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FEMP-OU101-6 FINAL 

AUGUST 1994 

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 XII.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 

designhemedial 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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National Pollutant Discharge Elimination System 

Ohio Administrative Code 

Ohio Environmental Protection Agency 

photoionization detector 

personal protective equipment 

project specific plan 

Resource Conservation and Recovery Act 

remedial desigdremedial action 

Remedial Investigation 

Sampling and Analysis Plan 

Site Characterization and Analysis Penetrometer System 

Sitewide CERCLA Quality Assurance Project Plan 

silty sands 

standard penetration test 

Site Standard Operating Procedures 

uranyl ammonium phosphate 

Unified Soil Classification System 

vertical 

~ 'I' 
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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 designhemedial 

action (RD/RA) for Operable Unit 1, the Waste Pits. The FEW 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 Bum Pit, miscellaneous structures/facilities, 

and environmental media within the Operable Unit 1 boundarj. 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. 

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: 
0 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. 
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Data collected from this project will be evaluated for use in developing the RDmA work plan for 

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 exc&ation 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" datawould be expected. 

1.3 DEEP DATA OUALITY OBJECTIVES (DOOs) 

The F E W  Data Quality Objectives @QO) process, as identified by the FEW 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(s) 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: 

Pre-dewatering condition of the waste pits of concern. For DEEP, the waste pits of 
concern include Waste Pits 1, 2, and 3. 

1-2 

000014 



5 9 3 1  
FEMP-OU01-6 FINAL 

AUGUST 1994 

0 
0 
0 
0 
0 

HomogeneitylHeterogeneity 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: 
0 Wet excavations, waste reslurring and pump tests. Qualitative and quantitative observations 

of the behavior of the waste under these conditions will be made. 

0 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 . 
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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: 

0 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 
CostYefficiency 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. 
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Boundaries of dewatering and excavation include safety, stability, heterogeneity of the waste pit contents, 
,&e &zcuct =f w&,ter -&,hi& c&y be reEG./& frcm *.e .&rate pis ic 2 przc~c& cost eff=-;c ay,?d 

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 Develou a Logic that ADDlieS 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 ORA). 

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

0 Geotechnical testing 
0 Wet excavation 
0 Dewatering 

Dry excavation 

1.3.5 Establish Constraints on the Uncertaintv of the Decision 

The following constraints affect the uncertainty of the decision: 

Waste pit heterogeneity 
Waste geotechnical properties 
Efficiency of dewatering 

0 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 

0 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 ODtimize a Design for Obtaining Oualitv Data and Summary 

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 

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 RI 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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Typical water levels range from approximately 3 to 3.5 feet below ground surface. Sieve tests from the 

R ?  shnwpn six sq?!es wit!l fizs 9ercent pasing a #2K! sieve) mging f.;=m ?! tG 92 percez,?: (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 Wpte Pit 1. 

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 graphite/ceramics. 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 

clays, high-plasticity silts, and silty sand (USCS Classifications CL, MH and ML). Four samples were 
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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 confumed 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 grave1,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 
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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 

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

Attachment A - DEEP Health and Safety Plan 

0 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 

0 Attachment G - Operable Unit 1 fence diagram. 
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TABLE 1-1 

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

1. Soil Borings, 
Sampling and 
Geotechnical Testing 
for SFT and CFT 

- ~ ~~ 

2. Wet Excavations 
and Slurry Pumping 

3. Dewatering 

4. Dry Excavation 

DescriDtion/Comments 

0 

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. 

0 

0 

0 
0 
0 

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

Trenches and ramp excavation. 

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 slurry tests, one each in Pit 1, 2, and 3. 

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 largediameter wells. 
Install remaining wells and well points. 

Collect bulk samples from each location. 

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

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.) 

FEwoulwPpEEP.~lf6ssl9lll94- 11:24am 
,: ~ .. 
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TABLE 1-2 
SUMMARY TABLE SHOWING DEWATERING TECHNIQUES ASSESSMENT: PURPOSES, 

INPUTS, AND INTERPRETATIONS 

TECHNIOUE 

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 
yield)? 

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

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

influence. 

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

INPUTS, AN INTERPRFlTATIONS 
(CONTINUED) 

TECHNIQUE 

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. 

1-12 

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. 

