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FOREWORD / 

The U.S. Department of Energy has completed and transmitted this work plan for the Operable Unit 1 

Dewatering Excavation Evaluation Program (DEEP) under the terms of Section XI1.D. 1 and D.2 of the 

Amended Consent Agreement (ACA) between the DOE and the U.S. Environmental Protection Agency. 

This work plan provides the framework for an additional treatability study for Operable Unit 1 at the 

Fernald Environmental Management Project (FEW). As such, this work plan is a secondary document 

under the terms of the ACA. 

This work plan identifies tests that will be performed to support post-remedy-selection remedial 

desigdrernedial action of Operable Unit 1. This work plan meets the substantive requirements of the 

EPA's Guide for Conducting Treatabilitv Studies under CERCLA (CERCLA 1992). The work plan 

format focuses on each of the technologies for materials handling evaluations, with additional information 

that supports all the technologies provided in Section 6. In addition, seven attachments provide 

' supplementary information. 
!. 
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SECTION 1 
DEWATERING EXCAVATION EVALUATION PROGRAM (DEEP) 

PROJECT DESCRIPTION 

1.1 SITE DESCRIPTION 

This work plan describes the objectives and scope of work for the Dewatering Excavation Evaluation 

Program (DEEP) to be conducted at the U.S. Department of Energy (DOE) Fernald Environmental 

Management Project (FEMP) located near Cincinnati, Ohio. The study supports remedial desigdremedial 

action (RD/RA) for Operable Unit 1, the Waste Pits. The FEMP is a government-owned former 

uranium-processing plant that was placed on the National Priorities List in 1989. Environmental 

remediation is underway in accordance with the 1991 Amended Consent Agreement between the DOE 

and the U.S. Environmental Protection Agency (EPA). 

Operable Unit 1 is one of five FEMP operable units. Figure 1-1 shows the location of Operable Unit 

1. It consists of Waste Pits 1 through 6, the Clearwell, the Burn Pit, miscellaneous structures/facilities, 

and environmental media within the Operable Unit 1 boundary. Figure 1-2 identifies the waste pits. 

Radioactive waste, consisting of radionuclides generated from uranium ore processing and various 

chemicals, are stored in Operable Unit 1. 

e 
1.2 GENERAL PROJECT DESCRIPTION 

Currently, the Preferred Remedial Alternative for Operable Unit 1 is based upon dry mechanical 

excavation, front shovel and truck hauling at Waste Pits 1, 2, 3, 4, 6, and the Burn Pit, and slurrying 

waste from Waste Pit 5 and the Clearwell to a thickener for dewatering. All excavated wastes will then 

be stockpiled and dried to remove free liquid before shipping them off site to a disposal facility. 

The Dewatering Excavation Evaluation' Program (DEEP) was developed to: 

Provide data and observational information that will be used to optimize and refine plans for 
removing waste from the waste pits by using the safest, fastest, and most economical 
excavation techniques. 

e FER/OU 1WPlDEEPCH 1. ROIGSSlApril7. 1995.2:35pm 1-1 
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Data collected from this project will be evaluated for use in developing the RD/RA work plan for e- 
Operable Unit 1 .  Table 1-1 identifies the tests to be performed during the DEEP. Section 2-5 provides 

detailed information on each test. 

Waste Pits 1,  2 and 3 were selected for the DEEP. Initially, all of the waste units in Operable Unit 1 

were considered for inclusion in the DEEP. The waste pits selected for DEEP represent approximately 

80 percent of the total material requiring dry mechanical excavation during final remediation. In 

addition, Waste Pits 1, 2, and 3 were judged to be adequate to provide representative information for the 

material requiring excavation based on known information. However, there were specific reasons that 

the other waste pits were excluded: 

Waste Pit 4 is classified as a hazardous waste management unit (HWMU) under the Resource 
Conservation and Recovery Act (RCRA). 

0 Waste Pit 5 is already included in a treatability study under the Minimum Additive Waste 
Stabilization (MAWS) program. 

Waste Pit 6 will be the subject of a separate waste removal pilot study. 

Clearwell contents are similar to the slurry in Waste Pit 5. 

Burn Pit - no additional "new" data would be expected. 

1.3 DEEP DATA. OUALITY OBJECTIVES (DOOs) 

The FEMP Data Quality Objectives (DQO) process, as identified by the FEMP Sitewide CERCLA 

Quality Assurance Project Plan (SCQ), guided preparation of this work plan. A brief discussion of the 

process follows here; a detailed discussion of geotechnical DQOs, as specifically mandated by the SCQ, 

is provided in Section 2 of this work plan. 

1.3.1 Identifv the Decisions to Be Made that Affect the Situation 

The purpose of DEEP is to identify applicable excavation technique@) to remove waste pit material and 

to determine how to optimize and refine these technique(s). Prior to excavation, further information from 

the following areas of investigation must be evaluated to support the excavation technique selected: 

FEIUOUIWPIDEEPCHl .ROIGSSIAprill. 1995,2:35pm 1-2 
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'0 

Pre-dewatering condition of the waste pits of concern. For DEEP, the waste pits of 
concern include Waste Pits 1, 2, and 3. 
Homogeneity/Heterogeneity of the waste pits. 
Characteristics of the waste within the pits. 
Dewatering methods potentially applicable to the DEEP project. 
Changes in physical properties of the wastes observed during dewatering. 
Stability of the dewatered wastes following dewatering. Stability is related, to the waste's 
ability to support excavation equipment, and the waste's ability to be safely and 
efficiently removed by conventional excavation methods. 

Based upon the results of the field and laboratory investigations which the DEEP project addresses, more 

detailed information relative to the areas of investigation will allow DOE to determine the most suitable 

excavation technique(s) for removal of waste from the pits. 

A literature search of potentially applicable dewatering and excavation techniques has been performed. 

The results of this research have shown that the potentially applicable techniques of choice which warrant 

further study are the following: 

Dewatering. 

Trenching 
Driven well point 
Conventional well pumping 
Well pumping with a vacuum system 
Well pumping enhanced by electro-osmosis 

Excavation 

Wet excavation 
Dry excavation 
Slurrying 

1.3.2 Identifv InDuts that Affect the Decision 

The listed dewatering and excavation techniques will be tested in the following order: 

Wet excavations, waste reslurring and pump tests. Qualitative and quantitative observations 
of the behavior of the waste under these conditions will be made. 

Dewatering, to include well comparison and pumping tests, will be performed in areas 
adjacent to the wet excavations to evaluate waste material consistency and 
homogeneityheterogeneity . 

~OUlW'lDEEXHl.ROIGSS/Apri l7 .  1995,235pm 
a 1-3 
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0 Dry excavations, to include dry trench excavation and ramp excavation, will be performed @. 
to determine the efficiency of the dewatering techniques, amenability of the waste to 
excavation and handling, and the ability of the waste to support heavy equipment. 

Geotechnical testing will be utilized to evaluate the characteristics and geotechnical properties of the waste 

before, during and after dewatering tests have been conducted. An analysis of the following geotechnical 

tests will provide waste characterization information: 

Grain-size analysis 
0 Atterburg limits 
0 Moisture content 
0 Specific gravity 
0 Triaxial shear strength test 
0 Unit,weight test 
0 Standard Proctor compaction test 

Additionally, during boring installation, Standard Penetration Tests will be performed. 

Penetration Tests will provide useful information about the waste’s stratification and strength. 

Standard 

The inputs that affect the decision about which dewatering technique(s) is selected are as follows: 

Safety 
Volume of water removed 
Ability of water volume to be sustained during pumping 
Area of influence of the dewatering technique being investigated 
Efficiency of vacuum collection system 
Cost/efficiency analysis 
Surface subsidence 
Waste stability during dewatering 
Waste permeability 

Table 2-3 of this work plan provides additional descriptive information about geotechnical testing. Table 

2-4 provides additional descriptive information about the frequency of testing within each pit. 

1.3.3 Define the Boundaries of the Situation 

The boundaries of the situation are Waste Pits 1, 2, and 3. Horizontal boundaries include the extent of 

the sidewall dimensions of each waste pit. Vertical boundaries include the cap material at the top of each 

waste pit, and a vertical depth of 5 feet above the liner material at the base of each waste pit. 

FEWOUIWP/DEEPCHI.ROIGSSIApril7. 1995,2:35pm 1-4 
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Boundaries of dewatering and excavation include safety, stability, heterogeneity of the waste pit contents, 

the amount of water which can be removed from the waste pits in a practical, cost effective and 

technologically feasible manner, subsidence and the potential for mass movement of the waste during and 

following dewatering, and the need for each test to remain independent of other tests. 

1.3.4 Develop a Logic that ApDlies to the Decision 

Each dewatering and excavation test proposed is a method that has potential applicability for remediation 

of the waste pits. Each method will be tested and evaluated according to the procedures identified in this 

work plan. Data collected will be compiled into an interpretative analysis that will be used to support 

selection of excavation methods during remedial designhemedial action (RD/RA). 

The necessary interpretative information will be obtained in the following sequence: 

0 Geotechnical testing 
Wet excavation 
Dewatering 
Dry excavation 

1.3.5 Establish Constraints on the Uncertainty of the Decision 
a 

The following constraints affect the uncertainty of the decision: 
0 

, o  
0 
0 

0 
0 

0 

Waste pit heterogeneity 
Waste geotechnical properties 
Efficiency of dewatering 
Suitability of excavation method@) selected within portions of the same pit or within different 
pits 
Validity of field and laboratory gathered information 
Uncontrollable project schedule impacts due .to weather or other similar unforeseen 
circumstances 
Lack of consistency of field information gathered due to change in field objectives caused by 
encountering unanticipated objects or difficulties in the field which result in poor or no sample 
recovery, or the need to relocate field activities. 

1.3.6 Optimize a Design - for Obtaining Oualitv Data and Summarv 

The objectives of the DEEP program have been summarized as to the test technique, the purpose for 

performing the test, test inputs, and test interpretation. This dewatering test objectives information is 

shown in Table 1-2. This excavation test objectives information is shown in Table 1-3. 
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The DEEP work plan represents an optimized design for obtaining quality data. The staged and phased m- 
approach to the project helps ensure that all information necessary before proceeding has been interpreted. 

Collection of quality data will be enhanced and ensured by following appropriate quality guidance 

documents during the process of obtaining the necessary data. Appropriate guidance documents include 

the SCQ, American Society for Testing and Materials (ASTM) standards, applicable EPA guidance 

documents, and written and approved Standard Operating Procedures. 

To provide project quality oversight, a rigorous internal self-assessment program, consisting of a system 

of audits, surveillances and inspections will be utilized. Any deficiencies in project activities, and any 

deviations from written procedures, work plans, or other guidance documents, will be identified, 

evaluated as to the best course of further action, and resolved as approved by project quality assurance 

and quality control staffs. Deviations noted will be documented, and incorporated into the project 

permanent record. 

1.4 WASTE PIT DESCRIPTIONS AND CHARACTERIZATION 

Geotechnical and analytical data that have been collected, reported, and interpreted are included in the 

Operable Unit 1 Final Remedial Investigation @I) Report (DOE 1994) and the Operable Unit 1 

Treatability Study Report (DOE 1993). Table 1-4 provides a summary of the thickness and volumes of . 

the liners, caps, and waste in Waste Pits 1, 2, and 3. Contaminants of concern (and associated action 

levels) identified in Operable Unit 1 are listed in the DEEP Health and Safety Plan, Attachment A to this 

work plan. The Operable Unit 1 fence diagram, originally issued in the Final RI Report, is included as 
Attachment G to this work plan. 

' 

1.4.1 Waste Pit 1 

According to the FU Report (DOE 1994a), the majority of materials placed in Waste Pit 1 were dry 

solids, including general sump sludge, depleted slag, trailer cake, depleted residues, graphite and 

ceramics, thorium waste, and uranyl ammonium phosphate (UAP) filtrate. A photograph taken in mid- 

1959 shows part of Waste Pit 1 covered, with drums visible along the eastern edge of the waste pit. The 

open portion was shown filled with water. 
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a Typical water levels range from approximately 3 to 3.5 feet below ground surface: Sieve tests from the 

RI showed six samples with fines (percent passing a #200 sieve) ranging from 71 to 92 percent (dry 

weight basis). The fines from the Atterberg limit tests were reported as non-plastic (NP). The material 

was classified as low plasticity silt (ML) according to the Unified Soil Classification System (USCS). 

The Operable Unit 1 Treatability Study Report classifies the material as homogeneous, non-plastic silt. 

Fines ranged from 70 to 91 percent, sands from 9 to 27 percent, and there was a trace of gravel (3 

percent). The samples had moisture contents ranging from 20 to 39 percent, and were characterized as 
having slight cohesion and low dry strength. 

Magnetic anomalies were indicated across 60 percent of the waste pit. Anomaly maps were published 

in the RI. Sharp magnetic highs and lows in the southeastern quarter indicate a substantial volume of 

buried ferrous metal or other magnetically susceptible debris at relatively shallow depths. Magnetic 

anomalies in the northern and western edges indicate smaller volumes of buried ferrous debris at greater 

depths. Anomaly maps were published in the Operable Unit 1 Final Remedial Investigation Report. EM 

data were evaluated for more than 70 percent of the pit. High conductivity values were found in the 

northeast, southeast, and western areas of Waste Pit 1 .  
a 

1.4.2 Waste Pit 2 

The material placed in Waste Pit 2 consisted of general sump sludge, depleted slag, trailer cake, UAP 

filtrate, depleted residues, and graphitekeramics. The material in Waste Pit 2 was relatively coarser than 

the material placed in Waste Pit 1 .  

Typical water levels range from approximately 1 to 1.5 feet below ground surface. Sieve tests from the 

RI had seven samples with fines (percent passing a #200 sieve) ranging from 29 to 72 percent (dry weight 

basis). The fines from the Atterberg limit tests were reported as non-plastic (NP). Samples were 

classified as sandy silt and silt with sand (ML), sandy elastic silt (MH), and silty sand with gravel (SM) 
according to the USCS. Moisture contents of the ML and MH material ranged from about 120 to 317 

percent; the SM and SC material ranged from about 21 to 33 percent. Measured specific gravities ranged 

from approximately 2.20 to 2.83. The Treatability Study Report described the material as low-plasticity 
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clays, high-plasticity silts, and silty sand (USCS Classifications CL, MH and ML). Four samples were 0- 
tested: one sample was a silty sand with 44 percent fines, 55 percent sands and 1 percent gravel; two 

samples were sandy lean clays (CL) with 66 to 74 percent fines, 22 to 26 percent sand, and 4 to 8 percent 

gravel; the fourth sample was a high plasticity silt with 67 percent fines (percent passing a #200 sieve), 

28 percent sand and 5 percent gravel. In general, each report confirmed the other report findings. 

Magnetic anomalies were noted across 35 percent of Waste Pit 2. Anomaly maps were published in the 

Operable Unit 1 Final Remedial Investigation Report. EM data were evaluated for more than 70 percent 

of the pit. High conductivity values were found in the north central, south central, and far southwestern 

areas of Waste Pit 2. 

1.4.3 Waste Pit 3 

The material placed in Waste Pit 3 consisted of general sump sludge, raffnate, trailer cake, slag leach, 

water treatment’sludge, and thorium wastes. 

Typical water levels ranged from approximately 2 to 4.5 feet below ground surface. The RI Report 

contained data from grain size analyses, specific gravity tests, moisture content tests, and Atterberg limit 

tests. Based on five sieve tests, fines (percent passing a #200 sieve) ranged from approximately 43 to 

63 percent, sand sizes from 37 to 56 percent, and gravel sizes from 0.1 to 1.3 percent. The fines from 
two samples had Atterberg limit tests which were reported as NP. The samples were classified as elastic 

silts (MH), silty sands (SM), sandy elastic silt (MH), and sandy silt (ML). The materials with MH fines 

had moisture contents ranging from 55 to 139 percent. Measured specific gravities ranged from 

approximately 2.19 to 2.84. Magnetic anomalies were indicated across more than 40 percent of the waste 

pit. Electromagnetic (EM) conductivity anomalies, indicating solid materials of high electrical 

conductivity, were not present in the Waste Pit 3 survey. Rather, the conductivities increased toward the 

center of the waste pit and probably result from flyash, high dissolved solids in the waste pit leachate, 

or both. 

1.5 ORGANIZATION OF THE DEEP TREATABILITY STUDY WORK PLAN 

This DEEP Treatability Study Work Plan is organized into the following sections and attachments: 

Section 1 - Site and project description, and data quality objectives 

FFWOU I WFVDEEFCH l.RO/GSS/April7, 1995.2:3Spm 1-8 



FEMP-25-1-WP-002 
APRIL 1995, REV.0 

Section 2 - Description of DEEP geotechnical testing, including soil borings and cone 
penetrometer testing 

Section 3 - Description of wet excavation tests 

Section 4 - Description of dewatering tests 

0 Section 5 - Description of dry excavation tests 

Section 6 - Summaries of data management, health and safety, community relations, and 
management and staffing plans, as well as a project schedule 

0 Attachment A - DEEP Health and Safety Plan 

Attachment B - DEEP Quality Assurance Plan 

Attachment C - Summary of permitting information 

Attachment D - Description of DEEP dust suppressant testing 

Attachment E - Description of DEEP slug testing 

Attachment F - Samples of field activity logs 

Attachment G - Operable Unit 1 fence diagram. 

Attachment H - Project Specific Plan for Operable Unit 1 Dewatering Excavation 
Evaluation Program Geotechnical Investigation 

0 Attachment I - Project Specific Plan for Operable Unit 1 Modular Process Area 
Geotechnical Investigation 
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TABLE 1-1 

OPERABLE UNIT 1 DEWATERING EXCAVATION EVALUATION PROGRAM (DEEP) 
GENERAL DESCRIPTION AND IMPLEMENTATION SEQUENCE 

TesP 

1. Soil Borings, 
Sampling and 
Geotechnical Testing 
for SPT and CPT 

2. Wet Excavations 
and Slurry Pumping 

3. Dewatering 

4. Dry Excavation 

DescriptiodComments 

SPT and continuous sampling during well drilling for 
geotechnical laboratory testing. 
SPT at each trench for CPT correlation. 
Two SPT at each de-watering site. 
Geotechnical index and physical properties testing. 

Excavate trenches with a backhoe. 
7 trenches - 2 in Waste Pit 1, 2 in Waste Pit 2, and 3 in 
Waste Pit 3. Collect bulk sample from each location. 
Re-slurry waste, pump and evaluate settling rates. 
Three slurrv tests. one each in Pit 1. 2, and 3. 

0 

0 

0 
0 Pump wells without vacuum. 
0 Pump wells with vacuum. 
0 Pump wells with E-0. 

Evaluate three well types (large diameter wells, sand 
packed well points, and driven well points). 

.Evaluate well spacing (3 wells in each waste pit). 
Yield testing of well points and large-diameter wells. 
Install remaining wells and well points. 

0 Trenches and ramp excavation. 
Collect bulk samples from each location. 

SPT = Standard Penetration Test 
CPT = Cone Penetrometer Test 
E -0  = Electro-Osmosis 

a Supporting slug tests are performed at existing leachate wells in Waste Pits 1, 2, and 3; a total of 9 
locations will be evaluated. (See Attachment E.) 

e- 

o 
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TABLE 1-2 
SUMMARY TABLE SHOWING DEWATERING TECHNIQUES ASSESSMENT: PURPOSES, 

INPUTS, AND INTERPRETATIONS 

0 

TECHNIQUE 

Trenching 

Driven well point 

Conventional well 
pumping 

____ 

TEST PURPOSE 
~ ~ ~~~ 

Evaluate as 
dewatering technique. 

Evaluate as 
dewatering technique. 

Evaluate as 
dewatering technique. 

TEST INPUT 
~ ~~ 

1. Sidewall angle of 
repose - will sidewall 
sloughing during 
excavation and 
pumping result in a 
trench which cannot 
be kept open? 
2. Will excess fines 
lower efficiency of 
dewatering (water 
vield)? 

1. Well installation. 
2. Well development. 
3. Water yield. 

1. Well installation. 
2. Well development. 
3. Water yield. 
4. Radius of 

influence. 
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~~ ~ 

INTERPRETATION 
~~ ~~ 

1. Sidewall stability - 
determine a 
sustainable angle of 
repose. 
2. Excess fines - will 
excess fines in 
settling tank lessen 
tank capacity or cause 
pumping and water 
yield problems? 

1. Installation 
(penetration 
resistance, clogging 
of well screen). 
2&3. Development 
(water yield), relative 
to other techniques 
could eliminate as 
applicable . 

technology. 

1. Installation 
(penetration 
resistance, sidewall 
stability). 
2&3. Development 
(clogging of well 
screen, water yield) 
could eliminate as 
applicable 
technology. 
4. Measure adjacent 
well water levels. 
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e- TABLE 1-2 
SUMMARY TABLE SHOWING DEWATERING TECHNIQUES ASSESSMENT: PURPOSES, 

INPUTS, AND INTERPRETATIONS 
(CONTINUED) 

TECHNIOUE 

Well pumping with 
vacuum system 

Well pumping with 
electro-osmosis (E-0) 
enhancement. 

TEST PURPOSE 
~ 

Evaluate as 
dewatering technique. 

Evaluate as 
dewatering technique. 

TEST INPUT 

1. Well installation. 
2. Well development. 
3. Vacuum system 

installation and 
operation. 

4. Water yield. 
5. radius of influence. 

1. Well installation. 
2. Well Development. 
3. E-0 system 

installation and 
operation. 

4. Water yield. 
5. Radius of 

influence. 

~~ ~ 

INTERPRETATION 

1. Installation 
(penetration 
resistance, sidewall 
stability). 
2&4. Development 
(clogging of well 
screens, water yield), 
3. ,Bridging of 
vacuum system could 
eliminate as 
applicable 
technology. 
5 .  Measure adjacent 
well water levels. 

1. Installation 
(penetration 
resistance, sidewall 
stability). 
2&4. Development 
(clogging of well 
screens, water yield). 
3. E-0 system 
installation and 
operation (safety, 
water yield, cathode 
deterioration) could 
eliminate as 
applicable 
technology. ' 

5. Measure adjacent. 
well water levels. 

SOURCE: Final Remedial Investigation Report for Operable Unit 1, August 1994. 
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I 
TABLE 1-3 

SUMMARY TABLE SHOWING EXCAVATION TECHNIQUES ASSESSMENT: PURPOSES, 
INPUTS AND INTERPRETATIONS 

TECHNIQUE 

Wet excavation 

Dry excavation 

Slurrying 

TEST PURPOSE 

Evaluate as excavation 
technique. 

Evaluate as excavation 
technique. 

Evaluate as excavation 
technique. 

TEST INPUT 

1. Sidewall angle of 
repose - will sidewall 
sloughing result in a 
trench which cannot 
be kept open? 
2. Can a stable 
surface for excavation 
equipment be 
maintained? 
3. Will dewatering 
cause mass movement 
and subsidence within 
Dits? 

1. Sidewall angle of 
repose - will sidewall 
sloughing result in a 
trench which. cannot 
be kept open? 
2. Can a stable 
surface for excavation 
equipment be 
maintained? 
3. Can dewatering 
cause mass movement 
and subsidence within 
Dits? 

1. Can fines be 
suspended in water? 
2. Can fines remain 
suspended in water? 
3. Can slurry water 
source be solely from 
pit trench? 
4. Heterogeneity of pit 
waste. 
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INTERPRETATION 

1. Sidewall stability - 
determine a 
sustainable angle of 
repose. 
2. Evaluate bearing 
.capacity of waste, test 
equipment on surface. 
3. Measure 
subsidence during 
dewatering to 
determine degree and 
extent of subsidence. 

1. Sidewall stability - 
determine a 
sustainable angle of 
repose. 
2. Evaluate bearing 
capacity of waste, test 
equipment on surface. 
3. Measure 
subsidence during and 
after dewatering to 
determine degree and 
extent of subsidence. 

1. Perform settling 
tests: 
2. Perform settling 
tests. 
3. Perform water 
balance evaluation of 
slurry system. 
4. Large material will 
not slurry. 



TABLE 1-4 
MATERIAL VOLUME CALCULATION RESULTS 

WASTE PIT 1 
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FOR WASTE PITS 1 , 2  AND 3 

Material Thickness(ft) Volume (yd') Volume (m') 

Cover 0.5 1,700 

Waste 18 (maximum) 48,500 37,083 

Low Permeability Material 11 (maximum) 18,200 

Total 29.5 (maximum) 68,400 

WASTE PIT 2 

Material Depth (ft> Volume (yd') Volume (m') 

Cover 1 to 4 4,200 

Waste 

Low Permeability Material 

15 +_ 1 24,200 18,503 

4.5 (approx.) 9,000 

Total 23.5 (maximum) 37,400 

WASTE PIT 3 

Material Depth (ft) Volume (yd') Volume (m') 
~ 

Cover 

Waste 

14 (maximum) 93,700 

27 (maximum) 204,100 156,055 

Low Permeability Material 1 (approx.) 9,700 

Total 42 (maximum) 307,500 
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SECTION 2 
GEOTECHNICAL TESTING 

This section describes the geotechnical testing to be performed as part of the Dewatering Excavation 

Evaluation Program (DEEP). Geotechnical testing includes soil borings and cone penetrometer tests. 

This section provides information about each type of testing, as well as associated residuals management, 

modifications to the site Sampling and Analysis Plan (SAP), and a description of the DEEP Project 

Specific Plan (PSP). A discussion of data quality objectives (DQOs) is also provided. 

2.1 GEOTECHNICAL TESTING DATA OUALITY OBJECTIVES 

Geotechnical boring installations are performed under a PSP, which is a separate plan from the DEEP 
work plan. The PSP describes in more detail specific aspects of the field activities and health and safety 

considerations associated with the boring installations. The PSP, and accompanying Project Specific 

Health and Safety Plan (PSHASP) are listed in the references section of the DEEP work plan. 

In accordance with the Fernald Environmental Management Project (FEMP) Sitewide CERCLA Quality 

Assurance Project Plan (SCQ), the following text describes the DQO process for DEEP geotechnical 

tests. 

2.1.1 Identifv the Decisions to Be Made that Affect the Situation 

As stated in Section 1.3.1, the purpose of DEEP is to identify applicable excavation techniques to remove 

waste pit material and determine how to optimize and refine these excavation techniques. 

2.1.2 Identifv Inputs that Affect the Situation 

The following DEEP geotechnical testing is expected to provide additional physical property 

characteristics of the waste pit material. Geotechnical tests results will be utilized to decide which 

dewatering and excavation methods are safest, most economical, fastest, and consistent with the Preferred 

Remedial. Alternative as identified in the Operable Unit 1 Proposed Plan (DOE 1994b). 
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The results of the geotechnical analyses will be in the following areas: 

Permeability of the waste pit material 
Specific gravity of the waste pit material 
Moisture content of the waste pit material 
Atterburg limits of the waste pit material 
Grain size distribution of the waste pit material 
Foundation stability information of the waste pit material 
Waste stren,oth through the Standard Penetration Test 

The limitations of the inputs are: 

The acceptability of the data generated 
The actual field observations 

2.1.3 Define the Boundaries of the Situation 

The boundaries of the situation are defined in two ways: (1) the physical features of the waste pits (refer 

to Section 1); and (2) the suitability of boring installation-derived field investigation and laboratory 

analytical results of waste material physical properties. Sampling points were selected to provide a 

maximum amount .of data from a minimum amount of sampling locations, and to minimize disturbance 

to known magnetic anomalies in the waste pits. Magnetic anomaly maps were consulted when sampling 

and trenching locations were selected. However, a comparison of the magnetic anomaly maps (provided 

in the Final RI Report for Operable Unit 1) with the sampling locations (shown in Figure 2-1) dewatering 

and trenching locations (shown in Figure 3-1) demonstrates that sampling and trenching will occur in 

areas with and without magnetic anomalies; wet excavation, but no drilling, will be performed in areas 

with magnetic anomalies. The sampling is for geotechnical purposes and encountering debris would skew 

results. From a geotechnical perspective? the controlling medium in such analysis will be the soil or 

sludge-like wastes rather than solid debris. For this reason, the drilling will attempt to focus on areas 

where the program will not likely be disturbed as a result of debris. 

2.1.4 DeveloD a Logic that Amlies to the Decision 

Prior to surface excavation? DEEP project investigations, including "wet" and "dry" trench excavations, 

dewatering operations, ramp construction, and geotechnical data specific to the investigation locations will 

be needed. A boring for each of the seven "wet" trench excavation sites has been determined 

appropriate: two each in Waste Pits 1 and 2, and three in Waste Pit 3, has been determined adequate to 
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a provide the required information. In addition, one boring each at or near the center of the "dry" trench 

excavation location in Waste Pit 1 and the center of the ramp in Waste Pit 3, will provide sufficient 

information for that part of the project. In total, nine borings will be conducted prior to waste pit 

trenching or dewatering operations. 

In addition, two borings for each dry excavation shall be performed during dewatering; then one boring 

shall be performed at the end of dewatering for each dry excavation. Thus, six borings total shall be 

performed during and after the two dry excavations. The borings will be performed at least five feet 

form each other in the approximate center of the excavations. 

Geotechnical data collected during earlier studies of the waste pits for the Final Treatability Study for 

Operable Unit 1 has been considered in the selection of the proposed trench excavation locations, the 

ramp construct2on location, preliminary boring locations, and depths. Locations of known or suspect 

drilling problem areas have been evaluated, and will be avoided. Surface surveying of proposed boring 

. 3 2  

'LC . ..1d 

.-,. - 
.I< ..L locations and the approximate depth of waste pit liners have been determined. Table 1-4 identifies the 

depth to the liner of each waste pit included in the DEEP. 0 et's 

Estimated boring depths, sampling intervals, and sample types are outlined in Table 2-1. 

geotechnical tests to be conducted on the samples are listed in Table 2-2. 

The 
' -.e. 

Boring installation and sampling proposed will be performed in accordance with existing American 

Society for Testing and Materials (ASTM) standards, and FERMCO stAndard operating procedures. All 

activities associated with the field portion of this investigation will be performed in accordance .with the 

SCQ. This field work will comply with all other applicable FEMP requirements. 

2.1.5 Establish Constraints on the Uncertainty of the Decision 

The behavior of waste pit material during the investigation will influence design of the remedial option 

selected for the waste pits. For example: 

If drilling or sampling refusal occurs prior to reaching the pre-determined depth, the geologist 
will select a new boring location at least five feet from any existing boring location, and 
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commence drilling again. A boring must be completed for every trench or de-watering location. 
'During drilling, two types of samples shall be collected in an alternating sequence: split-barrel 
samples and thin-walled tubes samples. 

If waste pit material densities, obstacles, or hazardous conditions preclude obtaining piston 
samples, split-barrel samples will be collected continuously. 

If, during the course of the field investigation, drilling is difficult or impossible due to 
unanticipated obstacles encountered in the subsurface, a resulting delay in the collection of 
required samples and other physical property information will result. Such a delay would be to 
the detriment of the Operable Unit 1 remedial design process and cause it to proceed at risk. 

If samples can not be recovered by normal sampling methods, alternative sampling methods will 
be used. 

2.1.6 ODtimize a Design for Obtaining Oualitv Data and Summarv 

Geotechnical samples shall be collected and reported on as identified in Sections 2.2 and 2.3 of this work 

plan. 

2.2 SOIL BORINGS 

2.2.1 Soil Borings Test Description and Obiectives 

Fifteen borings will be drilled in Waste Pits 1,  2, and 3. Figure 2-1 depicts proposed boring locations, 

the general layout of h e  soil-covered waste pits, and nearby access roads. Refer to Tables 2-3 and 2-4 

of this plan for a discussion of the purposes, inputs, and data interpretation for each test. Samples will 

be collected for geotechnical laboratory testing and will consist of split-barrel samples and thin-walled 

tube samples taken at selected intervals in coordination with Standard Penetration Tests (SPT). Borings 

will be installed in multiple phases, that may be days to weeks apart, to satisfy a project objective of 

determining geotechnical material properties before, during, and after planned dewatering activities. 

SPTs will be performed prior to every excavation, and before and during the full-scale dewatering tests 

begin in Waste Pits 1 and 3. The SPTs will supply data about the nature of the waste strata and 

strengths. The SPT strength data will yield information on the viability of the waste to support certain 

types of equipment and excavation slopes for excavation planning. The strata knowledge will yield 

stren,oth information at known depths. The geotechnical tests that will be performed from the SPT 

samples will also provide information on the properties of the waste for excavation and process purposes, 
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GEOTECHNICAL TEST 

Consolidated-Compression Tests 

with Pore Pressure Measurements 

Grain-Size Analysis 

Atterberg Limits 

Moisture Content 

Specific Gravity 

Unit Weight 
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SAMPLE TYPE METHOD (Appendix H) 

Undisturbed ASTM D 4767-88 / EM-1 100-2-1906, 

APPENDIX X 

Disturbed ASTM D 422-63 I ASTM D 1140-92 

Disturbed ASTM D 4318-84 

Disturbed ASTM D 2216-92 

Disturbed ASTM D 854-92 

Undisturbed EM-1 100-2-1906, APPENDIX I1 

0 Le. triaxial shear will yield the shear strength for slope stability, moisture contents of the waste will yield 

information in the dewatering and drying designs, and sieve tests will yield information for material 

classification and crusher/shredder designs. SPT that are performed during and after dewatering will 

yield information on the effectiveness of the dewatering, i.e. through an increase in strength of the 

material and a reduction in moisture content. 

Soil and waste material samples will be tested to provide the geotechnical testing information (Table 2-1) 

to evaluate the effectiveness of the dewatering alternatives to be tested during the DEEP. Geotechnical 

testing in this project includes: 

At distinct lithologic changes, split-spoon samples shall be tested for grain-size analysis, Atterberg 

limits, specific gravity, and moisture content (Table 2-3). A sample volume of 500 mi will be 

sufficient sample to complete the requested tests. The thin-walled Shelby tube samples.will be 

tested for unit weight, and Consolidated, Undrained Triaxial Compression Tests with Pore 

Pressure measurements (TX-CU w/pp). After the TX-CU w/pp is completed on the thin-walled 

Shelby tube samples, the disturbed tests (Table 3-2) will also be completed on the resultant cuttings 

a 
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from the tube. The University of Cincinnati laboratory personnel will determine if the amount 0- 
of cuttings is adequate to complete the disturbed tests. 

Geotechnical testing for physical properties will be conducted under the appropriate ASTM 

standards and laboratory procedures using qualified geotechnical laboratory technicians and 

properly calibrated apparatus which meets ASTM D 3740-90, "Evaluation of Agencies Engaged 

in the Testing and/or Inspection of Soil and Rock as Used in Engineering Design and 

Construction" (Appendix H). 

Additionally, as described in Section 2.3 of this work plan, STP analysis results will be used to correlate 

the Cone Penetrometer Test results obtained to verifyhefute the results of each type of subsurface 

investigation. Following completion of field work, the geotechnical testing results obtained will be used 

to decide which dewatering and excavation methods are safest, most economical , fastest, and consistent 

with the selected remedy, as identified in the Operable Unit 1 ROD. 

2.2.2 Soil Borincs ExDerimental Desicn and Procedures 

2.2.2.1 Boring Locations and Anticbated Depths 

The boring diameters shall be large enough to allow for an adequate amount of sample to be collected, 

and will range in depth from 15 to 35 feet. They will penetrate from 2 to 10 feet of compacted cap 

materials, will extend into waste materials, and terminate at least 5 feet above the waste pit bottom liner. 

Borings will be installed and geotechnical sampling will be performed in accordance with FERMCO Site 

Characterization Department Standard Operating Procedure SCDM F0'001 , entitled "Sampling of Solids 

with a Split-Barrel or Thin-Walled Tube. I' 

Seven borings will be advanced at the proposed wet trench excavations; two each in the Waste Pits 1 and 

2, and three in Waste Pit 3. Two borings will be at or near the centers of the proposed Waste Pit 1 and 

Waste Pit 3 dewatering test areas, for a total of nine borings prior to trenching or dewatering. During 

dewatering, two borings will be performed each in Waste Pits 1 and 3 at different times to measure 

changes in the material strength resulting from dewatering. After the dewatering phase is complete, a 

FEFUOUIWPIDEEFCH2.ROJGSS/ApriI7. 1995,230pm 2-6 
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locations, anticipated 

depths, sample types, and sampling intervals. 

Prior to soil boring activities, locations will be surveyed to establish the surface elevation at each borehole 

location so that all borings can be terminated 5 feet above the top of the waste pit liner at that location. 

Pit cross-section information published in the Final Remedial Investigation Report for Operable Unit 1, 

such as lithological logs from the Characterization Investigation Study (CIS), boring logs, and other data 

from RI/FS sampling, aided in identifying liner depth. In addition, samples recovered from split-barrel 

samples will be examined at 2-foot intervals; samples recovered from thin-walled tubes will be examined 

at 2 1/2-foot intervals. 

2.2.2.2 Boring Operations and SamDlinz Procedures 

Cuttings from boring operations will be placed on plastic sheeting and subsequently returned to the : ?  

excavation site backfill and compacted. Ultimately, the cuttings will be addressed as part of the full-scale 

remediation of Operable Unit 1. The entire hole will be backfilled with Volclay grout upon completion 

of each boring. Grouting of completed boreholes will conform to Ohio Administrative Code (OAC) 

3745-09-10(A). Foliowing completion and backfilling of the borehole, an identification stake will be 

placed at the borehole so that follow-up "as-built'' surveying can be completed. 

Several soil sampling methods will be used to explore subsurface materials because much of the material 

to be sampled is anticipated to be saturated (part of which is semi-liquid consistency). A variety of 

sample collection techniques, such as a piston sampler, SPT split-barrel sampler, and a split-barrel 

sampler with a liner and basket or flap valve retainer, will be required. Other methods may also be used 

if needed, but must be approved by the Lead Geologist prior to implementation. The focus will be on 

collection of a testable sample. Table 2-1 identifies the anticipated sampling methods and intervals. 

Split-Barrel Sampling. Samples will be recovered in accordance with the SPT and Split-Barrel Sampling 

of Soils (ASTM D 1586). The sample will be visually classified and recorded; a portion will be saved 

for further laboratory testing. All split-barrel samples shall be field screened for radiological and organic 

constituents and shall be identified in the field log book. 

FWOUlWJDEEPCH2.ROJGSSJApril7. 1995.230pm 
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Thin-Walled Tube Samples. In addition to the standard split-barrel sampling procedures, relatively e- 
undisturbed 3-inch-diameter thin-walled sample tubes (ASTM D 1587) will also be obtained for laboratory 

testing. The thin-walled tubes will be pushed a minimum of 30 inches 'into the undisturbed material 

below the augers. A Dennison sampler or similar piston sampler is recommended for site conditions. 

The tubes will be carefully removed from the borehole and inspected by the Lead Geologist. At the 

direction of the Lead Geologist, the sample tubes will then be cut into approximate 6-inch sections, 

labeled accordingly, and prepared for transport. Both ends of each tube section will be capped and taped 

to protect the sample. Tube sections will be packaged in special shipping containers designed to maintain 

the sample orientation and to prevent shock or vibration during transit. The samples should be protected 

against freezing or excessive temperatures. All samples will be collected, handled, and shipped to the 

geotechnical laboratory in accordance with site requirements . 

The daily log, including a log of each borehole, sample type, intervals, blow count, material type, and 

general comments about the borehole advancement process, shall be maintained by the Lead Geologist'. 

All geotechnical laboratory reports will be consistent with the reporting requirements specified in the 

ASTM test procedures listed in Table 2-2. Subsurface boring logs shall be generated for each boring. 

Visual classification of the materials will be performed in the field in accordance with ASTM D 2488. 

2.2.3 Soil Borines Data Collection. Analvsis. Interpretation. and Reporting 

Soil borings will be utilized to determine the geotechnical properties of materials sampled from each 

boring before and after dewatering activities. To provide specific in situ information for use in the 

investigation of dewatering, boring samples designated to provide accurate physical descriptions and 

physical property information are essential. The pit waste boring and sampling program will provide 

comparative data for establishing baseline waste geotechnical conditions within each pit. Due to the 

heterogeneity of waste pit materials and the existence of analytical results from previous sampling 

programs in Waste Pits 1, 2, and 3, sampling to identify the chemical nature of the pit wastes will not 

be performed. 

FER/QUlW€'/J3EEF'CHZ.RO/GSS/ApriI7, 1995,2:30pm 
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0 Field-generated documentation associated with soil borings will include: 

Field activity logs 
Lithologic logs (to include visual classification of materials) 
Sample collection logs 
Standard penetration test (SPT) information 
Field screening results for radiological and organic constituents 

Soil boring samples will be analyzed to provide the following geotechnical information in reports: 

Grain-size analysis 
Atterburg limits 
Moisture content 
Specific gravity 
Triaxial shear strength test 
Unit weight test 
Standard Proctor compaction test 

Table 2-3 identifies the purpose of each of the above analyses. Reported data will include the geologist's 

daily log (to include a log of each borehole, sample type, intervals, blow count, mater.ia1 type, and 

general comments), subsurface boring logs, the results of field screening for radiological and organic 

constituents, and geotechnical laboratory reports. 0 
2.2.4 Soil Borings Eauipment 

0 Truck, platform, or trailer mounted mechanical or hydraulic drill rig with hollow stem auger 
capabilities 
Split-barrel sampler 
Thin-walled tube sampler 
Photoionization detector (PID) ! 

Radiation meter 

2.3 CONE PENETROMETER TESTING 
2.3.1 Cone Penetrometer Test DescriDtion and Obiectives 

Cone penetrometer tests (CPTs) will be performed in Waste Pits 1, 2, and 3 to obtain geotechnical 

information on the wastes to be excavated by mechanical equipment. An electric penetrometer fitted with 

a piezocone shall be used to measure tip resistance, side friction, inclination, load, and pore pressure. 

All ground penetrations will stop at a minimum distance of 5 feet above the estimated depth of the top 

of the pit liner. Testing will take place throughout the pits, as well as in the approximate area of the 
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dewatering wells. Testing will provide 

versus depth for each testing location. 

procedures and equipment specifications. 

a continuous record of penetration resistance and pore pressure 

All CPTs will be performed according to ASTM D 3441-86 

Data obtained, such as waste strength and pore pressure, will be correlated with the SPT information. 

Samples taken from the borings will have index properties, shear strength, and compaction tests. These 

tests will provide data for well designs, material classifications, permeabilities, waste strata, slope 

stability, optimum moisture content and maximum dry density. Maximum dry density and optimum 

moisture contents will provide design information that will allow the mechanical equipment to be driven 

over the waste safely. 

The CPT advantage is that it is faster and 'more economical compared to the SPT; however, SPTs will 

be performed in the area of the CPTs to correlate the CPT data with that which is actually found and 

tested in laboratory conditions (SPT samples). 

2.3.2 Cone Penetrometer Testing Exnerimental Design and Procedures 

The CPTs are part of the U.S. Department of Energy (DOE) Site Characterization and Analysis 

Penetrometer System (SCAPS) ' Demonstration Project. SCAPS is designed to gather waste pit 

geotechnical information. All ground penetrations will stop at a minimum distance of 5 feet above the 

estimated top of the waste pit liner. After sampling, all CPT holes shall be abandoned and plugged with 

Volclay grout to the surface. Following grouting, an identification stake will be placed at the location 

so that follow up, "as-built" surveying can be completed. Locations of the CPTs are shown in Figure 

2-1. 

Phasing of CPTs in the Waste Pits: The phasing of the CPTs will depend on the availability of the 

equipment furnished by the SCAPS Demonstration Project. The SCAPS CPTs are scheduled to be 

performed in the waste pits August 22-26, 1994, in conjunction with the DEEP. 

FER/OUlWPIDEEPCHZ.ROIGSSIApril7. 1995,230pm 2-10 
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CPT Procedures: Testing procedures shall be in accordance with ASTM D 3441-86, Sections 4,5,  and 

6 .  The rate of penetration shall be 4'feet/minute (10 millimeters/second), plus or minus 1 foot/minute 

(7.5 millimeters/second). The penetrometer shall be electric with a piezocone. 

Calibration: Instrument calibration shall be performed in the field. The results will be recorded in the 

field log. 

2.3.3 Cone Penetrometer Testing Data Collection. Analvsis. Interpretation. and Reporting 

Data requirements shall be in accordance with ASTM D 3443-86, Section 7. The minimum depth 

interval between sensor data readings shall be 1 inch and data shall be reported at the same interval. Data 

shall be provided as continuous plots of tip bearing, sleeve friction, and pore pressure in pounds per 

square inch and tons per square foot versus depth in feet. Inclination of the probe during penetration 

shall also be identified. 

Continuous dots  of friction ratio 

chart data shall also be provided. 

filtering or averaging used in the 

and pore pressure ratios versus depth in feet will be generated. Strip 

Data related to physical probe dimensions used in calculations and any 

analysis shall also be reported. 

A tabulation of the data presented or the continuous plot shall be provided at 6 inch intervals. Interpreted 

information, such as equivalent SPT blowcount N, equivalent drained friction angle for sands, equivalent 

relating density of sands, equivalent undrained strength of clays, and equivalent soil behavior type, shall 

also be provided on the same tabulation. The method by which these intei-preted data are developed shall 

also be reported. Data analysis information shall be available in the field during dewatering at the 

dewatering sites. A continuous record of penetration resistance and pore pressure versus depth will be 

documented for each CPT location. 

' 

2.3.4 Cone Penetrometer Testing Equipment 

Cone Penetrometer equipment and supplies will be provided by DOE SCAPS Demonstration Project. 
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2.4 MODIFICATION OF EXISTING SITE SAMPLING AND ANALYSIS PLAN 

This section describes how the existing site Sampling and Analysis Plan (SAP) will be modified to address 

the specific geotechnical testing to be performed during the DEEP. An estimated 365 feet ofborings will 

be taken, comprised of 95 split-barrel samples and 80 thin-walled tube samples. 

e- 

Sample Identification: Test borings have been assigned an alphanumeric identification number. Each 

sample from the borings will be assigned a unique sample number. Each section of a single thin-walled 

tube will be given the same sample number, with additional alphabetic and depth designations to locate 

the position of the section in relation to the whole thin-walled tube. Additional borings and samples will 

be numbered using a similar method, 

Sample Containers: Samples will be placed in the appropriate containers for further handling and 

transport for shipment to the on-site lab. Split-barrel samples will be placed in moisture-proof jars. The 

jars will then be placed in partitioned boxes for off-site shipment, as necessary. 

After the sample tubes are cut into sections, the ends of each section will be tightly sealed to prevent 

disturbance and moisture loss. The thin-walled tube sections will then be packaged upright in specially 

designed containers for further transport and shipment. The sample tubes will be packed to minimize 

vibration and shock during transport. Final preparation of shipping containers will be performed by the 

FERMCO Sample Processing Laboratory. 

Sample Labels: Sample jars, sample tubes, boxes, and shipping containers will be permanently labeled 

and/or marked with the appropriate descriptive information. Sample labels, at a minimum, shall include 

the project number and site, boring number, sample number, date and time of sampling, depth of the top 

and bottom of the sample, number of blows for each 6 inches, and recovery. Additional labeling and 

marking may be necessary for potentially hazardous or radioactive samples. 

Sample Handling: Samples obtained during field investigations require careful handling, packaging, and 

shipping. Disturbance and loss of moisture from the undisturbed samples may have serious effects on the 

properties of the materials; therefore, every precaution will be taken when handling the samples. 

FER/OU lWP/DEEPCH2. ROlGSSlApril7. 1995,2:3 Opm 2-12 
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Precautions will be taken to protect samples against exposure, freezing, excessive temperature changes, 

and moisture loss. Additional handling, packaging, and shipping requirements may be required if 

potentially hazardous or radioactive samples are encountered during the investigations. 

EPA requires that remedial actions at federal facilities taken under Sections 104, 106, or 120 of CERCLA 

comply with the CERCLA Off-Site Rule (40 CFR 300.440). Under the Off-Site Rule, CERCLA waste 

samples that are being characterized do not have to meet the full requirements of the rule. The CERCLA 

waste samples may be returned to the site if the FEMP agrees to assume responsibility for management 

of the samples. 

Sample Shipment: Samples (tubes and jar samples) collected during the subsurface exploration will be 

shipped to an on-site geotechnical laboratory for analysis. Transportation of samples will be 

accomplished in a manner designed to protect the integrity of the samples (ASTM D 4220) and to prevent 

any detrimental effects from the potentially hazardous nature of the samples. All samples shall be 

preserved, packaged, and transported in accordance with the Sitewide CERCLA Quality Assurance 

Project Plan (SCQ). Custody of sample containers shall remain with FERMCO for shipment, document 

preparation, packaging, and final preparation for shipment to the geotechnical laboratory or to the FEMP 

Sample Processing Laboratory. Upon completion of geotechnical laboratory testing, the geotechnical 

laboratory will ship the sample material to FERMCO for final disposition. 

Sample Archives: Selected samples, as specified by the Lead Geologist, that are not sent to the 

geotechnical laboratory for testing will.be archived in the FEMP Sample Archives. Archiving of samples 

will be coordinated through the FEMP Sample Processing Laboratory. 

Chain-of-Custody: Sample chain-of-custody procedures will be followed during all field and laboratory 

activities in accordance with the SCQ and applicable FEMP procedures. 

Geotechnical Laboratory Test Plan: Samples of pit materials collected during drilling and SPTs will 

be shipped to an on-site geotechnical laboratory for testing. The testing will consist of classification tests, 
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shear strength tests, and compaction tests. The general purpose and procedure for each type of 0- 
geotechnical test is summarized in Table 2-3. 

The majority of geotechnical tests will be performed on sample material from relatively undisturbed thin- 

walled tube samples obtained from boreholes within the covered pits. Bulk samples will be required for 

compaction testing. This sample material will come from the un-dewatered trench excavations. The 

anticipated laboratory tests for the waste pit test dewatering and excavation project are presented in 

Table 2-2. The actual samples selected for particular tests will be determined based on the conditions 

encountered in the field and sample characteristics. All triaxial shear tests shall include tests of three 

specimens at different confining pressures. Standard Proctor compaction tests will be performed at five 

test points. The laboratory testing is anticipated to take 4 to 6 weeks upon final receipt of samples from 

DEEP. 

- 

2.5 GEOTECHNICAL TESTING RESIDUAL WASTE MANAGEMENT 

2.5.1 Boring Cuttinm 

Soil boring cuttings will be placed on plastic sheeting and covered until they are used as backfill at trench 

excavations. 

2.5.2 Waste Returned From Analvtical Laboratories 

Contact waste will be managed as described in Section 2.5.3. Waste being returned from laboratories 

will be archived and stored with the dried material awaiting the Waste Pit 6 Drying Study. Sampling of 

the waste entails geotechnical sampling only; therefore, no additives wili be added to the material that 

could alter the chemical composition of the waste, thus rendering it a RCRA hazardous waste. 

' 

2.5.3 Contact Waste and Personal Protective Eauipment PPE)  

Contact waste is categorized as personal protective equipment (PPE), gloves, wipes, plastic, etc. 

generated during a sampling event that may be contaminated as a result of coming in contact with the 

sampled material. Contact waste generated during the DEEP will be collected in a plastic bag and sealed 

with tape. The bag will be labeled with the name and phone number of the project supervisor and the 

name of the person placing the bag in the dumpster. The bag will be placed in the CRU3 RUFS- 
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designated locked dumpster. No Material Evaluation Form will be generated. The trash in the dumpster 

will go to the trash baler, where it will be compacted and boxed for transport from the site as low-level 

radioactive waste. Grossly contaminated PPE will be placed in a container and stored with the dried 

material awaiting the Waste Pit 6 Drying Study. 

. ,'I 
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TABLE 2-2 
SUMMARY OF GEOTECHNICAL LABOWTORY TESTING PROCEDURES 

TEST METHODS 

ASTM D 422 

ASTM D 698 

ASTM D 854 

ASTM D 2216 

TITLE 

ASTM D 2487 

ASTM D ,2488 

ASTM D 4220 

ASTM D 4318 

ASTM D 4767 

EM- 100-2- 1906 
APP.11 

EM- 1 100- 1906 
APP. X 

Method for Particle-size Analysis of Soils 

Test Methods for Moisture-Density Relations of Soils Using a 5.5-lb 
Hammer and 12-in. drop 

Test Method for Specific Gravity of Soils 

Method for the Laboratory Determination of Water Content of Soil, 
Rock, and Soil-Aggregate 

Test Method for Classification of Soils for Engineering Purposes 

Practice for Description and Identification of Soils for Engineering 
Purposes 

Practices for Preserving and Transporting Soil Samples 

Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of 
Soils 

Test Method for Consolidated Undrained (CU) Triaxial Compressive 
Test on Cohesive Soils 

Dry Unit Weight 

Triaxial Compression Testing 
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TABLE 2-3 
TYPES AND PURPOSES OF GEOTECHNICAL TESTS FOR THE DEEP 

___ ~~ 

Type of Geotechnical Test 
~ 

Index Properties Tests: 

grain-size analysis 

Atterberg limits 

moisture content 

specific gravity 

Purpose 

The grain size analysis or sieve tests will 
classify the material as a clay, silt, etc. The 
grain size distribution curve (from the sieve 
test) will provide permeability data that will be 
used in the well design, Le. 'fine verses course 
material will have different well screen sizes 
and different sand pack gradations. 

The Atterberg limits (plastic and liquid limit 
tests) will provide moisture contents for when 
the material moves into the plastic (clay) range 
or liquid range. These values will help to 
classify the material and provide a contractor 
information as to how the material behaves at 
certain moisture contents, i.e. does the material 
hold when it gets wet or does it tend to slough 
immediately. 

The moisture content of the waste in-situ will 
help in the design of the dryer, tell us what 
state the material is in, i.e. elastic, plastic, or 
liquid. 

The specific gravity of the material will be 
needed for a slurry pump design (high SG 
materials are harder to pump), soil 
classification (clays average 2.7), and thickener 
design (higher SG material smaller thickener). 
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TABLE 2-3 
TYPES AND PURPOSES OF GEOTECHNICAL TESTS FOR THE DEEP 

(CONTINUED) 

Type of Geotechnical Test 
~ ~ 

Shear Strength: 

triaxial shear stren,oth test 
0 unit weight test 

Compaction: 

Standard Proctor compaction test 

Purpose 

The tri-axial shear test will indicate the total 
shear strength of the material and the pore 
water pressure. Since the material is in a 
saturated condition, the effective strength, 
which is the total strength minus the pore water 
pressure, will be used for design purposes. 
The effective shear stren-@h of the material will 
be utilized in slope stability calculations. 
Knowing the maximum slope to which the pits 
can be excavated is crucial to avoiding any 
slope failures. The laboratory shear strength 
will also be used to correlate with SPT and 
CPT data. 

The in-situ unit weight is needed to determine 
the density of the material which will be used 
for geotechnical calculations for material 
indexing, i.e. relating the percent solid, liquid, 
and air of the material. 

The standard proctor test finds the optimum 
moisture content and the maximum dry density 
of a material for compaction purposes. This 
information will be needed since equipment 
will be on the waste and the material will have 
to be compacted to safely place equipment on 
the waste. 
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BORING NO 
GI-181 
GI-I02 
GI-183 
GI-184 ~ 

GI-IO5 
GI-186 

GI-201 
GI-= 

GI-381 

61-382 

61-383 
GI-304 
61-385 
61-306 
61-387 

LEGEND 

NORTH EAST 
481.4814 1.346.851.3 
481.286.4 1.346.76P6 
481.335.7 1.34P830.3 
481.335.7 L346.8413 
481.330.7 1 . 3 4 ~ m . 3  

481.ssi.i 1 . 3 4 7 . m ~  
481.3362 1.347.0448 
4 8 1 . ~ 6 ~ 6 ~  i.j4&Bbza 
481.6982 1.346.734.8 

481.320.7 1.346.843.3 

481.546.8 I.346.59il 
481.4717 1.346.633.6 
481.4717 1.346.638.6 
4 8 1 . m ~  1.346.633.6 
481.468.7 1.346.630.6 

LrnTION MAP 
SLUG TEST. BORING WITH SPT. CP7 

FIGURE 2-1 
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SECTION 3 
WET EXCAVATIONS 

This section describes the methodology for two wet excavation tests: (1) excavation with no dewatering 

wells; and (2) a waste reslurry and pumping test. 

3.1 ' WET EXCAVATION 

3.1.1 Wet Excavation Test DescriDtion and Obiectives 

Seven wet (not dewatered) trenches will be excavated: two each in Waste Pits 1 and 2, and three in Waste 

Pit 3. Wet trenches will be excavated where no dewatering wells are planned. This approach is being 

used to evaluate normal conditions for the waste or sludge. The proposed wet excavations will evaluate 

the effectiveness of conventional mechanical equipment, and will provide the basis to evaluate the 

effectiveness of dewatering a wet waste to a dry waste. Waste Pit 1 trenches will be excavated first, 

followed by Waste Pit 3 trenches, and then Waste Pit 2 trenches. Individual trenches within each waste 

pit will be sequenced at the discretion of the Dewatering Excavation Evaluation Program (DEEP) project 

manager or designee. Each trench must be completely backfilled before .excavation of another trench can 

begin. See Figure 3-1 for wet trench locations. 

The wet waste will be excavated with side walls as steep as possible. This will provide visual data on 

how steep the waste can be excavated. For example, if the waste side walls collapse, information on the 

natural angle of repose will be obtained. The trenches shall be excavated to a maximum depth of 15 feet 

with an affected top area of 30 by 30 feet. If the trenches are found to be too wet for excavation using 

conventional equipment, then slurrying the waste or conventional equipment with waste dewatering may 

be concluded to be the more efficient excavation technique. Samples will be taken from the waste 

stockpile and placed in steel boxes for treatability studies at a later date. Coatinis and surfactants will 

be applied to the waste stockpiles to test each surfactant's ability to contain the waste and to prevent 

windborne emissions (see Attachment D). 
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3.1.2 Wet Excavation ExDerimental Design and Procedures 

3.1.2.1 Stocbile Area 

At each trench location, two lined pads will be used: one to store soil cap material while the other will 

be used to stockpile waste. The cap in Waste Pit 3 is relatively thick, ranging from 6 to 8 feet thick at 

proposed trench locations. The caps at Waste Pits 1 and 2 may be less than 2 feet thick; therefore, 

caution will be exercised in removing the cap material and not contaminating it with waste material. All 

stockpile pads will be graded such that drainage flows back into the trench. 

Containment berms for the stock piles will be made with straw bales lined up to form a barrier. The 

bales will be covered with 6-mil plastic sheeting. 

3.1.2.2 Excavation 

After lining the pad areas and constructing containment berms, the capping can be stripped. Stockpiles 

shall be covered when excavations are no longer in progress or dust control agents will be applied (see 

Attachment D, Dusting Suppressant Testing). 

Maximum trench depths will be 15 feet. The backhoe will excavate to near-vertical slopes until failure 

of the trench walls occurs. An assumed slope of 2V to 1H is expected to maintain stability through the 

cap, and a 1-to-3 vertical to horizontal ratio (1V to 3H) is expected to maintain stability through the waste 

sludge. Determining actual angles of repose for the cap and waste sludge is one of the objectives of the 

excavation. 

The typical wet trench excavation is shown in Figure 3-1. The wastes in Waste Pits 1 and 2 may support 

a slope of 1V to 3H. Waste Pit 3 waste is assumed to be very wet; the 1V to 3H slope is an estimate 

but may not be stable. If near-vertical slopes can be obtained, then the excavation will progress in that 

manner. If the walls collapse at near-vertical slopes, then the trench shall be regraded to a stable slope. 

An estimate of 312 cubic yards (cy) of waste may be retrieved from each trench. Due to the 

characteristics of the waste, i.e., wet waste, then the excavations will be shallower and less waste will 

be removed. 
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a In excavating the trenches, an emphasis will be placed on visual observations of the waste behavior; thus, 

equipment operators will be given direction as to how fast and where to excavate. Field observations will 

include: 

Angle of repose of the waste 
Amount (depth) of water in the trench 
Waste strata (colors, texture, etc.) 
Approximate trench depth, as determined by the boom length 
Wall stability following contact with equipment 
Waste strength 

Excavations will proceed at the discretion of the Field Operations Manager, with no wet excavation 

remaining open for greater than three days. Equipment used for certain phases of the excavation, i.e. 

cap removal or waste excavating, will be determined by the field operations lead. 

3.1.2.3 Waste Material Archives 

A 15 cubic yard (cy) sample shall be taken from each of the three waste pits. Each sample shall be taken 

from the second trench excavated in each waste pit and placed in a 96-cubic-foot white metal box. After 

surveying to ensure no contamination exists above the FEMP Radiological Control Manual Criteria, the 

boxes shall be transferred to the Plant 1 storage pad, or to another suitable hard-surfaced storage pad at 

the FEMP, in keeping with the Amended Consent Decree with the State of Ohio. 

0 

3.1.2.4 Reclamation 

Following trench excavation and gathering samples for material handling studies, the waste will be 

backfilled into the trench and compacted with the track-hoe bucket, if necessary. The cover material will 

be returned and again compacted to the greatest extent possible with the track-hoe bucket. Any remaining 

cover will then be added and further compacted by repeatedly driving the track-loader over the returned 

cover material. These compaction actions will return the soil permeability to a state that is equal to or 

less than that which previously existed. The sludge will need to be compacted with the backhoe bucket 

as it is placed in the trench. When the waste stockpile is backfilled down to the plastic liner, the liner 

will be disposed of in the trench. Next the cap material will be placed on the waste and compacted with 

the excavation equipment by driving on the disturbed areas. The disturbed areas will then be seeded and 
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straw will be dispersed 

rubber-tired equipment 

over the seeded areas. Caution must be used in backfilling the trench such that 0- 
does not create any slope failures. 

3.1.2.5 Equipment Decontamination 

When salvageable equipment is no longer needed for the DEEP project, it will be scraped with a shovel 

to remove excess sludge waste. Any gross contamination will be removed on site prior to full 

decontamination at the FEMP Decontamination Facility, where it will be authorized for free release off 

site. The FEMP will utilize a high-pressure steam and detergent mixture illustrated in FEMP SOP 55-C- 

101, "Operation of Steam Detergent Cleaner in the Decontamination and Decommissioning Building." 

Subsequent to decontamination, the salvageable equipment will be radiologically surveyed and authorized 

for free release off site. 

3.1.2.6 Video Recording 

All excavations will be video recorded for a permanent record of visual waste characteristics. 

3.1.3 Wet Excavation Data Collection. Analvsis. Interpretation. and Reportins 

3.1.3.1 Wet Excavation Data Collection 

The following data will be collected during the wet excavation. This data will be collected by field 

observation during excavation, and recorded on field logs: 
0 Angle of Repose in Excavation and Stockpile - A visual evaluation of the angle of repose 

of materials exposed in the trench excavation side walls and the waste stockpiles will be 
conducted and recorded. The Angle of Repose in the excavation and waste stockpiles will 
be determined by the use of one or more of the following observation methods: 

1)Evaluating the vertical and horizontal distances between the toe and crest of the slope. 
2)Estimating vertical sidewall and slope distances by use of the backhoe boom. 
3)Using a tape measure or survey rod at the ground surface to gage horizontal distance. 

This information will be necessary to adequately determine the behavior of the excavated 
trench sidewalls during excavation. Project field staff safety concerns and the determination 
of safe equipment proximity to the exchation both at the surface, and once full scale 
excavation below the ground surface begins, drive the need for this information. 

Moisture Content in Situ - Waste samples will be taken from the excavation and analyzed 
for moisture content, per American Society for Testing and Materials (ASTM) method 2216. 
Moisture content willbe u s 4  to determine the predewatered waste moisture content for the 
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purposes of 'comparison with the postdewatered moisture content, to evaluate the relative 
success of dewatering. Also, knowledge of moisture content of the wet waste will assist with 
the waste dryer system design by allowing for duplication of moisture content, as necessary, 
when the treatability study waste samples collected (Section 3.1.2.3) are ready for batch 
processing through the waste dryer system. 

Plate-Bearing Capacity - A Plate Bearing Capacity test will be performed (and recorded) on 
the undisturbed waste in the excavation. Three different plate-bearing capacity end pressures 
will be used to simulate the bearing pressure under an excavator's tracks. 

Dust Generation From Excavation and Stockpile - The waste stockpile and atmospheric 
conditions will be monitored to evaluate the potential for dust generation during waste 
excavation. Visual observation and air sampling will be performed and recorded. 
Additionally, dust suppressants will be tested for their effectiveness and reliability over the 
duration of the test. In addition to the need to evaluate the potential for entrainment of dust 
entrainment into the atmosphere from both the waste excavation and waste stockpile, FEMP 
Safety Analysis requirements, as determined by DOE Orders, stipulate that both the 
excavation and stockpile be continuously monitored to document any particulate release which 
may occur due to a high wind event. This information is necessary in order to identify any 
existing or potential dust creation problems prior to full scale waste excavation. 

Air Emissions From Excavation and Stockpile - Prior to, during, and following excavation, ' 
portable air monitoring instruments will be installed both upwind and downwind of the 
excavation and stockpile area. Air station monitoring will be performed for the presence of 
particulates, radon, and organic vapors. In addition to the need to evaluate the potential for 
dust entrainment into the atmosphere from both the waste excavation and waste stockpile, it 
will be necessary t o  determine if any particulates, radon, or organic vapors will be released 
as a result of the wet excavation. This information can thus be taken into consideration once 
full scale waste excavation commences. 

Water Released From Stockpiled Waste and Ponding of Water in Excavation - The 
storage pad beneath the waste .stockpiles will be graded to divert any resulting leachate 
drainage back into the open excavation. Grading will also include the creation of small 
depressions to allow observation, collection, and controlled release of leachate back into the 
excavation. This information will be used to evaluate the porosity and degree of permeability 
of both the disturbed waste stockpiled, and the excavation. 

Stratigraphy of Cap and Waste - During excavation, efforts will be made to segregate cap 
materials from the underlying wastes. This will be accomplished by performing visual 
observation of the excavated material, and utilizing mechanical and manual separation 
techniques, if possible. If successful, differentiation of cap material from pit wastes may 
allow for separate temporary storage of the cap material. This will provide information about 
the homogenization and segregation of the waste/cap material. There exists some variation 
in the thickness of the waste pits' cap material. Also, during full scale waste excavation, the 
pit cap material will likely be segregated for the purposes of moisture content and waste 
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handling/disposal. Informed decisions about the nature and volume of the cap material will e- 
be based, in part, on observations made during the wet excavation phase. 

0 Ease of Handling Excavated Waste - Anticipated and unanticipated difficulties associated 
with mechanical excavation of the waste will be observed and recorded. This information 
will be documented by observation and documented during the wet excavation phase. Uses 
of the information will include waste dryer system and components design, and full scale 
excavation specialized equipment/storage requirements. Some waste material handling 
problems which are anticipated include the following: 

Stickiness 
Viscosity 
Debris interaction 
Splashing 
Dust generation 
Stiffness 

Other information derived from mechanical excavation will be used to determine the 
efficiency of simple bucket excavation and the need for liners for the excavation bucket and 
truck beds. 

3.1.3.2 Wet Excavation Data Analvsis and Interuretation 

Refer to Table 1-3 for a discussion of wet excavation technique, test purpose, test input and 
interpretation. The following data analyses will be performed during the wet excavation: 

Angle of Repose in Excavation and Stockpile - Angle of repose information will be 
included in remedial excavation planning to provide safe and achievable excavation grades 
in the waste itself. Angles of repose in wet and dewatered waste will be compared to 
determine if pit dewatering results in slopes that can maintain stability under the variety of 
waste conditions anticipated. 

Moisture Content in Situ - Moisture content of the waste material will be measured at 
several locations throughout the waste pits. This information will allow a reasonable 
estimation of the average moisture in the waste pits and of the variations of the moisture 
content. Changes in moisture content with fluctuations in the water table within the waste 
pits is critical to the development of waste drying requirements during the project remedial 
design phase. 

0 Plate-Bearing Capacity - The analysis of Plate-Bearing Capacity will provide -general 
engineering evaluation information of the capacity of the waste in situ to support excavation 
and equipment. 

Dust Generation - Several dust suppressants will be tested on waste in the pits and in the 
stockpiles. These suppressants include, but are not limited to: 
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Water 
0 Foams 

Surfactants 
0 Latex coatings 

To optimize the excavation sequence, all surfactants will be tested and evaluated for suitability based on 

the following criteria: 1 

Ease of application 
Durability 
Application manpower requirements 
Adhesion to waste 
Performance at various moisture levels 
Performance in different weather conditions 
Minimum effective thickness 
Resistance to sloughing 
Amount of waste generation conditions 

All surfactants will be evaluated for composition to determine the potential for leachate generation, and 

chemical and physical interaction between the waste and the surfactant. Material Safety Data Sheets 

(MSDS) for each surfactant that requires a MSDS will be used to determine interaction potential and to 

identify personal protection requirements for application personnel. 

3.1.3.3 Wet Excavation Data Reporting 

Data (as identified in Subsection 3.1.3.1, above) will be collected on field logs and retained for reporting 

purposes. The wet excavation videotapes will also be retained to provide a permanent record of visual 

waste characteristics. Wet excavation tests will be reported in the wet excavation test report. 

3.1.4 Wet Excavation Residuals Management 

3.1.4.1 Unused Field Samples 

Excess field sample material will be returned to each excavation area in Waste Pits 1, 2, and 3 and used 

as backfill. Additional backfill will be obtained from other areas within Operable Unit 1 that have been 

characterized under Removal Action 17: Improved Storage of Soil and Debris. 
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3.1.4.2 Excavation Waste 

Approximately 45 cubic yards (15 cubic yards per pit for Waste Pits 1, 2, and 3) of the excavated waste 

will be used as feed material for the Waste Pit 6 Drying Study. The dried pit material will be placed in 

white metal boxes and placed on the best available hard-surfaced storage area in a manner that is 

protective of human health and the environment. The dried material will remain in temporary storage 

until the Waste Pit 6 Drying Study is implemented. Drying is scheduled to begin April 1996 and 

completed November 1996. 

The remaining portion of the excavated waste will be returned to each excavated area in Waste Pits 1, 

2, and 3. 

3.1.4.3 Wastewater 

Wastewater will be managed as described in Section 4.5. 

3.1.4.4 Contact Waste and PPE 

Contact waste is categorized as PPE, such as gloves, wipes, plastic, etc. generated during a sampling 

event that may be contaminated from contact with the sampled material. Contact waste generated during 

the DEEP will be collected in a plastic bag and sealed with tape. The bag will be labeled with the name 

and phone number of the project supervisor and the name of the person placing the bag in the dumpster. 

The bag will be placed in the CRU3 RI/FS-designated locked dumpster. No Material Evaluation Form 

will be generated. The trash in the dumpster will go to the trash baler, where it will be compacted and 

boxed for transport from the site as low-level radioactive waste. Contaminated PPE will be placed in a 

container and stored with the dried material awaiting the Waste Pit 6 Drying Study. 

3.1.5 Wet Excavation Eauipment 

Equipment: 

Largebackhoe 
Front-end loader or tractor-loader 
Mobile lift platform 

. Generator 
Submersible electric sump pump 
Lighting 
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, Electrical cable 
Video camera 
TV monitor 

Supplies: 

Timber ties and mats 

Grassseed 
Straw bales 

6-mil plastic sheeting for liner 
Light-weight plastic (tarp) for covering waste stockpile 

Orange plastic hazard fencing and fence posts 

Dust control agents and application equipment 

3.2 WASTE RESLURRY AND PUMPING TEST 

3.2.1 Waste Reslurrv and PumDinp Test DescriDtion and Obiectives 

The waste reslurrying and pumping test will be performed as part of the wet excavation testing. The test 

objectives are: 

To evaluate the practicality and cost of excavating the waste by slurry pumping. 

0 To obtain information needed for preliminary design of a waste pumping system. This 
preliminary design will allow a viability and cost comparison between waste excavation by 
mechanical methods and slurry excavation with mechanical excavation of residual debris. 

Reslurrying was selected as a test because of the fine-grained nature of much of the waste in the waste 

pits and because of the potential for difficulty in dewatering the wastes. Most of the waste is fine 

material, perfect for reslurrying. (Heavy and large debris would be picked up by a backhoe or clam 

shell.) Previous studies of pit waste have shown that significant amounts of amorphous materials exist 

within the waste pits and that these amorphous materials may behave more like a liquid after water has 

been introduced. Thus, pit amorphous materials removal may be more efficiently performed by 

reslurrying. Additionally, it is likely that the presence of significant quantities of amorphous materials 

may hinder the effectiveness of conventional well dewatering. 

The test will consist of lowering a slurry pump into an excavation in the waste pits, slurrying the waste, 

and pumping it to a holding tank. Moisture content, pulp density, and settling rates of the slurry will be 

measured to provide critical design information, i.e., to determine the amount of solids that can be 
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pumped from the trenches and the thickeners required to separate out solids. This information will be 

collected by visual observation of the slurry/clear water interface and measuring the moisture content of 

samples taken from each vertical foot of the contents of the tank at specified time intervals. The waste 

and supernatant will be pumped back into the excavation after the test is complete. Three trenches shall 

be reslurried, one in each waste pit. Slurrying and pump tests will be performed on the second "wet" 

trench to be excavated in each waste pit. 

3.2.2 Waste Reslurrving and PumDing Test Experimental Design and Procedures 

The water to be used during reslurrying will be derived from existing water in the waste pits, which are 

located within the perched water table. Water run-in should be adequate to reslurry. Water would be 

added to the excavation only if insufficient run-in occurs; this water would be slurried immediately and 

there would be no standing water. When this occurs, only enough water would be added to support the 

reslurry and would be negligible relative to the amount of water already contained in the waste pits. The 

negligible amount of water to be added during reslurrying will be offset by the treatability information 

gained by performing an experiment to determine the viability of the technique. Decant water from the 

slurry settling tank is' pumped to a temporary holding tank, then ultimately treated through the FEMP 

water treatment system. Solids resulting from decant operations are to be directed back into the 

respective waste pit of origin. 

The slurry pump assembly will be suspended (at a safe standoff distance) from a backhoe bucket or a 

crane boom and lowered into the waste pit trench. Water will be added to cover the pump inlet to allow 

the pump to prime itself. The slurry pump is then started and will operate from 10 to 50 gallons per 

minute (gpm). Water flow will be decreased gradually to achieve a balance with sustained slurry 

pumping of the wastes. The slurry pump will be raised or lowered, as needed, to achieve desired waste 

inflow and slurry concentration. Water may be added through jet rings or a water hose for priming and 

normal operation. The waste will be pumped through a rubber hose into a large translucent tank 

(minimum 3,000 gallons). The waste in the tank will also be sampled to measure the pulp density of the 

slurry immediately after pumping as well as after various settling times. The waste slurry will be 

sampled at the following intervals: 5, 10, 15, 30, 60, 240, and 1,440 minutes. This information will be 

used to design the thickening and filtration system. This information will also be collected from 

FEFUOU IWPlDEEPCH3. ROIGSSIApril7. 1995.3:OSpm 3-10 
\ '  

i '  

00G060 



7 14 

e FEMP-25-1-WP-002 
APRIL 1995, REV.0 

laboratory testing, but this field settling test will help to evaluate large-scale field effects, such as 
segregation of debris, as the waste is pumped. 

The slurry pumping will be monitored and videotaped to record the wastelpump interaction. Samples 

will be taken at regular intervals to measure pulp density. These samples can be correlated to the 

videotaped pumping record. These samples will be analyzed at the laboratory for settling rates, particle 

size distribution, specific gravity of solids and moisture content. 

The tank will be placed on a plastic liner on a unimat base near the trench. Hoses will be connected to 

the tank near the top. The hoses will have a sampling tee and valve to allow sample collection during 

pumping. The tank overflow hose will be directed to the excavation. 

A top port and side valve ports will be installed in the tank for stratified sampling. After the tank has 

been filled with waste, strata samples will be taken at regular intervals depending on the settling rate of 

the slurry; the recommended intervals are stated above. These intervals may be changed by the Field 

Operations Manager after initial settling rates have been observed. 

. 

The contents of the tank will be pumped back to the excavation after settling is complete (or 24 hours). 

