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1.0 Sampling and Analysis 
3 2 8 t  

Ad&t+m& Sampling is proposed to be conducted to support the South 
Groundwater Contamination Plume Removal Action to achieve the following 
objectives: 

. .  

Characterize the concentration of HSL and radi the 
soils to be excavated in order to facilitate #e -. Qualitative characterizatio on- 
suspect areas. 

Complete a Hazardous Waste Determination on Containerized Waste Materials 
generated i nci dent a1 to compl et i ng the construction activities assoc i ated 
with the removal action. 

Monitor fugitive dust emissions during excavation and stockpiling 
operations. 

To achieve sampling objectives, samples are proposed to be collected prior 
to, during, and after the construction phase of the Removal Action. 

2.0 Pre-Excavation Field Screening & Soil Sampling and Analysis 

2.1 Background 

Based on historical records, there are five suspect areas of ‘contamination 
identified within the area to be affected by Part‘ 2 and Part 3 of the removal 
action (see Figure 1-1). The first is the area between the Inactive Fly Ash 
Pile/South Field Area and the Inactive Fly Ash Pile at the location of the South 
Construction Road from the West Perimeter Road extending south to and including 
the Storm Sewer Outfall Ditch (SSOD). This area is considered suspect as a 
result of its location adjacent to the Fly Ash Piles/South Field Area which are 
currently being investigated under Operable Unit 2 o f  the Remedial 
Investigation/Feasibility Study (RI/FS), and the crossing of the SSOD, which is 
being investigated as part of Operable Unit 5. The second suspect area is 
comprised of the monitoring and recovery well locations. This location is 
suspect as a result of the elevated concentrations of hazardous substances in the 
regional aquifer which will be disturbed during drilling operations. The third 
suspect area is the groundwater discharge pipeline crossing at the SSOD just west 
of the South Access Road to the FEMP. This location is considered suspect due 
t o  a portion of the former FEMP Production Area that drains to the SSOD. The 
fourth suspect area is the new outfall pipeline from the proposed diversion 
manhole, Manhole 176A, at the existing outfall pipeline downstream of Manhole 
175, to proposed Manhole 1766. This area is considered suspect due to its close 
proximity to the existing outfall pipeline. Finally, the fifth suspect area is 
at the new outfall pipelines outlet to the Great Miami River. This area is 
considered suspect due to downstream location to the existing outfall pipe1 ine’s 
out1 et. 
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3284 
Pre-excavation field screening, soil sampling and analysis i s  proposed to>---++ 
identify contaminants in areas where personnel may be exposed to hazardous 
substances during construction activities, so that appropriate health and safety 
measures can be taken to protect the workers.- 2; 

2.2 Sample Extraction and Analysis 

Sample point locations will be established along the pipeline easement centerline 
as follows: 1) at 500-feet intervals within the non-suspect areas, 2) at 100-feet 
intervals within the suspect areas, and 3) discrete locations as shown and 
described in Figure 1-1. The centerline of the pipeline easement is assumed to 
represent the center1 ine for the pipe1 ine trench excavation. 

Soil samples will be collected, using a stainless steel hand auger, at one-foot 
intervals from the ground surface to an approximate total depth of six feet below 
surface grade (the approximate depth at which the pipeline will be installed) at 
each sample point location described previously. Each soil sample will be field- 
screened for qualitative determinations of volatile organic and radiological 
cont ami nant concentrat ions. 

A portion of each soil sample will be retained in clean glass jars sealed with 
aluminum foil lids for field screeninq of volatile organic compounds usinq a 

of &k& 15 minutes for voiitilizatioi . .  of-th”e organic compounds prior to PI0 
or F ID measurement. 1 
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If warranted. based on f i e ld  screening data 
samDles will be retained for  laboratory 

selected soil 
i l e  organic and 

Non-SusDect Areas 

Total Volatiles - a l l  analytes for this category. 
Total Semi-Volatiles - a l l  analytes for  this category. 
Total Pesticldes/Herblcides - a l l  analytes for this category. 
Total Metals - a l l  TC l i s t ed  metals. 

