004 I 749993.004 2083295.733 I 2.50 Naphthalene 

%+zGziK 2.400- I 3090000 I I 0.890 
300/500 I 500-1 CC43-004 I 749993.004 1 2083295.733- 1.700 I 615000 I 1 1.000 
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Dld)loseout Reportfor IHSS Group 000-4 a a 
0.1 

Area IHss Location Group 
I I 

300/5001 500-1 1 CC43-004 

Actual 
Northing 

300/5001 500-1 I CC43-004 

Starting Ending Background 

(ft) (ft) Plus 2 SD 
Actual Depth Depth Analyte Result WRW AL Mean RL Easting 

300/500 I 500-1 I CC43-007 
300/5001 500-1 I CC43-007 
300/5001 500-1 I CC43-008 
300/5001 500-1 I CC43-012 
300/5001 500-1 I CC43-017 
300/5001 500-1 I CC43-017 
300/500) 000-4 I CC43-037 
300/5001 000-4 I CC43-037 

300/5001 500-3 I CD43-022 
300/5001 500-3 I CD43-024 
300/5001 500-3 I CD43-024 
300/5001 500-3 1 CD43-024 
300/500 I ' 500-3 I CD43-029 

300/5001 500-3 I CE43-000 
300/5001 500-3 I CE43-000 
300/5001 500-3 1 CE43-000 

749993.004 1 2083295.733 1 2.50 I 4.50 I Toluene I 1.200 I31300000 I I 0.810 
749993.004 I 2083295.733 I 4.50 I 6.50 I NaDhthalene I 1.000 1 3090000 I - .  I 0.890 
750000.085 I 2083257.191 1 4.50 I 6.50 I Uranium-234 I -5.981 I 300 I 2.640 I - 
750000.085 I 2083257.191 I 4.50 I 6.50 I Uranium-238 I 5.981 I 351 I 1.490 
749996.579 I 2083217.175 I 4.50 I 6.50 1 Uranium-235 I 0.140 I 8 0.120 
750000.989 I 2083194.522 I 4.50 I 6.50 I Uranium-235 I 0.134 1 8 I 0.120 I - 
750005.732 I 2083160.322 I 4.50 I 6.50 I Naphthalene I 0.970 I 3090000 I I 0.890 
750005.732 I 2083160.322 I 4.50 I 6.50 I Plutonium-239/240 I 0.446 I 50 I 0.020 
749993.099 I 2083213.455 I 0.00 I 0.50 I Acetone 1 5.000 I102000000~ -1-1.600 

750059.3052 I 2083539.531 I 20.00 I 21.00 I Americium-241 I 1.002 I 76 0.020 
750059.3052 I 2083539.531 I 20.00 1 21.00 I Plutonium-239/240 I 5.711 I 0.020 

750054.497 I 2083555.328 I 10.50 I 11.50 1 Uranium-235 I 0.159 I 8 I 0 120 I - - .-_ 

750054.497 2083555.328 14.70 15.80 Uranium-23 5 0.175 8 0.120 
750054.497 2083555.328 16.50 18.50 Uranium-235 0.152 8 0.120 

,.Unit 
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8 
35 1 
300 

0.120 pCi/g 
1.490 pCi/g 
2.640 DCdP 

8 0.120 I DCi/e 
300 

8 
351 

2.640 - ' pCi/g 
.O.I20 pCi/g 
1.490 DCile 

8 
50 

102000000 
1000 

307000 
35 1 

0.120 pCi/g 
0.020 Pcug 

1.500 ugkg 
24.970 - m a g  
139.100 - mgkg 
1.490 DCik 

26400 

1970000 

289.380 - mgkg 

81.000 ugkg 

613000 1 21 1.380 - I mgkg 
300 I 2.640 I DCUP 

CE42-001 
CE42-001 

749916.871 2083700.012 
749916.871 2083700.012 351 

102000000 
1.490 pci/g 

1.600 ugkg 
CE42-007 I 749886.632 
CE42-007 I 749886.632 

2083686.922 
2083686.922 

Dr@oseout Report for IHSS Group 000-4 0 0 

Background 

Plus 2 SD 
","I Mean 1 ; 1 Unit 

2.640 DCi/P 

Starting 
Depth 

(ft) 

18.50 

Ending 
Depth Analyte 

20.50 Uranium-234 

Result 

I I 
CE43-000 1 750054.497 1 2083555.328 4.585 

300/500 I 500-3 CE43-000 I 750054.497 I 2083555.328 18.50 20.50 I Uranium-235 0.240 
CE43-000 I 750054.497 I 2083555.328 
CE43-000 I 750054.497 I 2083555.328 

20.50 1 Uranium-23 8 
22.40 I Uranium-234 

18.50 
20.50 

4.585 
4.066 

CE43-000 I 750054.497 I 2083555.328 20.50 22.40 I Uranium-235 0.175 R I n i m  I - I nr i /o  

CE43-000 1 750054.497 1 2083555.328 
CF48-026 I 751174.361 I 2083719.133 

22.40 1 Uranium-23 8 
10.30 I Uranium-235 

4.066 
0.249 

20.50 
10.00 

CF49-025 I 751185.198 1 2083851.294 10.00 10.30 I Uranium-234 4.522 
. CF491025 I 75 1 185.198 I 208385 1.294 
CF49-025 I 75 1 185. I98 I 208385 1.294 

10.30 I Uranium-235 
10.30 I Uranium-238 

10.00 
10.00 

0.323 
4.522 

300/500 I 000-4 9.00 
10.00 
0.00 

10.50 Uranium-235 

Acetone 

0.134 
3.370 
8.300 

CE41-001 1 749591.811 I 2083688.335 
CE41-001 1 749591.81 1 I 2083688.335 

15.50 I Lead 
15.50 I Zinc 

000-4 
000-4 

15.00 
15.00 
4.50 

37.000 
160.000 

700 1 000-4 5.00 I Uranium-238 1.535' 
2.50 

2:50 

2.50 

26400 289.380 

1970000 

Barium 
bis(2- 

4.50 Uranium-238 

12 10.000 

96.000 

1.63 1 700-2 
700 700-2 CE42-001 I 749916.871 I 2083700.012 4.50 6.50 I ' Barium 989.000 

700 1 700-2 CE42-001 I 749916.871 I 2083700.012 4.50 bis(2- 
6.50 1 Ethylhexy1)phthalate 96.000 

CE42-001 749916.871 2083700.012 
CE42-001 7499 16.871 2083700.01 2 i CE42-001 749916.871 2083700.012 

6.50 1 Di-n-butylphthalate 130.000 73700000 I I 23.000 I udkg 4.50 
4.50 6.50 I Strontium 

6.50 I . Uranium-234 
2 17.000 

3.284 4.50 
6.50 I Uranium-235 0.240 4.50 

4.50 
8.00 

6.50 I Uranium-238 
8.50 I Acetone 

3.284 
15 .OOO 700 I 000-4 CE42-007 I 749886.632 I 2083686.922 

8.00 8.50 I Naphthalene 0.570 3090000 I 1 0.410 I u d k g -  
8.50 I Trichloroethene 19600 I I 0.150 I ugkg 8.00 1.600 
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Dr@oseout Report for IHSS Group 000-4 0 

Area 
starting 
Depth 

(ft) 

Actual 
Easting MSS Location Group 

Ending 
Depth 

(ft) 
Analyte Result WRWAL 

102000000 
20400 
2750 

Background 

Plus 2 SD 
Mean RL Unit 

1.800 ugkg 
34.660 - mgkg 
3.040 m&n 

351 I 1.490 I pCi/g 

9230000 
3090000 

19600 

. -  0.810 ugkg 
0.980 ugkg 
0.990 ug/ka 

700 
700 
700 

700-10 CE44-027 750315:278 2083616.844 16.50 
700-10 CE44-027 750315.278 2083616.844 18.50 
700-10 CE44-027 750315.278 2083616.844 18.50 

19600 
19600 
35 1 

1.100' ugkg 
1.100 ugkg 

1.490 DCI/(! 
102000000 
3090000 

19600 

5.700 ugkg 
1.100 ugkg 
1.100 U&B 

19600 I 
2040000 I 

1.100 ugkg  
3.400 ugkg 

700 
700 
700 

700-10 CE44-028 750305.834 2083616.561 14.50 
700-10 CE44-028 750305.834 2083616.561 20.50 
000-4 CE44-033 750237.774 2083682.974 8.00 

351 I 1.490 I pCi/g 
76 I 0.020 1 pCi/g 

700 
700 
700 

000-4 CE44-033 750237.774 2083682.974 8.00 
700-3 CE46-013 750672.685 2083745.663 0.00 
700-3 CE46-013 750672.685 2083745.663 0.00 

3490 1 I 41.000 
34900 I I 30.000 

ugkg 
ugkg 

300 I 2.253 1 Dei/€' 
700 I 700-3 1 CE46-013 
700 I 700-3 1 CE46-013 

750672.685 2083745.663 0.00 
750672.685 2083745.663 0.00 

8 
35 1 

0.094 pCi/g 
2.000 pCi/g 

700 I 000-4 I CE42-008 I 749787.975 I 2083687.49 I 0.00 
700 1 000-4 1 CE43-019 I 749993.668 1 2083687.287 1 8.50 

0.30 I Acetone I 4.600 
8.80 1 Lithium I 47.000 

700 I 000-4 1 CE43-019 1 749993.668 I 2083687.287 I 8.50 8.80 I UraniunTotal I -9.700 
700 I 000-4 I CE43-019 I 749993.668 I 2083687.287 I 8.50 
700 I 700-10 I CE44-027 I 750315.278 1 2083616.844 I 12.50 

8.80 I Uranium-238 I 3.150 
14.50 I .Trichloroethene I 3.300 

700. I 700-10 I CE44-027 I 750315.278 I 2083616.844 1 14.50 16.50 I 1,2,4-Trichlorobenzene I 0.850 
700 I 700-10 I CE44-027 1. 750315.278 I 2083616.844 I 14.50 
700 I 700-10 I CE44-027 1 750315.278 1 2083616.844 1 14.50 

16.50 I Naphthalene I 1.600 
16.50 1 Trichloroethene I 1.300 

1.700 

20.50 Uranium-238 1.790 
700 I 700-10 I CE44-027 I 750315.278 I 2083616.844 I 20.50 
700 I 700-10 I CE44-027 I 750315.278 I 2083616.844 I 20.50 

22.00 I Acetone I 6.000 
22.00 I NaDhthalene 1 1.300 

700 I 700-10 1 CE44-027 1 750315.278 1 2083616.844 I 20.50 22.00 1 Trichloroethene I 3.900 
700 I 700-10 I CE44-028 1 750305.834 I 2083616.561 1 12.50 
700 1 700-10 I CE44-028 I 750305.834 I 2083616.561 I 12.50 

102000000 I I 5.700 I ugkg 
4250000 I I 1.500 I U e k E  

14.50 Acetone 16.000 

14.50 Toluene 36.000 

, 

700 I 700-10 I CE44-028 1 750305.834 . I  2083616.561 I 12.50 31300000 I . 1 0.960 I u&a 
700 I 700-10 I CE44-028 1 750305.834 I 2083616.561 I 12.50 
700 I 700-10 I .CE44-028 1. 750305.834 I 2083616.561 I 12.50 

14.50 I Trichloroethene I 1 .goo 
14.50 - 1  Xvlene I 16.000 
16.50 1 Acetone 1 6.800 I 5.500 I udka 102000000 I 
22.50 I Uranium-238 I 1.800 
8.50 I Americium-241 I 0.693 
8.50 1 Uranium-235 I 0.258 
0.50 I Benzo(a)pyrene 1 52.000 
0.50 I Benzo(bMuoranthene I 49.000 

700 1 700-3 1 CE46-013 1 750672.685 I 2083745.663 1 0.00 
700' I 700-3 I CE46-013 I 750672.685 I 2083745.663 I 0.00 

0.50 1 Chwsene 1 44.000 3490000 1 1 29.000 1 u a k e  
0.50 I Fluoranthene I 69.000 
0.50 I Uranium-234 I 3.952 

~~ 

700 I 700-3 I CE46-013 I 750672.685 I 208355.663 I 0.00 
0.50 I Uranium-235 I 0.197 
0.50 I Uranium-238 I 3.952 
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D@loseout Report for I H S  Group 000-4 0 0 
-L 

Area Actual . Actual 
Easting M ~ ~ '  Location Northing Group 

700 
700 

000-4 CG39-005 749365.098 2083668.014 
000-4 CG39-005 749365.098 2083668.014 1.966 

0.424 
2.415 . 

35 1 1.490 pCi/g 
76 0.023 pCi/g 
50 . 0.066 D Cik 

0.163 
25000.000 

8 0.094 I pCi/g 
228000 16902.000 I - I mg/kg 

700 
700 
700 

700-7 (346-014 750721.531 2084421.63 
700-7 CI46-014 750721.531 2084421.63 
700-7 CI46-014 750721.531 2084421.63 

210.000 I 26400 I 141.260 - 1 m a g  
30.000 I 268 1 16.990 I me/ke 

700 I 700-7 I CI46-014 I 750721.531 
700 I 700-7 I (346-014 I 750721.531 

2084421.63 
2084421.63 

0.590' I 25200 ] 0.134 - 1 m a g  
16.000 I 20400 I 14.910 I me/kg 

77.000 I 613000 I 48.940 - I mgkL! 
4.303 I 300 I 2.253 I D C i / P  
0.254 
4.303 
54.000 

8 0.094 pCi/g 
35 1 2.000 pCi/g 
7150 45.590 mdke 

17.000 I 268 I 16.990 - I m a g  
3.427 I 50 I 0.066 I DCi/P 

700 
' 700 

700 

700-7 CJ46-021 750721.296 2084578,532 
700-7 CJ46-021 750721.296 2084578.532 
700-7 CJ46-021 750721.296 2084578.532 

800 
800 
800 

000-4 CE35-002 748415.1 16 2083698.702 
000-4 CE35-002 748415.1 16 2083698.702 
000-4 CE35-002 748415.1 16 2083698.702 

20000.000 
0.132 
1.000 

228000 16902.000 mg/kg 
76 0.023 pCi/g 

92 1 0.966 mgke 

0.145 
93.000 

50 0.066 pCi/g 
613000 48.940 ma!? 