The tank top will have an opening 36 inches in diameter to insert the pump into the tank to reslurry and 

pump the material back into the pit. If possible, the waste will be agitated and drained by gravity back 

into the pit. 

Water which separates from the waste in the trench will be pumped with a sump pump to a holding tank 

for disposal. 'The trench can be backfilled as with the other wet excavations. 

The contents of the tank will be pumped back to the excavation after settling is complete (24 hours). The 

tank top will have an opening 24 inches in diameter to insert the pump into the tank to reslurry and pump 

the material back into the waste pit. If possible, the waste will be agitated and drained by gravity back 

into the waste pit. Water which separates from the waste in the trench will be pumped with the sump 

pump to a holding tank for disposal. a 
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3.2.3 Waste Reslurrying and Pumping Test Data Collection. Analvsis. Interpretation. and ReDorting 

3.2.3.1 Waste Reslurrving: and PumDinp Test Data Collection 

Refer to Table 1-3 for a discussion of slurry test technique, test purpose, test input and interpretation. 

The following waste slurry-related information will be obtained during this phase of the DEEP: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0,  
0 
0 

Solids content at which the waste is pumpable 
Minimum amount of water to maintain sustained pumping for distinct waste strata 
Jetting water flow rate and pressure 
Slurry pumping flow rate 
Visual and video observations of waste movements in the trench . 
Moisture content of the waste prior to pumping 
Moisture content of the slurry during pumping 
Moisture content of slurry at distinct strata in the tank after pumping at selected intervals 
Visual and video observations of waste entering tank during pumping 
Visual observations of the waste settling in the storage tank 
Slurried waste flow ability versus slurry density 
Settling rates and particle size distribution 
Specific gravity of solids 

3.2.3.2 Waste Reslurrving and PumDinrr Test Data Analysis and Interpretation 

This information will be analyzed and interpreted to support design for the pumping, thickening and 

filtration system. Much of this information can be collected from laboratory testing; however, the field 

settling test will help to evaluate large-scale field effects, such as segregation of debris as the waste is 

pumped. Filtration data will be derived from a laboratory test, but the results from this field test will 

provide input to filter sizing. Enough information should be produced by this test to estimate the costs 

of slurry excavation relative to mechanical waste excavation. 

3.2.3.3 

Data (as identified in Subsection 3.2.3.1 , above) will be collected on field logs and retained for reporting 

Waste Reslurrving and Pumping Test Data ReDorting 

purposes. The slurry pumping videotapes will also be retained for reporting purposes and will remain 

available for further technical review. Waste slurry and pumping tests will be reported in the wet 

excavation test report. 
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3.2,4 Waste Reslurrving and Pumping Residuals Management 

Waste will be controlled to prevent release to the environment during this test. Waste will be pumped 

in a sealed line (preferably double walled) to prevent spills. The hose will be attached to the pump and 

the tank. The ground under the hose will be lined with plastic and graded to drain back into the trench 

(or double walled pipekose will be used.). The venting from the tank will be equipped with a mist 

eliminator and will be monitored to assure no unacceptable release to the air. 

Waste pumped to the tank will be pumped back into the trench when the test is completed. Excess water 

will be pumped to a tank and treated along with the water from the dewatering wells. Residual sludge 

in the bottom of the test tank will be vacuumed out with the site's large vacuum truck. The tank will be 

rinsed out after the test. Rinse water will be sent to the AWWT and treated before release. 

3.2.5 Waste Reslurrving and PumDing Test Eauipment 

Equipment 

Agitator slurry pump (50 gpm) Toyo or equivalent, with jetting water nozzle assembly 
Temporary power supply for pump 
Sling to suspend pump from backhoe or crane 
Slurry hose from pump to tank 
Polypropylene or fiberglass tank (3000 gallons strong enough for specific gravity fluids 1.8) 
with drain, overflow, vent, 6 side ports, and 3 ft. manway in top (approximately 8 feet 
diameter 6-7 feet high) 
Wooden platform for tank (unimats) 
Water supply pump with pressure gauge 
Slurry overflow hose 
Plastic liner under tank > 10 mil thick 
Water hose with in-line flow meter 
Slurry hose from pump to tank (30 to 60 ft) 
Wooden platform for tank (unimats) 
Water hose with in-line flow meter 

! 
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~ SECTION 4 
DEWATERING 

This section describes dewatering tests to be performed during the Dewatering Excavation Evaluation 

Program (DEEP). 

4.1 DEWATERING TEST DESCRIPTION AND OBJECTIVES 

Dewatering the waste in-situ may be economically advantageous over removing .the water thermally and 

may make excavation of the pits easier and safer. To determine if this is in fact the case, the dewatering 

system must be defined. To determine if installing a dewatering system will improve excavation 

conditions, an area of the pits must be dewatered and excavated. The first two phases of the dewatering 

test respond to the first information gap. The third phase responds to the second information gap. 

Dewatering tests will be performed in three phases to support design optimization for the final dewatering 

test systems. Phase 1, the Comparative Well Test, will be conducted in Waste Pit 1 .  A driven well point 

will be compared to a drilled cased well. Two pumping methods will also be compared. Phase 2 will 

attempt to confirm (or revise) well spacing distances that will be used in the final test of dewatering 

systems (Phase 3). Phase 2 will be conducted in Waste Pits 1 and 3. Phase 3 will involve dewatering 

an area in Waste Pit 1 and an area in Waste Pit 3 to facilitate excavation of a trench in each pit. 

a 

The following figures are provided to identify test locations: 
0 Figure 4-1 shows the general layout of the dewatering wells through the three phases. 

0 Figure 4-2 details a sand-packed, surface-located well point pump that will be used in all 
three phases. 

0 Figure 4-3 details a sand-packed well with a downhole submersible pump which will be 
used in all three phases. 

0 Figure 4-4 details a driven well point and the Phase 1 general arrangement. 

0 Figure 4-5 details a vacuum piezometer and the Waste Pit 1 general arrangement for 
Phase 2. 
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0 Figure 4-6 shows the Waste Pit 3 general arrangement for Phase 2. 

0 Figure 4-7 shows the Waste Pit 1 general arrangement for Phase 3. 

0 Figure 4-8 shows the Waste Pit 3 general arrangement for Phase 3. 

Phases 2 and 3 are designed according to the anticipated results of Phases 1 and 2, respectively. If the 

results are different from those anticipated, then the tests will be modified accordingly by the Lead 

Geologist. 

Phase 1 - Comparative Well Test - The objectives of Phase 1 are: 

0 

0 

0 

Determine if a driven well point will work in the fine-grained pit wastes 
Determine if there are any installation or development difficulties for the proposed drilled 
well design (drilled, cased, and sand packed) 
Determine if a surface well point pump will work adequately for a more shallow well and 
how it compares to a submersible pump 
Determine pumping characteristics for the wells and expected sustainable flows 

Data from Phase 1 are expected to confirm (or prompt revisions to) the drilled well design in Phase 2 

testing. Data gathered will include flow rate from the well in gallons per minute and total volume of 

water pumped (in gallons); well water levels in pumping wells and wells used for observation; well or 

well point discharge line pressure readings; and vacuum readings within the well or well point casing. 

Phase 2 - Well Spacing Test - The objectives of Phase 2 well-spacing testing are to determine the effect 

of vacuum enhancement, E-0 enhancement, and a combination of E-0 and vacuum enhancement on the 

flow rate and to determine if the proposed 20-feet well spacing for Phase 3 will be adequate for 

dewatering. For the spacing testing, nine wells will be installed in Waste Pit 1, and 16 wells will be 

installed in Waste Pit 3. Various well combinations will be pumped and observations made to determine 

the zone of influence of the final well spacing. This phase will collect and document the same type of 

data as gathered in Phase 1, In addition, total energy use for E-0 testing in kilowatt-hours (kwh) and 

direct readouts of power, voltage, and amperage will be recorded. 
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Phase 3 - Full Installation Dewatering Test - The primary objective of Phase 3 is to dewater selected 

areas of Waste Pits 1 and 3, to facilitate trenching with minimal interference from groundwater. This 

phase will include installing the full complement of wells in Waste Pits 1 and 3, then proceeding with 

dewatering. The best well design and spacing, as determined in Phases 1 and 2, will be installed in Phase 

3. These wells will be pumped for several weeks to dewater those areas of the waste pits such that dry 

or post-dewatered excavations can be performed in the waste pits. 

This phase will collect the following performance data: 
0 

0 

Variations in the volumetric rate of water removal over time 
Changes in shear strengh of the waste as dewatering progresses 
The magnitude and area of influence of sustainable vacuum for the downhole pump 
configuration versus the surface-based pump configuration, if two configurations are adopted 
Water table elevations over time during pumping 
Vacuum measurements over time, if vacuum techniques are adopted. 

0 4.2 DEWATERING EXPERIMENTAL DESIGN AND PROCEDURES 
. 4.2.1 Surveving 

Surveying will be performed to locate the borings, dewatering wells, and piezometers. Additionally, 

surveying of each waste pit’s surface will be used to measure subsidence due to dewatering and 

excavation. 

Subsidence at the surface of each waste pit to be dewatered will be measured in the following manner: 

0 

A grid pattern will be established across each Waste Pit. 
Grid line intersections will be surveyed prior to dewatering and the elevations recorded. 
Following dewatering, the grid line intersections will be surveyed and the resulting elevations 
compared to the pre-dewatering elevations. 

4.2.2 Well Construction and Installation Reauirements 

Waste permeability must not be reduced during well construction and installation. Well borehole 

advancement methods will be designed to minimize any potential for smearing borehole side walls. 

Installation of the well casing, screen, and sand pack must also be accomplished in a manner that does 
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not reduce the waste permeability at the borehole face. The driven well point will be.installed by 

hammering, pre-augering, or jetting. 

4.2.3 Well DeveloDment Reauirements 

Well development for each of the well types will be accomplished by bailing and surging. Resultant 

wastewater will be collected and sent to the existing Fernald Environmental Management Project (FEMP) 

wastewater treatment system before being discharged to the Great Miami River in accordance with 

National Pollutant Discharge Elimination System (NPDES) effluent limits set at manhole 175 (*4001). 

Development of these wells will be an iterative process, but completion will be terminated once pumped 

water reaches a "steady state" clarity. 

4.2.4 Phase 1 - Dewatering and Testing 

4.2.4.1 Phase 1 Dewatering 

The comparative well test will be conducted with a line of three wells installed in Waste Pit 1; one driven 

well point and two drilled wells. The wells will be spaced as shown in the General Arrangement Plan 

(Figure 4-4). The two drilled wells will be used in the well spacing test system in Waste Pit 1 during 

Phase 2. 

The designs of the driven well point, and the drilled well equipment with a surface well point pump, are 

shown in Figures 4-4 and 4-2, respectively. The design of the drilled well using a downhole submersible 

pump is shown in Figure 4-3. The well design is the same for both, but the pumping systems are 

different; the two systems will be compared for economy and effectiveness. 

Tentative well depths are shown in the figures for each well, based on a well termination depth 5 feet 

above the top of the liner in Waste Pit 1. These well depths will be confirmed prior to construction, 

based on surveyed ground surface elevations at each well location and the previously established top-of- 

liner elevation in Waste Pit 1 (elevation 563 ft. +). 
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A downhole submersible pump will be installed in one of the drilled wells. The discharge pipe for the 

pump will pass through an airtight seal in the well casing so a vacuum may be applied to the well. A 

valve is provided on the discharge line for control of the discharge rate, and a check valve is also 

included to prevent the system from draining into the well. A fitting and valve at the top of the well is 

also provided for attachment of the vacuum line (Phase 2)., The driven well point and the other drilled 

well will use a conventional surface-located well point pump (centrifugal and vacuum) for removing water 

from the wells (see Figures 4-2 and 4-3). The well caps will be air-tight sealed. A valve will be installed 

in the drop pipe to control the flow rate out of the well and a check valve will prevent the system from 

draining back into the well. 

The drilled well will include a reinforcing bar (rebar) installed in the well sand pack attached to the 

electro-osmosis (E-0) system wiring. When active, the steel rebar serves as the cathode in the E-0 

electrical circuit. 

4.2.4.2 Phase 1 Testing Procedure 

Phase 1 testing and evaluation will occur in three stages. The following testing descriptions and 

procedures for each stake are subject to field modification by the Lead Geologist based on interim testing 

results. In particular, drilled well/well point pumping rates and pumping periods will be subject to 

adjustment based on field review of data. Residual wastewater generated during Phase 1 testing will be 

collected in tanks at the waste pit and trucked to the existing FEMP wastewater treatment system (Plant 

8) before being discharged to the Great Miami River in accordance with NPDES effluent limit at outfalls 

*4605 and "4001. 

. 

Stage 1 - Stage 1 will evaluate construction and development methods, described in Sections 4.2.2 and 

4.2.3, used for installation of the two drilled wells and the well point. Any resultant construction-related 

well design changes will be incorporated into the Phase 2 well design and testing. 

Stage 2 - Stage 2 will evaluate the performance of the single well point pumped with a well point pump. 

Flows, if any, will be noted and pumping will continue until the Lead Geologist is satisfied that no 
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significant sustained flow can be attained. If flows are observed, the well point flow will be adjusted to 

provide a uniform, sustainable flow from the well point. During the well point pumping, observations 

will be made in the two nbn-functioning wells to monitor any changes in water level and vacuum levels. 

Stage 3 - Stage 3 testing will compare the pumping systems used for the two drilled wells and will 

establish tentative pumping rates for the Phase 2 testing. One well will use a downhole submersible pump 

and the other will use a surface well point pump. With the shallow depth of the Waste Pit 1 wells 

(approximately 15 feet), both pumping systems are expected to work satisfactorily, although the well with 

the submersible pump is expected to offer an advantage in vacuum application (part of Phase 2 testing). 

The vacuum system used with the submersible pump is separate from the pump, so the vacuum applied 

to the well is constant, even if the pump is pumping water. Alternatively, with the well point pump, the 

pump and vacuum are combined, so the vacuum decreases when water is being pumped. Vacuum 

readings from the well casing ports will also be collected at the direction of the Lead Geologist. 

Both wells will be pumped starting at very low rates, approximately 0.1-0.25 gallons per minute (gpm); 0 
well water levels and durations sustained during pumping will be monitored. If pumping is continuous, 

pumping rates will be increased in increments of approximately 0.1-0.25 gpm. Pumping rates will 

continue to be increased until a uniform, sustained flow, with minimal incremental decline in well water 

level, is observed. Testing should then be continued, in the same manner, beyond the sustainable flow 

rate, to the rate where the pumping occurs only about 25 percent of the time; that is, the pumping rate 

is about four times the sustainable flow. All of the flow testing is expected to establish sustainable 

pumping rates for the Phase 2 testing. 

4.2.5 Phase 2 - Dewatering and Testing 

Phase 2 was designed based on the anticipated results of Phase 1 .  It is anticipated that Phase 1 testing 

will show that the drilled well ,with the well point pump is the most effective well/pump design for 

dewatering the shallow wells in Waste Pit 1 and the drilled well with the submersible pump is the best 

well pump design for the deeper wells in Waste Pit 3. 
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4.2.5.1 Phase 2 Dewatering 

The well spacing testing will be conducted with three lines of dewatering wells. Dewatering wells will 

be located in Waste Pits 1 and 3 as identified on the well location plan (Figures 4-5 and 4-6). The long 

line of wells @W3-1 through DW3-11) in Waste Pit 3 will be used to test the E-0 system, and the short 

line @W3-20 through DW3-24) will be used to test the vacuum enhancement system. Three of the wells 

in Waste Pit 1 and ten of the wells in Waste Pit 3 are placed at the anticipated final well spacing and will 

become part of the Phase 3 test dewatering system. The additional wells will be installed at half the 

anticipated final well spacing. Two additional wells will also be at the ends of the long line of wells 

located in Waste Pit 3. These additional wells will be used for testing purposes, but are not expected to 

be pumped in the final dewatering test systems. 

The design and material specifications for the dewatering wells using the surface well point pump (Waste 

Pit 1) are shown in Figure 4-2; those for the drilled wells with submersible pumps (Waste Pit 3) are 

shown in Figure 4-3. It is anticipated these well designs will be satisfactory, although there may be 

design revisions that may occur following the well comparative testing (Phase 1 testing) planned prior 

to this test. Also, if the submersible pump wells are much more effective for application of vacuum, then 

all wells will use submersible pumps. 

e 
The dewatering wells will be drilled and sand packed with 6-inch diameter casings and screens in 16-inch- 

diameter holes. The dewatering well design will allow for use of either a surface mounted well point 

pump (with a water pickup drop pipe in the well) or a downhole submersible pump (with water discharge 

pipe). The well caps and any penetrations through the well casings for piping and electrical wiring will 

have air-tight seals. A valve will be provided in the piping at the top of each well for control of the 

.pumping rate. A check valve will be provided to prevent backflow and draining. All wells will have 

a fitting and valve for attachment of a vacuum line. 

Tentative well depths are shown on the figure for each well, based on a well termination depth 5 feet 

above the top of the liner, in each waste pit to minimize the risk of puncturing the liner. These well 
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depths will be confirmed prior to construction based on surveyed ground surface elevations at each well 

location and previously established top-of-liner elevations in each waste pit. 

A separate cathode (No. 5 rebar) will be installed in the dewatering well sand-pack zone as part of the 

E-0 system (see Figures 4-2 and 4-3). The separate cathode allows the use of a poly vinyl chloride 

(PVC) well screen and casing to minimize well installation cost and disposal cost when excavation begins. 

It is recommended a spare cathode also be installed during initial well'construction to ensure continued 

operation in the event of cathode deterioration. 

Piezometers - Fourteen piezometers (PZ1-1 through PZ1-5) and (PZ3-1 through PZ3-9) will be installed 

and used to function as both water table piezometers and as vacuum piezometers. The piezometer design 

is shown in Figure 4-5; the locations and configuration of the piezometers are identified in Figures 4-5 

and 4-6 for Waste Pits 1 and 3, respectively. The design allows use of the piezometer for both vacuum 

and water level measurements. 

. .. 

' Each piezometer will be hermetically sealed when the vacuum piezometer function is required. The 

piezometer will be constructed with a long seal zone to prevent air short circuits from surface to filter 

pack through any defects in the bentonite well seal. 

Each piezometer will have a gauge attached to measure vacuum. Additionally, each will have provisions 

for determining water level for both open atmospheric conditions and sealed vacuum conditions. Field 

conditions will take into account that a vacuum could result in artificial raising of the water level due to 

decreased air pressure. 

Depths of the piezometers will also only extend to 5 feet above the waste pit liner (based on the current 

established liner elevation). Surveyed waste pit surface elevation at each piezometer location will be used 

to reaffirm estimated well depth prior to piezometer installation. 
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E O  Systems - Electro-osmosis enhances dewatering and consolidation of some saturated fined-grained 

soils that cannot be effectively drained by gravity methods. The electric double-layer concept developed 

by Helmholtz (1926) and Freundlich (1926) helps explain how electro-osmosis works. Water near the 

soil particles is made up of two layers. One layer is bonded to the soil particles; the other layer is free 

moisture. The bonded layer has excess anions; the free moisture has excess cations. When a direct 

current voltage is applied across a given volume of soil by use of an anode (+) and a cathode (-), the 

unattached cations, and thus the free liquid, migrate toward the cathode, The electro-osmotic velocity 

of the water flow in the soil is related to the electrical conductivity, permeability, porosity, and the 

plasticity of the soil. If $the cathode is installed next to a well casing, the water flowing out of the 

electrically charged area can be removed by in-well or suction pumps. If the anodes are placed near the 

excavation, the water flow induced by the electric current opposes the natural hydraulic gradient that - .. 
contributes to harmful seepage. The following six paragraphs explain the E-0 system proposed for the 

DEEP. 

a The E-0  systems for Waste Pits 1 and 3 will be powered by a direct current @C) generator. The DC 

generator controls must provide for a range of operating conditions, as resistances in the wastes change 

with anticipated reduced moisture content. Equipment performance requirements will be based on the 

Phase 3 full-system configuration; however, the equipment must also satisfactorily meet the reduced need 

for Phase 2 testing. The E-0 system will use a steel rebar, placed within the sand- pack of the 

dewatering well, as the cathode(-) and separate anodes (+) spaced around the wells as shown in Figures 

4-5 and 4-6. No. 5 (5/8-inch diameter) steel rebar will be used for the cathodes and anodes. Anodes 

will be pushed or driven to the same depth as the dewatering wells, maintaining 5 feet of clearance to 

the top of the waste pit liner. Cathodes will also extend over the depth of the dewatering well as shown 

in Figures 4-2 and 4-3. Some cathodes will be switched to act as anodes in Phase 3 testing. 

The heterogeneity of the waste makes electrical characteristics unpredictable. Therefore, preliminary 

testing of waste resistance will be necessary to assure assumed operating conditions and equipment 

characteristics are compatible. E-0 system operation and dewatering enhancement still seem possible, 

.. 

and if the tentative equipment sizing assumptions are reasonable. Presuming E-0 testing continues, the 
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spacing testing work would provide additional information to further refine the design and operation of 

the E-0 system for use in the final phase (Phase 3) of dewatering testing. 

4.2.5.2 Phase 2 Testing Procedure 

Well spacing testing will be performed in two stages. For the first stage of testing, only well pumping 

will be conducted. The second stage of testing will add the E-0 and vacuum systems to enhance 

dewatering. 

The stages will be conducted in a series of steps that will start with only the farthest spaced wells (with 

40- to 60-feet spacing) being tested.. Additional wells will be pumped to test smaller well spacings (30-, 

20- and 10- foot spacings). 

During testing, the piezometers associated with each string of spacing testing wells will be used to collect 

water level data and vacuum data when appropriate. Also, for most of the testing, there will be inactive 

dewatering wells which will also be used for data collection. 

All the following testing descriptions and procedures will be subject to field modification by the Lead 

Geologist based on interim testing results. In particular, dewatering well pumping rates and pumping 

periods will be subject to adjustment based on field review of data. 

The E-0 enhancement testing is expected to require preliminary testing and field adjustment to optimize 

well flows for a system that is expected to be continually changing (i.e., reduced waste pit water levels 

and increased waste resistances). 

Stage 1 - No Dewatering Enhancements (Gravity Drainage Only) 

Step 1 - Two end wells and a center well in each waste pit will be pumped at a steady state rate to define 

the zone of influence around each line of dewatering wells. In Waste Pit 1, these wells will be spaced 

at 40 feet. In Waste Pit 3, only the long line of wells will be pumped and the three dewatering wells will 
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be spaced at 60 feet. Water levels in the remaining dewatering wells and the piezometers will be 

monitored to determine drawdown rates and the zone of influence. 

Step 2 - The overall objective of Step 2 is to establish or confirm well spacing. Assuming the wells in 

Step 1 were spaced too far apart, Step 2 will pump wells of decreasing distance until optimum well 

spacing has been achieved. 

Stage 2 - E O  and Vacuum Enhancement 

The objective of Stage 2 is to determine what improvements vacuum enhancement may have on 

dewatering. It is assumed that a 20-foot well spacing and constant pumping rate was established during 

Stage 1. Only the long line of wells in Waste Pit 3 shall be tested with E-0. E-0 should increase the 

pumping rates. Depending on the results of the E-0 enhancement, the well spacing may be increased 

to minimize the number of wells, while achieving comparable dewatering flows or total volumes. 

Vacuum testing will be conducted, in Waste Pit 3 using only the short line of wells, where the separate 

vacuum system is installed. If the results are insufficient, then E-0 may be used in conjunction with 

vacuum enhancement. 

a 

Step 1 - With pumping continuing from Stage 1, operating conditions (pumping rates, draw-down levels 

in surrounding wells, etc.) without E-0 and vacuum dewatering enhancements will be recorded. 

Step 2 - The E-0 system will be activated and adjusted to impart approximately 0.015 kilowatts per cubic 

yard (approximately 5 kwh over a 14-day period) of waste within the zone affected by the E-0 system. 

System operating conditions for voltages and current flows must also be maintained in appropriate 

bounds. 
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The vacuum system will be activated and operated to apply maximum possible vacuum in the test wells. 

The wells that are not being pumped and the piezometers will be monitored to evaluate the extent of 

vacuum propagation through the waste. 

\ 

Step 3 - Based on flow rates and water level data, adjustments to the E-0 system operation may be 

warranted. Depending on continuing results of the E-0 and vacuum enhancement tests, dewatering 

should continue, with adjustment for expected conditions change, until dewatering rates decline, or 

sufficient data is collected to evaluate each system. 

4.2.6 Phase 3 - Full Installation Dewatering Testing 

The Phase 3 system is designed with the assumption that the results from Phases 1 and 2 will indicate 

that the drilled, sand-packed wells spaced at 20 feet apart are the best well design for dewatering the pits, 

that well point pump is the best pump for the shallow Pit 1 wells, and that submersible pumps are the 

best pumps for the deeper Pit 3 wells. It is also assumed that E-0 and vacuum enhancements must be 

used together. If the results of Phases 1 and 2 are different than what has been assumed, the test design 

for Phase 3 will be modified accordingly. 

The third phase of testing will comprise installing the full complement of wells in Waste Pits 1 and 3 and 

then proceeding with the dewatering. The primary objective of Phase 3 is to dewater selected areas of 

Waste Pits 1 and 3 to facilitate trenching with minimal interference from groundwater. 

Each well will be installed with full E-0, vacuum and/or dedicated pump capability as determined in 

Phase 2. 

4.2.6.1 Phase 3 Dewatering Wells 

Twenty-seven wells will be installed in Waste Pit 3 and 15 wells will be installed in Waste Pit 1 .  These 

numbers include 16 Phase 2 wells in Waste Pit 3 and nine Phase 2 wells in Waste Pit 1 .  The wells will 

be configured in Waste Pits 1 and 3 as identified on the well location map (Figure 4-1). These wells 

represent the location and arrangement of the final test dewatering system. In all cases, wells will be laid 
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out in an 'approximately square array at a spacing of 20 feet. Anodes used for the E-0 system will be 

evenly spaced between the wells. In all waste pits, anodes will be spaced at 20-foot centers between the 

wells, as indicated in Figures 4-7 and 4-8. 

The designs and specifications for the wells will be the same as used in the well spacing test (Figures 4-2 

and 4-3) unless the design is revised based on previous test results (Phases 1 and 2). 

4.2.6.2 Phase 3 Testing Procedure 

Once the arrays have been installed the wells will be adjusted for optimal performance and the dewatering 

period will commence. Although the actual duration for dewatering is not known in advance, a period 

of 4 to 6 weeks is estimated. This may be modified on the basis of information obtained in Phases 1 

and 2. 

".'$ 

w 

4,3 DEWATERING DATA COLLECTION. ANALYSIS, INTERPRETATION. AND REPORTING 

4.3.1 Dewatering Data Collection % *  

Refer to Table 1-2 for a discussion of dewatering test techniques, test purposes, test inputs and 

interpretations. This test will collect and evaluate the same data as the wet excavation test. The analysis 

will generally be the same with specific attention to changes in moisture content and shear strength. To 

provide specific in situ information for use in the investigation of dewatering concepts, pumping and 

observation wells will be installed within the waste pits. The field information logs are provided in 

Section 4.3.1 of the PSP; examples are provided in Attachment F to this work plan. The information 

to be submitted includes the following: 

a 

0 Field Activity Logs 
Lithologic Logs 

0 Sample Collection Logs 
0 Surface/Groundwater Sample Collection Logs 

Well Completion Logs 
Monitoring Well Development Form 

For Phases 1 and 2, the data to be collected directly from each well and well point include the following: 
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Flow rate (in gpm) from the well and total flow (in gallons) 
Well water levels in both pumping wells and wells used for observation 
Well or well point discharge line pressure readings will be recorded 
Vacuum readings within the well or well point casing will be recorded 

In addition, the following other data should also be collected: 

Water level data in designated observation wells 
Vacuum readings within designated observation wells 

Field observations will include: 

Optimum well spacing 
Type of wells that work best 
Water flow rates based on daily measurements 
Increase in waste strength as dewatering proceeds. 

All dewatering tests will collect components of the following project-related information. 

comparative well test will collect the following information: 

The 

Installation and Development Problems with Each Well Type - Anticipated problems 
associated with the installation and development of each well include the following: 

Drilling - Penetration, sidewall smearing, surface contamination, prevention of hole collapse 

Development - Screen size, screen clogging, sand-pack size, sand-pack clogging recharge rate 

Vacuum in Pumping and Observation Wells - Vacuum in both the pumping wells and 
vacuum piezometers will be evaluated to determine the effective radius of groundwater 
drawdown of the vacuum pumping wells. The ability of the vacuum system to maintain a 
vacuum will be evaluated, along with the increased well yield due to the vacuum enhancement. 

Water Levels in Pumping and Observation Wells - Groundwater levels within the.pits will 
be measured to determine the aquifer drawdown in both pumping and observation wells. This 
drawdown information in combination with the basic geotechnical properties of the waste can 
be used to calculate the in situ hydraulic conductivity of the wastes in the immediate vicinity 
of the pumping wells along with determination of the effectiveness of each well type in the 
fine-grained pit waste. 
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Energy and Power Use in E O  - The energy requirements relative to increasing water 
recovery will be evaluated to determine the feasibility and efficiency of E-0. The cost of E-0 
will be compared to waste drying to optimize the remedial design. 

4.3.2 Dewatering; Data Analysis and Interoretation 

Well Yield - This information will be used to design the optimum dewatering well system during 

remedial design. This information can be used to calculate the hydraulic conductivity of the waste matrix 

within the immediate vicinity of the wells. The transient drawdown analysis will use the equations shown 

below: 

(1) T = QW(u)/4,.rrs 

Where: T = transmissivity 
Q = pumping rate 
W(u) = well function of u 
s = drawdown 

(2) S = 4Ttu/r2 

Where: S = storage coefficient 
T = transmissivity 
t = time 
r = distance from pumping well to observation well 

(3) T = Kb 

Where: T = transmissivity 
K = hydraulic conductivity 
b = aquifer thickness 

The assumption is made that the waste pits, due to their presently known degree of saturation, nature of 
material composition, and heterogeneity, will behave as an aquifer following dewatering well installation, 

and well pumping rates and capture zones anticipated under dewatering conditions. Thus, determination 

of the Hydraulic Conductivity of the waste pit material will provide valuable information about the ability 

of the waste pits to produce water over the anticipated duration of dewatering. This information will 

allow for monitoring of the relative success of dewatering on a daily basis. It will be necessary to 

quantify this information in order to know at what point further dewatering will no longer be productive. 
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Dewatering well pumping rates will be graphically plotted versus time of pumping. Equation (1) will be 

used to determine the dewatering wells’ Transmissivity value at the wells’ location. From the 

Transmissivity values determined from Equation (l), Equation (2) will be used to determine the Storage 

Coefficient. Equation (3) will be used to determine Hydraulic Conductivity, based on the previously 

derived variables, and solution of the waste pit depth for the Aquifer Thickness. 

Once Hydraulic Conductivity has been determined and as dewatering progresses, comparison of each 

wells’ relative yield can be accurately assessed. When a significant drop in yield has been noted, then 

the Field Operations Lead, with input from dewatering project staff, can make the determination that 

further dewatering would no longer be cost effective and efficient. At that time, the Field Operations 

Lead, with input from other DEEP project staff, will stop dewatering, and progress directly into the Dry 

Excavation phase of DEEP. 

4i3.3 Dewatering Data ReDortinq 

Data (as identified in Subsection 4.3.1, above) will be collected on field logs and retained for reporting 

purposes. Dewatering tests will be reported in the dewatering test report. 

4.4 DEWATERING EOUIPMENT 

4.4.1 Dewatering - Phase 1 

For Phase 1, comparative well testing in Waste Pit 1,  the following equipment, materials, and test 

instrumentation will be required: 

Equip men t : 

One drilled well and appurtenances set up for a surface well point pump 
One driven well point and appurtenances set up for a surface well point pump 
Well point pump and collection piping system 
One drilled well with submersible pump, discharge line and appurtenances 
Alternate Current (A-C) generator power supply system 
Discharge water piping system and discharge tank 
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Instrumentation: 

0 Flow meters (rate and total) for both drilled wells and one well point 
0 Vacuum gauge for each well and well point casing 

Pressure gauge on discharge pipe from well and well point to the well point pump 
0 Automatic water level sensor and recorder for both wells and one well point 

4.4.2 Dewatering - Phase 2 

For Phase 2, well spacing testing, the following equipment, materials, and test instrumentation are 

required: 

Equipment: 

Waste Pit 1 

0 Nine dewatering wells and appurtenances 
Five combined piezometers 
Well point pump (with gas or diesel engine drive) and collection piping system 
E-0 system and power supply 

0 A-C generator power supply system 
0 Discharge Water piping system including a discharge tank 

Waste Pit 3 
16 dewatering wells with submersible pumps and appurtenances 
Nine combined piezometers 

0 Well discharge collection piping system 
Vacuum pump and vacuum piping system 
Electro-osmosis (E-0) system and power supply 
AC generator power supply system 

0 Discharge water piping system, including a discharge tank 

Instrumentation: 

Waste Pit 1 

Flow meters (rate and total) for each dewatering well 
Vacuum gauge for each dewatering well casing 
Pressure gauge on discharge pipe from each dewatering well 
Automatic water level sensor and recorder for each dewatering well 
Vacuum gauge on each combined piezometer 
Automatic water level sensor and recorder for each combined piezometer 

0 Energy use meter (kwh) and voltage and current meters for E-0 operation 
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. Waste Pit 3 
0 Flow meters (rate and total) for each dewatering well 

Vacuum gauge for each well casing 
0 Pressure gauge on discharge pipe from each well 
0 Automatic water level sensor and recorder for each well 

Vacuum gauge on each combined piezometer 
0 Automatic water level sensor and recorder for each combined piezometer 
0 Energy use meter (kwh) and voltage and current meters for E-0 operation 

4.4.3 Dewatering - Phase 3 

All equipment (with the exception of some of the submersible pumps) will be in position from the well spacing 

test (Phase 2 testing). Submersible pumps and separate vacuum pumps will be used in Waste Pit 3. Waste Pit 

1 will use surface-based well point pumps to provide both water pumping and vacuum. It is possible that separate 

vacuum pumps may be used, depending on the results of Phase 2 testing. During Phase 2 the decision will be 

made whether to use surface-based well point pumps or to use submersible pumps for Pit 1 dewatering. The 

following equipment is required to perform Phase 3 activities: 

Equipment: 

Waste Pit 1 
15 wells (Phase 2 wells plus 6 more) and appurtenances 
Surface well point pump or dedicated submersible pump and collection piping system 
E-0 system and power supply 

0 A-C generator power supply system. 
0 Well discharge water system. 

Waste Pit 3 

27 wells (Phase 2 wells plus 11 more) with submersible pumps and appurtenances 
Well discharge water system 

0 Vacuum pump and vacuum piping system 
E-0 system and power supply 
A-C generator power supply system 
Well discharge water system 

For the final dewatering test, the following test instrumentation is required: 
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Instrumentation: 

Waste Pit 1 

Flow meters (rate and total) for each well 
Vacuum gauge for each well casing 
Pressure gauge on discharge pipe from each well (only if surface pump option is selected for final test) 
Automatic water level sensor and recorder for each well 
Vacuum gauge for each combined piezometer. 
Water level sensor and recorder for each combined piezometer. 
Energy use meter (kwh) and voltage and current meters for E-0 operation 

Waste Pit 3 

Flow meters (rate and total) for each well 
Vacuu.m gauge for each well casing 
Pressure gauge on discharge pipe from each well 
Automatic water level sensor and recorder for each well 
Vacuum gauge for each combined piezometer. 
Water level sensor and recorder for each combined piezometer. 
Energy use meter (kwh) and voltage and current meters for E-0 operation 

. 4.5 DEWATERING RESIDUALS MANAGEMENT 

4.5.1 Wastewater 

The total volume of wastewater to be generated by the project is difficult to quantify; however, current estimates 

call for approximately 105,000 gallons of water per day to be pumped during the initial three to four days of the 

project. After start-up operations are complete, the pumping rate is expected to decline to a relatively stable rate 

of 5,000 gallons per day. Two additional 20,000 gallon tanks will be installed within the Waste Pit area to supply 

surge capacity for wastewater produced during initial pumping operations. These tanks will also be used to 

provide storage capacity once the pumping rate stabilizes. 

Figure 4-9 describes the treatment and discharge process that DEEP wastewater will undergo. Wastewater will 

be pumped from the 20,000-gallon tanks as needed and transferred to the existing Plant 8 treatment system using 

a 5000 gallon mobile tank truck. Plant 8 has a treatment capacity of 30,000 gallons per day and utilizes lime 

precipitation, sedimentation, and filtration to remove uranium, heavy metals and fluoride from wastewaters. At 

Plant 8, the wastewater will be treated to remove uranium and other heavy metals through lime precipitation, 

FERlOUlWP/DEEFCW.ROIGSS/April7, 1995.3: 14pm 4-19 



FEM P-25-1-WP-002 
APRIL 1995, REV.0 

sedimentation, and filtration. The quantity of water that can be pumped in any one day is limited 

combined storage and treatment capacity of 75,000 gallons per day. Treatment will be provided 

by the 

for all 

wastewaters generated by the project. Rather than providing additional storage for the excess water produced 

during initial dewatering, the dewatering activities will be phased so the maximum quantity of water produced 

in any one day does not exceed the maximum storage and treatment capacity of 75,000 gallons. Treated effluent 

from Plant 8 will be discharged to the uranium-contaminated side of the General Sump, where it will be combined 

with other wastewater and discharged to the Biodenitrification (BDN) Facility. 

There is a clear discrepancy between the total wastewater storage and treatment capacity, in that the total 

dewatering water which potentially can be produced is 105,000 gallons per day, while the total available treatment 

capacity is 75,000 gallons per day, To address the potential for the dewatering system exceeding the total 

available water treatment system capacity, a phased dewatering and water quantity generation approach will be 

utilized. Each dewatering system will be equipped with a flow meter and totalizer. Potential overload of total 

treatment system capacity will be monitored in the following manner: 

1. Twice per day, after dewatering commences, the Field Operations Leadldesignee will inspect the 

dewatering system totalizers to evaluate the potential for exceeding the available treatment system’s 

capacity. 

2. If the Field Operations Lead determines that the total treatment system capacity may be exceeded, then 

the dewatering system(s) in use at that time will be halted. 

3. If the dewatering system proves to be so successful that the total treatment system capacity may be 

exceeded on a daily basis, then either more temporary wastewater storage capacity will be obtained and 

utilized, or else dewatering will be confined to after hours and weekends, when the normal hydraulic 

load to the treatment system is less, thus freeing up more treatment capacity flow for the DEEP 

wastewater. 

. 
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The BDN facility consists of the BDN Surge Lagoon (BSL), a High Nitrate Storage Tank (HNT), four BDN 

Towers, followed by the BDN Effluent Treatment System (NPDES outfall *4605). At the BDN facility, removal 

of organic constituents will occur through aeration within the BDN Towers and through activated sludge processes 

at the BDN-Effluent Treatment System (BDN-ETS). After treatment at the BDN-ETS, the wastewater will be 

discharged through the NPDES-permitted outfall *4605 (BDN-ETS), with ultimate disposition occurring to the 

Great Miami River via outfall "4001 (MH-175). 

4 
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SECTION 5 
DRY EXCAVATION 

5.1 DRY EXCAVATION TEST DESCRIPTION AND OBJECTIVES 

Dry (post-dewatering) excavation activities include excavation of a dry trench in Waste Pit 1 and 

excavation of a ramp in Waste Pit 3. (The dryness of the waste will depend on the success of the 

dewatering.) The trench in Waste Pit 1 will be completed and backfilled before the ramp in Waste Pit 

3 is started. The dry trench and ramp will be excavated to help characterize conditions necessary for 

planning the full-scale excavation. Locations for the two proposed excavations are provided in Figure 

5-1. 

The objective of these excavations is to provide data on: 

0 
The degree of success of the waste dewatering program 
Whether tracked equipment can be driven directly on a ramp in Waste Pit 3 
The angle of repose for the dewatered waste 
Slope steepness comparisons between the wet (pre-dewatered) excavations and dry (post- 
dewatered) excavations 

Coatings and surfactants will be applied to the waste stockpiles to test each surfactant’s ability to contain 

the waste by avoiding windborne emissions. 

5.2 WASTE PIT 1 DRY TRENCH EXCAVATION 

5.2.1 Waste Pit 1 Drv Trench Excavation ExDerimental Design and Procedures 

The dry trench excavation in Waste Pit 1 must be excavated so as not to damage the dewatering wells 

that will continue operation around the perimeter of the excavation. The locations of the proposed trench 

and the surrounding dewatering wells are illustrated in Figure 5-1. 

5.2.1.1 Deactivate Inner Wells 

The dry trench excavations are centrally located in the midst of an array of dewatering wells. Prior to 

starting the trench excavation, the inner wells shall be deactivated. The remaining wells will keep the 

dewatered area free of inflow from the surrounding pit area. Following deactivation of the inner wells, 
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the pumps with attached wiring, piping, and connections shall be removed and salvaged. Plastic well e- 
casings will be left in place and demolished as the excavation proceeds. 

5.2.1.2 StockDile Areas 

Stockpile pads shall be sloped to drain back toward the excavation. One or two waste pads may be 

needed, depending on the slopes that can be obtained in the excavation. Excavated stockpile materials 

will include both cap and waste. Containment berms will be made with straw bales lined up to form a 

barrier. The bales will be covered with 6-mil plastic sheeting. 

5.2.1.3 Excavation 

After lining the pad areas and constructing containment berms, the capping can be removed. The 

thickness of the cap in Waste Pit 1 ranges from approximately 6 inches to 2 feet. Capping will be 

stripped down until there is a definite appearance of waste or sludge-like material. Excavation progress 

will be continually monitored to ensure that contaminated waste or sludge is not mixed with excavated 

capping. All stockpiled areas shall be covered with plastic sheeting or a dust control agent will be applied 

(see Attachment D, Dust Suppressant Testing) when excavations are not in progress. 

In Waste Pit 1, the waste is deeper than 15 feet, so the excavation will not penetrate into the waste pit 

liners. For dry trenching at Waste Pit 1, an attempt should be made to excavate down to 15 feet deep 

while maintaining nearly vertical side walls. The initial attempt to excavate down to 15 feet in waste will 

depend upon the strength or stability of excavated waste as demonstrated while excavating. If the waste 

holds at steep slopes, a 14-foot by 28-foot trench shall be the maximum 'size of excavation. If the side 

walls immediately collapse, the remaining trench excavation would be carried to a depth of 10 feet or to 

a depth determined by the field operations managers. In this case, where the waste begins to slough, the 

trench walls will be laid to a slope that the waste can maintain. Since the wall slopes will be flatter in 

a sloughing condition of the waste, an area no greater than 30 feet by 30 feet will be disturbed. 

' 

5.2.1.4 Reclamation 

Following trench excavation the waste will be backfilled into the trench. The sludge must be compacted 

with the backhoe bucket as it is placed in the trench. When the waste stockpile is backfilled down to the 
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plastic liner, the liner will be disposed of in the trench. Next, the cap material will be placed on the 

waste and compacted with the excavation equipment. The disturbed areas will then be seeded and straw 

will be dispersed over the seeded areas. 

0 
5.2.1.5 Eauipment Decontamination 

When salvageable equipment is no longer needed for the DEEP project, gross decontamination will be 

performed at the project site, and the equipment will then be transferred to the FEMP Decontamination 

Facility for further decontamination. 

5.2.2 Waste Pit 1 Drv Trench Equipment 

Equipment: 

Large backhoe 
Front-end loader or tractor-loader 
Mobile lift platform 
Generator 
Submersible electric sump pump 
Lighting 
Electrical cable 
Video camera 
TV monitor 

Supplies : 

0 

0 Timber ties and mats 
0 

Grass seed 
0 Straw bales 

Dust control agents and application equipment 

6-mil plastic sheeting for liner 
Lightweight plastic (tarp) for covering waste stockpile 

Orange plastic hazard fencing and fence posts 

5.3 WASTE PIT 3 RAMP EXCAVATION 

5.3.1 Waste Pit 3 RamD Excavation ExDerimental Design and Procedures 

A "full-sized'' ramp will be excavated into Waste Pit 3 sludge to determine if tracked excavation 

equipment can be operated on sludge. The proposed ramp excavation is illustrated in Figure 5-1 and is 

located in the southeast portion of Waste Pit 3, near the Clearwell. 
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The ramp itself is 20 feet wide and will be excavated at -12". Cap thickness varies; it is thinnest in the 
southeast part of the excavation and thickens to the northwest. The planned excavation contains 750 cy, 

consisting of 550 cy of cap and 200 cy of sludge. An attempt will be made to extend the excavation 3 

feet down into the sludge where a 30-foot diameter circular pit floor will be excavated. It is presumed 

that slopes in the overlying clay capping could be carried at 2V to 1H while slopes in the weaker sludge 

would stand at 1V to 2H. If conditions are favorable to driving tracked equipment on the waste, then 

the ramp will be excavated an additional 3 to 5 feet into the waste. 

The initial excavation will terminate along the outside perimeter of the dewatering wells. Observations 

will be made to evaluate slope stability. The excavation will continue in a northwest direction through 

the perimeter dewatering wells for 50 feet. The plan is to visually observe the equipment's ability to 

excavate wet waste. The excavation must extend 50 feet such that the excavation is outside of the 

perimeter wells' radius of influence which is assumed to be 20 feet. The additional quantities for 

excavation extension beyond the dewatering wells is 520 cy cap and 335 cy waste sludge, for a total of 

855 cy waste and cap material. The waste in the wet area of the ramp is assumed to be stable at a 1V 
to 3H slope. See Figure 5-2 for ramp extension into undewatered waste. 

5.3.1.1 De-activate Inner Wells 

The proposed ramp excavation is placed in the midst of 27 dewatering wells. The inner wells will be 

deactivated before beginning the excavation. Pumps and all attached wiring, piping, and connections shall 

be removed and salvaged. The remaining peripheral wells will continue operation, reducing water inflow 

to the excavation. After the initial excavation is complete, exterior perimeter wells will be deactivated. 

All plastic casings will be left in place and demolished as the excavation proceeds. 
' 

5.3.1.2 Stockpile Areas 

At the ramp excavation, the stockpile pads shall be graded to drain to the excavation. Some grading may 

be needed to remove vegetation and to smooth the surface. Containment berms will be made with straw 

bales lined up to form a barrier. 
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0 5.3.1.3 Excavation 

Capping will be trammg up the ramp and dumped at the stockpile area. The ramp is extended down 

as successive cuts into capping are made. The excavation will extend down 3 feet into waste, revealing 

its underfoot condition. Then, if waste conditions are favorable for tracked equipment, the ramp 

excavation will extend an additional 3 to 5 feet into the waste. Waste will be excavated using the tracked 

loader-excavator. The loader will tram its load up the ramp and out of the excavation and over to a 

stockpile. A small "Bobcat" loader may be used to place the waste in the main stockpile. 

5.3.1.4 Reclamation 
' Following the ramp excavation, the waste will be backfilled into the trench. The sludge must be 

compacted with the tractor loader as it is backfilled. Next, the cap material will be placed on the waste 

and compacted with the excavation equipment by driving on the disturbed areas. The disturbed areas will 

then be seeded and straw will be dispersed over the seeded areas. 

5.3.1.5 EauiDment Decontamination 

When salvageable equipment is no longer needed for the DEEP project, gross decontamination will be 

performed at the project site, and the equipment will then be transferred to the FEMP Decontamination 

Facility for further decontamination. 

5.3.2 Waste Pit 3 RamD Excavation EauiDment 

Equipment: 

Tracked loader-excavator 
Rubber-tired front-end loader 
Large backhoe 
Generator 
Submersible electric sump pump 
Electrical cable 
Video camera 
TV monitor 

Supplies : 
0 
0 

Grassseed 
Strawbales 

Lightweight plastic tarp for covering stockpiles 
Orange plastic hazard fencing and fence posts 
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Dust control agents and application equipment 

5.4 DRY EXCAVATION DATA COLLECTION. ANALYSIS. INTERPRETATION. AND 
REPORTING 

The Field Operations Manager or Lead Geologist will be responsible for analyzing and interpreting dry 

excavation field data during and following actual field activity. Dry excavation data will be reported in 

the dry excavation test report. Field log entries will document observations of the work-in-progress. 

Refer to Table 1-3 for a discussion of dry excavation technique, test purpose, test input and interpretation. 

Field log entries will include, but are not limited to: 

0 

Waste strength 

Angle of repose of the waste 
Amount (depth) of water in the trench 
Waste strata description (colors, texture, etc.) 
Approximate trench depth, as determined by the boom length 
Wall stability following contact with equipment 

Ability of coatings and surfactants to contain the waste in waste stockpiles. 
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SECTION 6 
SUPPORTING DOCUMENTATION 

This section includes documentation that supports all the treatment technologies identified in this work 

plan for the Dewatering Excavation Evaluation Program (DEEP), Including: 

Data Management 
Health and Safety 
Community Relations 
Management and Staffing 
Schedule 
Reports 

6.1 DATA MANAGEMENT 

This section describes the procedures for recording observations and raw data in the field or laboratory 

for the Dewatering Excavation Evaluation Program (DEEP). The data management procedures are 

designed to ensure that data generated throughout the project are recorded and maintained efficiently, 

accurately, and in a manner that can be reproduced. All data management procedures are in accordance 

with the Sitewide CERCLA Quality Assurance Project Plan (SCQ). 

Daily logs (preprinted, sequentially numbered forms) will be kept to provide a written record of activities 

and measurements conducted in the field on a given date, in compliance with the Appendix J of the SCQ. 
Logs that will be utilized during this project include: 

Field Activity Log 
0 Monitoring Well Development Form 

Well Completion Log 
Sample Collection Log 

0 
Lithologic Log 
Surface WaterlGroundwater Sample Collection Log 

Data generated from cone penekometer testing, wet excavation and dewatering testing will be of an 

observational nature and recorded only on Field Activity Logs. Field personnel will be trained in the 

correct procedure for visual classification and completion of accurate log forms. Soil borings and 
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geotechnical testing will include Field Activity Logs, along with appropriate laboratory documentation, 

as specified in the SCQ and the Project-Specific Plan (PSP). 

Originals of all field records will be maintained in the project central file with copies provided to the 

CRUl Project Manager. Copies will be stored separately from the originals for documentation of work 

activities in the event the originals are destroyed, lost, or stolen. Samples of the daily log forms that will 

be used for the DEEP are shown in Attachment F. 

6.2 HEALTH AND SAFETY 

The Health and Safety Plan for the.DEEP is contained in Attachment A. This health and safety plan 

addresses hazards associated with the DEEP. 

6.3 COMMUNITY RELATIONS 

Public involvement in the decision-making process is an integral part of remediation of the. Fernald 

site. A site-wide Community Relations Plan has been developed to describe the activities that the 

U:S. Department of Energy (DOE) will undertake to ensure a full program of public participation. In 

addition to the community relations activities required under the Comprehensive Environmental 

Response, Compensation and Liability Act, the Superfund Amendments Reauthorization Act, and the 

National Oil and Hazardous Substances Pollution Contingency Plan, the DOE will initiate additional 

activities to obtain feedback from stakeholders on cleanup alternatives and technologies being 

considered. These activities will include briefings to key stakeholders at public meetings and 

workshops, updates in the monthly Fernald newsletter, fact sheets, and other informational sessions. 

Copies of this work plan and other materials relevant to Operable Unit 1 are available for public 

inspection as part of the FEMP Administrative Record, located at the following address: 

Public Environmental Information Center 
10845 Hamilton-Cleves Highway 

Harrison, Ohio, 45030 
The phone number is (513) 738-0164. 

FER/OU 1 WPlDEEPCH6. ROIGSSIApril7. 1995,3:21pm 
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6.4 MANAGEMENT AND STAFFING 

This section identifies key management and technical personnel, and defines specific project roles and 

responsibilities for managing and implementing the Dewatering and Excavation Evaluation Program 

(DEEP) for Operable Unit 1. The line of authority is presented in the organization chart featured in 

Figure 6-1. 

Restoration Management Corporation (FERMCO) and support DOE, the lead agency responsible for 

remediating Operable Unit 1 and for the DEEP. The work will be performed by FERMCO 

employees and subcontractors, as needed. Descriptions of the key technical responsibilities identified 

in Figure 6-1 follow. 

S t a f f  identified in this organization chart are employees of the Fernald Environmental 

CERCLA/RCRA Unit (CRU) 1 Director: Responsible for all CRUl activities, including project 

performance, schedule, budget, and resources. Provides guidance and support to projects. Provides 

project status information to senior management, client, and regulatory officials. 

CRUl Health & Safety Manager: Responsible for the overall CRUl Health and Safety Program. 

Reviews and approves the DEEP Health and Safety Plan. Performs inspections to assure compliance 

with health and safety requirements. 

DEEP Project Manager: Responsible for overall project performance. Reviews project plans, 

evaluates project against budget and schedule, and coordinates activities with the client. 

DEEP Assistant Project Manager: Assists the project manager with project reviews, budgets and 

schedules. Provides technical oversight of field operations and directs excavation activities. 

Quality Assurance (QA) Officer: Responsible for establishing and preparing QA requirements for 

the project. Performs audits and surveillances. 

DEEP Health and Safety Officer: Responsible for preparing the project specific health and safety 

plan. Continually evaluates field activities to assure worker safety. Coordinates field support for 
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radiological control, fire safety, industrial hygiene, and construction safety. Conducts project safety e- 
meetings. 

Field Operations Lead/Lead Geologist: Coordinates field activities, obtains work permits and 

provides oversight of field personnel; responsible for oversight of geotechnical tests. 
, 

Regulatory Compliance Lead: Responsible for the preparation of the Regulatory Compliance Plan 

and integrating environmental requirements. 

Engineering Lead: Responsible for developing project requirements, preparing project-specific work 

plans, and performing data evaluation. 

Safety Analysis Lead: Responsible for coordinating the development of the integrated safety and 

environmental hazard assessment. 

Public Affairs Lead: Responsible for preparing the Community Relations Plan and information 

releases. 

Laboratory Support Lead: Responsible for coordinating sample shipping, laboratory scheduling and 

laboratory contract management. 

Cost and Scheduling Lead: Responsible for preparing project cost updates and evaluations. Updates 

and tracks project schedules. 

6.5 SCHEDULE 

As shown in Figure 6-2, the DEEP geotechnical, wet excavation/slurry, and dewatering field work 

will begin simultaneously. Boring and other support field work will begin approximately two months 

later, with dry excavation scheduled to begin as the wet excavation/slurry and dewatering field work 

end. The entire project is scheduled for completion one year after start-up. 

FER/OUlWP/DEEPCHL.ROIGSSIApril7. 1995,3:21pm, 6-4 



7 1  
FEM P-25-1 -WP-002 

APRIL 1995, REV.0 

6.6 REPORTS 

A report will be prepared to document each of the tests identified in this Treatability Work Plan. In 

accordance with CERCLA guidance' for conducting treatability studies, the report will be submitted 

to: 

USEPA Office of Research and Development 
Risk Reduction Engineering Laboratory Treatability Data Base 
Risk Reduction Engineering Laboratory 
26 West Martin Luther King Drive 
Cincinnati, Ohio 45268 

6-5 
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1 .O INTRODUCTION 

The provisions of this Project Specific Health and Safety Plan (PSHSP) are to be used during all work 
conducted under CERCLARCRA Unit 1 (CRU1) Dewatering, Excavation Evaluation Program 
(DEEP). Compliance with this p l h  is required of all personnel who enter the work area associated 
with this project. 

All personnel entering the work area (Waste Pits 1, 2, 3) will be required to be oriented on the 

requirements of this PSHSP and the Project Specific Health and Safety Requirements Matrix 

(PSHSRM) (Attachment A). All personnel must sign an Acknowledgement Form (Attachment H) 
stating they have been oriented on the requirements of this plan, understand, and will abide by the 

provisions of this plan. The form will be controlled by the Health and Safety officer during the work 
and then forwarded to Document Control as part of the project files. 

1.1 WORK AREA CHARACTERIZATION 
Waste Pits 1,2, and 3 were all lined with clay removed from the Bum Pit and are contained with 

berms and a soil cap. A map of the DEEP work area is shown in Attachment F. 

0 1.1.1 WastePit 1 

The majority of materials placed in Waste Pit 1 were dry solids, including general sump sludge, 

depleted slag, trailer cake, depleted residues, graphitdceramics, thorium waste, and uranyl 
ammonium phosphate (UAP) filtrate. Drums, some containing material, are known to be in the pit. 

1.1.2 Waste Pit 2 

The materials placed in Waste Pit 2 consisted of general sump sludge, depleted slag, trailer cake, 

UAP filtrate, depleted residues, mixed oxide raffinates and graphitdceramics. 

1.1.3 Waste Pit 3 

'Ibe materials placed in Waste Pit 3 consisted of general sump sludge, m e ,  trailer cake, slag 

leach, water treatment sludge, and thorim wastes. 
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1.1.4 Sampling Data 
Air monitoring was conducted during geotechnical soil borings. The monitoring was conducted for 

volatile organic compounds (VOCs), radon and radionuclides. VOCs detected during the sampling 
were benzene, toluene and methyl methacrylate. These compounds were found in very low levels. 

e- 
Radon monitoring results never exceeded 20 pCI/L during geotechnical sampling activities. The 

radon results from the geotechnical sampling activities were compared with radon levels collected 

throughout the FEW site. The comparison showed no additional radon exposer to employees 

working on the Waste Pits. 

1.2 WORK DESCRIPTION 
The major tasks to be completed during the performance of DEEP are as follows: 

0 

0 

0 

0 

0 

0 

Site Mobilization - This will involve site preparation, moving on the site, and any work 

required to start the project. 

s 1 U Q  test ing - Perform at existing wells in Waste Pits 1,2, and 3 for a total of 9 

locations. 

Soil Borinq - Eleven borings will be drilled in Waste Pits 1,2, and 3. They will range 

from 15 to 35 feet deep. These borings will be for retrieving soil samples using a spla 

barrel sampler. 

Wet Excavations - This involves excavating seven wet trenches and conducting a waste 

reslurrying and pumping test. 

Waste matm 'al removal - Approximately 45 cubic yards (15 cubic yards per pit for Waste 

Pits 1.2, and 3) will be excavated and put in metal boxes and stored. 

Waste reslurrvinP and Dumbing teg - Consists of lowering a slurry pump into an 

excavation, reslurrying the waste, and pumping it into a holding tank. 
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0 Dewaterinp tests - Dewatering wells will be a conventional well point or a drilled and 

cased well. Two pumping methods will be tested on these wells. 

0 Drv excavations - A dry trench will be excavated in Waste Pit 1 and a ramp will be 

excavated into Waste Pit 3. These will be excavated after the waste has been dewatered. 

The trench in Waste Pit 1 will be completed before the ramp in Waste Pit 3 is started. 

Reclamation - Following completion of each trenching and ramping activities, the waste 

will be back-filled into the trench. The plastic sheeting used to contain the spoil pile will 

be disposed of in the trench. The cap material will be replaced on the waste and 

compacted. The disturbed areas will be regraded and reseeded. 

0 E Q U  iDment deco ntamination - When salvageable equipment is no longer needed for the 

DEEP project, any gross decontamination will be removed from the equipment while it is 
in the field. After the equipment is fully decontaminated, it will be released for off-site 

use. 

Derived Waste - Material or equipment no longer needed or salvageable will be disposed 

of properly following site procedures for the waste generated. 
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2.0 ORGANIZATION STRUCTURE AND KEY PERSONNEL RESPONSIBILITIES 

2.1 MANAGER, CONSTRUCTION SAFETY & HEALTH 1 Daryl Mills. 

Responsible for the oversight of activities in construction safety and health. Laurie Hagen is the 
alternate for Daryl Mills for this project. 

2.2 DEEP HEALTH AND SAFETY OFFICER - Mike Davis. Responsible for maintaining DEEP 
health and safety programs. Acts as the single point of contact for all environmental, safety, 

industrial hygiene, fire and radiological issues/concew. Laurie Hagen is the alternate for Mike 
Davis for this project. 

2.3 CRU1 PROJECT DIRECTOR - Robert T. Fellman. Responsible for providing direction toward 
the development of the PSHSP and for providing signature approval to the final document. William 
Benson is the alternate for Robert Fellman for this project. 

2.4 DEEP PROJECT MANAGER - William M. Benson. Responsible for overall project 
performance. Reviews project plans, evaluates project against budget and schedule, and coordinates 
activities with the client. Greg Stephens is the alternate for William Benson for this project. 

2.5 DEEP ASSISTANT PROJECT MANAGER - Gregory W. Stephens. Responsible for assisting 

the project manager with project reviews, budgets, and schedules. Provides technical oversight of 
field operations and will direct excavation activities. William Benson is the alternate for Greg 
Stephens for this project. 

2.6 FIELD OPERATIONS LEAD - James T. Hey. Coordinates field activities, obtains work 

permits, and provides oversight of field personnel. Greg Stephens is the alternate for James Hey. 

2.7 SUBCONTRACTORS 

Subcontractors performing work covered by this PSHSP shall provide the names of individuals who 

will be assigned the following duties during project work covered by this PSHSP. These names shall 

be provided to the DEEP project management prior to the start of work. 
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Subcontractor Project Manager 
Subcontractor Health and Safety Officer 
Subcontractor SiteSupervisor In Charge 

A Subcontractor Health and Safety officer (HSO) shall be named and approved by the FERMCO 
Health and Safety officer (HSO) before the start of the project. This person shall be responsible for 
ensuriDg the subcontractor's compliance with all health and safety requirements, including those listed 
in this PSHSP. The Subcontractor HSO shall report all safety concerns and incidents to the 
FERMCO HSO. 
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3.0 SITECONTROL 

3.1 WORKAREAREQUIREMENTS 

The following work areas will be established or encountered during the activities associated with 
DEEP. 

3.1.1 Radiological Areas 

All drilling and excavations will be performed inside a radiologically Contamination Area. Entrances 

to and perimeters of radiological areas will be defined by yellow snow fencing. All radiological areas 

will be identified by sign having the standard radiological symbol, the trifoil, on a yellow 
background. 

The following lists the types of radiological areas to be encountered during performance of activities 
covered by this PSHSP: 

The following areas will be encountered in the performance of the work in or around the Waste Pits: 
0 

0 

0 

0 

0 

Controlled Area 
Radioactive Material Area 
Fixed Contamination Area 
Soil Contamination Area 
Contamination Area 

The following areas may be created during excavation or sampling activities in the Waste Pits: 

Airborne Radioactivity Area 
High Contamination Area 

Radiological areas are established based on the contamination levels in Attachment B. 

3.1.2 Exclusion Zones 

An exclusion zone is any area, mom or enclosure where the activities being conducted present an 
additional safety hazard and requires additional PPE or training. Exclusion zones will be established 
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around drill rigs during drilling activities and around all excavations. When an Exclusion Zone 
contains radiological contamination, the zone will be controlled as a "radiological controlled area". 
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4.0 TRAINING 

There are three categories of training on site. The type of work to be conducted and the location of 
the work will determine the category of training the employee requires. Most training requires an 
annual refresher course. 

Training requirements specific to each task to be performed are outlined in the PSHSRM (see 
Attachment A). 

4.1 HAZARD COMMUNICATION 

4.1.1 Material Safety Data Sheets 

Material Safety Data Sheets (MSDSs) for all products or chemicals to be used on the job by the 
subcontractor shall be provided to the FERMCO HSO for review prior to the product or chemical 
arriving on site. The FERMCO HSO will forward the MSDS to FERMCO IH. It is recommended 
that MSDSs be submitted at least one week prior to planned use. 

A complete set of MSDSs for all chemicals used on this project shall be maintained and prominently 
posted by the subcontractor in a central location on FEMP property. 

MSDSs for site materials determined to present a hazard for work covered by this PSHSP are 
included in Attachment E for use by the subcontractor to comply with the Subcontractor's Written 
Hazard Communication Program. Additional MSDSs are available through the FERMCO HSO. 

4.1.2 Job BriefingdSafety Meetings 
A pre-workkick off safety meeting will be conducted by the FERMCO HSO with the DEEP Project 

Manager, FERMCO Construction Contracts Manager, Subcontractor Site Supervisor, and 
Subcontractor Health and Safety Officer. This meeting will satisfy the requirements for the PSHSP 

s a f q  briefing. 

All personnel invoived in this project shall be given a PSHSP safety briefing prior to receiving 

authorization to begin work. This PSHSP safety briefing shall include review of this PSHSP and 
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PSHSRM. The Subcontractor Health and Safety Officer shall brief his personnel. The FERMCO 
HSO will conduct the briefing for FERMCO personnel. 

As a W m u m ,  safety meetings shall be held weekly. The safety meetings will be conducted by the 

Field Operations Lead, Subcontractor Health and Safety officer, or designee. Written documentation 

detailing the briefings and attendance sheets will be maintained as part of the project. File copies 

shall be forwarded to the FERMCO HSO for review. 

Whenever a revision or change is made to the PSHSP, or a change is made to existing work 
activities, the change shall be reviewed with project workers at a job briefing and documentation of 
the briefing and attendance shall be maintained as part of the project file. 

4.2 RECORDS 
Documentation of training classes, craWoperator certifications, and equipment operator experience 
records from sources other than the FEMP shall be submitted to the FERMCO HSO for review and 

approval. 

4.3 VISITORS 

Anyone accessing the work area with the sole purpose of observation or viewing the activities in 
progress (hands-off inspection) is considered a "visitor." Visitors cannot operate equipment or 
overseekupexvise any work activity. 

Visitors shall be orientated to the hazards of the site and the control measures through the same means 
as all other project personnel. Visitors will comply with the training requirements specified for the 

activities in progress. 

Visitors who need to enter a radiologically posted area must have authorization from the Manager of 
Radiological Control. 

Visitors who need to enter the Waste Pit 1,2, and 3 work area during DEEP activities must have 

authorization from the FERMCO HSO. 
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5.0 MEDICAL MONITORING AND SURVEILLANCE 

5.1 REQUIREhEmS 
All personnel will be required to participate in the FEW medical monitoring program, except for 
visitors and vendor services representatives on site for short durations. If examinations are to be 

conducted by medical personnel other than FEW personnel, the subcontractor must receive prior 

authorization relative to protocols and a list of providers from the FEMP Medical Department. 

Medical monitoring requirements specific to each task to be performed are included in Attachment A. 

5.1.1 Bioassay Requirements 
Personnel who must enter the work area for DEEP are required to participate in the FEMP bioassay 

Program. 

The following outlines the bioassay requirements for this project action. 

0 

0 

0 

0 

0 

0 

0 

Baseline urine samples will be required for all subcontractors and other support personnel 
who are not active participants in the FEMP bioassay program. 
Baseline fecal sampling is required for all project personnel who must access the posted 
ContaminatiodAirbome Radioactivity Area at Waste Pits 1, 2 and 3. 
Follow-up fecal samples from all field personnel will be required for radiological 
incidents involving personnel contaminations, or when radiological conditions indicate a 
potential for inhalation or ingestion of thorium-bearing residues. 
All personnel will be required to participate in the periodic urine sampling program, 
submit incident urine samples, and report to the In-vivo facility for whole-body counting 
when directed by the Medical Department and/or Radiological Control personnel. 
All participants will submit a final "completion of campaign" urine sample after the 
project is finished. 
Incident initial (end of shift) and post (start of next shift) urine samples will be required 
upon the occurrence of any airborne or personnel contamination event. 
If any confumed positive results occur, a 24-hour follow-up sample will be initiated by 
Dosimetry for the affected individual. 

5.2 RECORDS 

The FERMCO Medical Services Department shall maintain a copy of all medical records. 
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6.0 HAZARDASSESSMENT 

This section addresses the potential health, safety, and environmental hazards associated with the 

conduct of the activities covered by this PSHSP. 
a 

Potential hazards to workers may originate form the chemical, physical, radiological, and safety 

hazards present in the project area. 

6.1 RADIOLOGICAL ISSUES 

Radiological analyses of the Wastes Pits indicate that the following radioisotopes are of primary 

concern: 

0 Uranium and its daughters 

Thorium 230 (limiting isotope) 

Radon 

Uranium is a radioactive material, and in its soluble forms, is highly toxic to the kidneys. ‘Soluble 

uranium compounds such as uranyl nitrate, uranyl fluoride and uranyl acetate are absorbed through 

the skin. Non-soluble forms of uranium, such as uranium octaoxide (black oxide), uranium dioxide 

(brown oxide), uranium tetrafluoride (green salt), and uranium trioxide (orange oxide) are not 

absorbed through the skin, but constitute a radioactive inhalation hazard to the lungs. Most of the 

uranium compounds found in the Waste Pits 1,2, and 3 are of the non-soluble type. 

Thorium is also a radioactive material which was deposited in the Waste Pits as mixed oxide (cold) 

&hates. These raffinates are residues of the refinery processes and’ contain high levels of Thorium- 

230. ThoriUm-230 is the main isotope of concern because of the fact that it is much more hazardous 

than uranium (internally). 

Radon is a colorless, odorless, and very dense gas. It is formed during the uranium and thorium 

decay chain. Radon is inhalation hazard because it decays by alpha emissions. Radon deposited in 
human lungs and has been linked to increased incidence of lung cancers. 

a DEEP-HsPbplr 11.1995 LLev2 6-1 
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6.2 INDUSTRIAL HYGIENE ISSUES 
There are two types of chemical hazards associated with the Waste Pits: metals (particulates) and 

volatile organic compounds '(VOCs). These chemical hazards are discussed below. e- 
6.2.1 Metals / nuisance particulates 

Inhalation and ingestion are the primary routes entry for metals and nuisance particulates. The 

material in the Waste Pits is know to be saturated with water (sludge). As long as the Waste Pit 

material is not allowed to dry, inhalation is not a concern. Ingestion of pit material is the primary 

concern. A description of the known metals and theu effects on humans are discussed below. 

6.2.1.1 Nuisance Particulates 
Nuisance particulates are inert dusts considered to be relatively harmless unless exposure is severe; 

therefore, nuisance particulates are not regulated by their chemical composition. Excessive exposure 
to even low toxicity dusts may cause skin, eye and upper respiratory tract irritation. 

6.2.1.2 Arsenic, Inorganic 

Arsenic is a shell gray metal in its pure form. It is a human carcinogen and an acutely toxic poison if 
ingested. Soluble trivalent forms, such as arsenic trioxide, may cause skin and mucous membrane 

irritation. Acute inhalation ef€ects are rare and chiefly inflammation. Chronic inhalation effects may 

include perforation sf the nasal septum, weight loss, nausea, diarrhea, hair loss, skin 
discoloratiodlesions, and loss of sensation from peripheral newes. 

6.2.1.3 Barium, Soluble 

Barium is a silver-white malleable metal in its pure form. Alkaline barium compounds may cause 

local irritation to the eyes, nose, throat and skin. Barium presents a hazard when ingested or inhaled. 

Acute exposure symptoms may include vomiting, diarrhea, irregular pulse and muscular paralysis. 
Chronic exposure to barium sulfate may lead to a benign pneumoconiosis. 

6.2.1.4 Beryllium 

Beryllium in its pure form is a gray metal. Beryllium is a suspected human carcinogen. Acute 

inhalation exposure may cause a nonproductive cough, shortness of breath and some weight loss. 
Chronic inhalation exposure may lead to respiratory symptoms, weakness, fatigue and weight loss. 
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6.2.1.5 Cobalt 
Cobalt is a silver-gray, hard, brittle, magnetic metal. Cobalt is mildly irritating to the eyes and skin. 

Inhalation of cobalt may. cause an asthma-like disease with cough and dyspnea. Vomiting, diarrhea 

and a sensation of hotness may occur after ingestion or inhalation of excessive amounts of cobalt. 
a 

6.2.1.6 Lead, Inorganic 

Lead is a bluish-gray metal when pure and may be brightly colored yellow or orange when present in 
its various oxides. Lead is a toxin to the blood-forming organs. Early symptoms of exposure may 

include loss of appetite, insomnia, irritability and muscle/joint pains, followed by anemia. Lead is 
also listed a possible human carcinogen of the lungs and kidneys. Routes of entry are inhalation and 

ingestion. 

6.2.2 Organic Vapors 
Low levels of various classes of organic compounds were identified during analysis of pit material. 

Identified cornpounds include: chlorinated solvents, aromatics, ethers, ester and alcohols. Sampling 

conducted during geotechnical boring in the Waste Pits identified the following volatile organic 

compounds in low levels. 

6.2.1.1 Volatile Organic Compounds a 
Volatile organic compounds are organic chemicals that readily change from a liquid form to a vapor. 

Organic compounds are a health concern, because they are absorbed by the body and may cause 
tissue damage. The hazard associated with organic compounds varies based on the type of 
compound, the level of exposure, the length of exposure and the health of the exposed worker. 

6.2.2.2 Benzene 

Benzene is a clear, colorless liquid with a solvent odor. It is a w e e d  human carcinogen causing 

leukemia, Hodgkin's disease and lymphomas. It causes sever eye and moderate skin irritation. 

Exposure to benzene is mostly through inhalation. Acute exposure causes confusion, d i z z i e s  

pressure over the forehead and tightening of leg muscles. 
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6.2.2.3 Methyl Methacrylate 
Methyl methacrylate is a colorless liquid. It is moderately toxic by inhalation and causes sleep 

effects, excitement, decrease in blood pressure. It is a very dangerous fire hazard when exposed to 

heat or flame. It has an LEL of 2.1%. 
e- 

6.2.2.4 Toluene 

Toluene is a colorless liquid with a benzene like odor. It is a poison by inhalation and causes 
hallucinations, motor activity changes. It is a very dangerous fue hazard when exposed to heat or 

flame. It has an LEL of 1.27%. 

6.2.3 Biological Hazards 

Employees must take precautions when near or handling any biological hazard (plant or animal life 
hazard). Additionally, the following safety precautions should be observed: 

- 
- 

Avoid contact with poison ivy and poison oak 

Be on the lookout for bees' nests and snakes when working in or near wooded areas or 
tall grass. 

- During the summer, persons working in high weeds or brush must watch for ticks on 

their skin and clothing. Wear long sleeve shirts and pants taped at the ankles. 

Check body and clothing for possible ticks and remove them before they have a chance to 

bite. (Persons with a tick fastened to the skin must remove the tick to a glass jar and take 
it and themselves to the Medical Department for observation. 

. 

- 

6.2,s Temperature Extremes 

6.2.4.1 Heat Stress 

Heat stress may affect personnel performing activities with or without protective clothing when 

working in high ambient temperatures. Plenty of water, use of cooling devices, rest breaks and 
careful attention by the supervisor shall be used as control measures. Personnel shall become aware 

of symptoms of heat stress and be able to recognize these symptoms in oneself and in other workers. 
Symptoms of heat stress include: muscle cramps, fatigue, weakness, loss of coordination, nausea and 

in the later stages, hot dry skin (absence of sweating), delirium and seizures. 
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The FERMCO HSO, Subcontractor Health and Safety Officer or their designee shall review heat 
stress recognition and prevention at a regularly scheduled safety meeting. 

* 

When ambient temperatures exceed 80"F, FERMCO IH shall be contacted to review and/or add 
control measures to minimize heat stress (i.e., cool vests). 

6.2.4.2 Cold Stress 

Tasks may be conducted when temperatures could present a potential cold stress hazard. Personnel 
shall become aware of symptoms of cold stress and be able to recognize these symptoms in oneself 
and in other workers. The FERMCO HSO, Subcontractor Health and Safety officer, or their 
designee, shall review the recognition and prevention of cold stress at a regularly scheduled safety 
meeting. A cold weather safety briefing will be required of all workers on this project. 

During cold weather, special care should be taken to dress appropriately for anticipated weather 
conditions. Specific attention will be given to the hands and feet to prevent frostbite. Medicated skin 
lotions are provided in all restrooms at the FEMP and should be applied to face and hands to reduce 
changes of windburn and frostbite. Chap-stick or protective creams should be applied to lips to avoid 

chapping. When equivalent chill temperature drops below 00 F, FERMCO IH shall be contacted to 

review and/or add control measures to minimize cold stress. 