HSL Volatlles - a l l  analytes l i s t e d  for  this  category. 
HSL Semi-Volatilet - a l l  analytes l i s t ed  for this category. 
HSL Inorqanics - a l l  analytes l i s t e d  for  t h i s  category. 

Analytical d a t a  t o  be used fo r  evaluation of worker heal th  and safety skw-l-d 
be obtained i n  the most expedient manner possible (i .e. ,  would n o t  require 
CLP sampl ing/analytical protocols). 

trip and rinsate blanks will  be collected for  
1 (QA/QC). DurDoses. Trip and r insa te  blanks will 
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Lxc,ess soil boring 

Contamination Plume Removal Action, Part 2 and Part 3. 

3.0 Construction-Related Sampling 

3.1 Construction Measurements 

During excavation, portable instrument measurements will be taken for organic 
vapors and for radiological contaminants. Any soils depicting measurable organic 
vapor readings will be containerized and managed as potentially hazardous waste. 
Any indications o f  activities, as measured on a 2x2 inch NaI scintillation 
detector, greater than 15 percent above background with no measurable organic 
vapor readings will be excavated and transferred to the former FEMP Production 
Area stoikpile north of the Plant 1 Pad. Soils placed here will be stabilized, 
seeded and covered with erosion control fabric. Erosion control fabric will be 
maintained until a good vegetative cover is developed. 

Excess soils depicting no measurable organic vapor or above background 
radiological reading will be transferred to a designated soil stockpile area 
south of the Stormwater Retention Basin. 

3.2 Buildover Criteria 

A n  objective of the FEMP i s  to restrict, to the extent practical, the 
construction buildover of soils depicting significant concentrations of hazardous 
substances or radiological constituents. The intent of this policy is to reduce 
the risk of locating permanent structures over soils containing concentrations 
of hazardous substances or radiological constituents exceeding possible final 
cleanup levels. This policy was initiated to minimize the impact that current 
facility construction actions (i.e. removal actions, etc.) may have on the 
implementation of final actions. Parts 2 and 3 o f  the South Groundwater 
Contamination Plume Removal Action involves the installation of approximately 2 
miles of pipeline and associated appurtenances. Approximately 1 mile of 
pipeline will be located off the FEMP reservation. With the exception of the 
identified suspect areas, there is no reason to expect that hazardous substances 
or elevated concentrations of radionuclides will be encountered during the 
construction phase o f  the removal action. As previously identified, pre- 
excavation sampling and real time excavation monitoring and controls are being 
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. .  . .  

used to confirm this expectation. 

Specific buildover criteria are not proposed to be applied to construction 
activities associated with this removal action, The FEMP considers that the 
pipel ine and associated appurtenances do not provide a significant impediment to 
future remedial activities. The FEMP recognizes that actions may be required 
during final remediation to address elevated concentrations of HSLs or 
radionuclides identified during the course of the Remedial Investigation. These 
actions may include focused excavations under or adjacent to the pipeline.+ 

3.3 Post-Excavation Soil Management and Disposition 

3.3.1 Excess Soi 1 Management 

Excess soil materials will be stockpiled at a site located in proximity to the 
groundwater pipel ine excavation until a RCRA and/or radiological determination 
has been made in accordance with Section 3.3 .2 .  

In order to allow for drainage of runoff away from the soil stockpiles, areas 
with the greatest relative elevation will be selected for soil stockpile sites. 

Each soil stockpile will be managed by placing a heavy, non-permeable tarpaulin 
on the ground in the area where the soil will be stockpiled. The perimeter of 
the tarpaulin will be fastened to the ground by stakes or other appropriate 
wans. Soil will be piled radially from the center of the tarpaulin, with a 
maximum lateral extent to no less than 3 feet from the edge of the tarpaulin. 
Each soil stockpile will be completely covered, on a daily basis, using a heavy, 
non-permeable tarpaulin. The tarpaulin cover will be weighted at its perimeter 
and intermittently over its surface area to avoid disturbance by wind. 