Background 

Plus 2 SD 

0.120 

Starting Ending 
Depth Depth 

6.50 7.00 
6.50 7.00 

Result Analyte 

Uranium-235 0.190 
Uranium-238 

700 1 700-7 I CI46-010 1 750714.914 I 2084387.386 
700 I 700-7 I CI46-010 1 750714.914 I 2084387.386 

Americium-24 1 
Plutoniuni-239/240 

I I 

700 I 700-7 I CI46-010 1 750714.914 I 2084387.386 - .  Uranium-235 
Aluminum 

Americium-24 1 
700 I 700-7 ] CI46-014 I 750721.531 I 2084421.63 
700 I 700-7 1 CI46-014 I 750721.531 I 2084421.63 3.705 I 76 1 0.023 I - I pCi/n 

Barium 
Chromium 0.00 

0.00 0.50 Lithium 16.000 I 20400 1 11.550 I - 1 m a n  
Mercury 
Nickel 

I 700 1 700-7 I CI46-014 I 750721.531 I 2084421.63 000- I 0.50 Plutonium-239/240 21.119 I 50 I 0.066 I - I pCi /n  
700 1 700-7 I (346-014 I 750721.531 I 2084421.63 
700 I 700-7 I CI46-014 I 750721,531 I 2084421.63 

Strontium 
Uranium-234 

I 700 I 700-7 I C146-014 I 750721.531 I 2084421.63 * 
0.00 0.50 

' 700 1 700-7 I CI46-014 I 750721.531 I 2084421.63 
700 I 700-7 I (2146-014 I 750721.531 I 2084421.63 

Uranium-238 
Vanadium 

I 700 I 700-7 I CJ46-021 I 750721.296 I 2084578.532 0.00 I 0.50 Americium-241 0.601 I 76 I 0.023 I - I pCI/a 
I 700 I 700-7 I CJ46-021 I 750721.296 I 2084578.532 Chromium 

Plutonium-239/240 I 700 1 700-7 I CJ46-021 1 750721.296 I 2084578.532 ::.I; ,I 0.50 
0.00 0.50 

0.50 

Uranium-234 
Uranium-23 5 
Uranium-23 8 

7.00 I 7.50 Aluminum 
Americium-24 1 

Bervllium 
7.00 I. 7.50 
7 . 0 0  I 7.50 
7.00 I 7.50 Lithium' 15.000 I 20400 I 11.550 I - I mdkg 

Plutonium-239/240 
Strontium I 800 I 000-4 I CE35-002 I 748415116r 
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D r m s e o u t  Report for IHSS Group 000-4 0 0 
\ 

. 
Area IHSS 

Group Location Actual Actual 
Easting Northing Analyte 

Plutonium-239/240 

Background 

Plus 2 SD 
Result WRW AL Mean RL 

0.130 50 0.020 
Aluminum 
Beryllium 
Lithium 

2 1000.000 228000 16902.000 
1.100 92 1 0.966 
16.000 20400 11.550 .- 

99.000 bis(2- 
Ethy1hexyl)phthalate 1970000 89.000 

Naphthalene 
Uranium-235 

10.000 3090000 1.100 
0.142 8 0.094 

Strontium 
Uranium-234 
Uranium-235 

140.000 6 13000 48.940 
4.200 300 2.640 
0.350 8 0.120 

Uranium-23 8 
Americium-24 1 

Plutonium-2391240 

4.200 351 . 1.490 
0.092 76 0.020 
0.342 50 0.020 

Barium 
Copper 

753.000 26400 289.380 
93.900 40900 38.210 

Starting 
Depth 

6.00 
7.00 

(ft) 

Ending 
Depth 

6.50 
7.50 

(ft) 
Unit 

CE36-000 748706.828 2083696.69 1 
CE36-001 748599.467 2083698.729 

800 I 000-4 7.00 
7.00 

7.50 
7.50 

7.00' 7.50 Plutonium-239/240 I 0.103 I 50 . I 0.066 I - 
CE36-001 I 748599.467 I 2083698.729 
CE37-003 I 748883.176 1 2083699.002 

Strontium I 93.000 I -613000 I 48.940 . I 
Acetone I 10.000 I 102000000 I I 5.900 

7.00 
20.00 

7.50 
22.00 

000-4 
~ 

I I 

CE37-003 1 748883.176 I 2083699.002 20.00 22.00 Benzo(a)anthracene I 48.000 I 34900 I I 31.000 

CE37-003 I 748883.176 I 2083699.002 20.00 22.00 800 I 800-3 

CE37-003 I 748883.176 I 2083699.002 
CE37-003 I 748883.176 I 2083699.002 

Chrysene I 47.000 I 3490000 I I 34.000 
Methvlenechloride I 4.000 I 2530000 I I 1.000 

20.00 
20.00 

22.00 
22.00 

I I 

CE37-003 I 748883.176 I 2083699.002 800 I 800-3 20.00 22;oo sj-%& 
000-4 

CE37-011 I 748854.008 I 2083702.66 
CE39-004 I 749212.43 1 2083734 

0.00 
0.00 

0.10 
0.50 Lithium I 14.000 I 20400 I 11.550 I . - 

CE39-004 I 749212.43 I 2083734 0.00 0.50 
2.50 
2.50 

CE39-004 I 749212.43 I 2083734 
CE39-004 I 749212.43 I 2083734 

0.50 
0.50 

pCi/g 
pCi/g 

0.50 
12.00 
12.00 

2.50 
12.50 
12.50 

000-4 
000-4 

800-5 

CF33-000 I 748123.827 1 2083816.862 16.50 18.50 Uranium-235 I 0.140 I 8 I 0.120 . I - 
Uranium-238 I 2.562 I 351 I 1.490 

Barium . I 700.000 I 26400 I 289.380 
CF33-000 I 748123.827 I 2083816.862 
CF33-004 I 748098.54 I 2083832.87 

16.50 
16.90 

18.50 
17.40 

CF33-004 I 748098.54 I 2083832.87 16.90 17.40 Naphthalene I 6.160 I 3090000 I I 6.000 
CF33-004 I 748098.54 1 2083832.87 
CF33-004 I 748098.54 I 2083832.87 

Uranium-238 I 2.117 I 351 I 1.490 
Xvlene I 16.900 I 2040000 1 I 12.000 

16.90 
16.90 

17.40 
17.40 

CF33-010 I 748131.956 I 2083867.655 5.00 5.01 Arsenic I 25.500 I 22.2 1 13.140 1 - 800-5 
800-5 
800-5 

CF33-010 I 748131.956 I 2083867.655 
CF33-010 I 748131.956 1 2083867.655 

5.00 
5.00 

5.01 
5.01 
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~ 

W R W A i  
Background 

Plus 2 SD 
Mean FU Unit 

27200000 I I 46.000 
1000 I 24.970 - 

ugkg 
mg/kg 

5.00 I 5.01 
5.00 I 5.01 

Uranium-235 1 0.260 
uranium-238. I 4.224 

8 0.120 1 I pCi/g 
351 I 1.490 I pCi/g 

5.00 
5.00 
5.00 

5.50 Barium 703.000 
5.50 Benzo(a)anthracene .160.000 
5.50 Benzo(a)Dwene 150.000 

26400 I 141.260 - I m a g  

268 I 16.990 . I - 
3490000 I I 40.000 

mgkg 
ugkg 

27200000 
34900 

-., 
46.000 ugkg 
51.000 ugkg 

5.00 
5.00 
5.00 

390.000 5.50 Fluoranthene 
5.50 Indeno(l,2,3-cd)pyrene 90.000 
5.50 Iron 30000.00( 

20400 
22 100000 
613000 

14.910 - mgkg 
. 65.000 ugkg 

48.940 meke  
300 

8 
35 1 

2.253 P c l g  
0.094 ' pCi/g 
2.000 DCi/e 

307000 I 73.760 - I mgkg 
409 I 0.470 I meke 

268 
40900 
307000 

161990 - m a g  
18.060 - mg/kg 

18037.000 meke  

(q Di-@oseout Report for IHSS Group 000-4 0 0 
a 

IHSS 
Group 

Actual Actual Location 1 . I Northing Analyte Result 

p 
800 

5.00 I 5.01 I Fluoranthene I 64.000 800-5 
800-5 

,800-5 

5.00 5.01 Fluoranthene 64.000 
5.00 5.01 Lead 30.900 
5.00 5.01 Uranium-234 4.224 
5.00 1 5.01 I Lead I 30.900 
5.00 I 5.01 I Uranium-234 I 4.224 300-  I .  2.640 I - I 

CF33-010 I 748131.956 I 2083867.655 
CF33-010 I 748131.956 I 2083867.655 

800-5 
800-5 

I 800 800-5 5.00 I 5.50 I Arsenic I 12.500 22.2 I 10.090 . I - I mg/kg 
800-5 
800-5 

~ 

3490 1 I 60.000 I ugkg 800-5 
800-5 
800-5 

5.00 I '5.50 1 Benzo(b)fluoranthene 1 110.000 
5.00 1 5.50 I Benzo(kMuoranthene I 160.000 

34900 I I 74.000 I ug/kg 
349000 I I ~O .OOO I u&e 

5.00 I 5.50 I Chromium I 55.700 
5.00 1. 5.50 I Chrvsene I 180.000 

800-5 
800-5 
800-5 CF33-011 I 748143.538 I 2083807.896 

CF33-011 I 748143.538 I 2083807.896 
'5.00 I 5.50 I CoDDer I 178.000 40900 I 18.060 I - I meke 

800-5 
800-5 CFE-011 I 7481435f l2083807% 

307000 I 18037.000 I - I mdkg 800-5 
800-5 5.00 I 5.50 1 Nickel I 40.600 

5.00 I 5.50 1 Pvrene I 390.000 I 800 800-5 
CF33-011 I 748143.538 I 2083807.896 5.00 I 5.50 I Strontium I 139.000 800-5 

800-5 CF33-011 I 748143.538 I 2083807.896 
CF33-011 I 748143.538 1 2083807.896 

5.00 I 5.50 I Uranium-234 I 4.256 
5.00 I 5.50 I Uranium-235 I 0.292 800-5 

800-5 CF33-011 I 748143.538 I 2083807.896 5.00 I 5.50 I Uranium-238 I 4.256 
CF33-011 I 748143.538 I 2083807.896 
CF33-011 I 748143.538 I 2083807.896 

Vanadium 7150 I 45.590 I - I mdkg 800-5 
800-5 t++ 

800 

800-5 CF34-022 I 748188.61 I 2083796.23 I 7.840 Antimony 
CF34-022 I 748188.61 I 2083796.23 
CF34-022 I 748188.61 I 2083796.23 

26400 1 141.260 I - 1 mekg 800-5 
800-5 
800-5 CF34-022 I 748188.61 I 2083796.23 

CF34-022 1 748188.61 1 2083796.23 '25.00 I 25.50 I Iron I27200.00( 800-5 
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IHss 
Group 

Actual Actual 
Northing Easting Location 

Starting 
Depth 

(ft) 

Ending 
Depth 

(ft) 

Background 
Mean 

Plus 2 SD 
RL 

000-2 
000-2 
800-3 

CF35-040 748428.797 2083736.401 
CF35-040 748428.797 2083736.401 
CF37-009 748896.138 2083738.837 

4.50 
4.50 
4.50 

500.000 6.50 Fluoranthene 
6.50 Indeno( 1,2,3-cd)pyrene 83.000 
6.50 Pvrene 470.000 

5.00 
5.00 
5.00 

5.01 Uranium, Total 3.600 
5.01 Uranium-235 0.157 
5.01 Uranium-238 2.220 

000-2 I CF39-000 I 749172.472 
000-2 I CF39-000 I 749172.472 

2083848.635 
2083848.635 

G\ Dr@oseout Report for IHSS Group 000-4 0 0 
\ 

1 
Analyte WRWAL Unit Result 

800-5 I CF34-022 I 748188.61 I 2083796.23 
800-5 I CF34-022 I 748188.61 I 2083796.23 

25.00 1 25.50 I Nickel ' I 34.600 
25.00 I 25.50 I Strontium I 146.000 

20400 
613000 

800-5 I CF34-022 I 748188.61 I 2083796.23 
800-5 I CF34-022 I 748188.61 1 2083796.23 

25.00 I 25.50 I Uranium-234 I 3.824 
25.00 I 25.50 I Uranium-235 I 0.229 

300 2.253 I - 800 
800 8 0.094 I - 

800-5 I CF34-022 I 748188.61 I 2083796.23 25.00 I 25.50 I Uranium-238 I 3.824 35 1 2.000 . I - 
800-5 I CF34-022 I 748188.61 I 2083796.23 
800-5 I CF34-022 I 748188.61 1 2083796.23 

25.00 I 25.50 I Vanadium I 168.000 
25.00 I 25.50 I Zinc I 90.100 

7150 
307000 

2.50 I 3.00 I Acetone I 14.000 102000000 I 5.100 
2.50 1 3.00 I Methylene chloride I 1.100 
4.50 I 6.50 I AcenaDhthene 1 74.000 

2530000 
40800000 

E 800-3 I CF37-009 I 748896.138 1 2083738.837 
800-3 I CF37-009 I 748896.138 I 2083738.837 

4.50 I 6.50 I Anthracene . I 110.000 204000000 I 24.000 
4.50 1 6.50 I Benzo(a)anthracene I 200.000 34900 

3490 800-3 I CF37-009 I 748896.138 I 2083738.837 4.50 1 6.50 I Benzo(abvrene I 1 8 0 . 6 0  
800-3 I CF37-009 I 748896.138 I 2083738.837 
800-3 I CF37-009 I 748896.138 I 2083738.837 

4.50 I 6.50 I Benzo@)fluoranthene I 120.000 34900 I I 29.000 
4.50 I 6.50 I Benzo(k)fluoranthene 1 170.000 
4.50 I 6.50 I Chrvsene 1 230.000 

349000 
3490000 800-3 I CF37-009 I 748896.138 I 2083738.837 

800-3 I CF37-009 I 748896.138 I 2083738.837 
800-3 I CF37-009 I 748896.138 I 2083738.837 

27200000 I 23.000 
34900 

22 100000 800-3 I CF37-009 I 748896.138 I 2083738.837 
800-3 I CF37-009 I 748896.138 I 2083738.837 
800-3 I CF37-009 I 748896.138 I 2083738.837 

4.50 I 6.50 I Uranium-235 I 0.148 8 0.120 I - 
4.50 I 6.50 I Uranium-238 1 1.675 
4.50 I 4.80 I Uranium-235 I 0.158 

35 1 
8 

.~ 

800 

800-1 I CF38-009 1 749098.928 I 2083885.089 
800-1 
800-1 

I CF38-009 I 749098.928 I 2083885.089 
1 CF38-010 I 749095.829 I 2083949.459 

4.50 I 4.80 I Uranium-238 I 1.930 35 1 1.490 I - 
5.00 I 5.01 I 2-Butanone I 6.600 
5.00 I 5.01 I Acetone I 16.000 

192000000 
102000000 800-1 I CF38-010 I 749095.829 1 2083949.459 

800-1 I .CF38-010 I 749095.829 I 2083949.459 
800-1 I CF38-010 I 749095.829 I 2083949.459 

2750 3.040 I ' - 
0.120 I - 8 

35 1 800-1 1 CF38-010 I 749095.829 I 2083949.459 
6.00 I 6.10 1 Acetone I 12.000 102000000 
6.00 1 6.10 I Plutonium-2391240. I 0.198 50 0.020 I - 
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BT38-007 I 749147.516 
BT38-007 I 749147.516 

2081576.589 
2081576.589 35 1 

76 
1.490 pCi1g 
0.020 pCi1g 

76 
8 

76 

0.023 pCi/g- 
0.094 pCi1g 
0.020 DCiIE 

307000 I 73.760 - 
228000 I 16902.000 I 

- -  
m g k  
mdke 

268 
20400 ' 
20400 

16.990 - m a g  
1 1 S O  - mgkg 

mtr/ke 14.910 
8 0.094 pCilg 

26400 I 289.380 - m a g  

20400000 
'76 

26400 

22.000 ugkg 
0.020 P W  

289.380 mdke  

300 I 2.253 I P w g  
8 .  I 0.094 I PCik 

351 I 2.000 I DCi/e 

IHSS 
Group 

Starting 
Depth 

(ft) 

Actual Actual 1 Northing I Easting 

Ending 
Depth Analyte Result 

Background 

Plus 2 SD 
Area 

3.00 I Uranium-235 I 0.189 8 I 0.120 I - I DCiIe 1 001400 
1 001400 

000-4 
000-4 

2.50 
2.50 
8.00 

3.00 I Uranium-238 I ,2.619 
8.01 I ~mericium-24 1 I 0.035 1 001400 100-4 BU38-002 I 749039.101 I 2081729.023 

BU38-004 I 749068.933 I 2081652.691 
BU38-004 I 749068.933 I 2081652.691 

1 001400 
1 001400 

100-4 
100-4 

0.00 
0.00 

Americium-24 1 0.046 
Uranium-235 0.128 

Americium-24 1 0.050 5.00 1 001400 
1 001400 

100-4 
000-2 6.50 I Aluminum 140000.000 

5.50 I Zinc I 190.000 
228000 I 35373.170 I - 1 mdkn 4.50 

5.00 1 001400 000-4 
7.50 I Aluminum ~19000.000 1 001400 

1 001400 
000-4 
000-4 

7.00 
7.00 
7.00 

7.50 I Chromium I 19.000 
7.50 I Lithium I 13.000 1001400 000-4 

BU38-023 I 74903 1.684 I 208 1730.9 14 
BU38-025 I 748999.138 I 2081585.488 

7.50 I Nickel I 16.000 1001400 
1 001400 

000-4 
000-4 

7.00 
8.00 8.50 I Uranium-235 I 0.168 

7.50 I Barium I 1230.000 BV38-016 I 749001.65 1 2081732.332 7.00 1 001400 
1 001400 
1 001400 

000-4 
400-7 
000-4 

BW38-009 I 749194.732 I 2082215.962 
BX44-001 I 749990.71 1 I 2082622.966 

3.30 1 Acetone I 6.800 102000000 I 1 4.600 I udke 3.00 
7.00 7.50 I 2-Methylnaphthalene I 1100.000 