6.3 SAFEWISSUES 

Safety is a top priority at the FEMP; accordingly, all employees are advised of their rights and 

responsibilities under the U.S. Department of Energy (DOE) Order 5483.1A and the Occupational 
Safely and Health Act. These rights and'responsibilities are included as Attachment G. 

6.3.1 Physical Hazards 

6.3.1.1 Noise 
Petsonnel in areas where noise levels exceed 85 dBA.are required to utilize hearing protection 

provided by their supervisor. 
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Noise levels exceeding 85 dBA may be created during operation of heavy equipment and portable 

e- power tools. If workers have to raise their voice to be heard, noise levels may have exceeded 85 

dBA level. 

6.3.1.2 Lifting 

All personnel should know their lifting limits and the proper way(s) to lift. The object to be lifted 

should be limited by factors such as the route and distance to be traveled, the amount of time required 

and the center of gravity necessary to handle the load safely. 

A worker shall not lift more than 50 pounds without assistance from another person or mechanical 

help. 

6.3.1.3 Equipment Operation Safety 

The use of heavy equipment (drilling rig, backhoe, front end loader) on the Waste Pits may cause a 
possible sinking hazard due to the soft subsurface conditions. A pre-placement inspection along the 
anticipated route of travel shall be performed prior to movement to locate soft areas. Vehicles are to 
be watched during moves for excessive sinking into the pit surface is noted, operators will be 
instructed to back off and re-evaluate the situation. It may be necessary to use a material such as 
W h a t , ’  timbers, or other similar material. 

Follow these basic safety practices when working around heavy equipment. 

M i  personnel working around operating heavy equipment. 
All mobile equipment shall be supplied with an electronic back-up alarm. 

All operators will be qualified to operate their machiies. 

Equipment will be inspected at the beginning of each shift, prior to use, and the 

inspection results will be recorded on a daily check sheet to ensure that all safety 
equipment and devices are fully operational. 

6.3.1.4 Drilling and Boring Operations 

All drilling equipment shall be inspected by the Safety and Fire Technicians prior to being allowed on 
site. Damaged, defective, or out of compliance equipment must be repaired or replaced. No 
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personnel shall climb more than six feet above ground level on the drill mast unless they are protected 
by a body harness and lanyard, and are tied off on a structural member of the rig above their head. 

A minimum of two people shall be present at the drili rig during all operations. Before starting daily 

drilling operations the drilling crew shall perform an equipment safety inspection which shall include 

testing of the drilling kill switch for proper operation. A minimum of five feet shall be maintained on 

all sides of the drilling equipment for emergency access. 

6.3.1.5 Excavation Activities 

Due to the inherent instability of land fills and given the wide variety of buried waste, special 

consideration must be given to operations requiring excavations in the Waste Pits. The possibility of 

encountering soft, unstable contents is high; therefore, certain precautions must be taken. No 

personnel shall be allowed closer than 10 feet to the trench/excavation edge unless they are adequately 

tied off or positioned on a boom-type manlift. Under no circumstances, will personnel be allowed to 
enter a trench or excavation. 

Vibration of support equipment (portable lighting, generators) could contribute to the collapse of pit 

walls. Location of this equipment is to be kept at least 10 feet away from the trench walls. 

Although calculations show that the 10 foot limit is well out of the possible ranges of soil movement 

should the soil collapse into the trench, the project manager, supervisors, operators, as well as all 

observers shall, when approaching a trench, be alert and on guard for possible pending failure of the 

trench walls. Imminent failure may be preceded by increasing number, propagation and widening of 
tension cracks at the surface; these cracks running more or less parallel to the trench. Imminent 

failure may also be indicated by accelerating rate of falling or dribbling debris from the inside trench 

walls, indicating movement of the adjoining soil mass into the trench. 

6.3.1.6 Electrical Power 

All electrical generators shall be grounded as per the manufacturers’ recommendations. 
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Ground fault circuit interrupters (GFCIs) are required on all 120V, 15 and 20 Amp services. The 

e- GFCI shall be placed at the source of the electrical power to protect both the cord and the equipment 

connected. 

All temporary wiring and lighting shall conform to site policy. 

All flexible cords (extension cords) shall be approved (UL listed) cord sets and be of a type rated for 

hard usage and damp locations. Only purchased cord assemblies will be permitted. No field repair 

of cords is permitted. All cords shall be protected from damage by vehicles and equipment. 

No work shall be permitted within ten (10) feet of any live exposed electrical device, unless a written 
work plan is approved by the FERMCO HSO or the personnel involved are electrically qualified for 
such work. 

6.3.1.7 Sanitation 

An adequate supply of potable water shall be provided on the site. The containers used to dispense 

drinking water shall be capable of being tightly closed and equipped with a tap. Any container used 

to distribute drinking water shall be clearly marked as to the nature of its contents and not for any 

other purpose. All drinking water locations within a radiological controlled area shall be reviewed by 
FERMCO Radiological Control and IH personnel prior to use. 

Personnel shall be provided adequate access to toilet facilities. Adequate washing facilities shall be 
provided to employees engaged in operations where hazardous substances are encountered. There 

shall be made available an adequate emergency eyewash station near the work area. 

6.3.1.8 Power Tools 
0 Roper eye and face protection shall be provided aad worn while using all hand and power 

tools. 
0 

0 

The proper strength tool will be used as specified for each job. 
Tools and machines will be disconnected from their power source before making adjustments 

.or attachment changes. 



0 Guards or safety devices will not be removed. Ensure that blade guards are in place and 

working properly. 
AI1 fuel-powered tools will be shut off before refueling. 

0 

0 

0 

Air-powered tools must have safety clips or retainers on all hose connections. 
Manufacturer’s safe operating pressures will not be exceeded for any fittings. 
All portable electrically-connected power equipment shall be protected by ground fault circuit 

interrupters (GFCI). 
All tools shall be inspected by supervision before using. Defective tools will not be used. 0 

6.3.1.9 Illumination 
Activity work areas shall be lighted to not less than five (5) foot candles per ff. 

6.3.1.10 Hand Tools 
0 

0 

0 

Roper eye and face protection shall be provided and worn while using all hand tools. 

All tools shall be inspected by supervision before using. Defective tools will not be used. 
Only tools designed for the application in mind will be used. The proper strength tool will be 

used as specified for each job. The use of handle extensions or cheater bars is prohibited. 

6.3.1.11 Lock and Tag (Energy Control) 0 
Energized systems must be locked and tagged out prior to working on the system. Systems requiring 
lock and tag are electrical, steam, air, fire protection, process and non-process systems. Personnel 

working in the energy path shall be trained per FERMCO SSOP-0719 and install their own lock and 

tag at each lockouthgout location. An energy isolation plan (EIP) may be required for work on 

energized systems. ELPs shall be submitted to CRUl safety for review and approval. 

’ 

6.3.1.12 Slips, Trips and Falls Cold Weather 

Rev2 slips, trips, and falls in cold weather by wearing snowboots or cleats. Clean and deice work 

areas of snow and ice when feasible. 
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6.3.2 Fire Protection 
Drill holes and excavations will be monitored by FERMCO for volatile compounds. Should an 

explosive atmosphere be detected all work will stop and FERMCO ERT contacted. 

Storage, use or transfer of flammable and/or combustible liquids shall be in accordance with NFPA 
30, Flammable and Combustible Code, or approved by FERMCO Fire Protection. Flammable or 

combustible liquids with a flash point of 140" F. or less (Le., gasoline, diesel fuel, solvents, etc.) 

shall be handled in Factory Mutual Approved safety cans with operable flame arrester and self-closing 

lid(s). All safety cans shall be properly marked with the name of the liquid contents. A label 
identifying the hazard of the material shall be affured to the container. 

e- 

Not more than 25 gallons of flammable/combustible liquid shall be stored in a room outside of an 
approved storage cabinet. 

Flammable liquids shall be kept in closed containers when not actually in use. 

6.3.3 DRUM AND CYLINDER HANDLING 

Tbe potential exist that intact containers (drums, cylinders) will be found during excavation of the 
Waste Pits. Should this occur, the Field Operations Lead and the FERMCO HSO shall be contacted. 
Unless orientation of the container does not allow safe removal, the container will be removed from ' 

the excavation and over-packed. 

6.4 NUCLEAR SAFETY 

No Criticality safety concerns exist with disturbance of the pit material because of the low uranium 

concentration in the Waste Pits. 

' For pumping activities, it is not credible that water removed from these pits during the dewatering 

activities could contain enough U235 to cause an inadvertent nuclear Criticality during precipitation of 

the heavy metals prior to processing the water. 

The gravitational settling done as part of the waste reslurry and pumping test may lead to an increase 

in wncentration of uranium in the settled sludge. Sludge samples will be collected from the tank and 
analyzed for uranium to determine if a hazard exist. 
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7.0 HAZARDCONTROL 

0 7.1 ADMINISTRATIVE/ENGINEERING CONTROLS 
When feasible, engineering controls will be used to control physical, chemical, and radiological 
hazards. Engineering controls anticipated to be used during the work covered by this PSHSP include: 

0 Containment of radiologically contaminated equipment 

0 Control of trench exposures by use of manlift and distance limitations. 
Control of environmental insults by the use of wetting agents, tamps, drainage control and 
area monitoring. 

The following administrative controls shall be used to control physical, chemical and radiological 

hazards during project activities: 

0 PSHSP for CRUl DEEP 

0 FERMCO Work Permits. 

0 Subcontractor's Hazard Communication Program. 

0 FERh4CO Auditable Safety Record 

FERMCO Integrated Preliminary Hazard Assessment 

7.2 PERSONAL PROTECTIVE EQUIPMENTRESPIRATORY PROTECTION 

The level of personal protective equipment (PPE) and respiratory protection to be worn by field 
personnel involved with task activities is defrned on an activity basis in Attachment A. When the 
PPE required by the matrix states that a n t i 0  are required for work in contamination areas, anti-Cs 
include: disposable protective clothing with booties, shoe covers and hood for dry work, disposable 
water resistant protective clothing with shoe covers and hood (i.e., Durafab Comfort Guard 200, 
Frham Cool Suit or other approved materials) for wet work conditions, latex rubber shoe covers worn 
over disposable shoe covers and latex or vinyl surgical gloves. Wrists and ankles shall be taped. The 
Field Operations Lead or when applicable the subcontractor Health and Safety officer will be 
responsible for ensuring that all personnel are wearing the required PPE as specified by this PSHSP. 

Modification to the protective equipment ensembles may be necessary for specific operations or when 
unexpected conditions arise. In these cases, changes will be made based on review of specific 
hazards, weather, work conditions, operating requirements and air monitoring at the work area. 

The upgrading of respiratory protection and PPE may be done by the FERMCO HSO. The down- 
grading of respiratory protection and PPE can be done by the FERMCO HSO only after consulting 
with the Subject Matter Expert (IH or Radiological Engineering) for the hazard being controlled. 
With the written approval of the FERMCO HSO, substitution of some PPE items may be appropriate. 
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8.0 DECONTAMINATION 

8.1 SITE DECONTAMINATION REQUIREMENTS 
Tools, materials, or equipment that becomes contaminated, either radiologically or chemically, will be 
decontaminated by the subcontractor. FERh4CO will provide instructions for decontamination which 
may consist of steam cleaning, dry brushing or washing with appropriate liquids. 

Area decontamination of chemical and radioactive materials should be done with a combination of 
scraping to remove the gross contamination at the control point to Waste Pits 1, 2 and 3, and the 
pressure spraying of the heavy equipment at the Waste Pit 6 concrete decontamination pad. After all 
visible contamination is removed, the equipment will be transferred to the FEW Decontamination 
Facility for final cleaning and swipe survey for free release. Gross contamination will be removed 
from small items such as tools, pumps, etc., and they will be wrapped in plastic for transfer to the 
Decontamination Facility for final cleaning and survey for release. 

8.1.1 Personal Decontamination Requirements 
Upon leaving the work area, workers will be instructed by the Radiological Control Technicians 
(RCTs) and/or Industrial Hygiene (IH) technicians on how to frisk, in which containers to place 
disposable and launderable PPE, and what to do if personal radioactive contamination is detected. 

Personal contamination on the skin, or on the inner personal company-issued clothing, shall require 
contact with Radiological Control Technician immediately. Detection of a count rate above 
backmound with an appropriate field portable monitoring instrument "frisker" should alert personnel 
of possible contamination. 

Contaminated personnel may have to initiate a bioassay analysis for assessing internal radiation dose 
from possible inhalation, ingestion, or absorption of radioactive materials. The need to initiate a 
bioassay analysis and the scope of the analysis, will be determined by the FERh4CO HSO with input 
from Radiological Engineering. 

8.1.2 Equipment Decontamination Requirements 
Equipment for the decontamination of radiological hazards shall be kept available in the area 
surrounding the controlled areas (Contamination Reduction Zone). 
by a RCT prior to its removal from a radiologically controlled area. 

Equipment must be monitored 

Thorium-230 is a pure alpha particle emitter; therefore, each piece of equipment must be smeared and 
counted on a special instrument before it can be "free released." 

8.2 CHEMICAL DECONTAMINATION REQUIREMENTS 
In case of body contact with a hazardous material, nonpermeable PPE should be doffed with extreme 
caution to prevent cross contamination of the skin. Contaminated inner clothing shall be removed and 
the affected body area shall be washed thoroughly (15 minutes minimum) in a safety shower or eye 
bubbler provided by the subcontractor. Involved personnel shall report immediately to Medical 
Services or summon aid (phone 738-651 1 or radio Control) as needed. Notification shall be made to 
the appropriate supervisor as soon as possible. 

Questions concerning chemical contamination and potential exposure should be directed to FERMCO 
Industrial Hygiene at 738-6207. 
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Assistant Emergency Duty Officer 
( r n 0 )  
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9.1 REPORTING 

9.1.1 EMERGENCY NUMBERS- ON-SITE EMERGENCIES 

F'EMP TELEPHONE F'EMP TELEPHONE 

738-6511 

Security 

Emergency Response 

Control 
Ch7 

Control 

9.1.2 SITE NOTIFICATION PROCEDURES 
All emergencies shall be reported to the Communications Center to ensure rapid response. A means 
to report an emergency shall be available at all work locations whenever personnel are working. This 
may be accomplished by one of the following methods: 

Phone - 738-651 1 
Radioto"Contt0l" 

Any injury, no matter how minor, shall be reported to Medical Department for evaluation and 
treatment. The injured employee shall be accompanied to the Medical Department by the supervisor 
in charge or designee. The CRUl Project Director and the FERMCO HSO shall be notified as won 
as possible after the injury has occurred. 

. Employees working on-site will be notified of emergency conditions by the plantwide alarm system 
and by radio announcements. This announcement follows the sounding of the site alarm horn signal, 
3-3. 

9.1.3 What to Report 
The following are examples of emergencies that would justify calling and reporting an emergency: 

Serious Injury 
Injury Complicated by Contamination 
Chemicalhdiation Release 
Chemical Splash (Eye and Skin) 
Any Fire 
Major Property Damage 
Unusual Occurrence(s) 
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When an emergency or abnormal condition is observed, personnel shall contact the Communications 
Center at extension 6511 or via radio (CONTROL) for on-site emergencies. You are to stay on the 
phone line until the dispatcher hangs up. 

The following information must be given to the Communication Center operator: 

0 Name 
0 Badgenumber 
0 Location where emergency has occurred 

Nature of the emergency 
Unusual conditions (smoke, vapors, odors) 

0 Current status of the emergency 

. .  

9.2 EVACUATION ROU"ES/ACCOUNTABLm 

9.2.1 Rally Point Accountability 
Should a situation require an emergency evacuation of the work area, all equipment should be turned 

off (if possible) and left in place. On-site personnel should immediately proceed to the nearest 
established Rally Point (Rally Point #6 for waste pit area) as identified on the map found in 
Attachment C. 

9.2.2 In-Place Accountability 
When Xn-Place Accountability is required, an employee shall contact their supervisor and report their 
current position. The supervisor in charge or Subcontractor Health and S a f q  Officer shall report the 

names of any unaccounted petsonnel to Construction Management within 10 minutes. 

9.3 EMERGENCY EQUIPMENT 

9.3.1 FEMP Site Equipment 

The Medical Department is staffed and equipped to handle most types of medical emergencies that 

would occur during a task. The medical facility is staf€ed with Emergency Medical Technicians 

(Ems) and is equipped with an ambulance to transport the injured p v n  to the nearest off-site 

hospital should extended or specialized treatment be necessary. 

The Medical Department is located at the east end of the first floor of the ES&H Building (Building 

53). The location of the Medical Department and the most direct path to the bcility from the work 

area Can be seen in Attachment D. 

0002.40 
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9.4 EMERGENCY RESPONSE 
The Emergency Response Team (ERT) will handle all on-site emergencies. Any request for 
emergency help should be requested by telephone (738-)6511 or on any radio frequency by calling a "CONTROL." 

9.4.1 Medical Emergencies 
The Medical Department and emergency site ambulance shall serve as the first-aid person, as they can 

respond within 3-4 minutes to site emergencies. The subcontractor may also have a trained first-aid 

person at the worksite. 

9.4.2 Fire Emergencies 
During drilling or excavation in the Waste Pits, the potential exist that adverse chemical reactions 
could occur (Le., fumes, smoke, fire, etc.). Should this occur, the operator will, backfill the 
excavation to stop the reaction. If the operator judges that she is in imminent danger from fumes, 
smoke, or spreading fire, s h e  shall immediately vacate the equipment. 

In either case, the operator shall proceed to notify both the subcontractor Health and Safety 
representative or Field Operations Lead, and the FERMCO HSO. The FERMCO HSO will contact . 

the Assistant Emergency Duty Officer (AEDO) and Emergency Response Team (ERT) (if necessary). 

Re-entry requirements will be determined by a joint decision of the CRUl Project Director and 
a 

Health and Safety representatives. 

AI1 work sites shall maintain effective communication to summon fire fighting assistance. Access to 

the work area shall be maintained at all times to permit fire trucks and fire fighting crews to safely 

a p P m d -  

Only trained personnel shall attempt to operate any fire fighting equipment and only when the fire is 
clearly within the capability of the fire fighting equipment. 

The Emergency Response Team (ERT) will also respond to all on-site fire emergencies. For any fire 

emergency at FEW, call (738-)6511. 
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9.4.3 Explosion Emergency 
When an explosion has occurred the following actions are to be taken: 

Evacuate work area 
0 Proceed to the nearest rally point 

If qualified, render first aid to any injured personnel 
0 Instruct all persons in transit to avoid the work area and surrounding area 

Contact CONTROL by radio or phone (6511) 

0 Call for medical assistance if necessary 

0 Report to supervisor for accountability 

9.4.4 Chemical Emergency 
9.4.4.1 Splashes 
Rush the affected area with clean water for 15 minutes. Report to FERMCO Medical Services. 

9.4.4.2 Personal Contamination 
When contaminated with a corrosive or caustic material, flush the affected area with clean water for 
15 minutes. Report to the Medical Department. 

All instances of personnel chemical contamination shall be reported to Industrial Hygiene, the 
FERMCO HSO, Field Operations Lead and the AEDO. 

9.4.5 Radiological Emergencies 

9.4.5.1 Releases 
Evacuate the release area. The supervisor in charge, AEDO, Radiological Control Technicians, and 
FERMCO HSO shall be notified of the release. 

' 

9.4.5.2 Personal Contamination 

Contamination should be avoided where possible by making minimum contact with the contaminant. 
All instances of personnel radiological contammt~ 'on must be reported to Radiological Control, 

FERMCO HSO, Field Operations Lead and the -0. 

9.4.6 Weather Limitations/Adverse Conditions 

DEEP-HSP- 11.1995 Rcv2 9 4  



9.4.6 Weather Limitations/Adverse Conditions 
Any outside work will be suspended if warnings for high winds, lighming or tornados are sounded. 

Any operations utilizing cranes, drill rigs or personnel working on elevated steel type work will be 

suspended if wind velocity reaches 30 M P H .  

9.4.7 Accident Investigation 

Any injury or accident shall require the supervisor to complete an accident report. For injuries and 

illness, a "Supervisors Report of Injury" shall be completed within 24 hours of the event and 

forwarded to the Medical Department services and to the Construction Contract Manager. Should a 

serious accidenthjury occur, the involved area should not be disturbed until approved by the 

FERMCO HSO. 
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10.0 CHANGES TO THE PSHSP 

0 This PSHSP for CRUl DEWATERING EXCAVATION EVALUATION PROGRAM is based on 
information available at the time of preparation. It is important that this plan be routinely reassessed 
by supervision, project management and the FERMCO HSO. 

Unexpected conditions/events may arise which require reassessment of the health and safety issues. 
The upgrading of respiratory protection and PPE may be done by the FERMCO HSO. The down- 

grading of respiratory protection and PPE can be done by the FERMCO HSO only after consulting 
with the Subject Matter Expert (IH and Rad Engineering) for the hazard being controlled. 
Amendments to this plan are not required for such changes in activity; however, written 
documentation of the change must be made for approval by the FERMCO HSO. 

Unplanned operations and/or changes in work scope shall require a review and may require an 

amendment to the PSHSP. All amendments are to be reviewed by the CRUl Construction Manager 

and must be approved by the CRUl Director, FERMCO HSO and the Manager, Occupational Safety 
and Health Compliance. 0 .  
10.1 CONTROL OF HEALTH & SAFETY PLAN 
For the purpose of ensuring that all personnel are informed of any changes in the scope of this Health 

and Safety Plan, CONTROLLED copies of this document shall be maintained by Environmental 

Safety and Health (ES&H) Document Control. Only essential personnel shall maintain controlled 

copies of this document. The following is the list of personnel with the controlled copies of this 

PSHSP. 

CRUl Project Director, Robert T. Fellman 
FERMCO Health and Safety officer, Michael S. Davis 
DEEP Project Manager, William M. Benson 

Industrial Hygiene, Dave Jackson 
Industrial Hygiene Technicians, Jack Patrick 
Medical. Department, Doran Christensen 

Fire Protection Manager, Steve Wentzel 

Radiological Permitting, Judy Hitt 0 
10-1 



Work Site Copy 

Changes, corrections and/or additions not directed through ES&H Document Control will not be e- 
considered "controlled and approved." Operations conducted under such plans will be subject to 
work stoppage until control numbers are assigned. 

10.2 REVIEW OF CONTENTS 

This Project Specific Health and Safety Plan will be reviewed on a quarterly basis, as a minimum, by 

the FERhlCO HSO for currency and applicability toJob tasks. Required revisions (only affected 

pages) will be submitted to ES&H Document Control for update and distribution. 
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ATTACHMENT A 
PROJECT SPECIFIC HEALTH AND SAFETY 

REQUIREMENTS MATRIX 
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ATTACHMENT B 
PERSONNEL AND ENVIRONMENTAL 
MONITORING AND ACTION LEVELS 



Reprinted from DOE RADIOLOGICAL CONTROL MANUAL 

Transuranics. Ra-226. Ra-228, Th-230. Th-228, Pa 
231, Ac-227. C129 

Thnat, Th-232, Sr-90. Ra-223, Re-224, U-232. 1-1 25. 
C126, C131, C133 

Beta-gamma emitters (nuclides with decay modes 

Table 2-2 Summary of Contamination Values 

20 

200 

N UCLl DE 
(See Note 1) 

REMOVABLE 
(dpm/l 00 cm2) 

(See Note 2) 

U-natural, U-235, U-238 and associated decay I T  1,000 alphe 

other than alpha emission or spontaneous fission) 
except Sr-90 end others noted above. Includes mixed 
fission products containing Sr-SO. 

1 ,OOO beta-gemma 

HT. HTO and metal tritide aerosols 
1o.Ooo 

TOTAL (FIXED + 
REMOVABLE) 

(dpm/l 00 cm2) 
(See Note 3) 

5,000 alpha 

500 

1 .Ooo 

5,000 betei-gsmma 

1 o.oO0 

Notes: 
1. The values in this Table epply to radioactive COntanliMtiOn deposited on, but not incorporated into the interior of 

the contaminated item. Where contamination by both alpha- end beta-gemmeemining nuclides exists, the limits 
established for the dpheend betagammeemining nuclides apply independently. 

2. 

3. 

The amount of removable radioactiw material per 100 cm2 of surface area should be determined by swiping the 
area with dry filter or soft absorbent paper while applMng moderate pressure end then assessing the amount of 
radioactive materiel on the swipe with en appropriate instrument of known efficiency. For objects with a surface 
area less than 100 cm2, the entire surface should be swiped, and the activity per unit area should be based,on the 
actual surface area. Except for transuranics, Re-228, Ac-227, Th.228, Th.230, Pa231 and alpha emitters, it is 
not necessary to use swiping techniques to measure removable contamination levels if direct scan surveys indicate ' 
that the total reddud contamination levels ere bdow the values for remov&le contamination. 

The l a d s  m y  be everaged owr 1 square meter provided the maximum activity in any area of 100 cm2 is less 
than three times the values in Table 2-2. 

' 



AREA II 
Contamination 

Fixed Contamination 

Soil Contamination 

Airborne Radioactivity I 

Reprinted from DOE RADIOLOGICAL CONTROL MANUAL 

and Airborne Radioactivity Areas 
Table 2 4  Criteria for Posting Contamination, High Contamination 

CRITERIA 

~- 

POSTING 

Contamination levels (dpmll00 cm2) > 
1 time but < 100 t i m s  Table 2-2 
values 

'CAUTION, CONTAMINATION AREA' 

Contamination levels (dpmll00 cm2) 
> 100 times Table 2-2 values 

Removable contamination levels 
Table 2-2 removable values and total 
contamination I e d s  > Table 2-2 total 
values 

Contaminated soil not releasable in 
accordance with DOE 5400.5 

Concentrations @Cilcc) > 10% of any 
DAC value 
(see note 1 below) 

'DANGER. HIGH CONTAMINATION AREA' 
'RWP Required for Entry' 

'CAUTION, FIXED CONTAMINATION' 

'CAUTION, SOIL CONTAMINATION AREA' 

'CAUTION, AIRBORNE RADIOACTIVITY 
AREA' 
'RWP Required for E n t v  

Note 1: Derived Air Concentration (DAC) values for use with Table 2 4  are found in 10 CFR 835. 
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EXPOSURE ASSESSMENT AND AIR MONITORING PLAN 

FOR THE DEEP WET TRENCH EXCAVATION 

A .Sam1 ina Strategy 

A. Act iv i t ies  t o  be Sampled 

a 

11. 

a 

Any time Waste P i t  material is exposed, personnel could be exposed t o  various 
Volat i le  Organic Compounds (VOCs). The VOCs t h a t  a r e  known t o  be present a re  
benzene, methyl methacrylate and toluene. 

I f  the Waste P i t  material is  dry, personnel could be exposed t o  various heavy 
metals. 
saturated w i t h  water. 

Additional exposure could occur during appl ica t ion  of su r fac t an t ( s )  t o  control 
dust  re lease.  This work may be sampled based on product information contained 
i n  the  material s a fe ty  data  sheets  (MSDSs) f o r  the sur fac tan ts  used. 

Past s o i l  sampling has shown t h a t  the material i n  t he  Waste Pits is 

B. Contaminants of Concern 

During d r i l l i n g  a c t i v i t i e s  i n  the Waste Pits benzene, toluene and methyl 
methacrylate were detected.  

C. Available Histor ical  Sampling Data 

Since excavation i n  the Waste Pits has never been conducted no a i r  sample data  
f o r  this  a c t i v i t y  is avai lable .  Sampling has been conducted during 
dril l ing/sampling a c t i v i t i e s  i n  the  Waste Pits which showed very low levels of  
VOC contaminants. The sample results f o r  this a c t i v i t y  a re  located i n  
Attachment A. 

D. monitoring' f o r  Unplanned Contaminants 

During the  trench a c t i v i t i e s  direct reading instrumentation will be used. 
T h i s  equipment will de t ec t  a majority of VOCs. A l l  personal samples will be 
analyzed f o r  a l l  VOCs w i t h  a boi l ing points  between 100 and 137 degrees F .  

Indus t r ia l  Hygiene (IH) will review and evaluate  MSDSs f o r  the su r fac t an t ( s )  
t o  be used. If information on the MSDS indica tes  a material  t o  be used 
contains a hazardous component, IH will evaluate  the amount of product t o  be 
used and the duration of worker exposure t o  t h a t  product t o  determine whether 
a i r  monitoring should be performed during the use of tha t  product. When the 
decis ion is made t o  conduct a i r  monitoring f o r  the product/material t o  be 
used, an IH Pre-Sample Worksheet will be completed t o  provide IH Technicians 
w i t h  the guidance required t o  conduct a i r  monitoring. 

Monitoring Methods and Freauencv 

A. 

v o l a t i l e  Oraanic ComDounds ( V O C S ~  

Gieneral Area Air Sampling Planned During Pro jec t  Work 



During a l l  excavation activities and anytime waste p i t  material i s  handled, 
direct reading area sampling will be conducted. Direct reading 
instrumentation will be located i n  the following areas: 

1. Cab of the back-hoe 
2. Basket of the man-lift 
3. 

e- 
Up and down wind of the excavation 

Alarm limits for the instrumentation will be TWA (10 ppm), STEL (50 ppm) and 
Peak (100 ppm). 
u n t i l  add i t iona l  sampl ing  by IH can be conducted. 

Should an alarm be activated personnel will leave the area 

Should the alarm on the area PID be activated, IH will conduct the following 
sampl i ng : 

1. 
2. 

Verify the reading w i t h  MicoTip PID u n i t .  
Use Drager tube for benzene and toluene 

Heavv Metals and Nuisance Dust 

Any time t h a t  Waste P i t  material is  uncovered, air  sampling for total d u s t  
will  be conducted upwind and downwind of the excavation. 
material is found t o  be dry or sample results exceed: 

0 
0 

If Waste P i t  

5 mg/m3 for Waste Pits 1 or  2 
0.3 mg/m3 for  Waste P i t  3 

then sampling' for the following heavy metals will be conducted, arsenic, 

B. 

. beryllium, cadmium, and lead will be conducted. 

Personal Air Sampling During Project Work 

Personal a i r  samples will be collected on the back-hoe operator, the spotter 
for the back-hoe, the environmental sample tech and any other person that 
spends more than 4 hours a t  the work si te.  The breathing zone sample w i l l  be 
collected using OSHA method # 7. The samples will be collected by drawing a i r  
through a charcoal tube a t  200 cc/min. The sample is t o  be collected during 
the entire work day (during breaks the sample will be 'removed from the worker 
and placed i n  a clean area). 

Personal a i r  samples will also be collected when direct reading instrument 
records the fol 1 owing val ues : 

a. TWA 2 5 ppm 
b. STEL 2 25 ppm 
c. Peak 2 50 ppm 

Should these levels be reached a charcoal tube will be collected on personnel 
working i n  the area as soon as possible and during the next work day. 

If  Waste P i t  material is found t o  be dry or  area sample results exceed: 

0 5 mg/m3 for Waste Pits 1 or  2 
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111. 

a 

a 

then personnel sampling for the following heavy. metals will be conducted, 
arsenic, beryl 1 i um, cadmi urn, and 1 ead w i  11 be conducted. 

0.3 mg/m’ for  Waste P i t  3 

Results and Action Level s 

A. Permi ssi bl e Exposure Limits (PEL) 

1. benzene: 1 ppm 8-hour TWA 
5 ppm STEL 

2. methyl methacrylate 100 ppm 8-Hr TWA 
3. to1 uene: 50 ppm 8-Hr TWA 

4. volatile organic 10 ppm 8-Hr TWA 
150 ppm STEL 

compounds (VOCs) 50 ppm STEL 

5. arsenic 0.01 mg/m3 8-Hr TWA 
6. beryllium 0.002 mg/m3 8-Hr TWA 

0.005 mg/m3 Ceiling 
7. cadmium 0.005 mg/m3 8-Hr TWA 

8. lead 0.05 mg/m3 8-Hr TWA 

100 ppm Peak 

9 .  nuisance dust  10 mg/m’ 8-Hr TWA 

B. Action Levels: Perimeter 

1. benzene: 

2. methyl 
methacrylate 

3 . to1 uene 

4. vocs 

0.5 ppm. When airborne concentrations of benzene 
exceed 0.5 ppm outside the  established exclusion 
tone, the exclusion zone will be expanded u n t i l  
airborne concentrations f a l l  below the action limit. 
50 ppm. When airborne concentrations of methyl 
methacrylate exceed 50 ppm outside the establ i shed 
exclusion tone, the exclusion zone will be expanded 
until airborne concentrations fal l  below the action 
limit. 
25 ppm. When airborne concentrations of toluene 
exceed 25 ppm outside the established exclusion 
zone, the exclusion zone will be expanded u n t i l  a i r  
borne concentrations f a l l  below the action limit. 
10 ppm. When airborne concentrations of VOCs exceed 
10 ppm outside the established exclusion zone, the 
exclusion zone will be exDanded u n t i l  airborne 
concentrations f a l l  below the action limit. 



5. 

6. 

arsenic 

beryl 1 i um 

7. cadmium 

8.  

9. 

1 ead 

nuisance dust 

0.01 mg/m3. When airborne concentrations of arsenic 
exceed 0.5 mg/m3 outs ide the established exclusion 
zone, the exclusion zone w i l l  be expanded u n t i l  
airborne concentrations f a l l  below the action limit. 

0.002 mg/m3. When airborne concentrations of 
beryl1 ium exceed 0.01 mg/m’ outside the established 
exclusion zone, the exclusion zone will be expanded 
u n t i l  airborne concentrations fa l l  below the action 
limit. 
0.005 mg/m3. When airborne concentrations of 
cadmium exceed 01025 mg/m3 outside the established 
exclusion zone, the exclusion zone will be expanded 
u n t i l  airborne concentrations f a l l  below the action 
limit. 
0.05 mg/m3. When airborne concentrations of lead 
exceed 2.5 mg/m3 outside the established exclusion 
zone, the exclusion zone will be expanded until 
airborne concentrations fal l  below the action 1 imit. 

10 mgjm’. When airborne concentrations of arsenic 
exceed 500 ms/m3 outside the establ ished exclusion 
zone, the exclusion zone w i l l  be expanded u n t i l  
airborne concentrations fa l l  below the action 1 imit. 

C. Action Levels: Worker Protection 

Level D Protection 

bevel C Protection 

No level 0 protection will be worn when the trenches 
i n  the Waste Pits i s  open. 

c 50 ppm benzene 
c 500 ppm methyl 
methacrylate 

c 250 ppm toluene 
c 50 ppm VOCs 
c 0.5 mg/m3 arsenic 
c 0.01 mg/m3 beryllium 
c 0.0025 7 / m 3  cadmium 
c 2.5 mg/m lead 
c 500 mg/m3 nuisance 
dust 

Personnel working inside the exclusion zone w i l l  be 
required t o  wear full face a i r  purifying respirator 
equipped w i t h  combination organic vapor and HEPA 
f i l t e r  cartridges and surgical or  n i t r i l e  gloves. 
T h i s  level o f  protection w i l l  be sufficient if a i r  
borne Concentrations do not exceed the levels i n  the 
first column. If levels exceed the levels i n  the 
first column then PPE will be upgraded t o  level B 

Level B Protection 



> 1000 ppm benzene 
> 5000 ppm methyl 

methacrylate 
> 2500 ppm toluene 
> 500 ppm VOCs 
< 10 mg/m3 arsenic 
< 2 mg/m3 beryllium 
< 5 mg/m3 cadmium 
< 100 mg/m3 lead 
< 1000 mg/m3 nuisance 
dus t  

Personnel working ins ide  the exclusion zone will be 
required t o  wear ful l  face  a i r  supplied r e s p i r a t o r s  
operated i n  the pressure demand mode and equipped 
w i t h  an emergency escape b o t t l e  and ‘surgical  or 
ni t r i le  gloves. T h i s  l eve l  of pro tec t ion  will be 
s u f f i c i e n t  i f  a i rborne concentrat ions do not exceed 
the levels i n  the first column. If levels exceed 
the l e v e l s  i n  t h e  first column then a c t i v i t i e s  will 
be suspended. Engineering controls will be enacted 
t o  avoid prolonged use of this l e v e l s  of PPE. 

Level A Protect ion 

Should a i r  borne levels exceed those s t a t e d  above then activit ies will be 
suspended and engineering con t ro l s  implemented t o  control exposure. 

D. Data Reporting and Documentation 

A l l  real-time monitoring co l l ec t ed  by IH will be recorded on Direct Reading 
Instrument Survey Sheets. 

Personal a i r  sampling da ta  co l l ec t ed  by IH will be recorded on Air Sample 
Input Worksheets. 

I n i t i a l  results of real-time a i r  monitoring will be provided t o  the supervisor  
i n  charge. 

Final results of personal a i r  monitoring will be provided t o  the sampled 
worker w i t h  a copy being provided t o  FERMCO Medical Serv ices  for inclusion i n  
t h e  worker’s medical exposure file. 

After completion of sampl ing i n  support  of p ro jec t  work, a f i n a l  r epor t  w i l l  
be prepared by IH t o  provide the monitoring information t o  t h e  DEEP Pro jec t  
manager for inclusion w i t h  p ro j ec t  files. 

0 

I V .  Oual f tv  Assurance 

A. 

Personal a i r  sampling pumps will be ca l ib ra t ed  before and after use each day. 

Cat i b r a t i  on Requirements 

Area a i r  sampling pumps w i l l  be ca l ib ra t ed  before and after use each day. 

Direct reading instrumentation will be ca l ib ra t ed  before  and after use each 
day. 

Drager tube  samples will be co l l ec t ed  using a Drager pump which has been 
c a l i b r a t e d  i n  t h e  last six months. 

Drager tubes  used for sampling will not have surpassed t h e  manufacturer’s 
exp i r a t ion  d a t e  marked on the s torage  box. 0 



B. Sample Chain of Custody 

After removing the charcoal tube sample from th.e sampled employee, the sample 
will be i n  the possession o f  the sampling technician until i t  is  taken back t o  
the IH Technicians area i n  the ES&H building. The sampling technician will 
pos t  calibrate the sampling pump, complete the Air Sample Input Worksheet and 
Site-Wide Analysis Request/Custody Record form, then  place the sample i n t o  a 
locked refrigerated sample box. A second IH Technician who has the  key for  
the lock sample box will t ake  possession of the sample(s) and deliver them t o  
the Sample Processing Lab (SPL) a t  Building 15 where the sample will be signed 
over t o  SPL personnel t o  be prepared for off s i te  shipment. 

C. Sample Blanks 

A b lank  sample will be included for every 10 samples. 

D. 

Charcoal tubes will be stored a t  35 degrees F. 

Special Sample Storage/Handl ing  Requirements 

V. Approval S i  gnatures 

. David L. Jackson, IH Manager 
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ATTACHMENT C 
FEMP RALLY POINTS 
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ATTACHMENT D . 
LOCATION OF FEMP MEDICAL FACILITY 
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ATTACHMENT E 
WORK AREA MATERIAL 
SAFETY DATA SHEETS 

(MSDSs) 

All MSDSs will be submitted 
by the subcontractor 

MSDSs for the Waste Pits 
are Included 

a 
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P R F?P ARER 

Q D. AVERILL 
J[. 16% 

CHEMICAL NAME 
.x. % x. 
3(. URANIUM 
.x. IJRANIIIM HETAL 
16 U23E 
X. IJRANTtIM METAL 
5(. 7440-61-1 

CI.IFM REPORT 
05/2?3/17F)h 

CHEM NAME 

LIR ANIIIM 

ENTRY INFORMATION 
05/23/190& 

! F U I F  w Et? ENTRY DATE REVISED 

1 .  RROWER 02/13/1985 O W 1  6/195)6 

DOE CHEMICAL HAZARDS EMERGENCY MANAGEMENT SYSTEM 
(15/23/198c( 

HEALTH AND SAFETY INFORMATION AUTHOR 3TY 

.. 
OR SYNONYM 

3 
c 

DOT 

DISPOSAL u 
RECOVERY FOR RFPROCESSJNG TS THF PREFFRREn METHOP FOR HAND1 lNCT WASTF 
IJRAN1:I.M. S H I P  TO LISCENCED RECOVERY FACJ.I_ITY, SCRAP IJRANIUH SHOULD RE 
COVERED WITH O I L ,  

DECOMPOSITION PRODUCTS 

THERHAL DFCOMPQSITIQN - I.IRANILIM OXIDES . 
ENUXRONMENTAI, EFFECTS 

NO CRITERI’A SET. BUT €PA HAS SLIGGFSTED A PERMISSXRLE CONCENTRATION 
I N  WATER OF 3 IJWL BASED DN HEAL.TH EFFECTS. 

EMERGENCY PROCEDURES 

PFRSONS NOT WFARING PROTFCTJVF EQUTPMENT AND CI..OTHSNG SHOlILD . BF. 
RESTRICTED FROM AREAS OF SPILLS I.JNTTL CIXANI.JP HAS HEEN COMPLETED I 

I F  URANIWI HATFRZAI-S ARE SPT.1-LED, 1 ,  VENTILATE AREA O F  SPJL.I.., 
2. COLLECT SPTL1,F.D HATERIAL TN MOST CONUENIEWT AND SAFE 
MANNER AND DEPOSIT TN SEAl.ED CONTAXNERS FOR RECI-AHATION I l.T[JUTD 
CONTATNTNC; I..fRANT[IIM OR XNSOLllEtLE COMPOlJNnS SHOIJLD BE ARSORHED I N  UFR- 
MICULITE.  DRY SAND, EARTH, OR A SIMILAR HAT€RJAL. URANIUM CHIPS QR 
TIJRNINGS WHICH ARE SPILLED SHOlJLIl BE COVERED WITH O T L .  

FIRST AID 

FIRE HAZARD 

URANIUM TS A DANGEROUS FTRE HA7ARn TN THF F O R M  O F  A SO1 Tn OR D I E T  
WHEN EXPOSED Tfl HFAT OR FI..AP(E. TT IS A MODFRATF EXPLOETON HAZARD I N  
THF FORM OF W.IST WITH A HYN3Hll tJ  FXPI-OSTVF CnNCFNTRATTON OF 60  GRAMS/ 
C1J.M. EXTTNGUXSH WTTH DRY POWDER: DRY SAND, OR GRAPHTTE. DONOT USE 



CARBON DIOXIDE I 

HEALTH HAZARD 

HTGHLY TOXIC AND R A D I O A C T T W .  
URANIUM AND/OR TT XNSOL..I.IFI ... E COMPQIINDS ARE TOXIC XF THFY ARE TNHA1.E 
SWALLOWED, QR TF THEY COME I N  CONTACT WITH THE EYES nR S K I N ,  U R A N I m  
flFTAL AND' I T S  INSOL .. URI...E COMPOIINDS ARE I...ESS T O X I C  THAN THF SOLIJRI..E 
COMPOUNDS. I T  IS WEAKLY RADIOACTIVE AND IS PRINCIPALLY AND ALPHA 
PARTICLE €MITER. T T  JS  NClT A S I G N I F I C A N T  EXTFRNAI. RADIATION HAZARD. 
I T  POSES AN INTERNAL RADIATION AND CHEMICAL, HAZARD. EXPOSURE HAY 
CAIJSE AN INCREASE TN CANCER OF THE LYMPHATIC AND 
BLOOD-FORMING TISSUES I N  M A N ,  PROLONGED CONTACT WITH THE SKIN MIGHT 
CAUSE R A D I A T I O N  DAMAGE TO THF. S K I N  AND/OR S K I N  RASH (DERMATJTIS) .  
PROL-ONGED INHALATION HAS CAUSED DAMAGE TO THE LUNGS OF ANIMALS. 
URANIUM TS HIGHLY TOXIC.  TO THE KIDNEYS AND L.IUER. 

CHEMICAL INCOMPATXRIL IT IES 

1 

I 

U POWDER I G N I T E  
50-180 DEGREES 
OR I G N I T E  I N  HR 
ACID,  AND D I N J T  
:N AMMONIA, SULF 

s I N  c AND 
F i  AND 
'RQGFN 
'IJR VAPOR? 

MEDICAL RECCOI'IHENDATIQNS 

SPECIAL  ATTENTTON SH0UL.D RF G X W N  TO THE El-OOD, I-LINGS, KTDNEY, AND 
L I V E R  IN PREEMPLOYMENT MFDICAL EXAMS, PERIODIC MEDICAL EXAM SWOULD 
INCLUDE A CHEST X-RAY,  I JR INALYSIS ,  COMPLETE BLOOD COUNT AND CHEMISTRY. 

PHYSICAL DESCRTPTION 

A HARD, SILVERY WHITE RADIOACTIVE METAL 

PROTECTION MEASURES . 

TED 

'SES. 
SAMPLING MFTHQDS 

NO STANDARD MEASUREMENT METHODS FOR IJRANIWI OR INSOI-IJHI-E COMPOUNDS HCIVE 
HEEN PUBLISHED BY NIOSH. HAY RE SAMPLED AND I.JSING A CELllJlOSE ESTER 
F I L T E R  AND ANAL.YZED BY ATOMIC ABSORPTJON. 

S H I P P I N G  INFORMATION 

SHIP AS URANIUM METAL, PYROPHORIC. LAREI. AS RADJOACTTVF? AND F1A)IIIPIABLF. 
S O L I D .  

STORAGE RECOMMFNDATTONS 

STORE AS RADIOACTTUF. t I A T F R f A L .  KFEP FROM EXPOSURF T n  A I R .  MOISTl lRF, COP, 
HAI-OGENS, ACIDS AMMONXG .. SULFUR.  SCRAP IJRANXIJM SHOULD BE COWRED WITH a 

..USE 

UR N UM MFT H A  I..TMYTFP IISES T l...l..Cl 5 N PHO W1.E. T .  TU I I  

GASEOIJS DXFFUSInN PLANTS. 

CDRPAUNDS -A& usEn AS FUEL IN N~!I..~!AI+ K C ~ A ~ T A R R .  IN ~i.f iT%~Fun $Et~t~~cYf#&'l 
I N  THE ARE PRODUCTTON O F  OTHER RAPXOACTIW XSOfOPFS, AND AS FFEDS 

CHEMICAL C ATEGOR JES 
05/23/1986 

CAT€GORY 
0 0 0 a 7 3 

CLASS NAME CLASS CODF 



7 1  
HlJMAN 
ACTTNIDE METAL 
REACTJVTTY 
HEA 1.. T H 
F IRE 
KIDNEY TOXIN 
PYROPHOR 1 C 
RADXOACTIUE 
RADTOACTIVE AND 

SOLID 
Fi.. 

U 
T 
3 
7 ii 

.AMPIABLE 1lN29?9 

CHEM NAME% IJRANIUM 

CHEEITCAL ATTRIBUTES 
05/23/1986 

ATTR L BUTE UAI,L.)E UNITS (JUALITY COMHENTS 
, .)(. 
IGNIT ION TEMP 
CHEM FORMULA 
MOL WEIGHT 
P H Y S I C A L  STATE 
HALF L I F E  
IGNIT ION TEMP 
MELTING POfNT 
BOII,TNG POINT 
SPECIFIC GRAUI 
SO I... U'h I L X T Y 
EXPOSI IRE 1-1 MIT 
EXPOSURE LIMTT 

TY 

150  * 0 0 0  

238.O30 

4 . 5 0 0  

1 133.0 0 0 
3818.QOO 

1 9 , 0 5 0  

20. o m  

0 .  m n  
0.200 

TO 1 7 5 C  

G/MOL' 

1 OE9  YEARS c 
n 
L 
C 

MG/CIJ . PI 
MG/CU. H 

U 
SOLIr) 

MINTMUM 

WATFR=I 
INSOLUBLE 
PEI.. 
TLU 

SOL ID 

AT 2 0  - 25 C 

DlJST CLOUD 

AT 25 C 
I N  WATER 
AS /I 
AS u 

SELECTED MATERIA1 ... 8 THAT A R E  RFLATFD TO OR CONTAIN THE SUBSTANCE 
05/23/198h 

DE 

IF 
TDE 
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Ammociated General Contractor8 of America Products CADHIUH KETAL 
1957 t Street N.W. 

Wa8hin on D.C. 20006 )(SO6 mor AGCA / ACCA 19 
Rmvimionr B 
D8tmr Uarch 28, 1989 

2 r 2-393-2040 
SECTfON I. XATERIAL fDENTf?IUTION I 

Doscription: Silver-white, malleable elemental metal. 

0th.r 0.8igrrrtionr: Cadmium Anode., Cd, CE Material BlOCll, ASTU 8440. 

CAS: 007 440 439 

Available from many muppliers, including: 

U n u f  acturmr: ASARCO fnc. 
120 Broadway 
New York, NY 

Phonmr (801) 262-2459 (Emergency 
Phone ) 

SECTION 11. INGREDIENTS AND HAZARDS 

I agredimnt W u m :  Porcont: Erposurm Limits: 
Cadmium S99.8 8-hr. TWA fume 0.1 

mg/m3* , 
dust 0.2 mg/m3* 
or 0.05 mg/m3** 

Human, Inhalation 
TCLo 88 ua/m3/8.6 
yrm . J svseemic 
cf f ect  L 
Rat, Intramuscular 
TDLo 14 mg/kg 
(carcinogenic 
effects ) 

*Current OSHA TLV ae developed by ANSI. 
**ACGIW TLV (1980) for fume, malt, dust. NIOSH has recommended a 10-hr.TWA of 0.04 
mg/m3 with a 15 min. ceiling of 0.2 mg/m3. TLV 8et at level to prevent systemic 
effects of chronic cadmium poimoning. The massive metal is usually oafe unless 
metal fume is formed (heating) or jolublc cadmium comnounds are formed (acid 
reaction or corrosion). 

~ 

I SECTION 121. PHYSICAL DATA I 
Apprrrnco & Odor: Silvery w h i t e ,  bluish, lustrous metal; no odor. 

Boiling poiat: 767% (141S.r) S p c i f i c  graritv ( L t t O = l ) :  8.6 
98-r pr0~8ut.8 A t  394'Ce Hg: 1 Nolt~ng point: 320.9% 

Watmr 801ubilAty (U): Insoluble 

' Viscosity e 34OoC, cp: 2.37 
Atomic Weight: 112.41 
Brittle temperature: 80% 

Pagm 1 -- U D S  AGCA 19 continues on pago 2 



A88ocfated General Contractore of America PtodUttt CADXfUX e- 1957 E Street N.W. 
WSDS Nos AGCA / ACCA 19 

-to: March 28, 1989 
on D.C. 20006 

2 2-393-2040 Rovi8ioo: B Was "gt 

I SECTION IV. FIRE AND EXPLOSION DATA - - 1  
rlrsh Poiat (mothod): Not applicable. LLits: LtL %: 9 

Unusual fir. or oxplorion hasardr: Cd dust will burn with evolution of CdO fumes; it 

Spacial firo-fighting pr0COdUtO8: Firefighter. must wear self-contained breathing 

*Flammability limits in air: dust cloud. Autoignition tamp.: S70eC (cloud), 250.C 
(du8t layer). 
*Through 74 pm sieve; cloud can be ignited by 4.0J mpark. 

is a uoak fire and explosion hazard. 

apparatus 'and full protective clothing. 

SECTION V. REACTIVITY DATA 

Material i s *  mtable Hazardous polymerization cannot occur 
Chorical iacompatfbilitios: At red heat it oxidizes in air to CdO. Finely powdered 
metal can be pyrophoric. Heat treatment, welding, or moldering of cadmium metal and 
cadmium coating8 will produce toxic CdO and Cd metal fumes. 
The sulfide, C8rbOnate C hydroxide are insoluble in water while the halides, nitrate 
C mulfate are relatively aoluble. Cd forms a variety of soluble complexes much a8 
cyanide C rminem. 
SOlUbl8 in acido. Resimtant to alk81ies. 
knmonium nitrate C powdered Cd may yield an explo8ive reaction. 
air. It is incompatible with rtrong oxidizing agenta, elemental sulfur, selenium, 
tellurium, and hydrazoic acid. Nitryl fluoride passed over A mildly warm Cd metal can 
produce incandemcence. 
*Stable at room condition. wh8n.dry. 

Tarnishe8 in moist 

I SECTION VI.  WEALTH HAZARD INFOMTION 

Summary of rislcs: Exposure8 to Cadmium dumt/fume can rerult in pulmonary irritation, 
detraatitia, or allergic mmsitization. Pneumonitis can occur after excemsivc 
inhalation at 0.5 to 2.S mg/m3. Fatal pulmonary edema* (delayed effects) can result 
from levelm which rovide insufficient discomfort for warning; for example, at or 
above 5 mg/m3 for hrm. or at 40-30 mg/a for 1 hr. Symptom8 of overexposure can 
be a dry, burning throat, headache, mumcle ache., cough, cheat tightness and pain, 
nausea, chill. and fever. 

Chronic offoct(8): Chronic eXpO8ur8, 1oU-l8V*l f-, may lead to emphysema, anemia, 

?ir8t rid: 

kidney damg8, anosmia, and yellow rings around teeth. 

Eyo cootact: Flumh with running water for 1 5  minutes, including 
und8r eyelids. 

Skirr contact: Waoh contact area well with moap and water. 

required; have trained person administer 60-1001 oxygen. 
Contact physician or hompital. 

Irrhrlation: Remove victim to fresh air. Restore breathing if 



Material Safety Data Sheet 

Associated General Contractors of America Ptoductr CADMIUM METAL 
1957 E Street N.W. 

' WSDS Nor AGCA / AGCA 19 
Rovision: B 
Data: March 28, 1989 

1 HEALTH MZARI) I N F O W T I O N  continuod from pago 2 

Ingostion: **Contact physician for gastric lavage followed by 
malinc catharmim. Cadmium can bo toxic by ingestion. 
(If phy8ician not readily aoail&blcr give 2-3 glaemee 
water to drink and induce vomiting.) Obt8in medical 
armistance for treatment, obmorvati~n~ and mupport ae 
needed. 

*Latent period of up to 12 hours. 
**Chelat&ng agents used by physician8 in cadmium poimoning: Calcium disodium edetate 
or pencillamine. 

1 SECTION V I I .  SPILL, LEAK AND DISPOSAL PROCEDURES 

Spill / Loak procodur%s: Notify safety personnel Of rpillm. 
protection agarnmt inhalation of du8t or fumes. Pick up 
material uming vacuum or wet mopping or sweeping to avoid 
dumting. 

Wasto management / Disposal: Recover merap metal and mtore in closed container for 
ealvage. When pomsible, return cadmium material8 to supplier for reclamination. 
Incineration can be a cause of air pollution; proper scrubber needed. 
soluble Cd waste can be precipitated with lime and collected by filtration. :* treated further as needed to reduce Cd concentration to compliance levelm. 

Clean-up personnel need 

Concentrated 
Effluent 

imium compound containing waste to be disposed in an approved chemical landfill of 
: California Class I type. 

Follow Federal, State and Local regulations. Toxic to fimh. (Conc. greater than 
0.001 mg/L; depends on pH). 
(EPA number DO06 under RCRA). 

r SECTION VffI. SPECIAL PROTECTfON I N F O ~ T I O N  I 
Personal protectivo oquipmontt 

Oogglos: Chemical goggle. and/or face mhield. 

OlOtOS: Wear rubber glove. and protective cover8118. 

Rospirator: Approved respirator protection requirod when heating, grinding, and 
for operations where dumt and/or fume expomure may occur. 
melf-contained or air mupplied rempirator can ba umed up to 2 mg/m3 
with 8 full face piece above 0.4 mg/m3. (Above 2 mg/m3 a positive 
premmure mode or auxiliary air 8upply ir needed, respectively.) 

clothing daily; shower after work. 

A 

Other: Special work clothing 8nd laundeting recommended. Change work 

Workplaco considerationm: 

Vontilation: Provide 8fficient local exhau8t ventilation to meet TLV requirements 
in the workplace. 

Page 3 -- SPECIAL PROTECTION INF'ORWATIOH continuo8 on p8ge 4 . --- Page 3 



Watmrial Safety Data Oheot 

Aesociated General COntraCtOta of America ?rodUCtt cADU1UX METAL 1957 E street U.W. 

282 -39 3-2 0 4  0 
Washin ton D.C. 20006 MSDS nor AGCA / AGCA 13 

Itorision: 8 
Dator March 28, 1989 

1 SPECIAL PROTECTION I N F O W T I O N  continued from page 3 I 
Safety rt8tiOnrt 

including chest %-ray, vital capacity, and urinalyrir. 
Provide periodic medical examinations for thore regularly ex 

exposure thooe indtvtdualr with lung, liver, kidney, and blood 
a& rnentr until approved by phyrician. 

Pree posed.* ude from 

SECTION 1%- SPECIAL PRECAUTIONS 1 
Storage regregation: Store in a d r y ,  low firt-riak area: avoid storage conditions 
where corrosion can occur. Keep powdered metal in clored container., protected from 
physical damage. Use good housekeeping practices to prevent accumulatton of dust; 
use good cleaning techniques, auch a8 vaccuming to keep airborne particulate at 8 
minimum. U8e nonrparking tools where Cadmium particulate is found. 
Engineoting controls: Use good hygienic practice in handling cadmium and its 

compoundr. No eating or smoking in work arear. 

Other procrution8: Toxic effecte of Cd are influenced by the presence or absence of 
other elemento, auch as Zn C Se. 
but it can be iaolated 88 in8oluble saltr in rCCUrC landfill.. 

Am an elemental matertal, cadmium is not degradable; 

Dat8 source Cob.(.): 1-12, 19, 20, 24-27, 3 1 ,  31-40, N e  

AGCA provider thir  MDS for reference purpoee8 Only, no warranty i s  expreroed or 
implied. Data herein ir taken froai otandard reference rourcem. 
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ACC02610 

**BENZENE** 
MATERIAL SAFETY DATA SHEET 

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST 
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRANTY OF 
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO 
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS 
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE 
INFORMATION FOR THEIR PARTICULAR PURPOSES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUBSTANCE IDENT I F I CATION 
CAS-NUMBER 71-43-2 

SUBSTANCE: **BENZENE* 

TRADE NAMES/SYNONYMS: 
BENZOL; CYCLOHEXATRIENE; BENZOLE; PHENE; PYROBENZOL; PYROBENZOLE; 
CARBON OIL; COAL TAR NAPHTHA; PHENYL HYDRIDE; BENZOLENE; 
BICARBURET OF HYDROGEN; COAL NAPHTHA; MOTOR BENZOL; ANNULENE; (6)ANNULENE; 
RCRA UO19; STCC 4908110; UN 1114; 
8-426; 13065; B-243; 8-245-5; 8-245; 8-411; C6H6; 

CHEMICAL FAMILY: 
HYDROCARBON, AROMATIC 

I -  

- 
MOLECULAR FORMULA: C6-H6 

MOLECULAR WEIGHT: 78.11 

CERCLA RATINGS (SCALE 0-3) : HEALTHe3 FIRE23 REACTIVITYzO PERSISTENCE-1 

NFPA RATINGS (SCALE 0-4) : HEALTHz2 FIREt3 REACTIVITYPO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COMPONENTS AND CONTAMINANTS 

COMPONENT: BENZENE PERCENT: >99 
CAS# 71-43-2 

OTHER CONTAMINANTS: 0.15% NON-AROMATICS; 1 PPM THIOPHENE 

EXPOSURE LIMITS: 
BENZENE : 

1 PPM OSHA TWA; 5 PPM OSHA 15 MINUTE STEL; 
0.5 PPM OSHA ACTION LEVEL 
10 PPM (30 MG/M3) ACGIH TWA; 

0.1 PPM (0.32 MG/M3) NIOSH RECOMMENDED 8 HOUR TWA; 
1 PPM (3.2 MG/M3) NIOSH RECOMMENDED 15 MINUTE CEILING 

10 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY 
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING 
SUBJECT TO CALIFORNIA PROPOSITION 65 CANCER AND/OR REPRODUCTIVE TOXICITY 

ACGIH @-SUSPECTED HUMAN CARCINOGEN 

WARNING AND RELEASE REQUIREMENTS- (FEBRUARY 27, 1987) 
000286 - 



PHYSICAL DATA 

DESCRIPTION: COLORLESS TO LIGHT YELLOW LIQUID WITH AN AROMATIC ODOR 

BOILING POINT: 176 F (80 C) MELTING POINT: 42 F (6 C) 
SPECIFIC GRAVITY: 0.8765 @ 20 C VISCOSITY: 0.6468 CP @ 20 C 

VOLATILITY: 100% VAPOR PRESSURE: 75 MMHG @ 20 C 

EVAPORATION RATE: (BUTYL ACETATE = 1) 5.1 SOLUBILITY IN WATER: 0.18% @ 25 C 

ODOR THRESHOLD: 4.68 PPM VAPOR DENSITY: 2.8 
SOLVENT SOLUBILITY: ACETONE, ALCOHOL, CARBON DISULFIDE, ACETIC ACID, 
CARBON TETRACHLORIDE, CHLOROFORM, ETHER, OILS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FIRE AND EXPLOSION DATA 

FIRE AND EXPLOSION HAZARD: 
DANGEROUS FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME. 
MODERATE EXPLOSION HAZARD W E N  EXPOSED TO HEAT OR FLAME. 

VAPOR-AIR MIXTURES ARE EXPLOSIVE ABOVE FLASH POINT. 

VAPORS ARE HEAVIER THAN AIR AND MAY TRAVEL A CONSIDERABLE DISTANCE TO A SOURCE. 
OF IGNITION AND FLASH BACK. 

DUE TO LOW ELECTROCONDUCTIVITY OF THE SUBSTANCE, FLOW OR AGITATION MAY 
GENERATE ELECTROSTATIC CHARGES RESULTING IN SPARKS WITH POSSIBLE IGNITION. 

FLASH POINT: 12 F (-11 C) (CC) UPPER EXPLOSIVE LIMIT: 7.8% 

LOWER EXPLOSIVE LIMIT: 1.2% AUTOIGNITION TEMP.: 928 F (498 C) 

FLAMMABILITY CLASS(0SHA): IB 

F I REFIGHTING MEDIA : 
DRY CHEMICAL, CARBON DIOXIDE, HALON, WATER SPRAY OR STANDARD FOAM 
(1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4). 

FOR LARGER FIRES, USE WATER SPRAY, FOG OR STANDARD FOAM 
(1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4). 

FIREFIGHTING: 

WATER FROM SIDE UNTIL WELL AFTER FIRE IS OUT. STAY AWAY FROM STORAGE TANK 
ENDS. FOR MASSIVE FIRE IN STORAGE AREA, USE UNMANNED HOSE HOLDER OR MONITOR 
NOZZLES, ELSE WITHDRAW FROM AREA AND LET FIRE BURN. WITHDRAW IMMEDIATELY IN 
CASE OF RISING SOUND FROM VENTING SAFETY DEVICE OR ANY DISCOLORATION OF 
STORAGE TANK DUE TO FIRE (1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4, 
GUIDE PAGE 27). 

MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. COOL FIRE-EXPOSED CONTAINERS WITH 



PAGE 43 OF 11 
7 1  

ACC02610 L -  

EXTINGUISH ONLY IF FLOW CAN BE STOPPED. USE WATER IN FLOODING QUANTITTES 7 
AS A FOG; SOLID STREAMS MAY SPREAD FIRE. COOL CONTAINERS WITH FLOODING 
AMOUNTS OF WATER; APPLY FROM AS FAR A DISTANCE AS POSSIBLE. AVOID BREATHING 
HAZARDOUS MATERIALS; KEEP UPWIND. EVACUATE TO A RADIUS OF 1500 FEET FOR 
UNCONTROLLABLE FIRES. CONSIDER EVACUATION OF DOWNWIND AREA IF MATERIAL IS 
LEAKING. 
WATER MAY BE INEFFECTIVE, (NFPA 325M, FIRE HAZARD PROPERTIES OF FLAMMABLE 
LIQUIDS, GASES, AND VOLATILE SOLIDS, 1984) 

FIRE FIGHTING PHASES: DRY CHEMICAL, ALCOHOL FOAM OR CARBON DIOXIDE. WATER MAY 

SPILL HAS NOT IGNITED, USE WATER SPRAY TO DISPERSE THE VAPORS AND TO PROVIDE 
PROTECTION FOR THE MEN ATTEMPTING TO STOP THE LEAK. WATER SPRAY MAY BE USED 
TO FLUSH SPILLS AWAY FROM EXPOSURES (NFPA 49, HAZARDOUS CHEMICALS DATA, 1975). 

BE INEFFECTIVE. USE WATER TO KEEP FIRE-EXPOSED CONTAINERS COOL. IF A LEAK OR 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TRANSPORTATION DATA 

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 49 CFR 172.101: 
FLAMMABLE LIQUID 

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 49 CFR 172.101 AND 
SUBPART E: 

DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49 CFR 173.119 
EXCEPTIONS: 49 CFR 173.118 

FLAMMABLE LIQUID 

-.----------------_.-.----.----.---------------------------.-.---------------- 
TOXIC ITY 

BENZENE: 

IRRITATION DATA: 20 MG/24 HOURS SKIN-RABBIT MODERATE; 15 MG/24 HOURS OPEN 
SKIN-RABBIT MILD; 88 MG EYE-RABBIT MODERATE; 2 MG/24 HOURS EYE-RABBIT 
SEVERE. 

TOXICITY DATA: 2000 PPM/5 MINUTES INHALATION-HUMAN LCLO; 2 PPH/S MINUTES 
INHALATION-HUMAN LCLO; 65 MG/M3/5 YEARS INHALATION-HUMAN LCLO; 100 
PPM INHALATION-HUMAN TCLO; 150 PPM/l YEAR INTERMITTENT INHALATION-MAN 
TCLO; 20,000 PPM/5 MINUTES INHALATION-MAMMAL LCLO; 10,000 PPM/7 HOURS 
INHALATION-RAT LC50; 9980 PPM INHALATION-MOUSE LC50; 146,000 MG/M3 
INHALATION-DOG LCLO; 170,000 MG/M3 INHALATION-CAT LCLO; 
45000 PPM/30 MINUTES INHALATION-RABBIT LCLO; 50 MG/KG ORAL-MAN LDLO: 
3306 MG/KG ORAL-RAT LD50; 4700 MG/KG ORAL-MOUSE LD50; 
2000 MG/KG ORAL-DOG LDLO; 88 MG/KG INTRAVENOUS-RABBIT LDLO; 2890 UG/KG 
INTRAPERITONEAL-RAT LD50; 340 MG/KG INTRAPERITONEAL-MOUSE LD50; 527 MG/KG 
INTRAPERITONEAL-GUINEA PIG LDLO; 194 MG/KG UNREPORTED-MAN LDLO; MUTAGENIC 
DATA (RTECS) ; REPRODUCTIVE EFFECTS DATA (RTECS) ; TUMORIGENIC DATA (RTECS) . 

CARCINOGEN STATUS: OSHA CARCINOGEN; KNOWN HUMAN CARCINOGEN (NTP) ; HUMAN 
SUFFICIENT EVIDENCE, ANIMAL SUFFICIENT EVIDENCE (IARC GROUP-1). THE 
RELATIONSHIP BETWEEN EXPOSURE TO BENZENE AND THE DEVELOPMENT OF ACUTE 
MYELOGENOUS LEUKEMIA HAS BEEN ESTABLISHED IN EPIDEMIOLOGICAL STUDIES. 

LOCAL EFFECTS: IRRITANT- SKIN, EYE. 
ACUTE TOXICITY LEVEL: MODERATELY TOXIC BY INHALATION AND INGESTION. 
TARGET EFFECTS: CENTRAL NERVOUS SYSTEM DEPRESSANT; BONE MARROW DEPRESSANT. 

POISONING MAY ALSO AFFECT THE IMMUNE, HEMATOPOIETIC AND NERVOUS SYSTEMS. 
AT INCREASED RISK FROM EXPOSURE: PERSONS WITH CERTAIN IMMUNOLOGICAL 

TENDENCIES. 
C i O G l & 8  .. 
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ADDITIONAL DATA: USE OF ALCOHOLIC BEVERAGES MAY ENHANCE THE TOXIC EFFECTS. 
USE OF STIMULANTS SUCH AS EPINEPHRINE MAY CAUSE CARDIAC ARRHYTHMIAS. 

INHALATION: 
BENZENE : 
IRRITANT/NARCOTIC/BONE MARROW DEPRESSANT/CARCINOGEN . 
ACUTE EXPOSURE- CONCENTRATIONS OF 3000 PPM MAY CAUSE RESPIRATORY TRACT 

IRRITATION; MORE SEVERE EXPOSURES MAY RESULT IN PULMONARY EDEMA. SYSTEMIC 
EFFECTS ARE MAINLY ON THE CENTRAL NERVOUS SYSTEM AND DEPEND ON EXPOSURE 
TIME AND CONCENTRATION. NO EFFECTS WERE NOTED AT 25 PPM FOR 8 HOURS; 
SIGNS OF INTOXICATION BEGAN AT 50-150 PPM WITHIN 5 HOURS; AT 500-1500 PPM, 
WITHIN 1 HOUR; WERE SEVERE AT 7500 PPM, WITHIN 30-60 MINUTES; AND 
20,000 PPM WAS FATAL WITHIN 5-10 MINUTES. EFFECTS MAY INCLUDE NAUSEA, 
VOMITING, HEADACHE, DIZZINESS, DROWSINESS, WEAKNESS, SOMETIMES PRECEDED 
BY A BRIEF PERIOD OF EXHILARATION OR EUPHORIA, IRRITABILITY, MALAISE, 
CONFUSION, ATAXIA, STAGGERING, WEAK, RAPID PULSE, CHEST PAIN AND 
TIGHTNESS WITH BREATHLESSNESS, PALLOR, CYANOSIS OF THE LIPS AND 
FINGERTIPS, AND TINNITUS. IN SEVERE EXPOSURES THERE MAY BE BLURRED 
VISION, SHALLOW, RAPID BREATHING, DELIRIUM, CARDIAC ARRHYTHMIAS, 
UNCONSCIOUSNESS, DEEP ANESTHESIA, PARALYSIS, AND COMA CHARACTERIZED 
BY MOTOR RESTLESSNESS, TREMORS AND HYPERREFLEXIA, SOMETIMES PRECEDED 
BY CONVULSIONS. RECOVERY DEPENDS ON THE SEVERITY OF EXPOSURE. 
POLYNEURITIS MAY OCCUR AND THERE MY BE PERSISTENT NAUSEA, ANOREXIA, 
MUSCULAR WEAKNESS, HEADACHE, DROWSINESS, INSOMNIA, AND AGITATION. NERVOUS 

A PECULIAR SKIN COLOR AND CARDIAC DISTRESS MAY PERSIST FOR 4 WEEKS. LIVER 
AND KIDNEY EFFECTS MAY OCCUR, BUT ARE USUALLY MILD, TEMPORARY IMPAIRMENTS.. 
CHROMOSOMAL DAMAGE HAS BEEN FOUND AFTER EXPOSURE TO TOXIC LEVELS. ALTHOUGH 
GENERALLY HEMATOTOXICITY IS NOT A SICNIFICANT CONCERN IN ACUTE EXPOSURE. 
DELAYED HEMATOLOGICAL EFFECTS, INCLUDING ANEMIA AND THROMBOCYTOPENIA, 
HAVE BEEN REPORTED, AS HAVE HEMORRHAGES, SPONTANEOUS BLEEDING 
AND SECONDARY INFECTIONS. IN FATAL EXPOSURES, DEATH MAY BE DUE TO 
ASPHYXIA, CENTRAL NERVOUS SYSTEM DEPRESSION, CARDIAC OR RESPIRATORY 
FAILURE AND CIRCULATORY COLLAPSE, OR OCCASIONALLY, SUDDEN VENTRICULAR 
FIBRILLATION. IT MAY OCCUR WITHIN A FEW MINUTES TO SEVERAL HOURS, OR 
CARDIAC ARRYTHMIA MAY OCCUR AT ANYTIME WITHIN 24 HOURS. ALSO, DEATH FROM 
CENTRAL NERVOUS SYSTEM, RESPIRATORY OR HEMORRHAGIC COMPLICATIONS MAY OCCUR 
UP TO 5 DAYS AFTER EXPOSURE- PATHOLOGIC FINDINGS HAVE INCLUDED 
RESPIRATORY INFLAMMATION WITH EDEMA AND HEMORRHAGE OF THE LUNGS, RENAL 
CONGESTION, CEREBRAL EDEMA, AND EXTENSIVE PETECHIAL HEMORRHAGES IN THE 
BRAIN, PLEURAE, PERICARDIUM, URINARY TRACT, MUCOUS MEMBRANES, AND SKIN. 

