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1 .O INTRODUCTION 

Much of the eastern and southern portions of the Fernald Closure Project (FCP) drain to Paddys Run 
through a network of ditches known collectively as, the Storm Sewer Outfall Ditch (SSOD). The main 
channel of ?he SSOD is approximately 3,500 feet ir, length and runs from the outlet of a 72-inch by 
44-inch arched pipe located south of the Main Parlung Lot to Paddys Run approximately 500 feet 
southwest of the former Active Flyash Pile (see Figure 1-1). A 10-foot wide, 7-fOOt high, 125-foot long 
concrete box culvert was installed near the end of the main channel in 1993 to allow for the construction 
on an access road over the ditch. 

A western tributary of the SSOD is approximately 1,080 feet in length and runs from a concrete structure 
located between two retention basins, known collectively as the Storm Water Retention Basins (SwRBs), 
to the confluence with the main channel approximately 770 feet south-southeast of the SWRB Emergency 
Overflow. A southern tributary is approximately 3,300 feet in length and runs from an off-site field 
located approximately 2,500 feet south of Willey Road to the confluence with the main channel 
approximately 140 feet southeast of the former Active Flyash Pile. There are a number of lesser tributaries 
that drain into the main channel. The southern and other lesser tributaries will not be addressed in 
Section 3 (Remedial Action Approach), as there is no remediation action planned for these tributaries. 

The western tributary receives runoff from a relatively small drainage area around the SWRB and water 
from the SWRB Emergency Overflow. The primary sources to the main channel include runoff from clean 
portions of the On-Site Disposal Facility (OSDF) via OSDF Sediment Basin #2, the Main Parking Lot, the 
OSDF Borrow Area via OSDF Borrow Area Sediment Basin, SWRB Emergency Overflow, and general. 
area west of the FCP Main Access Road (see Figure 1-2). This SSOD drainage area although buffered by 
two sediment basins is approximately 5 12 acres in size (see Figure 1-2). 

As a whole, the stream corridors are comprised of the SSOD, the Pilot Plant Drainage Ditch (PPDD), and 
the portion of Paddys Run located on site including the Paddys Run Train Trestle. The remediation of the 
SSOD including the main channel and western tributary of the SSOD is being performed as part of the 
Stream Comdors Remediation Project under the Excavation Plan for Stream Corridors Storm Sewer 
Outfall Ditch. This Excavation Plan only addresses the predesign investigation, characterization data, and 
remedial design of the SSOD. A second excavation plan (Excavation Plan for the Stream Comdors Pilot 
Plant Drainage Ditch and Paddys Run) was issued for agency review in May 2005 that addresses the 
predesign investigation, characterization data, and remedial design for Paddys Run and the PPDD (see 
Figure 1-3). 
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For purposes of Section 2 (Predesign Investigation and Characterization Data), the portion of the main 
channel upstream of the confluence of the western tributary and the main channel will be referred to as the 
eastern tributary. The eastern tributary will not be addressed in Section 3 (Remedial Action Approach), as 
there is no remediation action planned for the eastern tributary. 

The remedial actions addressed in this Excavation Plan include an estimated 6,050 bank cubic yards @cy) 
of impacted soil. There is no known above-waste acceptance criteria (WAC) material associated with this 
excavation. The impacted soil will be excavated in accordance with the OSDF Impacted Materials 
Placement Plan (DOE 2005a) and OSDF WAC Attainment Plan (DOE 2000) requirements. Root-balls 
exceeding the OSDF WAC will be size reduced prior to placement. The excavation and disposition of 
impacted soil, sediments, and debris from the SSOD started in February 2005. 

The SSOD Excavation Area inclusive of excavation Control Points 19 through 24 on Drawing 
99X-5500-G-00788 has been extended into a portion of Area 2, Phase II (A2PQ - Subarea 3 due to 
continuous contamination between the two remediation areas. Because of the proximity of the creek bed 
and associated steep side slope, it is best that this contamination be excavated along with SSOD excavation 
rather than as a separate excavation. Therefore, the remediation of this isolated portion of A2PII - 
Subarea 3 will be governed by this Excavation Plan and drawing package (see Section 2 for details). 
Figure 1-4 shows the A2PII and SSOD boundary in this area and the radium excavation area that overlays 
this boundary. 
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2.0 PREDESIGN INVESTIGATIONS AND CHARACTERIZATION DATA 

2.1 SUMMARY OF THE RVFS 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 ou/FS, 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 for the SSOD (see Figure 1-1 for location) from the 
W S ,  extensive characterization during predesign was necessary. 

The SSOD receives contaminated run-off from the Site’s SWRB during overflow events. The real-time 
scan of the SSOD performed under the Project Specific Plan (PSP) for Real-Time Scan of Paddys Run 
Corridor and Associated Drainage Features (DOE 2003) identified above-final remediation level (FRL) 
readings for radium-226 on both the east and west banks south of the SWRB (see Figure 2-1). Samples 
collected in association with PSP for Predesign Characterization of Sediments in Paddys Run and 
Association Drainage Features (DOE 2004a, see Figure 2-2) identified above-FRL readings for various 
constituents along the length of the SSOD (see Figure 2-3) as discussed in Section 2.4.2. 

An above-FRL area (for radium-226 and/or arsenic) located within the A2PII - Subarea 3 Aquifer Project 
Laydown Area has been included in this document due to its apparent continuity with an above-FRL 
radium-226 area found within the SSOD area (see sample points A2P2-AQL2, A2P2-AQL3, and 
SSODD-6 in Figure 2-3). These samples were collected under the PSP for the Predesign of A2PII - 
Subarea 3 (Supplement to 20300-PSP-0011, DOE 2004b). Hereafter, this area will be treated as part of 
the SSOD Area. 