7.50 I Americium-241 I 566.500 7.00 100/400 
1 001400 

000-4 
000-4 7.50 I Barium I 954.000 7.00 

7.00 

7.00 

.1 OOl400 000-4 140.000 bis(2- 
7S0 I Ethylhexy1)phthalate I 1970000 I - 1 35.000 I ugkg 

1001400 000-4 7.50 I Fluorene . I 57.000 
7.50 I Mercurv I 13.800 

40800000 

3090000 535.000 
0.020 

25200 1.520 - 1 OOl400 000-4 BX44-001 I 749990.71 1 I 2082622.966 7.00 
7.00 7.50 I NaDhthalene I 1400.000 1 001400 

100/400 
000-4 
000-4 7.00 

7.00 
7.00 

100/400 000-4 300 1 2.640 Uranium-234 2056.000 
7.50 Uranium-235 27.410 000-4 

000-4 
8 0.120 

351 1 .  1.490 I P W  7.50 1 Uranium-238 ' 1  2056.000 7.00 
0.00 I00/400 400-6 0.50 I Uranium-234 I 2.802 

0.50 I Uranium-235 I 0.169 0.00 1 001400 
1001400 

400-6 
400-6 

BY37-019 748912.542 2082372.031 
BY37-019 748912.542 2082372.031 0.50 I Uranium-238 1 2.802 0.00 
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Starting Ending 
Depth Depth 

(ft) (ft) 

Background 

Plus 2 SD 
Analyte Result WRW AL Mean RL Unit 

300/500 
300/500 
300/500 

000-4 BZ42-015 750012.432 2082546.466 
000-4 BZ42-015 750012.432 2082546.466 
000-4 BZ42-016 750016.407 2082566.185 

3.00 1 3.30 I Uranium-23 8 I 2.902 I , 351 I 1.490 I PCik 
3.00 1 3.30. I ~ranium-234 ' I 3.504 300 I 2.640 I D c i / p  

3.00 
3.00 

3.30 . Uranium-235 . I 0.191 I 8 0.120 I pCi/g 
3.30 Uranium-23 8 I 3.504 I 35 1 1.490 I pCi/g 

14.50 
14.50 
14.50 

16:50 Uranium-235 . 0.361 8 0.120 pCi/g 
16.50 Uranium-23 8 5.553 35 1 1.490 pCi/g 
16.50 Uranium-234 5.132 300 2.640 U Ci/p 

14.50 I 16.50 I Uranium-235 I -0.244 I 8 0.120 I pCi/g 
14.50 I 16.50 I Uranium-238 I 5.132 I 351 I 1.490 1 DCdQ 

14.50 
14.50 

16.50 I Uranium-235 0.307 8 0.120 pCi/g 
16.50 I Uranium-23 8 5.616 351 I 1.490 - .  pCi/g 

12.50 I 14.50 I Uranium-238 I 2.950 
12.50 I 14.50 I Uranium-234 I 4.093 

35 1 1.490 pCi/g 
300 2.640 PCik 

3001500 
300/500 
300/500 

000-4 BZ43-004 749980.463 2082674.206 
000-4 BZ43-004 749980.463 2082674.206 
500-1 BZ43-005 749991.706 2082612.92 

12.50 
6.50 
6.50 

14.50 Uranium-238 4.093 35 1 1.490 pCi/g 

8.50 Uranium-235 . 0.170 8 0.120 &i/e 
8.50 Uranium-234 3.076 300 2.640 PC4? 

8.50 
8.50 
8.50 

10.50 Uranium-234 3.914 300 2.640 P W  
10.50 Uranium-235 0.190 8 0.120 pCi/g 
10.50 Uranium-238 3.914 35 1 1.490 DCik 

10.50 
10.50 
10.50 

4.672 300 2.640 Pcyg 11.00 Uranium-234 
11.00 Uranium-235 0.283 8 0.120 pCi/g 
11.00 Uranium-238 4.672 35 1 1.490 DCi/e 

6.50 I 8.50 I Uranium-234 I 4.604 
6.50 I 8.50 I uranium-235 I 0.212 

300 2.640 P w g  
8 0.120 pCi/g 

IHSS Actual Actual I Northing 1 Easting Area I Group 1 
3.00 1 3.30 I Uranium-234 I 2.902 1 300 I 2.640 I - I ~ C i k  

300/500( 000-4 I BZ42-016 I 750016.407 I 2082566.185 
300/500 1 000-4 I BZ42-016 I 750016.407 I 2082566.185 
300/500 I 500-1 I BZ43-000 I 750003.701 1 2082555.204 14.50 I 16.50 I Uranium-234 I 5.553 1 300 I 2.640 I - I UCIYP 
300/5001 500-1 I BZ43-000 I 750003.701 I 2082555.204 
300/5001 500-1 I BZ43-000 I 750003.701 I 2082555.204 
300/5001 500-1 1 BZ43-001 1 749984.487 I 2082552.194 
300/5001 500-1 I BZ43-001 I 749984.487 I 2082552.194 
300/5001 500-1 I BZ43-001 I 749984.487 I 2082552.194 
300/500 I 500-1 I BZ43-002 I 749984.512 I 2082542.177 14.50 I 16.50 I Uranium-234 I 5.616 I 300 I 2.640 I - ' I UCIYP 
300/5001 500-1 I BZ43-002 I 749984.512 I 2082542.177 
300/5001 500-1 I BZ43-002 I 749984.512 I 2082542.177 
300/5001 000-4 I BZ43-003 I 749998.611 I 2082658.815 12.50 I 14.50 I Uranium. Total I 9.900 I 2750 I 3.040 I - I meke 
300/5001 000-4 I BZ43-003 I 749998.611, I 2082658.815 
300/5001 000-4 I BZ43-004 I 749980.463 I 2082674.206 

12.50 I 14.50 I Uranium-235 I 0.229 I 8 I 0.120 I - I D?%- 

300/5001 500-1 I BZ43-005 I 749991.706 I 2082612.92 
300/5001 500-1 I BZ43-005 1 749991.706 I 2082612.92 
300/5001 500-1 I BZ43-005 1 749991.706 I 2082612.92 

6.50 I 8.50 I Uranium-238 I 3.076 I 351 I 1.490 I - ' 1  DCi/e 

I I I I 

300/5001 500-1 I BZ43-005 I 749991.706 I 2082612:92 
300/5001 500-1 I BZ43-005 I 749991.706 I 2082612.92 
300/5001 500-1 I BZ43-005 I 749991.706 I 2082612.92 
300/5001 500-1 I BZ43-005 I 749991.706 I 2082612.92p 
300/5001 500-1 I BZ43-005 I 749991.706 I 2082612.92 
300/5001 500-1 I BZ43-006 I 749996.299 I 2082577.613 
300/5001 500-1 I BZ43-006 I 749996.299 I 2082577.613 
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Result 
Background 

Plus 2 SD 
WRW AL Mean RL 

12.50 .I Uranium-235 I 0.201 1 8 0.120 

4.50 I Uranium-23 5 1 0.127 I 8 0.120 

4.50 I Uranium-235 I 0.145 I 8 0.120 

4.50 I Uranium-235 1 0.190 I 8 0.120 

300/500 
300/500 
300/500 

500-1 BZ43-009 750089.068 
500-1 BZ43-009 750089.068 
500-1 BZ43-009 750089.068 

6.50 I Uranium-235 1 0.248 I 8 0.120 

4.50 
4.50 
12.00 

Uranium-238 1.638 35 1 1.490 

Americium-241 0.206 76 0.020 
Acetone 6.500 102000000 5.200 

12.00 
0.30 
0.30 

Plutonium~239/240 0.446 . 50 0.020 
Americium-241 I .  140 76 0.023 

Plutonium-239/240 0.489 50 0.066 
0.30 
0.30 

I Uranium-235 I ‘0.445 I 8 0.094 
I Uranium-238 I 2.720 I 351 I I 

0.30 
0.30 
7.30 

Uranium-235 ‘0.445 8 0.094 
Uranium-238 2.720 35 1 2.000 

Americium-241 0.758 76 0.020 7.30 I Americium-241 I 0.758 I 76 I 
7.30 
7.30 

Plutonium-239/240 4.318 50 0.020 
Uranium, Total 8.600 2750 3.040 

I I I 

Actual 
Northing Area I ,mss 1 Location I Group 

Starting 
Depth 

(ft) 

Actual 
Easting 

Ending 
Depth 

(ft) 
Analyte Unit 

pCi/g 
PCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

mdkg 
m a g  
pCi/g 

mg/kg 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
p Ci/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

u a g  

PCi/g 
m a g  

I I I 
300/5001 500-1 I BZ43-006 I 749996.299 

I 
2082577.613 I 6.50 

I I I I I 
8.50 I Uranium-238 I 4.604 I 351 I 1.490 

300/5001 500-1 I RZ43-006 I 749996.299 
300/5001 500-1 I BZ43-006 I 749996.299 

10.50 I Uranium-234 I 5.199 1 300 I 2.640 
10.50 I Uranium-238 I 5.199 I 351 I 1.490 

300/5001 500-1 I BZ43-006 I 749996.299 2082577.613 I 10.50 12.50 I Uranium-234 I 4.462 I . 300 I 2.640 I - 
300/5001 500-1 I BZ43-006 I 749996.299 
300/5001 500-1 I BZ43-006 1 749996.299 

2082577.613 I :::(I: 
2082577.6 13 
2082551.858 I 2.50 4.50 I Arsenic I 13.300 I 22.2 I 13.140 I - 
2082551.858 I 22: 
2082551.858 300/5001 500-1 I BZ43-007 I-750016, 

300/5001 500-1 I BZ43-007 I 750016.615 
300/5001 500-1 I BZ43-008 1 750052.834 

2082551.858 I 4.50 6.50 I .Baiium I 1110.000 I 26400 I 289.380 I - 
2082543.591 I ::(I: 
2082543.591 300/5001 500-1 I BZ43-008 I 750052.834 

300/5001 500-1 , I BZ43-009 I 750089.068 
300/5001 500-1 I BZ43-009 I 750089.068 %%q+& 

2082543.206 

4.50 I Uranium-234 I 4.872 I 300 I 2.640 I - 

300/5001 500-1 I BZ43-009 1 750089.068 
2082543.206 I 4.50 6.50 1 Uranium-234 I 3.456 I 300 I 2.640 I - 

300/5001 500-1 I BZ43-010 I 750124.546 
300/5001 500-1 I BZ43-010 I 750124.546 

2082537.064 1 :::: 
2082537.064 
2082541.063 2.50 

4.50 I Uranium-235 I 0.217 I 8 I 0.120 I - 

300/5001 500-1 I BZ43-011 I 750160.767 
300/5001 000-4 I BZ43-028 1 749993.69 
300/5001 000-4 I BZ43-028 I 749993.69 
300/5001 000-4 I BZ43-029 I 750091.64p 
300/5001 000-4 I BZ43-029 I 750091.64 
300/5001 000-4 I B243-029 I 750091.64 

2082545.318 I 0.00 
2082545.318 1 :::: 
2082545.3 18 300/5001 000-4 I BZ43-029 I 750091.64 

300/5001 000-4 I BZ43-029 1 750091.64 
300/5001 000-4 I BZ43-029 I 750091.64 

2082545.318 I 7.00 

300/500 I 000-4 1 BZ43-029. I 750091.64 
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Background 
Mean 

Plus 2 SD 

I 

RL Unit IHSs 
Group Area 

300/5001 000-4 I BZ43-029 1 750091.64 I 2082545.318 I 7.00 1 7.30 I Uranium-234 I 5.115 I 300 
300/5001 000-4 I BZ43-029 I 750091.64 I 2082545.318 I 7.00 I 7.30 I Uranium-235 I 0.201 I 8 

Starting Ending 

(ft) (ft) 
Depth Depth Analyte Result WRW AL Actual 

Northing Easting Location 

300/5001 000-4 I BZ43-029 I 750091.64 I 2082545.318 I 7.00 I 7.30 I Uranium-238 1 5.115 I 35 1 
300/5001 000-4 I BZ43-030 I 749965.925 I 2082958.28 I 0.00 I 0.50 I Uranium-234 I 3.939 I 300 

2.000 
2.640 

1300/5001 000-4 I BZ43-030 I 749965.925 I 2082958.28 I 0.00 I 0.50 I Uranium-235 I 0.188 I 8 
pCi/g 
p Ci/g 

300/500] 000-4 I BZ43-030 I 749965.925 I 2082958.28 I 0.00 I 0.50 I Uranium-238 I 3.939 1 35 1 
300/5001 000-4 1 BZ43-036 I 749983.211 I 2082653.539 1 9.00 I 10.00 I Uranium-234 I 3.925 I 300 
300/500 
300/500 
300/500 

000-4 BZ43-036 749983.21 1 2082653.539 9.00 10.00 I Uranium-235 0.214 8 
000-4 BZ43-036 749983.21 1 2082653.539 9.00 10.00 Uranium-238 3.925 35 1 
000-4 BZ43-037 749978.049 2082584.689 17.00 18.00 Uranium-234 3.468 300 

1300/5001 000-4 I BZ43-037 I 749978.049 I 2082584.689 I 17.00 I 18.00 I Uranium-238 I 3.468 I 351 

1.490 
2.640 

300/5001 000-4 I BZ43-038 I 749935.063 I 2082618.401 I 0.00 I 0.50 I Uranium-234 I 3.545 I 300 
300/5001 000-4 I BZ43-038 I 749935.063 I 2082618.401 I 0.00 I 0.50 I Uranium-235 I 0.167 I 8 

pCi/g 
P W  

1300/5001 000-4 I BZ43-038 I 749935.063 I 2082618.401 I 0.00 I 0.50 I Uranium-238 I 3.545 I 351 
300/500 
300/500 
300/500 

000-4 BZ43-039 749947.136 2082619.394 0.00 0.50 Americium-24 1 0.21 8 76 
000-4 BZ43-039 749947.136 2082619.394 0.00 0.50 Plutoniuni-239/240 1.240 50 
000-4 BZ43-040 749957.983 2082621.421 0.00 0.50 Uranium-235 0.213 8 

300/500 
300/500 
300/500 

300-4 BZ45-005 750395.702 2082554.764 6.50 8.50 Barium 822.000 26400 
300-4 BZ45-005 750395.702 2082554.764 6.50 8.50 Uranium-234 5.315 300 
300-4 BZ45-005 750395.702 2082554.764 6.50 8.50 Uranium-235 0.312 8 

300/500 I ,000-4 1 '  CA43-016 I 749987 I 2082750.904 I 8.50 I 10.50 I Barium I 1000.000 I 26400 
300/5001 000-4 I CA43-016 I 749987 I 2082750.904 I 8.50 I 10.50 I Uranium-235 I 0.135 I 8 

2.640 

1300/5001 000-4 I CA43-016 I 749987 1 2082750.904 I 8.50 I 10.50 I Vanadium 1 89.600 1 -7150 

P W  

300/5001 000-4 1 CA43-016 I 749987 I 2082750.904 I 10.50 I 12.50 I Barium I 1110.000 I 26400 
300/5001 000-4 I CA43-016 I 749987 I 2082750.904 1 10.50 I 12.50 I Iron 141200.000 I 307000 

0.120 pCi/g 
300/500 
3001500 
300/500 

2.640 ' 

0.120 
1.490 
2.253 

300-4 BZ45-005 750395.702 2082554.764 6.50 8.50 Uranium-23 8 5.315 351 
300-4 . BZ45-005 750395.702 2082554.764 6.50 8.50 Vanadium 137.000 7150 
000-4 CA43-016 749987 2082750.904 6.50 8.50 Barium 769.000 26400 

88.490 
289.380 

- mg/kg 
- m f l g  

0.120 

1.490 
2.640 p Ci/g 
0.120 
1.490 
0.020 

I pCi/g 

0.020 I PC% 
0.120 I pci/g 

88.490 - I m a g  

300/500 
300/500 

~ 

000-4 CA43-016 749987 2082750.904 10.50 12.50 Strontium 216.000 613000 
000-4 CA43-016 749987 2082750.904 10.50 12.50 Uranium-238 1.723 35 1 