CENTRAL NERVOUS, HEMATOPOIETIC AND IMMUNE SYSTEMS. EARLY EFFECTS ARE VAGUE 
AND VARIED AND HAY INCLUDE HEADACHE, LIGHT-HEADEDNESS, DIZZINESS, NAUSEA, 
ANOREXIA, ABDOMINAL DISCOMFORT, AND FATIGUE. SORE, DRY THROAT, WEAKNESS, 
LETHARGY, MALAISE, DROWSINESS, NERVOUSNESS, AND IRRITABILITY HAVE 
ALSO BEEN REPORTED. LATER THERE HAY BE DYSPNEA, PALLOR, SLIGHTLY INCREASED 
.TEMPERATURE, DECREASED BLOOD PRESSURE, RAPID PULSE, PALPITATIONS, AND 
VISUAL DISTURBANCES. DIZZINESS W E N  COLD WATER IS PLACED IN THE EAR AND 
HEARING IMPAIRMENT HAVE BEEN REPORTED, AS HAVE DIFFUSE CEREBRAL ATROPHY 
ASSOCIATED WITH ATAXIA, TREMORS AND EMOTIONAL LABILITY. WORKERS EXPOSED T 
BENZENE IN COMBINATION WITH OTHER SOLVENTS HAVE EXHIBITED POLYNEURITIS. @ 
SEVERAL CASE REPORTS, ONE OF THEM AN ACUTE EXPOSURE, SUGGEST THE 
POSSIBILITY THAT SYSTEMIC EXPOSURE MAY BE ASSOCIATED WITH RETROBULBAR 
OR OPTIC NEURITIS. OCCASIONALLY HEMORRHAGES IN RETINA AND CONJUNCTIVA 

IRRITABILITY, BREATHLESSNESS, AND UNSTEADY GAIT MAY PERSIST FOR 2-3 WEEKS; 

CHRONIC EXPOSURE- LONGTERM EXPOSURE MAY CAUSE SYMPTOMS REFERABLE TO THE 
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OCCUR AND RARELY NEURORETINAL EDEMA AND PAPILLEDEMA HAVE ACCOMPANIED 
THE RETINAL HEMORRHAGES. HEMATOLOGICAL EFFECTS VARY WIDELY AND MAY 
APPEAR AFTER A FEW WEEKS OR MANY YEARS OF EXPOSURE OR EVEN MANY YEARS 
AFTER EXPOSURE HAS CEASED. THE DEGREE OF EXPOSURE BELOW WHICH NO 
BLOOD EFFECTS WILL OCCUR CANNOT BE ESTABLISHED WITH CERTAINTY. IN THE 
EARLY STAGES, THERE MAY BE BLOOD CLOTTING DEFECTS DUE TO FUNCTIONAL, 
MORPHOLOGICAL AND QUANTITATIVE PLATELET ALTERATION WITH RESULTANT 
BLEEDING FROM THE NOSE AND GUMS, EASY BRUISING AND PETECHIAE; LEUKOPENIA 
WITH PREDOMINANT LYMPHOCYTOPENIA OR NEUTROPENIA; AND ANEMIA WHICH MAY BE 
NORMOCHROMIC OR MACROCYTIC AND HYPOCHROMIC. LEUKOCYTOSIS AND 
CIRCULATING IMMATURE MARROW CELLS HAVE ALSO BEEN REPORTED. BONE MARROW 

WITH THE PERIPHERAL BLOOD PICTURE. ALSO, THE SYMPTOMS DO NOT ALWAYS 
PARALLEL THE LABORATORY FINDINGS. IF TREATED AT THIS STAGE, THE EFFECTS 
APPEAR REVERSIBLE, ALTHOUGH RECOVERY MAY BE PROTRACTED AND THERE MAY BE 
RELAPSES. DECREASED ERYTHROCYTE SURVIVAL, HEMOLYSIS, CAP1 LLARY 
FRAGILITY, INTERNAL HEMORRHAGES, IRON METABOLISM DISTURBANCES, AND 

LONGER PERIODS MAY RESULT IN APLASIA AND FATTY DEGENERATION OF THE 
BONE MARROW WITH PANCYTOPENIA. THE MOST SERIOUS CASES OF APLASTIC ANEMIA 
MAY BE FATAL DUE TO HEMORRHAGE AND INFECTION; DEATH MAY OCCUR WITHIN 3 

THAT, IN SOME CASES, THE BLOOD DYSCRASIA MAY PARTIALLY BE AN ALLERGIC 
REACTION. NUMEROUS CASE REPORTS AND SERIES HAVE SUGGESTED A 

I 

MAY BE HYPER-, HYPO- OR NORMOBLASTIC AND DOES NOT ALWAYS CORRELATE 

HYPERBILIRUBINEMIA HAVE ALSO BEEN REPORTED- EXPOSURE TO HIGH LEVELS FOR 

MONTH OF DIAGNOSIS- ENORMOUS VARIABILITY IN INDIVIDUAL RESPONSE, INCLUDING 
NON-DOSE DEPENDENT APLASIA, AND THE FINDING OF EOSINOPHILIA SUGGESTS 

RELATIONSH1P:BETWEEN EXPOSURE TO BENZENE AND THE OCCURRENCE OF 
VARIOUS TYPES OF LEUKEMIA. SEVERAL CASE-CONTROL STUDIES HAVE ALSO 
SHOWN INCREASED ODDS RATIOS FOR EXPOSURE TO BENZENE, BUT MIXED EXPOSURE 
PAllERNS AND POORLY DEFINED EXPOSURES RENDER THEIR INTERPRETATION 
DIFFICULT. THREE INDEPENDENT COHORT STUDIES HAVE DEMONSTRATED AN INCREASED 
INCIDENCE OF ACUTE NONLYMPHOCYTIC LEUKEMIA IN WORKERS EXPOSED TO BENZENE. 
ALTHOUGH APLASTIC ANEMIA IS PROBABLY THE MORE LIKELY CONSEQUENCE OF 
LONGTERM EXPOSURE, IT IS NOT UNCOMMON FOR AN INDIVIDUAL SURVIVING THIS, 
TO EO THROUGH A PRELEUKEMIC PHASE INTO FRANK LEUKEMIA. CONVERSELY, 
LEUKEMIA WITHOUT PRECEDENT APLASTIC ANEMIA CAN OCCUR. IN ONE STUDY THE 
RANGE OF TIME FROM THE START OF THE EXPOSURE TO THE DIAGNOSIS OF 

ABERRATIONS WHICH CAN ARISE IN PERIPHERAL BLOOD AND BONE MARROW CELLS 
AND PERSIST FOR A LONG TIME AFTER EXPOSURE CEASES, MAY BE ASSOCIATED WITH 
THE INCREASED INCIDENCE OF LEUKEMIA. THE IMMUNOSUPPRESSIVE EFFECT HAS 
ALSO BEEN SUGGESTED AS BEING ASSOCIATED WITH THE LEUKEMOGENESIS. ADVERSE 
EFFECTS ON THE IMMUNOLOGICAL SYSTEM HAVE BEEN SHOWN TO MAKE RABBITS 
MORE SUSCEPTIBLE TO TUBERCULOSIS AND PNEUMONIA AND MAY EXPLAIN WHY THE 
TERMINAL EVENT IN SOME CASES OF BENZENE INTOXICATION MAY BE OVERWHELMING 
INFECTION. EXPOSED MICE EXHIBITED A TENDENCY TOWARD INDUCTION OF LYMPHOID 
NEOPLASMS. RATS EXHIBITED AN INCREASED INCIDENCE OF NEOPLASMS, MAINLY 
CARCINOMAS, AT VARIOUS SITES. MENSTRUAL DISTURBANCES HAVE BEEN REPORTED 
MORE FREQUENTLY IN EXPOSED WOMEN. TESTICULAR DAMAGE HAS BEEN REPORTED IN 
RATS, RABBITS AND GUINEA PIES. SOME ANIMAL STUDIES HAVE DEMONSTRATED 
EMBRYO/FETOTOXICITY, SOMETIMES AT LEVELS AS LOW AS 10 PPM AND THE 

. POTENTIAL FOR TERATOGENIC EFFECTS SUCH AS DECREASED BODY WEIGHT AND 
SKELETAL VARIANTS, HAVE ALSO BEEN SHOWN. OTHER STUDIES HAVE NOT PRODUCED 
ANY ABNORMALITIES OR EMBRYOLETHALITY. 

LEUKEMIA WAS 3-24 YEARS. IT HAS BEEN SUGGESTED THAT THE CHROMOSOMAL 

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING 
HAS STOPPED, GIVE ARTIFICIAL RESPIRATION. MAINTAIN AIRWAY AND BLOOD 
PRESSURE AND ADMINISTER OXYGEN IF AVAILABLE. KEEP AFFECTED PERSON WARM AND 
AT REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. ADMINISTRATION OF OXYGEN 

0 
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SHOULD BE PERFORMED BY QUALIFIED PERSONNEL. GET MEDICAL AllENTION 
IMMEDIATELY. e- SKIN CONTACT: 

BENZENE : 
IRRITANT. 
ACUTE EXPOSURE- DIRECT CONTACT MAY CAUSE IRRITATION. EFFECTS MAY INCLUDE 

ERYTHEMA, A BURNING SENSATION, AND WITH PROLONGED CONTACT, BLISTERING AND 
EDEMA. UNDER NORMAL CONDITIONS, SIGNIFICANT SIGNS OF SYSTEMIC TOXICITY 
ARE UNLIKELY FROM SKIN CONTACT ALONE DUE TO THE SLOW RATE OF ABSORPTION; 
IT MAY HOWEVER, CONTRIBUTE TO THE TOXICITY FROM INHALATION. APPLICATION 
TO GUINEA PIGS RESULTED IN INCREASED DERMAL PERMEABILITY. 

CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACJ DEFATS THE SKIN AND MAY 
RESULT IN DERMATITIS WITH ERYTHEMA,. SCALING, DRYNESS, VESICULATION, AND 
FISSURING, POSSIBLY ACCOMPANIED BY PARESTHESIAS OF THE FINGERS WHICH MAY 
PERSIST SEVERAL WEEKS AFTER THE DERMATITIS SUBSIDES. PERIPHERAL NEURITIS 

PIGS INDICATE SENSITIZATION IS POSSIBLE. ALTHOUGH ANIMAL STUDIES 
HAVE FAILED TO ESTABLISH A RELATIONSHIP BETWEEN SKIN CONTACT AND A 
CARCINOGENIC EFFECT, MOST OF THE STUDIES WERE INADEQUATE; SOME PAPILLOMAS 
AND HEMATOPOIETIC EFFECTS HAVE BEEN REPORTED. 

HAS ALSO BEEN REPORTED- SECONDARY INFECTIONS MAY OCCUR. TESTS ON GUINEA 

FIRST AID-. REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED 

EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL 
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO 

ATTENTION IMMEDIATELY. 

. 

EYE CONTACT: 
BENZENE: 
IRRITANT. 
ACUTE EXPOSURE- VAPOR CONCENTRATIONS OF 3000 PPM ARE VERY IRRITATING, EVEN 

ON BRIEF EXPOSURE. DROPLETS CAUSE MODERATE BURNING SENSATION, BUT ONLY 
A SLIGHT, TRANSIENT CORNEAL EPITHELIAL INJURY MITH RAPID RECOVERY. 

50% OF RATS EXPOSED TO 50 PPM FOR MORE MAN 600 HOURS DEVELOPED CATARACTS. 
CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUNCTIVITIS. 

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE, 
OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL 
REMAINS (APPROXIMATELY IS-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY. 

INGEST1 ON : 
BENZENE : 
NARCOTI C/CARC INOGEN . 

ACUTE EXPOSURE- MAY CAUSE LOCAL IRRITATION AND BURNING SENSATION IN THE 
MOUTH, THROAT, AND STOMACH. SIGNS AND SYMPTOMS OF SYSTEMIC INTOXICATION 
MAY INCLUDE NAUSEA, VOMITING, HEADACHE, DIZZINESS, WEAKNESS, STAGGERING, 
CHEST PAIN AND TIGHTNESS, SHALLOW, RAPID PULSE, BREATHLESSNESS, PALLOR 
FOLLOWED BY FLUSHING, AND A FEAR OF IMPENDING DEATH. THERE MAY BE VISUAL 
DISTURBANCES AND CONVULSIONS. VIOLENT EXCITEMENT, EUPHORIA OR DELIRIUM MAY 
?RECEDE WEARINESS, FATIGUE AND SLEEPINESS FOLLOWED BY UNCONSCIOUSNESS, 
COMA AND DEATH. THOSE WHO SURVIVE THE CENTRAL NERVOUS SYSTEM EFFECTS MAY 
DEVELOP BRONCHITIS, PNEUMONIA, PULMONARY EDEMA, AND INTRAPULMONARY 
. HEMORRHAGE. ASPIRATION MAY CAUSE IMMEDIATE PULMONARY EDEMA AND HEMORRHAGE. 
THE USUAL LETHAL DOSE IN HUMANS IS 10-15 MILLILITERS, BUT SMALLER AMOUNTS 
HAVE BEEN REPORTED TO CAUSE DEATH. A SINGLE EXPOSURE MAY PRODUCE LONGTERM 
EFFECTS WITH PANCYTOPENIA PERSISTING UP TO A YEAR. 

CHRONIC EXPOSURE- DAILY ADMINISTRATION TO HUMANS OF 2-5 GRAMS IN OLIVE OIL 
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HAS CAUSED HEADACHE, VERTIGO, BLADDER IRRITABILITY, IMPOTENCE, GASTRIC 
DISTURBANCES, AND RENAL DYSFUNCTION, IN FEMALE RATS TREATED WITH 132 
SINGLE DAILY DOSES OVER 187 DAYS, NO EFFECTS WERE OBSERVED AT 1 MG/KG; 
SLIGHT LEUKOPENIA AT 10 MG/KG; AND BOTH LEUKOPENIA AND ANEMIA AT 50 AND 
100 MGIKG, IN A 2 YEAR GAVAGE STUDY VITH RATS AND MICE, THERE W A S  AN 
INCREASED INCIDENCE OF LYMPHOMAS AND TUMORS OF THE ORAL CAVITY, SKIN, 
LUNGS, OVARIES, AND MAMMARY, HARDERIAN, AND PREPUTIAL GLANDS, IN A ONE 

DID NOT EXHIBIT ACUTE OR SUBACUTE TOXIC EFFECTS, BUT A DOSE CORRELATED 
INCREASE OF LEUKEMIAS AND MAMMARY CARCINOMAS WAS OBSERVED, REPRODUCTIVE 

YEAR GAVAGE STUDY, RATS GIVEN 50 OR 250 MG/KG, 4-5 DAYS/WEEK FOR 52 WEEKS 

EFFECTS HAVE SEEN REPORTED IN ANIMALS, 

FIRST AID- EXTREME CARE MUST HE USED TO PREVENT ASPIRATION, GASTRIC LAVAGE 
WITH A CUFFED ENDOTRACHEAL TUBE IN PLACE TO PREVENT FURTHER ASPIRATION 
SHOULD DE DONE WITHIN 15 MINUTES, IN M E  ABSENCE OF DEPRESSION OR 
CONVULSIONS OR IMPAIRED GAG REFLEX, .EMESIS CAN ALSO BE INDUCED USING SYRUP 
OF IPECAC WITHOUT INCREASING THE HAZARD OF ASPIRATION (DREISBACH, HANDBOOK 

LAVAGE SHOULD BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL, GET MEDICAL 
ATTENTION IMMEDIATELY, 

OF POISONING, 12TH ED, ) TREAT SYMPTOMATICALLY AND SUPPORTIVELY 9 GASTRIC 

ANTIDOTE : 
NO SPECIFIC ANTIDOTE, TREAT SYMPTOMATICALLY AND SUPPORTIVELY 9 

REACTIVITY 

REACTIVITY: 

I NCOMPAT I B I L IT I ES : 

STABLE UNDER NORMAL TEMPERATURES AND PRESSURES, 

BENZENE : 
ACIDS (STRONG): INCOMPATIBLE 
ALLYL CHLORIDE WITH DICHLOROETHYL 

ARSENIC PENTAFLUORIDE + POTASSIUM 
BASES (STRONG) : INCOMPATIBLE. 

POSSIBLE EXPLOSION. 
ALUMINUM OR ETHYLALUMINUM SESQUICHLORIDE: 

METHOXXDE: EXFLOSIVE INTERACTION. 

BROMINE + IRON: INCOMPATIBLE. 
BROMINE PENTAFLUORIDE: FIRE AND EXPLOSION HAZARD. 
BROMINE TRIFLUORIDE: POSSIBLE EXPLOSION OR IGNITION. 
CHLORINE: EXPLOSION IN THE PRESENCE OF LIGHT. 
CHLORINE TRIFLUORIDE: VIOLENT REACTION WITH POSSIBLE EXPLOSION. 
CHROMIC ANHYDRIDE (POWDERED) : IGNITION. 
DIBORANE: SPONTANEOUSLY EXPLOSIVE REACTION IN AIR. 
DIOXYGEN DIFLUORIDE: IGNITION, EVEN AT REDUCED TEMPERATURES. 
DIOXYGENYL TETRAFLUOROBORATE: IGNITION REACTION. 
INTERHALOGEN COMPOUNDS: IGNITION OR EXPLOSION. 
IODINE HEPTAFLUORIDE: IGNITION ON CONTACT. 
IODINE PENTAFLUORIDE: VIOLENT INTERACTION ABOVE 50 C, 
NITRIC ACID: VIOLENT OR EXPLOSIVE UNLESS PROPERLY AGITATED AND COOLED. 
NITRYL PERCHLORATE: EXPLOSIVE INTERACTION. 
OXIDIZERS (STRONG) : FIRE AND EXPLOSION HAZARD. 
OXYGEN (LIQUID) : EXPLOSIVE MIXTURE. 
OZONE: FORMATION OF EXPLOSIVE GELATINOUS OZONIDE. 
PERCHLORATES (METAL) : FORMATION OF EXPLOSIVE COMPLEX. 
PERCHLORYL FLUORIDE + ALUMINUM CHLORIDE; FORMATION OF SHOCK SENSITIVE 
PERMANGANATES + SULFURIC ACID: POSSIBLE EXPLOSION. 

COMPOUND. 
0 
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PERMANGANIC ACTO: EXPLOSION HAZARD. 
PEROXODISULFURIC ACID: EXPLOSION HAZARD. 
PEROXOMONOSULFURI C AC ID : EXFLOS IVE INTERACTION . 
POTASSIUM PEROXIDE: IGNITION. 
SILVER PERCHLORATE : FORMATION OF EXPLOSIVE COMPLEX. 
SODIUM PEROXIDE + WATER: IGNITTON. 
URANIUM HEXAFLUORIDE: VIOLENT, REACTION. 

DECOMPOSITION: 
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF CARBON. 

POLYMERIZATION; 
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL 
TEMPERATURES AND PRESSURES. 
-_)_-------_--------___)________________-------------------------------------- 

STORAGE AND DISPOSAL 

OBSERVE ALL FEDERAL, STATE AND LOCAL RECOMMENDATIONS .WHEN STORING OR DISPOSING 
OF THIS SUBSTANCE, FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE 
ENVIRONMENTAL PROTECTION AGENCY. 

+*STORAGE+* 

STORE IN ACCORDANCE WITH 29 CFR 1910.106. 

BONDING AND GROUNDING: SUBSTANCES WITH LOW ELECTROCONDUCTIVITY, WHICH 
MAY BE IGNITED BY ELECTROSTATIC SPARKS, SHOULD BE STORED IN CONTAINERS 
WHICH MEET THE BONDING AND GROUNDING GUIDELINES SPECIFIED BY NFPA 77-1983, 
RECOMMENDED PRACTICE ON STATIC ELECTRICITY. 

PROTECT AGAINST PHYSICAL DAMAGE, OUTSIDE OR DETACHED STORAGE IS PREFERABLE, 
INSIDE STORAGE SHOULD BE IN A STANDARD FLAMMABLE LIQUIDS STORAGE ROOM OR 
CABINET, SEPARATE FROM OXIDIZING MATERIALS (NFPA 49, HAZARDOUS CHEMICALS 
DATA, 1975). 

STORE AWAY FROM INCOMPATIBLE SUBSTANCES. 

+*DISPOSAL++ 

DISPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICABLE TO GENERATORS OF 
HAZARDOUS WASTE, 40 CFR 262, EPA HAZARDOUS WASTE NUMBER UO19. 

BENZENE - REGULATORY LEVEL: 0.5 M6/L 
. 
. 

MATERIALS WHICH CONTAIN THE ABOVE SUBSTANCE AT OR ABOVE THE REGULATORY 
LEVEL MEET THE EPA CHARACTERISTIC OF TOXICITY, AND MUST BE DISPOSED OF IN 
ACCORDANCE WITH 40 CFR PART 262, EPA HAZARDOUS WASTE NUMBER 0018. 
n* 

CONDITIONS TO AVOID 

. AVOID CONTACT WITH HEAT, SPARKS, FLAMES, OR OTHER SOURCES OF IGNITION, VAPORS 
’ MAY BE EXPLOSIVE, AVOID OVERHEATING OF CONTAINERS; CONTAINERS MAY VIOLENTLY 
, RUPTURE IN HEAT OF FIRE, AVOID CONTAMINATION OF WATER SOURCES 
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SPILL AND LEAK PROCEDURES 71 

SOIL SPILL: 
DIG HOLDING AREA SUCH AS LAGOON, POND OR PIT FOR CONTAINMENT, 
DIKE FLOW OF SPILLED MATERIAL USING SOIL OR SANDBAGS OR FOAMED BARRIERS SUCH 
AS POLYURETHANE OR CONCRETE. 
USE CEMENT POWDER, FLY ASH, SAWDUST OR COMMERCIAL SORBENT TO ABSORB BULK 
LIQUID. 
REDUCE VAPOR AND FIRE HAZARD WITH FLUOROCARBON WATER FOAM. 

AIR SPILL: 
KNOCK DOWN VAPORS WITH WATER SPRAY, KEEP UPWIND, 

WATER SPILL: 
LIMIT SPILL MOTION AND DISPERSION WITH NATURAL BARRIERS OR OIL SPILL CONTROL 
BOOMS. 
APPLY DETERGENTS, SOAPS, ALCOHOLS OR ANOTHER SURFACE ACTIVE AGENT TO THICKEN 
SPILLED MATERIAL. 
APPLY UNIVERSAL GELLING AGENT TO IMMOBILIZE TRAPPED SPILL AND INCREASE 
EFFICIENCY OF REMOVAL. 
IF DISSOLVED, APPLY ACTIVATED CARBON AT TEN TIMES THE SPILLED AMOUNT IN THE 
REGION OF 10 PPM OR GREATER CONCENTRATION, 
USE SUCTION HOSES TO REMOVE TRAPPED SPILL MATERIAL. 
USE DREDGES OR LIFTS TO EXTRACT IMMOBILIZED MASSES OF POLLUTION AND 
PRECIPITATES. 

OCCUPATIONAL SPILL: 
SHUT OFF IGNITION SOURCES, STOP LEAK IF YOU CAN DO IT WITHOUT RISK, USE WATER 
SPRAY TO REDUCE VAPORS, FOR SMALL SPILLS, TAKE UP WITH SAND OR OTHER ABSORBENT 
MATERIAL AND PLACE INTO CONTAINERS FOR LATER DISPOSAL, FOR LARGER SPILLS, DIKE 
FAR AHEAD OF 'SPILL FOR LATER DISPOSAL, NO SMOKING, FLAMES OR FLARES IN HAZARD 
AREA, KEEP UNNECESSARY PEOPLE AWAY; ISOLATE HAZARD AREA AND RESTRICT ENTRY, 

REPORTABLE QUANTITY (RQ) ; 1000 POUNDS 
THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 REQUIRES 
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS 
SUBSTANCE .BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE 
AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40), IF THE RELEASE OF 
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE 

METROPOLITAN WASHINGTON, D.C. AREA (40 CFR 302.6). 
CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) 424-3302 OR (202) 426-2675 IN THE 
--------------------------.-------.-------------------------------------------- 

PROTECTIVE EQUIPMENT 

VENTILATION: 
PROVIDE LOCAL EXHAUST OR PROCESS ENCLOSURE VENTILATION TO MEET THE PUBLISHED 
EXPOSURE LIMITS. VENTILATION EQUIPMENT MUST BE EXPLOSION-PROOF. 

BENZENE. 
VENTILATION SHOULD MEET THE REQUIREMENTS IN 29 CFR 1910.1023(F). 

RESPIRATOR: 
THE FOLLOWING RESPIRATORS ARE THE MINIMUM LEGAL REQUIREMENTS AS SET FORTH 

BY THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION FOUND IN 29 CFR 1910, 0 SUBPART 2. 



* BENZENE: 
CONCENTRATION: 

LESS THAN OR 
EQUAL TO 10'PPM- 

LESS THAN OR 
EQUAL TO 50 PPM- 

LESS THAN OR 
EQUAL TO 100 PPM- 

ACC026 10 PAGE 10 OF 11 

REQUIRED RESPIRATOR; 

HALF-MASK AIR-PURIFYING RESPIRATOR WITH, ORGANIC VAPOR 
- CARTRIDGE. 

FULL FACEPIECE 
FULL FACEPIECE 

RESPIRATOR WITH ORGANIC VAPOR CARTRIDGES, 
GAS MASK WITH CHIN STYLE CANISTER. 

POWERED AIR-PURIFYING RESPIRATOR WITH FULL FACEPIECE 
ORGANIC VAPOR CANISTER. 

LESS THAN OR 
EQUAL TO 1000 PPM- SUPPLIED AIR RESPIRATOR WITH FULL FACEPIECE IN 

POSITIVE- PRESSURE MODE. 

GREATER THAN 
1000 PPM OR 
UNKNOWN 
CONCENTRATION- SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE 

IN POSITIVE-PRESSURE MODE, 

FULL FACEPIECE POSITIVE-PRESSURE SUPPLIED-AIR RESPIRATOR 
WITH AUXILIARY SELF-CONTAINED AIR SUPPLY 

ESCAPE- ANY ORGANIC VAPOR GAS MASK. 
ANY SELF-CONTAINED BREATHING APPARATUS WITH FULL 

FACEPIECE. 

FIREFIGHTING- FULL FACEPIECE SELF-CONTAINED BREATHING APPARATUS IN 
POSITIVE- PRESSURE MODE, 

THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS 
BY THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO 
CHEMICAL HAZARDS OR NIOSH CRITERIA DOCUMENTS. 
THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND 
IN THE WORK PLACE AND BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE OF 
OCCUPATIONAL SAFETY AND HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION. 

AT ANY DETECTABLE CONCENTRATION: 

SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN 

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE OPERATED IN 
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE, 

PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE IN COMBINATION 
WITH AN AUXILIARY SELF-CONTAINED BREATHING APPARATUS OPERATED 
IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE. 

ESCAPE- AIR-PURIFYING FULL FACEPIECE RESPIRATOR (GAS MASK) WITH A CHIN-STYLE 
OR FRONT- OR BACK-MOUNTED ORGANIC VAPOR CANISTER. 

ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS. 

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH 

SELF CONTAINED B R E A M N G  APPARATUS WITH FULL FACEPIECE OPERATED IN 
t 1  oc ooc Add 0 
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PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE. 

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED TO PRESSURE-DEMAND . 
OR OTHER POSITIVE PRESSURE MODE IN COMBINATION WITH AN AUXILIARY 

POSITIVE PRESSURE MODE. 
SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND OR OTHER 

CLOTH1 NG : 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT 
TO PREVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE. 

BENZENE: 
PROTECTIVE CLOTHING SHOULD MEET THE REQUIREMENTS FOR PERSONAL PROTECTIVE 
EQUIPMENT IN 29 CFR 1910.1028(H). 

GLOVES: 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS 
SUBSTANCE. 

BENZENE : 
PROTECTIVE GLOVES SHOULD MEET THE REQUIREMENTS FOR PERSONAL PROTECTIVE 
EQUIPMENT IN 29 CFR 1910.1028(H). 

EYE PROTECTION: 

EYE CONTACT WITH THIS SUBSTANCE, 

BE EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH 
FOUNTAIN WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE. 

EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES TO PREVENT 

EMERGENCY EYE WASH: WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE’S EYES MAY - 

BENZENE: 
PROTECTIVE EYE EQUIPMENT SHOULD MEET THE REQUIREMENTS FOR PROTECTIVE CLOTHING 
AND EQUIPMENT IN 29 CFR 1910.1028(H). 

- 
AUTHORIZED - FISHER SCIENTIFIC, INC, 

CREATION DATE: lO/ll/eS REVISION DATE: 07/13/90 

-ADD IT1 ONAL INFORMATION- 

THIS INFORMATION 1s BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST 
INFORMATION CURRENTLY AVAILABLE TO US, HOWEVER, WE MAKE NO WARRANTY OF 

. MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO 
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS 
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE 
INFORMATION FOR THEIR PARTICULAR PURPOSES. 



MU750 MITHYL MRHACRYIATE 

PROP: Liquid. D: 1.046 @ 16'/4" bp: 126.5' @ 756 mm. 
Decomp in water; sol in alc and ether. 

SYNS: 
.s-DIMETHYL SULPHATE 

METHANESULPHONIC ACID 

METHYL ESTER 
METHYL ESTER OF METHANE- 

SULFONIC ACID 
METHYL ESTER OF METHANE- 

SULPHONIC ACID 

MFlHYLMETHANSWONAT 
(GERMAN) 

METHYL METHANESULIWNATE 

M m P T L  METHANESULPHONATE 
METHYL METHANSWONATE 
MEnrrL METHANSULPHONATE 

MMS 

NSC-50256 

TOXICITY DATA: 
mmo-sat 1 puplate 
mma-sat 100 pg/plate 

pic-bcs 50 mmoVL 
dns-dmg : emb 4500 pmoVL 
dnr-smc 900 nmoUL 
sce-nml-skn 500 pmoVL 
dns-hmn: fbr 2400 pmoUL 
dns-hmn:oth 100 pmoUL 
dnd-mus : emb 250 nmoUL 
orl-rat TDLo: 100 mgkg (ID 

ipr-rat TDLo: 100 mgkg (15D 

ipr-rat TDLo: 100 mgkg  (13D 

orl-rat TDLo : 420 mgkgL?W-C : 

ipr-rat TDLo : 72 mgkg : ETA 
scu-rat TDLo: 184 mgkgl46W-I: 

ivn-rat TDLo:30 mgkg (21D 

ivn-rat TDLo : 96 mglkg : ETA 
ivn-rat TDLo : 20 mg/kgl( 15D 

unr-rat TDLo:20 rngkg/(lSD 

orl-mus TDLo:300 mgkg/8W-I: 

unr-rat TD :75 mgkg/lOW-I: 

orl-mus TD : 14 gkgl78W-C: 

orl-rat LD50:225 mgkg 
ipr-rat LD50: 1 14 mgkg 
scu-rat LD50: 125 mglkg 
ivn-rat LD50: 175 mgkg 
ipr-mus LDLo: 130 mgkg 
ivndog LDLo:U mgkg 
orlqal LD50:75 m a g  

male) : REP 

preg) : TER 

p g )  : TER 

ETA 

ETA 

preg) : ETA,TER 

preg) : ETA.TER 

preg) :ETA,= 

NE0 

ETA 

NE0 

orl-bwd LD50 : 56200 pglkg 

CODEN: 
MUREAV 130.79.84 
WMUDM 6(Suppl 

UEBA6 22,338.84 
MUREAV 112.215.83 
CNJGA8 24.771.82 
MUREAV 105.235.82 
WMUDM 7.267.85 
TXAPA9 79.28,85 
AJOGAH 148.929.84 
TJADAB 26(3).14A.82 

21.1.84 

JRPFA4 18.15.69 

JRPFA4 17.325.68 

CRNGDP 6.1529.85 

NATUAS 223.947.69 
ZEKBAI 74,241.70 

43XWAI -.15,78 

ANYAA9 163,717.69 * 

UCAAH 8.641.72 

IARCCD 4,143.73 

=A9 82.19.86 

BJCAAI 50.63.84 

SCIEAS 161.913.68 

FCTXAV 19,347.81 
F(JTOD7 22.665.84 
ZEKBAI 74241.70 
ZEKBAI 74.241,70 
YOMJA9 20,105.79 
CCSUBJ 2.203.65 
JRPFA4 48,371.76 
AECI'CV 12.355.83 

IARC Cancer Review: Animal Sufficient Evidence 
IMEMDT 7,253.74. Reported in EPA TSCA Inventory. 
EPA Genetic Toxicology Program. 

THR: Poison by ingestion, intraperitoneal, intravenous, and 
subcutaneous routes. An experimental carcinogen, neoplas- 
tigen, tumorigen and teratogen. Human mutagenic data. 
Experimental reproductive effects. When heated to decom- 

0 

233.4.': 
I 

position it emits toxic fumes of SO,. See also SULFQ- 
NATES and ESTERS. 

MLH750 HR: 3 
METHYL METHACRYLATE 
CAS: 80-62-6 NIOSH: OZ 5075000 
DOT: 1247 
mf: C5H,02 mw: 100.13 

PROP: Colorless liquid, very sltly sol in water. Mp: -50', 
bp: 101.Oo, flash p: 50°F (OC). d: 0.936 @ 20"/4", vap 
press: 40 mm @ 25.5'. vap d: 3.45, lel: 2.1%. uel: 12.5%. 

SYNS: 
DIAKON 
METAKRYLAN METYLU (POLISH) 
METHACRYLATE dc METHYLE 

(FRENCH) 
METHACRYLSAEUREMETHY ES- 

TER (GERMAN) 
METHYLUETHACRYLAAT 

(DUTCH) 
METHYL-METHACRYLAT GER- 

MAN) 
METHYL METHACRYLATE 

METHYL-a-MmYLACRYLATE 

METHY L-2-MEWY L-2-PRO- 
PENOATE 

2-METHYL-2-PROPENOIC ACID 

MFIHYLESTER 
MFIlL METACRILATO (ITALIAN) 

MME 
"MONOCITE" METHACRYLATE 

MONOMER 

NCI-C50680 
RCRA WASTE NUMBER U162 

MONOMER. INHIBITED (DOT) 

TOXICITY DATA: 
skn-rbt 10 g/kg open 
eye-rbt 150 mg 
mma-sat 34 mmoUL 
cyt-rat-ihl 4 mg/m3/16W 
mma-mus:lym 500 mg/L 

ihl-rat TCLo: 109 g/m3/17M 

ihl-rat TCLo : 54 mg/m3/24H (8W 

ipr-rat TDLo:405 mgkg (5-15D 

imprat TDLo: 1620 m@g:ETA 
ihl-hmn TCLo: 125 ppm:CNS 
ihl-hmn TCLo:60 mg! 

orl-rat LD50:7872 mgkg 
ihl-rat LC50: 3750 ppm 
ipr-rat LD50: 1328 mgkg 
scu-rat LD50 : 7500 mgkg 
orl-mus LD50:5204 mgkg 
ihl-mus LCLo: 13 g/m3 
ipr-mus LD50: lo00 mgkg 
scu-mus LD50: 6300 mgkg 
orl-dog LDLo: 5000 mg/kg 
scudog LD50:4500 mgkg 
orl-rbt LDLo : 6550 mgkg 
ihl-rbt LCLo: 17500 mg/m3/4H 
orl-gpg LD50: 6300 mgkg 
ihl-gpg LCLo: 19OOO mg/m3/5H 
ipr-gpg LD50: 2000 mgkg 
scu-gpg LD5O: 6300 mgkg 

(6-15D preg):TER 

pre):REP 

preg) : TER 

m3:CNS.CVS 

CODEN: 
JIHTAB 23.343.41 
INMEAF 14,292.45 

BZARAZ 27.102.74 
ENMUDM 8(Suppl 

TXAPA9 50.45 1.79 

JBJSA3 6 1-A. 1203.79 

6) ,486 

GIPZAB 21(2).49.77 

JDREAF 51.1632.72 

CORTBR 88.223.72 
GISAAA 19(10).25,54 
GTPZAB 136.57 

JIHTAB 23,343.41 
14CYAT 2,1880.63 
JDREAF 51.1632.72 
INMEAF 14.292.45 
TOLED5 11,125.82 
GISAAA 20(8),19.55 
INMEAF 14.292.45 
INMEAF 14,292.45 
INMEAF 14,292.45 
INMEAF 14.292.45 
JIHTAB 23,343.41 
JIHTAB 23,343.41 
INMEAF 14,292.45 
JIHTAB 23.343.41 
INMEAF 14.292.45 
INMEAF 14.292.45 

IARC Cancer Review: Human Inadequate Evidence 
IMEMDT 19,187.79; Animal Inadequate Evidence 
IMEMDT 19,187.79. NTP Carcinogenesis Studies (inha- 
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2335 2-METHYL-2-(METHYLAMlNO)-l~~BENZODIOXOLE HYDROCHLORIDE MW750 

lation); No Evidence: mouse, rat NTPTR* NTP-TR-314.86. 
Reported in EPA TSCA Inventory. Community Right To 
Know List. 

OSHA PEL: TWA 100 ppm 
ACGIH TLV: TWA 100 ppm 

DOT Classification: Flammable Liquid; Label: Flammable 

THR: Moderately toxic by inhalation and intraperitoneal 
routes. Mildly toxic by ingestion. An experimental tumori- 
gen and teratogen. Human systemic effects by inhalation: 
sleep effects, excitement, anorexia and blood pressure de- 
crease. Experimental reproductive effects. Mutagenic data. 
A skin and eye irritant. A common air contaminant. 

A very dangerous fire hazard when exposed to heat or 
flame; can react with oxidizing materials. Explosive in the 
form of vapor when exposed to heat or flame. The monomer 
may undergo spontaneous, explosive polymerization. Re- 
acts in air to form a heat-sensitive explosive product (ex- 
plodes on evaporation at 60°C). May ignite on contact with 
benzoyl peroxide. Potentially violent reaction with the po- 
lymerization initiators azoisobutyronitrile; dibenzoyl perox- 
ide; di-tert-butyl peroxide; propionaldehyde. To fight fire, 
use foam, COz, dry chemical. When heated to decomposi- 
tion it emits acrid smoke and imtating fumes. See also 
ESTERS. 
MU350 HR: 3 

Liquid 

METHYL-IMETHOXY CARBONYLAZOCROTO- 
NATE 

CAS: 63160-33-8 
mf: C7HI&O4 mw: 186.17 

CH3OCO*N=NC(CH+CHCO*OCH3 

THR: Explodes during vacuum distillation. Potentially dan- 
gerous polymerization reaction during storage at room tem- 
perature. When heated to decomposition it emits toxic 
fumes of NO,. 
MU750 HR: 3 
2 - M E T H n - S - M E T H O X Y - N - D ~ T ~ ~ ~ A -  

MINE 
CAS: 67292-68-6 NIOSH NL 7400000 
mf: Cl4H2&l2O mw: 232.36 

SYNS: 
436s cr MElHYL-2-MElHOXY-S-N-DI- 
3-(2-(DIMFIHYLAMlNOElHYLbS- MElHYLTRYmAMINE 

MEIHOXY-2-M-U 

TOXICITY DATA: CODEN: 
ipr-rat LD50: 74 rng/kg BSCFAS (5).1411,65 
ipr-mus LD50: 100 rng/kg BSCFAS (5),1411,65 
ivn-mus LD50:48 rng/kg BSCFAS (5),1411.65 
ivn-rbt LD50:22 rng/kg BSCFAS (5),1411,65 

THR: Poison by intraperitoneal and intravenous mutes. 
When heated to decomposition it emits toxic fumes of NO,. 

MLJOOO HR: 3 
METHYL(((METHOXYMETHYLPHOSPHIN0- 
THI0YL)THIO)ACETYL) METHYLCARBA- 
MATE 

CAS: 29173-31-7 NIOSH: TA 7565000 
mf. C7HI4NO4PS2 mw: 271.31 

SYNS: 
MC 2420 MECARPHON 

TOXICITY DATA: CODEN: 
orl-rat LD50:57 mgkg GUCHAZ 6,324.73 

THR: Poison by ingestion. Moderately toxic by skin con- 
tact. When heated to decomposition it emits very toxic 
fumes of SO,, PO, and NO,. See also CARBAMATES. 

skn-rat LD50:720 mg/kg FMCHA2 -,D191,80 

MLJ500 HR: 3 
l-METHYL&( l-METHYLALLYL)-2,5-DITHIO- 

BIUREA 
CAS: 926-93-2 NIOSH EC 1490000 
mf: C7H14N4S2 mw: 218.37 

SYNS: 
AIMAX 

AY-61122 

COMPOUND 33.828 
DrI'IilOCARBAMOYLHYDRAZNE 
I.C.I. 33.828 
MAm 
MFfALLIBURE 
MEI'HALLIBURE 
l ~ - M E r l i Y L A U Y L T H l O C A R A -  

M O Y L - 2 - M m M T H l O C A R B A -  

MOYLHYORAPNE 

TOXICITY DATA: CODEN: 
unr-wmn TDLo:30 rngkg (30D 

orl-rat TDLo: 120 mgkg (10D 

orl-rat TDLo: 300 mg/kg (4-6D 

orl-pig TDLo:5 rng/kg (25-34D 

orl-rat LD50: 1 g/kg 
ivo-rnus LD50: 180 mgkg 

THR: Poison by intravenous route. Moderately toxic by 
ingestion. An experimental teratogen. Human reproductive 
effects by unspecified mute: mensmal cycle changes or 
disorders. Experimental reproductive effects. When heated 
to decomposition it emits very toxic fumes of SO, and 
NO,. 

JRPFA4 5,459.63 

JRPFA4 38,395,74 

JRPFA4 7.21 1,64 

CNVJA9 12.125.71 

NATUAS 192.1 191.61 
cswx* Nx#03991 

pre):REP 

male) : REP 

preg) : TER 

preg) : TER 

MU750 HR: 3 
2-METHYL-2-(METHYLAMINO)-1,3-BENZODIOX- 
OLE HYDROCHLORIDE 

CAS: 78186-61-5 
mf: CgHIIN02CIH mw: 201.67 

NIOSH: DF 4921 100 



- MU750 N-METHYL4'-(pMDHYLAMlNOPHENYUZO)ACETANIUDE 2336 

TOXICITY DATA: CODEN: 
ivn-rat LD50 : 45 mg/kg 
ipr-mus LD50: 100 mg/kg 

THR: Poison by intravenous and intraperitoneal mutes. 
When heated to decomposition it emits very toxic fumes 
of HCI and NO,. 

EJMCPS 12.413.77 
EJMCPS 12,413.77 

MLK750 HR: 3 
N-METHYL-4'-( p-METHYLAMINOPHENYLAZO) 
ACETANILIDE 

CAS: 53499-68-6 NIOSH: AE 495oooO 
d. C1,$iI8N40 mw: 282.38 

SYNS: 
44N-ACElYL-N-MEIHYL)AINO- N-MElHYL-N44-((MMElHn- 

4'-N-MElHYlAMINOAZOBEN- A M 1 N o ) P H E N n ) m ) P H E N n -  
ZEN€ ACErAMIDE) 

N ' - A C F M - N ' - M O N 0 M F ' -  
AMNO-N-MONOMETHYLA-A- 

[NOAZOBWLENE 

TOXICITY DATA: CODEN: 
mma-sat 250 nmoUplate CNREA8 46.1654.86 
dns-rat:Ivr 1 pmoVL CNRAE8 46.1654.86 
orl-rat TDLo:2500 mg/kg/l7W- CNREA8 34,2274.74 

C:ETA 

THR An experimental tumorigen. Mutagenic data. When 
heated to decomposition it emits toxic fumes of NO,. 

i MU800 HR: 3 
i 

I (4,3-b)PYRIDAZINE 
NIOSH xz 5493000 

~MEm-8-METHYLAMINo-s-TRIAzoLo 

mf: C7H& mw: 163.21 

SYNS: 
COMPOSE 134 P (FRENW 
MmiYL-&MFIHYLAMlNO-E-a- 

TRUUOU)(4.3b)PYRIDAWE 

(FRENCH) 

134 P 

TOXICITY DATA: CODEN: 
orl-rat LDLo : 75 mg/kg ARTAK 121.354.59 
orl-mus LDLo:54 mgkg AETAK 121.15459 
scu-mu LDLo : 65 mgkg ARTAK 121,154.59 
ivn-mus LDLo:40 mg/kg AETAK 121,154.59 
ivn-rbt LDLo:70 mgkg ARTAK 121.15459 

T.HR: Poison by ingestion, subcutaneous and intravenous 
routes. When heated to decomposition it emits toxic fumes 
of NO,. 

M U 5 0  HR: 3 
METHYL-pMETHYLBENZENESULFONATE 
CAS: 80-48-8 NIOSH: XT 7000000 
mf: C8HloO$ mw: 186.24 

PROP Light brown crystals; crystals of ethyl ligroin. D: 
1.230-1.238 @ 25"/25", vap d: 6.45, mp: 28". Insol in 
water, sol in benzene, very sol in alc and ether. 

SYNS: 
METHYLESTER KYSELWY p 

TOLUENSULFONOVE (CZECH) 
M F I H Y L 4 M E T H Y L B E N Z U L -  

FONATE 
METHYL-pTOLUEVESULMNATE 

TOXICITY DATA: 
skn-rbt 500 rng/24H SEV 
eye-rbt 500 rng/24H MLD 
orl-rat TDLo: 1400 mg/kg/2Y: 

scu-rat TDLo : 50 mg/kg : ETA 
scu-rat TD : 800 rnp/kg/54W-I: 

orl-rat LD50:341 mg/kg 
xu-ra t  LD50:250 mg/kg 

ETA 

ETA 

METHYL- TOLUENEASULFONATE 
METHYL TOSYLATE 

METHYL-pTOSYLATE 
pTOLUOISULFONSAEURE 

METHYL ESTER IGERMAN) 

CODEN: 
28ZPAK -,197.72 
28ZPAK -,197,72 
ZEKBAI 74.241.70 

FCIXAV 6.576.68 
ZEKBAI 74.241.70 

28ZPAK -.197.72 
ZEKBAI 74,241.70 

Reported in EPA TSCA Inventory. 

THR: Poison by ingestion and subcutaneous route. An ex- 
perimental tumorigen. An eye and severe skin initant. A 
vesicant and skin sensitizer. When heated to decomposition 
it emits toxic fumes of SO,. See also ESTERS and SULFO- 
NATES. 

M U 0 0  HR: 3 

YL)ETHYL) PIPERAZINE HYDROCHLORIDE 
CMETHYL-1-(2-(2-METHYL-1,3-BENZODIOXOL3- 

CAS: 52400-65-4 
mf: CI5H2N2O2*C1H mw: 298.85 

NIOSH: DF 4921 120 

SYN: t-M&t?iYL-Z-(Z-(6hfEWYL- l - P I P ~ h ' Y L ) E T H Y L ) -  1.3-8ENZQ- 

DIOXOLE HYDROCHLORIDE 

TOXICITY DATA CODEN: 
ivn-rat LD50: 20 mg/kg 
ipr-rnus LD50: 110 mgkg 

THR Poison by intravenous and intraperitoneal routes. 
When heated to decomposition it emits very toxic fumes 
of HC1 and NO,. 

MLMSOO HR: I 

U M C M  12.413.77 
U M C M  12.413.77 

2-ME"L-1-((2-METHYLCYCLOHEXYL)CAR- 
B0NYL)PIPERIDINE 

CAS: 6a162-93-6 NIOSH: TN 1275800 
mf: CI4HzNO mw: 223.40 

SYN: w-36543 

TOXICITY DATA: CODEN: 
skn-rbt 500 mg/24H MLD 
eye-rbt 100 mg MOD 

NTIS** AD-AO53-882 
NTIS** AD-AO53-882 

THR: A skin and eye initant. When heated to decomposi- 
tion it emits toxic fumes of NO,. 

HR: 2 MW600  

' B0NYL)PIPERIDINE 
CAS: 64387-78-6 NIOSH: TN 1276000 
mf: CI4H3NO mw: 223.40 

3-METHYL-1-((2-METHYLCY CL0HEXYL)CAR- 



RAG300 RACEMOMYCIN A 7 1  2956 

genesis and effects on testes, epididymis and sperm duct. 
Human teratogenic effects by an unspecified route: develop 
mental abnormalities of the eye and ear. Experimental re- 
productive effects. Used as a drug to induce ovulation and 
for the treatment of oligospermia. When heated to decompo- 
sition it emits very toxic fumes of C1- and NO,. 

RAG300 HR: 3 
IUCEiMOMYCIN A 
CAS: 3808-42-2 NIOSH: NJ 5830900 
mf: C19HMN808 mw: 502.61 

SYNS: 
A\TIBlOTIC S 15- IA  

24 rZ-DEOXY-243.CDlAhIINOHEX- STREPTOTHRICIN VI 
STREPTOTHRICIN F 

A..AMIW)-a-d-GLUOPYRANO. YAZUMYClN A 

SniAMmo~3.3..5.6.7.7a- 
HUCAHYDRO-7-HYDROXYJH- 
MIDAZ~4.5C)PYRU)lN~NE- 
6’SARBAMATE 

TOXICEY DATA: CODEN: 
ipr-mus LD50 : 250 mg/kg 
x u - m u  LD50: 1370 pg/kg 
ivn-mus LD50: 150 rng/kg 

THR: Poison by subcutaneous, intravenous and intraperito- 
neal routes. When heated to decomposition it emits toxic 
fumes of NO,. See also CARBAMATES. 

85GDA2 1,250.80 
ANTIBAL 14.48.69 
85GDA2 1,285.80 

for exposure to R radiation. “Near IR” (7800A- 14000A) 
is blamed for many eye cataracts. The eyes may be easily 
protected by wearing gozgles. Ultraviolet (UV) radiation 
is that part of the EM s p e m m  between lOOA and 4000A. 
The UV-A band of UV extends from 315081-4000A and 
is called “Black light” or “near UV.” This band can 
cause thermal skin bums, skin pigmentation and photoreac- 
tions. It does not, in general, cause eye injury. From 28WA 
to 3150A is “mid-W,” or erythemal region. This band 
produces photokeratitis and possibly skin cancer. The UV 
band from 1000A-2800A is the UV-C band. It is known 
as “far UV” or “short UV.” This band of UV is germicidal 
and viricidal, and destroys molds and yeasts as well. There 
is a sub-region of W - C  from 1700A-2200A which pro- 
duces ozone. The whole W region can damage human 
skin and eyes. In eyes, it can cause blepharitis, conjunctivi- 
tis, keratitis, keratoconjunctivitis. Skin exposure to solar 
UV can cause erythema, tanning; chronic skin exposure 
to solar UV leads to tanning. elastosis (dry, leathery, deeply 
wrinkled skin) and an incidence of non-melanoma skin can- 
cer. 

.” 
’ 

Type of 
radiation Wavelength A 

cosmic ................... 0.0005-0.005 
gamma 0.005 -1.4 
x ....................... 0.1 -100 
w ...................... 100 -4Ooo 

................... 

visible.. .................. 4ooo -7000 
infrarrd.. 7000 -2.000,000 RAQOOO HR: D 

PROP Electromagnetic radiation (also called rudiunr en- 
ergy) is emitted from matter in the form of photons (quanta), 
each having an associated electromagnetic wave having 

................. : RADIATION 

RAQOZO HR: D 
RADIATION, IONIZING 

frequency (u) and wavelength (A). The various forms of 
radiant energy are characterized by their wavelength, and 
together they comprise the electromagnetic spectrum, the 
components of which are as follows: (1) cosmic gamma 
rays, (2) gamma rays from radioactive disintegration of 
atomic nuclei, (3) x-rays, (4) ultraviolet rays, (5) visible 
li@t rays, (6) infrared, (7) microwave, and (8) radio (Hertz- 
ian) and electric rays. Radiation having the shortest wave- 
length is the most penetrating. Quanta are not electrically 
charged and have no mass, their velocity of propagation 
is the same, and all display the properties characteristic 
of light having a dual nature (wave-like and corpuscular). 
Infrared radiation is that part of the electromagnetic spec- 
trum between visible light and the microwave region, Le., 
7000A - 2.2 x IO6 A. All objects at a temperature greater 
than 0% emit IR radiation to cooler surfaces, and the hotter 
the emitter the shorter the emitted IR wavelength. When 
the emitter is hot enough, visible (wA-~oooA), and 
even UV ( l ~ A - ~ A > ,  radiation is also emitted. 
THR: The main physical effect of exposure to infrared radia- 
tion is heating. This is also me for biological tissue. In 
the case of the eye, there is very sensitive tissue available 

Extremely short-wavelength, highly energetic, penetrating 
rays of the following types: (a) gamma rays emitted by 
radioactive elements and radioisotopes (decay of atomic 
nucleus); (b) x-rays generated by sudden stoppage of fast- 
moving electrons; (c) subatomic charged particles (elec- 
trons, protons, deuterons) when accelerated in a cyclotron 
or betatron. The term is restricted to electromagnetic radia- 
tion at least as energetic as x-rays, and to charged p d c l e s  
of similar energies. Neutrons also may induce ionization. 
Such radiation is strong enough to remove electrons from 
any atoms in its path, leading to the formation of free 
radicals. 
THR: These short-lived but highly reactive particles initiate 
decomposition of many organic compounds. Thus, ionizing 
radiation can cause mutations in DNA and in cell nuclei; 
adversely af€ect protein and amino acid mechanisms; impair 
or destroy body tissue; and attack bone marrow, the source 
of red blood cells. Exposure to ionizing radiation for even 
a short period is highly dangerous, and for an extended 
period may be lethal. The study of the chemical effects of 
such radiation is called radiation chemistry or (in the case 
of body reactions) radiation biochemistry. 
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RA vooo HR: 3 
RADIUiM 
af: Ra aw: 226.025 

PROP: A radioactive earth metal. Brilliant white, tarnishes 
in air. Decomp in water. Mp: 700', bp: 1737". d: 5.5. 
THR: A highly radiotoxic element. 1 g = 3.7 X 10" dps. 
Inhalation, ingestion, or bodily exposure can lead to lung 
cancer, bone cancer, osteitis, skin damage. and blood dys- 
crasias. A common air contaminant. Radium replaces cal- 
cium in the bone structure and is a source of irradiation 
to the blood-forming organs. The ingestion of luminous 
dial paint prepared from radium caused death in many of 
the early dial painters before the hazard was fully under- 
stood. The data on these workers has been the source of 
many of the radiation precautions and the maximum pennis- 
sible levels for internal emitters which are now accepted. 
"6Ra is the parent of radon and the precautions described 
under "'Rn should be followed. rz8Ra is a member of the 
thorium series. It was a common constituent of luminous 
paints, and while its low beta energy was not a hazard. 
its daughters in the series may have been a causative agent 
in the deaths of the radium dial painters following World 
War I. It is metabolized is the same as any other radium 
isotope and it is a source of thoron. The precautions recom- 
mended under ='Rn should be followed. Highly dangerous; 

dissemination by explosion, flood. etc. 
Radiation Hazard: Natural isotope =Ra (Actinium-X, 

Actinium Series), Tf = 11.4 D, decays to radioactive 
"'Rn by alphas of 5.5-5.7 MeV. Natural isotope n4Ra 
(Thorium-X, Thorium Series), Tf = 3.6 D, decays to 
radioactive noRn by alphas of 5.7 MeV. Natural isotope 
"6Ra (Uranium Series), T i  = 1600 Y. decays to radioac- 
tive mRn by alphas of 4.8 MeV. Natural isotope "8Ra 
(Mesothorium = 1, Thorium SeriesJ, Tf = 6.7 Y, decays 
to radioactive z8Ac by betas of 0.05 MeV. 

' 

I must be kept heavily shielded and stored away from possible 

RBAOOO HR: 3 
RADON 
af: Rn aw: 322 

PROP Colorless. odorless, inert gas; very dense. Bp: -62'; 
d (gas @J 1 atm and 0'): 9.73 g/L, (liquid @ bp): 4.4. 
THR: A common air contaminant. Radon is a noble gas 
and thus is relatively unreactive. Radiation Hazard: Natural 
isotope =%I (Thoron, Thorium Series), Tf = 55s. decays 
to radioactive 2'6Po by alphas of 6.3 MeV. N a d  isotope 
"Rn (Uranium Series), Tf = 3.8 D, decays to radioactive 
"8Po by alphas of 5.5 MeV. The permissible levels are 
given for *=Rn in equilibrium with its daughters. The chief 
hazard from this isotope is inhalation of the gaseous element 
and its solid daughters, which are collected on the normal 
dust of the air. This material is deposited in the lungs and 
has been considered to be a major causative agent in the 

I 

high incidence of lung cancer found in uranium miners. 
Radon and its daughters build up to an equilibrium value 
in about a month from radium compounds, while the build- 
up From uranium compounds is negligible. Good ventila- 
tion of areas where radium is handled or stored is recom- 
mended to prevent accumulation of hazardous concentration 
of Rn and its daughters. Accumulation of radon in 
homes has been implicated in increased incidence of lung 
cancers. This accumulation is found in well insulated 
buildings located over land which has concentrations of 
uranium. 

RBA400 
RAGWORT 

HR: 2 

PROP: S. jacobaea is a biennial or perennial herb up to 4 
feet tall and produces clusters of yellow flowers. It is native 
to Europe and grows wild in the region from Massachusetts 
to Newfoundland, Quebec, and Ontario, and on the west 
coast of North America from British Columbia to Washing- 
ton and Oregon. s. fongifobus is a perennial shrub with 
white flowers. It grows wild in the area from Utah to north- 
em Mexico. S. vulgaris is an annual which grows to 1 
foot high with golden yellow flowers. It is native to Europe 
and is a weed in Alaska; all of Canada: the region bounded 
by New England, South Carolina and Wisconsin; Califor- 
nia; New Mexico; and Texas. 

SYNS: 
COMMON GROUNDSEL SENECIA LONGILOBUS 
GORWLOBO YERBA tMEXICO) SENECIO VULGARIS 
GROUNDSEL SINKING WILLIE 
HIERBA de SANTIAGO (MEXICO) TANSY RAGWORT 
SENECIA JACOBAEA TliRMDLEAF GROUNDSEL 

THR: The whole plant contains poisonous pyrrolizidine 
alkaloids. The milk from cows which have eaten the plant 
and honey from the nectar are toxic. Chronic consumption 
of teas made from this plant may cause anorexia with nau- 
sea. vomiting, diarrhea and liver and kidney damage due 
to blockage of the veins in these organs. 

RBASOO 
RAIN LILY 

HR: 1 

PROP Bulb-producing plants with I foot long grassy leaves 
that grow directly from the bulb. It produces white flowers 
(sometimes tinged with purple) which grow at the end of 
a leafless stalk. It grows in marshy areas in the region 
bounded by Virginia. Florida and Alabama. 

SYNS: 
ATAMASCO LILY 
FAIRY LILY 

ZEPHYR LILY 
ZEPHYRAHTHES ATAMASCO 

THR: The bulbs contain the poison lycorine. Ingestion of 
large amounts of the bulbs can cause nausea, persistent 
vomiting and diarrhea. 

00cz01 
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ATTACHMENT B 
QUALITY ASSURANCE PLAN 

B.1 TRAINING 

All field personnel involved with the Operable Unit 1 Dewatering Excavation Evaluation Program 

(DEEP) shall receive project-specific training for applicable activities. Training records shall be 

maintained by the Fernald Environment Restoration Management Corporation of Ohio (FERMCO) 

Training Department and the CRUl training coordinator. 

B.2 DOCUMENT CONTROL 

CRU 1 shall control the issuance, use, revision and storage of project documentation including: 

0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 

0 

0 
0 

Site procedures 
Design specifications 
Design and work drawings 
Nonconformance reports 
Inspection reports 
Test reports 
General work and special process procedures 
Personnel Files 
Training records 
Quality Assurance records 
Surveillances 
Audits 
Other QA records 
Calibration records of test equipment 
Procurement Inspections and documentation 

B.3 PROCEDURES 

Work-related instruction, procedures, and other forms of direction shall be developed, verified, validated 

and approved by technically competent personnel, and shall be provided to employees performing the 

work. All environmental sampling activities shall comply with the Sitewide CERCLA Quality Assurance 

Project Plan (SCQ). Any activities not covered by the SCQ shall use American Society for Testing and 

Materials (ASTM) methods for guidance. The Project-Specific Plan shall be reviewed and approved by 

the appropriate personnel prior to implementation. 

0. FERJOUlWPIDEEP.BIGSSIApnl7, 1995.1:39pm B-l 
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B.4 DESIGN 

Project management shall outline how design activities are controlled, including: 

Review and approval of design inputs 
Preparation, review, and approval of calculations 
Validation of computer programs/models that support design 
Processing of design changes including field change request and nonconformances. 

B.5 PROCUREMENT 

Project management shall ensure that purchased items and services meet established requirements and 

perform as expected per SSOP-0315. Purchased items and services are to be accepted using specified 

methods (such as source verification, receipt inspection, pre-installation and post-installation tests, and 

certificates of conformance, or a combination of these methods). 

B.6 INDEPENDENT ASSESSMENT 

Work activities associated with the DEEP project shall be monitored periodically by FERMCO Quality 

Assurance. These independent assessments will monitor work performance, identify non-compliance 

activities and other abnormal performance and precursors of potential problems, and identify opportunities 

for improvement. 

Independent assessments shall be conducted using criteria that address environmental, safety and health, 

and remediation requirements, and describe acceptable work performance and promote improvement. 

They shall include evaluation to determin,e whether technical requirements, not just procedural 

compliance, are being met. Assessment findings shall be resolved by management having responsibility 

in the area assessed. 

FWOUlWIDEEP.BIGSSIApril7, 1995,1:39pm 
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ATTACHMENT C 
PERMIT INFORMATION SUMMARY 

DEWATERING EXCAVATION EVALUATION PROGRAM 

C. 1 INTRODUCTION 

Proposed dewatering and excavation activities will be conducted at the Fernald Environmental 

Management Project (FEMP) in Hamilton and Butler Counties, Ohio as part of the CERCLA treatability 

study entitled "Dewatering, Excavation, Evaluation Program (DEEP)." As stated on Page 62 of the U.S. 

Environmental Protection Agency (EPA) Guide for Conducting Treatability Studies Under CERCLA , 

(EPA/540/2-89/058, December, 1989) "Onsite treatability studies under CERCLA may be conducted 

without any Federal State, or local permits; however, such studies must comply with applicable or 

relevant and appropriate requirements (ARARs) under federal and state environmental laws. " This waiver 

is consistent with the requirement specified in CERCLA Section 121(e), 40 CFR 300.400(e), and 

Paragraph XI1I.A of the Amended Consent Agreement signed by USEPA and DOE. As such, the project 

will be exempt from the requirement to obtain formal permit approval pursuant to CERCLA Section 

1 2 1 (e). 

Although DEEP is exempt from normal permitting requirements, Paragraph XII1.B of the Amended a 
Consent Agreement requires the U.S.  Department of Energy (DOE) to supply specific information 

regarding the permits that would have been required for the project in the absence of the CERCLA 

permitting exemption described above. Pursuant to Paragraph X1II.B , the following information is 

required: 

1. 

2. 

3.  

Identification of each permit that would be required in the absence of the CERCLA 121 (e) 
permitting exemption described above; 

Identification of the standards, requirements, criteria, or limitations that would have had to 
have been met to obtain the permits; and 

Explanation of how the response action will meet the standards, requirements, criteria, or 
limitations identified in item 2, above. 

0 ~OUIWP/DEEP.CIGSS/April7.  1995,1:40pm c- 1 
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The following sections of this attachment have been prepared to address these requirements and to provide 0- 
a detailed description of how substantive permitting requirements for the project will be addressed. 

C.2 PROJECT DESCRIPTION 

The proposed project involves conducting a series of eight dewatering tests within Waste Pits 1, and 3. 

Each test is designed to determine the extent to which pit sludge can be dewatered prior to excavation 

under the Operable Unit 1 Preferred Alternative. These tests include excavating trenches in Waste Pits 

1, 2, and 3 to evaluate how well waste and sludge can be dewatered and subsequently excavated. 

Trenches will be dug before and after dewatering. In addition to trench excavations, well point and large 

diameter well dewatering systems will be tested. To compare the two. well dewatering approaches, a 

large-diameter well system will be tested in Waste Pit 3, while the well point system will be tested in 

Waste Pits 1 and 2. 

' 

The total volume of wastewater to be produced by the project is difficult to quantify, however, current 

estimates call for approximately 105,000 gallons of water per day to be pumped during the initial three 

to four days of the project. After start-up operations are complete, it is anticipated the pumping rate will 

decline to a relatively stable rate of 5,000 gallons per day. Two additional 20,000-gallon tanks will be 

installed within the Waste Pit area to supply surge capacity for wastewater produced during initial 

pumping operations. These tanks will also be used to provide storage capacity once the pumping rate 

stabilizes. 

0 

Wastewater will be pumped for the 20,000-gallon tanks periodically and transferred to the existing Plant 

8 treatment system using a 5,000-gallon mobile tank truck. At Plant 8, the wastewater will be treated 

to remove uranium and other heavy metals through lime precipitation, sedimentation, and filtration. 

Treated effluent will be discharged to the uranium contaminated side of the General Sump (GS), where 

it will be combined with other wastewater and discharged to the Bio-denitrification (BDN) Facility. 

At the BDN Facility, removal of organic constituents will occur through aeration within the BDN towers 

and through activated sludge processes at the BDN-Effluent Treatment System (BDN-ETS). After 

c-2 
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treatment at the BDN-ETS the wastewater will be discharged through NPDES permitted outfall *4605 

(BDN-ETS), with ultimate disposition occurring to the Great Miami River via outfall "4001 (H-175). 

C.3 INFORMATION REOUIRED BY PARAGRAPH XII1.B OF THE AMENDED CONSENT 

Tables AI & A2 provide a summary of the permits and notifications that would have been required for 

the project had it not been exempt from the requirement to obtain formal permit approval under CERCLA 

Section 121(e). A more detailed explanation of these requirements is provided as follows: 

AGREEMENT 

C.3.1 Identification of Each Permit That Would Be Reauired in the Absence of the CERCLA 121(e) 
Permitting Exemmion 

State Permits/Notifications 

Ohio Administrative Code (OAC) 3745-31-02 - OEPA PERMITS TO INSTALL 

Pursuant to OAC 3745-31-02, no person shall cause, permit, or allow the installation of a new 
source of air pollutants without first obtaining a Permit to Install. Because the-two (2) 20,000 
gallon surge tanks meet the definition of an air contaminant source, a Permit to Install would 
be required for their installation. 

OAC 3745-35-02 - OEPA PERMITS TO OPERATE 

Pursuant to OAC 3745-35-02, no person may cause, permit, or allow the operation or other 
use of any air contaminant source without first applying for and obtaining a Permit to 
Operate. As stated above, the two (2)'20,000 gallon surge tanks are air contaminant sources 
and therefore, would be subject to the Permit-to-Operate rule. 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT - 
OEPA NPDES PERMIT NO. 11000004*DD 

FEMP wastewater discharges to the Great Miami River are regulated under OEPA NPDES Permit No. 

11000004*DD. Project specific discharges will be subject to NPDES effluent limitations and loading 

rates at NPDES permitted outfalls *4605 and *4001. In addition, the proposed discharges must comply 

with the terms and conditions of the FEMP NPDES Permit. 

0 FER/OU1W/DEEF'.C/GSS/April7. 1995.1:40pm c-3 
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By permit condition, the FEMP must notify OEPA of any activities or changes at the site which have the 0- 
potential to significantly alter the character of its wastewater stream. A NPDES permit modification may 

be required if the discharge is deemed significant enough to cause a change in the character of the 

wastewater stream. 

In addition, proposed discharges must also be evaluated to ensure they do not violate Clean Water Act 

(CWA) Section 307 Toxic notification levels promulgated in 40 CFR 122.42 or OEPA Water Quality 

Standards for the segment of the Great Miami River into which the FEMP discharges its wastewater. 

Federal Permits/Notifications 

NATIONALEMISSIONSTANDARDS FORHAZARDOUS AIR POLLUTANTS (NESHAP) 
- 40 CFR PART 61, SUBPART H - EMISSIONS OF RADIONUCLIDES OTHER THAN 
RADON FROM DOE FACILITIES 

The NESHAP Subpart H Standard promulgated in 40 CFR Part 61.92 specifies that radiological emissions 

(except radon-222 and radon-220) from DOE facilities must not cause any member of the general public 

to receive an effective dose equivalent of more than 10 mredyear. 

Pursuant to 40 CFR 61.07 and 61.96, a permit is required for point sources which could cause an annual 

effective dose equivalent to the nearest off-site receptor in excess of 0.1 mrem/year. Continuous emission 

monitoring is required by 40 CFR 61.03 (b) for stacks and vents which have the potential to cause a dose 

in excess of 0.1 mrem/year to any member of the general public. Monitoring is not required for fugitive 

emissions under the NESHAP Subpart H regulations; however, isotopic emission estimates must be 

prepared for the project to demonstrate compliance with the NESHAP Subpart H Standard. 

Given these requirements, both fugitive and point source emissions must be evaluated to ensure 

compliance with the 10 mrem/year site standard. Emissions from the 20,000-gallon storage tanks must 

be evaluated against the 0.1 mrem/year standard to determine permitting and monitoring requirements 

mandated by 40 CFR 61.07, 61.96 and 61.03. Isotopic emission estimates must be prepared for fugitive 

emission associated with excavation activities. 

FEWOU 1 WPIDEJZP. CIGSSIApril7. 1995.1 :40pm C-4 
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NATIONALEMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAP) 

- 40 CFR PART 61, SUBPART Q - EMISSIONS OF RADON FROM DEPARTMENT OF 

ENERGY FACILITIES 

Pursuant to the NESHAP Subpart Q Standard promulgated in 40 CFR Part 61.192, radon-222 emissions 

from Department of Energy facilities must not exceed a flux rate of more that 20 picoCuries per square 

meter per second. In November, 1991 EPA and DOE signed the Federal Facility Compliance Agreement 

(FFCA) for the Control and Abatement of Radon-222 Emissions, in which DOE committed to providing 

EPA with estimates of radon flux from potential sources of radon emissions such as the Waste Pits, 

C.3.2 Identification of the Standards. Reauirements. Criteria. or Limitations that Would Have Had to 
Have Been Met to Obtain the Permits Identified Above 

State Permits/Notifications: 

OAC 3745-31-02 - OEPA PERMITS TO INSTALL 

0 OEPA issues Permits to Install for new sources provided: they do not interfere with the attainment or 

maintenance of applicable air quality standards; do not result in a violation of any applicable laws; and 

employ best available technology (BAT) to control emissions. BAT requirements are determined using 

the methodology prescribed under OEPA's Air Toxic Policy. 

OAC 3745-35-02 - OEPA PERMITS TO OPERATE 

OEPA issues Permits to Operate provided: the source is operated in compliance with applicable air 

pollution control laws; is located or installed in accordance with the terms and conditions of a Permit to 

Install; and does not violate National Emissions Standards for Hazardous Air Pollutants adopted by the 

Administrator of OEPA. 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT - 
OEPA NPDES PERMIT NO. 1I000004*DD 

0 FER/OUIWF'/DEEP.C/GSS/April7, 1995. 1:40pm c-5 
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Wastewater discharges associated with the proposed project must be treated to comply with effluent limits e- 
and loading rates at NPDES regulated outfalls *4605 (BDN-ETS) and *4001 (MH-175). In addition, 

wastewater discharges must comply with the terms and conditions of FEMP NPDES Permit 

11000004*DD. 

By permit condition, the FEMP is required to notify OEPA of any activities or changes at the site which 

have the potential to significantly alter the character of the FEMP wastewater stream. Given that the 

concentration of many pollutants known to be present in the pit leachate are higher than those identified 

in the FEMP NPDES permit application, the FEMP will be required to notify OEPA about the proposed 

discharge. To avoid a NPDES permit modification, the FEMP must demonstrate that the proposed 

discharge will not alter the character of the existing wastewater stream. 

In addition, proposed discharges must also be evaluated to ensure they do not violate CWA Section 307 

Toxic notification levels promulgated in 40 CFR 122.42 or applicable numeric and narrative water quality 

standards established for the segment of the Great Miami River into which site discharges occur. Use 

designations for the Great Miami River and their corresponding water quality criteria are established 

pursuant to OAC 3745-1-21 and 3745-1-07, respectively. 

Federal Permits/Notifications 

NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAP) 

- 40 CFR PART 61, SUBPART H - EMISSIONS OF RADIONUCLIDES OTHER THAN 

RADON FROM DOE FACILITIES 

Pursuant to the NESHAP Subpart H Standard codified in 40 CFR Part 61.92, all activities conducted at 

the FEMP must not cause a maximum off-site release of more than 10 mrem €or a given year. 

Pursuant to 40 CFR 61.07 and 61.96, a notification is required for point sources which could cause an 

annual effective dose equivalent to the nearest off-site receptor in excess of 0.1 mrem/year. Continuous 

emission monitoring is required by 40 CFR 61.03 (b) for stacks and vents which have the potential to ' 
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cause a dose in excess of 0.1 mrem/year to any member of the general public. The effective dose 

equivalent is determined pursuant to the methods prescribed in 40 CFR Part 61, Appendix D, and 

USEPA’s CAP-88 modeling program. Monitoring is not required for fugitive emission sources; however, 

project specific isotopic emission estimates must be prepared to demonstrate compliance with the 

NESHAP Subpart H Standard. 

e 

Given these requirements, both fugitive and point source emissions must be evaluated to ensure 

compliance with the 10 mrem/year site standard. Emissions from the 20,000 gallon storage tanks must 

be evaluated against the 0.1 mrem/year standard to determine permitting and monitoring requirements 

mandated by 40 CFR 61.07, 61.96 and 61.03. Isotopic emission estimates must be prepared for fugitive 

emissions associated with excavation activities. 

NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAP) 

- 40 CFR PART 61, SUBPART Q - EMISSIONS OF RADON FROM DEPARTMENT OF . .  

ENERGY FACILITIES Y 

0 Pursuant to Paragraph 28 of the FFCA for the Control and Abatement of Radon-222 Emission, project 

specific flux rates must be prepared and approved by USEPA prior to conducting the proposed activities. 

C.3.3 ExDlanation of How the Response Action Will Meet the Standards. Reauirements. Criteria. or 
Limitations Identified in C.3.2 Above 
State Permits/Notifications 

OAC 3745-31-02 - OEPA PERMITS TO INSTALL 

Permits to Install would be required for the two (2) 20,000 gallon surge tanks in absence of the CERCLA 

121(e) permitting exemption. The tanks will be installed such that they do not interfere with the 

attainment or maintenance of any applicable air quality standards or cause a violation of applicable laws. 

The tanks will use submerged fill to meet Best Available Technology requirements. 

OAC 3745-35-02 - OEPA PERMITS TO OPERATE 

0 FWOUlW/DEEP.C/GSS/April7. 1995. 1:40pm c-7 
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Permits to Operate would be required for both the 20,000 gallon surge tanks identified above. The tanks e- 
will be operated in compliance with applicable air pollution control laws and will be installed in 

accordance with the substantive requirements for Permits to Install. The tanks will be operated such that 

they do not violate applicable NESHAP Standards. 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT - 
OEPA NPDES PERMIT NO. 11000004*DD 

Wastewater associated with the de-watering activities will be pumped directly from the Waste Pit Area 

of Operable Unit 1 to the existing Plant 8 treatment system using a 5000-gallon capacity mobile tank 

truck. Two additional 20,000-gallon mobile tanks will be available at the Waste Pit location to supply 

surge capacity for wastewater produced by the project. 

After treatment at Plant 8, the wastewater will be discharged to the Biodenitrification Facility for 

additional treatment. After passing through the BDN towers, .the wastewater will be discharged through 

NPDES permitted ,outfall *4605 (BDN-ETS) prior to its ultimate disposition to the Great Miami River 

via outfall *4001 (MH-175). 

Given that the existing FEMP wastewater treatment system is capable of treating the wastewater to meet 

NPDES permit limitations and loading rates, a NPDES permit modification will not be required for the 

project. The FEMP will continue to monitor discharges at NPDES regulated outfalls to ensure the 

proposed discharge does not violate NPDES permit limitations or OEPA Water Quality Standards for the 

Great Miami River. 

Federal Permits/Notifications 

NATIONALEMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAP) 

- 40 CFR PART 61, SUBPART H - EMISSIONS OF RADIONUCLIDES OTHER THAN 

RADON FROM DOE FACILITIES 

FEIUOU 1WPIDEEP.CIGSSIApril I, 1995.1 :40pm 
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The FEMP will ensure that the DEEP project does not violate the 10 mrem/year site standard by 

maintaining records of measured and isotope specific emissions from the project. This information will 

then be used to estimate the DEEP’scontribution to off-site dose impacts in the Annual NESHAP Subpart 

H Compliance Demonstration. 

NATIONALEMISSION STANDARDS FORHAZARDOUS AIRPOLLUTANTS (NESHAP) 

- 40 CFR PART 61, SUBPART Q - EMISSIONS OF RADON FROM DEPARTMENT OF 

ENERGY FACILITIES 

Excavation activities associated with the proposed project have the potential to cause a release of radon 

gas and, therefore, are subject to evaluation against the NESHAP Subpart Q Standard. Project specific 

flux calculations will be prepared. In addition, real-time monitoring for radon emissions will be 

conducted throughout the course of the project. 

e ,  FWOUlWPIDEEP.ClGSSlApril7, 1995. 1:40pm c-9 ’ 
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D. 1 INTRODUCTION 

FERMCO personnel will conduct field tests to evaluate the effectiveness of six commercially available 

coating agents in controlling the generation of dust during wet and dry excavation activities. The 

effectiveness of using pit supernatant water for dust control will also be evaluated. These agents, together 

with the pit water, will be applied to excavation working surface, stockpiles, and roadways. It is 

anticipated that as a result of this test, two agents will be identified for controlling the generation of dust 

during excavation activities associated with final remediation of the Waste Pit Area. 

D.2 EXECUTION TEST 

Excavation activities associated with final remediation of the Waste Pit Area are expected to generate 

significant amounts of dust which must be controlled. Dust control can be accomplished using coating 

agents applied directly to excavation working surfaces, stockpiles, and roadways. These agents include 

hazardous/mixed waste barrier systems (foams or films) and commercial dust suppressants. The use of 

available pit supernatant water for dust control will also be evaluated. 

Prior to initiating excavation activities, commercially-available agents from various vendors will be 

preliminarily screened for applicability to the field testing activities. Potential vendors include the 

following: 

Aquadyne 
Georgia Pacific Chemical 
Witco Corp. 
Intersystems 
Iron Mountain Tech. 
American Cyanamid Co. 

0 FER/OUIWP/DEEP.DIGSSIApnl7, 1995.1 :41pm 

Reef Industries 
Johnson March Systems 
Martin Marietta 
Bartlett 
Rusmar Foam Tech. 
3M 
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The preliminary screening criteria include: 

1. 
2. Anticipated ease of application 
3.  Product constituents 

Type of equipment required for application (including manpower requirements) 

a. material handling requirements 
b. environmental impacts 
c. agents’ compatibility with waste 

4. Storage life of product 
5. Duration of effective control 
6. 
7. 
8. 

Quantitative information (non-visual) on particulate control 
Effective temperature/humidity ranges for application and service 
Suitability to thermal treatment (drying and/or incineration) 

Based upon preliminary screening, six agents will be selected for field performance testing. The selected 

agents will be applied and evaluated at each of the seven wet and the one dry excavation locations. 

Evaluation is required at both wet and dry excavation locations due to varying moisture conditions. 

Specific applications sites at each excavation location include working excavation surfaces, stockpiles, 

and roadways. Within each specific application site, six test cells will be identified and delineated for 

application of the selected agents. Each test cell will be approximately 5 square feet. The locations of 

the test cells will be determined in the field by the field team leader. Application of the agents within 

these cells will occur following excavation activities. Each agent will be applied in accordance with the 

manufacturers’ specifications. 