0 0 0 02.4 
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TABLE 1-3 
SUMMARY TABLE SHOWING EXCAVATION TECHNIQUEs ASSESSMENT: PURPOSES, 

INPUTS AND INTERPRETATIONS 

TECHNIOUE 

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 
pits? 

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. 

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. 
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TABLE 1-4 
MATERIAL VOLUME CALCULATION RESULTS FOR WASTE PITS 1 ,2  AND 3 

WASTE PIT 1 

Material Thickness(€t) Volume (yd') Volume (m') 

Cover 

Waste 

Low Permeability Material 

0.5 

18 (maximum) 

11 (maximum) 

1,700 

48,500 , 

18,200 

37,083 

Total 29.5 (maximum) 68,400 

WASTE PIT 2 

Material Depth (fi) Volume (yd') Volume (m') 

Cover 1 to 4 4,200 

Waste 15 1 24,200 18,503 

Low Permeability Material 4.5 (approx.) 9,000 

Total 23.5 (maximum) 37,400 

W A S m  PIT 3 

Material Depth (fi) Volume (yd') Volume (m') 

Cover 14 (maximum) 93,700 

Waste . 27 (maximum) 204,100 156,055 

Low Permeability Material 1 (approx.) 9,700 

Total 42 (maximum) 307,500 

SOURCE: Final Remedial Investigation Report for Operable Unit 1, August 1994. 
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yield information on the effectiveness of the dewatering, i.e. through an increase in strength of the 

material and a reduction in moisture content. 

. 2.2.2 Soil Borings Experimental Design and Procedures 

2.2.2.1 Boring Locations and Anticipated 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 FO 001, entitled "Sampling of Solids 

with a Split-Barrel or Thin-Walled Tube." 

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 

final boring for Pits 1 and 3 will be performed. Table 2-1 summarizes boring 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 RIFS 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 1R-foot intervals. 
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2.2.2.2 Boring berations and Sampling 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 +e 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). Following 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. 

Thin-Walled Tube Samples. In addition to the standard split-barrel sampling procedures, relatively 

undisturbed 3-inchdiameter 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 
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information for that part of the project. In total, nine borings will be conducted prior to waste pit 
trenchins or &wz?tp.rLqg np~.t2?tinm. 

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 construction 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 

locations and the approximate depth of waste pit liners have been determined. Table 14 identifies the 

depth to the liner of each waste pit included in the DEEP. 

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 

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 predetermined depth, the geologist 
will select a new boring location at least five feet from any existing boring location, and 
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. 
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If waste pit material densities, obstacles, or hazardous conditions 
samples, split-barrel samples will be collected continuously. 

preclude obtaining piston 

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 Optimize a Design for ObtaininP 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 Borinm Test DescriDtion 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 the 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 

strength 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, 

i.e. 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 
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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 (FEW) Sitewide CERCLA Quality 

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

tests. 

2.1.1 Identify 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 Identify InDuts 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). 

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 
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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 strength through the Standard Penetration Test 

The limitations of the inputs are: 

The acceptability of the data generated 
0 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 installationderived 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 A D D k  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 

provide the required information. In addition, one boring each at or negr 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 
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The CPT advantage is that it is faster and more economical compared to the SPT; however, SPTs will 

2.3.2 Cone Penetrometer Testing Experimental 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. 

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. 1 

2.3.3 Cone Penetrometer TestinP Data Collection. Analvsis. Interpretation. and ReDorting 

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. 

FES/OUlWP/DEEP.CH21GSS/8Bl/W- 1 0 l h  
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Continuous plots of friction ratio and pore pressure ratios versus depth in feet will be generated, Strip 

chart data shall also be provided. Data related to physical probe dimensions used in calculations and any 

filtering or averaging used in the 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 interpreted 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 TestinP EauiDment 

Cone Penetrometer equipment and supplies will be provided by DOE SCAPS Demonstration Project. 

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 perforbed during the DEEP. An estimated 365 feet of borings will 

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

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 moistureproof jars. The 

jars will then be placed in partitioned boxes for off-site shipment, as necessary. 
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against freezing or excessive temperatures. All samples will be collected, handled, and shipped to the 
Y Peotechnicd !ahoratmy in accnrdmce 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 Borings Data Collection. Analvsis. Internretation. and ReDorting 

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. 