289.380 
41046.520 
21 1.380 
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U 

300/500 I 000-4 
300/500 I 000-4 

CA43-016 1 749987 
CA43-017 I 749994.256 

300/500 
300/500 

000-4 CA43-017 749994.256 
000-4 CA43-017 749994.256 

7.00 I 8.50 
7.00 I 8.50 

Uranium-235 0.192 
Uranium-238 2.826 1.490 I pCdg 

289.380 I mgke 
300/500 
300/500 
300/500 

000-4 CA43-017 749994.256 
000-4 CA43-017 749994.256 
000-4 CA43-017 749994.256 

1.490 pCi/g 
289.380 - mg/kg 

0.120 
88.490 

I pCi/g 
- I m a g  

300/500 
300/500 
300/500 

000-4 CA43-022 749991.994 
000-4 CA43-022 749991.994 
000-4 CA43-022 749991.994 

0.094 
2.000 

pCi/g 
PCik 

289.380 - I mgkg 

2.50 
2.50 
2.50 

4.50 Naphthalene 2.400 
4.50 Tetrachloroethene 1.700 
4.50 Toluene 1.200 

I 1.000 
I 0.810 ' 

ugkg 
ugkg 

4.50 I 6.50 I Naphthalene 
4.50 I 6.50 I Uranium-234 

1 .ooo 
5.981 

I 0.890 
2.640 

ugkg 
P W  

I I 
Background 

Plus 2 SD 
Mean I RL I Unit Actual I Area I IHSS I Location 1 Northing Group 

Actual 
Easting WRWAL Analyte Result 

10.50 1 12.50 I Vanadium I 98.500 7150 88.490 I - I m&a 2082750.904 
2082858.148 
2082858.148 

7.00 I 8.50 I Barium I 945.000 
7.00 I 8.50 I Uranium-234 I 2.826 

26400 
300 

289.380 

2.640 PCi/g 
0.120 pCi/e 

I300/500 I 000-4 I CA43-017 I 749994.256. 
8 2082858.148 

2082858.148 
2082858.148 

35 1 
26400 1300/5001 000-4 I CA43-017 I 749994.256 8.50 I 10.50 I Barium 1 1210.000 

2082858.148 8.50 I 10.50 I Uranium-234 I 3.097 300 2.640 I - I PCUE 
8.50 I 10.50 I Uranium-238 I 3.097 
10.50 I 12.50 I Barium I 863.000 

2082858.148 
2082858.148 

35 1 
26400 

1300/500) 000-4 I CA43-017 1 749994.256 2082858.148 Iron I41 100.00( 10.50 I 12.50 I 307000 41046.520 I - I m a g  
300/5001 000-4 I CA43-017 I 749994.256 
300/5001 000-4 I CA43-017 I 749994.256 

10.50 I 12.50 1 Uranium-235 I 0.145' 
10.50 I 12.50 1 Vanadium I 89.300 

s 
7150 

2082858.148 
2082858.148 
2082932.164 1.1 .OO I 1 1 .SO I 1.2.4-Trichlorobenzene I 0.880 9230000 

11.00 I 11.50 1 Methylene chloride I 3.300 
11.00 I 11.50 I NaDhthalene I 1.400 

2082932.164 
2082932. I64 

2530000 
3090000 0.960 ugkg 

2.253 LI Ci/a 300/5001 000-4 I CB42-024 1 750004.392 
300/5001 000-4 I CB42-024 1 750004.392 

1.00 I 1.30 I Uranium-234 I 39.070 300 2083035.033 
2083035.033 
2083035.033 

1.00 I 1.30 1 Uranium-235 I . 0.370 
1.00 I 1.30 1 Uranium-238 1 39.070 

8 
35 1 1300/5001 000-4 I CB42-024 I 750004.392 

300/500/ 000-4 1 CB43-000 I 749977.418 
300/5001 000-4 I CB43-000 I 749977.418 

12.50 I 14.50 I Barium I 847.000 26400 2083 102.468 
2083 102.468 
2083 1 16.535 

12.50 I 14.50 I Strontium I 217.000 
12.50 I 14.50 I Barium I 1200.000 

6 13000 
26400 
7150 

21 1.380 
289.380 
88.490 

1300/5001 000-4 I CB43-001 I 749982.101 
300/5001 000-4 1 CB43-001 I 749982.101 
300/5001 000-4 I CB43-048 I 749991.824 

12.50 I 14.50 I Vanadium I 96.200 2083 1 16.535 
2082678.35 

2083295.733 
9.00 1 11.00 I Antimony I 0.720 
0.50 I 2.50 I Acetone I 15.000 

0.470 I - I m a g  409 
102000000 
9230000 

1300/5001 500-1 I CC431004 I 749993.004 1 5.000 I ug/kg 
I 0.740 I ugkg 300/5001 500-1 I CC43-004 I 749993.004 

300/5001 500-1 I CC43-004 I 749993.004 
2.50 I 4.50 I 1,2,4-Trichlorobenzene I 0.760 2083295.733 

2083295.733 
2083295.733 

I 0.890 I ugkg 3090000 
6 15000 

3 1300000 
1300/5001 500-1 I CC43-004 I 749993.004 
300/5001 500-1 1 CC43-004 I 749993.004 
300/5001 500-1 1 CC43-004 I 749993.004 

2083295.733 
3090000 2083295.73 3 

2083257.191 1300/5001 500-1 I CC43-007 I 750000.085 300 
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Ck.1 

IHSS 
Group 

V 

Actual Actual 
Easting Location Northing 

Background 
Mean 

Plus 2 SD 
RL Unit 

500-1 
500-1 

CC43-007 750000.085 2083257.191 
CC43-008 749996.579 2083217.175 

4.50 
4.50 

6.50 Uranium-235 0.134 
6.50 Naphthalene 0.970 

0.200 
0.094 

ugkg 
ugkg 

0.020 I pCiIn 17.00 
17.00 
17.00 

18.00 Americium-241 1.363 
18.00 - Plutonium-239/240 7.769 
18.00 Uranium-235 . 0.173 

20.00 
20.00 
20.00 

21 .OO Americium-241 1.002 
21.00 Plutonium-239/240 5.711 - 
21.00 Uranium-238 1.675 

0.020 
0.020 
1.490 
1.490 
0.120 
1.490 

pCilg 

pCilg 
pCilg 
pCiIg 
pCi/g 

5.830 ugkg 

PCik  

20.00 
6.50 
6.50 

22.00 Uranium-23 8 1.624 
7.10 Uraiium-235 0.141 
7.10 Uranium-238 1.817 

8.50 
8.50 
8.50 

10.10 Ethylbenzene 6.460 
10.10 Toluene 6.910 
10.10 Uranium-235 0.185 

I 5.830. 
0.120 

ugkg 
PCik 

8.50 I 10.10 I Xylene 
10.50 I 11.50 I Uranium-235 

41.700 
0.159 

500-3 
500-3 ' 
500-3 

CE43-000 750054.497 2083555.328 
CE43-000 750054.497 2083555.328 
CE43-000 750054.497 2083555,328 2.640 

0.120 
P W  
pCilg 

WRWAL Analyte Result 

Uranium-238 5.981 
Uranium-235 0.140 

1.490 pCilg 35 1 
8 

E 500-1 I CC43-012 I 750000.989 I 2083194.522 
500-1 1 CC43-017 I 750005.732 I 2083160.322 

- 8  
3090000 

50 . 

0.120 pCilg 

0.020 500-1 I CC43-017 I 750005.732 I 2083160.322 4.50 I 6.50 I Plutonium-2391240 I 0.446 3 0015 00 

3001500 
000-4 I CC43-037 I 749993.099 I 2083213.455 
000-4 I CC43-037 1 749993.099 I 2083213.455 

0.00 I 0.50 I Acetone I 5.000 
0.00 I 0.50 I Carbon Tetrachloride I 0.340 

102000000 
81500 

I3001500 000-4 I CC43-037 I 749993.099 I 2083213.455 0.00 I 0.50 I Methylene chloride I 1.600 2530000 
000-4 I CC43-037 I 749993.099 1 2083213.455 
000-4 I CC43-037 I 749993.099 1 2083213.455 

0.00 I 0.50 I Tetrachloroethene I 0.790 
0.00 I 0.50 I Toluene I 0.099 

6 15000 
3 1300000 

19600 3 0015 00 
3 0015 00 
300/500 ' E  3001500 

000-4 1 CC43-037 I 749993.099 I 2083213.455 0.00 I 0.50 I Trichloroethene I 0.170 
500-3 1 CD43-022 I 750034.7971 .I 2083549.844 
500-3 1 CD43-022 I 750034.7971 I 2083549.844 

76 
50 
8 500-3 I CD43-022 I 750034.7971 I 2083549.844 0.120 pCilg 

500-3 I CD43-024 I 750059.3052 I 2083539.531 
500-3 I CD43-024 I 750059.3052 I 2083539.531 

76 
50 
351 500-3 I CD43-024 I 750059.3052 I 2083539.531 3001500 

3001500 
500-3 .I CD43-029 I 750060.129 I 2083480.533 
500-3 I CE43-000 I 750054.497 I 2083555.328 

35 1 
8 

35 1 500-3 I CE43-000 I 750054.497 I 2083555.328 3001500 

3001500 
500-3 I CE43-000 I 750054.497 I 2083555.328 
500-3 I CE43-000 I 750054.497 I 2083555.328 

4250000 
3 1300000 

8 500-3 I CE43-000 I 750054.497 I 2083555.328 3001500 

3 0015 00 
500-3 I CE43-000 I 750054.497 I 2083555.328 
500-3 I CE43-000 I 750054.497 I 2083555.328 

2040000 
8 
8 14.70 I 15.80 I Uranium-235 I 0.175 3001500 

300/500 
16.50 1 18.50 I Uranium-235 I 0.152 8 
18.50 I 20.50 I Uranium-234 I 4.585 
18.50 I 20.50 I Uranium-235 I 0.240 

300 
8 500-3 1 CE43-000 I 750054.497 I 2083555.328 

500-3 I CE43-000 I -750054.497 I 2083555.328 18.50 I 20.50 I Uranium-238 I 4.585 35 1 
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P c d g  
pCi1g 
pCilg 
pCilg 
p Ci/g 
pCilg 
pCilg 
pCilg 
pCitg 

ug/kg 
m a g  
m a g  
pCilg 
mg/kg. 

2.50 
4.50 

4.50 Uranium-238 I 1.631 
6.50 Barium I 989.000 

4'50 

4.50 

96.000 

6.50 Di-n-butvhhthalate 130.000 

bis(2- 
Ethylhexy1)phthalate 

8 0.120 

Unit 1' Background 

Plus 2 SD 
WRWAL Mean RL ' IHSS 

Group 
Actual 
Easting Analyte Result 

Uranium-234 4.066 

Northing Area 

300 I 2.640 I . 2083555.328 500-3 
500-3 2083555.328 0.120 

1.490 
0.120 

20.50 22.40 Uranium-235 0.175 
20.50 22.40 . Uranium-238 4.066 
10.00 10.30 Uranium-235 0.249 

I3OOt500 500-3 CE43-000 I 750054.497 2083555.328 
CF48-026 1 751174.361 
CF49-025 751185.198 

2083719. I33 
2083851.294 

300t500 

3 0015 00 

000-4 
000-4 
000-4 

10.00 I 10.30 1 Uranium-234 I 4.522 2.640 
0.120 
1.490 

CF49-025 I 75 1 185.198 208385 1.294 10.00 10.30 Uranium-235 0.323 
10.00 10.30 Uranium-238 4.522 
9.00 10.50 Uranium-235 0.134 

CF49-025 75 1 1 85.198 + CK44-024 750012.106 
208385 1.294 
2082774.164 

000-4 
000-4 
000-4 

8 I 0.120 I - 
CE40-003 I 749386.308 2083693.923 50 I 0.020 

102000000 I I 1.500 

700 

2083686.902 
2083688.335 

000-4 
000-4 

~~ ~~ 

15.00 1 15.50 I Lead I 37.000 1000 I 24.970 I - 
000-4 CE41-001 I 749591.811 2083688.335 15.00 I 15.50 I Zinc I 160.000 307000 I 139.100 

351 I 1.490 CE4 1-002 I 749685.1 8 
CE42-001 749916.871 

4.50 I 5.00 I Uranium-238 I 1.535 
2.50 I 4.50 I Barium I 1210.000 

2083698.246 
2083700.0 I2 

000-4 
700-2 26400 I 289.380 I - 
700-2 CE42-001 I 749916.871 2083700.0 12 96.000 bis(2- 

2'50 I 4S0 I Ethy1hexyl)phthalate 1 1970000 I I 74.000 1 700 

pCilg I 700 700-2 CE42-001 I 749916.871 351 I 1.490 
26400 I 289.380 

2083700.01 2 
2083700.01 2 

2083700.01 2 

2083700.012 E 700 

700-2 

700-2 1970000 1 - I 81.000 

73700000 I I 23.000 700-2 
700-2 2083700.012 4.50 I 6.50 I Strontium I 217.000 613000 I 211.380 I - 

4.50 I 6.50 I Uranium-234 I 3.284 
4.50 I 6.50 I Uranium-235 I 0.240 

700-2 
700-2 

2083700.012 
2083700.012 

I 700 700-2 CE42-001 I 749916.871 4.50 I 6.50 I Uranium-238 1 3.284 351 I 1.490 I - 2083700.01 2 

E 8.00 I 8.50 I Acetone I 15.000 
8.00 I 8.50 I NaDhthalene I 0.570 

102000000~ I 1.600 
3090000 1 I 0.410 

000-4 
000-4 

2083686.922 
2083686.922 

I 700 000-4 CE42-007 I 749886.632 2083686.922 8.00 I 8.50 I Trichloroethene I 1.600 19600 I I 0.150 

E 0.00 I 0.30 I Acetone 1 4.600 
8.50 I 8.80 1 Lithium . 1 47.000 

102000000 I I 1.800 
20400 I 34.660 

-000-4 
000-4 

2083687.49 
2083687.287 

I 700 000-4 CE43-019 I 749993.668 2083687.287 8.50 1 8.80 I Uranium. Total I 9.700 2750 I 3.040 1 - 
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Background 

Plus 2 SD 

Actual 
Northing Location Analyte Result Easting Area Group- 

CE43-019 I 749993.668 2083687.287 I 8.50 I 8.80 1 Uranium-238 I 3.150 351 1 1.490 1 - 
2083616.844 I 12.50 I 1.4.50 1 Tnchloroethene I 3.300 
2083616.844 I 14.50 I 16.50 1 1.2.4-Trichlorobenzene I 0.850 

19600 I I 1.100 
I 0.810 9230000 I 

CE44-027 I 750315.278 2083616.844 I 14.50 I 16.50 I Naphthalene I 1.600 3090000 I I 0.980 
CE44-027 I 750315.278 
CE44-027 750315.278 

2083616.844 14.50 I 16.50 I Trichloroethene I 1.300 
2083616.844 I 16.50 I 18.50 I Trichloroethene 1 1.700 

19600 I I 0.990 
19600 I I 1.100 p 

700- 10 

CE44-027 I 7503 15.278 2083616.844 I 18.50 I 20.50 I Trichloroethene I 1.200 19600 I I 1.100 
CE44-027 1 750315.278 
CE44-027 7503 15.278 

2083616.844 I 18.50 I 20.50 I Uranium-23 8 I 1.790 
2083616.844 I 20.50 I 22.00 I Acetone I 6.000 

351 I 1.490 
1020000001 I 5.700 

I 70; 1 700-10 
700- IO 
700-10 

700 700-10 

CE44-027 I 750315.278 2083616.844 I 20.50 I 22.00 I NaDhthalene I 1.300 3090000 I I 1.100 
2083616.844 20.50 22.00 Tnchloroethene 3.900 
2083616.561 12.50 14.50 Acetone 16.000 

19600 1.100 
102000000 5.700 
4250000 2083616.561 I 12.50 I 14.50 I Ethvlbenzene ~ 1-4500- 1 '  ;'; I 700-10 

700- 10 
CE44-028 750305.834 
CE44-028 750305.834 t CE44-028 750305.834 

2083616.561 I 12.50 1 14.50 I Toluene I 36.000 31300000 I 1 0.960 
2083616.561 I 12.50 I 14.50 I Tnchloroethene I 1.900 
2083616.561 I 12.50 I 14.50 I Xvlene I 16.000 

19600 I I 1.100 
2040000 I I 3.400 I 700 1 700-10 

CE44-028 1 750305.834 
CE44-028 750305.834 

102000000 I I 5.500 
351 I 1.490 
76 0.020 I 700 I 000-4 CE44-033 1 750237.774 2083682.974 I 8.00 I 8.50 I A r n e n ~ i u m - 2 4 1 ~ ~ ~ ~  
8 ' I 0.120 I - 2083682.974 8.00 8.50 Uranium-235 0.258 

2083745.663 0.00 0.50 Benzo(a)pyrene 52.000 
2083745.663 0.00 0.50 Benzo(bMuoranthene 49.000 

3490 I I ,41.000 
34900 I I 30.000 

I 

CE46-013 I 750672.685 
2083745.663 I 0.00 I 0.50 I Chrysene I 44.000 
2083745.663 I 0.00 I 0.50 I Fluoranthene I 69.000 

3490000 29.000 

2.253 

100-3 
700-3 
700-3 CE46-013 I 750672.685 2083745.663 I 0.00 I 0.50 I Uranium-234 I 3.952 

0.094 
2.000 
0.120 CG39-005 I 749365.098 

2083668.014 I 6.50 I 7.00 I Uranium-238 I 1.966 351 1 1.490. I - 
2084387.386 I 0.00 I 0.50 1 Americium-241 1 0.424 76 I 0.023 I - 
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B' d denotes AL exceedance. 
Italic type denotes values derived from HPGe measurement. 
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Location 

BU3 8-004 
BY37-0 19 
BY44-00 I 
BZ43-029 
BZ43-030 

2.3.4 800 Area 

The 800 Area includes samples collected as part of the MSS Group 000-2, 000-4, 800-1 , 
800-3, and 800-5 ER projects. Twenty-three characterization sampling locations were 
sampled in the 800 Area. One location contained arsenic at a concentration of 25.5 
mgkg (RFCA WRW soil AL of 22.2 m a g ) .  