The performance of the applied coatings will then be visually monitored over a 24 hour period. The 

performance period of the tests may be extended by the field team leader, but will be limited by the 

duration of the excavation activities themselves. Due to safety concerns, excavation activities have been 

limited to 72 hours at each excavation site. Longer performance periods may be obtained by applying 

the selected agents .to the restored pit surface following backfilling operations. Agents may be re-applied, 

as necessary, to areas exhibiting wear or cracking. At the discretion of the field team leader, the selected 

agents may also be employed during actual excavation operations. Testing under these conditions, 

however, may be restricted due to site-specific health and safety requirements which may limit the 

distances within which personnel may approach excavation boundaries and operating equipment. Since 

FEIUOUlWtDEEP.DtGSStApril7, 1995. 1:41 pm D -2 
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standardized testing procedures for monitoring the performance of these agents in the field have not been 

identified at this time, performance will be based primarily on visual observations. 
2 

It is estimated that each agent will be required to coat an area of approximately 75 square feet within the 

test cells and an additional 250 square feet during actual excavation operations (if initiated) at each 

excavation location. Allowing for 10 percent waste, each selected agent would be required to coat 

approximately 360 square feet per excavation. 

Upon the conclusion of excavation activities, the six selected agents will be evaluated against the 

following criteria: 

1 .  Cost per square foot 
2. Ease of application 
3. Ease of cleanup 
4. 
5 .  

Amount and type of waste generated (including disposal requirements) 
Applicability to the full range of particulate control needs - effectiveness of the selected 
agents in controlling particulate releases that may be caused by wind, rain, and 
equipments operation 

Durability and integrity of applied coating 

. 

6. Adhesion to waste 
7. 

The two most effective agents, as identified during the previously described wet and dry excavation 

activities, will be utilized for controlling the generation of dust during ramp excavation activities. For 

estimating purposes, each of the two selected agents will be applied to approximately 1,500 square feet 

of surface area. Each agent will be re-evaluated against the seven above-identified criteria. Testing will 

be carried out in a manner similar to that previously described; however, the performance period of the 

test will be longer due to the longer duration of this excavation activity. 

a FER/OU1WPIDEEP.DIGSSIApril7. 1995,1:41pm D-3 
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ATTACHMENT E 
SLUG TESTING 

This section describes the slug testing to be performed as part of the Dewatering Excavation Evaluation 

Program (DEEP). The tests are designed to provide the information to evaluate the feasibility of 

mechanical excavation and of slurring, an alternative method of removing the waste from the pits. 

E. 1 TEST DESCRIPTION AND OBJECTIVES 

Slug tests will be performed on nine existing groundwater monitoring wells in Waste Pits 1, 2, and 3. 

The slug tests will determine the hydraulic conductivity of a relatively small zone of influence of the 

waste material surrounding the wells to be tested. Wells included are identified in Table E-1 and shown 

in Figure 2-1. 

TABLE E-1 . 
WELLS TO BE SLUG TESTED 

Waste Pit Wells to be slug tested 

1 1073, 1765, 1766 

2 1767, 1768, 1769 

3 1770, 1771, 1772 

Falling and rising head tests will be performed in each of the wells. Water levels in the wells will be 

measured at least daily for one week prior to, and two weeks after, slug testing. Slug testing will be 

performed in accordance with ASTM D 4044-91. Waste permeabilities will be used to construct 

computer flow models of the waste so that dewatering applications, if needed, can be refined. 

E.2 DATA COLLECTION. ANALYSIS. INTERPRETATION. AND REPORTING 

The Bouwer-Rice method will be used to calculate hydraulic conductivity surrounding a well installed in 

an unconfined or leaky aquifer. The design characteristics of the waste pits, as well as the unconfined 

groundwater waste "aquifer" conditions bounded on the top and base by cap and liner materials of suspect 

integrity, qualifies Bouwer-Rice as the slug test method of choice. 

a.  ~R/OUlWPIDEEP/AlTE.ROIGSSIApril?, 1995,3:46pm E- 1 
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material. contained in the waste pits due to the heterogeneous and anisotropic conditions of the waste 

within the pits. However, much useful information regarding waste permeability characteristics can be 

inferred if a relatively large number of wells is used. 

Bouwer-Rice will also be used for those wells that display a water level above the top of the well screen. 

Pre-testing measurement of the water level will be performed. Following this, a slug of known 

dimensions will be introduced into the well, the slug removed, and the resultant water levels measured 

per unit of time until equilibrium conditions have been achieved in the well. 

Removal of the slug will cause a drop in the water level within the well. Measurements of the new liquid 

level will be taken as this level fluctuates per unit of time until such time as equilibrium conditions return 

to the well. From this information, the hydraulic conductivity will be calculated. Waste permeabilities 

will be used to construct computer flow models of the waste so that dewatering applications, if needed, 

can be refined. These data will be used to obtain a preliminary value for numerical modeling which will 

be used to assess well spacing. 

E.3 RESIDUALS MANAGEMENT 

E.3.1 Contact Waste'and Personal Protective Equipment (PPE) 

Contact waste is categorized as personal protective equipment (PPE), gloves, wipes, plastic, etc. 

generated during a sampling event, that may be contaminated as a result of coming in contact with the 

sampled material. Contact waste generated during DEEP will be collected in a plastic bag and sealed 

with tape. The bag will be labeled with the name and phone number of the project supervisor and the 

name of the person placing the bag in the dumpster. The bag will be placed in the CRU3 RUFS- 

designated locked dumpster. No Material Evaluation Form is generated. The trash in the dumpster will 

go to the trash baler, where it will be compacted and boxed for transport from the site as low-level 

radioactive waste. PPE that is contaminated will be placed in a container and stored with the dried 

material awaiting the Waste Pit 6 Drying Study. 

FEFUOUl WPlDEEF'IAlTE. ROlGSSlApril7. 1995.3 :46pm E-2 
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E.4 EOUIPMENT 

Solinst Water Level Indicator hrobe and tape) 
Cable Reels and Pressure Traniducers (9) 
In Situ Hermit 2000 multichannel data loggers (4, one as backup) 
Slugs: dimensions 2 5/8" outside diameter by 3' (9) 

0 FEWOU 1 WIDEEPIATTE. ROIGSSIApril7, 1995,3 :46pm E-3 
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I I BEFORE AmER 
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1.0 INTRODUCTION 

This Project Specific Plan (PSP) has been developed to support the Dewatering Excavation 
Evaluation Program (DEEP) Treatability Study. This PSP outlines the sampling and drilling 
activities for 15 borings to be completed and sampled. The project consists of four phases of 
geotechnical sampling and testing, the four phases of this project are: nine borings being 
completed prior to wet excavation and dewatering testing (Phase l), two borings during 
dewatering testing (Phase 2), two borings completed during a later stage of the dewatering testing 
(Phase 3), and two borings after dewatering testing is accomplished (Phase 4). 

A total of 15 systematic soil borings will be completed in three waste pits (Pits 1, 2, and 3) 
during the four phases to provide sufficient geotechnical information on the pit caps and the waste 
material. The study area is shown in Figures 1-1, 1-2, and 1-3 (Appendix A). Several distinct 
magnetic anomalies have been observed in the waste pits. Figures 1-4, 1-5, and 1-6 show the 
geophysical anomalies encountered in the three waste pits. The tests of interest for this project 
will be grain-size analysis, Atterberg limits, moisture content, specific gravity, triaxial shear 
strength test, and unit weight test. 

A total of 6 borings will be completed and sampled within Waste Pit 1. According to the 
Operable Unit 1 Remedial Investigation Report (DOE, 1994), the majority of the materials in 
Waste Pit 1 were dry solids, including general sump sludge, depleted slag, trailer cake, depleted 
residues, graphite and ceramics, thorium waste, and uranyl ammonium phosphate (UAP) filtrate. 
Typical water levels in the pit range from 3.0 to 3.5 feet below ground surface. 

A total of 2 borings will be completed and sampled in Waste Pit 2. The material placed in Waste 
Pit 2 consisted of the same wastes placed in Waste Pit 1 with the exception of having a relatively 
coarser grain size (DOE, 1994). 

A total of 7 borings will be completed and sampled in Waste Pit 3. The material in Waste Pit 3 
consists of general sump sludge, raffinate, trailer cake, slag leach, water treatment sludge, and 
thorium waste (DOE, 1994). 

This PSP of the Operable Unit 1 Dewatering Excavation Evaluation Program (DEEP) Treatability 
Study Work Plan, has been developed under the specifications of the FEW Sitewide 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Quality 
Assurance Project Plan (SCQ). The PSP will guide FERMCO ahd subcontractor personnel in 
drilling, collection of samples, and the associated laboratory work required to meet the project 
specific Data Quality Objectives (Appendix B). All field operations and data handling procedures 
will be consistent with the FEMP SCQ; sections of the SCQ are incorporated into this PSP by 
reference. Other DEEP PSPs will outline the activities to be completed during the remaining 
stages of the DEEP Treatability Study. 
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2.0 PROJECT ORGANIZATION 

An Environmental Restoration Management Contract (ERMC) has been implemented at the 
FEMP site to manage the restoration activities, with Fernald Environmental Restoration 
Management Corporation (FERMCO), a wholly-owned subsidiary of Fluor Daniel, Inc., currently 
serving as the ERMC. FERMCO, reporting directly to the Department of Energy, Fernald Field 
Office (DOE-FN), will act as the main contractor for FEMP activities and coordinator of 
technical support and remediation subcontractors. Primary FERMCO organizational 
responsibility for implementation of the Operable Unit 1 DEEP Treatability Study is Operable 

. Unit 1. Additional support will be provided by matrixing Site Characterization Department staff, 
equipment, and by subcontractor personnel. 

PROJECT PERSONNEL 

Key positions involved in completing the Operable Unit 1 DEEP Treatability Study Geotechnical 
Investigation specifically are presented as follows: 

ODerable Unit 1 Director 
The Operable Unit 1 Director is responsible for coordinating all Operable Unit 1 activities 
including project performance, schedule, budget and resources. The Operable Unit 1 Director 
provides guidance and support to all Operable Unit 1 projects. Additionally, he provides project 
status information to senior management, client, and regulatory officials. 

Ooerable Unit 1 Health and Safetv Officer 
The Health and Safety Officer is responsible for the comprehensive Operable Unit 1 Health and 
Safety Program. The Health and Safety Officer reviews and approves the DEEP Health and 
Safety Plan, which is specific to the proposed field activities, in accordance with FEMP policy, 
proper health and safety practices, and the SCQ. The Operable Unit 1 Health and Safety Officer 
will coordinate with the Field Health and Safety Officer to assess unforeseen circumstances, from 
a health and safety perspective, and issue addenda to the Health and Safety Plan, as necessary. 

Field Health and Safetv Officer 
The Field Health and Safety Officer ensures that the Project Specific Health and Safety Plan is 
fully implemented during all field activities. The Field Health and Safety Officer will coordinate 
with the DEEP Project Manager to ensure that field activities are conducted in a manner which 
is consistent with the Project Health and Safety Plan. The Field Health and Safety Officer can 
request, verbally or in writing, that individual personnel be relieved of field duties for specific 
violations to the Project Health and Safety Plan. The Field Health and Safety Officer will 
coordinate with the Operable Unit 1 Health and Safety Officer to assess unforeseen 
circumstances, from a health and safety perspective, and implement addenda to the Project Health 
and Safety Plan issued by the Operable Unit 1 Health and Safety Officer. 

G:\WPSC\94-589 
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Proiect Manager 
The Project Manager is ultimately responsible for fully implementing every aspect of this PSP. 
The Project Manager can halt field activities at any time for any reason, and is ultimately 
responsible for the health and safety of field personnel during field activities. Specific 
responsibilities include: 

0 overall planning and execution of the DEEP in accordance with the SCQ, 

0 requesting variances to the PSP, in writing, to the Operable Unit 1 Quality 
Assurance (QA) Officer, 

0 coordinating with knowledgeable personnel to make informed decisions about all 
field activities, in particular, placement of discretionary sample locations, and 

0 signature approval of requested discretionary boring locations and variances to 
the PSP. 

Field ODerations Lead 
Responsible for ensuring the PSP is implemented correctly and efficiently in the field. 
Coordinates all drilling and sampling activities in the field, obtains work permits, provides 
technical oversight of field personnel and subcontractors. 

Field GeolorJist 
Responsible for supervising sampling and drilling activities at each boring location. The Field 
Geologist of each sampling and drilling crew will also be responsible for preparing and 
maintaining all field data documentation that provides a written record of activities and 
measurements in the field. 

Oualitv Assurance (OA) Officer 
Responsible for establishing and preparing QA requirements for the DEEP program. ,The QA 
officer will perform or coordinate project audits and surveillance, as required, in cooperation with 
any FERMCO project quality oriented organization. 

SarnDlinP Technicians 
Under supervision of the Field Geologist, Sampling Technicians are responsible for the collection 
of samples in accordance with the approved PSP. These technicians are also responsible for 
ensuring the proper sample equipment is available and in serviceable condition (See Appendix 
C), and properly decontaminated between each sampling eventhnterval. Sampling technicians 
are responsible for ensuring that sample field screening results are reported to the Field 
Geologist. 

3.0 BORING INSTALLATION AND SAMPLING PLAN 

All DEEP geotechnical investigation field and laboratory activities will be governed and 
conducted in accordance with the appropriate sections of the SCQ. 
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3.1 SOIL AND WASTE BORING INSTALLATIONS 

During the 4 phases of this project, a total of 15 shallow depth borings (see Table 3-1) 
will be completed to depths ranging from 11.0 feet to 33.0 feet into the soil cap and 
waste material within 3 waste pits. The 4 phases of this project consist of borings being 
completed prior to dewatering testing (Phase l), during dewatering testing (Phase 2), 
during a later stage of dewatering (Phase 3), and after dewatering testing is accomplished 
(Phase 4). The resultant data will be used to evaluate the dewatering alternatives to be 
tested during the DEEP Treatability Study. 

TABLE 3-1 
TABLE OF DEEP PROGRAM WASTE PIT BORING 

AND SAMPLING LOCATIONS, AND IDENTIFICATION NUMBERS 

* Included in the Operable Unit 1 Dewatering Excavation Evaluation Program 
Study Work Plan 

1346851.3 

1346769.6 

1346838.3 

1346843.3 

1346828.3 

1346843.3 

1347099.5 

1347044.0 

1346862.8 

1346734.0 

1346593.1 

1346633.6 

1346638.6 

1346633.6 

1346638.5 

3eatabil it Y 
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Figure 3-1 (Appendix A) shows the locations of waste pit cross sections, Figures 3-2,3- 
3, and 3-4 contain cross sections of the contents of Waste Pits 1,  2, and 3. The 
respective maximum depths to their pit liners are 21 feet, 20 feet, and 40 feet. Under 
no circumstances will a boring be advanced to within five feet of the pit liner. All 
borings will be installed using a truck mounted auger drilling rig. Borings will be 
installed in accordance with FERMCO Site Characterization and Data Management 
Department Standard Operating Procedure SCDM FO 001, titled "Procedure for Auger 
Drilled Borings and Solids Sampling with a Split-Barrel or Thin-Walled Tube" (see 
Appendix G). All soil borings shall be installed using 8 inch outer diameter (4.25 inch 
inner diameter) hollow stem augers. All sampling will be completed downhole through 
the hollow sterns in advance of the auger tip. 

Phase 1 drilling activities will be completed by the designated FERMCO drilling 
subcontractor. Phases 2, 3, and 4 will be completed by the designated Dewatering 
subcontractor. 

3.1.1 

3.1.2 

3.1.3 

Phase I 

Phase 1 borings shall be completed and sampled in Waste Pits 1,2, and 3 before 
dewatering activities have been initiated. Phase 1 shall consist of'the following 
shallow borings into the waste pits. Two borings (11352 and 11353) will be 
completed in Waste Pit 1 to a depth of 15.5 feet below ground surface. ,Boring 
11354 will be completed at or near the center of the Waste Pit 1 dewatering test 
area to a depth of 15.5 feet below ground surface. Two borings (11358 and 
11359) will be completed in Waste Pit 2 to a depths of 12.5 feet and 11.0 feet 
below ground surface, respectively. Three borings (1 1360, 11361, and 11362) 
will be completed in Waste Pit 3. 11360 and 11361 to a depth of 33.0 feet 
below ground surface, and 11362 to a depth of 30.0 feet below ground surface. 
One boring (11363) will be completed to a depth of 31.5 feet below ground 
surface at or near the center of.the Waste Pit 3 dewatering test area. Figures 1- 
1 ,  1-2, and 1-3 indicate the boring locations in each waste pit. 

Phase 2 

During dewatering testing, the Phase 2 borings will be completed and sampled. 
Boring 11355 will be completed in Waste Pit 1 to a depth of 15.5 feet below 
ground surface. Boring 11364 will be completed in Waste Pit 3 to a depth of 
31.5 feet. 

Phase 3 

During a later state of dewatering testing, the Phase 3 borings will be completed 
and sampled. Boring 11356 will be completed in Waste Pit 1 to a depth of 15.0 
feet below ground surface. Boring 11365 will be completed in Waste Pit 3 to a 
depth of 3 1.5 feet. 

G:\WPSC\94-589 
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3.1.4 Phase 4 

After dewatering testing has been accomplished, the Phase 4 borings will be 
completed and sampled. Boring 11357 will be completed to a depth of 15.0 feet 
below ground surface in Waste Pit 1. Boring 11366 will be completed to a depth 
of 33.0 feet below ground surface in Waste Pit 3. 

If dewatering operations in Waste Pit 1 and Waste Pit 3 do not begin and end 
during the same time frame, Phases 2, 3, and 4 will become Phases 2, 3, 4, 5 ,  
6, and 7 (all with one boring per phase). The project manager will determine 
when the four phases are to begin and end. 

3.2 MATERTAL SAMPLING PROCEDURE 

Samples will be collected using split-spoon samplers, thin-walled tube samplers and/or 
piston samplers in all borings. Split-spoon samples will be collected during Standard 
Penetrating Testing using standard 2-inch diameter, 2.0 foot long split-spoon samplers 
driven 1.5 feet with a 140-pound sampling hammer falling 30 inches in accordance with 
the American Society for Testing and Materials (ASTM) Method D 1586-84 (see 
Appendix H). For obtaining undisturbed samples, a standard 3.0 foot long 3-inch 
diameter thin-walled sampler will be used. All thin-walled tube sampling will be pushed 
2.5 feet and administered in accordance with ASTM Method D 1587-83 (Appendix H). 
The thin-walled tube samples will be capped and sealed with wax at both ends of the 
sampler to prevent damage and disturbance to the sample. 

In the event that the thin-walled tube sampler is ineffective for obtaining undisturbed 
samples, a piston sampler will be used. Piston samples will be collected using a standard 
3-inch diameter, 2.5 foot long piston sampler pushed 2.5 feet. All samples collected with 
the piston sampler will be in accordance with ASTM 4700-91 (Appendix H). 

Split-spoon and thin-walled tube or piston sampling will be conducted in advance of the 
drill bit to total depth. 

Appendix D outlines the samples to be collected from each boring, the sample type from 
each depth interval, and its unique sixdigit sample number. All undisturbed samples 
(thin-walled tube or piston) collected for the project will be archived for potential 
geotechnical testing, except those undisturbed samples collected from borings 11354, 
11355, 11364, and 11366. The undisturbed samples collected from these borings will 
be tested for Consolidated-Undrained Triaxial Compression with Pore Pressure 
measurements and Unit weight by the University of Cincinnati Geotechnical Laboratory 
as soon as possible. 

When distinct lithologic changes are encountered, and at the Field Geologist’s discretion, 
two 500-mi samples will be collected from the split-spoon samples. One of the samples 
will be analyzed for the project specific disturbed geotechnical tests (Atterberg Limits, 
grain-size analysis, specific gravity, and moisture content). The second sample will be 
archived for future Operable Unit 1 data needs. 

G\WPSC\94-589 
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In accordance with ASTM D 2488-90 (Appendix H), the Field Geologist will describe 
and classify all split-spoon samples for lithologic purposes, the soil or waste material 
collected in the Shelby tube sampler will also be described, by examining the material 
at the ends of the sample tubes. Soil and waste material samples will be described and 
classified based on color (Munsell Soil Color Chart), consistency (pocket penetrometer), 
angularity, grain-size distribution, particle size, estimated water content, and depth from 
land surface. To avoid confusion with the laboratory results of the Unified Soil 
Classification System (USCS), a field approximation of the USCS, which is normally 
classified in the field will not be completed for this project. 

Immediately following sampling and prior to containerization, each soil and waste 
material sample shall be field screened for radiological activity and the presence of 
organic vapor constituents. Field screening shall be accomplished by using an alpha 
meter, pancake Geiger Mueller detector, and photoionization (PID) detector. 

Field screening results shall be recorded on the Lithologic Log, Sample Collection Log, 
chain of custody form, and the sample label. Appendix E contains examples of the Field 
Forms to be used during this project. The split-spoon samples shall be placed in a 500 
millimeter (ml) clear glass jar. The disturbed geotechnical tests will be completed on 
split-spoon samples when distinct lithologic changes are encountered. The Field 
Geologist will be responsible for determining when split-spoon samples will be collected. 
Any material from a split-spoon not being analyzed will be discarded with the drill 
cuttings. 

Sampling equipment will be transported between boring locations in tightly wrapped 
plastic sheeting to prevent gross contamination of sampling and drilling personnel, and 
the truck transporting the sampling equipment. Prior to use at each location, sampling 
equipment shall be thoroughly cleaned. Upon completion of the project, sampling 
equipment shall be decontaminated according to Level 11 Contamination Procedures listed 
in-Appendix K.ll of the SCQ. Level III decontamination shall be completed for 
equipment exhibiting gross contamination. 

Upon completion of sampling and drilling activities, and following the direction of the 
Operable Unit 1 Project Manager, the borehole will be plugged and abandoned with 
Volclay grout up to the ground surface in accordance with ASTM D 5299, "Standard 
Guide for Decommissioning Groundwater Wells, Vadose Zone Monitoring Devices, 
Boreholes, and Other Devices for Environmental Activities (Appendix H)". The grout 
will be tremied into the borehole with a grout pump. A survey stake with the boring 
identification number will be driven into the top of the Volclay grout at each boring 
location. During the plug and abandonment process, the Field Geologist will document 
the plug and abandonment on a Well Completion Log (Appendix E). 

3.3 WASTE PIT SAMPLING CONSIDERATIONS 

The characteristics of the waste pit material will dictate the sampling methodologies to 
be used. If drilling or sampling refusal occurs prior to reaching the predetermined 
depth, the Project Manager and the Field Geologist will determine if a new boring should 
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Undisturbed ASTbI D 4767-88 I EM- 
1100-2-1906, APPENDIX 

a x  

Disturbed ASTM D 422-63 I ASTM 
D 1 110-92 

be initiated. A new boring location shall be a minimum of 5 fett from any pre-existing 
boring location. 

~~ 

Atterberg Limits 

Moisture Content 

Specific Gravity 

Changes to the requirements outlined in this PSP shall be approvd by the DEEP Project 
Manager. Changes such as moving a boring location, changing sampling devices, etc., 
will be documented on a approved variance to this PSP. 

Disturbed ASTbI D 4318-84 

Disturbed ASTM D 2216-92 

Disturbed ASTSI D 854-92 

3.4 GEOTECHNICAL TESTING 

Soil and waste material samples will be tested to provide the following geotechnical 
information to evaluate the effectiveness of the dewatering alternatives to be tested during 
the DEEP. Geotechnical testing in this project includes: 

TABLE 3-2 

TABLE OF GEOTECHNICAL TESTS FOR 10.03.06 

11' GEOTECHNICAL TE!3T I SAMPLE TYPE I METHOD (Appendix H) 11 

Unit Weight II ll EM-1 100-2-1906, I Undisturbed . I APPENDIX I1 

At distinct lithologic changes, split-spoon samples shall be tested for grain-size analysis, 
Atterberg limits, specific gravity, and moisture content (Table 3-2). A sample volume 
of 500 ml will be sufficient sample to complete the requested tests. The thin-walled tube 
or piston samples will be tested for unit weight, and Consolidated, Undrained Triaxial 
Compression Tests with Pore Pressure measurements ("X-CU w/pp). After the 
TX-CU w/pp is completed on the thin-walled tube or piston samples, the disturbed tests 
(Table 3-2) will also be completed on the resultant cuttings from the tube. The 
University of Cincinnati laboratory personnel will determine if the amount of cuttings is 
adequate to complete the disturbed tests. 

Geotechnical testing for physical properties will be conducted under the appropriate 
ASTM standards and laboratory procedures using qualified ,omtechnical laboratory 
technicians and properly calibrated apparatus which meets ASTM D 3740-90, "Evaluation 

1 

4 

4 
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of Agencies Engaged in the Testing and/or Inspection of Soil and Rock as Used in 
Engineering Design and Construction" (Appendix H). 

ARCHIVE OF UNDISTURBED AND DISTURBED SAMPLES 

The undisturbed thin-walled tube or piston samples will be archived for potential testing 
to be determined by Operable Unit 1. The 500-ml disturbed samples not being tested for 
the disturbed geotechnical tests found in table 3-2, will be archived for future Operable 
Unit 1 data needs. 

3.6 INVESTIGATION-DERIVED WASTE mW) 

During sampling and drilling activities borehole cuttings will be placed into 55-gallon 
drums. Drums shall be marked with the boring number, media type (soil, water, or 
waste), drum number, and the date generated. The drums contents will be backfilled into 
the subsequent trench excavated during the wet and/or dry excavations of the DEEP 
Treatability Study. 

Contact waste (such as used PPE, etc.) will be placed in plastic bags or 55 gallon drums, 
and handled in accordance with Standard Operating Procedure 20-CO604 "Control and 
Utilization of Contaminated Trash Dumpsters" (Appendix G). The bag will be placed 
in the Operable Unit 4 RI/FS dumpster. Prior to placing the bag in the dumpster, a label 
will be attached, with the name and phone number of the project manager. 

3.7 SURVEYING 

Stakes will be placed at each boring location by the Field Geologist or designee. Each 
boring installation and sampling point will be surveyed vertically and horizontally to the 
nearest 0.1 foot by a State of Ohio licensed surveyor. Surveying will occur before the 
field work has been initiated to minimize the possibility of drilling into the pit liners. A 
surveyor's stake with a highly visible ribbon tied around the top will be driven into the 
ground at each sample location. Sample location number and coordinates will be written 
on each stake. 

3.8 SAMPLE HANDLING A N D  SHIPPING . 

3.8.1 Samole Management 

Immediately following collection a Radiation Technician shall survey each sample 
with a Geiger Mueller frisker and an Alpha meter, the readings will be recorded 
and reported to the Lead Field Geologist. Immediately following 
containerization, each sample will be labeled and custody taped. A unique six- 
digit sample number (Appendix D) shall be assigned to each collected sample. 
Each sample shall be affixed with a label containing, at a minimum, the unique 
sample number, WBS number, location number, sample matrix, depth interval 
sampled, collection time, samplers' initials, geotechnical parameters, and field 
screening results. The custody tape shall be initialed and dated by the sampler. 
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3.8.2 Samnle Chain-of-Custodv Records and Field Data Documents 

Sample custody procedures outlined in the SCQ shall be adhered to throughout 
the sample handling process from field collection to shipment of the samples to 
the laboratory. A Site-Wide Analysis RequestKustody Record (SWAWCR) shall 
be used to document collection data, chain-of-custody, and geotechnical 
parameters requested for each sample. 

In addition to the custody records, a Sample Collection Log shall be completed 
which summarizes all samples collected from a single borehole. All field work 
shall be documented in detail on a daily basis using the Field Activity Log 
(FAL). All field documentation will be completed by the Field Geologist. 

3.8.3 Samnle Packaging. Storage. and Shiminq 

Sample custody seals will be examined and verified by FERMCO Sample 
Processing Laboratory (SPL) personnel of the FERMCO Sample Management 
Organization prior to acceptance of samples. The field screening results will be 
clearly displayed on the sample label and the SWAWCR. Sample packaging 
shall be performed in accordance with the SCQ Section K. 10. 

Final sample handling, screening, storage, and shipping activities will be 
completed by the SPL. Samples will be shipped to the designated on-site U.C. 
Geotechnical Laboratory for the geotechnical tests required. 

3.8.4 Calibration of Field Eauinment 

All equipment used during this investigation shall be operated and calibrated 
according to the manufacturer’s specification. Written logs of equipment 
calibration are maintained by the FERMCO personnel responsible for performing 
the instrument calibrations. 

4.0 DATA MANAGEMENT PLAN 

This data management plan will be implemented so that information collected during the 
investigation will be properly managed following completion of the field activities. Data and 
field documentation generated during the investigation shall be validated to ensure compliance 
with the DQOs outlined in Appendix B of this PSP. 

4.1 FIELD DOCUMENTATION 

As specified in Section 5.1 of the SCQ, sampling teams shall describe daily activities on 
the FAL sufficient for the sampling team to reconstruct a particular situation without 
reliance on memory. The Field Geologist shall complete lithologic logs for each boring 
as specified in Section J.4.1.2 of the SCQ. Sample collection logs shall be completed 
according to instructions specified in Appendix B of the SCQ. 

G:\WPSC\94-589 
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4.1.1 Field Documentation Validation 

To assure appropriate documentation was completed during field activities and 
that documentation was completed correctly, field documentation shall be 
validated to Analytical Support Level (ASL) A by Environmental Programs 
Development (EPD) and Quality Assurance (QA) as described in the SCQ, 
Section D.5. 

4.1.2 Field Documentation Data Entrv and OA/OC 

. Validated data shall be entered into the FEMP Site-Wide Environmental Database 
(SED) by Analytical Data Management. Manual, double keyed, data entry shall 
be performed and the entered data shall be compared to the original data sheets; 
corrections shall be initialed and dated, and made as necessary. Hard-copy 
documents are kept in permanent storage in the RI/FS Project Files, filed under 
the RI/FS WBS number 10.03.06; the electronic database is permanently 
archived in a neutral ASCII file format. 

5.0 HEALTH AND SAFETY PLAN 

A Project-Specific Health and Safety Plan for this PSP is contained in Appendix F. 

6.0 QUALITY ASSURANCE/QUALITY CONTROL 

The primary objectives of the Quality Assurance/Quality Control (QA/QC) section of this plan 
relate to the collection of field information and data sufficient to evaluate the dewatering testing 
to occur during the DEEP. Specific objectives of this field sampling effort shall be designed, 
organized, 'and implemented in a manner which will optimize the collection of information which 
meets the DQOs (Appendix B) specified in this PSP. To ensure information is gathered in such 
a manner that DQOs are met, QA/QC measures will be used to determine conformance with 
overall Operable Unit 1 objectives. 

The fundamental mechanisms used to achieve these quality goals can be characterized as 
prevention, assessment, and correction. These components are further described as follows: 

0 Prevention of defects in the data quality through planning and design, documented 
instruction and procedures, and careful selection and training of skilled, qualified 
personnel. 

0 Quality assessment through program or regular audits and surveillance to supplement 
continual informal review. 

0 Permanent correction of conditions adverse to quality objectives through a close-looped 
corrective action system. . 
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6.1 OUALITY ASSURANCE/OUALITY CONTROL REOUIREMENTS 

All Environmental Field Operations (EFO) sampling programs follow protocol established 
in the Sitewide CERCLA Quality Assurance Project Plan, Vol I, Section 4, Vol 11, 
Appendix K. 

Self-assessment and independent assessments of work processes and operations shall be 
undertaken to assure quality of performance. Self-assessment shall be performed by the 
Quality Assurance Officer assigned to the DEEP Treatability Study. Self-assessment 
activities shall encompass technical and procedure requirements, and may be conducted 
at any point in the project. 

At a minimum, one surveillance shall be conducted, consisting of rnonitoring/observing 
on-going project activity and work areas to verify conformance to specified requirements. 
Surveillance shall be planned and documented in accordance with Section 12.3 of the 
SCQ. 

7.0 PROJECT SCKEDULE 

The project schedule for this field activity is summarized in APPENDIX I. 
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Data Oualitv Ob-iectives for DEEP Treahbilitv Studv Geotechnical Investimtion 

1. 0 State the Problem or the Situation to be Resolved 

The Operable Unit 1 Dewatering Excavation Evaluation Project (DEEP) has been developed to 
investigate the ability to dewater the materials contained in Waste Pits 1, 2, and 3. The DEEP 
Treatability Study Geotechical Investigation will provide supporting data to evaluate the 
effectiveness of the dewatering process being tested on the waste materials. This will be achieved 
by sampling the waste pit contents before, during, and after the dewatering process is completed. 
The effectiveness of the dewatering process will determine if removing the material by 
conventional excavation is a feasible alternative. If the dewatering process is proved ineffective, 
an alternative to wet slurry the waste will be evaluated. The DEEP Treatability Study is driven 
by the terms of Section W.D.1 and D.2 of the Amended Consent Agreemenr between the 
Department of Energy and the U.S. Environmental Protection Agency. 

Geotechnical and analytical data collected for the Operable Unit 1 Remedial 
InvestigatiodFeasibility Study for Operable Unit 1 provides information for each waste pit. This 
data includes the thickness and volumes of the liners, caps, and waste in Waste Pits 1, 2, and 3. 
A general accounting of the types of waste deposited in each pit is also included. To adequately 
evaluate the dewatering process's effectiveness, additional geotechnical tests are required to 
provide data specific to the areas where dewatering testing will be conducted. The additional tests 
are crucial to establish the physical properties of the waste pit contents before, during, and afier 
dewatering testing is completed. 

2. ' Identify the Decisions to be Made that Affect the Situation 

The DEEP Treatability Study Geotechnical Investigation is designed to provide supporting data 
for the evaluation of proposed remediation methods. One remediation method under consideration 
includes installing a network of extraction wells to remove the liquid portion (dewater) of the 
waste pit contents, treating the extracted waste water, and then remove the solids using traditional 
construction methods utilizing equipment, such as bulldozers and backhoes. The other remediation 
method includes slurring the waste pit material, pumping the material to tanks, and mechanically 
removing the remaining waste pit material that could not be removed in a slurry (Le. drums). It 
is unknown how the waste pit material will react to the remediation methods. The geotechnical 
test data will provide further insight into the physical characteristics of the material (sheer strength 
and moisture content before, during, after dewatering, specifically) which will help determine the 
final remediation alternative. 

3. Identify Inputs that Affect the Decision 

The heterogeneity of the waste pit contents is a key consideration in selecting the number and 
locations of the DEEP sampling points. Points were chosen, in relation to the location of the 
proposed dewatering wells, and trench excavation sites. The locations of these sites were based 
upon the mount of historical geotechnical data from the each waste pit, combined with the best 
engineering judgement of the factors involved, and to provide a maximum amount of data from 
a minimum amount of sampling locations. The number of boring locations was determined based 
on the need to provide adequate lateral data coverage of Waste Pits 1,2, and 3. 

Standard Penetration Tests (ASTM Method D 1586-84) will be completed at a total of 15 borings 



locations in three waste pits; 6 borings in Waste Pit 1, 2 borings in Waste Pit 2, and 7 borings 
in Waste Pit 3. The Standard Penetration Tests will provide data about the nature of the waste 
pit stratification and strength. 

At or near the center of the dewatering test areas in Waste Pit 1 and Waste Pit 3, a total of 4 
boring locations (1 in each pit before and after dewatering) will be tested for Consolidated 
Undrained Compression Test with Pore Pressure Measurements, the unit weight for the material 
will also be determined. These tests will measure the change or lack of change in material 
strength from the dewatering. These 4 borings will also be tested for the following disturbed 
geotechnical tests: grain-size analysis, Atterberg limits, moisture content, and specific gravity when 
distinct lithologic changes are encountered. The other 11 boring locations will be tested for the 
disturbed geotechnical tests. A total of 9 borings will be completed before dewatering (3 in Waste 
Pit 1,2 in Waste Pit 2, and 4 in Waste Pit 3). 

- 

4. Define the Boundaries of the Situation 

Sampling will be conducted in Waste Pits 1,2,and 3 which are located northwest of the former 
process area of the FEW. Specific locations are based on the position of the subsequent trench 
locations and dewatering test areas. Borings will be 15, 15.5 or 33 feet deep. The depth of each 
boring was chosen in relation to the depth to the pit liner at each boring location. 

Each waste pit contains a different mix of process waste materials. The majority of Waste Pit 1 
materials are dry solids including general sump sludge, depleted slag, trailer cake, depleted 
residues,graphite, ceramics, thorium waste, and uranyl ammonium phosphate filtrate. Drums were 
visible in a mid-1959 photograph. 

The material in Waste Pit 2 consists of general sump sludge, depleted slag, trailer cake, uranyl 
ammonium phosphate filtrate, depleted residues and graphitekeramics. The material in Waste Pit 
2 is generally coarser than in Waste Pit 1. 

Waste Pit 3 contains general sump sludge, raffinate, trailer cake, slag leach, water treatment 
sludge, and thorium wastes. 

The average depth to the water table in Waste Pits 1,2, and 3 is 3.5 feet below ground surface. 

5. Develop a Logic Statement 

All information obtained from this investigation'will be used to evaluate Waste Pit 1 ,  2, and 3 
remediation options. By conducting geotechnical tests before, during, and after dewatering the 
effectiveness of the dewatering program can be measured, and the physical properties of the waste 
material during the differentphases of the dewatering process. After each phase of dewatering 
has been completed, the resultant data will be reviewed by the DEEP Project Engineer. The 
DEEP Project Engineer will make the determination if the dewatering process has been effective. 
If the geotechnical testing indicates that the waste pit material can be dewatered and removed with 
conventional excavation methods, then the option to slurry the material may be abandoned. If the 
geotechnical testing indicates that the waste pit material cannot be dewatered and excavated, then 
the slurry m&od will be further evaluated. 

The data obtained from this program will be used primarily by Operable Unit 1, but will be 



available for use by other interested parties at the FEMP. 

6. Establish Constraints on the Uncertainty of the Decision 

Sampling errors will be controlled through review of the sampling plan with sampling technicians 
and technical guidance will be provided by Operable Unit 1 technical staff during drilling and 
sampling operations. The collection undisturbed geotechnical samples is critical to the 
measurement of the dewatering process. If the consistency of the waste pit material proves to be 
such that the undisturbed geotechnical sampling equipment (thin-walled Shelby tube sampler) is 
ineffective, a more sophisticated 3-inch diameter sampler with a trap type device will be used (in 
accordance with ASTM D 1587-83) to collect undisturbed samples. The collection of the 
disturbed geotechnical samples is also important, and if the material is remaining in the split-spoon 
sampler, a split-spoon trap will be used. In the event that an impenetrable object is encountered 
in the borehole, the boring location shall be moved at least 5 feet away from the original location 
that has been specified by the DEEP Project Manager. 

Geotechnical testing for physical properties will be conducted under the appropriate ASTM 
standards and laboratory procedures using qualified geotechnical laboratory technicians and 
properly calibrated apparatus which meets ASTM D 3740-80, "Evaluation of Agencies Engaged 
in the Testing and/or Inspection of Soil Rock as Used in Engineering Design and Construction. 

Geotechnical data errors would result in the physical qualities of the waste pit material being 
incorrectly identified. A false positive error in which the material is assumed to have reacted 
favorably to the dewatering process and therefore having an adequate amount of strength to 
maintain a slope, would incapacitate conventional excavation of the waste pit contents. A false 
negative error, the material has been dewatered but assumed to be wet, would result in the S ~ U K Y  
method being further investigated based upon an incorrect assumption. In either case the cost of 
the project would be dramatically increased due to the need to resample to correct for these errors. 

From a political/social standpoint, data errors result in a perception that the project is mismanaged. 

7. Optimize a Design for Obtaining Quality Data 

Maximum benefit from the data is achieved by relying on historical information to avoid areas 
of known problems (Le. buried drums), and concentrating on areas of specific concern to this 
Treatability Study. Information has been collected for the Operable Unit 1 Remedial Investigation 
and Feasibility Study for each of the waste pits. The 15 additional borings will provide data from 
the specific locations of concern for the evaluation of alternatives for Waste Pit 1, 2, and 3 
remediation. 

Data quality will be optimized by following the Sitewide CERCLA Quality Assurance Plan (SCQ) 
and American Society for Testing and Materials (ASTM) sampling and geotechnical protocols. 
The geotechnical method standards required are: Grain Size Analysis (ASTM D 42263lASTM 
D 1140-92), Atterberg Limits (ASTM D 43 18-84), Moisture Content (ASTM D 22 16-92), Specific 
Gravity (ASTM D 854-92), Consolidated-Compression Tests with Pore Pres'sure Measurements 
(ASTh4 D 4767-88/EM-1100-2-1906, Appendix X), and Unit Weight (EM 1 100-2- 1906, Appendix 
m. 



To ensure appropriate documentation was completed during field activities and that documentation 
was completed correctly,field documentation shall be validated to Analytical Support Level (ASL) 
A as described in the SCQ, Section D.5. 

\ 
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Effective Date: 

Dewatering Excavation Evaluation Program (DEEP) Treatability Study 
Geotechnical Investigation 

RI FS RD RA RA OTHER Specify: Treatability Study 

l.C. DQO No.: GT-002 DQO Reference No.: ' 

' 2. Media Characterization: (Put an X in the appropriate selection.) 

Air Biological Groundwater Sediment soil 

waste X wastewater Surface water Other (specify) 

(Put an X in the appropriate Analytical 
Support Level selection(s) beside each applicable Data Use.) 

site C h m c t e d T l  rl Risk *sK+nt  1-1 rl 
@ A  B C D  E A B C D  E 

Evaluation of Alternatives Engineering Design 
A x  B C D E  A B C D E 

' Monitoring during remediation activities Other (Explain) 
A B C D E  A B C D E 

:&?- 
$&&$...pvA..., 2 4  .: .nv..nn.x.&+:<+, xt$$$$ . . .... 
of the Amended Consent Agreement between 
Environmental 

The DEEP'Treatability 'Study is driven by the terms of Section XII.D.1 and D.2 
. ent of Energy and' the U.S. 

Study G e o W M d  Investigation will provide supporting 

and after the dewatering 
&-evaluate the effectiveness of the dewatering process being tested on the waste materials. 

determine if removing 
This will be achieved b 
process is completed. veness of the dewatering pr 

proved ineffective, an alternative to wet slurry the waste will be evaluated. 

@ g ? m  'i e:. .... . . . .* c .. 

e waste pit contents 

I the material by conven ation is a feasible altemativ dewatering process is 

Sampling will be conducted in Waste Pits 1,2,and 3 which are located northwest of the former - -  
process area of the FEMP. Specific locations are based on the position of the subsequent trench 
locations and dewatering test areas. . Borings will be 15, 15.5 or 33 feet deep. oo(jr:r;4 

C I  
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(Place an "X" in the appropriate selection box.) 
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Trip Blanks Container Blanks 

. Field Blanks Duplicate Samples 
Equipment Rinsate Samples Split Samples 
Pre-sexvative Blanks Performance Evaluation Samples 

a 
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Method Blank 
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Matrix DuplicatelReplicate 
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gathering of this particular objective, task or data use. 
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FIELD DOCUMENTATION/EQUIPMENT/PPE LIST 

Remired Documents 

General Work Permit 
Penetration Permit 
Health and Safety Plan 
Radiological Worker Permits 
Training Certification Card 
Radiological Survey 
Equipment Inspection for Rig 
Project-Specific Plan 

Transportation 

2 DOE vehicles 

Blank Forms 

Tailgate Safety Meeting 
FAL 
Lithologic Log 
Sample Collection Log 
SWARICR 
Material Evaluation Forms 

Storage 

Metal Clipboard Box 
File Box 

Meters and Detectors 

Alpha Detector 
Pancake Geiger Mueller Detector (Frisker) 
Photoionization Detector (PID) 

Emergencv Eauiument and Suuulies 

Cellular Phone 
Radio 
Emergency Eyewash Station 
5-10 Extra Gallons of De-Ionized Water for 

First Aid Kit 
Emergency Decontamination 

Geological Suuulies 

Munsell Color Chart 
Pocket Penetrometer 

Investigation-Derived Waste Supdies 

Plastic Trash Bags 
55Gallon Steel 
Drums Stencils 
White & Black Spray Paint 
drum stencil 
oak Dallets 

Samuling Suuulies 

2-inch split-spoon traps 
500 ml clear glass jars 
Sample Labels 
Custody Tape 
Permanent Markers 
Pens 

Miscellaneous Tools 

Scissors 
Screwdriver 
Hammer 
Box Knife 

Exclusion Zone Sumlies 

Caution Tape 
Wooden Stakes 
DangerICaution SignsIFlagslStanchions 

Decontamination Suuulies 

Alconox 
Large elbow-length Nitrile Gloves 
Brushes 
Stainless Steel Water Sprayer 
De-Ionized Water 
Chemical wipes 
Large tubs for cleaning sampling equipment 

Tape and Plastic 

Silver Duct Tape 
Yellow Radiological Tape 
Wide Clear Tape 
Roll of Clear Plastic Sheeting 
Custody Tape 

Personal Protective Eauiument PPE) 

Saranex Coveralls 
Saranex Hoods 
Saranex Booties 
PAPPR Respirators and cartridges 

Hard Hat 
Safety Glasses 
Dosimeter 
Latex Gloves 
Cotton Glove Liners 
Leather Work Gloves 
Ice VestslIce 

Steel-Toed Boots 
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Sample Number 

w 

7 1  

Sample Interval (ft.) split-spoon piston sample Archived 
sample* for potential 

Undisturbed tests 

SAMPLE NUMBERS 

NOTE: A block of 250 unique six-digit sample numbers (400025 - 400274) have been 
assigned to this project. Due to the nature of the sampling, the sample numbers will 
not be assigned to each interval in the PSP. The Field Geologist will determine if 
a sample is to be tested for tests listed in Table 3-2, and will assign six-digit sample 
numbers as needed. 

Boring #11352 

geotechnical tests listed in Table 3-2. 



APPENDIX D (cont.) I 1  
SAMPLE NUMBERS 

Boring #11354 

ted for Undisturbed 

geotechnical tests listed in Table 3-2. 