Field-generated documentation associated with soil borings will include: 

0 Field activity logs 
Lithologic logs (to include visual classification of materials) 

0 Sample collection logs 
Standard penetration test (SPT) information 

0 Field screening results for radiological and organic constituents 

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

0 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 
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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, material type, and 

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

constituents, and geotechnical laboratory reports. 

2.2.4 Soil Borings Eauipment 

Truck, platform, or trailer mounted mechanical or hydraulic drill rig with hollow stem auger 
capabilities 
Split-barrel sampler 
Thin-walled tube sampler 
Photoionization detector @ID) 
Radiation meter 

2.3 CONE PENETROMETER TESTING 

2.3.1 Cone Penetrometer Test DescriDtion and Obiectives 

Cone penetrometer tests (CFTs) 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 piemcone 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 

dewatering wells. Testing will provide a continuous record of penetration resistance and pore pressure 

versus depth for each testing location. All CPTs will be performed according to ASTM D 3441-86 
procedures and equipment specifications. 

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. 
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After the sample tubes are cut into sections, the ends of each section will be tightly sealed to prevent 
disturhmm and_ rn~imjre Inss. The thin-Wd!ed tube s e c t i ~ ~ s  wi!! then be p&@ upright ir, si;ecid!y 

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. 

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 
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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, 

shear strength tests, and compaction tests. The general purpose and procedure for each type of 

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 undewatered trench excavations. The 

anticipated laboratory tests for the waste pit test dewatering apd 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 Cuttings 

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

excavations. 
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2.5.2, Waste Returned From Analvtical Laboratories 

cnnract waste vi!! be mmzged 2s described ir! %&!?E 2.5.3. wste being reP!rrI& fr=m !2bCr&Gries 

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 will 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 Eauiument (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 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. Grossly contaminated PPE will be placed in a container and stored with the dried 

material awaiting the Waste Pit 6 Drying Study. 
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TABLE 2-2 
SUMMARY OF GEOTECHNICAL LABORATORY TESTING PROCEDURES 

TEST METHODS 

ASTM D 422 

ASTM D 698 

ASTM D 854 

ASTM D 2216 

ASTM D 2487 

ASTM D 2488 

ASTM D 4220 

ASTM D 4318 

ASTM D 4767 

EM-100-2- 1906 
APP.XI 

EM-1 100-1906 
APP. X 

TITLE 

~~ ~~~ 

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 

e FERlOU1WPlDEEP.l2-3lGSSGSS18/31/W- 12:09Pm 
. .  . ,  ',,',,. . * '  

Pumose 

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, i.e. fine verses course 
material will have different well screen sues 
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 

Type of Geotechnical Test 

Shear Strength: 

triaxial shear strength test 
0 unit weight test 

Compaction: 

0 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 
Haturated condition, the effective strength, 
which is the total strength minus the pore water 
pressure, will be used for design purposes. 
The effective shear strength 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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SECTION 3 
WE" 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. Coatings 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). 

3.1.2 Wet Excavation Experimental 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 
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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 

m e r .  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, Le., wet waste, then the excavations will be shallower and less waste will 

be removed. 

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 
0 Amount (depth) of water in the trench 

FERI0u1wPmEEP.3/Gss/8/31/94- 1226pm 3 -2 
000051 



Waste strata (colors, texture, etc.) 
Approximate trench depth, as determined by the boom length 
Wall stability following contact with equipment 
Waste strength 
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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, Le. 

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. 

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 

straw will be dispersed over the seeded areas. Caution must be used in backfilling the trench such that 

rubber-tired equipment does not create any slope failures. 

3.1.2.5 EauiDment 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 
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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. Internretation. and ReDortin9 

3.1.3.1 Wet Excavation Data Collection 

The following data will be collected during the wet excavation: 
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. 

0 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. 

0 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. 

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. 

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. 
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0 

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 wastekap material. 

Ease of Handling Excavated Waste - Anticipated and unanticipated difficulties 'associated 
with mechanical excavation of the waste will be observed and recorded. Some problems 
which are anticipated include the following: 

0 Stickiness 
Viscosity 

0 Debris interaction 
Splashing 

0 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 Intemretation 

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. 

P l a t e k i n g  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 
Latex coatings 

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

the following criteria: 

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 ReDorting 

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 r e p o d  in the wet excavation test report. 