Starting Depth Ending Depth Radionuclide SOR 
(ft) (ft) 

0 0.17 0.01 7 
0 0.5 0.038 
0 0.5 0.044 
0 0.3 0.083 
0 0.5 0.048 

Soil remediation was not required in the 800 Area based on RFCA because the 
nonradionuclide contaminant arsenic was detected in subsurface soil at a depth greater 
than 6-in below the ground surface. Analytical results of soil characterization sampling 
with concentrations greater than background means plus two standard deviations or RLs 
are shown on Figure 5. 

CE37-0 1 1 

2.4 SO& 

0 0.1 0.018 
CE46-0 13 0 0.5 0.049 
CI46-0 I O  
Cl46-0 14 
CJ46-02 1 

SORs for nonradionuclides were calculated for all surface soil (0 to 0.5 fi) where analyte 
concentrations were 10 percent or more of a contaminant’s RFCA WRW soil AL. Only 0 

0 0.5 0.047 
0 0.5 ’ 0.289 
0 0.5 0.088 
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one sample, CI46-014 had reportable nonradionuclide SOR of 0.112 and project 
decisions were not affected. 

3.0 SUMMARY STATISTICS 

Summary statistics, by analyte, were calculated for MSS Group 000-4 surface soil and 
subsurface soil sampling locations (Tables 6 and 7, respectively). These summaries are 
based on detected concentrations only for organics and above-background means plus - 
two standard deviations for inorganics. 

1 

Table 6 
Surface Soil Summarv Statistics 

Number 
Analyte Detection Average Maximum 

Vanadium 
32.26% 7.216 39.070 
12.50% 129.333 168.000 
12.50% 135.700 190.000 
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Table 7 

0 

0 
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4.0 ACCELERATED ACTION 

Accelerated action objectives were developed for IHSS Group 000-4 and are described in 
ER RSOP Notification #05-01 (DOE 2004c) and RSOP Notifications for other IHSS 
Groups listed in Table 1. Based on historical information, potential contaminants of 
concern (PCOCs) include acids, bases, solvents, radionuclides, metals, nitratehitrite, oils, 
and photographic chemicals (DOE 1999). Depending on the requirements of IA SAP 
Addenda listed on Table 1, samples were analyzed for metals, nitrate, PCBs, 
radionuclides, semivolatile compounds (SVOCs), and volatile organic compounds 
(VOCs). The ER RSOP remedial action objectives (RAOs) included the following: 

0 Provide a remedy consistent with the WETS goal of protection of human health and 
the environment; 

0 Provide a remedy that minimizes the need for long-term maintenance and institutional 
or engineering.controls; and 

0 Minimize the spread of contaminants during implementation of accelerated actions. 

The accelerated action remediation goals for IHSS Group 000-4 included the following: 

0 Conduct soil sampling at valve vaults and pipelines that were not clean-closed. Soil 
samples will be collected at valve vaults as they are removed. It is anticipated that 
valve vaults 8, 9, 10, 11, 12, and 13 will be removed. Confirmation samples will be 
collected along pipelines at the following locations: 

- Breaks in the pipeline containment, 

- Stained soil, and 

- Pipe joints. 

It is anticipated that the pipelines between valve vaults 1 and 2, valve vault 2 and 
Building 883, valve vaults 3 and 7, valve vaults 7 and 8, and valve vaults 8 and 13 will be 
removed. 

0 

Remove soil with plutonium-239/240 or americium-241 activities greater than the 
RFCA WRW ALs to a depth of 3 feet, or to less than the applicable AL, which ever 
comes first. If concentrations are greater than 3 nanocuries per gram (nCi/g) between 
3 and 6 feet, characterize and remediate in accordance with RFCA Attachment 5 
(DOE et a1 2003). Conduct the SSRS to evaluate the need for additional action. 

If contaminated soil is removed, collect confirmation soil samples in accordance with 
the IABZSAP (DOE 2004d). 

Remediation targets will be identified based on ER characterization sampling 
conducted as part of other MSS Group characterization or on Decommissioning 
information. It is anticipated that after remediation there may be areas with 
concentrations of metals, radionuclides, and organics greater than background means 
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Activity 

Accelerated action characterization sampling 

Accelerated action soil removal activities in conjunction 
with characterization, in-process, and confirmation sampling 

Excavation backfilling and regrading activities 

plus two standard deviations or detection limits, but below RFCA ALs between 0 and 
3 feet in depth. 

ER accelerated action activities were conducted at MSS Group 000-4 between January 
2002 and July 2005. Starting and ending dates of significant activities are listed in Table 
8. Photographs of site activities are presented in Appendix B. All accelerated action 
objectives were achieved. Removal activities are described below. 

Starting Date Ending Date Duration 

January 2002 July 2005 

January 2002 July 2005 

January 2002 July 2005 

3 years 6 months 
(not continuous) 
3 years 6 months 
(not continuous) 
3 years 6 months 
(not continuous) 

4.1 NPWL Disposition 

The disposition of NPWL and associated valve vaults conducted as part of IHSS Group 
000-4 and other IHSS Group accelerated actions is described in the following sections. 
Some NPWL, while not associated with a specific IHSS Group, were removed as part of 
nearby accelerated actions. 

0 
4.1.1 

The above ground NPWL that were present south of the SEP and transferred waste from 
the modular storage tanks (MST) to the ponds were removed in 2003 (DOE 2003a). 

IHSS Group 000-1 - Solar Evaporation Ponds 

4.1.2 IHSS Group 800-1 - UBC 865 - Materials Process Building 

Two NPWL sections located west of Building 865 were tapped and drained, filled with 
epoxy, and removed. These sections were packaged and sent off site for disposal as low- 
level mixed waste. The northernmost line was removed up to Valve Vault 6, and all of 
the line to the Building 889 area was removed (there was no remaining end to grout) 
(DOE 2004a). 

4.1.3 IHSS Group 800-3 

NPWL from Valve Vault 2 to Building 883 and from Valve Vault 2 to Valve Vault 1 
were removed. NPWL from Valve Vault 2 to Valve Vault 3 were not removed, but were 
clean-closed in accordance with the RCRA Part B permit (DOE 2005d). Valve Vault 2 
was removed to greater than 4 feet (fi) below ground surface and grouted. 

6 &I 
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4.1.4 IHSS Group 800-6 , 

An 8-foot section of metal housing around the NPWL (RCRA Unit 40) adjacent to 
Building 889 was removed. The housing was disposed of as low level radioactive waste. 
The remaining line consists of a high-density polyethylene (HDPE) line in which the 
actual waste line resides. The waste line is PVC pipe. The waste line was capped, and 
the space between the waste line and the HDPE line was filled with grout (DOE 2003h). 
The line was removed as part of the Building 865 Decontamination & Decommissioning 
(D&D) Project. 

4.2 Soil Removal Activities 

Only one soil removal action was taken to remediate contaminated soil as part of the 
IHSS Group 000-4 project. A repaired section of NPWL located between Valve Vaults 
12 and 13 contained radionuclide contamination which required remediation. The area 
approximately 5 ft by 7 ft and 8 ft deep was excavated to remove contaminated soil 
(Figure 6). Following the removal of contaminated soil, confirmation sampling indicated 
radionuclide activities in the remaining soil were below RFCA WRW soil ALs. 

4.3 Site Reclamation 

Excavations described in Section 4.1 were backfilled with clean onsite soil. The 
excavation areas were regraded and revegetated. 

5.0 CONFIRMATION SAMPLING 
0 

Confirmation samples were collected from 10 locations in areas associated with NPWL. 
Confirmation sampling locations and analytical results with activities or concentrations 
greater than background means plus two standard deviations or RLs are shown on 
Figure 7 and analytical results are listed in Table 9. 

Confirmation samples were obtained from 5 locations in the 100/400 Area and 5 
locations in the 300/500 Area. Confirmation sampling in the 100/400 Area was 
conducted as part of the IHSS Group 400-7 project (DOE 2004e). Confirmation samples 
collected in the 300/500 Area were collected after radionuclide contaminated soil 
detected below a repaired section of NPWL was excavated. Results of all confirmation 
sampling indicate all activities and concentrations are less than RFCA WRW soil A L s  as 
shown on Figure 7. 
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Actual 
Area 1 g:$p 1 Location 1 Northing 

3001500 . 000-4 BZ43-034 749988.668 
3001500 000-4 BZ43-034 749988.668 
3001500 I 000-4 I BZ43-034 I 749988.668 
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Starting Ending 
Depth Depth Actual 

Easting 
(ft) (ft) 

Analyte 
Background 

Plus 2 SD 
Result WRW AL Mean 

I I I I I I 

2082624.879 I 7.50 I 8.00 I Americium-241. I 14.300 I 76 0.020 
2082624.879 I 7.50 I 8.00 I Naphthalene I 0.390 I 3090000 I 
2082624.879 I 7.50 I 8.00 I Plutonium-239/240 I 25.000 I 50 0.020 
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6.0 RCRA UNIT CLOSURE 

NPWL is RCRA Unit 374.3 and was closed in accordance with approved RCRA closure 
description documents (CDDs) (DOE 2002e and 2003i) and the WETS RCRA Part B 
Permit (CO-097-05-03-01), Part X, Closure (CDPHE 1997). Closure of the unit is 
described in the Closure Summary Report for the 700/800 Process Waste Transfer 
System, RCRA Unit 374.3 (DOE 2005f in preparation). 

7.0 SUBSURFACE SOIL RISK SCREEN 

The SSRS follows the steps identified on Figure 3 in Attachment 5 of RFCA (DOE et al. 
2003). 

Screen 1 - Are the COC concentrations below Table 3 RFCA WRW soil ALs? 

No. One sampling location contains arsenic at a concentration greater than the RFCA 
WRW soil AL. This location (CF33-010) did not require remediation because the 
nonradionuclide contaminant was detected at a depth greater than 6 in below the surface 
(5 A bgs). 

Screen 2 - Is there potential for subsurface soil to become surface soil (landslide and 
erosion areas identified on Figure l)? 

No. While some sampling locations are in an area mapped as prone to landslides, 
backfill and regrading of the area has buried residual contamination to depths greater than 
3 ft bgs. Additionally, regrading, compacting, and revegetating this area will hrther 
reduce the likelihood of erosion in this area. Other areas of the Site containing NPWL 
are not considered to pose a significant landslide risk. 

0 

Screen 3 - Does subsurface soil radiological contamination exceed criteria in Section 
5.3 and Attachment 14? 

No. No radionuclide contamination greater than 1 nCi/g exists at depths between 3 and 6 
ft bgs and activities of residual radionuclides do not exceed RFCA WRW soil ALs.. 

Screen 4 - Is there an environmental pathway and sufficient quantity of COCs that 
would cause exceedance of the surface water standards? 

No. Contaminant migration via groundwater is the primary pathway whereby surface 
water could be impacted by residual contamination from MSS Group 000-4. As 
described in Screen 2, most locations containing NPWL are stable areas that are not 
prone to landslides or high erosion. 

' 

The potential for exceedances of surface water standards via the groundwater pathway 
should be minimal for the following reasons: 

0 Major portions of NPWL has been removed, eliminating these areas as potential 0 sources; 
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0 Remaining NPWL has been rinsed, sampled for RCRA constituents, and shown to be 
RCRA-clean, further eliminating potential fbture releases of contamination. 

Contaminated soil has been excavated from areas associated with NPWL, with 
exception to the areas described in Section 2.2, thereby removing potential continuing 
sources to groundwater contamination; 

I Radionuclides and metals are relatively immobile; 

Results for organics were below RFCA WRW soil ALs; and 
/ 

0 Erosion controls will be incorporated as part of the final ground surface 
reconfiguration in this area, and ongoing surface water quality monitoring will 
continue to ensure the long-term effectiveness of the accelerated action for protecting 
surface water. 

8.0 STEWARDSHIP ANALYSIS 

The IHSS Group 000-4 stewardship evaluation was conducted through ongoing 
consultation with the regulatory agencies. Throughout the project, informal project 
updates from the Field Project Manager were provided through e-mails, telephone 
conversations, and personal contacts. Copies of Regulatory Contact Records are 
provided in Appendix A. 

8.1 Current Site Conditions 
0 

As discussed in Section 2.3, accelerated actions at IHSS Group 000-4 consisted of 
characterization sampling of soil, excavation radionuclide contaminated soil, and in- 
process and confirmation sampling of soil. Based upon the accelerated actions performed 
and analytical results of sampling, conditions at IHSS Group 000-4 include the following: 

Approximately 15,300 ft of NPWL were removed and disposed of from the Site. 

Approximately 6,200 ft of NPWL was grouted and left in place. 

0 All valve vaults (total of 20) associated with NPWL were removed as part of the 
IHSS Group 000-4 project. 

0 The potential sources of contamination related to NPWL that existed at 
concentrations greater than RFCA WRW soil ALs were removed unless remediation 
was not required based on RFCA (DOE et al. 2003). 

Arsenic is the residual contaminant remaining at a concentration greater than the 
RFCA WRW soil AL; however, remediation was not required according to RFCA 
(DOE et al. 2003) 

0 
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I -  

I 

0 

0 

0 

96 

0 Backfilling of excavations and regrading has been completed. Final grading of areas 
containing NPWL will be conducted as part of other projects. 

8.2 Near-Term Management Recommendations 

Because residual contaminant concentrations are low and potential contaminant sources 
have been identified or removed according to accelerated action objectives, no specific 
near-tern5 management actions are required. Contaminant concentrations in soil 
remaining at IHSS Group 000-4 do not trigger any further accelerated action. 

Near-term recommendations include the following: 

0 Excavation at the site will continue to be controlled through the Site Soil Disturbance 
Permit process; 

Access will be restricted; and 
I 

Site access and the SoilDisturbance Permit process will remain in place pending 
implementation of long-term controls. 