3.3.2 Disposition of Soil Stockpiles 

\ 
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3.4 Uoni toring for Fugi t i v e  Dust Emissions 

Portable air samplers will be placed at the perimeter of the open excavation and 
the soil stockpile to measure airborne particulate concentrations. Samples will 
be collected weekly and analyzed for gross alpha and gross beta concentrations 
at the FEMP laboratory. Engineering controls and additional health and safety 
measures will be instituted if elevated concentrations are detected. 
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3284 
HSL Volatiles 

Detection Llmi tf 
Low Water' Low Soil /Sedimentb 

Volatile CAS Number uq/L ua/L 

1. Chloromethane 74-87-3 10 10 
2. Bromomethane 74-83-9 10 10 
3. Vinyl Chloride 75-01-4 10 10 
4. Chloroethane 75-00-3 10 10 
5. Methylene Chloride . 75-09-2 5 5 

6. Acetone 67-64-1 10 
7. Carbon Disulfide 75-15-0 5 
8. 1,l-Dichl oroethene 75-35-4 5 
9. 1,l-Dichloroethane 75-35-3 5 

10. trans-l,2-Dichloroethene 156-60-5 5 

11. Chloroform 67-66-3 5 
12. 1,2-Dichl.oroethane 107-06-2 5 
13. 2-Butanone 78-93-3 10 
14. 1 , 1 , 1-Tr i chl oroe t hane 71-55-6 5 
15. Carbon Tetrachloride 56-23-5 5 

16. Vinyl Acetate 108-05-4 10 
17. Bromodichloromethane 75-27-4 5 
18. 1,1,2,2-Tri chl oroethane 79-34-5 5 
19. 1,2-Dichloropropane 78-87-5 5 
20. trans-] ,3-Dichloropropene 10061-02-6 5 

21. Trichloroethene 79-01-6 
22. Di bromochl oromethane 124-48-1 
23. 1,1,2-Trichloroethane 79-00-5 
24. Benzene 71-43-2 
25. cis-1,3-Dichloropropene 1006 1-01 -5 
26. 2-Chloroethyl Vinyl Ether 110-75-8 
27. Bromoform 75-25-2 
28. 2-Hexanone 591-78-6 
29. 4-Methyl -2-pentanone 108-10-1 
30. Tetrachloroethene 127-18-4 

5 
5 
5 
5 
5 
10 
5 
10 
10 
5 

31. Toluene 
32. Chl orobenzene 
33. Ethyl Benzene 
34. Styrene. 
35. Total Xylenes 

108-88-3 5 
108-90-7 5 
100-41-4 5 
100-42-5 5 

5 

10 
5 
5 
5 
5 

5 
5 
10 
5 
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 
10 
5 
10 
10 
5 

5 
5 
5 
5 
5 

'Medium Water Contract Required Detection Limits (CRDL) for Volatile HSL 
Compounds are 100 times the individual Low Water CRDL. 

bMedium Soil/Sediments Contract Required Detection Limits (CRDL) for Volatile 
HSL Compounds are 100 times the individual Low Soil/Sediment CRDL 



HSL Semi-Volat 5 le$ 

Detection limits 
Low Water' Low Soil/Sediment" 

Semi -Vol at I 1  e CAS Number uq/L uq/Ka 

36. Phenol 104-95-2 10 330 
37. bis(2-Chloroethyl) ether 111-44-4 10 330 
38. 2-Chlorophenol 95-57-6 10 330 

39. 1,3-Dichlorobenzane 
40. 1,4-Dichlorobenzene 
41. Benzyl Alcohol 
42. 1,2-Dichlorobenzene 
43. 2-Methyl phenol 

