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1 .O INTRODUCTION 

This Excavation Plan addresses the U.S. Department of Energy’s (DOE’S) remediation of soil, sediment, 
and at- and below-grade structures and debris in portions of the Stream Comdors Remediation Project at 
the Femald Closure Project (FCP) in southwestern Ohio (see Figures 1-1 and 1-2). The portion of Stream 
Comdors Remediation Project covered by this Excavation Plan is as follows: 

0 

Paddys Run Train Trestle 

0 Paddys Run Debris Removal 

Pilot Plant Drainage Ditch (PPDD) 

Paddys Run West of Silo 1 

PPDD is the ditch through which much of the western portion of the FCP drains to Paddys Run stream. 
The PPDD is approximately 1400 feet in length and discharges into Paddys Run approximately 600 feet 
southwest of K-65 Silo 1 (see Figure 1-1). The primary sources to the PPDD include runoff from portions 
of remediation areas Area 6 and Area 7. Three small areas of soil contamination, each less than 250 square 
feet in area, have been located within the ditch requiring remediation to meet final remediation levels 
(FRLs) for the FCP. The activity is expected to remove approximately 37 cubic yards of uranium- 
contaminated soil. 

Paddys Run Train Trestle is the trestle by which site rail shipments to and from the FCP travel over Paddys 
Run stream. Upon completion of rail shipments from the site, the trestle, associated concrete slabs and 
footers, and rubble from the surrounding area will be dismantled and size-reduced as necessary for disposal 
in the On-Site Disposal Facility (OSDF). This activity is expected to remove approximately 500 cubic 
yards of debris. No excavation for contamination is expected. 

Paddys Run West of Silo 1 will involve excavation of 3 cubic yards of soil contaminated with radium from 
an area of Paddys Run stream bank just west of Silo 1, to meet site FRLs. 

Paddys Run Debris Removal will involve removal of man-made debris from various locations within 
Paddys Run stream comdor (see Figure 1-2). The activity is expected to remove approximately 100 cubic 
yards of debris from the stream corridor. No excavation for contamination is expected. 

This Excavation P l k  only addresses the predesign investigation, characterization data, and remedial 
design of the PPDD and Paddys Run. Remedial design for the other major components of the Stream 
Comdors Remediation Project was submitted for agency review in January 2005 under the Excavation 
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Plan for Stream Corridors Storm Sewer Outfall Ditch (SSOD, DOE 2005a). Remedial actions addressed 
in this Excavation Plan involve removal of above-FRL impacted soil and debris. There is no known 

above-waste acceptance criteria (WAC) material associated with these excavations. Impacted soil will be 
excavated in accordance with the OSDF Impacted Materials Placement Plan (DOE 2004a) and OSDF 
WAC Attainment Plan (DOE 2000) requirements. Root-balls will be size reduced as necessary prior to 

placement. The excavation and disposition of impacted soil, sediments, and debris from the PPDD and 

Paddys Run is scheduled to start during May 2005. 
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2.0 PREDESIGN INVESTIGATIONS AND CHARACTERIZATION DATA 

2.1 SUMMARY OF THE W S  AND PREDESIGN INVESTIGATIONS 
Extensive soil sampling was performed at the FCP in the late 1980s and early 1990s as part of the 
Operable Unit (OU) 5 Remedial Investigation and Feasibility Study (RVFS, DOE 1995a and 1995b) to 
characterize the nature and extent of contamination resulting from uranium-metal production activities at 
the site. Due to the limited information available in parts of Paddys Run as well as isolated areas of 
contamination found along Paddys Run and in the PPDD (see Figure 2-1 for location) from the RVFS and 
other historical sampling events, extensive characterization during predesign was necessary. 

Historically, Paddys Run received drainage from all but the extreme northeastern corner of the site. 
Since the mid-l980s, drainage from the most contaminated areas of the site has been controlled by 
diverting it to lined storage basins, where the water is stored before treatment in the Advanced Waste 
Water Treatment (AWWT) Facility. Historical soil sampling and analysis data as well as any 
above-FRL results from the Paddys Run oxbow areas is summarized in the Project Specific Plan (PSP) 
for Real-Time Scan of Paddys Run Corridor and Associated Drainage Features (DOE 2003). The 
real-time scan performed under the PSP for Real-Time Scan of Paddys Run Corridor and Associated 
Drainage Features identified above-FRL readings for radium-226 along the southern-most stretch of 
Paddys Run that was still on site (see Figure 2-2). Samples collected in association with the PSP for 
Predesign Characterization of Sediments in Paddys Run and Associated Drainage Features 
(DOE 2004b, see Figure 2-1) identified isolated instances of above-FRL results for radium-226 and 
arsenic at points along the length of Paddys Run (see Figures 2-3 through 2-6) as discussed in 
Section 2.4.2. 

The PPDD has been identified as a source of contamination into the aquifer. As such, samples were 
collected under the PSP for Predesign Sampling in the Area 2, Phase I1 (A2PII) - Parts Two and Three 
(DOE 1999). The results of these samples indicate that elevated levels of uranium are present at the 
surface and (in one location) at depth. Samples were also collected under the PSP for WAC 
Attainment Sampling of Area 7 Soils (DOE 1998a). The results from these samples supported those 
from the A2PII - Parts Two and Three sampling events. Further predesign data was collected under 
the PSP for Predesign Characterization of Sediments in Paddys Run and Associated Drainage Features 
to determine the extent of contamination from the other area-specific constituents of concern (ASCOCs) 
as well as to determine the extent of the original contamination found (see Figure 2-8). The results of 
these samples indicate that elevated levels of arsenic are present in one location. This information is 
discussed further in Section 2.4.2. 
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Sediment monitoring takes place on an annual basis at selected locations along Paddys Run under the 
current Integrated Environmental Monitoring Plan (IEMP), Revision 4 (DOE 2005b, see Table 2-1 and 
Figure 2-7). 

Predesign investigations were conducted to supplement the historical information available on the nature 
and extent of contamination in the PPDD and Paddys Run. The predesign investigations were performed; 
in general, to identify the extent of soil exceeding either the OSDF WAC or FRL. The specific goals of 
these investigations included filling data gaps and bounding above-FRL areas. The following predesign 
investigation included information that forwarded andor completed these goals: 

0 PSP for Predesign Characterization of Sediments in Paddys Run and Association Drainage 
Features (DOE 2004b) 

This PSP included approximately 235 borings within the PPDD and Paddys Run involving the 
sampling of the streambed and banks (transects), flood plain, channels, and bias samples as well as 
associated bounding samples. The depths and analytes required varied depending on sample 
points and area sampled. All above-FRL results were bound by physical sampling with the 
exception of one sample point (see boring location PRT-22R4 on Figure 2-4),. which will undergo 
excavation and be controlled by follow-up real-time measurement systems. 

The activities performed under this investigation are discussed in Section 2.4. The sample locations 
related to the Predesign PSP for PPDD and Paddys Run are shown in Figures 2-2 through 2-6 and 2-8. 
Appendix A includes historical data as well as the results of physical sampling taken during predesign. 

2.1.1 Preliminarv Constituents of Concern 
The Sitewide Excavation Plan (SEP, DOE 1998b) does not have a preliminary list of ASCOCs for the 
stream corridors as it does for the other remediation areas. Due to the fact that the stream corridors have 
received storm water runoff from the majority of the FCP at one time or another, the entire list of ASCOCs 

for the FCP was retained for the PSP for Predesign Characterization of Sediments in Paddys Run and 
Associated Drainage Features. This list is presented in Table 2-2. 

Approximately 102 sample locations in the PPDD and Paddys Run were designated to have all of the 

ASCOCs analyzed for all of the designated ASCOCs. During this investigation, all of those in the PPDD 
(39 samples) were collected and analyzed. Among the results for these 39 samples, no radiological 

constituents were found to be above-FRL. Since no above-FRL results for lead-210, neptunium-237, 
plutonium-238, or strontium-90 were found in any of the samples, they were deemed not to be a source of 
potential contamination. Therefore, these four particular ASCOCs were not camed through the remaining 

63 borings of Paddys Run as identified in the Predesign PSP. 
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2.1.2 Hazardous Waste Management Units 

There are no hazardous waste management units associated with this area. 

2.1.3 Undermound Storage Tanks 

There are no underground storage tanks associated with this area. 

2.1.4 Identification of Potentially Characteristic Areas 
There are no potentially characteristic areas associated with this area. 

2.1.5 High Leachabilitv Zones. 
No contamination zones within the PPDD or Paddys Run boundary fall within the high-leachability zone 

boundaries. 