3.1.4 Wet Excavation Residuals Management 

3.1.4.1 Unused Field SamDles 

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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3.1.42 E?r_r.avatinn 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 RIESdesignated 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 EauiDment 

Equipment: 

0 Largebackhoe 
0 Front-end loader or tractor-loader 
0 Mobile lift platform 
0 Generator 
0 Submersible electric sump pump 
0 Lighting 

Electrical cable 
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Video camera 
TV monitor 

Supplies: 

&mil plastic sheeting for liner 
Light-weight plastic (tarp) for covering waste stockpile 
Timber ties and mats 
Orange plastic hazard fencing and fence posts 
Grassseed 
Strawbales 

0 Dust control agents and application equipment 

3.2 WASTE RESLURRY AND PUMPING TEST 
3.2.1 Waste Reslurry and PumDing Test DescriDtion and Obiectives 

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

objectives are: 
0 To evaluate the practicality and cost of excavating the waste by slurry pumping. 

@ 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, Le., to determine the amount of solids that can be 

pumped from the trenches and the thickeners required to separate out solids. This information will be 
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collected by visual observation of the slurryklear 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 ExDerimental 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 

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. 
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The slurry pumping will be monitored and videotaped to record the waste/pump 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 resluny 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. 
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3.2.3.1 Waste Reslurwing and PumDing 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 ReslurryinP and PumDing Test Data Analvsis a d  Internretation 

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

filtration system. 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 

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. 

Waste Reslurrvinrr and PumDing Test Data ReDorting 
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3.2.4 Waste Reslurrving and PumDinP 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 pipehose 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 Reslurrying and PumDinP Test Equipment 

Equipment 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

Agitator slurry pump (50 gpm) Toyo or equivalent, wit. jetting water nozzle assenJy 
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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SECTIBN 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. 

. 

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. 

Figure 4-6 shows the Waste Pit 3 general arrangement for Phase 2. 
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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 
Determine if a driven well point will work in the fine-grained pit wastes 
Determine if there are any installation or development diffkulties 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. 

L 

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 
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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 postdewatered excavations can be performed in the waste pits. 

This phase will collect the following performance data: 
Variations in the volumetric rate of water removal over time 
Changes in shear strength 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. 

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: 

A grid pattern will be established across each Waste Pit. 
0 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 predewatering 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 

not reduce the waste permeability at the borehole face. The driven well point will be installed by 

hammering, pre-augering, or jetting. 
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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 (*Mol). 

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 

Phase2. 

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. +). 

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 
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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. 
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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 stage 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 

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 non-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 
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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); 
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. 

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 (DW3-20 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 
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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. 

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 

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. 

4-7 

000069 



FEMP-OU01-6 FINAL 
AUGUST 1994 

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

and used to function 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. 

Eo 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 
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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 

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). 

FEWOU1WPiD~.CH4lGSl9l1l%- 3:56pm 
, 9.7 - , 

4-9 

000071 



FEMP-OUO1-6 FINAL 
AUGUST 1994 

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 

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 - EO 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 
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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. 

Step 1 - With pumping continuing from Stage 1, operating conditions (pumping rates, drawdown 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 14day 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. 

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 
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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 

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. 
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4.3.1 DewaterinP 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: 

0 Field Activity Logs 
Lithologic Logs 
Sample Collection Logs 

0 Surface/Groundwater Sample Collection Logs 
Well Completion Logs 

0 Monitoring Well Development Form 

For Phases 1 and 2, the data to be collected directly from each well and well point include the following: 
Flow rate (in gpm) from the well and total flow (in gallons) 

0 Well water levels in both pumping wells and wells used for observation 
0 Well or well point discharge line pressure readings will be recorded 
0 Vacuum readings within the well or well point casing will be recorded 

In addition, the following other data should also be collected: 

0 Water level data in designated observation wells 
Vacuum readings within designated observation wells 

Field observations will include: 

0 Optimum well spacing 
0 Type of‘wells that work best 
0 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 
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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. 

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 Analvsis 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: 

T = QW(u)/4as 

Where: T = transmissivity 
Q = pumping rate 
W(u) = well function of u 
s = drawdown 

S = 4Ttu/r2 

Where: S = storage coefficient 
T = transmissivity 
t = time 
r = distance from pumping well to observation well 
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T = K!? 