8.3 Long-Term Stewardship Recommendations 

Based on remaining environmenta1.conditions at IHSS Group 000-4, no MSS Group- 
specific long-term stewardship activities are recommended beyond the generally 
applicable Site requirements. Institutional controls that may be used as appropriate for 
this area include the following: 

0 Prohibitions on construction of buildings; 

Restrictions on excavation or other soil disturbance; and 

Currently, no Group-specific engineering controls or environmental monitoring are 
recommended as a result of the conditions remaining at IHSS Group 000-4. Likewise, no 
specific institutional or physical controls are recommended as a result of the conditions 
remaining at MSS Group 000-4. 

Prohibition on groundwater pumping in the area of MSS Group 000-4 and other 
IHSS Groups. 

MSS Group 000-4 will be evaluated as part of the Sitewide Comprehensive Risk 
Assessment (CRA). The CRA is part of the RI/FS that will be conducted for the Site. 

The need for and extent of any more general, long-term stewardship activities will also be 
analyzed in the RVFS and proposed as part of the preferred alternative in the Proposed 
Plan for the Site. Institutional controls and other long-term stewardship requirements for 
the Site will ultimately be contained in the Corrective Action DecisiodRecord of 
Decision (CADROD). This Closeout Report and associated documentation will be 
retained as part of the Rocky Flats Administrative Record (AR) file. 
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Area Location Northing Easting Media 

300/500 BX44-00 1 749990.71 1 2082622.966 Soil 

9.0 

There were no deviations fi-om ER RSOP Notification #05-01 (DOE 2004c) or other ER 
RSOP Notifications listed in Table 1. 

DEVIATIONS FROM THE ER RSOP 0 

Starting Ending 
Depth Depth 

(ft) (ft) 
7.0 7.5 

10.0 POST-ACCELERATED ACTION CONDITIONS 

Residual contaminant concentrations are below RFCA WRW soil ALs at IHSS Group 
000-2, with the exception of arsenic at one location. This location did not require 
remediation based on RFCA (DOE et al. 2003). 

11.0 WASTE MANAGEMENT 

NPWL derived waste was classified as LLW and LLMW. Waste consisted of soil, pipe, 
concrete, and debris generated during NPWL excavations and removal operations. Waste 
fi-om both the NPWL and OPWL projects were occasionally combined in the same waste 
containers. NPWL lines and valve vaults that did not meet RCRA clean closure and were 
removed, are covered under the RCRA Closure Summary Report (DOE 2005 in 
progress). 

12.0 SITE RECLAMATION 

Final regrading and revegetation of the area is being conducted as part of other projects. 
0 

13.0 NLR SAMPLING LOCATIONS 

The sampling location designated NLR for MSS Group 000-4 is listed in Table 10. NLR 
locations are flagged in the WETS Soil Water Database (SWD) to ensure they will not 
be incorporated into the Sitewide CRA or other Site analyses. 

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 77 69 

. .  



Draft Closeotrt Report for IHSS Group 000-4 

14.0 DATA QUALITY ASSESSMENT 

The DQOs for this project are described in the IASAP (DOE 2001a). All DQOs for this 
project were achieved based on the following: 

Regulatory agency-approved sampling program design in accordance with the 
IASAP (DOE 2001a) and IABZSAP(D0E 2004d); 

0 

Collection of samples in accordance with the sampling design; 

Implementation of remediation activities in accordance with ER RSOP Notification 
#05-01 (DOE 2004~); and 

0 

14.1 Data Quality Assessment Process 

The DQA process ensures that the type, quantity, and quality of environmental data used ' 
in decision making are defensible, and is based on the following guidance and 
requirements: ) 

Results of the DQA, as described in the following sections. 

0, U.S. Environmental Protection Agency (EPA), 1994a, Guidance for the Data Quality 
Objective Process, QA/G-4; 0 

0 EPA, 1998, Guidance for the Data Quality Assessment Process, Practical Methods 
for Data Analysis, QA/G-9; and 

0 

Verification and validation (V&V) of data are the primary components of the DQA. The 
final data are compared with original project DQOs and evaluated with respect to project 
decisions; uncertainty within the decisions; and quality criteria required for the data, 
specifically precision, accuracy, representativeness, completeness, comparability, and 
sensitivity (PARCCS). Validation criteria are consistent with the following RFETS- 
specific documents and industry guidelines: 

U.S. Department of Energy (DOE), 1999, Quality Assurance, Order 414.1A. 

0 EPA, 1994b, USEPA Contract Laboratory Program National Functional Guidelines 
for Organic Data Review, 540/R-94/012; 

EPA, 1994c, USEPA Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review, 540/R-94/013; 

Kaiser-Hill Company, L.L.C. (K-H), 2002a, General Guidelines for Data 
Verification and Validation, DA-GROl -v2, October; 

K-H, 2002b, V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, 
DA-RCOl-v2, October; 

0 

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 
70 



Draft Closeout Report for IHSS Group 000-4 

K-H, 2002c, V&V Guidelines for Volatile Organics, DA-SSOl-v3, October; 

K-H, 2002d, V&V Guidelines for Semivolatile Organics, DA-SS02-v3, October; 

K-H, 2002e, V&V Guidelines for Metals, DA-SSOS-V~, October; and 

This report will be submitted to the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) AR for permanent storage 30 days after 
being provided to CDPHE andor EPA. 

Lockheed-Martin, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-5. 

14.2 

Verification ensures that data produced and used by the project are documented and 
traceable in accordance with quality requirements. Validation consists of a technical 
review of all data that directly support the project decisions so that any limitations of the 
data relative to project goals are delineated and the associated data are qualified 
accordingly. The V&V process defines the criteria that constitute data quality, namely 
PARCCS parameters. Data traceability and archival are also addressed. V&V criteria 
include the following: 

Verification and Validation of Results 

0 Chain-of-custody; 

0 Preservation and hold times; 

0 Instrument calibrations; 

0 Preparation blanks; 

0 Interference check samples (metals); 

0 Matrix spikedmatrix spike duplicates (MSMSDs); 

0 Laboratory control samples (LCSs); 

0 Field duplicate measurements; 

0 Chemical yield (radiochemistry); 

0 Required quantitation limits/minimum detectable activities (sensitivity of chemical 
and radiochemical measurements, respectively); and 1 

0 Sample analysis and preparation methods. 

Evaluation of V&V criteria ensures that PARCCS parameters are satisfactory (that is, 
within tolerances acceptable to the project). Satisfactory V&V of laboratory quality 
controls are captured through application of validation “flags” or qualifiers to individual 0 records. 
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Raw hard-copy data (for example, individual analytical data packages) are currently filed 
by report identification number (RIN) and maintained by K-H Analytical Services 
Division (ASD). Older hard copies may reside in the Federal Center in Lakewood, 
Colorado. Electronic data are stored in the WETS SWD. Standardized real and QC data 
are included on the enclosed CD. 

0 

14.2.1 Accuracy 

The following measures of accuracy were evaluated: 

LCSs; 
0 Surrogates; 
0 Field blanks; and 

SampleMSs. 

Results are compared to method requirements and project goals. The results of these 
comparisons are summarized for RFCA COCs where the results could impact project 
decisions. Particular attention is paid to those values near ALs when QC results could 
indicate unacceptable levels of uncertainty for decision-making purposes. 

Laboratory Control Sample Evaluation 

As indicated in Table 1 1, LCS analyses were run for all methods except gamma 
spectroscopy. When the In-Situ Counting System (ISOCS) technique is used for gamma 
spectroscopy, an internal standard approach is used instead of LCSs. The onsite 
laboratory that performs gamma spectroscopy is therefore not required to provide LCS 
data. 

Table 11 
LCS Summarv 

I Test Method I Laboratory Batch I LCSRun? 1 
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0 

0 
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Test Method Laboratory Batch LCS Run? 

SW-846 6010 
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SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 

Test Method I Laboratory Batch I LCS Run? 

4121379 ' Yes 
4153599 Yes 
4155256 Yes 
4 156465 Yes 
4157058 Yes 

' 4169554 Yes 
41 70201 Yes 
4 176245 Yes 

I SW-8466010 

SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 

0 

40 16264 

4294553 Yes 
4299 180 Yes 
432121 1 Yes 
4321553 Yes 
4328406 Yes 
43293 19 Yes 
4329640 Yes 

I Yes 

8 $/ 
' .  76 

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment 



Draft Closeout Report f o r  IHSS Group 000-4 

SW-846 6010/6010B 
SW-846 6OlO/GOlOB 
SW-846 8082 
SW-846 8082 

2 1 84209 YCS 
2 186325 Yes 
4 105525 Yes 
4 I07424 Yes 
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SW-846 8082 
SW-846 8082 
SW-846 8260 
SW-846 8260 

Test Method 
~~ 

41 14653 Yes 
4 153605 Yes 
2 189455 Yes 
32 18284 Yes 

Laboratory Batch 

SW-846 8260 
SW-846 8260 
SW-846 8260 

LCS Run? 

MS3 VOA 030514B Yes 
MS3 VOA 030905A Yes 
MS3 VOA 030914B Yes 
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~~ 

Test Method I Laboratory Batch I LCS R u n ? I  

The minimum and maximum LCS results are tabulated, by chemical, for the entire 
project in Table 12. LCS results outside of tolerances were reviewed to determine 
whether a potential bias might be indicated. LCS recoveries are not indicative of matrix 
effects because they are not prepared using site samples. LCS results do indicate whether 
the laboratory may be introducing a bias in the results. Recoveries reported above the 
upper limit may indicate the actual sample results are less than reported. Because this is 
environmentally conservative, no further action is needed. 

The analytes with unacceptably low recoveries were evaluated. If the highest sample 
result divided by the lowest LCS recovery for that analyte is less than the AL, no further 
action is taken because any indicated bias is not great enough to affect project decisions. 
Based on this analysis, the LCS recoveries for this project did not affect project decisions. 0 
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Table 12 
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SW-846 6010/6010B 
SW-846 6010 
SW-846 6010 
SW-846 6010/6010B 
SW-846 8270 

Test Method 

SW-846 8082 

7440-48-4 Cobalt 102.00 102.00 
74404 8 -4 Cobalt 83.00 104.00 
7440-50-8 Copper 86.00 105.00 
7440-50-8 Copper 105.00 105.00 

84-74-2 Di-n-butyl phthalate 60.00 90.00 
SW-846 8270 1 17-84-0 Di-n-octylphthalate 55.00 85.00 
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Test Method 
Maximum 

Percent 

120.00 

83.00 

125.10 

82.00 
8 1 .OO 

87.00 

138.40 

. 85.00 

100.00 

75.00 
84.00 

100.00 
1 12.00 

99.00 

104.00 
104.00 

’ 99.00 

107.00 

105.00 

105.00 
98.00 

1 12.00 

135.90 

104.00 

101.00 

91.00 

77.00 

158.00 

75.00 

118.10 

104.00 

105.00 

97.00 

97.00 

75.00 
78.00 

47.00 

62.00 

77.00 
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Test Method 

Surrogate Evaluation 

The frequency of surrogate measurements, relative to each laboratory batch, is given in 
Table 13. Surrogate frequency was adequate based on at least one set per sample. The 
minimum and maximum surrogate results are also tabulated, by chemical, for the entire 
project. Surrogates are added to every sample, and, therefore, surrogate recoveries only 
impact individual samples. Unacceptable surrogate recoveries can indicate potential 
matrix effects. The highest and lowest surrogate recoveries for this project were 
reviewed, and results did not affect project decisions. 
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Minimum Maximum 
Recovery Recovery Analyte Number of 

Samples 
99 4-Bromofluorobenzene 85 124 

Unit 

YoREC 
99 
99 

Deuterated I ,2-dichloroethane 81 130.4 YOREC 
Deuterated Toluene 85.85 ' 1 14.4 YOREC 

Field Blank Evaluation 

Minimum .Maximum 
Re eo v e ry Recovery Analyte Number of 

Samples 
23 2-Fluorobiphen yl 47 74 
23 2-Fluorophenol 55 81 

Results of the field blank analyses are listed in Table 14. Detectable amounts of 
contaminants within the blanks, which could indicate possible cross-contamination of , 
samples, are evaluated if the same contaminant is detected in the associated real samples. 
When the real result is less than 10 times the blank result for laboratory contaminants and 
5 times the result for non-laboratory contaminants, the real result is eliminated. None of 
the chemicals were detected in the blanks at concentrations greater than one-tenth the AL. 
Therefore, blank contamination did not adversely impact project decisions. 

Unit 

%REC 
%REC 

I Table 14 

ESTLDEN I 7429-90-5 I Aluminum RNS 0.2000 

23 
23 

Preliminary Review Draft for Interagency Discussion/Not Issued for  Public Comment 
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Laboratory CAS No. Analyte 

ESTLDEN 9 1-20-3 Naphthalene 
ESTLDEN 10-12-8 Plutonium-239/240 
GEL IO- 12-8 P tu ton ium-23 9/240 
ESTLDEN 7782-49-2 Selenium 
ESTLDEN 7440-22-4 Silver 
ESTLDEN 7440-22-4 Silver 
STLDEN 7440-24-6 1 Strontium 
ESTLDEN 7440-24-6 Strontium 

0 

Uranium-23 8 

Field blank (EB = equipment, FB = field; RNS = rinse, TB.= trip) 
results greater than detection limits (not “U” qualified). 

Sample Matrrjc Spike Evaluation 

The minimum and maximum MS results are summarized by chemical for the entire 
project in Table 15. Organic analytes with unacceptably low recoveries resulted in a 
review of the LCS recoveries. According to the EPA data validation guidelines (EPA 
1994b), if‘organic MS recoveries are low, the data reviewer may use the MS and MSD 0 
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Test Method 

.d 

CAS No. 

\ 

SW-846 8260 
SW-846 8260 
SW-846 8260 
SW-846 8260 
SW-846 8260 
SW-846 8270 
SW-846 8260 
SW-846 8260 
SW-846 8260 
SW-846 8260 
SW-846 8260 
SW-846 8270 
SW-846 8270 

results in conjunction with other QC criteria. For this project, the LCS recoveries were 
checked, and these checks indicate no decisions were impacted for organic analytes. For 
inorganics, the associated maximum sample results were divided by the lowest percent 
recovery for each analyte. If the resulting number was less than the AL, decisions were 
not impacted, and no action was taken. For this project, all results were acceptable. Low 
recoveries of barium, iron, manganese, silver, and zinc did not affect project decisions. 

Table 15 

7 1 -55 -6 
79-34-5 
79-00-5 
75-34-3 
75-35-4 
120-82- I 
120-82-1 
95-50-1 
107-06-2 
78-87-5 
106146-7 
95 -9 5 -4 
88-06-2 

SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8270 

SW-846 8260 
SW-846 8270 
SW-846 8270 

120-83-2 
105-67-9 
5 1-28-5 
12 1-14-2 
606-20-2 
78-93-3 
9 1-5 8-7 
95-57-8 

SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8260 
SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8260 
SW-846 6010 
SW-846 8270 

91-57-6 
' 95-48-7 

88-74-4 
91-94-1 

534-52- 1 

106-47-8 
108-1 0-1 
106-44-5 
100-02-7 
83-32-9 
67-64- 1 

7429-90-5 
1 20- 1 2-7 

mple MS Evaluation Summary 
Minimum Maximum 

Analyte Percent Percent 
Recovery Recovery 

1, I ,  1 -Trichloroethane 78.3 118.0 
1 , I  ,2,2-Tetrachloroethae 46.2 143.4 

1.1.2-Trichloroethane 68.7 110.0 

No. of 

Batches 
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Test Method 

SW-846 6010 
SW-846 8082 
SW-846 8082 
SW-846 6010 
SW-846 6010 
SW-846 8260 
SW-846 8270 

Minimum 
CAS No. Analyte Percent 

Recovery 
7440-36-0 Antimony 28.0 
12674- I 1-2 Aroclor-1016 80.0 
1 1096-82-5 Aroclor-1260 79.0 
7440-38-2 Arsenic 81.0 
7440-39-3 Barium 0.0 
7 1-43-2 Benzene 72.2 
5 6-5 5 -3 Benzo(a)anthracene 53.0 

Maximum 
Percent 

Recovery 
72.0 %REC 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

80.0 
79.0 

31 
I 
I 

31 
31 
20 
9 
9 
9 
9 
9 

101.0 
141.0 
106.2 
80.0 

SW-846 8270 I 50-32-8 I Benzo(a)pyrene 55.0 79.0 
SW-846 8270 
SW-846 8270 . 
SW-846 8270 

SW-846 8270 Dibenzfa.h)anthracene 

205-99-2 Benzo(b)fluoranthene 58.0 81.0 
207-08-9 Benzo(k)fluoranthene 50.0 91.0 
65-85-0 I Benzoic Acid 0.0 62.0 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

9 
30 
9 
9 
9 
19 
19 
19 

No. of 

Batches 

No. of 
Samples 1 Lab 

%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

9 
31 
19 
19 
20 
19 
19 
19 
31 
9 
19 
31 
31 
9 
9 
9 
9 
19 
9 
9 
19 
9 
9 
9 

SW-846 8270 
SW-846 8260 
SW-846 8270 
SW-846 8270 
SW-846 8260 

132-64-9 Di benzofuran 56.0 81.0 
124-48- 1 Dibrornochlorornethane 66.4 120.0 
84-66-2 Diethylphthalate 56.0 81.0 
I3 1-1 1-3 Dimethyl phthalate 57.0 81.0 
100-4 1 -4 Ethvlbenzene 68.1 125.7 
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0 
98 

14.2.2 Precision 
Precision is measured by evaluated both MSDs and field duplicates, as described in the 
following sections. 