Boring #11355 

Sample Number 
~~~ ~ 

Sample Interval (ft.) 

0.0 - 1.5 

1.5 - 3.0 

3.0 - 4.5 

6.0 - 7.5 

7.5 - 10.0 

10.0 - 11.5 

11.5 - 14.0 

sample* 

X 

X 
X 

X 
X 

. x  

II 14.0 - 15.5 
I’ 

* At the Lead Geologist’s discretion, samples will be collected 

collected for Undisturbed 

AI 
AI 

11 

nd tested for the disturbed 
geotechnical tests listed in Table 3-2. 

- 
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SAMPLE NUMBERS 

Sample Number 

7 1  

Sample Interval (ft.) split-spoon 
sample* 

Boring #11356 

Sample Interval (ft.) 

0.0 - 1.5 

7.5 - 10.0 

10.0 - 11.5 

piston sample Archived 

Undisturbed tests 
sample* for potential 

X 

X 

C 

1.5 - 3.0 X 

3.0 - 4.5 X 

4.5 - 6.0 X 

6.0 - 8.5 X 

8.5 - 10.0 X 

10.0 - 12.5 X 

12.5 - 14.0 X 

II I 14.0 - 15.5 I X I 
I' I I I 

* At the Lead Geologist's discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 

Boring #11357 

0.0 - 1.5 I ~ _ _ _  X 

I 1.5 - 3.0 I X 

I 3.0 - 4.5 I X 

I 4.5 - 6.0 I X 

I 6.0 - 7.5 I X 

I 11.5 - 14.0 I 
I 14.0 - 15.5 I X 

I ' piston sample Archived 
_ _ _ ~  

for potential Undisturbed 
tests 

~ 

X 

* At the Lead Geologist's discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 



Sample Number Sample Interval (ft.) split-spoon 
sample* 

I' I I '1 
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SAMPLE NUMBERS 

Boring #11358 

Sample Interval (ft.) split-spoon 
sample* 

piston sample Archived 
for potential 
Undisturbed tests' 

Sample Number 

II I 0.0 - 1.5 
~ 

X 

X 1.5 - 3.0 

3.0 - 4.5 

4.5 - 6.0 

6.0 - 8.5 

8.5 - 10.0 

X 

X 

X 

' X  
10.0 - 12.5 X 

I' * At the Lead Geologist's discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 

Boring #11359 

piston sample Archived 
for potential Undisturbed 
tests 

0.0 - 1.5 I X 

1.5 - 3.0 X 

3.0 - 4.5 X 

4.5 - 7.0 X II 
7.0 - 8.5 X 

8.5 - 11.0 I X II 



. 
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Boring #11360 

17.5 - 19.0 

19.0 - 20.5 

20.5 - 23.0 

23.0 - 24.5 

24.5 - 26.0 

APPENDIX D (cont.) 

SAMPLE NUMBERS 

X 

X 

X 

X 

X 

- 
I I i 

26.0 - 27.5 X 

27.5 - 29.0 X 

29.0 - 31.5 

31.5 - 33.0 X 

X 
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SAMPLE NUMBERS 

Sample Number 

7 1  

Sample Interval (ft.) 

Boring #11361 

1.5 - 3.0 

3.0 - 4.5 

4.5 - 6.0 

6.0 - 7.5 

7.5 - 9.0 

9.0 - 10.5 

10.5 - 13.0 

13.0 - 14.5 

14.5 - 16.0 

16.0 - 17.5 

X 

X 
X 

X 
X 
X 

X 

X 

X 

spli t-s poon 
sample* 

23.0 - 24.5 

24.5 - 26.0 

26.0 - 27.5 

27.5 - 29.0 

29.0 - 31.5 

31.5 - 33.0 

0.0 - 1.5 

X 

X 

X 
X 

X 

X 

I 17.5 - 19.0pp1. X 
I 19.0 - 20.5 I X 

I 20.5 - 23.0 I 

piston sample Archived 
for potential Undisturbed 
tests 

X 

X 

X 

* At the Lead Geologist’s discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 
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14.5 - 16.0 

16.0 - 17.5 

APPENDIX D (cont.) 

SAMPLE NUMBERS 

X 
X 

Boring #11362 

17.5 - 19.0 

19.0 - 20.5 

20.5 - 23.0 

23.0 - 24.5 

24.5 - 26.0 

Sample Number 

X 

X 

X 
X 

X 

Sample Interval (ft.) 

26.0 - 27.5 

27.5 - 30.0 

1.5 - 3.0 

~~ 

X 

X 

4.5 - 6.0 

6.0 - 7.5 

split-spoon piston sample Archived 
sample* for potential Undisturbed 

X 

X 

X 
X 

X 
X 

~~ 

9.0 - 10.5 I X I 
I '10.5 - 13.0 

I 13.0 - 14.5 X I 
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APPENDIX D (cont.) 

SAMPLE NUMBERS 

Boring #11363 

otential Undisturbed 

geotechnical tests listed in Table 3-2. 
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SAMPLE NUMBERS 

Boring #11364 

7 1  

piston sample to be 
collected for Undisturbed 

geotechnical tests listed in Table 3-2. 



Boring #11365 

Sample Number Sample Interval (ft.) 

* At the Lead Ge 

split-spoon piston sample Archived 
sample' for potential Undisturbed 

tests 

7 1  

0.0 - 1.5 

1.5 - 3.0 

3.0 - 4.5 

4.5 - 6.0 

6.0 - 7.5 

7.5 - 9.0 

9.0 - 10.5 

10.5 - 12.0 

12.0 - 14.5 

14.5 - 16.0 

APPENDIX D (cont.) 

X 
X 

X 
X 

X 

X 
X 
X 

X 
X 

SAMPLE NUMBERS 

19.0 - 21.5 

21.5 - 23.0 

23.0 - 24.5 

24.5 - 26.0 

X 
X 

X 

X 

26.0 - 27.5 

27.5 - 30.0 

30.0 - 31.5 

16.0 - 17.5 I X 

X 

X 
X 

17.5 - 19.0 I X 

geotechnical tests listed in Table 3-2. 
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SAMPLE NUMBERS 
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Boring #11366 

Sample Number 
ted for Undisturbed 

geotechnical tests listed in Table 3-2. 
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APPENDIX F 

PROJECT SPECIFIC HEALTH AND SAFETY PLAN a 
NOTE: This copy of the Project Specific Health and Safety 

Plan is an uncontrolled document. Verify current 
revision is being used prior to implementation. 
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1.0 INTRODUmON ' 

This project Specific Health ar~I Safety Plan (PSHSP) is fm tk field gmtecbical sampling of 
matcrlals in Waste Pits 1.2, and 3 in support of thc Excavation Evaluation Project 
(DEEP) 'Ikatability Study condud by CERCLA/RCRA Udt 1 (CRU1). Compliapce with this plan 
is fcquued by aJl personnel who perform field sampling and fieldsupport activities in assodation with 
WProjea 

Rim to mobilization and actual perzormanCe of poject kld activities, a walkQwn of the sampling 
axea was performed Key p e s ~ ~ n x u ~ l  WM participatedinthis w;rlltdowninchrded rcpreseatatives from 
hrhsaial Hygiene 0, Radiation Control (RC), Envirolrmental Fteld Opemons (EFO), 
CERCLVRCRA Unit (CRW 1, and the drill rig operatot pad klpcr. Ibe walkdown was organized 
for lcey persormel tD have an oppornrnity to €a lmarh  lhlnsdws with the proposed driltinp ami 
sampling activities locltions, aad a!Jsociiited health ad &ay colEmLs. 'Ihts doarmens the 
culmiaatlon of contributioos firom key personnel, addnsses the kalth and safety issues associated with 
tbese.proposed acliviues. 

FAd personnel who enter the Exclusion Zooes for this project must be lrained to h e  mpirements 
of this PSHSP. AU personnel musf be trained to the require men^ of the Project Spec& Health and 
Safety Requhmmm Matrix (PSHSRM), which is shown as Apachment A of this PSHSP. All 
persomrel must signify that ?hey have received training to this PSHSP, understand the PSHSP 
requirements, and will abide by the povisions of the plaa 'Ibis -on verikation shall be 
documented on an Acknowledgement b g  (Attachment H) which is to be s i w d  by all project 
personnel. Acknowledgement bgs shall be controlled by FERMCO health and safety personnel. 

1.1 WORK AREA CHARACIERIZATION 

Six botings wiU be ampleted aad sampled within Waste Pit 1. previous investigations 
i d f +  the mojodty of tbe materials in waste Pit 1 arc dry solids including general sump 
sludge, depktedslag, trail= cake, depleted residues, graphite andcaamics, thorium waste, 
ax~Impny1 ammmium phosphate (UAP) film. Typical wata levels in th pit range from 
3.0 to 3 5  feet below gmd surface. 

Two bonngswill be qmpleted and sampled in Wase F%2. 'Ibe marcrial placedin Wasce 
Pit2 consistedofthe Same wastes placed in waste Pit 1 wim UIC excqaon of having a 
datively coarses grain size. 

Seven bodngs win be completed and sampled in Waste Fit 3. 'Lbe moterial in Waste Pit 3 
consists of garaal sump sludge, raffinate, trailer cake, slag lea&, water treatment sludge, am! 
tfioriumwaste. 
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EXU- Fmpm G s o a  &=- RCV. o 
R g e Z o f 2 0  

'TIE borings will range in depth fmm 16 feetto 335 feetinto the soil cap and waste material 
within 3 waste pits. 'Ibe 4 phases of this project consist of brings being completed prior to 
dewataiq testiug (Phase 1). Qring dewatering testing (phase 21, dunng a later stage of 
&watering (Phase 3). aadaRerdewatenng res@ ism- (phase 4). 'Iberesullant 
darawillbeusedtoevahmethe dewrrtedng effeaivenesschiring the DEEPTreatability Study. 

All boring locations are shown on Qe pjea map, which is Attachment F of this PSHSP. 
WborinssPCl~withintbeboundaryoftbeF~Environmennl~gementProject 
0, in W~lsreRts 1,2 and 3, located in the WastePit Area. A desaiption of proposed 
boring& deprhs, aKl locatiolls is providedin the prolea specific Ran for this proJen 

. 1.2 WORKDESCRIPTlON 

MobillzatlodSeto~ - All borings will be installed using a mck mounted auger dnlling rig 
by Alliawe Environmental Inc., a site subco-. Mobilizafioplsetup includes mfi 
of dle rig to tbe boring location, the setup of tbe rig, andbonng operation pieparaton. 

Samdiqp- An s?mpllpg will be completed Qwnhole through the hollow stems in advance 
of -tip. Samples will be collected from split-spoon samplers and Shelby tube 
samplers by EFO personnel. If sample collection is not SucceSSful using the Shelby tube 
samplers then piston samplers will be utilized Split-spoon samples will be collected using 
smdard2 inchdfnmetw, 2 foot long splitspoonslmplersddven 15 feetwith a l4O-pound 
samplitlghammain~withtheAmericansocietyforTestingahdMaterials(ASTM) 
MetfiodD 158684. Sample extraaion will be corxhctedinadvance of the drill bit Any 
mataid lbm a spllt-spoon mt being anal- win be discarded with drill cuttings per 
lpplicablesiteplxum!s. 

Sample Re-tfon - 'Ihe EFO Field Geologist will -be and classify all split-spoon 
the sample. Following description aad 

dassification. mnpb coIkued with mC Sklby tube or piston sampler will be capped and 
sealed WW tape nad wax in pqmation for sample transpon Immediately following 
smpling and prior to -oa axh soil ami waste materiai sample shall be field 
aaecm?d for rPdiologiczl achivity and the prrserra of otgpnic rapor co- . Field 
scnsaiq Sbpllbeaccompliskdbyusing an alpbascbtillator, pancake Geiger hhellex (GM) 
&tcctm(bdsbcT), andplbotoionizarion (PD) dcuxtac. 

Mabibation o f -  to Next Lacation - IIbe rig a r ~ I  sampling apipamt win be dismantfed 
and relocated to ttU next boring location by EFO and subcanoaaor personnel. 

Groutlm af Borfnp - FbIlowing sampling, all bonbles will be backfilled with KGmut 

. .  samples forlimdogicpliposes prior to c c m & m m g  

bemlute gnwt material to tbe natural landscape surface. 

Demobilization - Upon completion of the project, the rig and associated sampling equipment 
willbe~totbeDecomaminationaadDecpmmissioningFacilityfor&conr?lmination. 



- 
TITLE I PRIMARY I ALTERNATE I 

~ ~~ 
~ 

Manager. OcmptioaaI Safexy and Health Daryl Milis Lauie Hagen 
Compliance (OSHC) 

Project Dirtaor, CRUl RobatFellman Terry Hagen 

Project Managex, CRUl: DEEP William Benson -% stephens 

Health a d  Safety Managex, Site pa;ul Blake Laurie Hagen 
charaaerization (sc) 
FEld m o n s  Lead Jim Hey stephens 

EaviroMlental DiVisiOQ site e . 'on Doug Harmel Mike Frank 
-Manager 

Environmental Field Operations Mike Flank Linda K. Rogers 

3.0 SXTECONTROL 

FEMP StamhrdFkmratimPermits (PP) will be obcaiaed for each sampling locarion. Radiation Work 
permits (RWPS) wiIl be issued where required accoIcdip8 to RC Technician SUTVC~S. A Chemical 
Haxmbus Materials Work Permit win be issued by It? and an OpenFlame and Welding Hazardous 
Work Perma will be issued by Fue and safety faeachphese of the investigation. 

A survey of loose aud -us-lmse ccmtamm win beperiormed for 'Ib-230 release limits prior 
d tNck apd truck-auger rig entering the Comamination Area SIIIloULdipg Waste Pits 1. 
2, a 3 .  

3.1 WORKAREAREO- 

3.1.1 Radiolonical Are& 

Eatrances to ntd pairnetas of fadiological areas will be by yellow and 
magcaarope a, wben practical, by physical smmxes spcb as fences or buildings. 
All ndiological - Win be ibtificd by signs baviug tk smxiard radiarion 
symbol, the trifoil. on a yellow background. 



Contrdled Area - Aumtrolled areais any area, room. or enclosure to which access 
is conrroned to patea individuals Erom expome to radiation or radioactive 
mamals, or where radioactive matarials may be present sur€ace Co-tioa 
mdiation, and airborne coILtamipBIlts arc less tban applicable limits for further 
P O s t b .  

Coatamitratfon Area - A 0-n Area is an area where removable 
radiological antamination is grmx than DOE sucfke contamination guidelines for 
mcisotopcofconcern. 

3.1.2 Waste Pit Exclusion Zone 

AnExclusion~ne win be establishedaroundtbe waste pit area so as to inchrde all 
ckilliq locations in suppart of this project ?be Exclusion Zone shall have one 
ingress andegress point Access to the ExclusionZornz will be limited to samplrng 
technicians, pmjea field management staff,. IH Technicians, a d  RC Techniciaa. 
All other field activities directly related to sampling (sample co 
labeling, tempomy storage, etc.) will be performed inside the Exclusion Zone 

shall be taken to the FEMP DecoatsMination and Decommissioning @&D) Facility 
for Level III ~ntamination. 

-ti0 rn 
bopndary. An equipment, tools, e&. in coptact with soils a& waste pit coluents 

'Ibe Exclusion 2bne shall have a sign posted to specify the hazard(@ within (e.g., 
contapllinationAreabearingprotectionrequrred~). 

4.0 TRAINING 



4.1 HAZARD COMMUNICATION 

4.1.1 Material safetv Data sheets IMSDSS) 

One pojea deld activity, plugging of borrboles with bentonite (Sodium 
MontwKillontc), Wm use materials'mquirhg an MSDS. Tbe bentonire MSDS is 
iplcluded in Atracbment E of this PSIBP. Also iacluded are MSDSs for inorganic 
arsenic, soluble barium, beryllilium, cobslt, inorganic lea& uranium, and thorium. 
'Ibeae submwscouldbe cammemi.h waste pitconmts. 

4.12 JobBrieBPPslSafetv Meetinns 

All persoprrel involved in this project shall be given a job bziefing (pre-poject 
~ p r i o r t o ~ i v i n g ~ n t o b c g i n w o r k  'Lbejobbriwshallbe 
coaducted by the SC Health and Safety Manager axi shall include review of this 
PSHSP. Also, personnel will be biided 011 Radiological Conaol and RWP 
nquiremencs by the Lead or the RC Technician covering field activities pior to 
wotkcommeactmear. 

Tail- saf.ety meetings will be held at a minimum of once a day. Tailgate safety 
meethgs sbnn be amducted by the Field Operations Manager or designee, the RC 
Tedmician, a d  the M Technician assigned to the field projea '. 

M hld personnel Involved in this project shall attend the job briefing and 
tailgate safety meetings. 

wrim cbamenm 'on of the job briefing and tailgate safety meetings. in the form 
o f ~ s b e e f f s h a l l b e ~  by tbe safiry Field Lead or Prajea Field 
Led  as part of project pemarmt record 

4.2 RECORDS 

Bt trPiaing classes shall be documented by persormel signing the 
AclarowledgerPePtForm,AtbChUl~H. 

Akwnmam (CrSHA), FEMP lad FERMCO site aining - sban amsist of employee 

~ c c ! &  ami- CRUX radEwitoomentpl Mvision'Rpinins coonmms 8s appiicable. 

Vailhtion of pmje~3 field Statrs' aftendance of all required ocarpational Safety and Health 

tmiuing recocds on file within tbc FERMCO "hMng FERMCO Medical 

Anyom axesing the field sampling locations for tfie sole plrpose of observation or viewing 
tbe field work in pcognss (hands off impcfions) is amsidatd to be a "visitor." Visitors 
camm opente any equipment, participate in tbe ongoing field activities, or superviWoversee 
any field wcxk activity. 



5.0 MEDICAL MOMTORING AND SURVEILLANCE 

5.1 REOUIREMENTS 

5.2 RECORDS 

The FERMCO Medical services Deparaaent win mlintain copies of all employee medical 
recorbs. 

6.1 RADIOLOGICAL ISSUES 

For me plgposes of conlroning this proiea. linxhm-230 is considered to be the isatope-of- 
comxm M items leaving tbe Exclusion Zooe shall be SIpVeyed to release limits for 
thorium-230. Aaypxsoncrossing the Exctusionzolle boundary imo the area where tbe work 
desaibed by this Health and Safety Ranis to WE piace will, first, leave a baselk (to be 
updated annually) fecal sample wifh Radiologid. Dosimeay. Fecal sampling kits may be 
obtained in Building 53B, the In V i  Building. 



'Ihorium is a radioactive meal a x l  in its soluble form is highly toxic. .Soluble thorium is 
almxbdthnwrgb tfie skin &can affkcttbe kidneys. IpsoluMe thorium is aninbalation and 
~ o a c t i v e b a z a n i  

6.2 I N D U ~ H Y G I E N E I S S U E S  

6.2.1 Heat/sun EXDOSUE Issues 

All field perso~el  could potentially be lffeaed by beat stress. In addition to the 
o v d  physical condition of field pgsonnel, 0th~ faaors such as temperature, 
nlative humidity, work function, ipltake of fluids, and duration of time exposeti 
to the sun mugreatly af€euthe degxec ofkatsbress on an imlividual. 

FERMCOprsonnel have been uaincd to identify the fm stages of beat stress, and . 
to be aware of the warning signs apd sympoms. IIbe four stages of heat stress, 
desaiptions alxi symptoms are as fouows: 

Hept Rash - Ofterr referred to a~ "Rickly Heat," is charactenzed by tiny, raised 
vesides on tbe skia or blister-like eruptions uadertht skin. Tnaanentincludes the 
appiication of a mild dryrns lotion to skis, ard seeking medical axmuion. 

Hcgt Cramp - * by pamful muscle spasms. Treatment includes 
liquid& and seeiting medical attenp'.oa. . .  

Heat EshausUnn - Symptoms include pale, cool, moist skin, beavy swearing, 
dizzbes, nausea, and fahting. Treatmeat includes rest in a reclining position until 
water maaces are restorec& tte admusmQ 'on of fluids (no caffeiae) and seeking - medical attention. 

acSt Stroke - By far the most danaerous. and wtentialh deadh stane of heat 
s t r q  is nxopizd by r e 4  ha dy skin. a lack of paspiration, nausea, dixzinm 
and- and a strang. fapidpulsc. 'Ikeaaaentinclirdes seeking immediate 
medicPlultcn&aandcoolingdownthea&aedpasonbyimmasionincoolwater 
orbywrappbg ha -street andvigcmuslyfmnhg with cool, dry air. 

Spnbvn - Ihoug.4 wt a stage of beat stress, sunburn can be a contributing faaor 
of k a t  stress. 'Ihis hazard is caused by prolonsed exposurc to ultraviolet light. 
Symptoms range b m  firs& degnx 00 scconddcgcee burns. A suitable suosc~een on 
exposed seas will help to p e n t  suobllip 

. . .  



6.2.2 Noise 

Hamcdow mise levels may be aeated during operation of h v y  equipment and 
portaMe power tools; Workers elrposed to SCHmdlevels greater than 85 dBA sball 
wear beping potection. M y ,  mise which obscum anormal spew voice 

. exceeds 85 dBA limit 

Arsenicisasteelgreymetaiinitspurefwm. ItisabumancarcinOgenaadisan 
acutely toxic poison if ingested. Soluble uiv8lent forms, such as arsenic trioxide 
may cause skin and rrmcous membrane irritation. Acrne inhalation effects are rare 
and chiefly inflammatory. Chronic ia)ralntion effeas may include perforation of tbe 
uasal septpm, weight loss, nausea dianhea, bair loss, skin ~ 1 ~ O ~ e s i O ~  and 
loss of sensarion &om pexiphenl awes. 

lMmn,sduMe 

Baytllmninits pltie ilxm is a grey mttnl pad is a saspeabd hnmnn carcimgen. 
Aame inhalab atposrae may cause! a m-ve cough, shormess of breath, 
rrndsm~weightloss. Chrcmicmhalltionexpoglpnmajrleadtorespiratory 
sympcmns, wcakmss, fatigue a d  Weight loss. 

cobalt 

Cobalt is a silver-grey, hard, brittle, magnetic metal and b mildly iuitating to tb 
eyes and skin hhalation of cobalt may cause an asmma-llltt disease with cough 
and dyspnea Vomiting, dianhea and a sensation of bomcss may occut after 
ingestion or inhalation of excessive amounfs of cobalt 

e 



Lea& Inorganic 

Led is a bluish-grey wbea pure and may be brightly colared yellow or 

ogrms. 
irritability and musck/joim paips, foIIowd by anemia Lead is also listed as a 
possible hmau archogen of the lungs and kidneys. Routes of entry are inhalation 
ami ingestion. 

when prrsent io  it^ various Oxides. k a d  is 8 tD tbe bloob-fwrmng 
Early symptbms of exQosure may indude loss of 1p9etite. ipsomnia, 

Nuisance particulates are ine!rt dusts copsidered to be relalively harmless unless 
. expure is & v a ,  tbcrefon, nuimnce partidates arc not regulated by tkir 
ckmical compOGiti01~ Excessive exposure to even low toxicity dusts may cause 
skin, eye and upper respiratory tract hitation. 

Below-occioe-levels of a variesy of organic compomis were ick-ed during 
previous sampliog activities. I ~ e d c o m p o u n d s  inch& chlorinated solveI.lts, 
polynuclear afomatia, aromatics, ethers, esteLs aad alcohols. 

6.2.4 Bioloxicai Hazards 



In order to minimize the potential forbealth and safetyrelated problems assodated 
with irrseas, field sta€€ will be iasaucced to: 

wearFERn4coisSuedcoveralls 

Use a manually operated weed cumx to clear t k  area prior to sampling, if 
===w 
Avoid lbe use of persopal hygienic strongly hgraut items such as deodoraat, 
perfume, cologae. etc., as mese items oftell at[ract some inseas 

Anow &Id staff to tape tkir covQans at mt ankles, if so desired, to Coml 

to use iusect q e l h t s ,  which axe available through F€RMCO 

. 
insects 

staff are 
~ C a I ~ a a d w i l I ~ ~ v i d e d i f ~ ~  

a@ Animpl c0axr1.1~ consis& pdominantly of snakes. Boa poisonous 
mnpoisonous snakes are foupd in southwest Ohio. Snakes have 110 se~se of 
hpsrino, but respond readily to vibrations. WorLers win be insbucted lotoss 
pebbles or sirnitat items into an area of amcem. This should cause snakes to leave 
thearea. A d d i t i o ~ y , w o r k e r s w i u b e ~  to use caution when moving items 
which may contain a void space which could contain asnake. 

6.3 SAFETY ISSUES 

'a . .  
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i. 

6.3.2 

6.3.3 

6.3.12 

6.3.13 

Auaer Drill Rig 

UlUkRKUd utilities 

Underground utilities presentat any proposed borehde location will be 
identilled &wing the acquisition of tbe Penetration Rmit 

Sanitation 

W pemnnel shall have access to toilet facilities. Upder no drcumstances will any 

fadllties fw participants in this p r o j e a  azc located within me waste pit area 
employee be requiredm travel more than 5 minutes to reach toilet facilities. Toilet 

adjacent to tbe sealand contain@ potable water, eyewash facilities, etc. 

’Ibe potential for explosion during the perfonnauce of projea field work is slight. 
The only possible source of an explosion hazard is fkom the vehicles used to access 
the work site. With normal use of the vehicles, and by following established FEMP 
and safe work practices, explosions should not be a problem 

combusbible‘ materials, such as dirty disposable coveralls, used disposable 
wipes, ami used plastic sbeetiag will be removed at regular intervals during the 
CoIllSc of samgling. Disposal of such msterial shall be in axmance with 
esowtsaedFERMco~disposalrequirrmems 
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7.0 HAZARDCONTROL 

7.1 

7.2 

7.3 

ENGINEERING CONTROLS 

0 'Lbe -of &ionized water mist as a dust suppressant, if required duxing drill rig 
operaaons 

ADMINISTRAm CONTROLS 

1 .  -ve comb sballbetheprimarymeans ofhazard control. Adrmnrsnatl 've controls 
shallW*butmbe limited to: 

. .  

0 'Ibis Rojec€-specific Health and safety Rar! 

e Project work Plaa 

e site policy 



shoutd conditioq chpage and asubsequent obange of PPE become necessuy, chylges will 
be made based on a review of sped!% hazards, w e ,  work coaditiops~ 0per;rting 
r c q i m m &  lad air mopitoTjpg al tbe work locetioa AMitionany, respiatory protecton 
may be upgla&d as deemed appropriate - by the SC Wth aad S&ty Manager or desi-, 
the RC Tccbnidm &the MTechnidan within the amsmmts - 0fthispsHsp. Respvatory 
protcction may be Qwngmdalbytbe SC Health a d  safay Manager upon consultation with 
an Musaid Hygienist andtor RC Enginex. With wriaen approval of the SC Health and 
Safety Manager, substitution of son PPE items may be appropriate. 

'Ibe RC Technician and M Technician, in addition to project persomxl, shall be tesponsible 
for eosllring tbat all personrrel are wearing the appopnate lev4 of PPE for iheir respective 

. work function 

8.0 DECONTAMINATION 

8.1 Sl'IE DECONTAMINATION REO- 

8.1.1 personal Contamination 

8.2 WASIE DISPOSITION * 



. 9.0 

CRUl WFS PSHSP e- 
EMERGEN~/CONTINGENCY PLANS 

9.1.1 Ema#acv Numbers (Radio all numbers listed are for FERMCO Frequency 2) 

NAME FEMP TELEPHONE I I NUMBER 

Employees will be notified of emergency or abnormal.ccmditim by tbe plant wide 



CRUl Ryfs KHSP 
sqkembcr300.1~ 
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9.1.3 What to Fmmt 

'Ibe followhg are examD1es of e m e r g e  that would justify calling and reportiag 
an emergency: 

when an emegency or abrmmal condition is obme!d, pasonael shall contact the 
commpnicatioas center at extensm n 6511 or via radio (CONTROL) for 
emergencis. Stay on the phone line una tbe dispatcher bangs up. 

"he following information must be given to the Communications Center operatar: 

Name and badge number 

Nature of the emergency 

0 c l r r r e n t s t ; a U s O f m e ~ ~  

Location when emergency has OCcIIIftd 

Number of personnel with injuries 
umwal COlxIiMm (odoa, symptoms, vapors, smoke) 

9.2 J2VACUA'ITON ROU"ES/ACCOUN"ABILITY 

9.2.1 RaIlv Point Accormtabilihr 



9.3 EMERGENCYEOWMENT . 

9.3.1 FEMP Site w e n t  

'Ibe FEMP Medical services section Fpcility is located at the east end of the first 
floor of tbe Building (Building 53). 'Ibe location of this faEility is shown 
on the site map included as At$chmens I). 

9.3.2 WorkAreaEm 'wnent 

Equipment for emergency eyewashing and minor !&e suppession, as well as potable 
water, will be maintaioed attbe work site, oufside of the Contamination Zone aad 
located within a sealand mntairrpr. location of the sealand coataiaer 
be determined by the SC Health and safety Manager for each work site 
communiW to all projea pmkipauts during a pre-work safety meeting. 

Ibe FEMP Emergency preparedness Section will handle all on-site emergencies. Any request 
for emergency be@ should be quested by elephone (73s) 6511 or on any FEMP radio 
frequency by calling "CONTROL." 

9.4.1 Medical Emcre encies 

9.42 FneEmaxencies 

'Lbe FEMP Emergency Response Team (ERT) will also respond to all on-site &e 
emergencia my fite emergen~y at the FEMP. Can (738-) 6511. 



9.4.3 ExDlosion Emernencis 

NOTE. If a !ire alann is no4 available or fkmdioniog, aBected employees 
must k notlikd d a h  by ahemate methods which indude the 
rrtilhation d a Rdto, cellular phone, or by voice. 

. 

9.4.4 , chemical Emere encies 

9.4.4.1 Sdasks 

s h e  no liquids otberlfm water win be used in support of this project, 
a chemicd splasb inciQnt would be rare. Sbould a project employee be 
involved in a cbenricll splash inci&nt, the clothing affecred will be 
ilmdatcly femoved Tbm, tk ana of skin affeaed win be flushed 
with clean water fa fifteea minute& Afterinitialt,fwm~t&e afFm 
cmpioycc must rcpat to the FEMP Medica Sexvices Section for 
evaluarbn iuxi possii  fbrtkx maanent Loclrion of FEMP Medical 
Seavices Sectionis sbownin Amchamt D. 

9.4.42 pasonal comamination 



9.45 Radiologjcal Emergencies 

9.45.1 Releases 

9.452 . Pasonal Contamination 

b Y  - s which couldhave resulted in an intake of radioaive 
m?taials by hhalatiop, ingestion, or absorption shall be immediately 
rqxmdtoasupervisor. 'Ihesupenhmshallimmediatelyreportthe 
cimmmus of posible radioactive materials intake to RC for 
evaluation. 

respedive shift to submit a taine sample and complete an Inveaigativ 
employees shall report to the Urine Sampling Statinn at the end of 

also report to the Urine Sampling Stadon at tbe start of t&eir next shift 
to submit a follow-up ushe sample. When the suspect isotope is other 

uranium, the involved ehrployee(s) shall report to the Dosimetry 
Section of RC for further dimtion. Employees arc responsible for 
complying with additiooal requirements as speu6ed by RC. 

wben tk suspea isotope is laanium, tbe imrolved 

tb4y Report @R fbrm FMpc-ES&H-1458). 'Ibe involved -10yee~ shall 

, 

applicable Es&H pmcedms. , F c r s o ~ l  involved in me mdem are ". to 
Responding RC Technicians are to faow the instructions given 

follow the reprtiug instruaions given in Section 9.1 of this PSHSP and 
for bioassay insauctions given by the responding RC Technmam 

evaluation of potential intkmal radiation hazard from possible inhalation, 
ingestion, or absorption of radioactive maoerials. 

. .  



9.4.6 

9.4.7 

Tbe kalm and safety of tk WOrkQ is of pimary corn however, 
control of potentia ndiologicil contamination shpu be considered when 
a a t i n g a r K v o r ~  - contamirmten ~ u s u i l ~ t i ~ a s  
persormeIcan be mnitoredapdlordecontaminated If pecessary (i.e.* if 
it becomes impossible to swey tbe wopker fot radiological 
contamhtion, or a sumy of tk wopkabdicates tbe worker has been 
radidogically CQ-, a pbof-uavel survey sball be pezformd 
of srafacesincomadwi~the worker&m tbeplace where co- 

toinsurethat 
co- ‘onwasnotsprtad 

. .  Wereaquiredto tbe place maanent was 

Any outside work win be suspended and the areaevanlatPn if warnings for high 
winds, lightlnng, thursdemorms, ottom&oeS are souaded 

Any injury or accident sball require the completion of an accident report by the 
supervisor in charge. ’Rtis report shall be completed within 24hours of the event 

stopml. sbouldasaious axkhthn .  occur, tbe involved area should not be 
disatrbed until approved by the SC Health and Safety Manager. 

a d  fawardedto the FERMCO worker% Compensation coomtam atsiteMail 

lhis PSHSP for CRUl M d  activilies is based on infomam n available a t &  time of prepaatioa 
It is imporrnm thnt this plan be zoutipely (at ieast qparoerly) m s s t s u i  by supervision, p j e c t  
mane#mmt. i d  the SC Health and safety Manager. in addition, llllcxpected copditioos/events may 
arise fe!@fe lmsesma of the health ?Id SafiSy issues. Downgding of pecautions, 
persod pptective a@pmat, ac. identified in this plan must be approved in writing by tbe SC 
Heahb and spfety Managex, or &sigr&e, uponconsuleetion with the appqciate expert on tk subject 
(Le. RC Eaghczs or XncbmW Hygienists). Fmnal doamwahn of the changes must be 

Unplaw!d apeations and/or cbanges in work scope shan require a review and may require an 
auednmtto the PSHSP. All ammdmea mwbe approved by tbeCRUl Program Director, SC 
Health ami Safety Manager, and the Manager of OSHC. ‘ h s e  amendments must be consrolled by 
Es&H Docmnent Connoi. 

C-P-d \ 



10.1 CONTROL OF HEAtTw AND SAF€I'Y PLAN 

10.2 REVIEWOFCONTENTS 

lhis PSHSP win be reviewed at a hqtuncy daarmaed by'tfr  SC Health and S&ty 
Manager for currency and applicabilitytoob tasks. The review shall be documented with 
a wdtten memo t o t f i e  Manager of OSHC Revised pages win be submitoed to E S M  
DocnuEat conttd for distribution 
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ATTACHMENT A 0 
PROJECT-SPECIFIC 

HEALTHANDSAF'ETYREQUIREMENTS 
MlATRIx 
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ATTACHMENT B 

PERSONNEL ENVIRONMENTAL 
MONITORING ACTION LEVELS 

I 



RADIOLOGICAL CONTROL ACTION LEVEL 

> 40.0 x DAC 



ACIlON LEVELS FOR AIRBORNE R A D I O A m  

INDUSTRIAL HYGIENE ACTION LEVELS 

. .  



1. 

2. 

3. 

4. 

5. 

. .  

6. 

7. 

8. 

9. 

Area shan be posted as ~ I I  " A f r h ' n e  R a d h d V i t y  A m "  at tk discretion of the R n .  

Combidion particulate and organic vapor/add gas filter (black a d  magenta) cartridge 

See Section 1 for job sp3&s. 

Derived Air Co~centratiopS @ A 0  for ~ o n u c ~ s )  of interest 

Air sample fesu€ts which indicate that iodividuals may have been exposed D 40 DAC-hours or 
more pr week sball trigger internal &ximay assamem (eg. invitro ador invivo assessments). 

For a range of 2% to 10% conlac& Ipdustrial Hygiene. For greatertim 1096 contact Fire Safety. 

Invim d o r  invivo assesnmnf~ may be requid at levels less than 40 DAC-homs pes week. if 
deemed oecessary by the Radiological Control department. 

Cllirentiy, real-time m~nitorfng fM l~ne-llved (U-238,lh-230, dlh-232)  airborne radioactivity, 
in the prrseace of sbort-lived radodthoron daughkr activity. is not always possible. Refer to 
nmmspeaiven seven day coum (long-lived) data for the affected area, if this data is available. 
otherwise,assigpedtespiratory protection shall be based on the potential to exceed the Action 
Levels, or on conhnation of th airborne radioactivity levels present by special wuntmg 
methods. 

?be "WitMraw" values acz based on 5.0 x DAC. Hooded Air Supplied Respirator is required 
at those levels. If airbme radioactivity levels can exceed 10.0 x DAC. contact Radiological 
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ATTACHMENT C 

mMP RALLY POINTS 





ATTACHMENT D 

LOCATION OF FEMP MEDICAL FACILITY 
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ATTACHMENT E 

WORK AREA MATERIAL SAFETY DATA SHEETS (MSDSs) 
a 



Environmental, Safety and 
I) Transportation .-- -. Data Sheet 

NATIONAL QRANULAR BENTONITE40 MESH 



_ -  
- --e a- . *  

BEST Sheet 

.. 

. - 



L 

-. 



BEST sheet 

. 
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OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATI~N 

. r . \ . . , . . .  e . - . - . .  . . . . .  . . . . . .  8 . SECTION 1 . . . . . . . . .  - -- 

. .  
YAuUFACTURER'S k E 

AOORESS ( U w ,  Swe.1, Chr. Stat., d ZIP Cod.) 

CHEMICAL N U €  AND SYNONYMS 

. Sur-Seal C a s g t  .&  Packing, . I n c .  
. . .  . -  . - .  - 

1767 W. . .  C i n c i n n a t i , . O H  . 4 5 2 0 3  * Wav. 
TRAOE NU4 AN0 SYHONYMS . .  

C.F.R. TITLE 29 

CHAPTER X V l l  P A R T  1910 - 

PAINTS, PRESERYATIVES d SOLVENTS 

MATERIAL SAFETY DATA SHEET 

TLV 
X 1 (Un,tr) TLY I ALLOYS A H 0  METALLIC COATINGS I 

Pipents  . Base Metal 

Catalyst . 
Vehicla * * 

Solvmts 

Addi tivss 

Oherr 

. -  

Alloys 

Metallic Coatings 

. e . Filler Metal Plus Coafing or Core Flux 

Others 

I 

Boiling Point f F )  3164 Specific Graviw (H,O 1) 
- . . .  

Vapor Pressure (mm Hg.) Percent Volatile by Volume ( X I  

Vapor Omsiw .(Air ="I) I Evaporation Rate ( 2 .  = 1) . 
. .  . . . .  

Solubility In Water Melting P o i n t  (OF) .. 

I. 

11.3 

q.621 

-+- 

Flash Point (Method used) N/A 

. . . . . . .  .-. . .  . .  I I  I 

LEL I V E L  

Flammable Limits N/A I N/A 

i r l 4 . y  
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Stability 

t a n t  
Path)  are 
i s t  

Un I tab le I Conditions to Avoid N / A  

-_  ,..-.. ..- 
No immediate first ' a id  i s  gene ra l ly .necessa ry .  
d i r e c t i o n  df  a phys ic i an  is r equ i r ed  i n  accordance wi th  OSHA r egu la t ions .  . . I  

Bio log ica l  monitor ing:under  t h e  

I Stabte I - 
__ .  .. 

Incornpatability (Materials to avoid1 

Hatardovs Oecomoorition praductr High temperatures may produce heavy metal fume vapor a 
Hazardous May Occur Conditions to Avoid 

Polymer i ration e .  

W i l l  Not Occur X 

Id /o r  
d u s t  

h 

Local Exhaust . .P re fe r r ed .  

IAechaical- (Generoll - 
Ventilation 

! 

Waste Oisposai Method .. Metal tu rn ings ,  g r i n d i n g s ,  d r ippings ,  or d r o s s e s  
? I 

. .  
Special . . 

Other : _. --. -.-- - .- ~ 

. .  . ..-. -' . . 
. . _ .  . .. . .  . -  

i .  . .. . 
. should  be  recyc led .  - 

I 
. .  . 

r . .  
. .  ""-"SECTIOH I X  - SPEC1AL' PRECAUTIONS . . . . .. _ _  .. _.___.. . - .  

:. . . . .  . . .  
Precautions to ba TakeA'lA Ha'ci'dlind and Storing Mat'l i n  s t o r a t e  can beeom- w e t  from conden- 

, s a t i o n .  . It must be thorounhlv d r i e d  h e f o r e  addinc t o  molten metal . '  . .  
... 

. . . . .  . .  Other Ptecautiocrs *See o t h e r .  s e c w ,  ref s a w c  S .  

. -  I. 
IO. 1. cant.- 
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CtIFH REPORT 
OS/2'3/1986 

ENTRY SNFORllATION 
03/23/1906 

PREPARER RFUIEUER EWTRY DATE UEVISED .** 
0 .  AUERILL f .  ARWER 02/15/1985 85/16/1986 

DO€ CHEMICAL HAZARDS FJERC CY )IANACEMENT SYSTER 
05/23/1R 

HEALTH AND SAFETY INFORtlATION AUTHOR JTY 

CHERICAL NAHE OR SYNONYN *** .. .? 
0 * UR4NIUN 

URANIUM METAL * U238 
URANJUM METAL PYROPHORIC * 7440-41-1 

DISPOSAL ,u 

DOT 

R COU€RY FO RFPllO E TN TS TWF PREFER € HETH FOR HANbl-INC. YASTF 
UfANIUH. SH!P TO L ? S & d D  RECOWRY FAC!L!TY. S&P URANIUH SHOULD RE 
COU€R€D WITH OIL. 

DECbtlPOSITION PROBUCTS 
TWERHAL DECORPOSITION URLLNIUH OXIDES 

.ENUfRONHENTAL EFFECTS 
NO C i I T E R f A  SET. BUT €?A HAS Stl FSTE 4 ?tZRNIS8IBLE CONCENtRAtfON 
IN YATER r)F 3 UC/L B m D  ON M&H EdECTS. 

EWRCENCY P~OCEDURLS 

FIRST AID 



CARBON DIOXIDE.  
HEALTH HAZARD 

CWEHtCAL INCOHPATfB IL IT I fS  - 
s!%!8; %%Lc!$ ?"N'CO#?hL$REiTH HALOGENS. U COUMR IGNITES IN 

CCL4. URANIUR RfACTS EXPLOSIVE Y YITH NITRIC ACID, AND DINfTRtlC€:N 

AND I N  CONTACT YfTH SELFNIUH. 

FLORINE a t  ROOM TEHCERATURE IN CHLORINE AT t s w a a  DECREES c AND 
I N  IODINE VAPOR LIT 260 D E C R ~  r nnr FXPLODE OR IGNITE IN BRFS AND 
TETRIOXIDE. U H-TAL CLOUS AND 6 .  RODUCfS HEAT I N  AMHQWIA, SULFUR UAPOR, 

HtDICAL RECCOHNENDATIONS 

SPECIAL ATTENTTON S H O ~ R  RE GIVEN TO THE BLOOD. LUNGS K Y ~ N E Y  AND a L I V E R  IN PRFEHPI-~YMEWT MEDICAL IEXMS. PERIObtC MlEDICAC EXAH fiOUL0 
INClUOB A CHEST X'RAYB URINALYSIS, COHPLETE BLOOD COUNT AND &EHIST 

PHYSICAL DESCR I?TInN 
A WARD, SILVERY W I T €  RADIOACTIVE RETAL 

PROt€Ct  ION MEASURES 



CARCINOCE?I * CHtEHTCA 
HA A R D  ODE 
H A Z A R D  CODE * HEALTH H4Z:ARb 

& PHY I C A L  HA ARb * P H Y ~ I C A L  HA f ARD 
a TRANSPORTATXON 

t 
HA 5 ,ARD CODE 

CHEH NA?lE* IJRANIUtL 

ATTRIBUTE *** 

TY 

vncm 
1SO 
238 

4 
20 

1133 
381 8 

19 
0 
0 

e 000 
:03a 

:%I 
a 000 
e 000 osa 
e as0 
,200 

WUHAN 
. ACTINID WAL 
.REACTIU TY 

FIRE 
KIDNEY TOXIN 
PYR P R C . 
IAD?O%IVE 
RAD1fMCTIW, A)(b 

HEALTH F 

=IO 

U 
2 
3 
3 

uN2979 

WIT8 . wnl.ITY CnnHmTS 
To if3c SOL ID C m  0 

n t  20 - 2s 
OUST CLOUD 

3Qtd 
lOL9 YEARS 
C C ntntmJ?I 
a 
L, 

SELECTED HNlERIALS THAT ARE R €#TR TO CONTCIIN THE SUBSTANCE 
OW2 1 6 

CHEH N A M *  URANIUR 

w* 
URANIUH C MPOUND 
URANIUR D f C A R B f D g  
URANIUM D * U hMIUPI H 
URANIUR OCTAOXIDE 

t * URANhlH URAN tJ)4 %Tvd&€ XY 

t URANYL FLUORID 
ff URANYL NITRATE 

* lI!ANIWl H 

-- 

t 



.. . .  " .  - 
CHEMICBL NGME 

TWff IUM H€TfiL, PYROPHORIC 

~ ~ C I Z R R O    TI NOS - TOXICITY 3 - I~S .TCU)ILITY 3 - EBCTIVITY t 
P€RSISTENCE 3 "  

a 
. 

1 



. .  

( 

Q 

- .. .' - 
. .  

SPECIFIC EMERGENCY PROVISIONS 
NO NIOSWOSnR DATA, ADVISES 
m-cIASH FWNTRIN WITHIN IlUlrEDIATE WORK'&- UH€E €HPLOYEES' EYES 

QUICK DRENCHIN6 FACILITIES WITHIN I-IRTE WORK CIRER WERE EMPLOYE 

FIRE RESISTANT INSUCATED FOOTUEBR, SRFEtY TOES, m D  HELMETS 

B€ EXPOSED TO SUBST- 

m y  BE EXPOSU) TO SUBST- 

RESPIRC~TOA SELECTIOI~ (UPPER LIMIT DEVICES PEIWITTED) 

NO SPEC ADVISE - HIGH-EffICIENCY P W T f M a T E  R€SPIR(ITOR 

- SLlPPLIEDdIA RESPICWTOR 
WITH a FULL F ~ - P I E C E  

WITH a w C=-PIECE, -T, OR no00 

WITH A FUU FM-PIECE 
- sa+-CONTClzm BREATHING aopAmTuEi 

. .  



.. 

OROCICVS c. WIN 

" 3 



FXE PROTECTION 

. .  

SLIBSTfiNCE LISTED TOXIC SUBST- CONTROL ACT INVEMORY 

. .  

00 0 2 5 8 
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Section V - Aeactlvity Oata 
-4 unsfabte c o c r d ~  v) A d  

staEl8 xx . -  

AVOID STRONG m S  

MAY R E L B ’ E  CO, GAS ON BURNILJG 
- .  - -  . L  UuardaaOeam=kna0%xudum -. 

HtUafQOW May- c O n d t * w t ~ A A r d d  
PdymeMwCl- NONE 

Wd Nd OOM xx 
Sectlon VI - Health Hazard Data 
R o w s )  Enty: lntuwon7 s#n? -7 

YES NO YES 
~ 

-m(AarisMdc)ypJc) INHALATION O F  POWDER MAY PROVE LOCALLY 1- TO 

AND/OR DIARRHEA. 
OSHA Regrrrated? 

NO w#;w7 NO NTp7 
NO 

slonrvdsymquwmdExQoavr EXPOSURE MAY IRRITATE MUCOUS -q- . 

MAY CAUSE SNEEZING. 
n M e d l c r l c o r d i  

--by~ropsun RESPIRATORY CONDSTIONS MAY BE A G m l ? D  BY Pn-P 

AS MUCH AS POSSIBLE- -.R - ”* ‘FrJER- 

LARGE QUANTI- - 
. a m -  
“ ‘ m % ! E ? . ~ % ~ ~ ~ ~ ~ ~  MAY BE DISPOSED OF TN SEWER, 

BE DISPOSED OF D N G  “ O - - l  - T. 
STORE IN A DRY AREA TO PREVENT CAKING. 

Prscautbrrrco Bo T . b n k  HrndUno urd slor(ng 

OtJmrPlaau(i0m 
NO SPECIAL REQUIREELENTS OTIlER THAN q-- .XI 
AND SAFETY PRACTICES EMPLOYED WIT€?. ANY. TNDUSTRIAL C HEMICAL. 

Sectfon Vlll - Corttml Meawres 

R e r p v a b a v ~ ( s p s c 6 y ~ ’  DUST MASK 
VeCntWOIl WExharpr t  speepr 

AT. . 
OIhrr 

a@- A. N.A. - M - 0  

USEFUL-KOT REQUImD USEFUL-NOT REQUIRED 
NOT REQUIRED other Ptuamu cbunng or €qiQman 
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OSHA AND DOE EMPLOYEE RIGHTS POSTER 
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Occupational Safety 
and' Health Protection for 
DOE' Contractor Employees 

* at  Government-Owned 
Contractor-Operated 
Fa ci I i t ies 

*lei w rn wcn molorr. ramr 
. m o l o v r . W d . o o M . 6 ~ .  

Wh.nn.morovrnouooalmmlrv 
tmn CN con-, OOEIhvl honor ma Policy: 

U.S. D.ouam of b*cov (WE) ~ 1 s d 8 W O f d ) . ~ O f 8 m r m )  I.owI. 

-- comncror.morowrouu#pcnnd.dmm mua-toaeoordby 
utlmdkwrmtulrror*ngcon6ioonrn mdovr'rCumrd.Fu.ncomd 
8caramewIhth.-Mwnbrd 
~urayni (0 by Ammc Enrov /\a at 1961. 
n m o n o m d . I h ~ R ~ * c r  

OrOrrpaonM a Ion: tad awema nrr 
b-rhmQ.pomulgl.ounQ 
mro=mmmmsumymonwanraa 
rm ~ a r  LI, o 1 . a ~ .  k.r mwrmum 

Ot 1974, mb br Oormmt Ot 

Oar 0 0 E S U . l A  kQ1.l* 

Imminent Danger 

. .  

0 
f 
i 

DOE Contrqctom: 

Nondkrimination: 

P d n g  Requirements: 

U.S. Department 
of Enorgy 

ocio1:.:'1 
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Page 2 of53 ' 

REVISION SUMMARY 
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New procedure for Auger Drilled Borings and Solids I Sampling with a Split-Barrel or Thin-Walled Tube 

II 0 

, 

. . .. .. _. 



~ 

mtle: PROCEDURE FOR AUGER DRILLED I -  I PROCEDURE NO: SCDM F0-001 

Date: 5/20/94 Revision No: 0 
BOFUNGS AND SOLIDS SAMPLING WITH A 
SPLIT-BARREL OR THIN-WALLED TUBE 

COMPLMhTE WATU THIS PROCEDURE IS MANDATORY WHEN Page 3 of 53 
MECUTING ACllWThB WITHIN IlY SCOPE 

... 

1.0 . 

2.0 

TABLE OF CONTENTS 

SECTION TITLE . PAGE 

preface: PROCEDURE TITLHAPPROVAL PAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
REVISIONSUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
TABLEOFCONTENTS ............................................... 3 

PURPOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

3.0 

4.0 

4.2.1 
4.23 
4.2.3 
4.2.4 
4.25 
4.2.6 

4.3 

4.3.1 
4.3.2 
4.3.3 
4.3.4 
4.35 

4.4 

4.4.1 
4.4.2 
4.4.3 
4.4.4 

DEFIMTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

PREREQUISITEACTIONS ............................................. 8 

Background ........................................................ 8 
PlannuigandCoordination 8 ............................................... 
Responsibilities of Division Manager ....................................... 8 
Responsibilities of Department Manager .................................... 8 

9 
Responsibilities of sampling Techniciaas ................................... 10 
Responsibilities of Drilling Personnel ...................................... 10 

Responsibilities of FEm Reld Project Manager .............................. 9 
Responsibilities of Geologist-in-Charge ............................... : . . . . . .  

. Performance Documents ................. .. ............................... 10 
Project-Specific.F%n ................................................... 10 
RequiredPSPInfomation ............................................. 11 
SmnrlmnOperatingProcedures .......................................... 1 1  
Healthandsafetyptan ............................................... 12 
Training .......................................................... 13 

Required Approvals and Notifications ..................................... 14 

DOE-FNRequirements ............................................... 14 
Regulatory Agemy Requirements ......................................... 14 . 
On-Site Requirements ................................................. 14 
Off-SiteRequirements ................................................ 16 



Title: PROCEDURE FOR AUGER DRILLED 
BORINGS AND SOLIDS SAMPLING WITH A 
SPLIT-BARREL OR THINWALLED TUBE 

C O M P W C E  WITH THE PROCEDURE lS MANDATORY WHEN 
m C U I l N G  ACTIVITIES WkTHIN ITS SCOPE 

SECTION 

4.5 

PROCEDURE NO: SCDM FeoOl 

Date: 5/20/94 Revision No: 0 

Page4 of53 

4.5.1 
4.5.2 

4.6 

4.6.1 
4.6.2 
4.6.3 
4.6.4 

5.2 
5.3 
5 -4 

5.4.1 
5.42 

5.5 

5.5.1 
5.5.2 
5.5.3 

5.6 

5.6.1 . . 
5.62 
5.6.3 

5.7 

TABLE OF CONTENTS (CONT.) 

TITLE . PAGE ‘ . 
Drilling Site Reparahon ................................................... 18 

Drill Site Selection criteria ......................... : . . . . . . . . . . . . . . . . . .  18 
‘Drill Site Relocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

RequuedEqiupment ................................................. 19 

DrillingEqupment .................................................... 19 

Auger Drilled Boring Sample Equpment and Material . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
22 

sampling Equipment ................................................. 20 

Health and Safety Equipment’ ............................................ 
PROCEDURE ................................... . . . . . . . . . . . . . . . . . .  23 

Mobilization ...... i ................................................ 23 
Drill Site Establishment ............................................... 24 
Drilling .......................................................... 25 
Sampling, Reld Screening .............................................. 27 

Radiological Activity Determinatl *on ....................................... 

Sampliq.Split .B=l ................................ ;. . . . . . . . . . . . . . . .  

27 
organic vapor Detelmhtl ‘on ............................................ 28 

28 

Split-Bml Anachment .................................................. 29 
SampleCollection ................................................... 29 
SampleRecovery ................................................... 32 

Sampling.’Ihin . W d l e d ’ h k  ........................................... 32 

Thin-Walled Tube Attachment ............................................. 32 
Sample Collection ....................................................... 34 
SampleRecovery ................................................... 35 

Total Deprh De- ‘on .............................................. 36 

Monitoring Well InsEallation ............................................ 37 
Soil Boring Plugging And Abandonment ................................... 37 



7 1  
TWe: PROCEDURE FOR AUGER DRILLED 

BORINGS AND SOLIDS SAMPLING WITH A 
SPLIT-BARREL OR THIN-WALLED TUBE 

C O M P W C E  WITH THIS PROCEDURE IS MANDATORY WHEN 
EYECVTLVG ACTIWl7ES WHlN l l5 SCOPE 

PROCEDURE NO: SCDM FO-001 

Date: 320194 Revision No: 0 

Page5 of53 

TABLE OF CONTENTS (CONT.) 

5.10 Demobilization . . . . . . . . . . . . . . . . . . . . . . . . . :. . . . . . . . . . . . . . . . . . . . . . . . . . . 37 

6.0 RECORDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

7.0 REFERENCES . . . .  ;.; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

7.1 Drive ............................................................. 38 
7.2 References ......................................................... 38 

* LIST OF ATTACHMENTS 

ATTACH TITLE 

A FERMCO WORKPERMIT . . . . . . . . . . . . . . . . . :. . . . . . . . . . . . . . . . . . . . . . . . . . 39 

FERMCO ASBESTOS WORK PERMIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

FERMCO CONFINED SPACE AND CHEMICAL HAZARDOUS MATERIALS 
O B  

C 
wo R K P E R M I T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 

D FERMCO CONJ3NED SPACE EVALUATION/PERMIT AND CHEMICAL 
HAZARDOUS MATERIALS WORK PERMlT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

E - CONSTRUCTION EXCAVATIONPENETRATION P q  . . . . . . . . . . . . . . . . . . . 43 

F 

G 

H 

I 

J 

K 

L 

M 

FACILITY OUTAGE PERMIT .......................................... 44 

FERMCO OPEN FLAME AND WELDING HAZARDOUS WORK P E W .  . . . . . . . . 46 

FEIW RADIOLOGICAL WORK PERMIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 

FEMPFIELDACTMTYLOG . . . . . . . . '  ....................... . . . . . . . . . . .  49 
. .  

FEW LITHOLOGIC LOG . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . 50 

AUGER BORING PROJECT PREPARATION FLOWCHART . . . . . . . . . . . . . . . . . . . 5 1 

AUGER BORING PROJECT PERFORMANCE FLOWCHART . . . . . . . . . . . . . . . . . . 52 

AUGER BORING PROJECT COMPLETION FLOWCHART . . . . . . . . . . . . . . . . . . . . 53 



- 
7 1  

Title: PROCEDURE FOR AUGER. DRILLED 1 PROCEDURE NO: SCDM FO-001 1 
Date: 5 f 2 W  SPLIT-BARREL OR THIN-WALLED "BE Revision No: 0 

0 
1.0 PURPOSE 
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MECVIWG AC77WTIB WlTHlN 17s SCOPE 

This procedure establishes methods for the drilling of brings and the recovery and sampling of solid soil, 
subsoil, and waste materials utilizing the hollow-stem auger drilling technique by employee and 
subcontractof personnel of the Fernald Environmental Restoration Management Corporation (FERMCO), 
Environmental Division, Site Characterization and Data Management (SCDM) Deparrment, at the Femdd 
Environmental Management Project (FEMP). It provides accurate specifications to conlirm that all aspects 
of the auger drilled brings, solid soiYwaste material recovery and sampling are satisfactory, documented, 
and verifiable. 

2 0  SCOPE - 
This procedure provides guidance to all FERMCO SCDM employees and subcontractor personnel during 
the performance of Comprehensive Environmental Response Compensation and Liability Act (CERCLA)/ 
Resource Conservation and Recdvery Act (RCRA) site characterization field work. Such site 
Charactenza * tion field work consists of utilizing the hollow-stem auger drilling technique for borings, 
recovery, and sampling of solid soil/waste material from withid glacial overburden sediments and waste 
collection areas contained within glacial overburden sediments at and in the vicinity of the FEW. 0 3.0 DEFINITIONS 

Aueer Drillinp Technicwe - Drilling method characterized by the use of a drill rig, and a series of hollow 
stem auger flights, which allow the penetration of geologidwaste materials for the investigation of the 
nature of the subsurface, the presence of perched water, and of unconsolidated strata. 

Data Oualitv Obiectives - Qualitative and quantitative statements which specify the quality of the data 
required to support decisions M n g  remedial response activities. 

Drilline Personnel - FERMCO subcontractor personnel who are employed by an FEMP drilling services 
subcontractor and who are directly assigned to the daily operation of a drin'rig. 

Geolocrist-- e - A person who is qualified, by B combination of education and experience in the 
science of geology, to directly manage an FEMP field operations project 

Glacial Overburden - Unconsolidated geologic strata consisting of materials derived from. deposited by, 
or created b m  the actions of glacial pn>cesses. Such materials consist of soils, subsoils, loess, lacustrine, 
sand, gravel, and glacial ezfatic commingled geologic strata. These matefials are usually encountered at 
the land surface and, if present, are located physically and stratigraphically above preexisting sediments 
of the Great Miami Aquifer. At tbe FEMP, glacial overburden sediment corresponds in elevation to the . 
Type 1 soil boring zom. 
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3.0 DEFINITIONS (CON".) 

N-Value - The blowcount representation of the penetration resismnCe of the soil. The N-value, reported 
in blows per foot, equals the sum of the number of blows required to drive the sampler over the depth 
interval of 6 to 18 inches. 

Notice-To-Proceed - Formal notification, in writing, fiom a designated responsible DOE-FNFERMCO 
employee assigned to the auger drilled boring project, allowing and authorizing commencement of a field 
project. 

Proiect-Srxcific Plan (PSP] - Scoping documents required for any media sampling program or project. 
Project-specific plans for FEW sampling and analysis activities include elements defined in Section 6 of 
the FEMP Sitewide CERCLA Quality Assurance Project Plan (SCQ). Project-specific plans may include 
but are not limited to, work plans, field sampling plans, Health and Safety Plans, and standard operating 
procedures. 

SamDler Head - Device which mes to couple a thin-walled tube to insertion equipment and, together 
with the thin-walled tube, comprises the thin-walled tube sampler. 

SamDling Technicians - A person who is qualified, by a combination of education and experience in the 
area of environmental science, to perform daily routine duties of field projects at the FEMP which require 
the sampling of various environmental media and necessary documentation associated with the sampling. 

- The Sitewide CERCLA Quality'Assurance Project Plan which establishes minimum standards of 
performance for ongoing and future environmental sampling and analysis projects at the FEW. 

Solit-Barrel Sam~ler - A hollow tubular sampling device driven by a 140 pound weight to retrieve 
representative samples froin unconsolidated strata or solid waste materials. An analogous term for split- 
barrel also often used is split-spoon. 

Standard Penefration Test 6 P T )  - Procedure for driving a split-barrel sampler to obtain a representative 
soil sample and a measure of the resistance of the soil to penetration of the sampler. 

Thin-Walled Tube Sam~ler - Device used in conjunction with a drilling rig to obtain a representative core 
sample of unconsolidated strata, or solid waste material. 'Thin-Walled tubes shall be of a diameter range 
of 2 to 5 inches, a length of 36 to 54 inches, and a wail thickness range of 0.049 to 0.120 inches. An 
analogous term fix thin-walled also often used is Shelby tube. 

Waste Collection Areas - Areas where waste materials (by products) of FEMP produchon activities have 
been acaMulatedldeposited/stored, some in below grade "pits", some in above grade "pits". 
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4.0 PREREQUISITE ACI'IONS 

4.1 Background 

The FEMP periodically has a need to bore into the soil and subsoil to determine the presence of 
contaminants, geology, and soil material type@) within the Type 1, or glacial overburden, soil boring zone 
at and in the vicinity of the facility. In order to adequately provide auger drill rig Type 1 soil borings 
which meet quality assurance and quality control criteria, detailed procedures are necessary. A PSP 
provides information about the need for, number of, and location of auger drilled borings. 'Ihis standard 
operating proceciure provides the level of &tail necessary to ensure that the borings, and concurrent split- 
barrel, or thin-walled tube environmental media sampling, are performed in a consistent manner which 
achieves project data quality objectives, as specified in the PSP. 

4.2 Planning and Coordination 

?he following planning and coordination functions are necessary actions prior to performing auger drilled 
borings and solids sampling with a split-barrel or thin-walled tube af the FEW. Responsible personnel 
and organizatons who shall expedite planning and coordination functions have been identified. Also, 
applicable planning and coordination functions have been identified. 

4.2.1 Responsibilities of Division Manager 
a 

[l] Designate a Department Manager to direct the drilling of auger borings, and satnpling, in 
accordance with the PSP and this procedure. 

[2] Authorize the use of this procedure and signify umcwsea by signing the appropriate approval 
block on the procedure. 

Delegate to managers the responsibility for the proper drilling of auger borings, and sampling, as 
speufied by the PSP and this pmcedure. 

[3] 

4.2.2 Responsibilities of Department Manager 

[ 11 Assign the organization and completion of this drilling to the appropriate FEW Held Project 
Managex. 

[2] Ensure in coordination with the FEMP Weld Project Manager, that the auger drilled borings, and 
sampling, contained in the PSP are safe, realistic, concise, and achievable. 

[3] Develop sufficient project justification and resource cost and scheduh g information and present 
to the Change Control Board for approval if considefed new scope. 

008383 
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4.23 Responsibilities of FEW Field Project Manager 

111 

121 

131 

141 

151 

Assign a Geologist-in-Charge to directly manage the field operation of auger drilled brings and 
sampling. 

Ensure, in coordination with the Department Manager, that the proposed steps for conducting the 
auger drilled brings, aad sampling contained in the PSP are safe, realistic, concise, and 
achievable. 

Perform periodic on-site field inspections to aScertain that the auger drilled brings and sampling 
are being pexformed in accordance with the.requirements of this procedure. 

~ n s ~ r e  that the subcontractor(s) have necessary resources, personnel; materials, and mining 
necessary for the satisfacto~~ completion of the project. 

Conduct a Readiness Review to verify that all personnel involved in any auger drilled borings and 
solids sampling demonstrate the training, experience and knowledge of health and safety issues, 
applicable pnx;edures, and task-specific duties necessary to successfully accomplish their 
respective project task. 

4.2.4 Responsibilities of Geologist-in-Charge 

Acquire a proficient working knowledge of the auger drilled boring and sampling requirements 
of the PSP and this l.xoc&m. 

Directly manage the active field operations associated with auger drilled brings and sampling. 

Perform detailed assessments of auger drilled brings and sampling to ensure compliance with the 
requtrements of 'this pnocedure. 

Document on the appropriate boring forms the drilling history and construction details. 

~~, in consultation with site Quality Assurance staff, the FEMP Field Project Manager, 
and ctrilling personnel, the need for modification or changing some aspect of the auger boring 
project. 

Ensure that all projexX performance requirement documents such as PSP, Health and Safety Plan, , 

pn>cedureS'and permits are valid and current. 
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Responsibilities of Sampling Technicians 

[ 11 Familiarize themselves with the PSP thin-walled tube and split-barrel sampling requirements. 

[21 Ensure that all equipment, materials, and documentation requirements of the PSP sampling events 
are available, decontaminated and in serviceable condition. 

Follow the PSP sampling requirements. as directed by the Geologist-in-Charge, and the PSP. [3] 

[4] 

Responsibilities of Drilling Personnel 

(11 

Perform all assigned duties in accordance with project and FEMP requirements. 

Adhere to the auger drilled boring and sampling requirements of this procedure and the PSP. 

(21 Mom the field work necessary to accomplish the drilling and sampling of the borings, as 
direaed by tfie Geologist-in-Charge. 

(31 Possess, through a combination of experience and training, the skills necessary to adequately 
perform the field work associated with auger drilled borings. 

Notify the Geologist-in-Charge immediately if, in the dnllmg personnel's opinion, any aspect of 
the auger drilled boring and sampling field work is unsafe, suspen or in error. 

[4] 

Performance Documents 

This subseaion describes the applicable documents which are required before commencement of the auger 
drilled boring field activities. 

Rojedspecific Plan 

'Ihe PSP describes project data quality objectives. The successful adherence to and completion of the 
project data quality objectives ensures that the project field activities will achieve all objectives specified 
in the approved PSP. 'Ihe FEMP F~ld Project Manager shall: 

[ 11 

[2] 

Obtain an approved PSP which desaibes the auger drilled boring field activities to be performed. 

Ensure that the PSP is the ament revision. 
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[3] Contact the appmpriate FEMP CRU, Division or Department PSP authors about any 
issuedproblems/contingencies discovered during the preparation for field activities. 

[4] Determine that any PSP discrepancies have been satisfactorily resolved prior to the performance 
of any potenliauy affected activity. 

performed 
[SI Ensure that all necessary subcontractor, equipment and material procurements have been 

43.2 Required PSP Information 

In order to correctly insmu brings and perform split-barrel or thin-walled tube sampling, the FEMP Field 
Project Manager shall also ensure that the PSP contains the following information. 

0 Anticipated depth of each boring. 

Anticipated depth of each interval (depth) to be sampled, if more than one sample from the sam 0 

boring is necessary. 

0 Specific geological Wormation regarding the nature and types of strata to be encountered 

0 Volume of sample required for laboratory analysis purposes. 

Type of sample (split-barrel, thin-walled tube) required. 0 

0 Location(s) identified by the State Planar Coordinates System. 

In the absence of the above specified information, the PSP author shall perform an analysis of available 
information ftom xmrby or similar locations and convey this information to the FEMP Field Project 
Maaager. 

4.33 Standad Operating Procedores 

Standard Operating pnx;edraes (SOB) exist, in part, to provide standard, approved metbdology for 
performing field work required by a PSP. However, a PSP usually contains some field activities which 
are not described in SOPS. In order to ensure that the PSP field activities do not result in a 
nonconformance with o w  existing SOPS, the FEMP Field Project Manager shall: 
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4.0 PREREQUISITE ACTIONS (CONT.) 

[l] Identify from the PSP and other Environmental Division and FEMP sources, all Department, 
Division or site SOPS applicable to the performance of the auger drilled boring activities. 

[2] Notify the appropriate FEMP CRU, Division or Department PSP authors about any existing 
approved SOP which, if the auger drilled boring activities proposed in the PSP are followed, may 
result in a nonconformance with the existing SOP. 

43.4 Health And Safety Plan 

Prior to the performance of any auger drilled boring field activities, a Projecflask-specific Health and 
Safety Plan is necessary. The FEMP Field Project Manager shall: 

[I] Obtain a ProjecUTask-specific Health and Safety Plan, in accordance with the requirements of 
SCDM procedure SCDM HS-001, "SOP for Acquisition of a ProjMask-specific Health and 
Safety Plan." 

[2] Ensure all field personnel assigned to the project have received training specific to the Health and 
Safety Plan. 

[3] Documens, in writing, that all assigned field personnel have participated in training unique-to the 
hjecUT+k-specific Health and Safety Plan. 

[4] Ensure that the PmjecUTask-specific Health and Safety Plan is immediately available for review 
by field W s i t e  visitors at the project location. 

[SI Interface with the project health and safety technician about any project health and safety issue 
which is identified. 
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4.0 PREREQUISITE ACTIONS (CON".) 

WARNING: 

NO AUGER DRILLED BORING FIELD PROJECT 
SHALL BEGIN WITHOUT A PROJECT/rASK=SPECC 
HEALTH AND SAFETY PLAN WHICH HAS BEEN 
APPROVED BY THE RESPONSIBLE FERMCO 
ENVIRONMENTAL SAFETY AND HEALTH PERSON. I 

WARNING: 

NO AUGER DRILLED BORING FIELD PROJECT 
SHALL BEGIN WITHOUT A TRAINING SESSION 

HEALTH AND SAFETY PLAN. THE TRAINING 
SESSION SHALL INCLUDE ALL PERSONNEL WHO 
MAY BE INVOLVED WITH THE AUGER DRILLED 
BORING PROJECT. 

SPECIFIC TO THE PROJECTLI'ASK-SPECIFIC 

4 3 5  Training 

prior to commencement of any.monitoring well installation field activities the FEMP Field Project 
Manage? shall: 

[l] Verify that all field persomtel meet all si&-specific training requirements ami remain current 
throughout the duration of the projecL 
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[2] VeriQ through a Readiness Review, that all personnel involved in any auger drilled boring field 
project demonstrate project-specific training, knowledge, and experience necessary to successfully 
accomplish their respective project tasks. 

1 -  
WARNING: 

NO AUGER DRILLED BORING FIELD ACTIVITIES 
SHALL BEGIN WITHOUT A TRAINING SESSION 
SPECIFIC TO THE PROJECT-SPECIFIC PLAN. THE 
TRAINING SESSION MUST INCLUDE ALL 
PERSONNEL WHO MAY BE INVOLVED WITH THE 
AUGER DRILLED BORING PROJECT. 

Required Approvals And Notifications 

Prior to the performance of any auger drilled boring field activities, a determination of all necessary 
approWpermitficatiom shall be made and applicable approvals/permits/notifications shall be 
expedited 

DOE-FN Requirements 

No field work, including mobilization procurement activities prepamtory to the auger drilled boring field 
work, sball begin until receipt of PSP approval 6rom DOE-FN and written Notice-to-Proceed has been 
obtained. 

Regulatory Agency Requirements 

As directed by DOE-FN, the PSP author, FEMP CRU, Division, or Department requesting the field work 
may be required to obtain prior approval for the project from state, or federal regulatory agency. 

On-Site Requirements 

Prior to the implementation of auger drilled boring field activities .at the FEh4P. the Department Manager 
shall: 

[I] Arrange, through the appropriate FERMCO procurement departments, any necessary project 
subcontractor support. 

000339 

... . 
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4.0 PREREQUISITE ACTIONS (CONT.) 

[2] Ensure that the necessary procurement subcontractor support duration, or period of performance, 
is suflicient for the expected time fequired to perform the auger drilled boring field activities. 

Prior to implementation of auger drined boring field activities, the FEMP Project manager shall: 

[I] Obtain the following FEMP Permits (Attachments A through H), i f  necessary, for the PSP field 
aaivities: 

0 FERh4CO Work Permit (FS-F-2939) 

0 FERMCO Asbestos Work Permit (FS-F-2940) 

. 

0 FERMCO Confined Space Evaluation/Permit and Chemical Hazardous Materials Work 
Permit (FS-F-2745) 

0 FEMP Coasauction ExcavatiodPenetration Permit (FS-F-27 1 1) 

0 FEMP Facility Outage Permit (FS-F-2757) 

0 FERMCO Open Flame and Welding Hazardous Work Permit (FS-F-352) 

FEW Radiological Work Permit (FS-F-1372). 

IF OVERHEAD POWER OR TELEPHONE LINES ARE 
LOCATED WITHIN 20 FEET OF THE AUGER DRILLED 
BORING LOCATION, FIELD ACfIVITIEs SHALL NOT 
BEGIN UNTIL THE FEMP FIELD PROJECT 
MANAGER, IN CONSULTATION WITH THE 
GEOLOGIST-INcCHARGE, DRILLING PERSONNEL, 

DETERMINED THAT ADEQUATE CLEARANCE 
EXISTS BETWEEN THE POWER OR TELEPHONE 
LINES AND THE DRILL RIG TO ENSURE THAT NO 
ELECI'RICAL SHOCK HAZARD EXISTS. 

ANDTHEH.EALTHANDSAFETYTECHNICIAN,HAS 

- 

. Q:\*P9C\94-168 

. .- . -..-. . .. __c . . .... .. . ._ . - - - .  
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[2] Make prior arrangements regarding the handling, storage, and disposal of all project related 
wastes, as addressed in the FSP, before initiation of the auger drilled boring field activities. 

NOTE The FERMCO Waste Charactcrimion Section, Environmental Protection 
Department, Environmental Safety & Heatth Division, should be contacted prior 
to the beginning of auger drilled boringfield activities to arrange the handling, 
storage, and disposal of project related wastes. 

NOTE Tire Natwnal Environmental Policy Act (NEPA) Compliance Section, 
Environmental Planning Depammt, Regutatory a d  Technical Programs 
Diviswn, must be contacted to determine the applicability of NEPA to ground 
disturbing activities associared with auger dritled b o d g  jield activities. Contact 
must be iniriated prior to beginning auger drilled b o h g  field activities. 

NOTE Private landownet access must be arranged though the Real Estate Management 
Section, Property Management Department, Acquisitions and Finance Division. 
The Real Estate O m e  should be contacted as early as possible in the planning 
process. Proper access must be processed and approved prior to beginning field 
activities. 

[31 that all auger drilled boring locations have been properly located, surveyed, and recorded 
prior to auger drilled boring. 

(41 Visit all auger drilled boa sites with a FEMP health and &ty technician to determine if my 
lmforeseen health and safety concerns, issues or contingencies may exist which need to be 
addressed prior to commencement of auger drilled boring activities. 

4.4.4 OfP-Site Requirements 

"he performaace of off-Site auger drilled boring field activities are governed, at a minimum, by the same 
restrictions as on-site auger drilled boring activities, except that the FEMP permit requirements specified 
in SubsectiOa 4.4.3, may not be required In addition, when off-site auger drilled boring field activities 
are to be performed, the Departolent Manager shall evaluate the need for the following: 

[ 13 Ensure that appropriate private landowner approval, in writing, has been obtained Approval shall 
be obtained h m  the landowner where auger drilled boring field activities are tD be performed, 
and also from any adjacent landowner whose property may be impacted by access or other 
activities ancillary to field activities. 

NOTE The Real Estate m e  should be coneted QS eariy as possible before any access to 
licensed pasture land on-site. 

. G:\wpoE\94-168 

.. . . .. -... .. ._ __ . . .. . . . .- 
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4.0 PREREQUISITE ACTIONS (CONT.) 

NOTE 73e NEPA Compliance SecriOn, EnviroMlentol Plruuring Depament, Regulatory and 
Technical Pmgrams Division must be contacted to detennine the applicability of NEPA 
w ground dkttubing activities associatzd with auger drilled boring @id activities. 
Contact must be initiated prior to beginning field activities. 

[2] Ensure that private landowner approval will remain 'mnt  tbrobgh the duration of the field 
activities. 

[3] Obtain through FEI€MCO procurement or project subcontractors, all equipment, parts, and other 
items negsary for the completion of field activities. 

'Ihe FEMP Reld Project Manager shall: 

[l] Schedule through the appropriate FERMCO Environmental Safety and Health 
Division/Department, all required field site health and safety technician and radiological technician 
support 

Obtain any necessary security personnel, barricades or signs to ensure adequate after hours site 
security. 

e 
[2] 

[3] Inform the Ohio Utilities Protection Service (1-800-362-2764), Butler Rural Electric Cooperative 
(513-867-4400), and Southwest Regional Water District (513-863-0828) of all  proposed auger 
drilled boring location(s) a minimum of 48 hours prior to beginning the field activities. 

[41 

DO NOT BEGIN OFFmTE AUGER DRILLED BORING 
FIELD ACTMTIES UNTIL APPROVALS FROM THE 
OHIO UTILITIES PROTECTION SERVICE, BUTLER 
RURAL ELECTRIC COOPERATIVE, AND SOUTHWEST 
REGIONAL WATER 'DISTRICT HAVE BEEN 
OBTAINED. 

e Ensure that adexpte clearaace h m  overhead or nearby obstacles or hazards exists for all 
equipment to be used drtring the perfomaim of the auger drilled boring field activities. 

7 
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4.0 PREREQUISITE ACTIONS (CONT.) 

WARNING: 

IF OVERHEAD POWER OR TELEPHONE LINES ARE 
LOCATED WITHIN 20 FEET OF THE AUGER DRILLED 
BORING LOCATION, FIELD ACTIVITIES SHALL NOT 
BEGIN UNTIL THE FEMP FIELD PROJECT 
MANAGER, IN CONSULTATION WITH THE 

AND THE HEALTH AND SAFETY TECHNICIAN, HAS 

EXISTS BETWEEN THE POWER OR TELEPHONE 
LINES AND THE DRILLING RIG TO ENSURE THAT 
NO ELECTRICAL SHOCK HAZARD EXISTS. 

GEOLOGIST-IN-CHARGE, DRILLING PERSONNEL, 

' DETERMINED THAT ADEQUATE CLEARANCE 

[SI Ensure that all auger drilled boring locations have been properly located, mrveyed, and recorded 
prior to auger drilled brings. 

[6] Visit ali auger drilled boring sites with a FEMP health and safety techniciab to determine if any 
Woreseen health and safety concerns, issues or contingencies may exist which need to be 
addressed prior to commencement of auger drilled boring activities. 

\ 

4 5  Drilling Site Preparation 

Factors such as drilling site condition, accessibility, vegetation, presence of overhead and buried utilities, 
surface and subsurface commination, and topography shall be evaluated by FERMCO staff and the 
drilling subcontractor during Preparaton of the work site. If necessary to facilitate auger drilled boring, 
the FEMP Field Roject Manager may ked to: 

[ 11 Improve site access by arranging the consmaion of access roads. 

(21 Improve site access by grading or filling areas of topographic highs or lows. 

[3] Remove or relocate any structure or feahue which could obstruct the field activities. . 

[4] Identify any buried or overhead utilities which could potentially impact the field activities. 

[q Request moving a borehole location if any unsafe or unsatisfactory condition m o t  be ehmimed. 

NOTE Vehicles requirirtg access to the drilling sire shall use existing access roads. 

000593 
G:\WSC\94-166 
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452 

4.6 

4.6.1 

PREREQUISITE ACTIONS (CONT.) 

Drill Site Selection Criteria 

Drill site selection criteria shall be determined ftom the PSP, evaluation of project data quality objectives, 
and a walk-through inspection of the drilling site prior to the mobilization of the drilling rig to the si&. 

Drill Site Relocation Criteria 

During the performance of project field work, it may be necessary to relocate the drilling site. The site 
relocation may be identifed either prior to mobilization of the drilling rig to the site, or after the drilling 
rig has been mobilized to the site and drilling or field activities have begun. 

Following determination that driR ,site relocation is necessary, the Geologist-in-charge shall notify the 
FEMP Field Project Manager. 'Ihe FEMP Field Project Manager shall cea& all field activities and 
immediately notify the Department Manager and the responsible FEW CRU, Division or Department PSP 
authors who origmally requested the field work. 

Actual drilling rig demobilization, relocation and remobilization shall be initiated by the FEW Fie1 d. 
Project Managex only upon receipt of a variance b m  the responsible FEW CRU, Division or Department 
PSP aurhor originally requesting the field work. 

Direction to relocate a drilling site shan be in the form of a Variance Request and shall be considered a 
PSP amendment. A Variance Request can be obtained from the Quality Assurance department. The 
Variance Request initiated by the responsible FEMP CRU, Division or Department PSP author, shall be 
signed by that respoable person and the designated representative of FERMCO Quality Assurance. ' 

In lieu of receipt of an approved Variance Request, the FEMP Field Project Manager may expedrte, 
through verbal'authorization, drilling site relocation in order to efficiently utilize project resources. 
Written approval must be obtained witbin,five working days of receipt of verbal approval. 

Required Equipment 

All equipment and materials used in the installation of auger drilled borings shall be decontaminated in 
accordahce with tbe PSP and iqected by the FEMP Field Project Manager prior to utilization 

Drilling Equipment 

'IfLe following dnlling equipment may be required to conduct auger drilled boring field activities: 

Truck, platform, or trailex mounted mechanical or hydraulic drill rig 

0 Hollow stem auger sections 
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4.0 PREREQUISITE ACTIONS (CONT.) 

0 Pilot bit 

0 Auger teeth 

0 Auger connector 

0 Center plug 

0 center rod 

0 Drive cap 

0 Rodtocapadapter 

0 Split-barrel samplk (type and size speafied in lhe PSP) 

0 'Ihin-Walled tube sampler (type and size specified in the PSP) 

weighred hammer 

0 Drive weight &bly 

0 Anvil. 

NOTE NEPA requirements spec& that drilling equipment and associated vehic&dequipment be.  
no greater than IO tons in weight. 

NOTE Except &r emergency conditions, ground disacrbing activities shall rake place only in 
dry weather.. 

4.6.2 Sampling Equipment 

[l] Soil, waste or geologic d a l  encountered within the glacial overburden, during auger drilled 
boring, shall be cont inu~ly  sampled and field saeened . 

PI Instnrmentation used for field sapning for radiological activity and the presence of volatile 
organic constituents shall include. 

0 photoionization detector @ID) - exact model and screening methodology to be described 
in the PSP. 

. . _ _  - 
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SPLIT-BARREL OR THIN-WALLED TUBE 

COMPLANCE WITH THIS PROCEDURE LT W D A T O R Y  WHEN 
EXECUITNG ACTIVITIB ~lT€€lN ITS SCOPE 

4.0 PREREQUISXTE ACTIONS (CONT.) 

Radiation meter - exact model and screening methodology to be described in the PSP. 

[3] For soil/waste material sampling, a split-barrel sampler or thin-walled tube Sampler shall be used. 
'Ihe PSP shail identify the type of sampler to be used. 

4.63 Auger Drilled Boring Sample Equipment and Material 

The following equipment may be required for auger dtilled boring sample collection, depending upon 
project-specific requirements specified in the PSP: 

0 Disposable latex gloves 

0 Non-reactive work surface 

0 C-Y tape 

0 Sample containers (size and type per PSP) 

a Srimple labels 

0 Synthetic ice and ice chest 

a Large and Sman plastic bags 

\ 

0 Large stainless steel spoon, knife, trowel, aad scoop 

a Largestainless steel bowl 

0 Metric scale 

a Indelible ink pen 

0 Geologic - - .on tools (Munsell chart, penetrometer, etc.) 

a Plastic glove bag with High Efficiency Particulate Air (HEPA) vacuum. 
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4.0 PREREQUISITE ACTIONS (CONT.) 

The following decontamination materials may be necessary to adequately decontaminate sampling 
equipment: 

e Tubs made of nonreactive material 

e Cleaning brushes of various sizes 

e sprayers 
< 

e Large and small plastic bags 

e 

e 

e 

e . '  
e 

e 

e 

e Duct tape 

e Demntamination agents (Deionized water, methanol, HCL, etc.). 

4.6.4 Health And Safety .Equipment 

(11 The level of personal protection is dependant on the location where drilling activities are to be 
performed and the nature of the materials that may be encountered in the activity, including solid, 
liquid aad vapor components. 

[3] Provide, at a minimum, the following healtb and safety equipment for personnel assigned to the 
drilling rig: 

Hardhat 

Standard issue work coveralls 

Steel-toed boots 

Safety glasses or goggles 

Gloves 

Portable eye wash station 

Ropes/cones/stanchions for delineating exclusion and controlled access perimeters 
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4.0 PREREQUISITE ACTIONS (CONT.) 

NOTE Additional safety equipment may be required depending on the location and 
condition of the drilling site. 

[4] Additional field screening instrumentation, identified in Section 5.4 of this procedure, shall ais0 
be used to provide red time monitoring for sample field screening, Action Levels for employee 
exposure, radiologiCal and organic vapor parameter health a& safety purposes. 

[SI Ensure that health and safety Action Levels for radiological and organic vapor parameters shall 
be identified in the Task/Roject-specific Health and Safety Plan. 

5.0 PROCEDURE 

5.1 Mobilization 

Attachment K of this procedure, titled "Auger Boring Project Preparation Flowchart," shows the logical 
and sequential steps necessary prior to the mobilization of personnel, equipment, and materials for aug 
driued boring. 

WARNING: 

INSPECTION BY FERMCO QUALITY ASSURANCE OF 
THE DRILLING RIG FOR COUNTERFEIT PARTS 
MUST BE PERFORMED PRIOR TO DRILL RIG 
UTILIZATION. 

[I] verify, through the Department Manager, that written Notice-to-Proceed for the auger drilled 
boring field activities bas been obtained. 

121 C O ~ ,  through the Department Manager, that Change Control Board approval of the auger 
drilled boring field activities project baseline and funding has been obtained 

[3] Inspect the drilling rig and all associated components for serviceability. 

\ 

. . . . .. . , 
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, 

[5] If the drilling rig is being initially brought onto the FEMP, or is being brought back onto the 
FEMP after removal &om the FEW, deliver the drilling rig to the FERMCO Fm and Safety staff. 
for inspectiolL 

[q Following inspection, decontaminate the drill rig in accordance with the PSP decontamination 
criteria 

Attachment L of this pcedure, titled “Auger Boring Project Performance Flowchart,“ shows the logical 
and sequential steps necessary during the performance of auger drilled boring. Specific sections and 
subsections of this procedure provide more detailed information relative to performance. 

5.2 Drill Site Establishment 

Drilling Personnel 

[ 11 M o b i k  the drill rig to the drill site lowion identified in the PSP. 

[2] Set up the drill rig in accordance with the drill rig manufacturer’s or drilling subcontractor’s 
S p e C i f i c a t i O ~ .  

WARNING: 

FAILURE TO FOLLOW THE DRILL RIG 
MANUFACXVRER’S OR DRILLING 
SUBCONTRACl’OR’S SPECIFICATIONS WHEN 
SETTING UP THE D R I U  RIG COULD RESULT IN THE 
CREATION OF AN UNSAFE OR UNSATISFACTORY 
DRILLING CONDITION. 
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C O M P W C E  WITH TIUT PROCEDURE Is MWDATORY WHEN 

5.0 PROCEDURE (CONT.) 

[3] Establish the site access control zones, in accordance with the ProjecVTask-specific Health and 
Safety Plan and the drill rig manufacturer's or drilling subcontractor's specifications. 

WARNING: 

FAILURE TO PROPERLY ESTABLISH SITE ACCESS 
CONTROL ZONES COULD RESULT IN 
UNAUTHORIZED ENTRY INTO THE EXCLUSION 
ZONE INCREASING POTENTIAL FOR PERSONNEL 
EXPOSURE OR INJURY. 

5 3  DriIling 

Drilliog operations shall be conducted so a minimum of contaminants are introduced into the environment 
or spread between target monitoring zones. Surface casing may be set when a potentially contaminated 
zone is drilled prior to reaching tbe target monitoring zone. When drilling through areas where near 
surface contamination is indicated ttuough past use or during screening of samples while drilling, surface 
casings shall be grouted in place and made a part of the permanent installation. In outlying areas not 
suspected of being collmlh&a large diameter temporary casings may be advanced as necessary for 
borehole control. 

Drfllfng Personnel 

[ll Assemble the bollow-stem auger column, consisting of: 

0 Pilot or cutter bit 

0 Augerteeth. . 

0 Auger head 

0 Center rod 
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5.0 PROCEDURE (CONT.) 

0 Auger connector 

0 Drive cap 

PI 

0 Rodtocapadapter 

0 Center plug (not used if sampling). 

Cohnect the assembled auger column to the drill spindle. 

- CAUTION: 

THE USE OF LUBRICANTS FOR AUGER DRILLING RIG 
MOVING PARTS WHICH WILL BE LOWERED DOWN 
THE BOREHOLE OR USED IN CLOSE PROXIMITY TO 
THE OPEN BOREHOLE IS PROHIBITED. POTABLE 
WATER IS THE ONLY ALLOWABLE LUBRICANT. 

lditiate rotation of the auger column by engaging the drill rig power source to the drill spindle. 

CAUTION 

FOR SPLIT-BARREL AND THIN-WALLED TUBE 
SAMPLING, B m O M  DISCHARGE DRILL BITS SHALL 
NOT BE USED DURING AUGER BORING. 

Adjust the fate of auger column advancement in accordance with the drill rig manufacturer's or 
subcontractor's specifications. 

Remove accumulated solid material as it is carried to the surface in the vicinity of the auger 
flights. 
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5.0 

5.4 

5.4.1 

PROCEDURE (CONT.) 

I [6] Place accumulated solid material into the approved waste container designated for that purpose. 

NOTE Sample and screen rhe solid material in accordance with PSP requirements during auger 
drilling. 

NOTE It may be necessary to grout swface casing to avoid cross conmaimtion, if required by 
the PSP, or &&mined .by the Geologist-in-Charge. 

[7j Add more auger flights, as the borehole is advanced, in accordance with the drill rig 
manu&turer’s or drilling subcontractor’s specifications. 

[8] Remove, disassemble, and decontaminate the auger column and components following reaching 
total depth of the borehole. 

Geologist-In-Charge 

[ 11 Record the lithology, depth, and other pertinent characteristics of the borehole during auger boring 
advanceinen& 

Sampling, Field Screening 

’Lhe PSP determines the fiesuency and interval of subsurface soiYwaste material field screening and 
sampling. Unless otherwise spedied in the PSP, split-barrel sampling and field screening shall be 
per€omed continuously through the thickness of the glacial overburden. Field screening parameters of 
concern, Action Levels, and types of instrumentation to be used are also contained in the PSP. 

Radiological Activity Determination 

Sampling Technidaa(s) 

[l] calibrate the insuumws) in accordaLlce with the applicable FEMP procedure, PSP or the 
insanunent maaufacturer’s specifications. 

[2] Perform a 5 minute background count and calculate the time required to obtain the desired 
minimum detectable activity. 

[3] Count the Sample for the predetermined count time and record the net counts or count rate on the 
apjxopriate form. 

If required by the PSP, split the sample lengthwise and screen the sample for the presence of 
radiological activity. 

[4] 
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5.0 PROCEDURE (CONT.) 

[5] Select samples for radiological analysis based on results of field screening at frequency specified 
in the PSP. 

Select samples for laboratory analysis that exhibit the highest relative PXD readings for a given 
location and horizon, as specified in the PSP. 

[6] 

5.43 Organic Vapor Determination 

Sampling Technician(s) 

[l] C a l i b k  the PXD in accordance with the applicable FEMP procedure, PSP or the instrument 
manufacturer's specificatioas. 

[2] Perform a backgroirnd organic vapor deermination, ensuring that no other organic vapor source 
is present to affect the background readings of the PID. 

[3] Recover the split-banel sampler, open it and screen the sample for the presence of organic vapors, 
in accordance with the PSP requirements. 

[4] If required by the PSP, split the sample lengthwise and screen the sample for the presence of 
organic vapors. 

[5] Record rhe organic vapor screening results and the background organic vapor results on the 