2.2 SUMMARY OF SURFACE AND SUBSURFACE PHYSICAL CONDITIONS 
The areas of concern addressed by this document include the soils and sediments that fall within the PPDD 
and Paddys Run (see Figure 2-1 for location). As stated previously, the PPDD is a drainage ditch and as 
such contains sediment; cobbles, stones and other such features as would be expected to be found in a 

streambed. The on-site portion of Paddys Runs streambed primarily consists of gravel mixed with sand 

combined with transitory channel deposits, typical of coarse bed-load materials, The streambed is at 

significant depth relative to its banks, with bank heights ranging from 10 feet along the southwestern bank 

to more than 30 feet along the northeastern bank. The westem bank is, in general, much lower than the 

eastern bank. The area immediately west of the stream represents an over bank flood plain. The width of 
average flow within the streambed is approximately 20 feet. This stretch of Paddys Run is actively 

degrading. As an example, between 1954 and 2000, the centerline of Paddys Run moved approximately 

40 feet closer to the silos, cutting into the bank that borders the western edge of the Silos area. The course 

of Paddys Run has also been modified by human intervention during the years Femald was active. These 

include bank stabilization measures along the eastern bank in the vicinity of the silos. There are not any 

subsurface structures/utilities in this area. However, there are noted occurrences of debris and rubble at 

isolated points along Paddys Run and in the area west of the Waste Pits. 

2.3 IDENTIFICATION OF AREA-SPECIFIC CONSTITUENTS OF CONCERN 

Section 2.1.1 of this document identified the preliminary list of constituents of concern (COCs) for Stream 

Corridors, which were extrapolated from the ASCOCs identified for the areas that contribute run-off 

and/or contamination to the PPDD and Paddys Run. The data and the available results of predesign 

investigations were evaluated based on both the concentration and the persistence of the constituent within 
the PPDD and Paddys Run area. As described in detail in Section 2.4.2, there are several areas that are 
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above-FRL. Isolated occurrences of above-FRL radium-226, total uranium, and arsenic are present along 
the length of Paddys Run and in the PPDD (see Figures 2-2 through 2-6). Table 2-3 presents the list of 
COCs driving excavation for the PPDD and Paddys Run. This list will be used to verify that the planned 
remedial excavation limits are sufficient to capture the above-FRL contamination. Note that the ASCOC 
list will be reevaluated during the certification design process to determine which of the preliminary 
ASCOCs initially identified will be camed into certification. 
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2.3.1 On-Site Disposal Facility Waste AcceDtance Criteria 
The OSDF WAC were established in the OU2 and OUS Records of Decision (RODS, DOE 1995c 
and 1996). Soil excavated from the PPDD and Paddys Run must meet these concentration-based WAC in 
OU5 ROD to be eligible for disposal in the OSDF. If soil exceeds the OSDF radiological WAC, it will 

have to be segregated for off-site disposal. For the special case of soil with above-WAC organic COCs, 
disposal at the OSDF is permitted if the soil treatment results in the COC levels fall below the established 
WAC. Data collected for stream comdors were compared to the OSDF WAC to identi6 areas that exceed 
the OSDF WAC. This comparison confirmed that there are no known areas within the PPDD or Paddys 
Run exceeding the OSDF WAC. However, through excavation control the possibility of finding 
above-WAC material still exists. 

. 

2.3.2 Final Remediation Levels for Soil 
Like the OSDF WAC, the OU5 ROD established the FRLs for soil remediation. The FRLs for the COC 
associated with the PPDD and Paddys Run can be found in Table 2-2. FRLs are the cleanup goals for the 
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FCP site and are defined as the average concentration of a contaminant that can remain in the soil and be 
considered protective of human health and the environment. Remediation in the PPDD and Paddys Run 
area will remove contaminated soil until the residual contaminant concentrations are at or below the 
respective FRL. The FRL for total uranium is 82 milligrams per kilogram (mg/kg) and a goal driven by 
the as low as reasonably achievable (ALARA) philosophy has been set to meet SO mg/kg. The ALARA 

goal of 50 mg/kg will be reached if soil exceeding 50 mgkg is within one lift thickness (i.e., 3 feet 2 
1 foot) of soil exceeding the total uranium FRL of 82 mg/kg. Given that RVFS data existing for the PPDD 
and Paddys Run is limited or indicated the presence of radiological contamination, predesign sampling was 
performed to further delineate the above-FRL contamination as discussed in Section 2.4. 

31 

32 2.4 ANTICIPATED EXCAVATION BOUNDARIES 
33 

34 information: 
Excavation boundaries in the PPDD and Paddys Run area are established based on the following 

35 
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Above-FRL results for radiological and non-radiological parameters based on physical sample 
results as identified in this document, 

0 Above-FRL areas for radiological parameters established based on real-time scanning results. 

All of this information is combined to form a complete picture of the breadth of the excavation required in 
the PPDD and Paddys Run. 

2.4.1 Above-WAC Material 
No Above-WAC areas were found within the PPDD or Paddys Run. 

2.4.2 Above-FIU Material 
Excavation boundaries for the PPDD and Paddys Run are established based on above-FRL, contamination 
identified as a result of physical sampling and bound by physical sampling and real-time measurement 
systems. 

Samples collected in association with the PSP for Predesign Characterization of Sediments in Paddys Run 
and Associahon Drainage Features as well as the PSP for the Predesign of A2PII - Parts Two and Three for 
the PPDD and Paddys Run identified above-FRL conditions in several areas along the PPDD and Paddys 
Run. These areas will be discussed in additional detail below. 

PILOT PLANT DRAINAGE DITCH 
The investigations above identified three total uranium contamination areas. These four areas were bound 
through physical sampling as elaborated below in order of west to east. 

At the western most point of contamination along the PPDD, boring location A2P2-PP-7 (see Figure 2-8) 
was determined to have total uranium Contamination (maximum of 136 mg/kg) to a depth of 2.5 feet. This 
boring was vertically bound at 3.0 feet as PPDDH-1 (see Figure 2-8) and laterally bound to the four 
cardinal directions (see boring locations PPDDH-lN, PPDDH-1 S ,  PPDDH-1 E, and PPDDH-1 W2 on 
Figure 2-8). 

An area extending from boring location A2P2-PP-26 on the west to A2P2-PP-25 on the east (see 
Figure 2-8) contains two borings (as noted above) with above-FRL results for total uranium (maximum of 
127 m a g ) .  The contamination extends to 0.5 foot at the western end and to 3.5 feet on the eastern end. 
Sample location PPDDH-2 vertically bounds the western end of the area to 1 .O foot while PPDDH-3 
vertically bounds the eastern end to 4.0 feet. The area is horizontally bound at 5 feet to the northeast, 
southeast, and the southwest by boring locations PPDDH-3NE, PPDDH-3SEY and PPDDH-2SW 
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respectively (see Figure 2-8). The area is unbound to the northwest because boring location PPDDH-2NW 
(see Figure 2-8) was inaccessible. For this reason, the bounding distance associated with the northeast 
sampling location (see PPDDH-3NE in Figure 2-8) of 5 feet will be used until the area can be bound as 
part of the excavation control process. 
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During predesign, sample location PPDDT-1L (see Figure 2-8) was identified as having above-FRL 
arsenic contamination (maximum of 16.5 mgkg) to a depth of 1 .O foot. Although the sample was bound at 
depth to 1.5 feet by PPDDH-4 (see Figure 2-8) and to the south, east, and west by PPDDH-4S, 
PPDDH-4EY and PPDDH-4W respectively (see Figure 2-8), it was not bound to the north. Because the 
presence of the arsenic is similar to that found in several adjacent areas, it is concluded that these levels are 
consistent with background conditions. This approach is more fully explainedldiscussed in the Addendum 
to the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)/Resource 
Conservation and Recovery Act (RCRA) Background Soil Study (DOE 2001 , where results in the 12 to 
36-inch interval ranged fiom below the FRL to 15.8 mgkg), and was used in the approved Addendum 
No. 1 to the A2PII Implementation Plan for Subarea 3 (Infiastructure) Subcontractor Laydown Area and 
Equipment Wash Facility (DOE 2005~). It is also supported by boring location PRT-1 (see Figure 2-3), 
which is an above-FRL (13.8 mgkg) boring location in the northeast along the property line and upstream 
of potential contamination, generated by the site. In addition, the analytical result was significantly less 
than the OU5 FFU for sediments (94.0 mgkg). Due to all these considerations, no remediation for this 
area is planned. 

At sample location A2P2-PP-20 (the easternmost point of contamination identified in the PPDD - see 
Figure 2-8), above-FRL total uranium (86.9 mgkg) was found to a depth of 0.5 foot. This was bound to a 

depth of 1 .O foot with boring PPDDH-5 (see Figure 2-8) and laterally bound to 5 feet in the four cardinal 
directions (see boring locations PPDDH-SN, PPDDH-5SY PPDDH-SE, and PPDDH-5W in Figure 2-8). 