Sample Matrix Spike Diiplicate Evaluation 
Laboratory precision is measured through use of MSDs, as summarized in Table 16. 
Analytes with the highest relative percent differences (RPDs) were reviewed by 
comparing the highest sample result to the RFCA WRW soil AL,. For analytes with 
RPDs greater than 35 percent, if the highest sample concentrations were sufficiently 
below the AL, no further action is needed. Review of analytes listed on Table 16 with a 
RPD of greater than 35 percent indicated decisions were not impacted. 

Table 16 

2-Nitroaniline 

SW-846 8270 . 

SW-846 6010 I 7429-90-5 I Aluminum 200.00 J 
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I Test Method 

99 

CAS No. Analyte Max RPD (YO) 

SW-846 8270 I 67-72-1 I Hexachloroethane 34.92 
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SW-846 6010 
SW-846 8270 
SW-8466010 . 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010/6010B 
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193-39-5 Indeno( 1,2,3-cd)pyrene 14.88 
7439-89-6 Iron 200.00 
78-59-1 Isophorone 16.54 
7439-92- 1 Lead 17.58 
7439-93-2 Lithium 23.20 
7439-96-5 Manganese 200.00 
7439-97-6 Mercury 152.38 
7439-97-6 Mercurv 3.11 

Test. Method I CASNo. I 

SW-846 8260 
SW-846 6010 
SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8260 
SW-846 6010 
SW9056 OR E300.0 PREP E300.0 

Analyte 

75-09-2 Methylene chloride 33.71 
7439-98-7 Molybdenum 4.82 
86-30-6 n-Nitrosodiphenylamine 13.53 
62 1-64-7 n-Nitrosodipropylamine 18.98 
9 1-20-3 Naphthalene 22.90 
9 1-20-3 Naphthalene 26.72 
7440-02-0 Nickel 10.3 1 
14797-55-8 Nitrate 5.71 

I MaxRPD(%) I 

SW9056 OR E300.0 PREP E300.0 
SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 8270 
SW-846 6010 
SW-846 GO10 
SW-846 6010 

14797-65-0 Nitrite 2.08 
98-95-3 Nitrobenzene 22.22 
87-86-5 Pentachlorophenol 16.67 
108-95-2 Phenol 18.98 
129-00-0 Pyrene 20.00 
7782-49-2 Selenium 5.65 
7440-22-4 Silver 44.60 
7440-24-6 Stiontiurn 27.45 

SW-846 8260 
SW-846 8260 
SW-846 6010 
SW-846 8260 
SW-846 8260 
SW-846 8260 
SW-846 6010 
SW-846 6010 

100-42-5 Styrene 23.66 
127- 18-4 Tetrachloroethene 20.77 
7440-3 1-5 Tin 5.99 
108-88-3 Toluene 21.71 

1 006 1-02-6 trans- 1,3’-Dichloropropene 25.90 
79-0 1-6 Trichloroethene 28.89 
1 1-09-6 Uranium, Total 9.52 
7440-62-2 Vanadium 68.97 

SW-846 8260 
SW-846 8260 
SW-846 6010 

75-01-4 Vinyl chloride 45.30 

7440-66-6 Zinc 99.12 
1330-20-7 Xylene 25.12 

Field Duplicate Evaluation 

I Field duplicate results reflect sampling precision, or overall repeatability of the sampling 
process. The frequency of field duplicate collection should exceed 1 field duplicate per 
20 real samples, or 5 percent. Table 17 indicates field duplicate frequencies were 
inadequate for radionuclides (GAMMA SPEC), metals (SW846 6010/6010B), and 
SVOCs (S W-846 8270B). However, project decisions were not impacted. 
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SW-846 8270B 
SW8440 PREP SW3560(9) 
SW9056 OR E300.0 PREP E300.0 

0 

1 0 0.0% 
39 12 30.8% 
13 1 7.7% 

ESTLDEN 
ESTLDEN 

The field duplicate RPD values indicate.how much variation exists in the field duplicate 
analyses. EPA data validation guidelines state “there are no required review criteria for 
field duplicate analyses comparability” (EPA 1994b). For the DQA, the highest RPD 
values were reviewed (Table 18). For this project, project decisions were not impacted. 

SW-846 6010 Lithium 54.78 
SW-846 6010 Manganese 1 12.73 

Table 18 
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Lab Code Test Method Analyte Max RPD (YO) 

ESTLDEN 
ESTLDEN 
ESTLDEN 

14.2.3 Completeness 
Based on original project DQOs, a minimum of 25 percent of ER Program analytical (and 
radiological) results must be formally verified and validated. Of that percentage, no more 
than 10 percent of the results may be rejected, which ensures that analytical laboratory 
practices are consistent with quality requirements. The number and percentage of 
validated records (codes without “1”), the number and percentage of verified records 
(codes with “l”), and the percentage of rejected records for each analyte group for this 

I 0 project are listed in Table 19. 
~ 

SW-846 6010 Mercury 37.68 
SW-846 6010 Molybdenum 172.55 

SW-846 6010 Nickel 55.8 I 
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No. of Gamma 
Spectroscopy 

Records 

I5 

SW9056 or No. of SW-846 I No. of SW-846 No. of SW-846 No. of SW-846 No. of SW-846 No. of SW-846 No. of SW-846 E300_0 Prep 

E300-0 
Records 

6010 601 0/60 1 OB 6200 8082 8260 8270 8270B 
Records Records Records Records Records Records Records 

0 0 0 0 72 3 0 1 No V&V 
1 

J 

91 0 0 
2 0 0 

185 3 0 0 
0 
0 
0 

147 0 32 0 3 0 0 0 
422 4 3 0 1 0 0 0 
0 0 0 0 7 3 0 0 
0 ' 0  0 0 26 0 0 0 

JI  
JB 
JBI 

432 2 0 
I O  0 0 
26 0 0 

0 I 1 
0 0 
0 36 

0 0 0 0 0 0 0 
0 0 0 1 0 0 0 
0 32 0 34 0 0 5 

UI 
UJ 

1 0 0 
108 1 0 

129 
343 

457 0 310 56 1 I O 8  466 0 0 
1526 17 30 0 2807 718 51 14 VI 

Total 
5799 293 0 
9487 405 3 

% Validated 
Verified 

30.98% 27.16% 100.00% 
6457 295 0 

26.38% 25.00% 23.87% 0.00% 90.78% 100.00% 27.83% 39.08% 0.00% 

YO Verified 
Rejected 
'YO Rejected 

68.06% 72.84% 0.00% 
2 1 0 

0.02% 0.25% 0.00% 0.00% 0.04% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

I Table 19 

No. Of Alpha 
Total No* Of Spectroscopy NO. of Gamma Validation 

Qualifier Code I Records I Records I . Spec 

2 0 , I  0 . O  0 0 0 0 0 

R 1 2 1  1 0 

0 96 2 5 0 I ' 81 I O  3 0 
V 105 I 3 

489 I . 2685 I 23 I . 412 I 56 I 4140 I 1200 I 54 I 20 I 
Validated I 2939 I 1 I O  I 3 129 I 64 1 I 0 I 374 I 56 I 1152 I 469 I 0 I 5 I 

345 I 2044 I 23 I 38 I 0 I 2916 I 728 I 54 I 14 I 
70.55% I 76.13% I 100.00% I 9.22% I 0.00% I 70.43% I 60.67% I 100.00% I 70.00% I 

0 1 0 0 0 0 0 0 ,  I 0 

Validated codes: 
Verified codes: 

J, V, JB, UJ 
I ,  J1, VI,  J B I ,  UJI 

I' 

a 
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Two records, one for alpha spectroscopy and one for metals (SW-846 6010), out of 
2,939 (0.02 percent) validated records were rejected. None of rejected records affected 
project decisions. For this project, 30.98 percent of the analyses were validated. This 
exceeds the overall ER Program V&V goal of 25 percent. 

14.2.4 Sensitivity 
Reporting limits, in units of ugkg for organics, mgkg for metals, and picocuries per 
gram (pCi/g) for radionuclides, were compared with RFCA WRW soil ALs. Adequate 
sensitivities of analytical methods were attained for all COCs that affect remediation 
decisions. “Adequate” sensitivity is defined as an RL less than an analyte’s associated 
AL, typically less than one-half the AL. 

14.3 Summary of Data Quality 

FWDs greater than 35 percent indicate the sampling precision limits of some analytes 
have been exceeded. Data collected and used for MSS Group 000-4 are adequate for 
decision making. 

15.0 CONCLUSIONS 

Results of the accelerated action justify No Further Accelerated Action (NFAA) for IHSS 
Group 000-4. Justification is based on the following: 0 

The potential sources of contamination existing in soil at concentrations greater than 
RFCA WRW soil ALs, with the exception of arsenic at one location were removed, 
which did not require remediation based on RFCA. 

All valve vaults associated with NPWL were either partially excavated and backfilled 
or flow filled, or were completely removed, thereby eliminating these areas as 
potential sources of future contaminant releases. 

Remaining NPWL has been rinsed, sampled for RCRA constituents, and shown to be 
RCRA-clean, hrther eliminating potential fhture releases of contamination. 

In accordance with the SSRS, subsurface soil in the area is not subject to significant 
erosion. 

16.0 REFERENCES 

CDPHE 1997, RCRA Part B Permit CO-097-05-03-01. 

DOE, 1992-2004, Historical Release Reports for the Rocky Flats Plant, Golden, 
Colorado. 
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DOE, 1995, Operable Unit 4 Solar Evaporation Pond Interim Measure/Interim Remedial 
Action - Environmental Assessment Decision Document, Rocky Flats Environmental 
Technology Site, Golden, Colorado,' Febhary 
DOE, 1999, DOE Order 414.1A, Quality Assurance. 

a 
DOE, 2000, Rocky Flats Environmental Technology Site Industrial Area Data Summary 
Report, Golden, Colorado, September. 

DOE, 2001a, Industrial Area Sampling and Analysis Plan, Rocky Flats Environmental 
Technology Site, Golden, Colorado, June. 

DOE, 2001b, Industrial Area Sampling and Analysis Plan Fiscal Year 2002 Addendum 
#IA-02-01, Rocky Flats Environmental Technology Site, Golden, Colorado, November. 

DOE, 2002a, Industrial Area Sampling and Analysis Plan FY02 Addendum #IA-02-07 
Solar Evaporation Ponds Area of Concern, Rocky Flats Environmental Technology Site, 
Golden, Colorado, August. 

DOE, 2002b, Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation FY02 Notification #02-08 MSS Group 000-1 Solar Evaporation Pond 
Area of Concern, Rocky Flats Environmental Technology Site, Golden, Colorado, 
August. 

DOE, 2002c, Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation FY2002 Notification #02-01, IHSS Groups 100-4 and 100-5, Rocky 
Flats Environmental Technology Site, Golden, Colorado, January. 

a 
DOE, 2002d, Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation FY2002 Notification #02-02, Rocky Flats Environmental Technology 
Site, Golden, Colorado, March. 

DOE, 2002e, Closure Description Document for Partial Closure of Unit 374.3; 400.Area 
Process Waste Transfer System, Rocky Flats Environmental Technology Site, Golden, 
Colorado, April. 

DOE, 2003a, Closeout Report for IHSS Group 000-1 Solar Evaporation Ponds Area of 
Concern, Rocky Flats Environmental Technology Site, Golden, Colorado, July. 

DOE, 2003b, Industrial Area Sampling and Analysis Plan FY03 Addendum #IA-03-11 
IHSS Group 000-2, Original Process Waste Lines, Rocky Flats Environmental 
Technology Site, Golden, Colorado, August. 

DOE, 2003c, Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation FY03 Notification #03- 14, IHSS Group 000-2, Original Process Waste 

' Lines, Rocky Flats Environmental Technology Site, Golden, Colorado, October. 

-0 
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DOE, 2003d, Closeout Report for IHSS Group 100-4 (UBC 123, MSS 148, PAC 100- 
61 1 and 100-5 (PAC 100-609), Rocky Flats Environmental Technology Site, Golden, 
Colorado, March. 

DOE, 2003e, Industrial Area Sampling and Analysis Plan FY03 Addendum #IA-03-12 
MSS Group 500-3, Rocky Flats Environmental Technology Site, Golden, Colorado, 
August. 

DOE, 2003f, Final Industrial Area Sampling an'd Analysis Plan FY03 Addendum #IA-03- 
01 MSS Groups 300-3,300-4,400-8,700-4, 800-1, and 900-3, Rocky Flats 
Environmental Technology Site, Golden, Colorado, January. 

I DOE, 2003g, Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation FY03 Notification #03-12 MSS Group 800-1, Rocky Flats 
Environmental Technology Site, Golden, Colorado, September. 

DOE, 2003h, Closeout Report for MSS Group 800-6, Rocky Flats Environmental 
1 Technology Site, Golden, Colorado, March. 

DOE, 2003i, Closure Description Document for Partial Closure of Unit 374.3; 700 and 
800 Area Process Waste Transfer System, Rocky Flats Environmental Technology Site, 
Golden, Colorado, January. 

DOE, 2003j Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation, Rocky Flats Environmental Technology Site, Golden, Colorado, 
October. 

DOE, 2004a, Closeout Report for MSS Group 800-1, Rocky Flats Environmental 
Technology Site, Golden, Colorado, March. 

DOE, 2004b, Industrial Area Sampling and Analysis Plan FY04 Addendum #IA-04-06 
MSS Group 800-3, Rocky Flats Environmental Technology Site, Golden, Colorado, 
January. 

DOE, 2004c, Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation FY04 Notification #05-01 MSS Group 000-4, Rocky Flats 
Environmental Technology Site, ,Golden, Colorado, October. 

DOE, 2004d, Industrial Area and Buffer Zone Sampling and Analysis Plan, Rocky Flats 
Environmental Technology Site, Golden, Colorado, May. 

DOE, 2004e, Closeout Report for IHSS Group 400-7, Rocky Flats Environmental 
Technology Site, Golden, Colorado, December. 

DOE, 2005a, Closeout Report for MSS Group 000-2, Original Process Waste Lines 
(OPWL), Rocky Flats Environmental Technology Site, Golden, Colorado, in process. 
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DOE, 2005b, Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation FY05 Notification #OS02 MSS Group 500-3, Rocky Flats 
Environmental Technology Site, Golden, Colorado, February. 

0 
DOE, 2005c, Closeout Report for IHSS Group 500-3, Rocky Flats Environmental 
Technology Site, Golden, Colorado, June. 

DOE, 2005d, Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation FY05 Notification #OS04 MSS Group 800-3, Rocky Flats 
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
REGULATORY CONTACT RECORD 

Datemime: 08/10/04- 1315 

Site Contact@): C. J. Freiboth (KH) - (CJF-077) 
Phone: (303) 966-2823 

Regulatory Contact: David Kruchek, CDPHE 
Phone: (303) 692-3328 

Agency: CDPHE 

Purpose of Contact: Valve Vault 02 Demolition 

Meeting Attendance: C. J. Freiboth, KH PM David Kruchek, CDPHE 
M. D. Flannery, KH 
S. M. Nesta, KH 

H. Linsinbigler, KH 
A. Cameron, KH 

Discussion 
On August 10,2004, at 13 15, a walkdown of Valve Vault (VV) 02 was conducted with the State 
(Kruchek). This vault has been RCRA clean closed, and demolition and removal of the entire 
vault was required because of residual fixed uranium contamination on the bottom walls of the 
vault and in the floor sump. The fixed levels on the walls are as high as 19,482 dpm/lOO cm2, 
and the sump has 45,000 dpm /IO0 cm2 of fixed contamination. There is no removable 
radiological contamination in the vault. 