appropriate field form. 

[6] Select and sample €6r laboratory analysis that interval which displays the highest relative readings 
for a given location and horizon, as specified in the PSP. 

5 5  SampIiIlg, Split-Barrel 

As specified in the PSP, submhce soWwaste material and glacial overburden sampling may be required. 
AU split-barrel sampling, and associafed equipment and hanmlng shall be accomplished in accordance with 
ASTM-D-1586-84, and PSP requirements. Dimensions of tbe split-banel sampler to be used during the 

. performance of auger chingxi boring shan be specified in the PSP. 

A split-barreJ sampler consists of a tube shaped sampler body, of variable length and diameter, which is 
capable of being split open lengthwise into two separate equal volume components. 'Ihe top of the split- 
barrel sampler consists of a top assembly, which is threaded, and can be screw-attached to the sampler 
body and a drive shoe, which is thmded and can be screw-anached to the base or boaom of the sampler 
M Y .  
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5.0 PROCEDURE (CON".) 

5.5.1 Split-Barrel Attachment 

Drilling Personnel 

[ 11 Obtain a clean or decontaminated split-barrel sampler which is equipped with a threaded coupling 
to fit a standard drill rod 

NOTE kess ive  cuttings must be removed fiom the borehole prior to split-barrel sampling. 

NOTE Use a split-bmel sampler with an interior liner installed prior to sampling, if required 
by the PSP. 

NOTE Ensure. i fa  liner is use4 thut the liner has been property decontaminated in accordance 
with the decmtMIination criteh specified in the PSP. 

[2] ' Attach the split-barrel sampler to the bottom of the drill (sampling) rod string which extends from 
the top of the auger or borehole to the bottom of the borehole. a 

[3] Attachxhe weighted hammer to the top of the drill rod string. 

55.2 Sample Collection 

Drilling Personnel 

[ 11 Slowly lower the attached split-banel sampler to the boaom of the boring, ensuring that the base 
. of the split-banel sampler does not drop onto the SoiYWaste material to be sampled. 

121 Position the hammer above and attach the anvil to the top of the sampling rods. This may be 
done before the sampling rods and sampler are lowered into the borehole. 

[3] Rest the dead weigbt of lhe sampler, rods, anvil, and drive weight on the bottom of the boring and 
apply a searing blow. 

NOTE uexcessive cutrings an? encountered at the bottom of the boring, remwe the sampler and 
sampling rocisftom the boring and remove the cuttings. 

[4] Mark the drill rods in 3 SUCCeSSive 6 inch increments so matthe advance of the sampler under the. 
impaa of the hammer can be easily observed for each 6 inch increment 

a 
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5.0 

a 

PROCEDURE (CONT.) 

[SI Push or drive the sampler into the undisnubed subsurface soil material at the bottom of the boring, 
by alternately raising and lowering the hammer on an anached rope, which passes around a 
rotaring cathead, and allow the hammer to &e-fall 30 inches, i 1 inch, by suddenly releasing the 
tension of the rope. 

NOTE The cathead shall be essenWyfree of mf oil or.greare Md h e  a diameter in the 
range of6 to IO inches. 

NOTE The cathead should be operated at a minimum speed of rotation of 100 revolutions per 
minute, or the approximate speed o f r o W n  shall be reported on the boring log. 

NOTE No more than 2% tope turns on the cathead may be used during the performance of the 
penetration t e s ~  

NOTE For a hammer blow, a 30 inch lifr and drop shall be employed by drilling personnel. The 
operation of pulling and throwing the rope shall be performed rhythmically without 
holding the rope at the top of the strok. 

NOTE If the auger drill rig is not equipped with a cathead lifr assembly, a trip, automatic or 
semi-mrtomatiC hammer drop system which lifts the hammer and allows it to drop 30 
inches, 2 I inch may be used 

[q Count the number of blows applied in each 6 inch increment uti1 one of the following occurs: 

[a] A total of 50 blows have been applied during any one of the 3 to 6 inch increments . 
described in Step 4 of this Subsection. 

A total of 100 blows have been applied. 

'Ihere is no observed advance of the sampler during the application of 
blows of the hammer. 

The sampler is advanced the complete 18. inches without the limiting 
ocarrring as described in the previous three bullemof this subsection. 

[b] 

[c] 

[dl 

0 successive 

blow counts 

NOTE If the mamial w be sampled contains significrmt amounts of liquid, the split- 
barrel sampler may not be able to recover a complete sample. 
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5.0 PROCEDURE (CON".) 

NOTE &the material to be samp&d contains signijicmt amounts of dem*tus, boulders. 
cobbles or slabs of consolidated rock the split-barrel sampler may not be able 
to recover a complete sample. 

PERIODICALLY THE ATTACHED ROPE SHALL BE 
INSPECTED TO ENSURE THAT IT IS IN SERVICEABLE 
CONDITION. ' 

W e  driving the sampler, the Geologist-inXbrge shall record the number of blows required to 
advance the sampler the distance of each 6 inch increment. 

NOTE 
0% 

Theflrst 6 inch increment is consi&red to be a seating drive. The sum of the 
number of blaws required for the second and third 6 inches of peneuatwn is 
termed the ns'stMdclrd penetration resistance" or the "N-value. 

NOTE 

NOTE 

If the split-bane1 sampler is driven less that I 8  inches, the number of blows per 
each complete 6 inch. bp?ment and per each p m  increment shall be recorded 
on the boring log. For partial increments, the depth of penetration shall be 
reported to the nearest I inch, in addition to the number of blows. 

r f  the sampler advances below the bonom. of the boring under the static weight 
of dre drill rods or the weight of the drill rods plus the static weight of the 
hanunec this mfonntltion should be noted on the boring log. 

- .. 
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5.0 PROCEDURE (CONT.) 

5.53 Sample Recovery 

Drilling Personnel 

[ 11 Raise the sampler out of the boring by reversing direction of the rope on the cathead and alternate 
applying and releasing pressure. 

[2] Remove the sampler f b m  the bottom of the drill rod string. 

131 Detach the top assembly and drive shoe from the split-barrel sampler. 

Sampling .Technician(s) 

[ 11 Open the sampling body by removing one half of the split-barrel. 

[2] Perform radiological and organic vapor screening in accordance with the PSP and Subsections 
5.4.1 and 5.4.2 of this procedure. 

Remove and containerize the interval of sampled subsurface soillwaste material, in accordance 
with the PSP requiremeptr: for sampling. 

[3] 

NOTE If the sampling results in a partial recovery, the depth of sample collection wiU be the 
upper portion of the interval .through which the sampling device was driven 

5.6 Sampling, Thin-Walled Tnbe 

As specrtied irl the PSP, subsrnface SoiYWaste material and glacial overburden samphng using a thin- 
walled tube may be required, particularly when geotechnical laboratory analysis is required. All thin- 
walled tube sampling, and associated equipment and handling shall be accomplished in accordance with 
ASTM-D-1587-83, and PSP requirements. 

A thin-walled tube is a one piece hollow tube of variable diameter and length Thin-walled tube sampling 
istypicallyperformedifitis'necessarytoobtainanundisturbedrepresentacl 've sample of the soil material 
or'undisaurbed strata, prior to auger drilling being pexformed through the sampling interval. * 

5.6.1 Thin-Walled Tube Attachment 

For thirtwalled tube sampling, the drilled open borehole diameter and the inside diameter of driven casing 
or hollow stem auger shall not exceed 3% times the outside diameter of the thin-walled tube. 

C 
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5.0 PROCEDURE (CONT.) 

Drilling Personnel 

[ 11 Obtain a clean or decontaminated tube sampler, and couple the tube to the drill rod with a sampler 
head. 

CAUTION: 

IT IS RECOMMENDED THAT TUBES HAVE A 
PROTECTIVE COATING, OR THE TUBES BE 
COMPOSED OF AN ALLOY WHICH WILL PROTECT 
THE TUBE WALL FROM THE EFFECTS OF 
CORROSION. PROTECTIVE COATING OR ALLOY 
TYPE IS DEPENDANT ON THE NATURE OF THE 
MATERIAL TO BE SAMPLED. PROTECTIVE COATING 
OR ALLOY TYPE SHALL BE SPECIFIED IN THE PSP. 

I 

CAUTION 

IF THIN-WALLED " B E  COATING IS USED, CARE 
SHOULD BE TAKEN TO AVOID THE POSSIBILITY OF 
CROSS CONTAMINATION OF SOLID MATERlAIS 
LABORATORY ANALYSIS. 

a 
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5.0 PROCEDURE (COW.) 

CAUTION. 

THE SAMPLER HEAD SHALL CONTAIN A SUITABLE 
CHECK VALVE AND A VENTING AREA TO THE 
OUTSIDE EQUAL TO OR GREATER THAN THE AREA 
THROUGH THE CHECK VALVE. AlTACHMENT OF 
THE SAMPLER HEAD TO THE TUBE SHALL BE 
CONCENTRIC. AND COAXIAL TO ASSURE UNIFORM 
APPLICATION OF FORCE TO THE TUBE BY THE 
SAMPLER INSERTION EQUIPMENT. 

[2] Ensure proper attachment of the tube and sampler head to the drill rod. 

5.6.2 Sample Collection 

Drilling Personnel 

[ 11 Lower the attached tube sampler to the bottom of the boring so that the tube base rests on the 
boaom of tbe borehole. 

Push or press tk tube sampler, without impact or rotation, into the undisturbed soiuwaste 
material, or unconsolidated strata, at the boaom of the boring by applying a continuous and rapid 

. motion (usually accomplished by the application of hydraulic pressure) to a depth which is 
specified in either the PSP or by the Geologist-in-Charge. 

[2] 

NOTE If the material to be sampled contains significant amounts ofliquid the tube sampler may 
not be able to recover a complete sample. 

NOTE r f  the material to be sampled contains signifiant amounts of &m'tus, boulders, cobbles 
or slabs of consolidated rock the thin-walled tube sampler may not be able to recover 
a complete sample. 

Care should be taken to ensure that no void spaces ex& within the &e afret the sample 
has bem couected 

NOTE 

[3] 

NOTE 

Determine the length of advance by the resistance and condition of the formation. 

Length of advance shall never exceed 5 to I O  diameters of the tube in sondp a d  10 w 
I S  diameters of the tube in clavs. 

. 

O:\ypSc\94-168 

. - ~ . _. 
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, 

NOTE ? f h f o -  * is too hard for push type insertion, the tuber may be driven, or ASTM D 
3550 may be used Other mefhoak, as directed by the Geologist-in-Charge, or FEMP 
Fieid Project Manager may be used 

NOTE i'f driving methods are used, the data regarding weight and fd of the hammer and 
penetration achieved must be docwnented Driven &s shall be prominently labeled 
"Driven Sample." 

5.63 Sample Recovery 

Sampling Technician(s) 

[l] Raise the tube sampler out of the boring. 

NOTE The tube may be mtated to shear the base of the sample afrer pressing is complete. 

I I 
0 

CAUTION 

THE TUBE SHALL BE REMOVED AS CAREFULLY AS 
POSSIBLE FROM THE BOREHOLE IN ORDER TO 
MIMMIZE DISTURBANCE OF THE SAMPLE. 

(21 Remove the tube sampler and sampler head b m  the drill rod. . 

(31 Measure and record the length of the sample in the tube. 

[4] Remove tbe tiismkd soilbaste material or uadisarrbed strata, which may have accumulated in 
the top of the tube sampler. 

. [SI Measureandrecordthelengtbofthesampleinthetube.. 

(q Seal the top of the tube, as specified in the FSP, or by following Steps 10 and 11 of this 
Subsection. 

[A Remove at least 1 inch of soilhaste material, or unconsolidated strata, Born the base of the tube 
sampler. 
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5.0 

5.7 

PROCEDURE (CONT.) 

NOTE As specified in the PSP, the sample of soihaste m a t e d  or unconsolidated strata, may 
be used for a soihaste description. 

NOTE As specified in the PSP, or by the Geologist-in-Charge, aj&r measurement, the tube may 
be se&d without removal of the soiLhvastefrom the e& of the tube. 

[8] Measure and record the length of the sample in the tube. 

[9] Sed the base of the tube, as specified in the PSP, or by following Steps 10 and 11 of this 
subsection. 

[lo] Place an impervious disk into both the top and base of the tfiin-walled.tube sample. 

[ll] Cap the tube ends and tape and seal the cap with wax. 

[ 121 Containerize the tube sampler for shipment to the analytical laboratory in accordance with PSP 
requirements. 

NOTE To ensure that thin-walled tube contents remain undisturbed it is imponant to store and 
tramport the device in an upright position (Le., in the same orientation in which it was 
removedfrom the borehole). 

Total Depth Determination 

All soivwaste material, or unconsolidated strata, sampling shall cease when the Geologist-in-charge has 
determhed that all applicable PSP data quality objedives at the auger drilled boring location have been 
met. 

CAUTION 

NO AUGER DRILLED FIELD INSTALLATION SHALL BE 
ADVANCED THROUGH THE GLACIAL OVERBURDEN 
AND INTO THE GREAT MIAMI AQUIFER FAILURE 
TO MAINTAIN AUGER DRIUED BORINGS WITHIN 
THE GLACIAL OVERBURDEN COULD RESULT IN 
CROSS COP&.AMINATION FROM GLACIAL 
OVERBURDEN SEDIMENTS, OR WASTE MATERIALS, 
INTO THE UNDERLYING GREAT MIAMI AQUIFER 
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5.0 

5s 

' 5.9 

5.10 

PROCEDURE (CONT.) 

Monitoring Well Installation 

As specmed by the PSP or Geologist-in-Charge, an auger drilled boring may be converted into a Type 
1 monitoring well. This shan be accomplished in accordance with SCDM procedure SCDM FO 002, 
"SOP for Tppe 1 Monitoring Well Installations." 

Soil Boring Plugging and Abandonment 

Soil boring plugging and abandonment field activities shall be performed in accordance with SCDM 
procedure SCDM F0-006, "SOP for Subsurface Opening Plugging and Abandonment" 

Demobillzaff on 

Attachment M of this procedure. titled "Auger Boring Project Completion Flowchart," shows the logical 
and sequential steps necessary to the demobilization,of personnel, equipment and materials for auger 

a drilled borings. 

[I] Drill rig demobilization at the FEMP shall be performed under the following circumstances: 

0 The drill rig is moving to a new auger driiled boring location 

0 The drill rig is being moved off-site and will no longer be used at the FEMP. 

The following demobilization actions will be taken only after the FEMP Reld Project Maaager and the 
Geologist-&Charge have verified that all PSP clam quality objectives for the borehole have been 
successmy Completed. 

Drilling Personnel 

111 B R X ~  down the drill rig in accordance with the drill rig manufacturer's or drilling subcontractor's 
SpeCifiCatiOllS. 

[2] Decontaminate the drill rig in accordance with the PSP decontamination criteria established. 

[3) Transport tbe'drill rig to the designated location in order for FERMCO Health and Safety staff 
to perfom an inspection of the drill rig to ensure that it has been adequately decontaminated 

[4] Relocate the drill rig to the next auger drilled boring location, or, 

a [SI Remove the drill rig from the FEMP if the drill rig will no longer to be used at the FEMP. 
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7.0 REFERENCES 

7.1 Driven 

0 U.S. Department of Energy (DOE), DOE Order 5480.19, "Conduct of Operations Requirements 
for DOE Facilities." 

8 FEMP Site procedure No. 3.4.7, Revision No. 0, "Private Property Access Permits for 
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8 FEMp Quality Assurance Program Description, RM-0012, Revision 2, Apnl30, 1993. 

8 FEMP Sitewide CERCLA Quality Assurance Project Plan (SCQ) (FD-IOOO), Revision 0.1. 
April 1993. 

7.2 References 

8 American Society for Testing and Materials (ASTM) Designation: D 158684, "Standard Test 
Method for Penetration Test and Split-Barrel Sampling of Soils," October 1992. 

8 American Society for Testing and Materials (ASTM) Designation: D 1587-83, "Standard Practice 
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8 U.S. Department of Energy, DOE Standard DOE-STD-1029-92, "Writer's Guide for Technical 
Procedures," December 1992. 

0 U.S. Environmental Protection Agency, EPA/600/4-89/034. "Haadbook of Suggested Practices for 
the Design and Installation of Ground Water Monitoring Wells," February 1990. 
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CONTROL AND UTILIZATION OF CONTANXNATED 
TRASH DUHPSTERS 

1.0 pURposE 

The purpose of  t h i s  document is to provide the procedure for moving, 
filling, securing, and inspecting the dumpsters for contaminatad t rash  
containment on the controlled side. 

. 2.0 APPLICABILITY 

This procedure is applicable to contaminated trash dumpsters at the FEMP. 

3.0 RESPONSIBILITIES 
NON -CONTROLLED COPY 

3.1 Supervisors shall be responsible for the following: 

3.1.1 Ensuring that personnel are qualified per the established training 
requirements identified by the Department/Section Manager. 

.. 3.1.2 Maintajning training records of personnel who a r e  using the dumpsters. 

3.1.3 

3.1.4 

Providing training records to Environmental Waste Management. 

Contactfng Environmental Safety and Health (ESLH) to detennine the 
appropriate respiratory protection for hand1 ing contaminated trash. 

3.1.5 Providing Contamhated  Trash Handlers with t h e  requirud rerptrrtary 
protection. 

. 3.1.6 

3.2 

Reviewing appllcable Material Safety Data Sheets w t t h  Contaminated Trash 
Hand1 ers . 

Contaminated Trash Generators shall be responsibie for ensuring that 
prohibited Items are not placed into trash receptacles. 

3.3 Dumpster Owners shall be responsible for the following: 

3.3.1 Ensuring that designated contaminated trash dumpster access doors remain 
locked when not i n  use. 

3.3.2 

3.3.3 

Ensuring that contaminated trash does not accumulate around the 
dumpsters unless the dumpster is full. 

"master' lock on the contaminated trash dumpster. 

R 

- .Maintaining ownership (or delegating ownership) o f  the key to open the 



3.0 RESPONSIBILITIES (cant.) 

R 3 .3 .4  Notifying Waste Generation Control (WGC) when key control has been 
R delegated to someone other than the designated key-holder. 

Notifying WGC of problems associated with  contaminated trash dumpsters. 

Ensuring t h a t  unidentified (un-labelled) bags that have been "dropped" 
at the dumpster are marked with a large red "X" and placed In the 
dumpster for segregation and internal inspection at the contaminated 

3 . 3 . 5  

R 3.3.6 
R 
R 
R trash baler, 

' 

R 3.3.7 
R dumpsters, ~ 

Arranging for a Motor Vehicle Operator (MVO) to empty/transport full 

R 3.3.8 
R 
R 

R 3 . 3 . 9  - R 
R deposft trash Into dumpsters. 

R 3.4 

Coordinating w i t h  Contaminated Trash Handlers to ensure that bags are 
Inspected visually (externally) and prohibited items are detected at the 
po 1 n t o f  generation. 

Ensuring that labeled, acceptable contaminated trash i s  deposited in 
.dumpsters or ensurfng that only authorized contaminated trash handlers 

Contaminated trash Handlers/WOs shall be responsible for complying with 
thls SOP. 

3.5 

3.5.1 

RSO Operations and Waste Generation Control (W6C) shall be responsible for 
the following: 

Periodically updating the prohibited items list that is posted on tha 
Contaminated trash dumpsters. 

3.5.2 

3.5.3 

3.5.4 

3.5.5 Routinely issuing "employee updates" to inform ersonnel o f  the 

3.5.6 

Xnitiatfng the appropriate action to take If prohibited items are found. 

Maintaining a list of dumpster owners. 

Retaining duplicate keys to the dumpster locks. 

requirements for disposing o f  contamfnated tras g . 
Determining placement of contaminated trash dumpsters to better serve 
the site needs. 

R 3.5.7 Coordinating with Dumpster Owners to. ensure that authorized Contaminated - R - Trash Handlers deposit waste material in dumpsters. 

3.6 

3.6.1 

3.6.2 

Quality Control (QC) rhali be responsible for the following: 

Performing weekly inspections of the dumpsters. 

Nottfylng dumpster Owners o f  devtattons and forwardlng copies of DCARs 
to QA & WGC. 
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I 
3.0 RESPONSIBILITIES (cont .) 

II U 

3 . 7  

3.7.1 

Quality Assurance shall be responsible for the following: 

Evaluat ing the Contaminated Trash Dumpster per the QC Inspection 
Check1 ist form and documentatton from t h e  package certifiers (pre-baled 
trash inspection) and baler operators. 

3 .7 .2  Contacting Dumdster Owners and issuing OevlatSon Reports whenever 
appropriate. 

4.0 OEFINXTIONS 

4 . 1  

4.2 

Contaminated Material - A substance containlng radioactive constituents 
that are above the lfmit for unrestricted release (1,000 dpm/w'). 

conta minated Trash DumD sters - Gray, secured contatners for contaminated 
trash that are located throughout the controlled area. 

4.3 can taminated Trash Generator - Any person who works in, or will access, the 
controlled area to perform duttes, and subsequently be disposing o f  trash. 

4.4 Con taminated Trash Handler - Any person (porter, laborer, HAZWAT, chemical 
operator, sub-contractor, MVO, or radiatton technician) that w i l l  collect 
contaminated trash for disposal 

4.5 contaminated Trash - Any waste that i s  suspected t o  have contaminated 
material which would prevent the disposal at a sanitary landfill. 

5.0 BPPLICABLE DOCUMENTS 

5.1 Drivers 

5.1.1 

5.1.2 

5.2 Peferences 

PO-0-026, "Site Services Document Program" 

RM-0012, "Quality Assurance Program Description" 

None 

6.0  .lpIoUS TRIAL HEALTH AND SAFETY REOUXRFHEM S 

. ... 

6.1 

6.2 

'Safety glasses w i t h  side shields shall be worn unless other eye protection . 
Is spect.fted by ESW or posted signs. 

Resplratory protection Issued by the supervisor shall be worn when required 
by ESBH. 

6.3 Leather-palm gloves shall be worn when handling rough and/or contaminated 
material. 

6.4 Contaminated trash shall not be allowed to accumulate around the dumpsters, 
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6.0 

6.5 

fNDU STRIAL HEALTH AND SAFETY REO UXREMNTS (cont , ) 

Contaminated Trash Handlers/MVOs shall have reviewed and be familiar with 
MSOSs for  hazardous materi a1 s/chemicals that may be used or handled. 

6.6 Any circumstance which could have resulted in an intake of radioactive 
materials by inhalation, Ingestion, or absorptlon shall immediately be , 

reported to a Supervisor. The Supervisor shall immediately report the . 
circumstance of possible radioactive materials intake to ESbH Radfological 
Control Department for evaluation. When the suspect isotope Is uranium, 
the involved personnel shall report to the Urine Sampling Statlon a t  the 
end of their shift to complete an Incident Investigation Report (IIR) (Form 
No. FS-F-1458), and submit an incident urine sample. The involved 
personnel shall also report to tho Urine Sampling Statton at the start of 
their next shift to submit (I follow up urine sample. When the suspect 
isotope is other than uranium, the involved ersonnel shall report to the 

determination of actfons. Employees are responsi ble foor complying with 
'additional requirements as specified by the Radlologicol Control Sectlon. 

Any situation which could have resulted 4n the inhalation, ingestion, or 
absorption of a hazardous material shall immediately be reported t o  a 
.Supervisor or to the Assistant Emergency Duty Officer (AEOO), who will 
Immediately report the circumstances to Medical and Industrial Hygiene. 
The involved personnel shall be directed by the Supervisor or AEOO as to 
when and where to report for medical evaluation, completion of an Incident 
InvestSgation Report (IIR) (Form No. FS-F-1458). and submitting bioassay 
samples (e.g. blood, urine). Employees are responsible for complying wIth 
any additional requfrements as specifled by LSIH. 

Dosimetry Section of the Radiological Contro ! Department for further 

6.7 

7 . 0  GENERAL 

7.1 

8.0  PROCEDURC 

Warnings, Cautions, and Notes precede the Item or Step to which they apply. 

8.1 Baa Insoection 

COHTAMNATED TRASH HANDLER 

8.1.1 
. 

8.1.1.1. 

8.1.2 

Visually examine the trash for prohtblted items or categories of waste 
(Refer to Table 1) IS the clear plastic bags are filled. 

If Inspection of the trash i s  not possible, perform an external visual 
inspectlon through the bag. 

- 
Remove prohibited Items from the trash. 

8.1.3 Contact the supervisor and dumpster owner and request disposition 
instructlons. 

8.1.3.1 If  the supervisor or dumpster owner are unable to determine disposition 
contact Waste Generation Control (Telephone No. 738-8444). 



8.0  PROC€IIURE (con t . ) I 

C AUflON 

Piping end pieces of woad wet two feet in length shell not be placed in the 
dumpster. - -. 2 

. 

8.1.4 

8.1.5 

Dispose of prohibfted items in approved manner (Refer t o  Table 1) as 
instructed by the supervisor or Waste Generation Control. 

Ensure the building, office area, or project from which the trash 
originated is clearly marked on the accumulation bags with a permanent 
marker or pa in t  pen. 

8.2 Fillina Contaminated Trash Dumort eri 

CONTAMINATED TRASH HANDLER 

8.2.1 

8.2.1.1 

8.2.1.2 

8,2.1.3 

8.2.1.4 

Dispose of small or loose items as follows: 

Inspect small/loose material for prohibited Items (Refer to Table 1). 

Set  prohib i ted i t e m s ,  ff any, aside for disposal. 

Place the  trash in a clear p l a s t j c  bag; 

Gather o r  t w i s t  the open end o f  the bag until the opening is closed. 

8.2.1.5 Using tape, secure the bag. 

8.2.1.6 Ensure t h a t  the building, offlce area, or project from which the trash 
originated i s  clearly marked on the accumulation bags w i t h  a permanent 
marker or paint pen. 
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8.0 PROCEDURE (cont . ) 
- NOTE t: e- Unsecured and/or unidentified bags or damaged bags shall not  be 

placed in the dumpster. 

NOtE: 2: Green-tinted "clean office trash bags" shall n o t  be placed in 
the dumpsters. Clean bags are disposed o f  differently than ' 
contaminated trash. Clean office trash I n  green-tinted bags 
are accumulated next to the contaminated trash dumpsters. The 
bags are picked up by transportation twice per week, 

8.2.7 Place fdentffied contaminated trash (excluding items in Table 1) I n  the 
dumps t ar . - 

8.2.8 lock the dumpster. 

8.2.9 

8.2.'10 

Return the lock key to the Oumprter owner, 

Notify Dumpster owner when a full dumpster requires emptylng. 

8.3 Transuortina Contaminated Trash Oumosters 

HOTOR VEHICLE OPERATOR (HVO) 

8.3.1 .Transport the contaminated trash dumpsters accordfng t o  the established 
schedule (Refer to figure 1). 

8.3.2 Pick up prohibited items that have been segregated. 

8.3.3 

8.3.4 

Transport prohibited items t o  the designated' locations for disposal. 

Contact Dumpster Owner when transport schedule cannot be met. 

8.4 Pumoster Insuection 

QUALITY CONTROL 

8.4.1 Inspect dumpsters (monthly) and document the inspection. 

8.4.2. Notify the Dumpster Owner and Waste Generatlon Control of inspection 
TeSUl t S  . 

9.0 B p P U  CABLE FORMS 

9.1 NN, "Contaminated Trash Dumpsters' 

. 
. 
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Cendn Batteries I WO Ld-Acid  behide) or Ni-Cad (rcchargubls) 

r Empty Cans 1 No Prohibited Item Residue 
Metal Less than 2 R. in ltnpn. 

Fm from grease. ail. residues. lead-based p i n t  
t 

TABLE 1 

f And-Cs. Boom Glovu,-TWe&I I 
Plastic 1 

Stytoloam. Rubber 1 
Rope. Twine. String 1 

Wood tcu than 2 It. in length 

NTS Waste Stream -- ONLO-00000007 

' Prohibikd lte-.& ,37*if#&Eid&;pi=+3$&3 / ~ ~ ~ ~ W h ~  a. '?:;I: Who m Conhe- * 1 Leigh Fisher, x8638 
I 

Asbestos Contnlnlng transire. Pipe Insularion. - 
Mntvinl Floor 'Tile 
Batteriu Auto. %Cad Ruhatpble PIant 6 I Susan Haskim. x6826 

Sam Laupola xoos2 I Compressed Casu and 
Aerosol Cans Spray Disinfectam Cleaner. 

1 un pu nnurcd) 

Lead-bearing Mrterbl 

Spray Paim Deodomr Cam. 

WD-IO.  Propane 

Lead mad. Pipe dopa. 
Lud tlashiig Oil Sltm 

clast I  bottle^. J a r s  Light bulbs Plant I I 3 m  Lauoolr ~6052 
John Grace, ~ 8 9 2 4  I 

I ChuckMench=x642a , 

Satellite &cum. .+reas 

Sateilicr Accum. ,Areas I John Gracd x8924 ' - I 
Liquids was. coffos Ice  Pop Sink I 

3lcrmv-bcnrina i\lateriol Switches. VIttuum Pumps 

Partittrhtes (unbagged) 1 &her Dun Pad Sweping ' 0-o I ChrisGilbert.d428 
Soivcnu and Soaked Riot Kerorenc Toluma Acetone ' Satellite Accum. &as  I 'John Gram. r8924 

UNCONTAJIZNA'FED Office Tmsh Pqcr.  - 
TR4SH Non-radbadvc rrarh - 

L Waod I Palltxr ',u's.LumiJer . I Plant I I Lori'Hurs~x8448 . 

UnIesr ~pccitiwlly restricrcd by Work Plan 
PaperlCn rd boa rd I 

Penonnl Prorective Equipment I 

Durnoster Usaqe Instructions; 
1. All Wash MUST be marked with the building or area af'origin. 
L All trash MUST be placed inside the dumpster hxceot aresn-baaoed ORico trash\. 

Any Questions ... Call 
Waste Generation Control ~ 8 4 4 4  

9 
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CONTAMINATED TRASH DUMPSTERS 
Figure 1 
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3.3.2 Ensuring that  contamlnated trash does not accumulate around the - 
dumpsters unless the dumpster l o  full a 

3.3.3 Maintalnlng ownership (or delegating ownershlp) of the key t o  open the 
nmaster' lock on the contaminated trash dumpster. . .  s .  

.. - .-. -- . - -. .. 
I-- 

, 
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APPENDIX H 

ASTM STANDARDS 



7 1  V 

D 1883-92 

D 2166-91 

D 2435-90 

D 2487-93 

D 2488-90 

D 3441-86 

FEMP-25-1-WP-002 
APRIL 1995, REV. 0 

Standard Test Method €or CBR (California Bearing Ratio) of 

Standard Test Method for Unconfined Compressive Strength of 
Cohesive Soil 

Standard Test Method for One-Dimensional Consolidation Properties 
of Soils 

Standard Classification of Soils for Engineering Purposes (Unified 
Soil Classification System) 

Standard Practice for Description and Identification of Soils (Visual- 
Manual Procedure) 

Standard Test Method for Deep, Quasi-Static, Cone and Friction- 
Cone Penetration Tests of Soil 

. Laboratory-Compacted Soils 

ASTM STANDARD 
NUMBER 

~ ~ 

D 3740-92 

D 43 18-84 

D 4767-88 

D 5299-92 

D 422-63 

~~ 

Standard Practice for Minimum Requirements for Agencies Engaged 
in the Testing and/or Inspection of Soil and Rock as Used in 
Engineering Design and Construction 

Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils 

Standard Test Method for Consolidated-Undrained Triaxial 
Compression Test on Cohesive Soils 

Standard Guide for Decommissioning of Ground Water Wells, 
Vadose Zone Monitoring Devices, Boreholes, and Other Devices for 
Environmental Activities 

D 698-91 

D 854-92 

D 1140-92 
~~ 

D 1557-91 

ASTM STANDARD TITLE 

Standard Test Method for Particle-Size Analysis of Soils 

Test Method for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft-lbf/fY (600 kN-m/m’)))’ 

Standard Test Method for Specific Gravity of Soils 

Standard Test Method for Amount of Material in Soils Finer Than 
the No. 200 Sieve 

Test Method for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/fi? (2,700 kN-mlm3))l 

D 1586-84 
~ ~~~~ 

Standard Method for Penetration Test and Split-Barrel Sampling of 
Soils 

D 1587-83 I Standard Practice for Thin-Walled Tube Sampling of Soils 

FEWOU IWPIDEEPASTM.RO/DFS~A~~~I 17,1995 a 
.. . . -. . 

1 



FEM P-25- 1 -WP-002 
APRIL 1995, REV. 0 

THE PREVIOUS TABLE LISTS THE AMERICAN SOCIETY FOR TESTING AND MATERIALS 
(ASTM) STANDARDS FOLLOWED DURING THE PERFORMANCE OF THE DEEP FIELD AND 
LABORATORY WORK. THESE STANDARDS HAVE BEEN REFERENCED AS PART OF THIS 
WORK PLAN. 

COPIES OF THE ASTM STANDARDS ARE PROTECTED BY COPYRIGHT STANDARDS AND 
MAY NOT BE REPRODUCED OR COPIED WITHOUT THE WRITTEN CONSENT OF THE 
PUBLISHER. 

AMERICAN SOCIETY FOR TESTING AiW MATERIALS MUST BE CONTACTED FOR 
AUTHORIZATION TO PHOTOCOPY AND USE THE STANDARDS. PERMISSION MAY BE 
GRANTED BY ASTM THROUGH THE COPYRIGHT CLEARANCE CENTER (CCC) 
TRANSACTIONAL REPORTING SERVICE, TELEPHONE (508)744-3350. 

1 

2 
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This Project Specific Plan (PSP) has been developed to provide geotechnical data for the Modular 
Process Area (MPA) facility foundations. This PSP outlines the sampling and drilling activities 
for.7 borings to be completed and sampled and 18 Cone Penetrometer Testing (CPT) locations. 
The geotechnical borings and CPT locations will provide geotechnical information to select sizes 
and types of foundations for the MPA facility and design of roads in the area southeast of Waste 
Pit 6 (see Figure A-1 and A-2, Appendix A). 

Select soil samples collected during installation of the seven geotechnical borings will be tested 
for grain size distribution, Atterberg limits, moisture content, unit weight, specific gravity, 
unconfined compressive strength test, consolidated undrained triaxial compression test with pore 
pressure measurements, five point standard and modified proctor test, and California bearing 
ratio. The CPT shall be used to measure soil characteristics with tip, sleeve, and pore pressure 
measurements from the cone. 

This PSP outlining field activities to be completed for the Modular Process Area Geotechnical 
Investigation, has been developed under the specifications of the FEMP Sitewide Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Quality Assurance Project 
Plan (SCQ). The PSP will guide FERMCO and subcontractor personnel in drilling, collection 
of samples, and the associated laboratory work required to meet the project specific Data Quality 
Objectives (Appendix B). All field operations and data handling procedures will be consistent 
with the FEMP SCQ; sections of the SCQ are incorporated into this PSP by reference. 

2.0 PROJECT ORGANIZATION 

An Environmental Restoration Management Contract (ERMC) has been implemented at the 
FEMP site to manage the restoration activities, with Fernald Environmental Restoration 
Management Corporation (FERMCO), a wholly-owned subsidiary of Fluor Daniel, Inc., currently 
serving as the ERMC. FERMCO, reporting directly to the Department of Energy, Fernald Field 
Office (DOE-FN), will act as the main contractor for FEW activities and coordinator of 
technical support and remediation subcontractors. Primary FERMCO organizational 
responsibility for implementation of the Operable Unit 1 Modular Process Area Geotechnical 
Investigation is Operable Unit 1. Additional support will be provided by matrixing Site 
Characterization Department staff, equipment, and by subcontractor personnel. 

Key positions involved in completing the Operable Unit 1 Modular Process Area Geotechnical 
Investigation specifically are presented as follows: 

ODerable Unit 1 Director 

The Operable Unit 1 Director is responsible for coordinating all Operable Unit 1 activities 
including project performance, schedule, budget and resources. The Operable Unit 1 Director 
provides guidance and support to all Operable Unit 1 projects. Additionally, the Director 
provides project status information to senior management, client, and regulatory officials. 

G:\WPSC\94-695 
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ODerable Unit 1 Health and Safetv Officer 

The Health and Safety Officer is responsible for the comprehensive Operable Unit 1 Health and 
Safety Program. The Health and Safety Officer reviews and approves the Modular Process Area 
Geotechnical Investigation Health and Safety Plan, which is specific to the proposed field 
activities, in accordance with FEMP policy, proper health and safety practices, and the SCQ. 
The Operable Unit 1 Health and Safety Officer will coordinate with the Field Health and Safety 
Officer to assess unforeseen circumstances, from a health and safety perspective, and issue 
addenda to the Health and Safety Plan, as necessary. 

Field Health and Safetv OfYicer 

The Field Health and Safety Officer ensures that the Project Specific Health and Safety Plan is 
fully implemented during all field activities. The Field Health and Safety Oficer will coordinate 
with the MPA Project Manager to ensure that field activities are conducted in a manner which 
is consistent with the Project Health and Safety Plan. The Field Health and Safety Officer can 
request, verbally or in writing, that individual personnel be relieved of field duties for specific 
violations to the Project Health and Safety Plan. The Field Health and Safety Officer will 
coordinate with the Operable Unit 1 Health and Safety Officer to assess unforeseen 
circumstances, from a health and safety perspective, and implement addenda to the Project Heal& 
and Safety Plan issued by the Operable Unit 1 Health and Safety Officer. 

ODerable Unit 1 Proiect Manager 

The Operable Unit 1 Project Manager is ultimately responsible for fully implementing every 
aspect of this PSP. The Project Manager can halt field activities at any time for any reason, and 
is ultimately responsible for the health and safety of field personnel during field activities. 
Specific responsibilities include: 

0 overall planning and execution of the MPA in accordance with the SCQ, 

0 requesting variances to the PSP, in writing,. to the Operable Unit 1 Quality 
Assurance (QA) Officer, 

0 coordinating with knowledgeable personnel to make informed decisions about all 
field activities, in particular, placement of discretionary sample locations, and 

0 signature approval of requested discretionary boring locations and variances to 
the PSP. 

Field Ooerations Lead 

Responsible for ensuring the PSP is implemented correctly and efficiently in the field. 
Coordinates all drilling and sampling activities in the field, obtains work permits, provides 
technical oversight of field personnel and subcontractors. 

.- . _._ . 
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Field Geologist 

Responsible for supervising sampling and drilling activities at each boring location. The Field 
Geologist of each sampling and drilling crew will also be responsible for preparing and 
maintaining all field data documentation that provides a written record of activities and 
measurements in the field. 

Dualitv Assurance Officer 

Responsible for establishing and preparing Quality Assurance (QA) requirements for the MPA 
program. The QA Offker will perform or coordinate project audits and surveillance, as required, 
in cooperation with any FERMCO project quality oriented organization. 

SamDling Technicians 

Under supervision of the Field Geologist, Sampling Technicians are responsible for the collection 
of samples in accordance with the approved PSP. These technicians are also responsible for 
ensuring the proper sample equipment is available and in serviceable condition (See Appendix 
C), and properly decontaminated between each sampling eventhterval. Sampling technicians 
are responsible for ensuring that sample field screening results are reported to the Field 
Geologist. 

3.0 SAMPLING AND TESTING PROGRAM 

Any variance from the required sampling or testing technique, PSP requirements, or standard 
operating procedures shall be approved prior to implementation by the Operable Unit 1 Project 
Manager and the EPD Manager as prescribed in Section 15.4 of the SCQ. Changes to the 
program shall be noted in the project files and on an approved Variance Request Form. 

3.1 GEOTECHNICAL BORING INSTALLATION A N D  SAMPLING 

A total of 7 borings (see Table 3-1) will be completed to depths ranging from 30.0 feet. 
All borings will be installed using a truck-mounted auger drilling rig. Borings will be 
installed in accordance with FERMCO Site Characterization and Data Management 
Department Standard Operating Procedure SCDM FO 001, titled "Procedure for Auger 
Drilled Borings and Solids Sampling with a Split-Barrel or Thin-Walled Tube" (see 
Appendix D). All soil borings shall be installed using 8-inch outer diameter (4.25 inch 
inner diameter) hollow stem augers. All sampling will be completed downhole through 
the hollow stems in advance of the auger tip. 

G:\WPSC\94-695 
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BORINCDWI'E N0R-G m c  
m.1 (e) (m 
30.0 481750.0 1347754.0 

30.0 481644.0 1347860.0 

30.0 481839.0 1347842.0 

. -  

11509 

'11510 

11511 

G1-607 11512 
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~ 

30.0 481789.0 134785'2.0 

30.0 481733.0 1347948.0 

30.0 481909.0 1347913.0 

30.0 481 803 .O 1347018.0 

TABLE 3-1 
MODULAR PROCESS AREA BORING 

LOCATION AND DEPTHS 

3.1.1 Soil SamDling Procedure 

Samples will be collected continuously using split-spoon samplers and thin-walled 
tube samplers in all borings. Split-spoon samples will be collected during 
Standard Penetrating Testing (SPT) using standard 2-inch diameter, 2.0 foot long 
split-spoon samplers driven 1.5 feet with a 140-pound sampling hammer falling 
30 inches in accordance with the American Society for Testing and Materials 
(ASTM) Method D 1586-84 (Appendix E). 

Undisturbed samples will be collected using standard 3.0 foot long 3-inch 
diameter thin-walled sampler. Prior to pushing the thin-wall tube sampler, the 
auger will be advanced 0.5 feet below the bottom depth of the preceding sample. 
All thin-walled tube sampling will be pushed 2.5 feet and administered in 
accordance with ASTM Method D 1587-83 (Appendix E). The thin-walled tube 
samples will be capped and sealed with wax at both ends of the sampler to 
prevent damage and disturbance to the sample. 

Split-spoon and thin-walled tube sampling will be conducted in advance of the 
drill bit to total depth of 30 feet. Borings shall be completed a minimum of 5 
feet above the base of the till. Three sampling sequences consisting of 
alternating split spoon and thin-walled tube sampling (see Figure A-3, Appendix 
A) shall be followed during drilling and sampling activities. 
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In accordance with ASTM D 2488-90 (Appendix E), the Field Geologist will 
describe and classify all split-spoon samples for lithologic purposes, the soil or 
waste material collected in the Shelby tube sampler will also be described, by 
examining the material at the ends of the sample tubes. Soil samples will be 
described and classified based on color (Munsell Soil Color Chart), consistency 
(pocket penetrometer), angularity, grain-size distribution, particle size, estimated 
water content, field approximation of the Unified Soil Classification System, and 
depth from land surface. 

Immediately following sampling and prior to containerization, each soil sample 
shall be field screened for radiological activity and the presence of organic vapor 
constituents. Field screening shall be accomplished by using a pancake Geiger 
Mueller detector, and photoionizafion (PID) detector. 

Field screening results shall be recorded on the Lithologic Log, Sample 
Collection Log, chain of custody form, and the sample label. Appendix F 
contains examples of the field forms to be used during this project. The split- 
spoon samples shall be placed in a 500 millimeter (ml) clear glass jar. The 
disturbed geotechnical tests will be completed on split-spoon samples when 
distinct lithologic changes are encountered. 

Split-spoon samples and thin-walled tube samples not being analyzed will be 
archived. The number of samples and selected laboratory testing will be 
specified by the Field Geologists and the Operable Unit 1 Project Manager. 
Table A-1 (Appendix A) summarizes the approximate number of samples and 
tests to. be completed per interval and boring. Selection will be based on the 
presence of distinct lithologic changes, vertical data coverage, soil characteristics, 
and sample recovery. If sand and gravel lenses are encountered within the till, 
then samples shall be collected for grain size testing and Anerburg Limits testing. 
Disturbed split-spoon samples will be tested for moisture content, Atterberg 
Limits and grain-size analysis. 

Bulk samples shall be collected from drummed soil cuttings from Borings 11506, 
11509, and 11511. The cuttings shall consist of soil collected between 
approximately 5 and 10 feet in depth; Le., no topsoil will be collected. Bulk soil 
samples shall be placed in 5-gallon plastic buckets, custody taped, and handled 
according to Section 3.3. 

Appendix F outlines the samples to be collected from each boring, the sample 
type from each depth interval, and its unique sixdigit sample number. The 
samples collected from these borings will be tested by the onsite University of 
Cincinnati Geotechnical Laboratory. 

G:\WSC\94495 
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GEOTECHMCAL TEST 

Consolidated-Undrained 
Triaxial Compression Tests 
with Pore Pressure 
Measurements 

One-Dimensional 
Consolidation Test 

Unconfined Compressive 
Strength Test 

Grain-Size Analysis 

Specific Gravity 

Atterberg Limits 

Pmject Specific Plan 
Date: October 19, 1994 

Modular Process Aiea Geotechnical Investigation, Revision 1 
Page 6 of 14 

SAMPLE TYPE MIXHOD (Appendix H) 

Undisturbed ASTM D 4767 

Undisturbed ASTM D 2435 

Undisturbed ASTM D 2166 

Disturbed ASTM D 422 f ASTM D 
1140 

Disturbed ASTM D 854 

ASTM D 43 18 Disturbed 

Upon completion of sampling and drilling activities, and following the direction 
of the Operable Unit 1 Project Manager, the borehole will be plugged and 
abandoned with Volclay grout up to the ground surface in accordance with 
ASTM D 5299, "Standard Guide for Decommissioning Groundwater Wells, 
Vadose Zone Monitoring Devices, Boreholes, and Other Devices for 
Environmental Activities" (Appendix E) and Appendix J of the SCQ. The grout 
will be tremied into the borehole with a grout pump. A survey stake with the 
boring identification number will be placed in the top of the Volclay grout at 
each boring location. During the plug and abandonment process, the Field 
Geologist will document the plug and abandonment on a Well Completion Log 

Moisture Content 

Standard Proctor 
Compaction Test 

Moditied Proctor 
Compaction Test 

California Bearing Ratio 
Test 

(Appendix F). 

3.1.2 Geotechnical Testing 

~ ~~ ~~ 

, Disturbed ASTM D 2216 

Disturbed ASTM D 698 

Disturbed ASTM D 1557 

Disturbed ASTM D 1883 

Soil samples will be tested to provide the following geotechnical information: 

TABLE 3-2 

TABLE OF GEOTECHNICAL "E!jTS FOR MODULAR PROCESS 
AREA GEOTECHNICAL INVESIlGATION 

... . . . . - . . . . 
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At distinct lithologic changes, split-spoon samples shall be tested for grain-size 
analysis, specific gravity, Atterberg Limits, and moisture content (Table 3-2). 
A sample volume of 500 ml will be sufficient sample to complete the requested 
tests. Table A-1 (Appendix A) summarizes the approximate number of samples 
and tests to be completed. 

Selected undisturbed soil samples will be analyzed for Unconfined Compressive 
Strength Test; Consolidated, Undrained Triaxial Compression Tests with Pore 
Pressure Measurements; One-Dimensional Consolidation Test; Atterburg Limits; 
grain-size analysis; and specific gravity. Consolidated, Undrained Triaxial 
Compression Tests will be tested at confining pressures consistent with existing 
overburden pressure. 

Bulk samples collected from the drummed soil cuttings will be tested for 
Standard Proctor, Modified Proctor, and/ or California Bearing Ratio. Samples 
will also be tested for grain-size analysis, Atterburg Limits, natural moisture 
content, and specific gravity. 

Geotechnical testing for physical properties will be conducted under the 
appropriate ASTM standards and laboratory procedures using qualified 
geotechnical laboratory technicians and properly calibrated apparatus which meets 
ASTM D 3740-90, "Evaluation of Agencies Engaged in the Testing and/or 
Inspection of Soil and Rock as Used in Engineering Design and Construction" 
(Appendix E). 

3.1.3 Archive of Undisturbed and Disturbed Sam~les  

Undisturbed thin-walled tube samples not submitted for testing will be archived 
for potential testing to be determined by Operable Unit 1. The 500-ml disturbed 
samples not being tested for the disturbed geotechnical tests outlined in Table 3- 
2, will be archived for future Operable Unit 1 data needs. Excess soil sample 
not required for testing will be containerized and archived. 

3.2 CONE PENETROMETER TESTING DESCRFTION 

The major component of the Site Characterization and Analysis Penetrometer System 
(SCAPS) is a 20-ton all-wheeldrive penetrometer truck. The truck contains separate 
push and data acquisition work spaces within a stainless steel van body. The van is 
equipped with shock-isolated flooring for the instrumentation along with a hydraulic 
power unit and controls to operate the push mechanism. A 25-kilowatt generator 
provides powei for the operation of the equipment. Push rods and probes are forced 
through the chamber suspended beneath the van floor. The chamber is equipped with 
rubber plates on the top and bottom forming a septum configuration. 

G:\WPSC\94-695 
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The SCAPS is capable of pushing approximately 38,000 pounds. The minimum and 
maximum borehole depths are 3 feet and 150 feet, respectively. The probe depth is 
determined by built-in string potentiometer attached to the hydraulic ram used to push the 
probe rods into the ground. The push rods create a borehole that is slightly less than 2 
inches in width. Rods and probes are retracted into the van following decontamination, 
data retrieval, and sampling. Sampling will be in accordance with American Society of 
Testing and Materials (ASTM) D 3441 (Appendix E). 

. .  

Eighteen testing locations located in the southeast of Waste Pit 6 (see Figure A-2, 
Appendix A) will be tested for geophysical parameters: tip and sleeve stress and electrical 
resistivity. Testing depths are summarized Table 3-3. Boreholes shall be terminated a 
minimum 5 feet above the base of the Glacial Overburden. If termination depth cannot 
be reached, an alternate testing location will be identified by the Operable Unit 1 Project 
Manager, the Field Geologist and the EFO Manager. Permits will be reviewed to ensure 
new locations are in compliance. 

At each sampling location, geophysical measurements will be collected. A temporary 
PVC casing may be inserted into each borehole by the SCAPS operator if borehole 
collapse interferes with proper probe insertion. Plastic sheeting shall be placed under the 
SCAPS to cover the ground around the borehole during testing and sampling. 

Boreholes with be abandoned after completion of sampling and testing using a tremie 
grouting mechanism on a trailer. . Grout will be emplaced to the surface. A minimum 
24 hours after abandonment, the boreholes will be observed for grout subsidence. If 
grout has subsided, additional grout will be placed in the boreholes to the surface. 

G:\WPSC\94-695 
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11526 

7 1  

~~ 

48 13 14.0 1 347638 .O 25 

481409.0 1347027.0 20 
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11527 

11528 

11529 

TABLE 3-3 

~- 

481 174.0 1348027.0 20 

48 1206.0 1348226.0 30 

48 1015.0 1348226.0 30 

MODULAR PROCESS AREA GEOTECHNICAL INVESTIGATION 
CONE PENETROMETER TESTING LOCATIONS AND DEPTHS 

11530 

II 11524 I 481397.0 I 1348226.OppP 1- 30 

481410.0 I 30 

G:\WPSC\94495 
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3.3 SAMPLE HANDLING AND SHIPPING 

3.3.1 Samole Management 

Immediately following collection, each sample shall be surveyed with a Geiger 
Mueller frisker and an Alpha meter, the readings will be recorded and reported 
to the Field Geologist. Immediately following containerization, each sample will 
be labeled and custody taped. A unique sixdigit sample number (Appendix G) 
shall be assigned to each collected sample. Each sample shall be affixed with a 
label containing, at a minimum, the unique sample number, RIFS WBS number, 
location number, sample matrix, depth interval sampled, collection time, 
samplers’ initials, geotechnical parameters, and field screening results. The 
custody tape shall be initialed and dated by the sampler. 

3.3.2 Samnle Chain-of-Custodv Records and Field Documentation 

Sample custody procedures outlined in the SCQ shall be adhered to throughout 
the sample handling process from field collection to shipment of the samples to 
the laboratory. A Site-Wide Analysis RequestKustody Record (SWAWCR) shall 
be used to document collection data, chain-of-custody , and geotechnical 
parameters requested for each sample. 

. .- 
In addition to the custody records, a Sample Collection Log shall be completed 
which summarizes all samples collected from a single borehole. All field work 
shall be documented in detail on a daily basis using the Field Activity Log 
(FAL). Descriptions and classifications of all split-spoon and Shelby tube 
samples will be contained in the Lithologic Log. All field documentation will be 
completed by the Field Geologist. 

3.3.3 Samole Packaging. Storage. and TransDort 

Sample custody seals will be examined and verified by FERMCO Sample 
Processing Laboratory (SPL) personnel of the FERMCO Sample Management 
Organization prior to acceptance of samples. The field screening results will be 
clearly displayed on the sample label and the SWAWCR. Sample packaging 
shall be performed in accordance with the SCQ Section K. 10. 

Final sample handling, screening, storage, and shipping activities will be 
completed by the SPL. Samples will be shipped to the designated on-site 
University of Cincinnati Geotechnical Laboratory for the geotechnical tests 
required. 

3.4 CALIBRATION OF FIELD EOUIPMENT 

All equipment used during this investigation shall be operated and calibrated according 
to the manufacturer’s specification. Written logs of equipment calibration are maintained 
by the FERMCO personnel responsible for performing the instrument calibrations. 
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3.5 LOCATION SURVEY 

Following sampling activities, the coordinates of each sample location will be surveyed 
to the nearest 0.01 foot relative to the 1927 State Planar Coordinates by a State of Ohio 
Registered Professional Land Surveyor. Surveyed points will be integrated into the 
existing FEMP Geographic Information System (GIs) and incorporated into the Sitewide 
Environmental Database (SED). 

3.6 EOUTPMENT DECONTAMINATION 

Decontamination is completed to limit the introduction of contaminants from equipment 
to sampled media, limit cross-contamination between sampling points, and protect worker 
safety and health. Sampling and drilling equipment will be thoroughly cleaned prior to 
use and or transport to the field site. 

3.6.1 Geotechnical Testing 

Drilling equipment will not be decontaminated between locations if perched 
groundwater is not encountered. Level I decontamination (Section K. 11 of $he 
SCQ) of the drilling equipment will be completed if perched water is encountered 
during drilling or if the auger flights are required to remain in the borehole to 
prevent collapse of soil during abandonment as specified in Section J.4.2.1.2 of 
the SCQ. Level I1 decontamination of sampli'ng equipment will be performed at 
each boring location. 

At completion of the project and final decontamination, the drilling equipment 
will be frisked using a beta/gamma frisker. If field screening indicates that the 
decontamination method is not effective, alternative decontamination methods will 
be employed, 

3.6.2 Cone Penetrometer Testinq 

Sampling equipment shall be thoroughly decontaminated prior to use and/or 
transport to the field sample site and also prior to being retracted into the 
SCAPS. Approximately 1.5 feet of exposed rod will be decontaminated while 
in a vertical position under the SCAPS. Following decontamination, the rods 
will be thoroughly frisked using a beta/gamma frisker. A damp rag will be used 
to decontaminate the probe rods. Plastic sheeting will be used to cover the 
annular space between the soil and probe rods and the ground under the SCAPS. 
The rods will be retracted into the SCAPS by the operator only after the field 
screening results indicate background radiation levels or lower. A third, 
independent individual will relay communications between the operator and the 
decontamination/sampling technician. If field screening indicates that the 
decontamination method is not effective, Level I decontamination will be 
completed. 

G:\WPSC\94-695 
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During sampling and drilling activities borehole cuttings will be placed into 55-gallon drums. 
Drums shall be marked with the boring number, media type (soil, water, or waste), drum 
number, and the date generated. 

Contact waste (such as used PPE, etc.) will be placed in plastic bags or 55 gallon drums, and 
handled in accordance with Standard Operating Procedure 20-C-604 "Control And Utilization Of 
Contaminated Trash Dumpsters" (Appendix D). The bag will be placed in the Operable Unit 4 
RIFS dumpster. Prior to placing the bag in the dumpster, a label will be attached, with the 
name and phone number of the project manager. 

DATA MANAGEMENT PLAN 

This data management plan will be implemented so that information collected during the 
investigation will be properly managed following completion of the field activities. Data and 
field documentation generated during the investigation shall be validated to ensure compliance 
with the DQOs outlined in Appendix B of this PSP. 

1 

As specified in Section 5.1 of the SCQ, sampling teams.shal1 describe daily activities on the 
FAL sufficient for the sampling team to reconstruct a particular situation without reliance on 
memory. The Field Geologist shall complete lithologic logs for each boring as specified in 
Section J.4.1.2 of the SCQ. Sample collection logs shall be completed according to iristructions 
specified in Appendix B of the SCQ. 

5.1 VALTDATION 

To assure appropriate documentation was completed during field activities and that 
documentation was completed correctly, field documentation shall be validated to 
Analytical Support Level (ASL) A as described in the SCQ, SectionD.5 by 
Environmental Programs Development (EPD) and QA. 

5.2 DATA ENTRY 

Geotechnical data shall be entered into the FEMP Site-Wide Environmental Database 
(SED) by Analytical Data Management. Manual, double keyed, data entry shall be 
performed and the entered data shall be compared to the original data sheets; corrections 
shall be initialed and dated, and made as necessary. Hard-copy documents are kept in 
permanent storage in the w/FS Project Files, filed under the RIFS WBS number 
10.03.10; the electronic database is permanently archived in a neutral ASCII file format. 

G:\WPSC\94-695 I 
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6.0 HEALTHANDSAFETYPLAN 

EFO technicians will conform to all precautionary surveys performed by the employees 
representing site Safety, Industrial Hygiene, and Health Physics. Concurrence to all applicable 
safety permits (indicated by signature of the Environmental Field Operations (EFO) technicians . 
assigned to the project) is expected of EFO technicians in the performance of their assigned 
duties. 
The EFO Senior Technician and responsible sampling team lead will ensure that all technicians 
performing sampling related to any project has read all applicable permits that protect worker saf- 
ety and health. EFO technicians who do not sign the applicable health and safety permit forms 
shall not participate in the execution of sampling activities related to the completion of assigned 
project responsibilities. A copy of all applicable safety permits/surveys issued for worker safety 
and health shall be posted at the field locations. The Project Specific Health and Safety Plan is 
contained in Appendix H. 

Prior to implementation of field work, a FEMP Penetration Permit will be obtained. The permit 
process involves comparing proposed locations .to the underground utility site database. No 
intrusive sampling will be conducted without a valid Penetration Permit being obtained prior to 
performance of the work. 

Health and safety coverage of the field program will be provided by a technician monitoring the 
activities of the field crew. Proper equipment to be used for health and safety monitoring and 
personnel protection and criteria for.the selection of monitoring equipment and protective clothing 
are outlined in the Project-Specific Health and Safety Plan contained in Appendix G. 

7.0 QUALITY ASSURANCE/QUALITY CONTROL 

The primary objectives of the Quality Assurance/Quality Control (QA/QC) section of this plan 
relate to the collection of field information and data sufficient to evaluate sue and types of 
foundations for the MPA facility and designs of roads in the area Specific objectives of this field 
sampling effort shall be designed, organized, and implemented in a manner which will optimize 
the collection of information which meets the DQOs (Appendix B) specified in this PSP. To 
ensure information is gathered in such a manner that DQOs are met, QA/QC measures will be 
used to determine conformance with overall Operable Unit 1 objectives. 

The fundamental mechanisms used to achieve these quality goals can be characterized as 
prevention, assessment, and correction. These components are further described as follows: 

0 Prevention of defects in the data quality through planning and design, documented 
instruction and procedures, and selection and training of skilled, qualified personnel. 

0 Quality assessment through program or regular audits and surveillance to supplement 
continual informal review. 

Permanent correction of conditions adverse to quality objectives through a close-looped 
corrective action system. 

G\WPSC\94-695 
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Sitewide CERCLA Quality Assurance Project Plan, Vol I, Section 4, Vol II, Appendix K. 

Self-assessment and independent assessments of work processes and operations shall be 
undertaken to assure quality of performance. Self-assessment shall be performed by the Quality 
Assurance Offlcer assigned to the h4PA Geotechnical Investigation. Self-assessment activities 
shall encompass technical and procedure requirements, and may be conducted at any point in the 
project. 

. 

At a minimum, one surveillance shall be conducted, consisting of monitoring/observing on-going 
project activity and work areas to verify conformance to specified requirements. Surveillance 
shall be planned and documented in accordance with Section 12.3 of the SCQ. 

8.0 PROJECT SCHEDULE 

The project schedule for this field activity is summarized in Appendix I. 
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APPENDIX B 

DATA QUALITY OBJECTIVE 

NOTE 1: This copy of the Data Quality Objectives is an 
uncontrolled document. Verify current revision is 
being used prior to implementation. 

NOTE 2: The DQO for this project is approved but has not been issued. Upon 
issuance the DQO will be distributed for incorporation as 
Appendix B into this plan. 

. .  
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Data Oualitv Obiectives for Modular Process Areas Geotechnical Testing 

1. State the Problem or the Situation to be Resolved 

The Operable. Unit 1 Dewatering Excavation Evaluation Project (DEEP) Treatability 
Study Work Plan has been amended to include the collection of remedial design 
information related to proposed waste processing and handling facilities within Operable 
Unit 1. These facilities, or Modular Process Areas (MPAs), will support the removal 
of excavated pit wastes, associated wastes processing storage and transportation systems, 
and other modular facilities ancillary to the drying of pit waste. 

This Data Quality Objective (DQO) is necessary to acquire the required MPA facilities’ 
remedial design geotechnical information for the purpose of foundation design. Figures 
1 and 2 show the locations of the proposed MPA facilities. Resolution of the lack of 
remedial design information will consist of performing an intrusive sampling series of 
Standard Penetration Tests (SPT) and Cone Penetrometer Tests (CPT) in the area of 
interest. Figures 1 and 2 show the proposed SPT borings and CPT samplings locations. 

The Operable Unit 1 MPAs consist of three locations where dryer system storage, 
handling and shipment components will be located. The work to be performed under this 
DQO consists of all three MPA components. 

MPA waste processing and handling support facilities components include the following: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Stock pile Storage Pad 
Control Room 
Dryer 
Off-gas Control System 
Wastes Dome Storage Facility 
Load out Hopper 
Load out Facility 
Personnel Support and Decontamination Facility 
Decontamination Area 
Interim Box Storage Pad 
Rail line 

Available subsurface data from the vicinity of the proposed MPA facilities does not 
contain sufficient information for engineering design purposes. No geotechnical 
investigations within the Operable Unit 1 area which provide the necessary‘ data have 
been previously conducted, therefore, new data will need to be collected. 

To characterize the nature of the surface and subsurface of MPA sites prior to 
construction of the support facilities’ foundations, geotechnical studies of the soil, 
subsoil, and glacial overburden shall be performed. These studies will determine the 
physical properties of the geologic materials required for wastes processing support 
facility foundation design considerations. 
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The surface of the area of investigation consists of roads, rail lines, ditches and fill areas. 
Surface elevation ranges from 575 to 585 feet. Much of the naturally occurring near- 
surface and surface materials have been disturbed by past FEMP’activities. These 
disturbances include both material removal and filling. A natural well-developed 
soil/subsoil horizon may not be present, or may be buried at SPT and CPT locations. 

Geology in the area of investigation consists, from below the surface materials, of glacial 
overburden which ranges from 30 to greater than 40 feet in thickness. The glacial 
overburden consists of a variety of glacial-fluvial deposits, including perched water units, 
sand and gravel lenses, tills, and lacustrine sediments. At the base of the glacial 
overburden is a gradational contact into the underlying vadose zone of the Great Miami 
Aquifer fluvial sediments. Lithologic information shows’that the general sequence in the 
vicinity is comprised of clay with interbedded silt, sand, and gravel. 

The DEEP Treatability Study is driven by the terms of Section XII.D.1 and D.2 of the 
Amended Consent Agreement between the Department of Energy (DOE) and the U.S. 
Environmental Protection Agency (USEPA). The MPA facilities proposed, and the 
geotechnical information required under this investigation are driven both by the remedial 
design information necessary in the Operable Unit 1 Remedial Investigation/Feasibility 
Study, Preferred Remedial Alternative, and the DEEP Treatability Study Work Plan. 

2. Identify the Decisions to be Made that Affect the Situation 

A. Standard Penetration Test (SPT) Borings 

Geotechnical borings for this investigation will provide geotechnical information for the 
MPA facility foundations’ suitability and design. SPT boring, will be performed using, 
in the following order, a split spoon sampler, a Shelby, Piston, or Dennison sampler, as 
appropriate, to obtain undisturbed samples. The sampling sequence is described in 
Figure 3. Boring installation will be performed with an auger drilling rig. 

MPA project field staff, consisting of a geologist, sampling technicians, and drillers, will 
perform the field sample collection activities according to Table 1 of this DQO. 

Based upon the laboratory and field results of geotechnical boring SPT testing, decisions 
about the MPA foundation requirements will be used to size and determine the type of 
foundation necessary. The type of material encountered will determine foundation types. 
Clay materials will possibly require drill piers or spread footings; sand materials will% 
possibly require mat or spreading footing foundations. 

B. Cone Penetrometer Tests (CPT) Samplings 

CPT uses a hydraulic ram to push a steel rod equipped with a cone-shaped tip. Load 
cells in the probe body measure characteristics of the materials being penetrated by the 
amount of tip and frictional stress measured. The resultant information is transmitted to 
integrated on-board computers. 
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CPT samplings will provide tip, sleeve, and pore pressure measurements for the soil and 
subsurface materials penetrated. Based upon the laboratory and field results of 
geotechnical CPT testing, decisions about the MPA foundation requirements will be used 
to size and determine the type of foundation necessary. The type of material encountered 
will determine foundation types. Clay materials will possibly require drill piers or spread 
footings; s&d materials will possibly require mat or spreading footing foundations. 

CPTs for this investigation will be performed in three areas within Operable Unit 1. 
These areas include the proposed MPA facilities near Waste Pit 6, and East of Waste Pit 
2, and the area in the vicinity of the new rail line. CPT samplings will be performed 
with a Site Characterization and Analysis Penetrometer System (SCAPS) unit. 

CPT samplings will provide design information as follows; 1. the CPT data will be used 
to correlate all project CPT data to SPT data, 2. the CPT data will provide information 
to be used as a basis for soil strength for foundation and rail line design. 

. Based on the field results of CPT samplings, decisions about the strength of the sub-base 
for the new rail line, MPA facility foundations, and correlation of the CPT data with the 
SPT data within the MPA will be made. 

3. Identify Inputs that Affect the Decision 

Inputs which affect the decision include the following: 

SPT Bonnm - Laboratory analysis results of the following soil tests will provide input 
to the decision making process: 

0 Grain size distribution 
0 Atterberg limits 
0 Moisture contents 

Unconfined compressive strength test 
0 
0 

California Bearing Ratio 

Consolidated undrained triaxial compression test with pore pressure measurements 
Five point standard and modified proctor test 

The analysis results of these tests will enable the Operable Unit 1 engineering staff to 
make sound decisions about the sizes and types of foundations for the MPA facility and 
the design of transportation systems at waste processing support facility construction 
sites. 

A total of seven SPT borings will be advanced into the subsurface in the MPA locations 
shown on Figure 1. Seven SPT borings are proposed by Operable Unit 1 engineering 
as an optimum number of borings for geotechnical characterization purposes. Each 
boring will be advanced to a depth of 30 feet. The depth of 30 feet has been determined 
to be an adequate depth to characterize the geotechnical information necessary from the 



soil, subsoil, and geologic materials contained within the glacial overburden. 
90 samples will be collected for geotechnical analysis. 

A total of 

CPT Samplings - The CPT samplings will provide tip, sleeve, and pore pressure 
measurements for the soil material in the vicinity of the MPA and rail line locations. 
This information will be used to correlate the SPT and the CPT information within the 
MPA facilities. Also, the CPT data will be used to check the strength of the sub-base 
material below the MPA foundations and the rail line. 

A total of 18 CPT samplings will be performed, within the MPA locations and along the 
rail line, as shown on Figure 1. The 11 CPTs in the MPA locations will be advanced 
to a depth of 30 feet. To avoid potentially penetrating the base of the glacial overburden, 
three CPT samplings, as shown on Figure 2, will be advanced to a depth of 25 feet. The 
remaining four CPTs in the rail line area will be advanced to a depth of 20 feet. 

The 18 CPT samplings are proposed by Operable Unit 1 engineering as an optimum 
number of CPT samplings for geotechnical characterization purposes. The corresponding 
11 samplings to a depth of 30 feet, have been determined to be adequate depths to 
characterize the geotechnical information necessary from the soil, subsoil, and geologic 
materials contained within the glacial overburden, given the anticipated loads of the 
facilities. The three CPT samplings to a depth of 25 feet, have been determined to be 
adequate depths to characterize the geotechnical information necessary from the soil, 
subsoil, and geologic materials contained within the glacial overburden, given the 
anticipated loads of the proposed facilities. The corresponding four CPT samplings to 
a depth of 20 feet, have been determined to be adequate depths to characterize the 
geotechnical information necessary from the soil, subsoil, and geologic materials 
contained in the glacial overburden, given the anticipated lighter loads of rail traffic 
relative to the facilities. 

4. Define the Boundaries of the Situation 

Boundaries to this project include both horizontal and vertical. The upper boundary of 
the area of investigation is the material present at the surface within the MPA locations. 
The lower boundary of the area of investigation is the base of the glacial overburden. 
SPT and CPT geotechnical sampling results will characterize changes caused by the 
Occurrence and distribution of surface and subsurface materials, naturally occurring 
(glacial overburden, soil/subsoil profile), and manmade (disturbed or fill areas), which 
cause horizontal and vertical boundary variations. 

The base of the glacial overburden is a boundary which serves as a barrier to possible 
cross contamination of the GMA from overlying glacial overburden materials. SPT 
boring and CPT sampling depths were selected to minimize the possibility of breaching 
the base of the glacial overburden. All intrusive samplings are to be completed at least 
five (5) feet above the known location of the base of the glacial overburden. 
Additionally, all SPT and CPT holes will be plugged and abandoned in accordance with 
SCQ and State of Ohio requirements. 
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Horizontal boundaries define the specific horizontal dimensions of the area under 
investigation. However, horizontal boundaries can be identified by correlation of 
sampling information obtained from the subsurface SPT drilling and CPT samplings 
program. Examples of horizontal subsurface boundaries include those zones of materials 
encountered with the same or similar physical characteristics and properties, which would 
logically justify the grouping of these zones into discrete mappable units. Examples of 
these discrete zones anticipated to be encountered include: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Disturbed surface areas 
Fill locations 
Soil horizons 
Subsoil horizons 
Weathered zones 
Glacial till sequences 
Clay zones 
Fluvial (water) sediments 
Lacustrine (lake) sediments 
Perched water bodies 
Sand/gravel lenses 

Vertical boundaries define the specific vertical dimensions, or depths, of the SPT borings 
and CPT samplings, including the subsurface, to their total depths. Subsurface 
interpretation of the discrete mnes anticipated will be enhanced and supported or refuted 
by the sequence and distribution of vertical information about materials encountered 
during SPT boring and CPT samplings. 

SPT borings and CPT samplings will be performed within the Northeast comer of 
Operable Unit 1 and the corresponding Northwest comer of Operable Unit 3. All field 
work will take place within the fenced Waste Pit Area. Dimensions of the area of 
investigation are defined by a rectangular area approximately 900 feet by 1000 feet. 

Temporal boundaries for this project include weather and access. Performance of the 
SPT and CPT work during inclement weather causes numerous logistical problems 
related to drilling rig, equipment, and project personnel access. Additionally, the 
Operable Unit 1 area has surface radiological contamination which could potentially be 
spread more easily if the field work were performed during rainfall and subsequent 
uptake of contaminated mud by equipment and personnel in the area. This condition 
could potentially result in a higher risk of exposure of equipment and personnel, thus 
leading to unanticipated or irregular decontamination problems. 

5. Develop a Logic Statement 

The DEEP Treatability Study Geotechnical Investigation, which is designed to provide 
supporting data to evaluate the effectiveness of the waste pits dewatering process, will 
be amended to include foundation investigations for the waste processing area 
components. Analytical results of the geotechnical testing proposed will determine the 
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suitability of the proposed waste processing modules. This geotechnical investigation 
information is vital to evaluating the waste processing support location site's engineering 
suitability and providing related component design information. 

All project information obtained during this field and laboratory investigation will be 
used by Operable Unit 1. However, the results will be available to other data users at 
the FEMP. 

If, during SPT drilling and CPT sampling, an obstruction is encountered which the auger 
or probe cannot penetrate, then the rig will be relocated a minimum of five (5) feet, and 
a new location will be established. 

If, following geotechnical testing, physical property results show the waste processing 
support facility location is unsuitable, that location will be further evaluated to determine 
if an engineered solution can be implemented during construction. If an engineered 
solution is determined to be impossible, then a new location will be selected and 
investigated. 

If geotechnical analysis results are within acceptable soils strength criteria for the MPA 
components proposed, Operable Unit 1 engineering staff will develop the necessary 
component design and foundation information. 

6. Establish Constraints on the Uncertainty of the Decision 

Individual errors will be controlled by performing a thorough review of the sampling 
plan with project geologists, sampling technicians, drillers and other assigned project 
personnel. Technical guidance will be provided by Operable Unit 1 project and health 
and safety skffs during drilling, sampling and CPT operations. 

Collection of undisturbed geotechnical samples is critical to the assessment of suitability 
of the area to the modular process area components. All samples collected are 
considered to be necessary for successful interpretation. However, if sampling from a 
boring is inadequate, then another nearby boring may be drilled, or additional sampling 
from another boring may be performed. Also, if either SPT or CPT results interpretation 
are not possible, it is likely that results from other sampling locations will serve as an 
effective substitute. 

To ensure the collection of undisturbed samples, all SPT boring sampling will be 
performed in accordance with applicable American Society for Testing and Materials 
(AS") standards. 

ASTM appropriate and applicable field standards include: 

D 1586-84, "Standard Test Method for Penetration Test and Split-Barrel Sampling 
of Soils" 
D 1587-83, "Standard Practice for Thin-Walled Tube Sampling of Soils" 
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D 4700-91, "Standard Guide for Soil Sampling from the Vadose Zone" 

CPT samplings will be performed in accordance with ASTM standard: 

D 3441-86, "Standard Test Method for Deep, Quasi-Static, Cone and Friction- 
Cone Penetration ,Tests of Soil" 

Geotechnical testing for material physical properties will be conducted under the 
appropriate ASTM standards. Laboratory handling, analysis and reporting of sample 
results will be done in accordance with applicable procedures using qualified geotechnical 
laboratory technicians, and properly calibrated apparatus which meet ASTM D 3740-80, 
"Evaluation of Agencies Engaged in the Testing and/or Inspection of Soil Rock as Used 
in Engineering Design and Construction." 

ASTM appropriate and applicable laboratory standards include: 

D 2166-91, "Standard Test Method for Unconfined Compressive Strength of 
Cohesive Soil" 
D 2435-90, "Standard Test Method for One-Dimensional Consolidation Properties 

D 422-63, "Standard Test Method for Particle-Size Analysis of Soils" 
D 4318-84, "Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils" 
D 2216-92, "Standard Method for the Laboratory Determination of Water Content 
of Soil, Rock, and Soil-Aggregate" 
D 1883-92, "Standard Test Method for California Bearing Ratio of Laboratory- 
Compacted Soils" 
D 4767-88, "Standard Test for Consolidated-Undrained Triaxial Compression 
Test on Cohesive Soils" 

. of Soils" 

To eliminate the creation of contaminant pathways into the subsurface, all SPT and CPT 
locations will be plugged and abandoned by using Volclay grout. 

A project "false positive" is defined as an erroneous geotechnical analysis result which 
appears to show that the result is within acceptable limits for the MPA components 
proposed for that location(s) when in reality it is not. Sources of a '"false positive" error 
include the following: 

A. Improper field sample collection and handling technique(s). 

B. Laboratory handling, analysis, and reporting errors. 

C. Interpretation errors in the application of the geotechnical results to the 
engineering design information required. 
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D. Drilling pattern too wide to detect subsurface variation critical to foundation 

design. 

Consequences of "false positive" errors would be the creation of improper design and 
foundation information for the MPA components proposed. Because the error is that the 
geotechnical result is within acceptable limits, the end result could be the partial or total 
failure of the MPA component structures and appurtenances. Ultimately the 
consequences of a 'false positive" would be the repair or relocation of constructed MPA 
components, leading to excess project cost and delayed project implementation. 

A project "false negative" is defined as an erroneous geotechnical analysis result which 
appears to show that the result is not within acceptable limits for the MPA components 
proposed for that location(s) when in reality it is within acceptable limits. Sources of a 
"false negative" include the following: 

A. Improper field sample collection and handling technique(s). 

B. Laboratory handling, analysis, and reporting errors. 

C. Interpretation errors in the application of the geotechnical results to the 
engineering design information required. 

D. Drilling pattern too wide to detect subsurface variation critical to foundation 
design. 

Consequences of "false negative" errors would be the interpretation that the MPA 
component site locations are inadequate and unsuitable for construction of the 
components. This error would lead to further MPA component siting searches, 
additional fieldwork to perform more geotechnical sampling, and additional laboratory 
analysis effort. Ultimately the consequences of a "false negative" would lead to 
excessive project costs and delayed project implementation. 

7. Optimize a Design for Obtaining Quality Data 

Data quality will be optimized by performing field activities in accordance with the 
Sitewide CERCLA Quality Assurance Plan (SCQ, established FEMP procedures and 
ASTM standards, the DEEP Treatability Study Work Plan, and the Modular Process 
Areas Geotechnical Sampling Project Specific Plan. 

Data quality will be optimized by performing geotechnical laboratory work in accordance 
with ASTM standards, the DEEP Treatability Study Work Plan, and the Modular Process 
Areas Geotechnical Sampling Project Specific Plan. Additionally, FERMCO Quality 
Assurance staff assigned to Operable Unit 1 have performed a pre-work audit of the 
geotechnical laboratory subcontractor's quality assurance program and have found their 
program to be satisfactory. 



Geotechnical analyses will be performed at the FEMP onsite laboratory by subcontract 
personnel. This will allow for ready access to subcontract staff for periodic surveillance, 
and will allow the subcontractor to, in turn, interact with the Operable Unit 1 and Quality 
Assurance staff involved in the MPA project. 

Analytical Support Level (ASL) A is proposed for the geotechnical analyses necessary 
for the MPA project. This ASL is consistent with other geotechnical work of a similar 
nature which has been performed in the past on other similar projects at the FEMP. 

There are no known USEPA standards or guidance for the performance of geotechnical 
sampling, location and numbers of geotechnical samples to be taken, or laboratory 
analysis and quality assurance/quality control. Thus, the need for geotechnical 
investigations, sampling, and laboratory analyses, which precedes the USEPA as an 
agency, are normally performed in accordance with ASTM standards. Laboratories 
performing geotechnical analyses normally are expected to be in conformance with: 

ASTM D 3740-90, "Evaluation of Agencies Engaged in the Testing and/or 
Inspection of Soil and Rock as Used in Engineering Design and Construction." 

The laboratory services subcontractor to be used for this investigation has been 
determined by the FERMCO Quality Assurance group to be in compliance with this 
ASTM standard. 

To avoid the remobilization of a drilling services contractor, selected archive samples 
will be taken to ensure the availability of materials for analysis if required by the 
geotechnical laboratory. 