Sediment monitoring takes place on an annual basis at selected locations along the SSOD under the current 
Integrated Environmental Monitoring Plan (EMF), Revision 4 (DOE 2004c, see Figure 2-4 and 
Table 2-1). 

Because of the limited amount of historical data available for the SSOD, a significant sampling effort was 
undertaken during predesign to characterize this area. As specified in PSP for Predesign Characterization 
of Sediments in Paddys Run and Association Drainage Features, a variety of locations, depths, and 
analytes were chosen for this sampling effort (see Sections 2.1.1 and 2.4) to investigate the concentration 
of both radiological and non-radiological parameters. 

Predesign investigations were conducted to supplement the minimal historical information available on the 
nature and extent of contamination in the SSOD. 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 
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investigations included filling data gaps and bounding above-FRL areas. The following predesign 
investigations included information that forwarded and/or completed these goals: 

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

This PSP included approximately 113 borings within the SSOD involving the sampling of the 
streambed and banks (transects), flood plain, debris piles, channels, and bias samples as well as 
associated bounding samples. Depths and analytes required varied depending on sample points 
and area sampled. Radiological above-FFU results (see Figure 2-3) were laterally bound by 
real-time scanning. Non-radiological above-FRL results (see SSODD-5 on Figure 2-3) were 
bound by physical sampling. 

PSP for Predesign of Area 2, Phase II - Subarea 3 (Supplement to 20300-PSP-001 l), 
(DOE 2004b) 

This PSP included eight borings (two original sample points and six bounding points) to depths of 
up to 3.5 feet in the southeast comer of the A2PII - Subarea 3 Aquifer Laydown Area. Due to the 
apparent continuity of contamination between the Aquifer Laydown Area and the SSOD, the area 
associated with this portion of the Aquifer Laydown Area around borings A2P2-AQL2 and 
A2P2-AQL3 will be included in the SSOD (see Figure 2-3). 

The activities performed under these investigations are discussed in Section 2.4. The predesign PSP for 
Stream Corridors related to the SSOD sampling locations is shown in Figure 2-2. Appendix A includes all 
available analytical results fiom the physical sampling during the predesign investigation. 

In addition to the physical sampling conducted under the above PSPs, real-time scanning was performed 
according to the PSP for Real-Time Scanning of Paddys Run Comdor and Associated Drainage Features, 
and the above-mentioned PSP for Predesign of A2PII - Subarea 3. 

2.1.1 Preliminary Constituents of Concern 
The Sitewide Excavation Plan (SEP, DOE 1998) does not have a preliminary list of area specific 
constituents of concern (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 form the entire FCP site 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. Forty-two sample locations in the SSOD were designated to have all of the ASCOCs analyzed 
for all of the designated predesign ASCOCs. During this investigation, the first 16 transect samples in the 
SSOD that stretched from the tip of the western tributary down to the confluence with the main tributary 
were collected and analyzed. These 16 samples showed high contamination for radium-226 but no 
contamination for lead-2 10, neptunium-237, plutonium-238, and strontium-90. Since Contamination from 
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these ASCOCs were not identified in the most contaminated area of the SSOD, they were deemed not to be 
a source of potential contamination. Therefore, these four particular ASCOCs were not camed through the 
remaining 26 borings of the SSOD as identified in the Predesign PSP. 

2.1.2 Hazardous Waste Management Units 
There are no hazardous waste management units associated with this area. 

2.1.3 Underground 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 Leachability Zones. 
No contamination zones in the SSOD 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 
SSOD (see Figure 1-1 for location). As stated in Section 1, the SSOD 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. There are not any subsurface structures/utilities in this area. However, there are noted and 
isolated occurrences of small debris along the main channel. 

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 was extrapolated from the ASCOCs identified for the areas that contribute 
run-off and/or contamination to the SSOD. The data and the available results of predesign 
investigations were evaluated based on both the concentration and the persistence of the constituent 
within the SSOD area and the included portion of the Aquifer Laydown Area. As described in detail in 
Section 2.4.2, there are several areas that are above-FRL. However, since radium-226 is the most 
elevated and is co-located with many of the ASCOCs, it will be used as the indicator ASCOC that 
drives the excavation. Isolated occurrences of above-FRL arsenic, thorium-232, and total uranium are 
also present that drive other isolated excavations (see Figure 2-3 and Appendix A). Table 2-3 presents 
the list of COCs driving excavation for the SSOD. 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 carried into certification. 
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2.3.1 On-Site Disposal Facilitv Waste Acceptance Criteria 
The OSDF WAC were established in the OU2 and OU5 Records of Decision (RODS, DOE 199% 
and 1996). Soil excavated from the SSOD 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 identify areas that exceed the 
OSDF WAC. This comparison confirmed that there are no known areas within the SSOD 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 associated 
with the SSOD and included Aquifer Laydown Area revised ASCOC list can be found in Table 2-3. FRLs 
are the cleanup goals for the 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 SSOD and associated 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 (mgkg) and 
a goal driven by the as low as reasonably achievable (ALARA) philosophy has been set to meet 50 mgkg. 
The ALARA goal of 50 mgkg will be reached if soil exceeding 50 mgkg is within one lift thickness 
(i.e., 3 feet 1-foot) of soil exceeding the total uranium FRL of 82 mgkg. Given that RVFS data existing 
for the SSOD is limited, predesign sampling was performed to further delineate the above-FRL 
contamination as discussed in Section 2.4. 