Where: T = transmissivity 
K = hydraulic conductivity 
b = aquifer thickness 

4.3.3 Dewaterinp Data ReDorting 

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: 

Equipment: 
0 One drilled well and appurtenances set up for a surface well point pump 
0 One driven well point and appurtenances set up for a surface well point pump 
0 Well point pump and collection piping system 
0 One drilled well with submersible pump, discharge line and appurtenances 
0 Alternate Current (A-C) generator power supply system 
0 Discharge water piping system and discharge tank 

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 
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 

Nine dewatering wells and appurtenances 
0 Five combined piezometers 

.., 
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0 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 
Well discharge collection piping system 

0 Vacuum pump and vacuum piping system 
0 Electro-osmosis (E-0) system and power supply 

AC generator power supply system 
0 Discharge water piping system, including a discharge tank 

Instrumentation: 

WastePit 1 

Flow meters (rate and total) for each dewatering well 
0 Vacuum gauge for each dewatering well casing 

Pressure gauge on discharge pipe from each dewatering well 
0 Automatic water level sensor and recorder for each dewatering well 

Vacuum gauge on each combined piezometer 
0 Automatic 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 dewatering well 
Vacuum gauge for each well casing 
Pressure gauge on discharge pipe from each well 
Automatic water level sensor and recorder for each well 
Vacuum gauge on each combined piezometer 
Automatic water level sensor and recorder for each combined piezometer 
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 Pi1 

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 
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d e  whether tc ase sarf~ce-!xs& we!! p i n t  purr?,s or t~ me snhmersih!e pumps for Pit 1 dewaterinyg. 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 
A-C generator power supply system. 
Well discharge water system. 

Waste Pit 3 

0 27 wells (Phase 2 wells plus 11 more) with submersible pumps and appurtenances 
0 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: 

Instrumentation: 

Waste Pit 1 

0 Flow meters (rate and total) for each well 
0 Vacuum gauge for each well casing 
0 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. 

0 Water level sensor and recorder for each combined piezometer. 
0 Energy use meter (kwh) and voltage and current meters for E-0 operation 

Waste Pit 3 

Flow meters (rate and total) for each well 
0 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 
0 Vacuum gauge for each combined piezometer. 
0 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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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 suppl] 

surge capacity for wastewater produced during initial pumping operations. These tanks will also be used tc 

provide storage capacity once the pumping rate stabilizes. 

Figure 4-9 describes the treatment and discharge process that DEEP wastewater will undergo. Wastewater wil 

be pumped from the 20,000-gallon tanks as needed and transferred to the existing Plant 8 treatment system usin1 

a SO00 gallon mobile tank truck. Plant 8 has a treatment capacity of 30,000 gallons per day and utilizes limf 

precipitation, sedimentation, and filtration to remove uranium, heavy metals and fluoride from wastewaters. AI 

Plant 8, the wastewater will be treated to remove uranium and other heavy metals through lime precipitation 

sedimentation, and filtration. The quantity of water that can be pumped in any one day is limited by thf 

combined storage and treatment capacity of 75,000 gallons per day. Treatment will be provided for al 

wastewaters generated by the project. Rather than providing additional storage for the excess water producec 

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. 

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). 
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5.2.1.2 Stockpile 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 &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 

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. 

5-2 
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5.1 DRY EXCAVATION TEST DESCRIPTION AND OBJECTIVES 

Dry (postdewatering) 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: 

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 D? Trench Excavation Experimental 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, 

the pumps with attached wiring, piping, and connections shall be removed and salvaged. Plastic well 

casings will be left in place and demolished as the excavation proceeds. 

FERIOUlWPIDEEP.CHSIGS!ilSt3ll94- 2- 5- 1 
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5.2.1.5 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. 

5.2.2 Waste Pit 1 Drv Trench Eauipment 

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 6-mil plastic sheeting for liner 
0 Lightweight plastic (tarp) for covering waste stockpile 
0 Timber ties and mats 
0 Orange plastic hazard fencing and fence posts 

Grassseed 
Strawbales 

0 Dust control agents and application equipment 

5.3 WASTE PIT 3 RAMP EXCAVATION 

5.3.1 Waste Pit 3  ram^ Excavation ExDerimentd 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. 

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 

5-3 
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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 Stocbile 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. 