If, during the construction phase of the MPA facilities investigation, materials which 
exceed inorganic, organic, or radiological contaminant action levels, as directed by 
FERMCO Environmental Safety and Health staff, that material will be removed prior to 
construction of the facility foundations. 

All fieldwork will be performed in accordance with a Project Specific Plan. The plan 
provides detailed information relative to the SPT and CPT fieldwork, including: health 
and safety, drilling, field screening, sampling, sample handling, decontamination, and 
reporting of analysis results and other information obtained during the investigation. 

The SCQ does not provide guidance for or address geotechnical sampling. Additionally, 
the SCQ does not require the collection of quality control samples for geotechnical 
analyses. However, the Data Quality Objectives process, as described in the SCQ, is 
addressed by the preparation and approval of this document. 
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Dewatering Excavation Evaluation Program (DEEP) Treatability S 
Investigation, Modular Process Areas Geotechnical Sampling - Standard Penetration Test (SPT) 
brings and Cone Penetrometer Tests (CPT). A total of seven SPT borings and 18 CPT 
samplings will be performed. 

0 
(Put an X in the appropriate selection.) 

RIO F S O  RDU RAO R , , A n  OTHER mspec i fy :  Treatability Study 

,1.C. DQO No.:GT-005 

2. Media Characterization: (Put an X in the appropriate selection.) 

DQO Reference No.: 
........................................................................................................ 

Air 0 Biological 0 Groundwater 0 Sediment prl soil Ixl 
waste 17 Wastewater 0 Surface water 0 Other (specify) 

(Put an X in the appropriate Analytical 
Support Level selection(s) beside each applicable Data Use.) 

Site Characterization Risk Assessment 
A n  BO C n  D m  E o  

Evaluation of Alternatives Engineering Design 
AIX(  B u C O D n E n  A m  B O  C n  D O  EO 

Monitoring during remediation activities 
A n  B n C n D n E o  AD B n C n D n E n  

Other (Explain) 

The DEEP Treatability Study is driven by the terms of Section XII.D. 1 and D.2 
of the Amended Consent Agreement between the Department of Energy and the U.S. 
Environmental Protection Agency. 

The DEEP Treatability Study Work Plan has been amended to provide additional 
geotechnical information for the purposes of determining and designing foundations for, the waste 
processing support facilities to be constructed within the Operable Unit 1 Modular Process 
Areas. This will be achieved by sampling proposed waste processing support facilities' 
construction sites to determine the suitability of the sites for the facilities to be constructed. 



---------------------------------------------------------------------------- 

All required SPT and CPT sampling will be conducted within the Northeast area of Operable 
Unit 1, and a part of the Northwest area of Operable Unit 3. SPT borings and CPT samplings 
will be placed in apparently undisturbed areas Southeast.of Waste Pit 6, in the vicinity of the 
generally North-South trending existing rail line, and North of the Biodenitrification Surge 
Lagoon. 

All seven SPT borings will be advanced to a depth of 30 feet. 

Of the 18 CPT samplings, 11 will be advanced to a depth of 30 feet, 3 will be advanced to a 
depth of 25 feet, and the remaining 4 will be advanced to a depth of 20 feet. 



DQO Number: GT-005 

of analysis or analyses required. Then select the type of equipment to perform the 
analysis if appropriate. Please include a reference to the SCQ Section.) 

1. pH 0 
Temperature 

Dissolved Oxygen 0 
Specific Conductance 

0 
TOC 0 

4. Cations 
Anions 

TCLP 
CEC 

0 
0 

2. Uranium 
Full Radiologic 
Metals 
Cyanide 
Silica 

5 .  VOA 

ABN 
Pesticides 
PCB 

COD U a 
. . . . . . . . 

0 
0 
0 
0 

cl 

3. BTX 0 
TPH 
OiVGrease 0 

6. Other (specify) 
Geotechnical 

Equipment Selectiqn 

ASL A ASTM Standards listed in PSP SCQ Section: N/A . 

Refer to SCQ Section 

ASL B SCQ Section: 

ASL C SCQ Section: 

ASL D SCQ Section: 

ASL E SCQ Section: 

(Put an X in the appropriate selection.) 

Biased Composite 0 Environmental 0 Grab Gido 

Intrusive Non-Intrusive 0 Phased Source 0 
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Other (specify): 

0 00.; 8 1 
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DQO Number: GT-005 

(List the samples required. Reference the work plan or 
sampling plan guiding the sampling activity, as appropriate.) 

Background samples: 

(Please provide a specific reference to the SCQ Section and 
subsection guiding sampling collection procedures.) 

Sample Collection Reference: Section 2 of the DEEP Treatability Studv Work Plan and Section 
5 of the Modular Process Areas Geotechnical Sampling Work Plan identifies the ASTM 
standards to be used. 

(Place an "X" in the appropriate selection box.) 

Trip Blanks 0 Container Blanks 0 
Field Blanks Duplicate Samples 0 

CI 

Equipment Rinsate Samples Split Samples - 
Preservative Blanks U Performance Evaluation Samples 

Method Blank Matrix Duplicate/Replicate 
Matrix Spike Surrogate Spikes 0 
Other (specify) N/A 

....................... 
%%..*. $@Ut&$ .. .,.*... ....... .., ........... Please provide any other germane information that may impact the data quality or 
gathering of this particular objective, task or data use. 



FIGURE 1 
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FIGURE 2 

MAP SHOWING SEQUENCE AND IDENTIFICATION NUMBER 

OF CONE PENETROMETER LOCATIONS 
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FIGURE 3 

SAMPLING TYPE AND SAMPLING INTERVALS 

OF 

STANDARD PENETRATION TEST BORINGS 



. . 

i i  I 

= Tube Sandle 
Interval (Note 1 )  

NOTE : 

1. 3 in. diameter, 30 inch 
long Shelby tubes: 
advance auger 0.5 feet 
below the preceding 
sorrple botiom aepth 
Prior t o  Pushing Shelby 
tube 
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ESTIMATED DRILLING, SAMPLING AND GEOTECHNICAL 
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APPENDIX C 

EQUIPMENT LIST 



APPENDIX C 
EQUIPMENT LIST 

Reauired Documents 

General Work Permit 
Penetration Permit 
Health and Safety Plan 
Radiological Worker Permits 
Training Certification Card 
Radiological Survey 
Equipment Inspection for Rig 
Project-Specific Plan 

Transportation 

2 DOE vehicles 

Blank Forms 

Tailgate Safety Meeting 
FAL 
Lithologic Log 
Sample Collection Log 
SWAR/CR 
Material Evaluation Forms 

Storage 

Metal Clipboard Box 
File Box 

Meters and Detectors 

Pancake Geiger Mueller Detector (Frisker) 
Photoionization Detector (PID) 

Emergency Eauipment and Sumlies 

Cellular Phone 
Radio 
Emergency Eyewash Station 
5-10 Extra Gallons of De-Ionized Water for 

First Aid Kit 
Emergency Decontamination 

Geological Suuulies 

Munsell Color Chart 
Pocket Penetrometer 

Investigation-Derived Waste Sumlies 

Samuling Suuulies 

2-inch split-spoon traps 
5-gallon buckets 
500 ml clear glass jars 
Sample Labels 
Custody Tape 
Permanent Markers 
Pens 

Miscellaneous Tools 

Scissors 
Screwdriver 
Hammer 
Box Knife 

Exclusion Zone Suuulies 

Caution Tape 
Wooden Stakes 
Danger/Caution Signs/Flags/Stanchions 

Decontamination Suuulies 

Alconox 
Large elbow-length Nitrile Gloves 
Brushes 
Stainless Steel Water Sprayer 
De-Ionized Water 
Chemical wipes 
Large tubs for cleaning sampling equipment 

Tape and Plastic 

Silver Duct Tape 
Yellow Radiological Tape 
Wide Clear Tape 
Roll of Clear Plastic Sheeting 
Custody Tape 

Personal Protective Eauiument PPE) 

Stel-Toed Boots 
Hard Hat 
Safety Glasses 
Dosimeter 
Latex Gloves 
Cotton Glove Liners 
Leather Work Gloves 

Plastic Trash Bags 
55-Gallon Steel 
Drums Stencils 
White & Black Spray Paint 
drum stencil 
oak Dallets 
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APPENDIX D 

STANDARD OPERATING PROCEDURES 

Note: These copies of Standard Operating Procedures are uncontrolled documents. 
Please verify that current copies are being used. 

000493 
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1.0 PURPOSE 

This p r m  establishes methods for the drilling of borings and tk recovery and sampling of solid soil, 
subsoil, and waste materials utilizing the hol1ow-stem auger drilling technique by employee and 
subcontractor personnel of the Fernald Environmental Restoration Management Corporation (FERMCO), 
Environmental Division, Site charactenz . ation and Data Management (SCDM) Department, at the Fernald 
Environmental Management project (FEMP). It provides accwate specifications to confirm that all aspects 
of the auger drilled borings, solid soilhste material recovery and sampling are &isfictory, documented. 
and verifiable. 

2 0  SCOPE - 
'Ihis procedure provides guidance to all FERMCO SCDM employees and subcontractor personnel during 
the perfoxmance of Comprehensive EnviroMlental Response Compensation and pability Act (CERCLA)/ 
Resource Conservation and Recovery Act (RCRA) site charaderization field work. Such site 
C h a r a c t e n z a  * tion field work consists of utilizing the hoRow-stem auger drilling technique for borings, 
recovery, and sampling of Solid soihmste material from within glacial overburden sediments and waste 
coRection areas contained within glacial overburden sediments at and in the vicinity of the FEW. 

3.0 DEFINITIONS 

Aueer Drilline Technicwe - Drilling method charaaerized by the use of a drill rig, and a series of hollow 
stem augez flights, which allow the penetration of geologidwaste materials for the investigation of the 
natllfe of the subsurface, the presence of perched water, and of unconsolidated strata. 

Data Oualitv Obiectives - Qualitative and quantitative statements which specify the quality of the data 
required to support decisions dumg remedial response activities. 

Drillim Personnel - FERMCO subconaactor personnel who are employed by an FEMP driliing services 
subconaanor and who are directly assigned to the daily operation of a drill rig. 

Geolopist-In- e - A person who is quabfied, by a combination of education and experience in the 
science of geology, to directly manage an FEMP field operations project 

Glacial Overburden - Unconsolidated geologic strata consisting of materials derived from, deposited by, 
or created h m  the actions of glacial processes. Such materials consist of soils, subsoils, loess. lacusnine, 
sand, gravel, and glacial erratic commingled geologic stram. These materials are usually encountered at 
the land surface and, if present, are located physically and stratigraphically above preexisting sediments 
of the Great Miami Aquifer. At tk FEMP, glacial overburden sediment coxresponds in elevation to the . 
lLpe 1 soil boring zone. 

P 

C :  \yp9\94-16S 
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3.0 DEFINITIONS (CONT.) 

N-Value - The blowcount representation of the penetration resistance of the soil. The N-value, reported 
in blows per foot, equals the sum of the numbez of blows requued to drive the sampler over the depth 

. intervalof6to18inches. 

Notice-To-Proceed - Forma notification, in writing, h m  a designated responsible DOE-F'NEERMCO 
employee assigned to the auger drilled boring project allowing and authorizing commencement of a field 
poject. 

Proiect-SDecific Plan PSPL - Wping documents required for any media sampling program or projen 
Project-specific plans for FEW sampling and analysis activities include elements defined in Section 6 of 
the FEW Sitewide CERCLA Quality Assurance Project Ran (SCQ). Project-specific plans may include 
but are not limited to, work plans, field sampling plans, Health and Safety Plans, and standard operating 
procedures. 

e Samler Head - Device which semm to couple a thin-walled tube to imktion equipment and, together 
with the thin-walled tube, comprises the thin-walled tube sampler. 

Saamlinz Technicians - A person who is qualified, by a combination of education and experience in the 
area of environmental science, to perform daily routine duties of field projects at the FEW which require 
the sampling of various environmental media and necessary documentation associated with the sampling. 

Sco - The Sitewide CERCLA Quality'Assurance Project Pian which establishes minimum standards of 
performaoce for ongoing and future environmental sampling and analysis projects at the FEW. 

SDlit-Barrel Sampler - A hollow tubular sampling device driven by a 140 pound weight to retrieve 
representative samples kom unr;onsolidated strata or solid waste materials. An analogous term for split- 
bane1 also often used is split-spoon. 

Stann?nrl Penetration Test (ST) - procedure for driving a split-banel sampler to obtain a representative 
soil sample and a measme of the resistance of the soil to penetration of the sampler. 

Thin-Walled Tube Sampler - Device used in conjunction with a drilling rig to obtain a representative core 
Sample of u~coasolidated strata, or solid waste material. Thin-Walled tubes shall be of a diameter range 
of 2 to 5 inches, a length of 36 to 54 inches, and a wall thickness range of 0.049 to 0.120 inches. An 
analogous term for thin-walled also often used is Shelby tube. 

Waste Collection Areas - Areas where waste materials (by products) of FEMP production activities have 
been acarmulated/deposited/stored some in below grade "pits", some in above grade "pits". 0 
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BOXUNGS AND SOLIDS SAMPLING WITH A 
SPLIT-BARREL OR THIN-WALLED TUBE 

4.0 PREREQUISXTE.ACITONS 

4.1 Background 

'Ibe FEMP periodically has a need to bore into the soil.and subsoil to determine the presence of 
contaminants, geology, and soil material type(s) within the Type 1, or glacial overburden, soil bring zone 
at and in the vicinity of tbe facility. In order to adequately provide auger drill rig Type 1 soil borings 
which meet qual~ty assumce and quality control Criteria, detailed procedures are necessary. A PSP. 
pvides  information about the need for, number of, and location of auger drilled brings. This standard 
operating procedure provides the level of detail necessary to ensure that the borings, and concurrent split- 
barrel, or thin-walled tube environmental media sampling, are performed in a consistent manner which 
achieves project data quality objectives, as specified in the PSP. 

4.2 Planning and Coordination 

Ihe foIIoWing planning and coordination functions are necessary actions prior to performing auger drilled 
borings and solids sampling with a split-banel or thin-walled tube at the FEMP. Respoasible personnel 
and organizations who shall expedite planning and coordination functions have been identified Also, 
applicable planning and coordination functions have been identikd. 

4.2.1 Responsibilities of Division Manager 

[l] Designate a Department Manager to direct the drilling of auger borings, and sampling, in 
accordazlce with the PSP and this procedure. 

Authorize the use of this procedure and signify concurrence by signing the appropriate approval 
block on the procedure. 

[Z] 

[3] Delegate to managers the responsibility for the proper drilling of auger brings, and sampling, as 
specified by the PSP and this procedure. 

42.2 Respo~~sibillties of Department Manager 

[I] Assign the organization and completion of this drilling to the appropriate FEMP field Project 
Manager. 

[2] Ensure in coordination with the FEW Field Project Manager, that the auger drilled borings, and 
sampling, contained in the PSP are safe, realistic, concise, and achievable. 

[3] Develop sufficient project justification and resource cost and scheduh ' g information and present 
to the Change Control Board for approval if coosidered new scope. 

. 
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4.23 Responsibilities of FEMP Field Project Manager 

[ 11 Assign a Geologist-in-Charge to directly manage the field operation of auger drilled borings and 
-PW* 

.[2] . Ensure. in coordination with the Department Manager, that the proposed &ps for conducting the 
auger drilled borings, and sampling contained in @E PSP are We, realistic, concise, and 
achievable. 

[3] perform periodic on-site field inspections to ascertain that the auger drilled brings and sampling 
are being performed in accordance with the'requhments of this procedure. 

[4] Ensure that the subcontractor(s) have necessary resoutces, personnel; materials, and training 
necessary for the satisfactory completion of the prom 
Conduct a Readiness Review to verify that all personnel involved in any auger drilled borings and 
solids sampling demonsaate the training, experience and knowledge of health and safety issues, 
applrcable pmcedures, and ask-specific duties necasuy to successfully accomplish their 
r-ve project task. 

[a 

42.4 Responsibilities of Geologist-in-Charge 

[ 11 Acquve a proficient working knowledge of the auga drilled boring and sampling requirements 
of the PSP and this &malure. 

[Z] Directly manage the active field operations associated with auger drilled borings and sampling. 

[3] Perform detailed assessments of auger drilled borings and sampling to ensure compliance with the 
requirements of 'h is  proceb~fe. 

[4] Document on the appropriate boring forms the drilling history and construction details. 

. [SI ktamine, in consultation with site Quality Akmce staf€, the FEMP Field Project Manager, 
iuul drilling personnel, the need for modification or changing some aspect of the auger boring 
proj= 

[61 Ensure that all projea performance requirement documents such as PSP, Health and Safety Plan, . 
-s, and permits are valid and current. 
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4.0 

4 2 5  
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4 3  

43.1 

PREREQUISITE ACTIONS (CONT.) 

Respoasibilities of Sampling Technicians 

[l] 

[2] 

Familiarize themselves with the PSP thin-walled tube and split-barrel sampling requirements. 

Ensure that all equipment, materials, and documentation requirements of W PSP sampling events 
are available, decontaminated, and in sexviceable condition 

Follow the PSP sampling requirements, as directed by the Geologist-in-Charge, and the PSP. 

Perform all assigned duties in accordance with project and FEW requirements. 

[3] 

[4] 

Responsibflities of Drilling Personnel 

[ 11 

[2] 

Adhere to the auger drilled boring and sampling requirements of this procedure and the PSP. 

Perform the field work necessary to accomplish the drilling and sampling of the borings, as 
direaed by the Geologist-in-Charge. 

Possess, through a combination of experience and training, the skills necessary to adequately 
perform the field work associated with auger drilled borings. 

Noafy the Geologist-in-charge immediately if, in the drilling personnel's opinion, any aspect of 
the auger drilled boring and sampling field work is unsafe, suspect, or in error. 

[3] 

[4] 

Performance Documents 

This subsection describes the applicable documents which are requued before commencement of the auger 
drilled boring field activities. 

ProjectSpecMc Plan 

'Ihe PSP desaibes project data quality objectives. 'Ihe successful adherence to and completion of the 
project data Qualtty objectives ensures that the project field activities will achieve all objectives specified 
in the approved PSP. The FEMP Field Project Manager shall: 

[l] 

[2] Ensure that the PSP is ament revision. 

Obtain an approved PSP which describes the auger drilled boring field activities to be performed. 
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PREREQUISITE ACIlONS (CONT.) 

[3] Coma the appropriate FEMP CRU, Division or Department PSP authors about any 
issuedproblems/contingencies discovered during the preparation for field activities. 

[4] Determine that any PSP discrepancies have been &sfactonly resolved prior to the performance 
of any potentially affected activity. 

Ensure that all necessary subconrractor, equipment, and material procurements have been 
pXf0mfXl. 

[SI 

Required PSP Informatton 

In order to correctly install borings and perform split-barrel or thin-wailed tube sampling, the FEMP Field 
Project Manager shall also erne that the PSP mntaios the following information. 

0 Anticipated depth of each boring. 

Anticipated depth of each interval (depth) to be sampled, if more than one sample from the same 0 

boring is necessary. 

0 Specific geological informarion regarding the m u m  and types of strata to be encountered 

0 Volume of sample required for laboratoxy analysis purposes. 

0 Type of sample (split-barrel, thin-walled tube) required . 

0 Location(s) identified by the State Planar Coordinates System. 

In the absence of the above specified information, the PSP author shall perform an analysis of available 
information from aearby of similar locations and convey this information to the FEMP Field Roject 
Manager. 

Standad Operating Procedures 

Standard Operating Rocedms (SOPS) exist, in part, to provide standard, approved methodology for 
performing field work requrred by a PSP. However, a PSP usually contains some field activities which 
are not described in SOB. In order to ensure that the PSP field activities do not result in a 
nomnformance with other existing SOB, the FEMP Field Project Manager shall: 

0 0 c :: 0 4 
G:\YPOC\94-168 
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4.0 PREREQUISITE ACTIONS (CONT.) 

[l) Identify 6rom the PSP and other Environmental Division and FEMP sources. all Department, 
Division or site SOPS agplicable to the perfonnance of the auger drilled boring activities. 

[2] Notify the approgriate F€MP CRU,'Division or Department PSP authors about any existing 
approved SOP which. if the auger drilled boring activities proposed in the PSP are followed, may 
result in a nonconformance with the existing SOP. 

43.4 Health And Safety Plan 

Prior to the performance of any auger drilled boring field activities, a Pmjecr/Task-specific Health and 
Safety Plan is necessary. The FEMP Reid Project Manager shall: 

[ 1) Obtain a ProjecUTask-specific Health and Safety Plan, in accordance with the requirements of 
SCDM procedure SCDM HS-001, "SOP for Acquisition of a ProjMask-specific Health and 
Safety Plan." 

[2] Ensure all field personnel assigned to the project have received Training specific to the Health and 
Safety Plan. 

[3] Document, in writing, that all assigned field personnel have participated in training unique to the 
FVojedl'qk-specific Health and Safety Plan. 

Ensure that the prOjea/rask-specific Health and Safety Plan is immediately available for review 
by field stafusite visitors at the project location. 

[4] 

[q Interface with the project health and safety technician about any project health and safety issue 
which is identified. 
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4.0 PREREQUISITE ACTIONS (CONT.) 

WARNING: 

NO AUGER DRILLED BORING FIELD PROJECT 
SHALL BEGIN WITHOUT A PROJECT'RASK-SPECC 
HEALTH AND SAFETY PLAN WHICH HAS BEEN 
APPROVED BY THE RESPONSIBLE FERMCO 
ENVIRONMENTAL SAFETY AND HEALTH PERSON.. 

WARMNG: 

NO AUGER DRILLED BORING FIELD PROJECT 
SHALL BEGIN WITHOUT A TRAINING SESSION ' 

HEALTH AND SAFETY PLAN. THE TRAINING 
SESSION SHALL INCLUDE ALL PERSONNEL WHO 
MAY BE INVOLVED WITH THE AUGER DRILLED 
BORING PROJECT. 

SPECIFIC TO THE PROJECl'fI'ASK-SPECIFIC 

4 3 5  Training 

Rim to commencement of any.monitoring well installation field activities the FEMP Field Project 
Managex shall: 

[I] Verify that all field personnel m&t all site-specific training requirements and remain current 
throughout the duration of the project. 
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4.0 

4.4 

4.4.1 

4.42 

4.43 

PREREQUISITE ACTIONS (CON.) 

[2] Venfy through a Readiness Review, that all personnel involved in any auger drilled boring field 
project demonstrate project-specific training, knowledge, and experience aecessary to successfully 
accomplish their respective project tasks. 

WARNING: 

NO AUGER DRILLED BORING FIELD ACTIVITIES 
SHALL BEGIN WITHOUT A TRAINING SESSION 
SPECIFIC TO THE PROJECT-SPECIFIC PLAN. THE 
"RAINING SESSION MUST INCLUDE ALL 
PERSONNEL WHO MAY BE INVOLVED WITH THE 
AUGER DRILLED BORING PROJECT. 

Required Approvals And Notlllcations 

prior to the performance of any auger drilled boring field activities, a determination of all necessary 
approvaWpermiWnotificatiom shall be made and applicable approvalslperrmtdnotifications shall be 
expiwl .  

DOE-FN Requirements 

No field work, including mobilization procurement activities preparatory to the auger drilled boring field 
work, shall begin until receipt of PSP approval from DOE-FN and written Notice--Proceed has been 
obtained. 

Regulatory Agency Requirements 

As directed by DOE-FN, the PSP author, FEMP CRU, Division, or Department requesting the field work 
may be required to obtain pnor approval for the project from state, or federal regulatory agency. 

On-Site Requirements 

Prior to the implementation of auger drilled boring field activities at the FEMP, the Department Maoaga 
shall: 

[I] Arrange, through the appropriate FERMCO procurement departments, any necessary project 
subcontractor support. 

000507 
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4.0 PREREQUISITE ACTIONS (CONT.) 

[2] Ensure that the necessary pocurement subcontmqor support duration, or period of performance. 
is -dent for the expected time ,required to perform the auger drilled boring field activities. 

Prior to implementation of auger,drilled boring field activities, tfie FEMP Project manager shall: 

[ll obtain the following FEMP Permits (Attachments A through H), if necessary, for the PSP field 
activities: 

e FERMCO Work Permit (FS-F-2939) 

e FERMCO Asbestos Work P e t  (FS-F-2940) 

FERMCO Confined Space Evaluatiodkrmit and Chemical Hazardous Materials Work e 

Permit (FS-F-2745) 

e FEMP Consauction Excavation/Penetration Permit (FS-F-2711) 

r e  FEMP Facility Outage Permit (FS-F-2757) 

e FERMCO Open Flame and Welding Hazardous Work Permit (FS-F-352) 

e FEMP Radiological Work Permit (Fs-F-1372). 

WARNING: 

IF OVERHEAD POWER OR TELEPHONE LINES ARE 
LOCATED WITHIN 2Q FEET OF THE AUGER DRILLED 
BORING LOCATION, FIELD ACTIMTIES S H A U  NOT 
BEGIN UNTIL THE FEMP FIELD PROJECT 
MANAGER, IN CONSULTATION WITH THE 
GEOLOG~IN-CXARGE, DRILLING PERSONNEL, 
AND THE HEALTH AND SAFETY TECHNI6LAN, U S  
DETERMINED THAT ADEQUATE C L E A m C E  
EXISTS BETWEEN THE POWER OR TELEPHONE 
LINES AND THE DRILL RIG TO ENSURE THAT NO 
ELECIWCAL SHOCK HAZARD EXISTS. 



a 
4.0 PREREQUISITE ACITONS (COW.) 

r 

litle: PROCEDURE FOR AUGER DRILLED PROCEDURE NO: SCDM F0-001 
BORINGS AND SOLIDS SAMPLING WITH A 

Date: 512oi94 RevisionNo: 0 

Page 16 of53 

SPLIT-BARREL OR THIN-WALLED TUBE 

COMPLANCE WlH lH€S PROCEDURE Is MANDATORY WHW 
EYECvl"G ACTVITIES W l l H N  LIX SCOPE 

[2] Make prior arrangements regarding the hading, storage, and disposal of al l  project related 
wastes, as addressed in the PSP, before initiation of the auger drilled boring field activities. 

NOTE he FERMCO Waste Characterization Section, Environmental Protection 
Departmew Envinmmental Safe0 & Health Division, should be contacted prior 
to the beginning sfauger drilled bonirgfield activities to arrange the handling, 
storage. and disposal o f  project rekagd wastes. 

NOTE 77ae National Environmental Policy Act (NEPA) Compliance Section, 
Environmental Planning Department, Regulatory and Technical Programs 
Diviswn, must be contacted to &remine the applicability of NEPA to gromd 
disturbing activities associated with auger drilled bonitgjield activities. Contact 
must be initiated prior to beginning auger drilled b o h g  field activities. 

NOTE Private lcurdowner access must bc m g e d  zhmugh the Real Estate Management 
Sectkm Properly Management Dcparrmenf Acqt&itions and Finance Division. 
The Real Estate w e  should be contacted as early as possible in the planning 
process. Proper access must be processed and approved prior w beginning @ld 
activities. 

[3] Ensure rhat all auger chilled boring locations have been properly located, surveyed, and recorded 
prior to auga drilled boriag. 

[4] Visit all auger drilled boring sites with a FEMP health and safety technician to determine if any 
unforeseen health and safety concerns, issues or contingencies may exist which need to be 
addressed prior to commencement of auger drilled boring activities. 

4.4.4 off-Site Requirements 

'Ihe pedormame of of€-site auger drilled boring field activities are governed, at a minimum, by the same 
restrictions as on-site auger drilled boring activities, except that the FEMP pexmit requirements specified 
in Subsection 4.4.3, may not be requued In addition, when off-site auger drilled boring field activities 
are to be perfomed, tfae Department Manager shall evaluate the need for the fonowing: 

[ 11 Ensure that appropriate private landowner approval. in writing, has been obtained Approval shall 
be obtained from tfre landowner where auger drilled boring field aaivities are to be performed, 
and also from any adjacent landowner whose property may be impacted by access or other 
activities aacillary to field activities. 

NOTE The Real E$tate OJice should be contacted ar early as possible before any access to 
licensed poshcre lclnd on-site. 
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4.0 PREREQUISITE ACTIONS (CONT.) 

NOTE Thc NEPA Gnnpliance &ction, Environmental Phmb3g Depanmenr, Regulatory and 
Technical Pmgrarns DivisiOn must be wntucted to &tennine the applicability of NEPA 
to ground &lurbing 4ctivirics associated with auger drilled boring @id activities. 
CO?l&Ct mUSt be hdhted prior 10 k g h h g f i e l d  aC.tiVi&S. 

[Z] Ensure that private landowner approval will remain current through the duration of the field 
activities. 

[3] Obtain through FERMCO procurement or project subcontractors, all equipment, parts, and other 
items n e q s q  for the completion of field activities. 

'Ihe FEMP Fleld Project Manager shall: 

[l] Schedule through the appropriate FERMCO Environmental Safety and Health 
DivisiodDepament, all req.lllred field site health and safeq technician and radiological technician 
support 

[2] Obtain my necessary security personnel, barricades or signs to ensure adequate after hours site 
security. . 

[3] Inform the Ohio Utilities Protection Service (1-800-362-2764), Butler Rural Electric Cooperative 
(513-867-4400), and Southwest Regional Water District (513-863-0828) of all proposed auger 
drilled boring location(s) a minimum of 48 hours prior to beginn~ng the field activities. 

WARNING: 

DO NOT BEGIN OFF-SITE AUGER DRILLED BORING 
FIELD ACI'MTES UNTIL APPROVALS FROM THE 
OHIO PROTECTION SERVICE, BUTLER 
RURAL ELECTRIC COOPERATIVE, AND SOUTHWEST 
REGIONAL WATER DISTRICT HAVE BEEN 
OBTAINED. 

- 

[4] Ensure that actequate clearance from overhead or nearby obstacles or hazards exists for all 
equipment to be used during the performance of the auger drilled boring field activities. 
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WARNING: 

IF OVERHEAD POWER OR TELEPHONE LINES ARE 
LOCATED WITHIN 20 FEET OF THE AUGER DRILLED 
BORING LOCATION, FIELD ACTIVITIES SHALL NOT 
BEGIN UNTIL THE FEMP FIELD PROJECT 
MANAGER, IN CONSULTATION WITH THE 

AND THE HEALTH AND SAFETY TECHNICIAN, HAS 
DETERMINED THAT ADEQUATE CLEARANCE 
EXISTS BETWEEN THE POWER OR TELEPHONE 
LINES AND THE DRILLING RIG TO ENSURE THAT 
NO ELECL’RICAL SHOCK HAZARD EXISTS. 

GEOLOGIST-IN-CHARGE, DRILLING PERSONNEL, 
. 

Ensue that all auger drilled boring locations have been properly located, surveyed, and recorded 
prior to auger drilled boring. 

[6] Visit all auger drilled boring sites with a FEIW health and safety technician to determine if any 
unforeseen health and safety concerns, issues or contingencies may exist which need to be 
addressed prior to commencement of auger drilled boring activities. 

4.5 Drilting Site Preparation 

Factors such as drilling site condition, accessibility, vegetation, presence of overhead and buried utilities, 
surface and subsurface contamination, and topography shall be evaluated by FERMCO staff and the 
drilling subcontractor during preparation of the work site. If necessary to facilitate auger drilled boring, 
the FEMP Field Project Manager may need to: 

[I] 

[2] 

Improve site access by arranging the construction of access roads. 

Improve site access by grading or filling areas of topographic highs or lows. 

[3] Remove or relocate any structure or fature which could obstruct the field activities. 

[4] Identify any buried or overhead utilities which could potentially impact the field activities. 

[SI Request moving a borehole location if any unsafe or unsatisfactory condition cannot be eliminated. 

NOTE Vehicles requiring access to the drilling site shall use existing access r o d .  

G:\YPOC\94-168 
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PREREQUISITE ACTIONS (CONT.) 

Drill Site Selection Criteria 

Drill site selection crimia shall be determined from the PSP* evaluation of project data quality objectives, 
ami a walk-through hpection of the drilling site prior to the mobilization of the drilling rig to the si&. 

Drill Site Relocation Criteria 

During the performance of project field work, it may be aecessary to relocate the drilling site. ?he site 
relocation may be identified either prior to mobilization of the drilling rig to the site, or after the drilling 
rig bas been mobilized to the site and drilling or field activities have begun. 

FoUowing determination that drill site relocation is necessary, the Geologist-in-charge shall notify the 
FEMP Field Project Manager. Ihe FEMP Field Project Manager shall ax& all field activities and 
immediately notiQ the Department Manager and the responsible FEW CRU, Division or Department PSP 
authors wbo originally requested the field work. 

Actual drilling rig demobilization, relocation and remobilization shall be initiated by the FEW Field 
Project Manager only upon receipt of a variance from the responsible F;EMp CRU, Division or D e m e n t  
PSP author originally requesting the field work 

Direction to relocate a drilling site shall be in the form of a Variance Request and shall be considered a 
PSP amendment. A Variance Request can be obtained from the Quality Assurance department. The 
Variance Request initiated by the responsible FEW CRU, Division or Department PSP author, shall be 
signed by that responsible person and the designated representalive of FERMCO Quality Assurance. 

In lieu of receipt of an approved Variance Request, the FEMP Field Roject Manager may expedm, 
through verbal authorization, drilling site relocation in order to efficiently utilize project resources. 
W r i . ~  approval must be obtained within five working days of receipt of verbal approval. 

Required Equipment 

All equipment and materials used in the installation of auger drilled borings shall be decontaminated in 
accordance with the PSP and inspected by the FEMP field Project Manager prior to utilization. 

Drilling Equipment 

'Ihe following drilling equipment may be required to conduct auger drilled boring field activities: 

0 Truck, platform, or uailer mounted mechanical or hydraulic drill rig 

a Hollow Stem auger sections 
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0 

0 

0 

a 

0 

0 

0 

0 

a 

a 

0 

- 

Pilot bit 

Auger teeth 

Auger connector 

center plug 

Centerrod 

Drive cap 

Rodtocapadapter 

Split-banel sampler (type and size specified in the PSP) 

?hin-WalIed tube Sampler (type and size specified in the PSP) 

Weighted hammer 

Drive weight assembly 

Anvil.' 

. 

NOTE NEPA requimnents specify that driiting equipment and associated vehickdequipment be 
no greater rhmr 10 tons in weighr. 

Except under emergency conditions, ground distwbing activities shall take place only in 
dry weather.. 

NOTE 

4.6.2 Sampling Equipment 

[I] Soil, waste or geologic material encountered within the glacial overburden. during auger drilled 
boring, shall be continuously sampled and field screened. 

121 Instrumentation used for field ~ n i n g  for radiological activity and the presence of volatile 
organic constituents shall include: 

0 Photoionization detector @ID) - exact model and screening methodology to be described 
in the PSP. 
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e Radiation meter - exact model and screening methodology to be desaibed in the PSP. 

Page21 of53 

[ 31 For soiVwaste material sampling, a split-barrel sampler or thin-waned tube sampler shall be used. 
Ibe PSP shall identify the type of sampler to be used. 

4.6.3 Auger Drilled Boring Sample Equipment and Matertal 

The following equipment may be required for auger drilled boring sample collecti04 depending upon 
project-specific requirements specified in the PSP: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

0 

e 

e 

c:\(Ro=\94-1ca 

Disposable latex gloves 

Hermlite plastic 

Noereactive work surface 

Hammer 

C-Y tape 

Sample containers (size and type per PSP) 

Sample labels 

Synthetic ice and ice chest 

Large and small plastic bags 

Lint-& wipes 

Large stainless steel spoon, knife, trowel, and scoop 

Large stainless steel bowl 

Metric scale 

Indelible ink pen 

Geologic characterization tools (Munsell cfian, penetrometer, ex.) 

Plastic glove bag with High Efiiciency Particulate Air (HEPA) vastum. 

00 c ;: x 4 
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4.0 PREREQUISITE ACTIONS (CON".) 

'Ihe following decontamination materials may be necessary to adequately decontaminate sampling 
equipment 

0 Tubs made of nonreactive matefial 

0 Cleaning brushes of various sizes 

SPY= 

Large and small plastic bags 

e 

0 

0 tape 

0 Decontamination agents (Deionized water, methanol, HCL, etc.). 

4.6.4 . Health And Safety Equipment 

[I] The level of personal protection is dependant on the location where drilling activities are to be 
performed and the nature of the materials that may be encountered in the activity, including solid, 
liquid and vapor components. 

The Rojechask-speufic Health and Safety Plan identifies all health andsafety and industrial 
hygiene equipment required at each boring localion. 

[2] 

[3] Provide, at a minimum, the following health and safety equipment for personnel assigned to the 
drilling rig: 

0 Hard hat 

7 

0 Standard issue work coveralls 

8 steel-toed boots 

0 Safety giasses or goggles 

0 Gloves 

8 Portable eye wash station 

0 Ropes/cor~es/stanchions for delineating exclusion and conrroned access perimeters 
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4.0 PREREQUISITE ACTIONS (CONT.) 

NOTE Additional sqfety equipment may be required depending on the location and 
condition of the drilling site. 

[4] Additional field screening instrumentation, identified in Section 5.4 of this procedure, shall also 
be used to provide real time monitoring for sample field screening, Action Levels for employee 
exposuet radiologica~ and organic vapor parameter health a& safety purposes. . 

[SI Ensure that health and safety Action Levels for radiological and organic vapor parameters shall 
be identified in the TaskRoject-specific Health and Safety plan 

5.0 PROCEDURE 

5.1 Mobilization 

Attachmeat K of this pmaxhue, titled "Auger Boring Project w o n  Flowchart," shows the logical 
and sequential steps necessary prior to the mobilization of personnel, equipment, and materials for auger 
drilled boring. 

WARNING: 

INSPECTION BY FERMCO QUALITY ASSURANCE OF 
THE DRILLING RIG FOR COUNTERFEIT PARTS 
MUST BE PERFORMED PRIOR TO DRILL RIG 
UTILIZATION. I 

DriUing Personnel 

[l] Verify, through the Department Managex, that written Notice-to-Roceed for the auger drilled 
boring field activities has been obtained. 

Confirm, through the Department Manager, that Change Control Board approval of the auger 
drilled boring field activities project baseline and funding has been obtained 

[2] 
I 

[3] Inspect the drilling rig and all associated components for serviceability. 
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5.0 PROCEDURE (CONT.) 

[4] 

[SI 

Inventory all driiling rig components anticipated to be used during the soil boring. 

If the drilling rig is being initially brought onto the FEMP, or is being brought back onto the 
FEMP after removal &om the FEMP, deliver the drilling rig to the FERMCO Fm and Safety staff 
for inspection. 

[q Following inspection, decontaminate the drill rig in accordance with the PSP decontamination 
criteria 

Attachrment L of this procedure, titled "Auger Boring Project performance Flowchart.," shows the logical 
and sequential steps rrecessary during the performauce of auger drilled boring. Specific sections and 
subsections of this procedure provide more detailed information relative to performance. 

5 2  Drill Site Establishment 

Drflling Personnel 

Mobilize the drill rig to the drill site location identified in the PSP. 

Set up the drill rig in accordance with the drill rig manufacauer's or drilling subcontractor's 
specrfications. 

WARNING: 

FAILURE TO FOLLOW THE DRILL RIG 
MANUFACTURER'S OR DRILLING 
SUBCONTRACI'OR'S SPECIFICATIONS WHEN 
SETTING UP THE DRILL RIG COULD RESULT IN THE 
CREATION OF AN UNSAFE OR UNSATISFACTORY 
DRILLING CONDITION. 
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[3] Establish the site access control zones, in accordance with 
Safety Plan and the drill rig manufacturer's or drilling subcomor's specifications. 

RojedX'ask-specific Health and 

* 

WARNING: 

FAILURE TO PROPERLY ESTABLISH SITE ACCESS 
CONTROL ZONES COULD RESULT IN 
UNAUTHORIZED ENTRY INTO THE EXCLUSION 
ZONE INCREASING POTENTIAL FOR PERSONNEL 

I EXPOSURE OR INJURY. 

5 3  Drilling 

DriUing operations shall be conducted so a minimum of contaminants are introduced into the environment 
or spread between target monitoring zones. Sufface casing may be set when a potentially contaminated 
zoae is drilled prior to reaching the target monitoring zone. When driulng through areas where near 
surface contamination is indicated through past use or during screening of samples while drilling, surface 
casings shall be grouted in place and made a part of the permanent installation. In outlying areas not 
suspeaed of being CO- large diameter temporary casings may be advanced as necessary for 
borehole control. 

Drflling Personnel 

[ 11 Assemble the hollow-stem auger column, consisting of: 

e Pilot or cutter bit 

Auger teeth. 

e Auger head 

e Auger comemr 

e Hollow-Stem auger SeRio~ls 

e Center rod 
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5.0 PROCEDURE (COW.) 

0 Auger connector 

e Drive cap 

0 Rodtocapadapter 

e Center plug (not used if sampling). 

[2] Cohnea the assembled auger column to the drill spindle. 

CAUTION 

THE USE OF LUBRICANTS FOR AUGER DRILLING RIG 
MOVING PARTS WHICH WILL BE LOWERED DOWN 
THE BOREHOLE OR USED IN CLOSE PROXIMITY TO 
THE OPEN BOREHOLE IS PROHIBITED. POTABLE 
WATER IS THE ONLY ALLOWABLE LUBRICANT. 

[3] Initiate rotation of the auger column by engaging the drill rig power source to the drill spindle. 

CAUTION: 

F'OR SPLIT-BARREL AND THIN-WALLED TUBE 
SAMPLING, BOTTOM DISCHARGE DRILL BITS SHALL 
NOT BE USED DURING AUGER BORING. 

I -  

[4] Adjust the rate of auger column advancement in accordance with the drill rig manufacturer's or 
subconrractor's specifications. 

[q Remove accupnulated solid material as it is carried to the surface in the vicinity of the auger 
fights. 

0:  \lW¶C\94-168 
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PROCEDURE (CONT.) 

[q maCe accumulated solid material into the approved waste containex designated for that purpose. 

NOTE Sample and screen the solid motcrioI in accordrvrce with PSP requirements d u h g  auger 
drilling. 

NOTE It may be necessary w grvut swJhce casing w avoid cross contmination if required by 
the PSP, or determined by the Geologist-h-Charge. 

[7l Add more auger flights, as the borehole is advancea in accordance with the drill rig 
mamhchuer’s .or drilling subcontractor’s spedficarions. 

[8] Remove, disassemble, and decontaminate the auger column and components following reaching 
total depth of the borehole. / 

Geoiogisbiin-Charge 

[l] Record the lithology, depth. and other pertinent characm ‘stics of che borehole during auger boring 
advancement, 

SampMng, Field Screening 

The PSP determies the firequency and interval of subsurface soiVwaste material field screening and 
sampling.. Unless otherwise specified in the PSP, split-barrel sampling and field screening shall be 
performed continuously through lhe thickness of the glacial overburden. Field screening parameters of 
concern, Action Levels, and types of instrumentation to be used are also contained in the PSP. 

Sampling TechnMan(s) 

[I] Calibrate & instrumen@) in accordance with the applicable FEMP procedure. PSP or the 
insaument manufacturer’s specmcations 

[2] Perform a 5 minute background count and calculate the time required to obtain the desired 
minimum detectable activity. 

131 count the sample for the predetermined count time and record the aet CoUIlts or count fate on the 
appropriate form. 

If required by the PSP, split the sample lengthwise and keen the sample for the presence of 
radiologid activity. 

0 
[41 

O O C : - X O  
0 :  \-\94 - 160 



, -- - - -_- I - 
- * 

7 7 1  
litle: PROCEDURE FOR AUGER DRILLED I PROCEDURE NO: SCDM FO-001 11 

Date: 5 m  Revision No: 0 

BORINGS AND SOLIDS SAMPLING WITH A 
SPLIT-BARREL OR THIN-WALLED TUBE 

I 

C O M P W C E  WKU THtr PROCEDURE IS M A T O R Y  WHPl Page 28 of 53 
MECCITING ACllMTIES WtTHIN ITS SCOPE 

5.0 PROCEDURE (CONT.) 

[5] Select samples for radiological analysis based on results of field screening at frequency specified 
in the PSP. 

[6] Select samples for laboratory analysis that exhibit the highest relative PID readings for a given 
location and horizon, as specified in the PSP. 

5.4.2 Organic Vapor Determination 

Sampling Technician(s) 

[ 1 ] Calibrate the PID in accordance with the! applicable FEIW procedure, PSP or tfie insawnent 
manufacturer's @cations. 

121 Perform a background organic vapor determination, ensuring that no other organic vapor source 
is present to affect the background readings of the PID. 

(31 Recover the split-barrel sampler, open it and screen the sample for the presence of organic vapors, 
in accordance with the PSP requirements. 

141 If required by the PSP, &lit the sample lengthwise and screen the sample for the presence of 
organic vapors. 

[5] Record the organic vapor screening results and the background organic vapor results on the 
appropiiate field fonn. 

Select and sample for laboratory analysis that interval which displays the highest relative readings 
for a given location and horizon, as specified in the PSP. 

[6] 

5 5  Sampling, Split-Barrel 

As specified in the PSP, subsurface soivwaSte material and glacial overburden sampling may be required. 
All split-barrel sampling, and associated equipment and hannring shall be accomplished in accordance with 
ASTM-D-158684, aad PSP requirements. Dimensions of the split-barrel sampler to be used during the 
performance of auger drined boring shan be spedfied in the PSP. 

A split-barrel sampler consists of a tube shaped sampler body, of variable length and diameter, which is 
capable of being split open lengthwise into two separate equal volume components. The top of the split- 
barrel sampler consists of a top assembly, which is threaded, and can be screw-attached to the sampler 
body ad a drive shoe, which is threaded and can be screw-auached to the base or bomm of the sampler 
my. 
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5.0 PROCEDURE (CON”.) 

5.5.1 Split-Barrel Attachment 

DrilIing Personnel 

[ 11 Obtain a clean or decontaminated split-barrel sampler which is’equipped with a threaded coupling 
. tofitastandarddrillrod 

NOTE 

NOTE 

Excessive cuttings must be removed fiom the boreirole prior to split-banel sampling. 

Use a split-band sampler with an interior liner installed prior w sampling, if required 
by the PSP. 

NOTE Ensure, if a liner is use4 that the liner has been pmperiy decontaminated in accordance 
with the decontMlination criteM specijiui in the PSP. 

(21 Anach the split-barrel sampler to the boaom of the drill (sampling) rod string which extends from 
the top of the auger or borehole to the bottom of the borehole. 

[3] Atrach’the weighted hammer to the top of the drill rod string. 

5.53 Sample Collection 

Drilling Personnel 

[l] . Slowly lower the attached split-barrel sampler to the boaom of the boring, ensuring that the base 
of h e  split-barrel sampler does not drop onto the soiI/waste material to be sampled. 

[2] Position the hammer above and attach the anvil tothe top of the sampling rods. 'Ibis may be 
do= before the sampling rods and sampler are lowered into the borehole. 

131 Rest the dead weight of the sampler, rods, anvil, and drive weight on the bottom of the boring and 
apply a seating blow. 

NOTE Ifexcessive cuttings are encountered rat thr bottom of the boring, remuve the sampler and 
sampling rodsfrom the boring and remaye the cuttings. 

[4] Mark the drill rods in 3 successive 6 inch increments so that the advance of the sampler under the. 
impaa of the hammer can be easily observed for each 6 inch increment 

0: \ p o C \ 9 4 - 1 6 ~  
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5.0 PROCEDURE (CONT.) 

[a Push or drive the sampler into tbe undisturbed subsurface soil material at the bottom of the boring, 
by alternately raising and lowering the hammer OD ~II attached rope, which passes around a 
rotating cathead, and allow the hammer to free-fall 30 inches, t 1 inch, by suddenly releasing the 
tension of the rope. 

NOTE Thc cathead shall be esemMyfree of nu& oil or.gmase and have a diameter in the 
range of6 to 10 inches. 

NOTE The cathead s b d d  be operated at a minimwn speed of rotation of 100 revolutions p e r  
minute, or ahc approximate speed qfmtation shall be reported on the boring log. 

NOTE No more than 2% tope iwns OR the cathead may be used during the performance of the 
penetration test. 

NOTE For a hammer blow, a 30 trch lifr and drop shall be employed by dding personnel. h e  
opetarion of pulling and throwing the rope sholl be performed rhythmically without 
holding the rope at the top of the sm&. 

NOTE If the auger drill rig is not equipped with a cathead lifr assembly, a trip, automatic or 
semi-automatic hammer drop system which li@ the hammer and allows it to drop 30 
inches,~linchmaybeuseti 

[q Count the number of blows applied in each 6 inch increment until one of tfie following occurs: 

.[a] A total of 50 blows have been applied during any one of the 3 to 6 inch increments 
described in Step 4 of this Subsection. 

b] A total of 100 blows have been appved. 

[c] l k e  is no observed advance of the sampler during the application of 10 successive 
blows of the hammer. 

[d] The sampler is advanced the complete 18. inches without the limiting blow counts 
occurring as described in the previous three bullets of this subsection 

NOTE If the material w be sampled contains significant mwts of liquid the split- 
barrel sampler may not be able to recover a complete sample. 
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5.0 PROCEDURE (CONT.) 

NOTE &the material to be sampled contabas signijkant anwmt~ of detrincs, boulders, 
cobbles or slabs o f  cmotidated rock, the split-barrel sqpler  may not be able 
to recover a complete sample. 

CAUTION 

PERIODICALLY THE ATTACHED ROPE SHALL BE 
. 

. .CONDITION. 
INSPECTED TO ENSURE THAT IT IS IN SERVICEABLE 

While driving the sampler, the Geologist-in-charge shall record the rmmber of blows required to 
advance the sampler the distauce of each 6 inch inaement 

NOTE 

NOTE 

NOTE 

The first 6 inch increment is considered to be a seating drive. The sum of the 
number of blows required for the second and third 6 inches of penetration is 
tenned the "swrdord penetration resistance" or the "N-valrce. " 

' 

If the split-banel sampler is driven less that I8 inches, the number of blows per 
each complete 6 inch increment and per each partial increment shall be recorded 
on the boring log. For pariial increments,. the depth of penetration shall be 
reported w the nearest I inch, in addition w the nurnber of blows. 

rfthe sampler advances below the botwm.of the boting under the static weight 
of the drill rods or the weight of the drill tods plur the static weight of the 
hcuMIct, rhis h f O l V l i Z h  Shot& be noted the b O h g  bg. 
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5.0 

553 

5.6 

PROCEDURE (CONT.) 

Sample Recovery 

Drilling Personnel 

[ 1 ] Raise! the sampler out of the boring by reversing direction of the rope on'the cathead and alternate 
applying and releasing pressure. 

Remove the sampler from the bottom of the drill rod string. 

Detach the top assembly and drive shoe from the split-banel sampler. 

[Z] 

[3] 

Sampling Technician(s) 

[l] Open the sampling body by removing one half of the split-barrel. 

[Z] Perfom radiological and organic vapor screening in accordance with the PSP and Subsections 
5.4.1 and 5.4.2 of this procedure. 

[3) Remove and containerize the interval of sampled subsurface soillwaste material, in accofdance 
yith the PSP requirements for sampling. 

NOTE If the sampling tesults in a portiol recovery, the depth of sample collection will be the 
upper portion of the interval through which the sampling device was driven 

sampling, Thin-Walled Tube 

As specified in the PSP, subsurface SoiYwaste material and glacial overburden sampling using a thin- 
walled tube may be required particularly when geotechnical laboratory analysis is required All thin- 
walled tube Sampling. aad associated equipment aad handling shall be accomplished in accordance with 
ASTM-D-1587-83, and PSP requirements. 

A thin-walled tube is a one piece hollow tube of variable diameter and length. 'Ihin-walled tube sampling 
iStyplcanyperformedifitis~~ssarytoobtainanundisturbed representative sample of the soil material 
or undisturbed strata, prior to auger drilling being performed through the sampling interval. 

5.6.1 Thin-Walled Tube Attachment 

For thin-walled tube sampling, the drilled open borehole diameter and the inside diameter of driven casing 
or hoIlow stem auger shall not exceed 3 8  times the outside diameter of the thin-walled tube. 
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5.0 PROCEDURE (CONT.) 

Drilling Personnel 

111 Obtain a clean or decontaminated tube sampler, and couple the tube to the drill rod with a sampler 
bead. 

IT IS RECOMMENDED THAT TUBES HAVE A 
PROTECTIVE COATING, OR THE TUBES BE 
COMPOSED OF AN ALLOY WHICH WILL PROTECT 
THE TUBE WALL FROM THE EF'FECTS OF 
CORROSION. PROTECTIVE COATING OR ALLOY 
TYPE IS DEPENDANT ON THE NATURE OF THE 
MATERIAL TO BE SAMPLED. PROTECTWE COATING 
OR ALLOY TYPE SHALL BE SPECIFIED IN THE PSP. 

CAUTION: 

IF THIN-WALLED TUBE COATING IS USED, CARE 
SHOULD BE TAKEN TO AVOID THE POSSIBILITY OF 
CROSS CONTAMINATION OF SOLID MATERIALS 
LABORATORY ANALYSIS. 
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5.6.2 

PROCEDURE (CONT.) 

CAUTION: 

THE SAMPLER HEAD SHALL CONTAIN A SUITABLE 
CHECK VALYE AND A VENTING AREA TO THE 
OUTSIDE EQUAL TO OR GREATER "€IAN THE AREA 
THROUGH THE CHECK VALVE. ATTACHMENT OF 
THE SAMPLER HEAD TO THE TUBE SHALL BE 
CONCENTRIC AND COAXIAL TO ASSURE UNIFORM 
APPLICATION OF FORCE TO THE TUBE BY THE 
SAMPLER INSERTION EQUIPMENT. 

' 

~ ~ ~~~ 

Ensure proper attachment of the tube and sampler head to the drill rod PI 
Sample Collection 

Drilling Personnel 

[ 11 Lower the attached tube sampler to the boaom of the boring so that the tube base rests on the 
bottom of the borehole. 

[Z] Push or press the tube sampler, without impact or rotation, into the undisturbed soillwaste 
material, or unconsolidated strata, at the boaom of the boring by applying a continuous and rapid 
motion (usually accomplished by the application of hydraulic pressure) to a depth which is 
specified in either the PSP or by the Geologist-in-Charge. 

NOTE If the material to be sampled contains signifcant amounts of liquid the tube sampler may 
not be able to recover a complete sample. 

NOTE If the material w be sampled contains signiRant amounts of dem*tw, boulders, cobbles 
or slabs of consolidated rock the thin-walled tube sampler may not be able to recover 
a complete sample. 

NOTE Care should be t&n w ensure that no void spaces exist within the tube afrer the sample 
has been collected 

[3] Determine the length of advance by the resistance and condition of the formation. 

NOTE Length of advance shall never exceed 5 to 10 diameters of the tube in san& and 10 w 
I5 diameters of the tube in clays. 

0 0 0 :-: 2 7 
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5.0 PROCEDURE (CONT.) 

NOTE If the formotion is too hard for push type insertion, the tuber may be driven. or As7u D 
3550 may be used Other methods, as directed by the Geologist-in-Charge, or FEUP 
Field Pmject Manager may be used 

NOTE If driving mtthodr are use4 the data regarding weight and fall of the hammer and 
penetration achieved must be docwrented Driven tuks shaU be prominently labeled 
"Driven Smple." 

5.63 Sample Recovery 

Sampling Technlcian(s) 

[I] Raise the tube sampler out of the boring. 

NOTE a Thc tube muy be mated to shear the b e  of the sample ajkt pressing is complete. 

THE TUBE SHALL BE REMOVED AS CAREFULLY AS 
POSSIBLE FROM THE BOREHOLE IN ORDER TO 
MINIMIZE DISTURBANCE OF THE SAMPLE. 

'. 

1 1 

[2] Remove the tube sampler and sampler head b m t h e  drill rod 

[3] Measure a& record the length of tbe sample in the tube. 

[4] Remove tbe ciismbd S0Wwaste material or undisturbed strata, which may have accumulated in 
the top of tbe tube sampler. 

[g Measure and record the length of the sample in the tube. . 

[q Seal tfie top of the tube, as specified in the PSP, or by foIlowing Steps 10 and 11 of this 
Subsection 

Remove at least 1 inch of SoivWaSte material, or uacomlidated s~ata ,  from the base of the tube [A 
sampler. 
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5.0 PROCEDURE (CONT.) 

NOTE As specijied in the PSP, the sample of soi&aste mated or unconsolidated strata, may 
be used for a soiLbaste description 

As specijied in the PSP, or by the Geologist-in-chotgc, ajier measurement, the tube may 
be sealed without removal of the SoivWasrefrom the ends of the trrbe. 

NOTE 

[SI Measrae and record the length of the sample in the tube. 

[9] Sed the base of the tub ,  as specified in the PSP, or by following Steps 10 and 1 1  of this 
Subsectioa 

[lo] Place an impervious disk into both tbe top and base of the thin-walled.tube sample. 

[ll] capthe tube ends and tape and seal the cap with -. 
[ 121 Containerize the tube sampler for shipment to the analytical laboratory in accordauw with PSP 

requirements. 

NOTE To ensure that thin-walled tube contents remain undisturbed it is important to store and 
transport the device in an upright position (ie., in the same orientation in which it war 
removedfrom the borehole). 

5.7 Total Depth Detennination 

All soivwaste material, or unconsolidated strata, sampling shall cease when the Geologist-in-Charge has 
deterdnined that all applicable PSP data quality objedves at the auger drilled boring location have been 
met. 

CAUTION: 

NO AUGER DRILLED FIELD INSTALLATION SHALL BE 
ADVANCED THROUGH THE GLACIAL OVERBURDEN 
AND INTO THE GREAT MIAMI AQUIFER FAILURE 
TO MAINTAIN AUGER DRILLED BORINGS WITHIN 
THE GLACIAL OVERBURDEN COULD RESULT IN 
CROSS CONTAMINATION FROM GLACIAL 
OVERBURDEN SEDIMENTS, OR WASTE MATERIALS, 
INTO THE UNDERLYING GREAT MIAMI AQUIFER 

C :  \IpOc\94-168 
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5.0 

5 8  

5 9  

5.10 

PROCEDURE (CON".) 

Monitoring Well Installation 

As specified by the PSP or Geologist-in-Charge, an auger drilled boring may be converted into a Type 
1 monitoring well. "his shan be accomplished in accordance with SCDM procedure SCDM FO 002, 
"SOP for Type 1 Monitoring Well Installattons." 

Soil Boring Plugging and Abandonment 

Soil boring plugging and abandonment field activities shall be performed in accordance with SCDM 
ppocedure SCDM FO-006, "SOP for Subsurface Opening Plugging and Abandonment.** 

Dernobilhtion 

Attachment M of this procedure, titled "Auger Boring Rojea Completion Flowcharf" shows the logical 
and sequential steps necessary to the demobilization of personnel, equipment'and materials for auger 
med borings. 

[ 11 Drill rig demobilization at the FEMP -1 be performed under the following circumstaaces: 

e The drill rig is moving to a new auger drilled boring location 

The drill rig is being nioved off-site and will no longer be used at the FEMP. e 

The following demobilization actions will be taken only after the FEMP Field Project Manager and the 
Geologist-in-Chuge have verified that all PSP data quality objectives for the borehole have been 
successfully completed. 

Drilling P e m ~ ~ d  

Break down the drill rig in accotdaDce with the drill rig marmfacturer's or drilling subcontractor's 
SPeaficatiOnS. 

Decontaminate the drill rig in accordance with the PSP decontamination criteria established 

Transport the drill rig to tbe designated location in order for FERMCO Health and Safety staff 
to perform an inspection of the drill rig to ensure that it has been adequately decontaminated. 

Relocate the drill rig to the next auger drilled boring location, or, 

Remove the drill rig from the FEMP if the drill rig will no longer to be used at the FEMP. 
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6.0 RECORDS 

[l] hard copy and electronic disc copy of this procedure transmitted to and maintained by 
Department Procedure Controller. 

7.0 REFERENCES 

7.1 Driven 

0 U.S. Deparrment of Energy WE), DOE Order 5480.19, "Conduct of Operations Requirements 
for DOE Facilities." 

0 FEhW Site procedufe No. 3.4.7, Revision No. 0, "Private Propem Access Permits for 

FEMP Quality Assarance Program Description, RM-0012, Revision 2, April 30,1993. 

Coastnrction and NEPA Compliance Reviews," FERMCO Coustructiou Division, 
* 

0 

0 FEMP Sitewide CERCLA Quality Assmace Project Plan (SCQ (FD-lOOO), Revision 0.1, 
April 1993. 

7.2 References 

0 American Society for Testing and Materials (ASTM) Designation: D 1586-84. "Standard Test 
Method for Penetration Test and Split-Barrel Sampling of Soils," October 1992. 

0 American Society for Testing aud Matexiah (ASTM) Designation: D 1587-83, "Staudard Practice 
for 'Ihin-Walled =be Sampling of Soils," Oaober 1983. 

0 U.S. Department of Energy, DOE Standard DOE-STD-1029-92, "Writer's Guide for Technical 
Procedures," December 1992. 

0 U.S. Environmental Protection Agency, EPA/600/4-89/034, "Handbook of Suggested Practices for 
the Design and Installation of Ground Water Monitoring Wells," February 1990. 
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CONTROL AND UTILIZATION OF CONTMIHATED 
TRASH DUHPSTERS 

1.0 . PURPOSC 

The purpose of t h i s  document i s  t o  provide the procedure for movlng, 
f i l l i n g ,  securing, and hspecting t h e  dumpsters f o r  contamfnrted t r a s h  
containment on the cont ro l led  t ide .  

2.0 ~PPLIEABXLITY 
t h i s  procedure is appl icable  t o  contaminated trash dumpsters a t  the FEMP. 

3.0  RESPO NSIS I LIT1 ES NON-CONTROLLED COPY 
3.1 Supervisors s h a l l  be responsible  for the following: 

3.1.1 €nsuring t h a t  personnel are qual l f ied per t h e  establlthed t r a l n i n g  
requirements i d e n t i f i e d  by the Deprrtment/Section Manager. 

-- 3.1.2 ' Hatntalning t r a i n i n g  records of personnel who are us ing  the dumpsters. 

3.1,3  Providtng t r a i n i n g  records t o  Environmental Waste Management. 

3.1.4 Contactlng Envlronrnental Safety and Health (ESIH) t o  determine t h e  
appropr la te  respiratory protect ion for hand1 ing contaminated trash. 

3.1.5 Providing Contaminated Trash Handlers wi th  the required r e s p i r a t o r y  
pro tec t ion .  

3.1.6 Reviewing appllcable Material  Safety Data Sheets wi th  Contaminated Trash 
Hand1 ers . 

3,2 Contaminated Trash kneratort shall be responsible for ensuring that 
prohibited Items are not  placed tnto t rash receptacles. 

3.3 Dumpster Owners shall be responsible  for the following: 

3.3.1 Ensuring t h a t  det lgnatad contaminated t r a s h  dumpster access doors remain 
locked when not tn use. 

. 3.3 .2  Ensuring t h a t  contamjnated trash does not accumulate around the 
dumpsters unless t h e  dumpster is full. R 

3.3.3 Haintaining ownership (or delegat ing ownershlp) of the key t o  open t h e  
"master' lock on the contaminated t r a s h  dumpster. 



-- - _ _ _  -- -_ 
-\ 1 - SEP-30-94 FRI 13:19 CRU 1 FAX NO. 513738b.d4 P. 02 

Date: 10-18-93 I Rev. No. 1 I Document No. SOP 20-c-604 1 Page 2 of  9 

3.0 RESPONSIBILITIES (cant.) 

R 3.3.4 Notifying Waste Generatlon Control (WGC) when key control has been 
R delegated to someone other than the designated key-holder. 

Not i fyi ng WGC of probl ems rssoci ated with contaminated trash dumpsters. 

Ensuring that unidentified (un-labelled) bags that have been "dropped" 
at the dumpster are marked with a large red 'X" and placed in the 
dumpster for segregatlon and internal inspectton at the contaminated 

3 . 3 . 5  

R 3.3.6 
R 
R 
R trash baler, 

' 

R 3.3.7 
R dumpsters . 
R 3.3.8 
R 
R point o f  generation. 

Arranging for 8 Motor Vehicle Operator (MVO) to empty/transport full 

Coordinating nith Contaminated Trash Handlers to ensure that bags are 
inspected vtsually (externally) and prohibited items are detected at the 

R 3.3.9 

R deposit trash into dumpsters. 

Ensuring that labeled, acceptable contaminated trash is deposlted i n  
.dumpsters or ensurtng that only authortred contmlnated trash handlers - R 

R 3.4 Containlnated Trash Handlets/RVOs shall be responsible for complying nlth  . 
thls SOP. 

3.5 RSO Operatlons and Waste Generation Control (W6C) shall be responsible for 
the followlng: 

3.5.1 

3.5.2 

3.5.3 

3.5.4 

3.5.5 Routinely issuing "employee updates' to inform ersonnel o f  the 

Periodically updating the prohibited items list that is posted on the 
contaminated trash dumpsters. 

Initiating the appropriate act ion to take i f  prohibited items are found, 

Malntaining a list of dumpster owners. 

Retaining duplicate keys to the dumpster locks. 

1 requirements for disposing of contaminated tras R . 
3.5.6 ' Determining placement of contaminated trash dumpsters to better serve 

the s i t e  needs. 

R 3.5.7 

3.6 

Coordinating with Dumpster Owners to ensure that authorized Contaminated - R . Trash Handlers deposit waste material fn dumpsters. 

Quality Control (QC) rhali be responsible for the following: 

3.6.1 

3.6.2 

Performing weekly inspections of the dumpsters. 

Notifying dumpster Owners o f  devlatlons and forwarding copies of DCARs 
to QA h WGC. 



3.0 RESPONSIBIlIfIES (cont .) 

3.7 

3.7.1 

Quality Assurance shall be responsible for the following: 

Evaluating t h e  Contaminated Trash Dumpster per the QC Inspection 
Check1 i s t  form and documentation from the package certifiers (pve-baled 
trash inspection) and ba le r  operators. 

Contacting Oumpster Owners and issuing Devirtlan Reports whenever 
appropri ate ,  

3.7.2 

4.0 OEFINIT IONS 

4.1  

4.2 

4.3 

Contaminated Material - A substance containing rad ioac t ive  cons t i t uen t s  
tha t  are  above the lfmit for unrsrtrictod release (1,000 dpm/cma). 

taminated trash DUmD stert - Gray, secured contrfners for contaminated 
k h  t h a t  are located throughout the controlled area. 

taminated Trash Generator - Any person who works i n ,  or will access, the 
%trol led  area to perform duties, and subsequently be disposing o f  trash. 

- 

4.4  on taminated Trash Handler - Any person (porter, laborer, HAZUAT, chemical 
operator ,  sub-contractor, MVO, or ridlation techniclen) that will collect 
contaminated trash far disposal. 

co ntaminated Trash - Any waste t h a t  is suspected t o  have contaminated 
materia7 ubfch would prevent the disposal at a sani ta ry  landfill.  

4.5 

5.0 BPPl ICAW DOC U l i E N Q  

5.1 Q r i v t r s  

5.1.1 

5.1.2 

5.2 Pefe re- 

None 

PO-0-026, "Site Services Document Program' 

RM-0012, "Quality Assurance Program Descrlption" 

6.0 M U S T  R I A L  HEALTH AND S A M  REOUIR- 

6.1 

6.2 

Safety glasses with side shields shall be worn unless o the r  eye protect ion . 
Is speciffed by ESW or posted signs, 

Resplratory protection issued by the supervisor shall be worn when required 
by ESLH, 

6.3 

6.4 

Leather-palm gloves shall  be worn when hand1 ing rough and/or contaminated 
mattri a1 . 
Contamtnated trash s h a l l ' n o t  be allowed t o  accumulate around the dumpsters, 
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6 . 0  

6.5 

flsDll STRIAL HEALTH AND SAFETY REQUI REHENTS (cont , ) 

Contaminated Trash Handlers/#VOs shall have reviewed and be famil iar with 
HSOSs far hazardous materials/chemlcals that may be used or handled. 

. 

6.6 Any cfrcumstancs which could have resulted in an intake o f  rrdioactive 
materials by inhalation, ingestion, or absorption shalt imnediately be 
reported to a Supervisor. The Supervisor shall immedlately report the 
circumstance o f  posslble radioactive mrtsrfols intake to EShH Radiological 
Control Department for evaluatton. Uhen the suspect isotope is uranlum, 
the involved personnel shall report to the Urine Sampling Statdon at the 
and o f  their s h i f t  t o  complete an Incident Investigation Report (IIR) (Form 
No. FS-F-1458 , and submlt an incident urine sample. The involved 
personnel tha 1 1 also report to thr Urine Sampling Station a t  the start o f  
their next shift to submit I fol1ou up urine sample. When the suspect 
isotope i s  other than uranium, the involved ersonnel shall report to the 

determination o f  actions. Employees are responrlble for complying with 
'additional requirements as specified by the Radiological Control Section. 

Dosimetry Section o f  the Radiological Contro P Department for further 

6 -7 

7 .0  

Any situation which could have resulted in the inhalation, ingestion, or 
absorption. of a hazardous material shall immedlately be reported to a 
Supervisor or to the Assistant Eeaergancy Duty Officer (AEDO), who will 
immediately report the circumstances to Medlcal and Industrlal Hy irne. 
The involved personnel shall be directed by the Supervisor o r  AEO 8 os to 
when and where to report for medical rvaluatlon, completion of an Incfdent 
Investigation Report (IIR) (Form No. FS-F-1458), and submitting bloassay 
samples (e.g. blood, urine). Employees are responsible for complying w i t h  
any additional requirements as specified by ESLH. 

7.1 Warnings, Cautions, and Notes precede the Stem or Step to which they apply. 

8 .0  PROCEOURC 

8.1 Baa InsDection 

CONTAHINATED TRASH HANDLER 

8.1.1- Visually examine the trash for prohibited items or categories of wastr 
(Refer to Table 1) as the clear plastlc bags are filled, 

8.1.1.1. 

8,1.2 

8.1.3 

If inspection of the t r a s h  1s not possible, perform an external visual 
\ inspectlon through the bag. 

Remove prohibited items from the trash. 

Contact the sugervisor and dumpster owner and request disposition 
instructlons. 

8.1.3.1 If the supervisor or dumpster owner are unable to determine disposition 
contact Waste Generatfon Control (Telephone No. 738-8444). 
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Ptping and pieces of wood ovetrwofoet kr length shafi not be p k o d  tn the 

8.0 PROCEDURE_ (con t . ) 

. dumpster. 
* 

8.1.4 

8.1.5 

OIspose of  prohfbited items in approved manner (Refer to fable 1) as 
instructed by the supervisor or Waste Generation Control. 

Ensure the building, office area, or project from which the trash 
originated is clearly marked on the accumulation bags with a permanent 
marker or paint pen. 

8.2 flllina Contaminatpd frash D u m a s f .  er 

CONTANSMATED TRASH HANDLER 

Dispose of small or loase items as follows: 8.2.1 - 
8.2.1.1 Inspect small/loose materlal for prohibfted Items (Refer to fab le  1). 

0.2.1.2 

8,'2.1.3 

8.2.1.4 

8.2.1.5 Using tape, secure the bag. 

Set prohfbited items, I f  any, aside for disposal. 

Place the trash in a clear plastjc bag. 

Gather o r  twist the open end o f  the bag untll the opening is closrd. 

8.2.1.6 Ensure that the building, office area, er project from which the trash 
orfginrted i s  clearly marked on the accumulatlon bags with a permanent 
marker or paint pen. 

Contact the  supervisor or U6C (738-8444) and request Instructions for 
proh jbl ted items t h a t  were removed. 

8.2.1.7 

8.2.2 Contact the Dumpster Owner (l isted on the lnformatlon sheet posted on 
the dumpster) to obtain approval for djsposal and t o  obtaln the lock key 
(See Ffgure 1). 

8.2.3 Unlock the dumpster. 

. ; .  . , , .  . .  000551 
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e- 8.0 PROCEDURE (cont . ) 
1: Unsecured and/or unldentlfled bags or damaged bags shall not be 

placed In the dumpster. 

NOfE 2: Green-tinted "clean office trash bags' shall not be laced in 
the dumpstett. Clean bags are disposed o f  different ! y than 
contaminated trash. Clean office trash In gteen-tinted bags 

. are accumulated next- to the contaminated trash dumpsters. The 
bags are picked up by transportation twfce per week. 

Place Identified Contaminated trash (excluding Items fn Table 1) I n  the 
dumpster. 

8.2.7 

- 
0.2.0 Lock the dumpster, 

8.2.9 Return the lock key to the Oumpster owner. 

8.2.10 N o t i f y  Dumpster owner when a full dumpster requires emptylng. 

8.3 T r a n s m n a  Contamlnated Trash 0 umos tert 

NOTOR VEHICLE OPERATOR (NVO) 

8.3.1 

8.3.2 

8.3.3 

Transport the contaminated t r a s h  dumpsters aceordlng to the established 
schedule (Refer to Figure 1). 

Pick up prohibited items that have been segregated. 

Transport prohibited items t o  the designated locattons for disposal. 

8.3.4 Contact Dumpster Owner when transport schedule cannot be met. 

. 8.4 Ourno ster Inspect i or\ 

QUALITY CONTROL 

Inspect dumpsters (monthly) and document the inspection. 

Notify the Dumpster Owner and Waste Generation Control of inspectlon 
results . 

8.4.1 

8.4.2 
- 

9.0 MPlI CABLE FORMS 

9.1 NN, "Contaminated Trash Dumpsters' 
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Cenain Butterits I No Lead-Acid (vettide) or Ni-Chd (rechargeable) 
No Prohibited Item Rcriaue 

Less ;tun 2 R. in lenpn. 
Fm from grease oil. miduu. lead-bud pin t  

Unless speciiicJlly restriaed by Work Plan 

Empty Cans I I 
Metal 

Po perkCn rd boo rd 
Personal Protective Equipment I fAnti-CI BOOW G I O V ~ .  Tpek) 

Plastic 1 
Rope. Twine. String I 
Styrofoam. Rubber t 

Wood Less than 2 A. in length 
Free fmm crcosore. residue. 5 t h .  lead-based paint 1 

---- ---- 

zp-30-94 FRI 13:21 2RU 1 
j Issue Oate:  10-18-93 I Rev. No. I 1 - 

TABLE 1 

Any Questions ... Call 
Waste Generation Control - ~ 8 4 4 4  

._ 000553  

. 
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CONTAMINATED TRASH DUHPSTERS 
Figure 1 



PFCORD OF ISSUE/REVISION~ 

DESCRIPTION AMI AUTHQBr TY 

05-24 -88 0 New procedure issued from CIO C88-014 per Request No. 
P88-056, i n i t i a t e d  by J.  E. Harmon. 

12-27-90 1 

01-28-91 2 

Revlsed procedure to fncorporate CIO C90-024 per Request N o .  

Revised t o  incorporate CIO C91-061 per Request No. P92-015. 

P90-255. 

12-08-92 3 Revised t o  incorporate C I O  C92-015 (P92-284) and update t o  
current procedure program requirements, 

Reissued t o  update to current requirements per Re uest No. 
P93-1006, i n i t i a t e d  by C. Gilbert. Also CSO C93- 3 17 
(P93-1007) was incorporated. 

1 0- 1 8- 93 0 

- 
05-04-94 1 Revised t o  incorporate CIOr C93-757 (per Request P94-0248) and 

C94-002 (per Request P94-0249). 
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ASTM METHODS 



FEMP-25-1-WP-002 
APRIL 1995, REV. 0 

ASTM STANDARD 
NUMBER 

D 42263 

D 698-91 

D 854-92 

D 1140-92 

D 1557-91 

ASTM STANDARD TITLE 

Standard Test Method for Particle-Size Analysis of Soils 

Test Method for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12,400 fi-lbf/fT (600 kN-rn/rn3)))' 

Standard Test Method for Specific Gravity of Soils 

Standard Test Method for Amount of Material in Soils Finer Than 
the No. 200 Sieve 

Test Method for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbflft' (2,700 kN-m/m3))' 

D 1586-84 

D 1587-83 

D 1883-92 

D 2166-91 

Standard Method for Penetration Test and Split-Barrel Sampling of I soils 

Standard Practice for Thin-Walled Tube Sampling of Soils 

Standard Test Method for CBR (California Bearing Ratio) of 
Laboratory-Compacted Soils 

Standard Test Method for Unconfined Compressive Strength of 
Cohesive Soil 

D 2487-93 

D 2435-90 
~ ~~ 

Standard Classification of Soils for Engineering Purposes (Unified 
Soil Classification System) 

Standard Test Method for One-Dimensional Consolidation Properties I of Soils 

D 2488-90 Standard Practice for Description and Identitication of Soils (Visual- I Manual Procedure) 

D 3441-86 

D 3740-92 

D 4318-84 

D 4767-88 

D 5299-92 

~ ~~~~~ 

Standard Test Method for Deep, Quasi-Static, Cone and Friction- 
Cone Penetration Tests of Soil 

Standard Practice for Minimum Requirements for Agencies Engaged 
in the Testing and/or Inspection of Soil and Rock as Used in 
Engineering Design and Construction 

Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils 

Standard Test Method for Consolidated-Undrained' Triaxial 
Compression Test on Cohesive Soils 

Standard Guide for Decommissioning of Ground Water Wells, 
Vadose Zone Monitoring Devices, Boreholes, and Other Devices for 
Environmental Activities 

FEWOU IWPIDEEPASTh4.ROIDFSIApril17. 1995 a 1 

0 0 0 5 57 



FEMP-5-1-WP-002 
APRIL 1995, REV. 0 

THE PREVIOUS TABLE LISTS THE AMERICAN SOCIETY FOR TESTING AND MATERIALS 
(ASTM) STANDARDS FOLLOWED DURING THE PERFORMANCE OF THE DEEP FIELD AND 
LABORATORY WORK. THESE STANDARDS HAVE BEEN REFERENCED AS PART OF THIS 
WORK PLAN. 

COPIES OF THE ASTM STANDARDS ARE PROTECTED BY COPYRIGHT STANDARDS AND 
MAY NOT BE REPRODUCED OR COPIED WITHOUT THE WRITTEN CONSENT OF THE 
PUBLISHER. 

AMERICAN SOCIETY FOR TESTING A i m  MATERIALS MUST BE CONTACTED FOR 
AUTHORIZATION TO PHOTOCOPY AND USE THE STANDARDS. PERMISSION MAY BE 
GRANTED BY ASTM THROUGH THE COPYRIGHT CLEARANCE CENTER (CCC) 
TRANSACTIONAL REPORTING SERVICE, TELEPHONE (508)744-3350. 

2 
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EXAMPLE FIELD FORMS 
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SAMPLE NUMBERS 



APPENDIX G 

SAMPLE NUMBERS 
7 1  

NOTE: A block of 300 unique six-digit sample numbers (400510 - 400809) have been 
assigned to this project. Due to the nature of the sampling, the sample numbers will 
not be assigned to each sampling interval. The field Geologist will determine if a 
sample is to be tested for tests listed in Table 3-2, and &ill assign six-digit sample 
numbers as needed. 

Boring #11506 

b 

* At the Lead Geologist’s discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 



APPENDIX G (cont.) 

SAMPLE NUMBERS 

Boring #11507 

Sample Interval (ft.) split-spoon 
sample* 

thin-walled 
tube sample 
to be 
Archived 
for potential 
Undisturbed 
tests 

0.0 - 1.5 X 
1.5 - 4.5 X 
4.5 - 6.0 X 

X 6.0 - 9.0 

9.0 - 10.5 X 
10.5 - 13.5 x 
13.5 - 15.0 X 
15.0 - 18.0 X 
18.0 - 19.5 X 
19.5 - 22.5 X 

X 22.5 - 24.0 

24.0 - 27.0 X 
X 27.0 - 28.5 

28.5 - 30.0 X 

* At the Lead Geologist's discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 



APPENDIX G (cont.) 

SAMPLE NUMBERS 

Boring #11508 

thin-walled tube sample 
Archived for potential 
Undisturbed tests 

7 1  

* At the Lead Geologist’s discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 



APPENDIX G (cont.) 

SAMPLE NUMBERS 

Boring #11509 

Sample Interval (ft.) split-spoon 
sample* 

I 28.5 - 30.0 I X I 

thin-walled 
tube sample 
to be 
Archived for 
potential 
Undisturbed 
tests 

X 

bulk sample 

I I X 5.0 - 10.0 

* At the Lead Geologist’s discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 



b 

Sample Interval (ft.) 

0.0 - 1.5 

1.5 - 3.0 

3.0 - 6.0 
6.0 - 7.5 

7.5 - 10.5 

10.5 - 12.0 

12.0 - 15.0 

15.0 - 16.5 

16.5 - 19.5 

APPENDIX G (cont.) 

SAMPLE NUMBERS 

19.5 - 21.0 

21.0 - 24.0 

I ' 24.0 - 25.5 

25.5 - 28.5 

I 28.5 - 30.0 

Undisturbed tests 

X I 
X I 

X 

X 
X 

X 
X 

X I 
X 

X 

X 

X I 
X 

X 

7 1  

* At the Lead Geologist's discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 



APPENDIX G (cont.) 

SAMPLE NUMBERS 

~ ~~ 

0.0 - 1.5 X 

1.5 - 3.0 X 

3.0 - 6.0 

6.0 - 7.5 X 

Boring #11511 
I I 

7.5 - 10.5 

10.5 - 12.0 X 

12.0 - 15.0 

15.0 - 16.5 X 

16.5 - 19.5 

. 19.5 - 2 1 .O X 

21.0 - 24.0 

24.0 - 25.5 X 

25.5 - 28.5 

28.5 - 30.0 X 

5.0 - 10.0 I 

I 
thin-walled 
sample 
Archived 
for potential 
Undisturbed 
tests 

bulk 
sample 

I I 

L 
X I  

+-- 
X I  

I x  
* At the Lead Geologist’s discretion, samples will be collected and tested for the disturbed 

geotechnical tests listed in Table 3-2. 



Boring #11512 e Sample Interval (ft.) 

0.0 - 1.5 

1.5 - 4.5 

4.5 - 6.0 

* 

~~ 

split-spoon thin-walled tube sample 
sample* Archived for potential 

Undisturbed tests 

X 
X 

X 

APPENDIX G (cont.) 

SAMPLE NUMBERS 

9.0 - 10.5 

10.5 - 13.5 

13.5 - 15.0 

15.0 - 18.0 

. 18.0 - 19.5 

19.5 - 22.5 

22.5 - 24.0 

24.0 - 27.0 

27.0 - 28.5 

28.5 - 30.0 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

6.0 - 9.0 I X 

At the Lead Geologist’s discretion, samples will be collected and tested for the disturbed 
geotechnical tests listed in Table 3-2. 



APPENDIX H 

PROJECT SPECIFIC HEALTH AND SAFETY PLAN 

NOTE: This copy of the Project Specific Health and Safety 
Plan is an uncontrolled document. Verify current 
revision is being used prior to implementation. 
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1 .O INTRODUCTION 

The Operable Unit 1 Dewatering Excavation Evaluation Project (DEEP) Treatability Study Work ' 
Plan has been amended to include the collection of remedial design information related to 
proposed waste processing and handling facilities within Operable Unit 1. These facilities, or 
Modular Process Areas (MPAs), will support the  removal of excavated pit wastes, associated 
wastes processing storage and transportation systems, and other modular facilities ancillary to 
the drying of pit waste. . 

1.2 WORK AREA CHARACTERIZATION 

Work associated with the Modular Process Areas (MPA) will be conducted in the northeastern 
area of Operable Unit 1. Standard Penetration Tests will be conducted in the vicinity of ,  and 
southeast of Waste Pit 6. - 
See Attachment F for map of the work area. 

Characterization data of the work area has been reviewed by CRUI Health and Safety Manager 
and FERMCO Radiological Engineering. 

Based on review of the data, the potential for personnel exposure to volatile organic compounds 
and heavy metals is very low. 

Based on review of the data, U-238 concentrations in surface soil range from 0 to greater than 
100 pCi/g at the surface to 6 inches. U-238 concentrations decrease after 6 inches (Westin 
1 987). 

1.3 WORK DESCRIPTION 

To characterize the nature of the surface and subsurface of MPA sites prior to construction of 
the support facilities' foundations, geotechnical studies of the soil, subsoil, and glacial 
overburden will need to be performed. These studies will determine the physical properties of 
the geologic materials required for wastes processing support facility foundation design 
considerations. 

The geotechnical study will consist of two types: 

A. Standard Penetration Test (SPT) BorinaS 

Standard Penetration Tests (SPT), will be performed using a split spoon sampler, in 
combination with either a Shelby, Piston, or Dennison sampler, as appropriate, to obtain 
undisturbed samples. Boring installation will be performed with an auger drilling rig. 

All seven (7) of the borings will be drilled to a depth of 30 feet. 

REV 1 - October 14, 1994 1 
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2.0 ORGANIZATION STRUCTURE AND KEY PERSONNEL RESPONSIBILITIES 

2.3 CRUl HEALTH AND SAFETY MANAGER 

Jack Craighead is the alternate for Michael Davis for this project. 

3.0 SITE CONTROL 

3.1 WORK AREA REQUIREMENTS 

3.1.2 Exclusion Areas 

No barricade fence will be required for this operation. 

All work associated with the Modular Process Areas Geotechnical Sampling will be conducted in 
a Controlled Area. 

An exclusion zone will be established at all boring locations. The exclusion zone boundary shall 
be at least ten ( I O )  feet from the mast of the drill rig. The zone shall be delineated with yellow 
caution tape. 

Constant coverage by a Radiological Control Technician (RCT) will be provided on this job. If 
conditions warrant (Le., if contamination is unearthed above limits), a Contamination Area will 
be set up in accordance with'site procedures. 0 
4.0 TRAINING 

4.3 VISITORS 

Visitors who need to enter the exclusion zone must have authorization from the CRUl Health 
and Safety Manager or his alternate. 

7.0 HAZARD CONTROL 

7.2 PERSONAL PROTECTIVE EQUlPMENT/RESPIRATORY PROTECTION 

For the Modular Process Areas Geotechnical Sampling, FERMCO issued clothing is required. 
The use of Anti-Cs will be based on sampling conducted by FERMCO Radiological Control. The 
use of respiratory protection is not anticipated to be required. 

REV 1 - October 14, 1994 2 



. . . -. .- 

10.0 CHANGES TO THE PSHSP 

10.1 co NTR'OL OF HEALTH AND SAFETY PLAN 

Radiological Control Technicians, Judy Hitt 

REV 1 - October 14, 1994 3 
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ATTACHMENT A 
PROJECT SPECIFIC HEALTH AND SAFETY REQUIREMENTS 

MATRIX SUMMARY 

- October 14, 1994 4 
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