2.4 ANTICIPATED EXCAVATION BOUNDARIES 
Excavation boundaries in the SSOD and associated area are established based on the following 
information: 

Above-FRL results for radiological andor non-radiological parameters as identified in this 
document , 

0 Above-FRL areas for non-radiological parameters established based on bounding physical sample 
results, 

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 SSOD. 
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2.4.1 Above-WAC Material 
No above-WAC areas were found within the SSOD. 

2.4.2 Above-FRL Material 
Excavation boundaries for the SSOD are established based on above-FRL contamination identified as a 
result of physical sampling and bound by physical sampling and real-time scanning. 

Samples collected in association with the PSP for Predesign Characterization of Sediments in Paddys Run 
and Association Drainage Features or the PSP for the Predesign of A2PII - Subarea 3 (Supplement to 
20300-PSP-00 1 1) for the SSOD identified above-FRL conditions in nine distinct areas along the SSOD. 
These areas will be discussed in additional detail below in order of north to south. 

Above-FRL Area 1 
In the northernmost area, above-FRL results were found at boring location SSODT-1L1 (see Figure 2-3) 
for total uranium (maximum result of 125 m a g )  from a depth of 0.0 to 1.5 feet. This boring was 
vertically bound at 2.5 feet in the same boring and laterally bound by real-time scanning (see Figure 2-5). 

Above-FRL Area 2 
An area extending from boring location SSODT-6R2 in the north to SSODT-12R1 in the south contains 
14 boring locations with above-FRL radiological results for radium-226 [maximum of 16.1 picocuries 
(pCi/g)], radium-228 (maximum of 16.5 pCi/g), thorium-228 (maximum of 16.8 pCi/g), thorium-230 
(maximum of 349 pCi/g), thorium-232 (maximum of 16.5 pCi/g), and total uranium (maximum of 
353 m a g ) .  In addition to the above-mentioned locations, the boring locations included in this area are 
(north to south - see Figure 2-3) SSODT-7R1, RTB-1, SSODT-8, SSODT-9L1, SSODT-1OR1, 

Because radium-226 was the most prevalent above-FRL constituent, it will be used to drive excavation. 
This area was collectively bound at a depth of 3.5 feet using boring location SSODT-7R1. This was 
because it represented the most conservative estimate for excavation (i.e., 3.5 feet was the first point at 
which no radium-226 contamination was found). It was laterally bound by real-time scanning using the 
above-FRL boring locations along the length of this area as reference points (see Figures 2-5 through 2-7). 

SSOD-RTC-2, SSOD-RTC-4, SSOD-RTC-5, SSOD-RTC-6, RTB-2, SSODT-1 1L1, and SSODT-11R1. 

Above-FRL Area 3 
SSODD-1 had above-FRL results for aroclor-1254 [221 micrograms per kilogram (pgkg)] on the surface 
and thorium-232 (1.61 pCi/g) to a depth of 1 .O foot (see Figure 2-3). This location was bound at a depth 
of 2.0 feet in the same boring for both constituents. Because the thorium-232 contamination was found at 
depths greater than that of the aroclor-1254, thorium-232 will drive the excavation and was laterally bound 
with real-time scanning (see Figure 2-7). 
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Above-FRL Area 4 
SSODD-6, which is located at the bottom of a steep slope on the west side of the SSOD (see Figure 2-2)’ 
had above-FRL results for aroclor-1254 (147 pg/kg), radium-226 (maximum of 2.82 pCi/g) from 0.0 to 
1 .O feet and radium-228 (2.02 pCi/g), thorium-228 (2.01 pCi/g), thorium-232 (2.02), arsenic (72.6 mgkg) 
and beryllium (3.39 mgkg) at the surface. The radiological constituents were bound at a depth of 2.0 feet 
in the same boring. Because the radium-226 extended beyond the other radiological contaminants, it will 
drive excavation and was bound laterally by real-time scanning with the use of a high purity germanium 
Real Time measurement system that provided a detection limit at or below the FRL for radium-226 of 
1.7 pCi/g. 

At the top of the steep slope and west of this area (SSODD-6) are two locations (A2P2-AQL2 and 
A2P2-AQL3) originally included in A2PII - Subarea 3 Aquifer Laydown Area that had above-FRL results 
for arsenic and radium-226 (see Figure 2-3). This area was bound at 2.5 feet for radium-226 by boring 
location A2P2-AQL2 (see Figure 2-3). Although above-FRL arsenic was found at greater depths than 
radium-226, the corresponding depths display characteristics 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 (DOE 200 1) (where 
results in the 12 to 36-inch interval ranged from below the FRI to 15.8 m a g )  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 (DOE 2005b). No further investigation for this COC 
(i.e., arsenic) is planned. 

Using radium-226 to drive excavation, this area is bound to the north by physical sample points 
A2P2-AQL3N and A2P2-AQL3N2, to the east by physical sample points A2P2-AQL3EY and to the west 
by physical sample A2P2-AQL2W (see Figure 2-3). Since the area to the south was not bound by physical 
sampling (see A2P2-AQL2S2 in Figure 2-3), the excavation boundary was conservatively moved to 
include a small, roughly east to west oriented, drainage ditch including it’s southern bank. This bank is in 
close proximity to the northern certification boundary for the former Active Flyash Pile (see Figure 2-8). 
This has the added benefit of including as part of the excavation process, any sediments that may have 
accumulated in the streambed. Removal of the radium-226 contamination will be confirmed after 
excavation by real time measurement systems. 

Above-FRL Area 5 
SSODF-2 (see Figure 2-3) had above-FRL results for aroclor-1254 (301 pg/kg) and radium-226 
(2.81 pCi/g) on the surface. This boring location was vertically bound for radium-226 at 1.5 feet in the 
same boring and laterally bound by real-time scanning (see Figure 2-6). Radium-226 will be used to drive 
excavation. 
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Above-FRL Area 6 
SSODT-16L2 had above-FRL, results for radium-226 (maximum of 1.88 pCi/g) to a depth of 1 .O feet. This 
sample location was bound to a depth of 1.5 feet in the same boring by physical sampling and laterally by 
real-time scanning (see Figure 2-6). Radium-226 will be used to drive excavation. 