PADDYS RUN WORTH) 
Because the presence of above FRL arsenic (13.8 mgkg) in boring location PRT-1 (see Figure 2-3) is 
located in the streambed at the northernmost edge of the FCP, the source of this above-FRL condition 

30 

31  

32 

33 

34 

35 

36 

cannot be attributed to site operations and therefore, it is concluded that these levels are consistent with 

background conditions. This approach is more fully explainedldiscussed in the Addendum to the 
CERCLNRCRA Background Soil Study (where results in the 12 to 36-inch interval ranged from below 

the FRL to 15.8 mgkg), and was used in the approved Addendum No. 1 to the A2PII Implementation Plan 
for Subarea 3 (Inhstructure) Subcontractor Laydown Area and Equipment Wash Facility. Also, this 
above-FRL boring location is in the northeast along the property line and upstream of potential 
contamination generated by the site. In addition, the analytical result was significantly less than the OU5 
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FRL for sediments (94.0 mgkg). Due to all these considerations, no further investigation for this COC 
(i.e., arsenic) is planned. 

PADDYS RUN NORTHERN OXBOW AND REROUTED ASSOCIATED AREAS 
Adjacent to sample location PRC-1 (see Figure 2-4) lays historical sample location 5003 18/SS-23 
(approximately 20 feet to the northwest) taken in 1 993. This historical boring location had an above-FRL 
(1.5 mgkg Beryllium) result for beryllium (1.7 mgkg). No other samples (including PRC-1) taken either 
at this location (see Figure 2-4 - at a depth of 1 .O foot) or surface samples taken at 5 feet in each of the 
cardinal directions (see Figure 2-4 - A6-SA3-35, A6-SA3-36, A6-SA3-37, and A6-SA3-38) show any 
indication of elevated beryllium. Because no additional above-FRL beryllium results were observed in any 
of the six samples noted here as well as the changing nature of the streambed and it’s banks, it has been 
determined that above-FRL beryllium is no longer to be found at this location. No fbrther remediation 
activities for this area are planned. 

Because the presence of above-FRL arsenic (13.7 mgkg) in boring location PRT-9 (see Figure 2-4) is 
similar to that found in several adjacent area, it is concluded that these levels are consistent with 
background conditions. This approach is more fully explained/discussed in the Addendum to the 
CERCLNRCRA Background Soil Study (where results in the 12 to 36-inch interval ranged from below 
the FRL to 15.8 mgkg), and was used in the approved Addendum No. 1 to the A2PII Implementation Plan 
for Subarea 3 (Infrastructure) Subcontractor Laydown Area and Equipment Wash Facility. It is also 
supported by boring location PRT-1 (see Figure 2-3), which is an above-FRL (13.8 mgkg) boring location 
in the northeast along the property line and upstream of potential contamination, generated by the site. In 
addition, the analytical result was significantly less than the OU5 FRL for sediments (94.0 mgkg). Due to 
all these considerations, no fbrther investigation for this COC &e., arsenic) is planned. 

At sample location PRT-22R4 (see Figure 2-4), above-FRL radium-226 r5.75 picocuries per gram (pCi/g)] 
was found to a depth of 0.5 feet. In order to verifyhound this boring location, real-time measurement 
systems collected a 15-cm high-purity germanium (HPGe) detector reading at this sample point. This 
translates into a reading covering 6.6 feet in diameter. No above-FRL results were observed with this 
reading. In spite of the lack of confirmation for the above-FRL result, this area will be excavated to a 
depth of 1 .O foot and laterally bound at the 6.6 feet diameter. This excavation will be controlled by 
follow-up real-time measurement systems to verify/confirm the complete removal of any radium-226 
contamination. 
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PADDYS RUN SOUTHERN OXBOW AND REROUTED ASSOCIATED AREAS 
Because the presence of above-FRL arsenic (12.5 mgkg) in boring location OPR-10 (see Figure 2-5) is 
similar to that found in several adjacent areas, it is concluded that these levels are consistent with 
background conditions. This approach is more fully explained/discussed in the Addendum to the 
CERCLA/RCRA Background Soil Study (where results in the 12 to 36-inch interval ranged from below 
the FRL to 15.8 mgkg) and was used in the approved Addendum No. 1 to the A2PII Implementation Plan 
for Subarea 3 (Infrastructure) Subcontractor Laydown Area and Equipment Wash Facility. It is also 
supported by boring location PRT-1 (see Figure 2-3), which is an above-FRL (13.8 mgkg) boring location 
in the northeast along the property line and upstream of potential contamination, generated by the site. In 
addition, the analytical result was significantly less than the OU5 FRL for sediments (94.0 mgkg). Due to 
all these considerations, no further investigation for this COC (i.e., arsenic) is planned. 

PADDYS RUN (SOUTH) 
Because the presence of above-FRL arsenic (12.7 mgkg) in boring location PRT-28 (see Figure 2-6) is 
similar to that found in several adjacent area, it is concluded that these levels are consistent with 
background conditions. This approach is more fully explained/discussed in the Addendum to the 
CERCLA/RCRA Background Soil Study (where results in the 12 to 36-inch interval ranged from below 
the FRL to 15.8 mg/kg) and was used in the approved Addendum No. 1 to the A2PII Implementation Plan 
for Subarea 3 (Infrastructure) Subcontractor Laydown Area and Equipment Wash Facility. It is also 
supported by boring location PRT-1 (see Figure 2-3), which is an above-FRL (13.8 mgkg) boring location 
in the northeast along the property line and upstream of potential contamination, generated by the site. In 
addition, the analytical result was significantly less than the OU5 FRL for sediments (94.0 m a g ) .  Due to 
all these considerations, no further investigation for this COC (i.e., arsenic) is planned. 

As was stated previously in this document, the real-time scan performed under the PSP for Real-Time Scan 
of Paddys Run Comdor and Associated Drainage Features identified above-FRL readings for radium-226 
along the southern-most stretch of Paddys Run that was still on site (see Figure 2-8). These measurement 
locations will be revisited to perform additional measurements at a reduced detector height when stream 

and weather conditions permit. The follow-up measurements with reduced detector height will have a 
smaller field of view, and the locations where they will be performed will be chosen so that any remaining 

obstruction effects will be minimized. In the past, similar follow-up measurements have all yielded results 
less than the action levels for the isotopes of interest, thus indicating the conservative nature of the 

obstruction correction method. Should these additional measurements verify/confirm the original 
measurements, excavation will occur and be controlled based on these results. 
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1 TABLE 2-1 
2 IEMP ANNUAL RESULTS FOR SEDIMENT IN PADDYS RUN FOR 2004 
3 

Analyte (pCi/g) Boring 
Name Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Total Uranium 

PN- 1 0.639 
PN-2 0.908 
PN-3 0.726 
PN-4 0.669 
PN-5 0.67 
PS-1 0.503 
PS-2 0.564 
PS-3 

4 

5 

0.306 0.302 4 . 2 9  0.306 1.76 
0.61 1 0.63 1 2.58 0.61 1 3.1 1 
0.526 0.54 1 1.75 0.526 4.39 
0.444 0.46 1.47 0.444 1.42 
0.5 14 0.548 1.23 0.514 2.83 
0.322 0.308 1.58 0.322 3.47 
0.294 0.308 1.53 0.294 1.83 

3.01 
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1 TABLE2-2 
2 
3 

PRELIMINARY ASCOCs FOR STREAM CORRIDORS 

Primary COCs FRLIBTV Secondary COCs FRLIBTV 

Total Uranium 82 mgfl<g 1,l -Dichloroethene 
Radi um-22 6 1.7 pCi/g Antimony 
Radium-228 1.8 pCi/g Aroclor- 1 2 5 4 
Thorium-228 1.7 pCi/g Aroclor-1260 
Thorium-2 3 2 1.5 pCi/g Arsenic 

Benzo(a)anthracene 
Benzo( a)p yrene 
Benzo(b)fl uoranthene 
Benzo(g,h,i)perlene 
Benzo(k)fluoranthene 
Beryllium 
Bromodichloromethane 
Cadmium 
Cesium- 13 7 
Chrysene 
Dibenzo(a,h)anthracene 
Dieldrin 
Fluoranthene 
Fluoride 
Indene( 1,2,3-cd)pyrene 
Lead 

' Lead-2 10 
Manganese 
Molybdenum 
Neptunium-23 7 
Phenanthrene 
Plutonium-238 
Pyrene 
Silver 
Strontium-90 
Technetium-99 
Tetrachloroethene 
Thon um-23 0 
Trichloroethene 