5.3.1.3 Excavation 

Capping will be trammed 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 
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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  ram^ Excavation EauiPment 

Equipment: 

0 Tracked loader-excavator 
0 Rubber-tired front-end loader 

Largebackhoe 
0 Generator 

Submersible electric sump pump 
0 Electrical cable 
0 Video camera 

TV monitor 
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Supplies: 
0 
0 

Grassseed 
Strawbales 

0 Dust control agents and application equipment 

Lightweight plastic tarp for covering stockpiles 
Orange plastic hazard fencing and fence posts 

5.4 DRY EXCAVATION DATA COLLECTION. ANALYSIS. INTERPRETATION. AND 

The Field Operations Manager or Lead Geologist will be responsible for analyzing and interpreting dry 

REPORTING 

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: 
Angle of repose of the waste 

0 Amount (depth) of water in the trench 
0 Waste strata description (colors, texture, etc.) 

Approximate trench depth, as determined by the boom length 
Wall stability following contact with equipment 
Wastestrength 

0 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 
HealthandSafety 
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 
Monitoring Well Development Form 
Well Completion Log 
Sample Collection Log 

0 Surface WatedGroundwater Sample Collection Log 
Lithologic Log 

Data generated from cone penetrometer 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) 7384164. 

6-2 
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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. Staff identified in this organization chart are employees of the Fernald Environmental 

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. 

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 8z 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 

radiological control, fire safety, industrial hygiene, and construction safety. Conducts project safety 

meetings. 

FEPJOUlWP/DEEp.~6/Gss18nllw- 3:OSp 6-3 
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meld Operations LeadnRad 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 excavatiodslurry and dewatering field work 

end. The entire project is scheduled for completion one year after start-up. 
/ 
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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: 

0 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 
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4.0 TRAINING 

Training requirements specific to each task to be performed are outlined in the Project Specific Health 
and Safety Requirements Matrix provided as Attachment A to this PSHSP. 

4.1 HAZARD COMMUNICATION 

4.1.1 Material Safetv 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 FERMCO (Industrial Hygiene) for review prior to the product or 

chemical arriving on site. 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 F E W  site materials determined to present a hazard for work covered by this PSHSP are 

included in Attachment D for use by the subcontractor to comply with the Subcontractor’s Written 

Hazard Communication Program. Additional FEMP MSDSs are available through the CRUl Health 

and Safety Manager, as needed. 

I 4.1.2 Job BriefindSafetv Meetings 
All personnel involved in this project shall be given a briefing on the PSHSP prior to receiving 

authorization to begin work. A preworMkickoff safety meeting will be conducted by the CRUl 

Health and Safety Manager with the CRUl Site Supervisor, Construction Contracts Manager, 

Subcontractor Site Supervisor, and Subcontractor Health and Safety Officer; this meeting will satisfy 

the requirements for the PSHSP safety briefing. As a minimum, safety meetings shall be held 

weekly. The safety meetings will be conducted by the Site Supervisor, 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 CRUl Health and Safety 

Manager for review. 

4- 1 
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4.2 RECORDS 
Documentation of training classes, craft/operator certifications, and equipment operator experience 

records from sources other than the FEW shall be submitted to the FERMCO CRUl Health and 

Safety Manager for review and approval. 

4.3 VISITOW 

Anyone accessing the work site with the sole purpose of observation or viewing the activities in 
progress (hands-off inspection) is considered a "visitor." Visitors cannot operate equipment or 
oversee/supervise 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. I 

000111 
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1.0 INTRODUCTION 

This Project Specific Health and Safety Plan (PSHSP) provides the methods for dealing with potential 

hazardous substances and situations associated with the CERCLA/RCRA Unit 1 (CRU1) field 

operations being performed for the Dewatering, Excavation Evaluation Program (DEEP). 

All personnel entering a defined work area will be required to read or receive orientation about this 

PSHSP. In addition, all personnel will receive orientation on the Project Specific Health and Safety 

Requirements Matrix (PSHSRM) (Attachment A). Upon reading, all personnel must sign an 

acknowledgement form (Attachment B) stating they have read, understand, and agree to abide by the 

conditions of this plan. The form will be controlled by the Project Field Manager during the work 

and then forwarded to Document Control as part of the project files. 