44. bis(2-Chloroisopropyl) 

45. 4-Nethylphenol 
46. H-Ki troso-Di propyl ami ne 
47. Hexachloroethane 
48. Ni rtobenzene 

49. I sophorone 
50. 2-Ki trophenol 
51. 2,4-Dimethylphenol 
52. Benzoic Acid 
53. bis(2-Chloroethoxyl) 

methane 

ether 

54. 2,4-Dichl orophenol 
55. 1,2,4-Tr i chl orobenzene 
56. Naphthalene 

.. 57. 4-Chloroanil ine 
58. Hexachlorobut adiene 

59. 4-Chl oro-3-methyphenol 
(para-chl oro-met a-cresel ) 

60. 2-Methylnaphthalene 
61. Hexachl orocycl opent adi ene 
62. .2,4,6-Trichl orophenol 
63. 2,4,5-Trichlorophenol 

64. 2-Chloronaphthalene 
65. 2-Nitaniline 
66. Dimethyl Phthalate 
67. Acenaphthyl ene 
68. 3-Nitroaniline 

69. Acenapthene 
70. 2,4-Disitrophenol 
71. 4-Ni trophenol 
72. Di benzofuras 

54 1-73-1 
104-44-7 
100-51 -6 
95-50-1 
95-48-7 

39638-32-9 
104-44-5 
62 1-64-7 
67- 72-1 
98-95-3 

78-59- 1 
88-75-5 
105-67-9 
65-85-0 

111-91-1 

120-63-2 
120-62- 1 
91-20-3 
106-47-8 
87-68-3 

59-50-7 
91-57-6 
77-47-4 
88-06-2 
95-95-4 

9 1-58-7 
88-74-4 
13 1-1 1-3 
208-96-8 
99-09-2 

83-32-8 
5 1-28-5 
100-02-7 
132-64-9 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
50 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
50 

10 
50 
10 
10 
50 

10 
50 
50 
10 

-330 
330 
330 
330 
330 

330 * 

330 
330 
330 
330 

330 
330 
330 
1600 

330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
1600 

330 
1600 
330 
330 . 
1600 

330 
1600 
1600 
330 
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73. 2 ,4-Dimi trot01 uene 121- 14-2 10 330 

74. 2,6-Dinitrotoluene 
75. Di ethyl ph t ha1 ate 
76. 4-Chl orophenyl Phenyl 

et her 
77. Fluorene 
78. 4-Ni troanil ine 

606-20-2 
84-66-2 

10 
10 

330 
330 

7005-72-3 
86-73-7 
100-01 -6 

10 
10 
50 

330 
330 
1600 

79. 4,6-Dini tro-2-methyl phenol 
80. H-ni trosodiphenyl amine 
81. 4-Bromophenyl Phenyl ether 
82. Hexachl orobenzene 
83. Pentachlorophenol 

534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 

50 
10 
10 
10 
60 

1600 
330 
330 
330 
1600 

10 
10 
10 
10 

330 
330 
330 
330 

84. Phenanthrene 
85. Anthracene 
86. Di-n-butylphthal ate 
87. Fluoranthene 

85-01-6 
120- 12-7 
84-74-2 
206-44-0 

88. Pyrene 129-00-0 10 
89. Butyl Benzyl Phthalate 85-68-7 10 
90. 3,3-Dichlorobentidi ne 91-94-1 20 
91. Benzo(a)anthracene 56-55-3 10 
92. bis(2-ethyl hey1)phthal ate 117-81-7 10 

330 
330 
660 
330 
330 

93. Chrysene 
94. Di-n-cotyl Phthalate 
95. Benzo(b)fl uoranthene 
96. Benzo(k)fluoranthene 
97. Benzo (a) pyrene 

2 18-0 1-9 
117-84-0 
205-99-2 
207-08-9 
50-32-8 

10 
10 
10 
10 
10 

330 
330 
330 
330 
330 

98. Indeno(l,2,3-cd)pyrene 
99. Di benz(a, h)anthracene 
100. Benzo(g, h, i ) peryl ene 

193-39-5 
53-70-3 
19 1-24-2 

10 
10 
10 

330 
330 
330 

‘Medium Water Contract Required Detection Limits (CRDL) for Volatile HSL 

%edium Soil/Sediments Contract Required Detection Limits (CRDL) for Volatile 

Compounds are 100 times the individual Low Water CRDL. 