4 

5 

6 BTV - Benchmark Toxicity Value 

0.41 mgkg 
I O  mg/kg 
0.13 rn@g 
0.13 mgkg 
12 m f l g  
1 W / k g  
I mg/kg 
1 
I mg/kg 
I mg/kg 
1.5 mgkg 

5 mg/kg 
1.4 pCi/g 
I mg/kg 
0.088 mg/kg 
0.0 15 mg/kg 
I O  rngfig 

4 mg/kg 

I mg/kg 
I mg/kg 
200 mg/kg 
38 pCi/g 
I500 mg/kg 
10 mg/kg 
3.2 pCilg 
5 mgkg  
78 pCi/g 
I O  mg/kg 
I O  mg/kg 
14 pCi/g 
29.1 pCi/g 
3.6 mgkg 
280 pCilg 
25 mgkg 
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TABLE 2-3 
ASCOCs THAT DRIVE EXCAVATION IN THE PPDD AND PADDYS RUN 

Primary COCs FRL MDC Secondary COCs FRL MDC 
Total Uranium 82mg/kg 8.2mkkg None 
Radi um-2 2 6 1.5 pCi/g 1.5 pCi/g 

MDC - minimum detectable concentration 
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LEGEND: 

- PADDYS RUN/PPDD BOUNDARY 

SCALE - 
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FIGURE 2-1- PADDYS RUN, ADJACENT OXBOW AREAS AND THE PILOT PLANT DRAINAGE DITCH 
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1-11 STREAM CORRIDORS 

BOUNDARY SAMPLE L O C A T I O N  I R A F T  
SCALE - 
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FIGURE 2-4. PADDYS RUN, ADJACENT NORTHERN OXBOW WITH STREAM REROUTED AREA 
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FIGURE 2-5. PADDYS RUN ADJACENT SOUTHERN OXBOW WITH STREAM REROUTED AREA 
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FIGURE 2-6. PADDYS RUN (south) 
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FIGURE 2-2. LOCATIONS OF SEDIMENT MONITORING 
SAMPLING FOR PADDYS RUN AND THE PPDD 
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FIGURE 2-3. PADDY'S RUN (north) 
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LEGEND: 
S A M P L E  L O C A T I O N  0 

c-- 

ABOVE-FRL L O C A T  I ONS I I E L E V A T E D  A 
L,,J T O T A L  U AREA 

S C A L E  
1 
60 30 0 60 FEET 

FIGURE 2-8. P ILOT PLANT DRAINAGE DITCH WITH ABOVE-FRL LOCATIONS IDENTIFIED 
efml2adgmdd-005.dan STATE PLANAR COORDINATE SYSTEM 1983 12-uAY-2005 
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3.0 REMEDIAL ACTION APPROACH 

This section of the Excavation Plan describes the technical approach to the remedial action for the PPDD 
and portions of Paddys Run stream corridor. For purposes of discussion in this section, remedial activities 
will be broken into the following activities: PPDD, Paddys Run Train Trestle, and Paddys Run West of 
Silo 1, Paddys Run Debris Removal (see Figures 1-1 and 1-2). The remedial action approach discussed in 
this plan follows the general guidance provided in Sections 3.0 and 4.0 and Appendix F of the SEP. 

3.1 SITE PREPARATION 
Site preparation activities associated with remediation include site boundaries and controls, surveying and 
site layout, clearing, and surface water management. Additional details are provided in the following text 
and in the referenced construction drawings and technical specifications (see Appendix B). 

3.1.1 Site Boundaries and Controls 
Construction safety fence will be installed as needed to control access to each of the three work areas (see 
Drawing 99X-5500-6-00884). Fencing will not be installed across roadways and access drives. Rope 
gates will be strung across the roadways and access drives in place of construction safety fence, as needed 
to maintain personnel and equipment access. 

3.1.2 Surveying and Site Layout 
Excavation areas will be surveyed and staked to determine the limit of work, including limits of excavation 
and surface water control. Upon completion of remedial excavation, the area will be surveyed to determine 
final excavated volumes and for preparation of as-built drawings, as needed. 

3.1.3 Clearing 
Clearing operations will be required for most remedial actions covered by this excavation plan, to establish 
access to the work areas and to prepare the excavation areas for remediation. 

Clearing operations required to establish access to the work areas will be performed in radiologically 
non-contaminated areas. Routes will be carefully chosen so as to reduce impact to larger mature trees. 
However, some larger trees may require removal for purposes of constructability. 

32 

33 

34 

35 

Clearing operations required to prepare excavation areas for remediation will be performed in posted 
radiologically contaminated areas. Equipment will require decontamination upon exiting these excavation 
areas. Clearing within contamination areas will be performed significantly above-grade so that stumps, 
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root balls, and roots of trees and other vegetation will be excavated along with impacted soil and sediment, 
for proper disposal in the OSDF. 

Cleared material will be staged outside the work area and chipped for usage as ground cover for f h r e  
restoration projects. 

3.1.5 Surface Water Management 
Silt fence will be used as the primary means of runoff control from work areas outside the streambed and 
ditch. In addition to silt fence installed for excavation activities, silt fence may be installed on the downhill 
side of roads constructed to provide access to work area, if soil disturbance is required for road 
construction. 

To control sediments within the PPDD excavation, a check dam will be constructed within the PPDD, 
down stream of excavation activities. Upon completion of excavation activities within the PPDD, the 
check dam and associated sediments will be excavated and hauled for disposal in the OSDF. 

3.1.6 Utility Isolation 
There are no known utilities within the excavation areas; however, there are overhead power lines crossing 
over haul routes. Safe work practices will be used when working near overhead utilities. 

3.2 SOIL EXCAVATION AND IMPACTED MATERIAL REMOVAL 
For purposes of discussion in this section, remedial activities will be broken into the following activities: 
PPDD, Paddys Run Train Trestle, Paddys Run West of Silo 1, and Paddys Run Debris Removal and total 
PPDD and Paddys Run excavation quantities are shown in Table 3-1. These activities are discussed in 
detail in the following sections. 

3.2.1 Pilot Plant Drainage Ditch 
Three areas have been identified in the PPDD requiring remedial excavation. All t h e  areas contain 
contamination for total uranium, as detailed in Section 2. The worker protection and decontamination 
requirements will be those standard to working in uranium-contaminated areas. In addition to removal of 
contaminated soil, a walkdown will be performed in the ditch to identifj debris that requires removal. 
Identified debris will be removed during the PPDD remediation effort. 

The haul route from this activity will be different for each of the three excavation areas within the PPDD. 
The easternmost excavation area is easily accessible fi-om the Impacted Material Haul Road. A temporary 
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access will be created from the Impacted Material Haul Road so that haul trucks can be loaded in close 
proximilyto the Impacted Material Haul Road, for hauling to the OSDF. 

The excavation in the central part of the PPDD, which varies in depth from 1 foot to 4 feet, is located 
immediately adjacent to the Silos Access Road, south of Silo 1. For this excavation, haul trucks will be 
staged on the Silos Access Road for direct loading and hauling to the OSDF via the Impacted Material 
Haul Road. An exclusion zone may be required where trucks would be loaded to minimize the potential 
spread of contaminated material. Trucks will be visually inspected prior to exiting the exclusion zone to 
ensure that no loose material remains on the exterior of the truck prior to leaving the exclusion zone. 

The westernmost PPDD excavation is located immediately adjacent to the gravel road that runs between 
the Impacted Material Haul Road and the Silos Access Road, southwest of Silo 1. For this excavation 
area, haul trucks will be staged on the adjacent gravel road for direct loading and hauling to the OSDF via 
the Impacted Material Haul Road. As with the central excavation area, an exclusion zone may be utilized 
as necessary to control the spread of contaminated material during loading and hauling. 

If above-WAC material is discovered in any of the three excavations, it will be loaded and hauled directly 
to an appropriate above-WAC staging area (currently Soil Stockpile 7). A water truck will be used to 
support dust control during loading and excavation, as required. 

Upon completion of excavation activities, the check dam installed on the west side of the gravel road 
running between the Impacted Material Haul Road and the Silos Access Road to control sediments, along 
with the associated sediments, will be excavated, loaded and hauled to the OSDF. 

Debris found during walkdown of the of PPDD will be taken to one of the three excavation areas for 
loading and hauling to the OSDF or above-WAC staging area, as appropriate. 