1.1 SITE DESCRTPTION AND HISTORY 
Operable Unit 1 consists of Waste Pits 1 through 6, Clearwell, Bum Pit, miscellaneous 

structures/facilities, and environmental media within the Operable Unit 1 boundary. Radioactive 

wastes, consisting of radionuclides generated from uranium ore processing, and various chemicals are 

stored in the Operable Unit 1. Remediation of the Operable Unit 1 Waste Pits will require removal 

of the waste from the waste pits prior to treatment and disposal. Mechanical excavation is the 

proposed method for removing the waste from the waste pits. DEEP was developed to provide the 

necessary information to determine how to optimize and refine plans for mechanical excavation. The 

intent of the DEEP program is to obtain geotechnical information that will be required during the 

remedial design. An alternative method of removing the waste from the waste pits, slurrying, will 

also be tested. 

1.2 WORK AREA CHARACTERIZATION 

A map of the DEEP work area is shown in Attachment C. Waste Pits 1, 2, and 3 were all lined with 

clay removed from the Bum Pit and are contained within berms. 
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1.2.1 WastePit 1 

The majority of materials placed in Waste Pit 1 were dry solids, including general sump sludge, 

depleted slag, trailer cake, depleted residues, graphite/ceramics, thorium waste, and uranyl 

ammonium phosphate (UAP) filtrate. Drums, some containing material, are known to be in the pit. 

1.2.2 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 graphitekeramics. 

1.2.3 Waste Pit 3 

The materials placed in Waste Pit 3 consisted of general sump sludge, raffiate, trailer cake, slag 

leach, water treatment sludge, and thorium wastes. 

1.3 WORK DESCRIPTION 
This PSHSP for the FEMP DEEP activities will be used by FERMCO and any subcontractors 

conducting field activities as described herein. The major tasks to be completed during the 

performance of this project are as follows: 

0 Site Mobilization - This will involve site preparation, moving on the site, and any work 

required to start the project. 

Slug testing - Perform at existing wells in Waste Pits 1, 2, and 3 for a total of 9 

locations. 

0 Soil Borings - 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 split 

barrel sampler. 

Wet Excavations - This involves excavating seven wet trenches and conducting a waste 

reslurrying and pumping test. 
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0 Waste material 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. 

0 Waste reslurrvinp and Dumping test - Consists of lowering a slurry pump into an 
excavation, reslurrying the waste, and pumping it into a holding tank. 

0 Dewatering tests - Dewatering wells will be a conventional well point or a drilled and 

cased well. Two pumping methods will be tested on these wells. 

Dry 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 all 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. Next, the cap material will be placed on the waste and 

compacted. The disturbed areas will be regraded and reseeded. 

EauiDment decontamination - 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; the equipment will then be wrapped in plastic and sent to the FEMP 
decontamination Facility. After the equipment is fully decontaminated, it will be released 

for off-site use. (See Section 8 of this PSHSP.) 
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2.0 ORGANIZATION STRUCTURE AND KEY PERSONNEL RESPONSIBILITIES 

2.1 MANAGER. OCCUPATIONAL SAFETY & HEALTH COMPLIANCE - Daryl Mills. 

Responsible for the oversight of activities in safety and health compliance. Laurie Hagen is the 

alternate for Daryl Mills for this project. 

2.2 MANAGER. OCCUPATIONAL SAFETY & HEALTH TECHNICAL SUPPORT - Laurie 

Hagen. Responsible for CRUl health and safety oversight. Michael Davis is the alternate for Laurie 

Hagen on this project. 

2.3 CRUl HEALTH AND SAFETY MANAGER - Michael S. Davis. Responsible for the overall 

CRUl Health and Safeq Program. Performs inspections to assure compliance with health and safety 

requirements. Laurie Hagen is the alternate for Michael Davis for this project. 

2.4 CRUl PROJECT DIRECTOR - Robert T. Fellman. 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. 

Terry Hagen is the alternate for Robert Fellman for this project. 

2.5 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. 

2.6 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. 
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2.7 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. 

2.8 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 FERMCO Construction Manager prior to the start of work. 