Above-FRL Area 7 
Boring location SSODT-17LI (see Figure 2-3) had above-FRL, results for total uranium (82.5 mgkg), 
thorium-232 (2.33 pCi/g), thorium-228 (2.36 pCi/g), radium-228 (2.33 pCi/g), and radium-226 (maximum 
of 21.4 pCi/g). Above-FRL radium-226 ranged in depth fiom 0.0 to 2.0 feet and the remaining 
constituents were only above-FRL at the surface. This location was bound to a depth of 3.5 feet in the 
same boring. SSODT-17R1 had above-FRL results for radium-226 (maximum of 3.26 pCi/g) ranging in 
depth fkom 0.0 to 2.0 feet. This location was bound to a depth of 3.5 feet in the same boring. Together, 
these two boring locations were laterally bound by real-time scanning and radium-226 will be used to drive 
excavation (see Figure 2.6). 

Above-FRL Area 8 
SSODD-2 (see Figure 2-3) had above-FRL results for aroclor-1254 (138 pg/kg) and radium-226 
(1.73 pCi/g) on the surface. Using radium-226 to drive excavation, his boring location was bound 
vertically by physical sampling at 1.5 feet in the same boring and laterally by real-time scanning (see 
Figure 2-6). 

Above-FRL Area 9 
SSODD-5 (see Figure 2-3) had above-FRL results for arsenic (14 mgkg) on the surface. This boring 
location was vertically bound to a depth of 1 .O feet in the same boring and laterally bound by physical 
sampling using locations SSODD-SN, SSODD-SS, SSODD-SE, and SSODD-5W (see Figure 2-3). 
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TABLE 2-1 
IEMP ANNUAL RESULTS FOR SEDIMENT IN THE SSOD FOR 2004 

Boring Analyte @Ci/g) 
Name Radium-226 Radium-228 Thorium-228 Thorium-230 Thorium-232 Total Uranium 
D- 1 0.725 0.382 0.402 1.06 0.382 2.98 
D-2 0.5 12 0.263 0.278 0 0.263 2.3 1 
D-3 0.852 0.525 0.52 0 0.525 3 
D-4 0.845 1.01 1.04 0 1.01 5.96 
D-5 0.663 0.463 0.458 0 0.463 2.57 
PN- 1 0.599 0.503 0.476 1.29 0.491 1.41 
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TABLE 2-2 
PRELIMINARY ASCOCs FOR STREAM CORRIDORS 

Primary COCs FRLIBTV Secondary COCs FRLIBTV 

Total Uranium 82 mgkg 1 , 1 -Dichloroethene 
Radium-226 1.7 pcilg Antimony 
Radium-228 1.8 pcilg Aroclor-1254 
Thorium-228 1.7 pci/g Aroclor- 1260 
Thorium-23 2 1.5 pCi/g Arsenic 

Benzo(a)anthracene 
Benzo( a)p yrene 
Benzo(b) fluoranthene 
Benzo(g,h,i)perlene 
Benzo(k) fluoranthene 
Beryllium 
Bromodichloromethane 
Cadmium 
Cesium-137 
Chrysene 
Dibenzo(a,h)anthracene 
Dieldrin 
Fluor anthene 
Fluoride 
Indeno( lY2,3-cd)pyrene 
Lead 
Lead-2 10 
Manganese 
Molybdenum 
Neptunium-237 
Phenanthrene 
Plutonium-23 8 
Pyrene 
Silver 
Strontium-90 
Technetium-99 
Tetrachloroethene 
Thorium-230 
Trichloroethene 

0.41 mgkg 
IO m g k g  
0.13 mgkg 
0.13 mgkg 
12 mgkg 
I m g k g  
I m g k g  
1 m g k g  
1 mgfig 
I mgnt-g 

4 mg/kg 
5 m g k g  
1.4 pCi/g 
1 m g k g  
0.088 m g k g  
0.015 mgkg 
10 m g k g  

1.5 mgkg 

1 m g k g  
I m g k g  
200 m g k g  
38 pCi/g 
1500 m g k g  
10 m g k g  
3.2 pCi/g 

78 pCi/g 
IO m g k g  
I 0 m g k g  
14 pCi/g 
29.1 pCi/g 
3.6 mgkg 
280 pCilg 

5 m g k g  

25 mgkg 

SDFF’\SSOD&PPDD\SSOD EXCAV PLN-RVO.DOC\Augut 24,2005 (8:46 AM) 2-9 

6038



FCP-SSOD-EXCAV-PLN-FINAL 
20820-PL-0001, Revision 0 

August 2005 

TABLE 2-3 
ASCOCs THAT DRIVE EXCAVATION IN THE SSOD 

~ 

Primary COCs FRLIBTV Secondary COCs FRL/BTv 
Total Uranium 82 mg/kg Arsenic 
Radium-226 1.7 pCi/g 

TABLE 2-4 
ABOVE-FRL AREAS AND COCS FOR THE SSOD 

Above-FRL 
Area 

Depth 
Interval 

Contaminant 
Driving Excavation Location 

An isolated total uranium contamination area at the 
northernmost end of the SSODs western tributary 
between the east and west SwRBs. 
A largely contiguous area of multiple radiological 
isotope contamination beginning south of the west 
SWRB and ending downstream fiom the confluence 
of the western and eastern tributaries of the SSOD. 