3.2.2 Paddys Run Train Trestle 
This remedial action involves excavation and disposal of man-made impacted material rather than 
excavation for contamination. Upon completion of rail shipping operations and removal of railcars from 
the FCP, the train trestle over Paddys Run near the northwest comer of the property will be dismantled for 
disposal in the OSDF. Prior to removal of the train trestle, a contractor will remove the rail from the train 
tracks for recycling. In addition to dismantling the train trestle, concrete debris will be removed from the 
surrounding area, including the stream bank and streambed. Concrete debris has been identified for 
removal from the area primarily to the north of the tracks, on or near Paddys Run stream bank (see 
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Drawing 99X-5500-6-00882). In addition, several large concrete slabs will be removed from underneath 
the train trestle, including two large slabs located directly below the trestle, within the streambed. 

If radiologically contaminated soil or debris is located during removal of the train trestle or surrounding 
concrete rubble, it will be hauled directly to the OSDF or an appropriate above-WAC staging area 
(currently Soil Stockpile 7), in accordance with technical specification Section 02205. A water truck will 
be used to support dust control during loading and excavation, as required. 

The haul route for this excavation will be that which was used during remediation of Area 1, Phase 3 
activities, allowing construction equipment and haul trucks to access the work area without leaving the 
FCP property or traveling on public roads. Construction will access the streambed via the stream bank that 
was stabilized during Area 1, Phase III activities, which is the bank northeast of the train trestle. This area 
has already been cleared of trees, and the stream bank is less steep than in other locations in the vicinity of 
the work area. 

3.2.3 Paddvs Run West of Silo 1 
An area of Paddys Run stream bank west of Silo 1 as been identified as requiring remedial excavation to 
remove soil contaminated with radium-226, as detailed in Section 2. The area is approximately 8 feet long 
by 8 feet wide by 1 foot deep, amounting to approximately 3 bank cubic yards of material. 

Haul trucks will enter the excavation from the gravel road that runs between the Impacted Material Haul 
Road and the Silos Access Road, southwest of Silo 1. A new access road may be installed from this gravel 
road, which could be utilized in the hture for excavation of riprap previously placed immediately west of 
Silos 1 and 2 to stabilize Paddys Run stream bank. Haul trucks will be loaded directly from the excavation 
for direct haul to the OSDF. 

If above-WAC material is discovered, it will be loaded and hauled directly to the above-WAC staging area 
(currently Soil Stockpile 7). A water truck will be used to support dust control during loading and 
excavation, as required. 

3.2.4 Paddvs Run Debris Removal 
In addition to removal of contaminated soil, a walkdown will be performed in areas of Paddys Run stream 
corridor to identif) man-made debris, which will be removed during this remediation effort. 
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3.3 PRECERTIFICATION/CERTIFICATION 
After removal of at-and below-grade debris and impacted soil, precertification and real-time monitoring 
will be performed. A Certification Design Letter and associated Certification Sampling PSP will be 
submitted at a hture date. Certification samples will also be collected for chemical and radiological 
analysis from the excavation. 

3.4 RESTORATION 
Restoration will consist of reestablishing the work area to a similar condition the land was in prior to 
the remediation. The excavation in the PPDD will be backfilled with coarse aggregate material to 
reestablish the original bottom elevation of the channel. Topsoil or amended soil will be restored along 
the banks and other affected areas. Outside the creek beds, affected areas will be seeded using the 
permanent seed mix (see OSDF Technical Specification Section 02930). An evaluation will be made to 
determine if moving some of the wooded vegetation from the Paddys Run East Restoration Area into 
these restored areas to reestablish vegetation on the slopes is justified. 
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. 
TABLE 3-1 

PPDD AND PADDYS RUN QUANTITIES 

AREA SUBAREA TOTAL CAT 1 CAT 2 ABOVE-WAC 

PPDD West Excavation 17 17 0 0 
Central Excavation 20 20 0 0 
East Excavation 4 4 0 0 

subtotal 37 37 0 0 

subtotal 500 0 500 0 

subtotal 3 3 0 0 

subtotal 100 0 100 0 

Paddy's Run Train Trestle 500 500 0 

Paddy's Run West of Silo 1 3 3 0 0 

Paddy's Run Debris Removal 100 0 100 0 

Totals 640 40 600 0 

Notes: 
1- All quantities are represented in bank cubic yards. 
2- Quantities are based primarily on forecasts derived from take-offs and design calculations. 
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, PREDESIGN CHARACTERIZATION DATA FOR STREAM.CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 
. .  

OPR- 1 
OPR-1 ' 

OPR- 1 
OPR- 1 
OPR- 1 
OPR- 1 
OPR- 1 
OPR- 1 

OPR- 1 lOPR-1"l-RMPS I 15-Apr-041 0.5 I Pyrene 1 0.0491 lugkg INv I 479855.1 1 I 1346066.184 
OPR- 1 lOPR-1"2-L I I 15-Apr-041 0.5 I 1 I 1,l-Dichloroethene 1.2llugkg IUNV 479855.1 11 1346066.184 

OPR-1"2-L 15-Apr-04 0.5 1 Bromodichloromethane 1.21 ugkg UNV 479855.1 1 1346066.184 
OPR-1"2-L 15-Apr-04 0.5 1 Tetrachloroethene 1.21 ug/kg UNV 479855.1 1 1346066.184 
OPR- 1 "2-L 15-Apr-04 0.5 1 Trichloroethene 1.21 uejkg UNV 479855.1 1 1346066.184 
OPR- 1 "2-RMPS 15-Apr-04 0.5 1 Fluoride 4.83 mg/kg N v '  479855.1 1 1346066.184 
OPR- 1 "2-RMpS ~ 15-Apr-04 0.5 1 Antimony 0.424 mg/kg UNV 479855.1 1 1346066.184 
OPR- 1 "2-RMPS 15-Apr-04 0.5 1 Arsenic 8.61 mgkg Nv 479855.1 1 1346066.184 
OPR- 1 "2-RMPS 15-Apr-04 0.5 1 Beryllium 0.48 mgkg Nv 479855.1 1 1346066.184 
OPR- 1 "2-RMPS 15- AD^-04 0.5 1 Cadmium 0.0591 meke  UNV 479855.1 1 1346066.184 