HSL Compounds are 100 times the individual Low Soil/Sediment CRDL 
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HSL Pesticides 

Detection Limits 
Low Water' Low Soil/Sediment' 

Pest 1 cides CAS Number UQ/L W K q  

101. a1 pha-BHC 
102. beta-BHC 

103. del ta-BHC 
104. gama-BHC (Lindane) 
105. Heptachlor 
106. Aldrin 
107. Heptachlor Epoxide 

108, Endosulfan I 
109. Dieldrin 

111. Endrin 
112, Endosulfan I1 

110. 4,4'-DDE 

L 113. 4,4'-OOD 

115. 4,4'-DDT 
114. Endosulfan Sulfate 

116. Endrin Ketone 

117. Methoxychl or 
1 18. Chlordane 
119. Toxaphene 
1 20. AROCLOR- 101 6 
121. AROCLOR-1221 

122. AROCLOR-1232 
123. AROCLOR- 1242 
124. AROCLOR-1248 
125. AROCLOR-1254 
126. AROCLOR- 1260 

3 19-84-6 
319-85-7 

3 19-86-8 
58-89-9 
76-44-8 

3 09- 00- 2 
1024-57-3 

959-98-8 
60-57-1 
72-55-9 
72-20-8 

33213-65-9 

72-54-8 
1031-07-8 
50-29-3 

53494- 70-5 

72-43-5 
57-74-9 

8001-35-2 
12674-11-2 
11104-28-2 

11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.10 
0.10 
0.10 
0.10 

0.10 
0.10 
0.10 
0.10 

0.5 
0.5 
1 .o 
0.5 
0.5 

0.5 
0.5 
0.5 
1 .o 
1 .o 

8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
16.0 

80.0 
80.0 
160.0 
80.0 
80.0 

80.0 
80.0 
80.0 
160.0 
160.0 
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'Medium Water Contract Required Detection Limits (CRDL) for Pesticide HSL 
Compounds are 100 times the individual Low Water CRDL. 

'Medium Soil/Sediment Contract Required Detection Limits (CRDL) for Pesticide 
HSL compounds are 15 times the individual Low Soil/Sediment CRDL. 

'Detection limits listed for soil/sediment are based on wet weight. The 
detection limits calculated by the laboratory for soil/sediment, calculated 
on dry weight basis, as required by the contract, will be higher. 
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Analvte 

A1 umi nurn 
Antimony 
Arsenic 
Bari urn 
Beryl 1 i urn 
Cadmi urn 
Cal ci urn 
Chromi urn 
Cobalt 
Copper 
Cyan i de 
Iron 
Lead 
Hagnes i urn 
Hanganese 
Hercury 
Nickel 
Pot  ass i urn 
Sel eni urn 
Si  1 ver 
Sod i urn 
Thall i um 
Vanadi urn 
Zinc 

HSL INORGANICS 

Contract Required 
Detection Limit [ u q / L l  

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 
10 

100 
5 

5000 
15 

0.2 
40 

5000 
5 

10 
5000 

10 
50 
20 

3284 
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ANALYSIS REQUESTS 

NOTE: THE METHOD NUMBERS THAT ARE LISTED ARE ONLY SUG6ESTED METHODS FOR SW-846 
ANALYSES. 