1 Total .Uranium 0.0-1.5’ 

0.0”-3 .O ’ 2 Radium226 

3 An isolated thorium-232 contamination area to the 
east of the A2PII - Subarea 3 Trailer Complex Area. 

A large area including several radiological 
contaminants in the SSOD and radium-226 
contamination formerly included as part of A2PII - 
Subarea 3 Aquifer Project Laydown Area. 

Thonum-232 0.0’-1.0’ 

4 Radium-226 0.0’-2.0’ 

5 An isolated radium-226 contamination area east of 
the former Active Flyash Pile. Radium-2 2 6 0.0’- 0.5’ 

6 

~ ~ 

Radium-22 6 An isolated radium-226 contamination area east of 
the former Active Flyash Pile. 

An area containing several radiological contaminants 
east of the A2PII - Subarea 3 South Field Extraction 
System Valve House Area. 

An isolated radium-226 contamination area southeast 
of the A2PII - Subarea 3 South Field Extraction 
System Valve House Area. 

0.0’-1 .O’ 

0 .O’-3 .O’ 

0.0’-1.0’ 

~ 

7 Radium-226 

Radium-22 6 8 

One isolated non-radiological contamination area 
(arsenic) occurring just east of the confluence with 
Paddys Run Creek. 

9 Arsenic 0.0’-0.5’ 
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FIGURE 2-1 SSOD REAL-TIME SCAN - 
RAD1 UM-226 
Moisture & Radon Corrected Radium-226 
Field of View to Scale 
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FIGURE 2-4. LOCATIONS OF SEDIMENT MONITORING SAMPLING FOR THE SSOD 

6038



I
.

 

. 
.d

m
 '_

 

. 
4

'
 

f 

6038



' 

6038



f 
,

.
 

I: .
.

 

_
I

 
..I 

-
A

 
7

,
.

 . 
. ... 

6038



SCALE 1 
50  FEET 50 25 0 

FIGURE 2-8. AERIAL TOPOGRAPHY OF ABOVE-FRL AREA 4 
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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 SSOD 
and the continuous isolated portion of A2PII - Subarea 3. 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 to control access to the general work area (see Drawings 
99X-5500-6-00787 and 99X-5500-6-00788 for installation locations). Fencing will not be installed 
across roadways and access drives. Instead, rope gates will be strung across the roadways and access 
drives, as needed. 

3.1.2 Surveying and Site Layout 
The excavation area will be surveyed and staked to determine the limit of site work including limits of 
excavation, and surface water control. After remedial excavation, the area will be surveyed to determine 
final excavated volumes and to allow as-built drawings to be prepared. 

3.1.3 Clearing 
Two clearing operations will be required for the remediation of the SSOD. One operation is required to 
establish access to the work areas: the other to prepare the excavation areas for remediation. 

For the clearing operations required to establish access to the work areas, the work will be performed in 
radiologically non-contaminated areas. Routes will be careful chosen so as to reduce impact to larger 
established trees. However, some larger trees will have to be removed. 

For the clearing operations required to prepare the excavation areas for remediation, the work will 
performed in posted radiologically contamination areas and equipment will have to be decontaminated 
when brought out of the remediation areas. Clearing within the contamination areas will be performed 
significantly above-grade so that the roots and root balls of trees and other vegetation will be excavated 
along with impacted soil and sediment for proper disposal in the OSDF. 
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Cleared material will be staged outside the work area and chipped for usage as ground cover for hture 
restoration projects. 

For hrther information of the clearing operations, see Appendix C. 

3.1.4 Surface Water ManaPement 
Silt fence will primarily be used to control runoff from work areas outside the creek bed. This includes 
placing silt fence on the down hill side of roads constructed to provide access to the creek bed. To control 
sediments from the entire SSOD excavation, a check dam will be constructed just upstream of a box 
culvert (see Drawings 99X-5500-6-00788 and 99X-5500-G-00840). 

For the excavations in the western tributary, two additional check dams will be constructed in the creek 
bed to control sediment (see Sections 3.2.1 and 3.2.2). After the upstream excavations have been 
performed related to each check dam, that check dam and associated sediments will be excavated and 
hauled for disposal in the OSDF. 

3.1.5 Utility Isolation 
. There are no known utilities in the actual excavation areas. There are overhead power lines which will 
traverse over the haul route. Safe work practices will be used when working near overhead utilities. 

3.2 SOIL EXCAVATION AND IMPACTED MATERIAL REMOVAL 
Nine areas have been identified in the SSOD that require remedial excavation. Seven of the nine identified 
areas contain thorium andor radium contamination. The worker protection and decontamination 
requirements for working in thorium and/or radium contaminated areas will have more stringent 
excavation and decontamination controls than uranium contaminated areas. 

For purposes of discussion in Section 3, the areas will be grouped into three parts, as follows: western 
tributary, upper main channel, and lower main channel (see Figure 3-1). 

The haul route for this excavation will go up the old southem waste units access road to a temporary 
material transfer area established on the perimeter of active excavation where the material can be 
transferred for direct haul to the OSDF. The location of this tefiporary material transfer area will be 
located so as to minimize impact to workers due to the radidthorium contamination concerns. If 
above-WAC material is discovered, it will be 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. 
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A walkdown of the creek beds will be performed to identify debris within the main and western tributaries. 
Identified debris will be removed during the SSOD remediation effort. 

3.2.1 Western Tributarv 
In the western tributary, two contamination areas have been identified that require remediation. One Zrea 
is relatively small and is located near the north end of the ditch. This area contains uranium contamination 
(see Control Points 1 through 4 on Drawing 99X-5500-6-00787). The other area is an excavation that 
follows approximately 650 feet of the creek bed and contains thorium, radium, and uranium contamination 
along with various other non-radiological constituents (see Control Points 5 through 14 on Drawing 
99X-5500-6-00787). The worker protection and decontamination requirements for working in thorium 
andor radium contaminated areas will have more stringent excavation and decontamination controls. 