OPR- 1 I OPR- 1 "2-RMPS I 15-Apr-041 0.51 1.ILead I 17.31mg/kg I NV 1 479855.1 1 I 1346066.184 
OPR- 1 IOPR- 1 "2-RMPS I 15-Apr-041 0.51 1 IManganese . 2501mgkg I N V  479855.1 11' 1346066.184 
OPR- 1 I OPR- 1 "2-Rh4PS I 15-Apr-041 0.5 I 1 IMolybdenum I 1.371mgkg I N V  I 479855.111 1346066.184 
OPR- 1 I OPR- 1 "2-RMPS 0.51 479855.1 11 1346066.184 

~~~ ~ ~~ 

I0PR-lA2-RMPS I 15-Apr-041 0.51 1 ITechnetium-99 l.OSlpCi/g IUNV 479855.1 11 1346066.184 
I OPR- 1 "2-RMPS I 15- AD^-041 0.5 I 1 I~horium-228 I 1.08l~Ci/e INv I 479855.1 1 I 1346066.184 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Sample Sample Depth (feet) 
Date Rnttnm Boring Sample ID Parameter Result Units Qualifier Northing Easting 

OPR-2 OPR-2"l - W P S  15-Apr-04 0 0.5 Pbene 0.0428 ugkg UNV 479848.504 1346162.287 
OPR-2 OPR-2"2-L 15-Apr-04 0.5 1 1,l -Dichloroethene 1.25 u g k g  UNV 479848.504 1346162.287 - 
OPR-2 OPR-2"2-L 15-Apr-04 0.5 1 Bromodichloromethane 1.25 u g k g  UNV 479848.504 1346162.287 I 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

OPR-4 OPR-4" 1 -RMPS 15-Apr-04- 0 0.5 Cadrmum 0.0564 mgkg UNV 479915.617 1346469.91 
OPR-4 OPR-4"l -RMPS 15-Apr-04 0 0.5 Lead 10.2 mgjkg Nv 4799 15.61 7 1346469.91 
OPR-4 OPR-4" 1 -RMPS 15-Apr-04 0 0.5 Manganese 637 mgkg NV 4799 15.6 17 1346469.9 1 
OPR-4 OPR-4"l-RMPS 15-Apr-04 0 0.5 Molybdenum 1.62 mgkg Nv 4799 15.61 7 1346469.9 1 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

OPR-4 
OPR-4 
OPR-4 
OPR-4 

OPR-4"3-RMPS 15-Apr-04 1 1.5 Silver 0.383 mgkg NV 479915.61 7 1346469.91 
OPR-4"3-RMPS 15-Apr-04 1 1.5 Aroclor-1254 0.88 ug/kg NV 47991 5.617 1346469.91 
OPR-4"3-RMPS 15-Apr-04 > l  1.5 Aroclor- 1260 3.66 ugkg UNV 47991 5.617 1346469.91 
OPR-4"3-RMPS 15-Apr-04 1 1.5 Dieldrin 0.249 u g k g  NV 47991 5.61 7 1346469.9 1 n 
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TOD I Bottom Boring . Sample ID Parameter Result Units Qualifier Northing Easting 

Page 22 of 171 



APPENDIX A 
5 PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AM) PADDYS RUN 

_ .  

I .  Page 23 of 171 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Boring 

OPR-6 

Sample Sample Depth (feet) 
Date Top Bottom Sample ID Parameter Result Units Qualifier Northing Easting 

OPR-6" 1 -RMPS 15-Apr-04 0 0.5 Benzo(a)anthracene 0.04 ugkg UNV 479578.362 1346 139.785 
OPR-6 
OPR-6 
OPR-6 
OPR-6 '- 

Page 24 of 171 

OPR-6" 1 -RMPS 15-Apr-04 0 0.5 Benzo(a)pyrene 0.04 ug/kg UNV 479578.362 1346139.785 
OPR-6" 1 -RMPS 15-Apr-04 0 0.5 Benzo(b)fluoranthene 0.04 ugkg UNV 479578.362 1346139.785 
OPR-6" 1 -RMPS 15-Apr-04 0 0.5 Benzo(g,h,i)perylene 0.04 ug/kg UNV 479578.362 1346139.785 
OPR-6"l-RMPS 15-Am-04 0 0.5 BenzofkMluoranthene 0.04 ueke UNV 479578.362 1346139.785 

. D  
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Sample 
Date Boring Sample ID 

OPR-8 OPR-8"3-L 14-Apr-04 
OPR-8. lOPR-8"3-RMPS 1 -14-Apr-04 
OPR-8 lOPR-8"3-RMPS I 14-Apr-04 
OPR-8 , lOPR-8"3-RMPS I 14-Apr-04 
OPR-8 IOPR-8"3-RMPS I 14-Am-04 
OPR-8 I OPR-8"3-RMPS I 14-Apr-04 
OPR-8 I OPR-8"3:RMPS I 14-Apr-04 
OPR-8 lOPR-8"3-RMPS I 14-Apr-04 
OPR-8 I OPR-8"3-RMPS I 14-Am-04 
OPR-8. lOPR-8"3-RMPS I 14-Apr-04 
OPR78 ' ' lOPR-8"3-RMPS I 1'4-Am-04 
OPR-8 lOPR-8"3-RMPS I 14-Apr-04 
OPR-8 . -lOPR-8"3-RMPS 

IOPR-8 lOPR-8"3-RMPS I 14-Apr-04 
1 OPR-8 lOPR-8"3-RMPS f 14-A~r-04 
OPR-9 OPR-9" 1 -L 14-A r-04 
OPR-9 ' OPR-9"l -L 14-A r-04 

OPR-9"l-L 14-A r-04 
OPR-9 OPR-9" 1 -L 14-A r-04 
OPR-9 OPR-9." 1 -RMPS 14-A r-04 

Sample Depth (feet) 
TOD I Bottom 

Parameter I Result 

Trichloroethene I ' 1.03 
Fluoride I 1.5 

1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 1.5 
1 -1.5 
1 1.5 

0.397 

0.449 
Cadmium 
Lead I .' 13 
Manganese 433 
Molybdenum I 2.54 
Silver 0.312 
Aroclor- 1254 3.87 
Aroclor- 1260 3.87 
Dieldrin . 1-55 - - 
Cesium-137 1 0.0344 
Radium-226 0.87 

11 1 SIRadium-228 I . 0.72 
11 1 SITechnetium-99 ' 1.14 
11 1.5 IThorium-228 . I 0.718 
11 1.5 I~horium-230 8.47 

0.5 ITrichloroethene 1.1 
01 0.5 ]Fluoride I 0.666 

Units I Qualifier 1 Northing I 'Easting I , 

ugikg IUNV I 479557.2341 1346379.93 
mgikg INV I 479557.2341 1346379.93 

pci/g IUNV 3 I 479557.2341 1346379.93 

ugkg IUNV I . 479557.2341 1346379.93 
ugkg IUNV I 479557.2341 1346379.93 
ugikg UNV I 479557.234 1346379.93 
ugkg UNV 479303.79 1346144.3 12 
u e k  UNV 479303.79 1346144.31.2 \ 

ugkg luNv I 479303.791 1346144.312 
u&e IUNV 479303.791 1346 144.3 12 

Y " ,  

mgkg ~ U N V  1 .  479303.791 1346144.312 

* .  
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OPR-9 lOPR-9"3-L ~ I 14-Apr-041 1.5 I 1,l -Dichloroethene I 1.07lugkg lUNv I 
OPR-9 lOPR-9"3-L I 14-Apr-041 11 1.5 IBromodichloromethane 1.07lugkg lUNv 479303.791 1346144.3 12 
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PPDDH-3 "4-R 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

.I 

PPDDTalRl PPDDT- 1 R1 " 1 -RMPS 6-May-04 0 0.5 Radium-228 0.715 pCi/g NV 479964.1052 1347491.33 
PPDDT-1Rl PPDDT-lRl"1-RMPS 6-May-04 0 0.5 Strontium-90 0.458 pCi/g UNV 479964.1052 1347491.33 
PPDDT-1R1 PPDDT-lRl"1-RMPS , 6-May-04 0 0.5 Technetium-99 2.29 pCi/g UNV 479964.1052 1347491.33 
PPDDT-1R1 PPDDT-lRl"1-RMPS 6-May-04 0 0.5 Thorium-228 0.71 pCi/g NV 479964.1052 1347491.33 
PPDDT-1R1 PPDDT-lRl"1-RMPS 6-May-04 0 0.5 Thorium-230 18.5 pCi/g UNV 479964.1052 1347491.33 
PPDDT-1R1 PPDDT-lRl"1-- 6-May-04 0 0.5 Thorium-232 0.715 pCi/g NV 479964.1052 1347491.33 
PPDDT-1R1 PPDDT-lRl"1-RMPS 6-May-04 0 0.5 Uranium, Total * 51.3 mgkg NV 479964.1052 1347491.33 
PPDDT-1 R1 PPDDT- 1Rl"l-RMPS 6-May-04 0 0.5 Benzo(a)anthracene 0.0428 ugkg UNV 479964.1052 1347491.33 
PPDDT-lR1 PPDDT-1Rl"l-RMPS 6-May-04 0 0.5 Benzo(a)pyrene 0.0428 ugkg UNV 479964.1052 1347491.33 
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PPDDT-1R1 PPDDT-lRl"3-RMPS 6-May-04 1 1.5 Radium-228 0.587 pCi/g NV 479964.1052 134749 1.33 
PPDDT-1 R1 PPDDT- lRl"3-RMPS 6-May-04 1 1.5 Strontium-90 0.441 pCi/g UNV 479964.1052 1347491.33 

479964.1052 1347491.33 PPDDT- 1R1 PPDDT-1 Rl"3-RMPS 6-May-04 1 1.5 Technetium-99 
PPDDT-1R1 PPDDT-lRl"3-RMPS 6-May-04 1 1.5 Thorium-228 0.605 pCi/g NV 479964.1052 1347491.33 - 
PPDDT-1Rl PPDDT-lRl"3-RMPS 6-May-04 1 ~ 1.5 Thorium-230 20 pci/g UNV 479964.1052 134749 1.33- 

2.17pCi/g UNV 
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' 

' 

PPDDT-2 . PPDDT-2"2-RMPS 6-May-04 0.5 1 Neptunium-237 0.0978 pCi/g UNV 480018.05 1346851.66 
PPDDT-2 PPDDT-2"2-RMPS . 6-May-04 0.5 1 Plutonium-238 ' ' 0.113 pci/g UNV 480018.05 1.34685 1.66 
PPDDT-2 PPDDT-2"2-RMPS 6-May-04 . o s  1 Radium-226 0.753 pCi/g NV 480018.05 "1346851.66 - 
PPDDT-2 i. PPDDT-2"2-RMPS ' 6-May-04 . 0.5 ' 1 Radium-228 0.701 pCi/g NV 480018.05 . 1346851.66 