Full TCLP (1311) 

Metals 
Arsenic (7060) 
Barium (6010) 
Cadmium (6010) 
Chromi um (6010) 
Lead (6010) 
Mercury (7470) 
Sel eni um (7740) 
Si 1 ver (6010) 

Semi-Volatiles (8270) 
1,4-Dichl orobenzene 
2,4-Di ni trol uene 
Hexachl orobenzene Chlordane 
Hexachloroethane Endrin 
Hexachloro-l,3-butadiene 
Nitrobenzene 
Pentachlorophenol lindane 
Pyridine 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0-Cresol 
m- C r e sol 
p-Cresol 

TCLP Metals (1311) 

Arsenic (6010) 
Barium (6010) 
Cadmium (6010) 
Chromium (6010) 
Lead (6010) 
Mercury (7470) 
Selenium (6010) 
Si 1 ver (6010) 

Total Metals 

Arsenic (6010) 
Bari um (6010) 
Cadmium (6010) 
Chromi um (6010) 
lead (6010) 
Mercury (7470) 
Selenium (6010) 
Si 1 ver (6010) 

Volatiles (8240) 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
2-Butane 
1,2-Dichloroethane 
1,l-Dichloroethylene 
Tetrachloroethylene 
Trichl otoethyl ene 
Vinyl Chloride 

Pesticides (8080) 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

Herbicides (81 50) 
2.4-D 
2; 4,5-TP (Si 1 vex) 
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TCLP Volati le Organic Analysis (1311, 8240) 

1,l-Dichloroethylene 
1,Z-Dichloroethane 
2-But ane 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachl oeothylene 
Trichloroethylene 
Vinyl Chloride 

Total  Volatile Organic Analysis (8240) 

1 , l ,l-Trichloroethane 
1,1,2-Tr i chl oro- 

1,1,2-Trichloroethane 
Acetone 
Benzene 
Carbon Tetrachl or i de 
Carbon Disulfide 
Chlorobenzene 
Cyclohexanone 
Ethyl Acetate 
Ethyl Benzene 
Ethyl Ether 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Methylene Chloride 
Tet  rac h l  oroet hyl ene 
To1 uene 
Total Xylenes 
Tr  i chl oeothyl ene 
Trichl  orofluoro- 

methane 

1,2,2- t r i f l  uoroethane 

Total A1 cohol s (8015) 

2-Et hoxy ethanol  
I sobut anol 
Methanol 
n-Butyl a1 cohol 



. -  

TCLP Semi-Volatlles (1311, 8270) 

1,4-Dichlorobenzene 
2,4-Dini trot01 uene 
2,4,5-Trichlorophenol 
2,4,6-Trichl orophenol 
Hexachl oro-1 ,3-butadi ene 
Hexachl orobenzene 
Hexachloroethane 
m-Cre sol 
Nitrobenzene 
0-Cresol 
p-Cresol 
Pentachlorophenol 
Py r i d i ne 

Total Semi-Volatiles (8270) 

1,4-Dichlorobenzene 
2,4-Dinitrotoluene 

\ 2,4,5-Trichl orophenol 
2,4,6-Trichlorophenol 
Hexachl oro-1,3-butadiene 
Hexachl orobenzene 
Hexachloroethane 
RI-C r e sol 
Ni t robenzene 
0-Cresol 
p-Cresol 
Pentachlorophenol 
Pyd i d i ne 

TCLP Pestidides (1311,8080) 

Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Li ndane 
Methoxychlor 
Toxaphene 

Tot a1 Pest i ci des (8080) 

Chlordane 
Endrin 
Hept achl or 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Toxaphene 

Total Herbicides (8150) 

2,4-D 2,4,5-TP (Si1 vex) 

3284 
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RADIONUCLIDES 

U-233,234,235,236,238 

Ra-226,228 

Th-228,230,232 

Th-234 

Pu-238,239,Total Pu 

Np-237 

Tc-99 

CS-137 

3284 

Potassi um-40 

Alpha, beta, gamma 
Semi-quant, ID 