. The excavation near the north end of the ditch will be performed from above by accessing the excavation 
temporarily through a chainlink fence at the top west side of the ditch. The excavated material will be 
hauled across an existing access road between the two SWRB basins (see Figure 3-2). 

An access ramp will be excavated on the western side of the approximately 650-foot long excavation from 
the top of an adjacent field (see Figure 3-2 and Drawing 99X-5500-6-00787). Initially this ramp will only 
be graded to the excavation limit so that soil within the excavation area will not be disturbed. This will 
provide access for a tree-cutting subcontractor to clear this excavation area and to provide an access so a 
check dam can be constructed near the discharge end of the western tributary. Remedial excavation will be 
performed using a dozer to push stumps, sediments and impacted soil fiom the creek bed and adjacent 
contamination areas to a loadout area established at the top of the access ramp. As the excavation 
continues, the ramp will be extended into the excavation area. Near the top of the ramp, a clean loadout 
area will be established. An excavator staged adjacent to the ramp will load impacted sediment and soil 
into articulated haul trucks staged in the clean loadout area so that the haul trucks will not enter the 
contaminatiodexcavation area. 

Two check dams will be constructed to control sediment from the excavation area in the western tributary. 
The first check dam will be constructed to isolate the western tributary from the main channel (see 
Drawing 99X-5500-6-00787). A second check dam will be constructed just down stream in the main 
channel. Since this contamination area is primarily in the westem tributary with only a small section 
extending out into the main channel, the first check dam will be used to control sediment during most of 
this excavation. However, this first check dam will have to be removed before the excavation can be 
completed to allow for the excavation to extend into the main channel. 
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3.2.2 Upper Main Channel 
In the upper main channel, four contamination areas have been identified. Three relatively small 
excavation areas are located in or near the creek bed. One of these excavations contains thorium 
contamination (see Control Points 15 through 18 on Drawing 99X-5500-6-00788). The other two 
excavation areas contain thorium, radium, and uranium contamination (see Control Points 25 through 32 
on Drawing 99X-5500-6-00788). The fourth excavation area extends up a steep bank onto the field above 
the bank (see Control Points 19 through 24 on Drawing 99X-5500-6-00788) and also contains thorium, 
radium, and uranium contamination. See Section 2 for specific contamination information. 

' A gravel access drive will be established fiom the top of the bank to the creek bed to support excavations 
in the upper main channel (see Drive Control Points A through K on Drawing 99X-5500-6-00787). This 
access drive will be placed through a wooded area using an alignment that will minimize impact to larger 
trees. This drive will also provide access to establish the secondary check dam used to control sediment 
during the remedial excavations in the western tributary (see Section 3.1.5). Access to several excavation 
areas downstream fkom the point of entry into the creek bed will be provided by using the access drive and 
creek bed. This access drive will have an area where equipment can turn around. This turnaround is 
needed so that haul trucks can back up to the active excavation in the creek bed. This will position the 
trucks properly to facilitate direct loading of excavated materials into the truck beds. The loaded haul 
trucks can then drive forward up the access drive. 

Starting from the access drive, the remedial excavations will be performed one at a time working from 
upstream to downstream. After the areas are remediated, the excavation will be sampled for certification 
then upon acceptable results backfilled with reject material fi-om OSDF Borrow Area or other coarse 
aggregate material to reestablish the original bottom elevation of the creek bed and allow for access to 
excavate further downstream. The more stringent thoriudradium excavation and decontamination 
controls will apply to the remedial excavations performed in the upper main channel. 

Prior to excavating the bottom of the fourth upper main channel excavation area (see Control Points 19 
through 24 on Drawing 99X-5500-6-00788), the contaminated area at the top of the slope will be 
remediated. The embankment will then be excavated fiom the creek bed. 

3.2.3 Lower Main Channel 
In the lower main channel, three contamination areas have been identified. Two of these areas contain 
thorium, radium, and uranium contamination (see Control Points 33 through 40 on Drawing 
99X-5500-6-00788) and are located upstream of a box culvert: one area contains arsenic contamination 
(see Control Points 41 through 44 on Drawing 99X-5500-0-00788) and is located downstream of the box 
culvert (see Section 2 for specific contamination information). 
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Access to the two excavation areas upstream of the box culvert will be easily obtained from the road that 
traverses over the box culvert. Access to the remaining excavation downstream of the concrete spillway 
will be more difficult to obtain and will be provided through Paddys Run to a convenient loadout area. 
This can only be performed if the water levels in Paddys Run are low. 

A check dam will be constructed just upstream of the box culvert prior to SSOD excavation. This check 
dam will not be removed until the contamination areas upstream of the box culvert have been remediated. 
At that time, the check dam and captured sediments will be hauled for disposal in the OSDF. 