I ', 
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PPDDT-2Rl 
PPDDT-2R1 
PPDDT-2R1 
PPDDT-2R1 

Page 5 1  of 171 

PPDDT-2Rl"l-RMPS 6-May-04 0 0.5 Cadmium 0.143 mgkg NV 480026.7103 1346847.177 
PPDDT-2Rl"l - M P S  6-May-04 0 0.5 Lead 13.5 mgkg NV 480026.7 103 1346847.177 
PPDDT-2Rl"l-Rh4PS 6-May-04 0 0.5 Manganese 463 mgkg NV 480026.7103 1346847.177 
PPDDT-2RI"l-RMPS 6-May-04 0 0.5 Molybdenum 0.883 mgkg NV 480026.7103 1346847.177 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Page 52 of 171 



APPENDIX A 
€'REDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH A N D  PADDYS RUN 

Page 53 of 171 
L b 0 3  
n n  / P  



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Page 54 of 171 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

PPDDT-3 
PPDDT-3 
PPDDT-3 
PPDDT-3 

~ PPDDT-3 
PPDDT-3 

PPDDT-3"l-RMPS 1 1 -May-04 0 Cesium- 137 0.0287 pCi/g UNV 479931.71 1346608.58 
PPDDT-3"l-RMPS 1 1 -May-04 0 Lead-2 10 0.948 pCi/g NV 479931.71 1346608.58 
PPDDT-3"l-RMPS 1 1 -May-04 0 Neptunium-237 0.0962 pCi/g UNV 479931.71 1346608.58 
PPDDT-3"l -RMPS 1 1-May-04 0 Plutonium-23 8 0.0955 pCi/g UNV 479931.71 1346608.58 
PPDDT-3"l -RMPS 1 1-May-04 0 Radium- 2 26 0.594 pCi/g ~ NV 47993 1.7 1 1346608.58 
PPDDT-3"l -RMPS 1 1 -Mav-04 0 Radium-228 0322 nCih NV 479931.71 1346608.58 
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PPDDT-3L1 

PPDDT-3Ll 
PPDDT-3Ll 

PPDDT-3Ll 
PPDDT-3LlA2-RMPS 12-May-04 0.5 Benzo(g,h,i)perylene 0.0374 ugkg UNV 479949.48 134660 1.12 

479949.48 1346601.12 
479949.48 134660 1.12 PPDDT-3LlA2-RMPS 12-May-04 0.5 Chrysene 

PPDDT-3LlA2-RMPS 12-May-04 0.5 Dibenzo(a,h)anthracene 0.0374 ugkg UNV 479949.48 1346601.12 

12-May-04 0.5 Benzo( k)fluoranthene 0.0374 ugkg UNV 
0.0374 ugkg UNV 

PPDDT-3LlA2-RMPS 
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APPENDIX A 
PREDESIGN CHARACTEFUZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

PPDDT-3L1 
PPDDT-3Ll 
PPDDT-3L1 

PPDDT-3L1 IPPDDT-3LlA3-RMPS I 12-May-041 (Dieldrin I ' 0.803 lugkg INV I 479949.481 1346601.12 
PPDDT-3Ll IPPDDT-3LlA3-RMPS [ 12-May-041 11 I Cesium- 137 I O.O266(pCi/g IUNV 479949.481 1346601.12 

479949.48 1346601.12 PPDDT-3LlA3-RMPS 12-May-04 1 Strontium-90 
PPDDT-3LlA3-RMPS 12-May-04 1 Technetium-99 1.6 pCi/g UNV 479949.48 134660 1.12 
PPDDT-3LlA3-RMPS 12-May-04 1 Thorium-228 0.276 pCi/g NV 479949.48 134660 1.12 

0.258 pCi/g UNV 

PPDDT-3Ll 

PPDDT-3L1 
PPDDT-3L 1 
PPDDT-3Ll 
PPDDT-3L 1 

PPDDT-3L1 

PPDDT-3L 1 

PPDDT-3Ll 

~ 

PPDDT-3LlA3-RMPS 12-May-04 1 Thorium-2 3 0 10.3 pCi/g NV 479949.48 1346601.12 
479949.48 1346601.12 

PPDDT-3LlA3-RMPS 12-May-04 1 Uranium, Total 2.1 mgkg NV 479949.48 1346601.12 
PPDDT-3L 1 "3-RMPS 12-May-04 1 Benzo(a)anthracene 0.0389 ugkg UNV 479949.48 1346601.12 
PPDDT-3L 1 "3-RMPS 12-May-04 1 Benzo(a)pyrene 0.0389 ugkg UNV 479949.48 1346601.12 
PPDDT-3L 1 "3-RMPS 12-May-04 1 Benzo(b) fluoranthene 0.0389 ugkg UNV 479949.48 1346601.12 

PPDDT-3LlA3-RMPS 12-Mav-04 1 Ren7olkMunran thene 00389 U P k P  I J r w  479949 48 1346601.12 

12-May-04 1 Thorium-232 0.271 pCi/g NV PPDDT-3L 1 "3-RMPS 

- - --- 
PPDDT-3LlA3-RMPS 12-May-04 1 Benzo(g,h,i)perylene 0.0389 ugkg UNV 479949.48 134660 1.12 - 
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Parameter Result Units Qualifier Northing Easting 
Sample Sample Depth (feet) 

Date TOD I Bottom Boring Sample ID 

Page 68 of 171 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

t 

Page'69 of 17 1 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Page 71 of 171 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Boring 

PPDDT-3R1 
PPDDT-3R1 
PPDDT-3R1 

Sample Sample Depth (feet) 
Date Top Bottom 

Sample ID Parameter Result Units Qualifier Northing Easting 

PPDDT-3RlA2-RMPS 1 1 -May-04 0.5 Molybdenum 1.27 mgkg NV 479921.93 1346612.32 
PPDDT-3RlA2-RMPS 1 1 -May-04 0.5 Silver 0.101 mgkg UNV 479921.93 1346612.32 
PPDDT-3RlA2-RMPS 1 1 -May-04 0.5 Aroclor- 1254 1.9 ug/kg NV 479921.93 1346612.32 
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PPDDT-3R2 
PPDDT-3R2 
PPDDT-3R2 
PPDDT-3R2 
PPDDT-3R2 
PPDDT-3R2 

PPDDT-3R2"l-RMPS 1 1 -May-04 0 Cesium- 137 0.0343 pCi/g UNV 479926.6 1 134661 0.88 
PPDDT-3R2" 1 -RMPS 1 1 -May-04 0 Lead-2 10 0.854 pCi/g UNV 479926.61 1346610.88 
PPDDT-3R2"l-RMPS 1 1 -May-04 0 Neptunium-237 0.107 pCi/g UNV 479926.61 1346610.88 
PPDDT-3R2"l -RMPS 1 1 -May-04 0 Plutonium-23 8 0.111 pci/g UNV 479926.61 1346610.88 
PPDDT-3R2"l -RMPS 1 1 -May-04 0 Radium-226 1.59pCdg NV 479926.61 1346610.88 
PPDDT-3R2"l-RMPS 1 I-Mav-04 0 Radium-228 0.595 nCile NV 47992661 134661088 

PPDDT-3R2 
PPDDT-3R2 
PPDDT-3R2 
PPDDT-3R2 
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PPDDT-3R2"l -RMPS 1 1 -May-04 0 Strontium-90 0.624 pCi/g UNV 479926.61 134661 0.88 
479926.61 1346610.88 PPDDT-3R2"l -RMPS 1 1-May-04 0 Technetium-99 

PPDDT-3W"l-RMPS 1 1 -May-04 0 Thorium-228 0.607 pCi/g NV 479926.61 1346610.88 
PPDDT-3R2" 1 -RMPS 1 1 -May-04 0 Thorium-230 9.16 pCi/g UNV 479926.6 1 134661 0.88 

1.31 pCi/g UNV 
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1 Result I Units 1 Qualifier 1 Northing I Easting I Sample Sample Depth (feet) I Date I TOD I Bottom Parameter I Boring I SampleID 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

I Result 1 Units I Qualifier I Northing I Easting I Sample Sample Depth (feet) I Date 1 TOD I Bottom Parameter I Boring I S a r n p l e ~ ~  
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Sample Sample Depth (feet) 
Date TOD I Bottom Boring Sample ID Parameter Result Units Qualifier Northing Easting 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

LPRD-23 I PRD-23"2-R I 26-Oct-041 0.5 I I 3.03IpWg INV I 481283.6171 1346308.2821 
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Sample Sample Depth (feet) 
Date TOD I Bottom Parameter Result Units Qualifier Northing Easting Boring Sample ID 
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Sample Sample Depth (feet) 
Date Too I Bottom Boring Sample ID Parameter Result Units Qualifier Northing Easting 
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Sample Depth (feet) 
TOD I Bottom Boring Sample ID Parameter Result Units Qualifier Northing Easting 

PRD-7 I 23-Jul-041 0.5 IBenzo(b)fluoranthene I 0.06051ugkg INV I 48 1439.991 13461 73.8 
DD n-7 l D D n  7 A 1  DhADC nl A Q I A ~ C I  nni 12,41171 Q 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

I Easting Sample Sample Depth (feet) 
Date Ton I Bottom Parameter Result Units Qualifier Northing Boring Sample ID 

~- _____ ~ ~~~ 

PRRE-2- -Pm-2"1-R  28-Feb-05 0 0.5 Uranium, Total 48106.878- 134653 1.063 