Demolition activities on the vault were initiated, and included removal of the vault roof and 
portions of the walls. In order to remove the entire vault, a large excavation around the vault was 
initiated. The excavation on the outside of the vault continues to f i l l  up with ground water (the 
water in the excavation has been pumped out three (3) times), due to the proximity of the vault to 
Building 883, where the footer drain system has been rendered inoperable. In addition, a 
retaining wall is located above the vault to the east, and in order to excavate around the vault for 
removal, an even larger excavation would be required. This large of an excavation would take 
out a significant portion of the retaining wall and could undermine much of the road next to 
Building 883. A significantly sized excavation creates additional safety concerns due to the 
sloping requirements. Based on the continued infusion of ground water into the excavation, and 
because of the size of the vault and required excavation, complete removal of the vault is very 
difficult. 

A proposal was presented to the State (Kruchek), where the debris in the vault would be removed 
and the bottom portion of the vault would be flowfilled to ensure the fixed contamination is 
locked in place. Once this has been completed the vault would be removed to the flow-fill, 
ensuring the two (2) pipe penetrations from the lines from VV-1 are removed, as well as the two 
(2) lines from Building 883. The excavation around the vault that is filled with water would be 
pumped one more time and then backfilled. 
Contact Record 08/10/04 
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The State (Kruchek) concurred with the approach that was presented 

Contact Record Prepared By: C. J. 'Freiboth 0 
Required Distribution: 
M. Aguilar, USEPA 
S. Bell, DOE 
R. Birk, DOE 
C. Deck, KH 
D. Foss, KH 
S. Garcia, EPA 
C. Gilbreath, KH 
S .  Gunderson, CDPHE 

I Contact Record 08/10/04 

D. Kruchek, CDPHE 
J. Legare, RFFO 
R. Leitner, KH Additional Distribution: 
J. Mead, KH 
G. Morgan, DOE . A. Cameron, KH 
S .  Nesta, KH 
K. North, KH 
R. Schassburger, DOE 
D. Shelton, KH 

C. Zahm, KH 

H. Ainscough, CDPHE 

C. J. Freiboth, KH 
M. D. Flannery, KH 
H. Linsinbigler, KH 
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ROCKY FLATS ENVlRONMENTAL TECHNOLOGY SITE 
REGULATORYCONTACTRECORD 

Date/Time: I0/27/04 - 1000 

Site Contact(s): Karen Wiemelt 
Phone: (303 j 966-9883 

Regulatory Contact: David Kruchek, CDPHE 
Phone: (303) 692-3328 

Agency: CDPHE 

Purpose of Contact: Valve Vault 09 Demolition 

Meeting Attendance: C. J. Freiboth, KH PM David Kruchek, CDPHE 
K. L. Wiemelt, KH D. Parsons, D&DSC 

Discussion 
On October 27,2004, at 1000, a meeting regarding Valve Vault (VV) 09 was conducted with the 
State (Kruchek). VV 09 is located at the northwest corner of Building 707. The vault’s 
dimensions are 8’ by 12’ by 11’8’’ deep. There is also a sump below the bottom of the vault. 
Additionally, the final grade in this area will be approximately 5 feet higher than current grade. 

VV 09 was pressure washed to decontaminate it. Results show that this vault has been RCRA 
clean closed and has no removable Be contamination. The majority of the valve vault meets 
radiological unrestricted release criteria for both alpha and beta. However, there are a few 
elevated levels of alpha activity above the unrestricted release levels for both removable and 
fixed contamination in the lower 4 feet and sump of the valve vault 

Conservative calculations were done to determine the levels of radiological contamination that 
would be left in the ground if the valve vault were left in place. The estimated levels of 
remaining radiological material that would be left is as follows: 

1.47 pCi/g Pu-239 
0.33 pCi/g Pu-240 
1.65 pCi/g Am-241 
0.06 pCi/g U-234 
0.05 pCi/g U-235 
1.45 pCi/g U-238 

The calculations show that the residual contamination left is well below Wildlife Refuge Worker 
Action Levels. 

A proposal was presented to the State (Kruchek) where the vault would be removed to four feet 
below final grade and the remainder of the valve vault would be flow-filled to ensure the fixed 

Contact Record 11/03/04 
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contamination is locked in place. Associated NPWL that have not been RCRA clean closed will 
still be removed. I t  was also proposed to apply this process to other valve vaults that are RCRA 
clean-closed but have some contamination above the unrestricted release criteria. 0 
The State (Krucliek) concurred with the approach that was presented and also requested that flow 
f i l l  be added to a minimum of one foot above the highest (in elevation) level of contamination 
above the unrestricted release criteria. The State also requested that the removable Contamination 
be fixed prior to flow filling the vault. Site representatives agreed to these items (Freiboth, 
Parsons, Wiemelt). Results for each valve vault that is a candidate for this approach will be 
presented and documented in a Contact Record. Additionally, the Closeout Report will also 
include the estimated amount of transuranic material that is left in place. 

Contact Record Prepared By: Karen Wiemelt 

Required Distribution: 
M. Aguilar, USEPA 
S. Bell, DOE 
R. Birk, DOE 
C. Deck, KH 
D. Foss, KH 
S .  Garcia, EPA 
C. Gilbreath, KH 
S. Gunderson, CDPHE 
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D. Kruchek, CDPHE 
J. Legare, RFFO 
R. Leitner, KH Additional Distribution: 
J .  Mead, KH 
G. Morgan, DOE 
S. Nesta, KH 
K. North, KH 
R. Schassburger, DOE 
D. Shelton, KH 

C. Zahm, KH 

H. Ainscough, CDPHE 
A. Cameron, KH 
C. J. Freiboth, KH 
G. Carnival, KH 
D. Parsons, KH 
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
REGULATORYCONTACTRECORD 

Datemime: 11/18/04 - 1200 

Site Contact(s): Karen Wiemelt 
Phone: (303) 966-9883 

Regulatory Contact: David Kruchek, CDPHE 
Phone: (303) 692-3328 

Agency: CDPHE 

Purpose of Contact: Valve Vault 08 Demolition 

Meeting Attendance: K. L. Wiemelt, KH David Kruchek, CDPHE 

Discussion 
On November 18,2004, David KrucheWCDPHE and Karen WiemeWKH discussed the 
disposition of Valve Vault (VV) 08. VV 08 is located to the west of Building 707. The vault’s 
dimensions are 13’ by 12’ by 9’6” deep. There is also a sump that extends 4’ below the bottom 
of the vault. Additionally, the final grade in this area will be approximately 3% feet higher than 
current grade. 

VV.08 was pressure washed to decontaminate it. Results show that this vault has been RCRA 
clean closed and has no removable Be contamination. The majority of the valve vault meets 
radiological unrestricted release criteria for both alpha and beta. However, there are a few 
elevated levels of alpha activity above the unrestricted release levels for fixed contamination in 
the sump of the valve vault and 2 NPWL stubs located in the lower 4 feet of the valve vault. 
The sump also has an elevated level of alpha activity slightly above the unrestricted release 
levels for removable contamination (32 dpm/lOO cm2 vs. 20 dpm/lOO cm2). 

Conservative calculations were done to determine the levels of radiological contamination that 
would be left in the ground if the valve vault were left in place. The estimated levels of 
remaining radiological material that would be left are as follows: 

1.21 pCi/g Pu-239 
0.27 pCi/g Pu-240 
1.36 pCi/g Am-241 
0.05 pCi/g U-234 
0.05 pCi/g U-235 
1.43 pCi/g U-238 

4 

The calculations show that the residual contamination left is well below Wildlife Refuge Worker 
Action Levels. 

0’ 
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I 

Based on the approach agreed to for VV 09, VV 08 will be flow-filled to the top of the valve 
vault. None of the valve vault will be removed since approximately 3% feet of f i l l  will be added 
to this area to achieve final configuration. The flow f i l l  will be several feet higher than any level 
of contamination above the unrestricted release criteria. Associated NPWL outside the valve 
vault that have not been RCRA clean closed will be removed. However, the NPWL stubs that 
penetrate the valve vault wall with the elevated readings will remain in  place. Additionally, the 
Closeout Report will include the estimated amount of transuranic material that is left in  place. 

Contact Record Prepared By: Karen Wiemelt 

Required Distribution: 
M. Aguilar, USEPA 
S. Bell, DOE 
R. Birk, DOE 
C .  Deck, KH 
D. Foss, KH 
S. Garcia, EPA 
C. Gilbreath, KH 
S. Gunderson, CDPHE 

D. Kruchek, CDPHE 
J. Legare, RFFO 
R. Leitner, KH Additional Distribution: 
J. Mead, KH 
G. Morgan, DOE 
S. Nesta, KH 
K. North, KH 
R. Schassburger, DOE 
D. Shelton, KH 

C. Zahm, KH 

H. Ainscough, CDPHE 
C. J. Freiboth, KH 
G. Carnival, KH 
D. Parsons, KH 
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
REGULATORY CONTACT RECORD 

Date/Time: 12/08/04 - 1400 

Site Contact(s): Karen Wiemelt 
Phone: (303) 966-9883 

Regulatory Contact: David Kruchek, CDPHE 
Phone: (303) 692-3328 

Agency: CDPHE 

Purpose of Contact: Valve Vault 03 Demolition 

Meeting Attendance: K. L. Wiemelt, KH David Kruchek, CDPHE 

Discussion 
On December 8,2004, David KrucheWCDPHE’and Karen WiemeldKH discussed the disposition 
of Valve Vault (VV) 03. VV 03 is located to the northwest of Building 883. The vault’s 
dimensions are 9’9’’ by 9’9’’ by 13’6” deep. There is also a sump that extends 4’ below the 
bottom of the vault. Current grade is representative of final grade for this area. 

VV 03 was pressure washed to decontaminate it. Results show that this vault has been RCRA 
clean closed and has no removable Be contamination. The majority of the valve vault meets 
radiological unrestricted release criteria for both alpha and beta. However, there are a few 
elevated levels of alpha and beta activity above the unrestricted release levels for fixed 
contamination in the bottom 6 feet of the valve vault and the sump. All removable levels are 
below the unrestricted release levels. 

Conservative calculations were done to determine the levels of radiological contamination that 
would be left in the ground if the valve vault were left in place. The estimated levels of 
remaining radiological material that would be left are as follows: 

0.71 pCi/gPu-239 
0.16 pCi/g Pu-240 
0.80 pCi/gAm-241 ‘ 

0.03 pCi/g U-234 
0.12 pCi/g U-235 
3.45 pCi/g U-238 

The calculations show that the residual contamination left is well below Wildlife Refuge Worker 
Action Levels. . 

Based on the approach agreed to for VV 09, VV 03 will be back-filled to the top of the valve 
vault. Six feet of the top of the valve vault has already been removed.. Debris from this removal 0 

Page 1 of 2 



that is in the bottom of the valve vault will be removed to the extent practicable. Since 
removable levels meet the unrestricted release levels, the valve vault will be backfilled with dirt. 
Associated NPWL outside the valve vault that have not been RCRA clean closed will be 
removed. Additionally, the Closeout Report will include the estimated amount of transuranic 
material that is left in place. 

Contact Record Prepared By: Karen Wiemelt 
\ 

Required Distribution: 
M. Aguilar, USEPA 
S. Bell, DOE 
R. Birk, DOE 
C. Deck, KH 
D. Foss, KH 
S. Garcia, EPA 
C. Gilbreath, KH 
S. Gunderson, CDPHE 

D. Kruchek, CDPHE 
J. Legare, RFFO 
R. Leitner, KH Additional Distribution: 
J. Mead, KH 
G. Morgan, DOE 
S. Nesta, KH 
K. North, KH 
R. Schassburger, DOE 
D. Shelton, KH 

C. Zahm, KH 

H. Ainscough, CDPHE 
C. J. Freiboth, KH 
G. Carnival, KH 
D. Parsons, KH 
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ER REGULATORY CONTACT RECORD - Rev. 1 

Datemime: June 28,2005 10745 Hrs. 

Site Contact(s): Gary J. Carnival, Steven Nesta, Chris Gilbreath 
Phone: 3 03-994-0734,3 03 -994-0744,3 03 -994-2 865 

Regulatory Contact: David Kruchek, Denise Onyskiw 
Phone: 3 03-692-33 2 8 , 3  03 -994-5 673 

Agency: CDPH&E 

Purpose of Contact: 
foundation, and abandoned storm drains at Bldg. 3711374 

To document an agreement reached on the remediation of subsurface, 

Discussion . 
An agreement was reached among Bldg 371 project personnel, RISS Environmental 
Compliance, RISS Environmental Restoration, and the CDPH&E to remediate the 
subsurface and foundation drains and an abandoned storm drain at Bldg 371/374 as 
follows: 

1. The subsurface drain running down the center of Bldg 371 was exposed, 
interrupted, and grouted from an excavation inside the east end of the Bldg 371 sub- 
basement using the Denver Grout grouting protocol established for the OPWL project. A 
foam plug was injected at approx. 70’ to minimize the amount of water flowing through 
the pipe and then the remainder of the pipe from the foam plug to the pipe opening was 
grout filled. The 6’ x 6’ x 4’ excavation was flow filled allowing the flow fill to migrate into 
the drain line running east out of the excavation under the sub-basement wall. 
2. The small manway immediately east of the Bldg 371 foundation was completely 
filled with grout such that the grout penetrated the openings of the subsurface drains 
entering the manway from the north and south (which includes the subsurface drain 
discussed in #1 above), and the opening of the discharge pipe exiting to the east to 
approx. 2’ to 3’. This was performed by Denver Grout and accomplished by locating the 
manway using GPS coordinates, drilling through the soil and top of the manway, 
installing casing, and filling the manway through the casing from the existing surface. 
3. The large manway which was just inside the east foundation wall of Bldg 374 
was completely filled with grout such that the grout penetrated the openings of the drain 
pipe entering the manway from the small manway referenced in #2 above as well as the 
opening of the discharge pipe exiting the manway to the south to approx. 2’ to 3’. This 
was also be performed by Denver Grout and accomplished by locating the manway 
using GPS coordinates, drilling through the soil and top of the manway, installing casing, 
and filling the manway through the casing from the existing surface. 

Contact Record 6/20/02 / /7 Rev. 5/31/05 
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4. The 8" north and IO" south foundation drains as well as the abandoned I O '  
corregated metal storm drain and abandoned I O "  foundation drain located on the south 
side of Bldgs 371/374 was remediated by excavating to expose the pipes, a 4' to 6' 
section of the pipes as well as 4' to 6' of the pipe bedding was removed, the pipe ends 
were exposed as best as possible since the depth of the excavation was approx. 24' 
deep, and the excavation was filled to a minimum of 2' above the pipe with Flofill such 
that the Flofill penetrated and sealed the pipe openings. 
5. The three locations where the north and south foundation drains as well as the 
abandoned storm drain discharged into Interceptor Trench 2 on the east side of Bldg 
374 were located, excavated back to a minimum of 4' below final grade, and grouted 
using the Denver Grout grouting protocol established for the OPWL project. All three of 
these lines were grouted to a minimum of 65'. 
6. 
150' west of the north/south outfall into Interceptor Trench 2 and approx. 25' north of 
planned east/west outfall into Interceptor Trench 2 (depth of outfall at this location is 
approx. 4' to 6') was located using GPS coordinates and excavated to a depth of 24'. A 
6' section of pipe was removed, the pipe bedding was disrupted, and the excavation was 
backfilled per agreement by Denise Onyskiw-CDPH&E and Steve Nesta-KH/RISS. 

The abandoned foundation drain which terminated on the south hillside approx. 
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