3.3 PRECERTIFICATION/CERTIFICATION 
After removal of at-and below-grade debris and impacted soil, precertification and real-time monitoring 
will be performed. The Certification Design Letter and Certification PSP (DOE 2005c) was submitted in 
July 2005. 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. 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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APPENDIX B 
LIST OF TECHNICAL SPECIFICATIONS AND DRAWINGS 

Drawings 

Drawing Number Sheet Title 

99X-5500-G-00787 G- 1 SSOD Excavation Plan (North) 
99X-5500-G-00788 G-2 SSOD Excavation Plan (South) 
99X-5500-6-00840 G-3 SSOD Civil Details 

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

Section Title 

02150 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, Document 20105-TS-0001 

Section Title 

02100 Surveying 
02200 Earthwork 
022 15 Trenching and Backfilling 
02230 Road Construction 
02270 
027 14 Geotextiles 
02930 Vegetation 

Surface Water Management and Erosion Control 
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REVISE0 PER AGENCY RESPONSE TO COMMENTS 7AUM 

SCALE: I'=S(Y 

Y U L * N l  

KLR 

GENERAL NOTES 
I. GOVERNING THESE A C T I V I T I E S  ARE THE LATEST R E V I S I O N S  

OF TECHNICAL S P E C I F I C A T I O N S  FOR S O I L  AND OISPOSAL 
F A C I L I T Y  PROJECT EXCAVATION FOR R E h E O I A T I O N  
l 2 0 3 0 0 - T S - O W 1 1 .  AS WELL AS TECHNICAL S P E C I F I C A T I O N S  
FOR ON-SITE DISPOSAL F A C I L I T Y  PHASE V 1 2 0 1 0 5 - T S 4 0 0 0  
REFERENCED THEREIN. TECHNICAL S P E C I F I C A T I O N S  NOT 
APPLICABLE TO DESIGN ARE SECTION 02205s SUBSECTION 3 . 2  
AND SECTION 02206. SUBSECTION 3 . 2 . 8  AN0 3.2.C. 

ISSUED CERTIFIED FOR CONSTRUCTION W241 RIAL 

C .  PRIOR TO STARTING CLEARING OR EXCAVATION A C T I V I T I E S  
W I T H I N  SSOO WORK AREA. I N S T A L L  X-FOOT H I G H  CHECK DAM 
UPSTREAM OF BOX CULVERT [ S E E  ORAWING 9 9 X - 5 5 0 0 4 4 0 7 8 8 1 .  

GEI 

3 .  PRIOR TO EXCAVATION. CLEAR TREES AN0 LARGE VEGETATION. 

0.  W I T H I N  S O I L  EXCAVATION AREAS. CUT TREES AN0 OTHER 
VEGETATION AT LEAST 2 FEET ABOVE G R M E .  00 NOT 
DISTURB S O I L .  

j. FOR C I V I L  D E T A I L S  SEE ORAWING 9 9 X - 5 5 0 0 - 6 4 0 8 4 0 .  

1 .  AFTER REYEOIAL EXCAVATION IS COMPLETE. PLACE TOPSOIL 
OR AUENOEO S O I L  TO PRE-EXCAVATEO ELEVATIONS ALONG 
CHANNEL BANKS AND OTHER AFFECTED AREAS. 

I. SEEO AFFECTED AREAS U S I N G  PERMANENT SEEO M I X  PER OSOF 

3 .  CUNSTRUCT BERM AROUND THE P E R I E T E R  OF EXCAVATION 

TECHNICAL SPEC!F!CATION SECTION 0 2 9 3 0 .  

AREA AT TOP OF E L B A N K M N T  AN0 ALONG BOTH S I D E S  OF THE 
ACCESS RAMP. 

KEYED NOTES 

I N S T A L L  TWO 3-FOOT H I G H  CHECK DAMS I N  APPROXIMATE @ LOCATIONS S H O W  PRIOR TO BEGINNING EXCAVATION 
W I T H I N  S O I L  EXCAVATION AREA BOUNOEO BY CONTROL 
P O I N T S  5 THROUGH 1 4 .  SEE O E T A I L  ON ORAWING 
9 9 X - 5 5 0 0 4 4 0 0 8 4 0 .  

@ EXCAVATE ACCESS R A W  O O M  TO AREA BOUNDARY FOR SOIL 
REMOVAL BOUNOEO BY 5 THROUGH 14 TO ALLOW ACCESS FOR 
E O U I P M N T  TO CLEAR EXCAVATION AREA. 00 NOT DISTURB 
S O I L  W I T H I N  EXCAVATION AREA U N T I L  CLEARING IS 
COWLETEO. 

@ CONSTRUCT ACCESS D R I V E  I N T O  M A I N  CHANNEL TO PROVIDE 
ACCESS TO S O I L  EXCAVATION AREAS BWNOEO BY CONTROL 
P O I N T S  15 THROUGH 28.  

APPaovALd 
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GENERAL NOTES 
1 .  FOR CONSTRUCTION NOTES SEE ORAYJNC 99XSSOO<;-00781. 

FLUOR FERNALD, INC. 

Quo.Kl WUE 

SOIL REMEDIATION 

STORM SEWER OUTFALL DITCH 
Dum 1mE 

EXCAVATION P L A N  (SOUTH) 

-0vALd 
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I I I 

STEEL TEE 
FENCE POST- 

PLAN - 

SAFETY CAP 20 FT. ITYP) 

WOVEN WIRE 
OR FABRIC- 

DE 

CONSTRUCTON SAFTEY FENCE. 
SEE SPECIFICATION SECTION 02200 

TAPERED ANCHOR PLATE 

3 IN. x I 2 IN. x 6 FT. LONG 
STEEL TEYFENcE POST. DRIVEN 

ELEVATION 
NOTE; 

INSTALL SAFETY CAPS ON 1-POSTS THAT ARE LESS THAN 
4 FEET IN HEIGHT ABOVE-GRADE. 