PRRE-3 PRRE-3" 1 1 -R 28-Feb-05 5 5.5 Technetium-99 1.351pci/g UNV 480954.161 1346563.755 
PRRE-3 PRRE-3"ll-R 28-Feb-05 5 5.5 Uranium. Total 5.78lmeke NV 480954.161 1346563.755 

(PRRE-3"l -R I 28-Feb-051 01 0.5 ITechnetium-99 I lAlpCi/g IUNV I 480954.161 I 1346563.755 
IPRRE-3" 1 -R I 28-Feb-051 01 OSIUranium. Total 6.88lrneke INV I 480954.1611 1346563.755 

PRRE-4 I PRRE-4" 1 1 -R I 28-Feb-051 51 5.5 (Technetium-99 I 1.17lpCi/g (UNV I 481011.6951 1346601.984 
PRRE-4 IPRRE-4"ll-R I 28-Feb-051 51 5.5 IUranium. Total 1 3 . l l m ~ k e  IW I 481011.6951 1346601.984 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

PRT-11L1 
PRT-11L1 
PRT-11L1 
PRT-11L1 

PRT- 1 1 L 1 " 1-RMPS 6-Aug-04 0 0.5 Silver 0.103 mgkg UNV 481665.1267 1346166.783 
PRT-1 lLl"1-RMPS 6-Aug-04 0 0.5 Aroclor-1254 3.83 ugkg UNV 48 1665.1267 1346166.783 
PRT-1 lLl"1-RMPS 6-Aug-04 0 0.5 Aroclor- 1260 3.83 ugikg UNV 48 1665.1267 1346166.783 
PRT-1lLl"l-RMPS 6-AUP-04 01 0.5 Dieldrin 1.53 udke UNV 481665.1267 1346166.783 
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PRT- 12" 1 -RMPS 
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PRT- 14 
PRT- 14 
PRT- 14 

PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

PRT- 14"l -L 10-Aug-04 0 0.5 Trichloroethene 1.23 ugkg UNV 48 1665.24 1346192.45 
PRT-14"l-RMPS 10-Aug-04 0 0.5 Fluoride 0.893 mgkg Nv 48 1665.24 1346192.45 
PRT-14"l-RMPS 10-Aug-04 0 0.5 Antimony 0.385 mgkg UNV 481665.24 1346192.45 

Result Units Qualifier Northing Easting Sample Sample Depth (feet) 
Date TOD I Bottom 

Parameter Boring Sample ID 
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Sample Depth (feet) 
Tnn I Rnttnm 

Easting Boring Sample ID Parameter Result Units Qualifier Northing 
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Boring Sample Sample Depth (feet) 
Date Tnn I Rnttnm Parameter + Result Units Qualifier Northing Easting Sample ID 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Boring Sample Sample Depth (feet) 
Date TOD I Bottom Sample ID Parameter Result Units Qualifier Northing Easting 

1346495.638 
1346495.638 
1346495.638 
1346495.638 
1346495.638 
1346495.638 
1346495.638 
1346495.638 
1346495.638 
1346495.638 
1346495.638 
1346495.638 

. 1346493.043 
1346493.043 
1346493.043 
1346493.043 
1346493.043 
1346493.043 
1346508.6 16 
1346508.61 6 
1346508.616 
1346508.61 6 
1346508.616 
1346508.616 
1346517.052 
13465 17.052 
1346517.052 
13465 17.052 
1346517.052 
1346517.052 ' 1346679.75 

1 1346679.75 
1346679.75 
1346679.75 
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RT-19"l-RMPS 
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Boring 

PRT-2 
PRT-2 
PRT-2 

PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Sample Sample Depth (feet) Sample ID Bottom Parameter Result Units Qualifier Northing Easting 
Date Top 

PRT-2"l -RMl'S 30-Aug-04 0 0.5 Manganese 632mgkg NV 483340.67 1345892.82 
PRT-2"l -RMPS 30-Aug-04 0 0.5 Molybdenum 1.21 mgkg NV 483340.67 1345892.82 
PRT-2"l-RMPS 30-Aug-04 0 0.5 Silver 0.098 mgkg UNV 483340.67 1345892.82 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

PRT-2 1 (PRT-2 1 1 - M P S  I 11-Aug-041 0.5 IFluoranthene I 0.03541ugkg luNv I 480513.651 1346732.21 
PRT-21 IPRT-2 1 A 1 -RMPS I $1-Aue-041 01 0.0354!uek~ IUNV 4805 13.65 I 1346732.21 
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PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Sample Sample Depth (feet) 
Date Top Bottom Boring Sample ID Parameter Result Units Qualifier Northing Easting 

PRT-25 PRT-25" 1-RMPS 19-Aug-04 0 0.5 Beryllium 0.37 mgkg - 478343.1 1 1346552.92 
PRT-25 PRT-25"l-RMPS 19-Aug-04 0 0.5 Cadmium 0.099 mgkg J 478343.1 1 1346552.92 
PRT-25 PRT-25" 1 -RMPS 19-Aug-04 0 0.5 Lead 8.4 mgkg J 478343.1 1 1346552.92 
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Sample Sample Depth (feet) I Date I TOD I Bottom I Boring I SampleID 
~ _ _ _ _ _  ~ 

Parameter I Result 1' Units I Qualifier I Northing 1 E a s t i n 4  
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Boring 

PRT-27L 1 
PRT-27L1 
PRT-27L1 

APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Sample Sample Depth (feet) 
Date Top Bottom Sample ID Parameter Result Units Qualifier Northing Easting 

PRT-27L 1 1 -R 23-Aug-04 0 0.5 Thorium-228 0.442 pCi/g - 477840.5294 1347352.103 
PRT-27L1 1 -R 23-Aug-04 0 0.5 Thorium-230 2.11 pCi/g J 477840.5294 1347352.103 
PRT-27L 1 1 -R 23-Aug-04 0 0.5 Thorium-232 0.442 pCi/g - 477840.5294 1347352.103 
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PRT-3L3"l -R 



. *  L 1  

APPENDIX A ( :’. 

PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Page 160 of 171 . 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Page 161 of 171 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Page 162 of 171 ', 



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

Page 163 of 171 

E t 6 5  



APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

IPRT-7R2 IPRT-7R2"l -R I 6-Aue-041 ol I 482374 63781 1345912.5531 
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APPENDIX A 
PREDESIGN CHARACTERIZATION DATA FOR STREAM CORRIDORS PILOT PLANT DRAINAGE DITCH AND PADDYS RUN 

A6-SA3-36 
A6-SA3-36 
A6-SA3-3 7 
A6-SA3-37 
A6-SA3-38 

A6-SA3-36"l-M 1 1 -Feb-05 0 0.5 Arsenic 4.09 mgkg NV 482586.767 1345900.308 
A6-SA3-36"l-M 1 1-Feb-05 0 0.5 Beryllium 0.338 mgkg NV 482586.767 1345900.308 
A6-SA3 -37" 1 -M 11-Feb-05 0 0.5 Arsenic 4.5 mgkg NV 482592.629 1345905.208 
A6-SA3-37"l-M 1 1-Feb-05 0 0.5 Beryllium 0.438 mgkg NV 482592.629 1345905.208 
A6-SA3-38"l-M 11-Feb-05 0 0.5 Arsenic 3.6 meke NV 482592.736 1345895.191 
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APPENDIX B 
LIST OF TECHNICAL SPECIFICATIONS AND DRAWINGS 

Drawings 

Drawing Number Sheet Title 
99X-5 5 00-G-00 8 82 
99X-5500-6-00883 G-2 Paddys Run West of Silo 1 -  
99X-5 5 00-G-00884 G-3 Pilot Plant Drainage Ditch Grading Plan 

G- 1 Paddys Run At Railroad Trestle 

Technical Specifications for SDFP Excavation for Remediation, Document 20300-TS-0001 
- ~ ~~ ~ 

Section Title 
02 150 Traffic Control 
02205 Impacted Material Excavation 
02206 Earthwork for Remediation 
02207 Area Isolation Trenching 
02275 Surface Water Management and Erosion Control for Remediation 

Specifications Referenced from OSDF Design: 
OSDF Phase V Technical Specifications, Part of Document 20105-TS-0001 

Section Title 
02 100 Surveyng 
02200 Earthwork 
022 15 Trenching and Backfilling 
02230 Road Construction 
02270 
02714 Geotextiles 
02930 Vegetation 

Surface Water Management and Erosion Control 
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