CONSTRUCTION SAFETY FENCE DETAIL 
NTS 

[-WOOD POSTS AT 8 FT. OC 

OVERLAND 
FLOW 

TAUP BACKFILL 

SILT FENCE NOTES8 

I. SILT FENCE TO BE INSTALLED PROR 
TO LAW-OISTURBING ACTIVITIES. 

2. SEE PLANS FOR LOCATION AND LENGTH 
OF SILT FENCE. 

I. WOOD POSTS SHALL BE 2 IN. X 2 W. 
IUW.) OF OAK OR SIMILAR HARDWOOD. 

4. BACKFILL UATERIAL IN ACCOROANCE 
WITH SPEUFICATION SECTMN 02200. 

4 

SILT FENCE DETAIL 

SUBGRADE 

GENERAL NOTES: 

1. REUDVE UNSUITABLE SUBGRADE MATERIAL AND REPLACE 

2. USE ODD1 TYPE "0' DUMPED RCCK. OR ASSHTO NO. 2 STONE 

WITH SUITABLE EXCAVATED MATERIAL. 

TO I W R O V E  SUBGRADE AS NEEOEO. 

ACCESS DRIVE DETAIL 
NTS 

LW CENTER SECTKm 
W S T  CAUSE FLOW OVER. 
NOT AROUND. CHECK DAM 

TYPE '0' OUUPEO ROCX 

CROSS SECTION 

GENERAL NOTES: 

PROFILE 

I. THE CHECK DAM SHALL BE CONSTRUCTED OF TYPE '0' 
DUMPED ROCK F I L L .  PLACED SO THAT I T  COMPLETELY 
COVERS THE WIDTH OF THE CHANNEL. 

3. THE Y l X l W Y  HEIGHT OF THE CHECK OAU AT THE CENTER 
OF THE WEIR SHALL NOT EXCEL0 3 FEET. 

4.  PLACE CHECK D U O  AS S H O W  ON THE PLANS. 

CHECK DAM DETAIL 
NTS 

GENERAL NOTES 

W24/ RYL GEf 1 ISSUED CERTIFIED FOR CONSTRUCTION 

I "n I *"..I I - 
" N I  yo I.E 

- m - I V D P - D L I C I m  

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD CLOSURE PROJECT 
n6 mnc )Iwm 07 

FLUOR FERNALD, INC. 

SOIL REMEDIATION 

STORM SEWER OUTFALL DITCH 
D R A M  rm 

CIVIL DETAILS 

APPROVAld 
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TO THE STREAM CORRIDOR REMEDIATION AREA 

6038



FCP-SSOD-EXCAV-PLN-FINAL 
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APPENDIX C 
PLAN FOR TREE CLEARING OPERATIONS RELATED 
TO THE STREAM CORRIDOR REMEDIATION AREA 

In order to perform confirmed and anticipated remedial excavations in the Stream Corridor Remediation 
Area, the c l e ~ n g  of trees other v e g e t h n  is required both to provide 8ccess tc the exczvaticn ae8s 
and to prepare remediation areas for test trenches or soil excavation. Due to the lack of foliage and the 
potential for fkozen ground during the winter months, it is desirable to perform the necessary clearing 
operations for the Stream Corridor Remediation Area during February 2005. This includes not only areas 
where predesign characterization and remedial design have been completed, but also areas where predesign 
characterization and remedial design were in process. 

Stream Corridor Area is divided into three subareas: Paddys Run (Waste PitdSilos), Pilot Plant Drainage 
Ditch (PPDD), and Storm Sewer Outfall Ditch (SSOD). This document shows the areas to be cleared 
within these three subareas. Trees and vegetation cleared in preparation for remedial excavation of the 
Stream Corridors Area were hauled and chipped to create mulch that can be reused during restoration of 
the site. Disturbance to soil will be minimized during clearing operations. The work is coordinated with 
restoration works in the A2PII Pine Tree Area. 

Remedial Clearing of the PPDD included the removal of trees and vegetation as shown in Figure 1 .  Chips 
produced from clearing the PPDD are stockpiled adjacent to an unused access road just south of the 
PPDD. The targeted area for tree clearing operations at the PPDD is less than 1/10 acre. 

Remedial clearing of the SSOD included the removal of trees and vegetation as shown in Figure 2. Chips 
produced from the clearing of the SSOD are stockpiled north of an existing compose staging area just 
north of the former Southem Waste Units. The targeted area for tree clearing operations at the SSOD is 
approximately 1.5 acres. 

Remedial clearing of the eastern bank of Paddys Run west of both the Waste Pits and Silos work areas 
included the removal of trees and vegetation as shown in Figure 3, Chips produced from the clearing of 
Paddys Run are stockpiled in a turnaround located west of Waste Pit 5. The targeted area for tree clearing 
operations at the Paddys Run excavation is approximately 4.9 acres. 

SDFPSSOD&PPDDSSOD EXCAV PLN-RVO.DOC\August 24,2005 (8:46 AM) c- 1 
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P I L O T  PLANT DRAINAGE D I T C H  
TREE REMOVAL 

FIGURE 1 

INDICATES GENERAL AREA 
FOR TREE REMOVAL 

ACCESS PATH TO AREAS - - - -  

100 0 100 zoo 
SCALE: 1"=100' 

L 

/osdf  /Pro ject20820/PPDDtreeremovol.dgn 
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STORM SEWER OUTFALL DITCH 
TREE REMOVAL 

FIGURE 2 

INDICATES GENERAL AREA 
FOR TREE REMOVAL 

200 0 200 400 

SCALE: 1"=200' 
j f  /Pro  ject20820/SSOD t reerernovaLdgn 
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MULCH STOCKPILE AREA 
WEST OF PIT 5 (NOT SHOWN) 

/ 

PIT 3 

P A D D Y ' S  R U N  C R E E K  
T R E E  R E M O V A L  

F I G U R E  3 

INDICATES GENERAL AREA 
FOR TREE REMOVAL 

100 0 100 200 

SCALE: 1"=100' 
3f / P r o  ject20820/PaddyRuntreeremoval.dgn 
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