Subcontractor Project Manager 

Subcontractor.Health and Safety Officer 

Subcontractor Site Supervisor In Charge 

A Subcontractor Health and Safety Officer (HSO) shall be named and approved by the CRUl Health 

and Safety Manager (HSM) before the start of the project. This person shall be responsible for 

ensuring 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 CRUl 

HSM. 
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3.0 SITECONTROL 

3.1 WORK AREA REOUIREMENTS 
FERMCO and all subcontractors shall ensure that all personnel entering the work area are in full 

compliance with all the requirements within this PSHSP and all other FEMP Health and Safety 

requirements. During the conduct of activities, various work areas will be established as follows: 

3.1.1 Radiological Areas 

All drilling and excavations will be performed inside a radiologically controlled area. Areas will be 

posted in accordance with contamination conditions as determined by radiological assessment. 

Entrances to and perimeters of radiological areas will be defined by yellow magenta rope or, where 

practical, by physical structures such as fences or buildings. 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: 

Controlled Areas - A controlled area is any area, room, or enclosure to which a is controlled to 

protect individuals from exposure to radiation or radioactive materials, or where radioactive materials 

may be present. Surface contamination radiation, and airborne contaminants are less than applicable 

limits for further posting. 

Soil Contamination Area - Soil Contamination Areas are areas where soils have been exposed to 

radioactive contamination. 

Radioactive Material Area - A Radioactive Material Area is an area where radioactive material is 

used, handled, or stored. 

Contamination Area - A Contamination Area is an area where removed radiological contamination is 

greater than DOE surface contamination guideline the isotope of concern. 

Entry into the controlled areas will require the following: 

0 The wearing of dosimeters 

0 Radiation safety training 
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Limitations on entry for personnel with open wounds or recent medical tests using 
radionuclides. 

Radiological area postings 

Protective clothing 

Limitations on smoking, drinking, and eatingkhewing 

Contamination control 

Monitoring requirements upon exiting from the controlled area and radiological areas. 
A Radiation Work Permit with the specifications of this Plan will be required for work in the 
controlled areas of the DEEP project. 

3.1.2 Exclusion Areas 

A barricade fence (snow type) will be established around each DEEP work area. The Radiological 

Controls Dept. will establish controls consisting of step-off pads in those areas posted for radiological 

reasons (e.g., at the controlled area exit points). This contamination reduction zone will be used for 

monitoring at the step-off pad and for removal of disposable personal protective equipment (PPE). 
Exclusion zones shall be designated by the use of yellow caution tape. The area shall have a sign 

posted to specify the hazard(s) in the exclusion zone. When an exclusion zone contains radiological 

contamination, the zone will be controlled as a radiological "controlled" area. 
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5.0 MEDICAL MONlTOING AND SURVEILLANCE 

5.1 REOUIREMENTS 
All personnel will be required to participate in the FEW medical monitoring program. If 

examinations are to be conducted by medical personnel other than FEMP personnel, the subcontractor 

must receive prior authorization relative to protocols and a list of providers from FEMP Medical 

Services. 

Medical Monitoring requirements specific to each task to be performed are included in Attachment A. 

5.1.1 Bioassav Reuuirements 

Personnel who must enter a Contamination Area for work are required to participate in the FERMCO , 

bioassay program. Each individual will be required to leave urine samples at the beginning of the 

project. Each individual will also be required to leave a prejob (baseline) fecal sample. 

The urine sampling frequency is based on the potential for internal exposure to Class W soluble 

uranium. 

The baseline fecal sampling requirement is a one-time sample collection, based on the potential for 

internal exposure to thorium-containing compounds. 

The following outlines the bioassay requirements for this project action. 

Baseline urine samples will be required for all subcontractors and other support personnel 
who are not active participants in the FERMCO bioassay program. 

Baseline fecal sampling is required for all project personnel who must access the posted 
ContaminatiodAirbornne Radioactivity Area. 

0 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. 
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0 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 FERMCO Medical Section and/or Radiological Control personnel. 

0 All participants will submit a final "completion of campaign" urine sample after the project is 
finished. 

0 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 confinned 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 will maintain a copy of all medical records. 

000122 
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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. 

6.1 RADIOLOGICAL ISSUES 

Radiological analyses of the Wastes Pits indicate that the following radioisotopes are of primary 

concern: 

Uranium and its daughters 

Thorium 230 (limiting isotope) 

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 and have an 

OSHA TWA limit of 0.2 mg/cu.Meter. 

Thorium is also a radioactive material which was deposited in the Waste Pits as mixed oxide (cold) 

raffiates. 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). 
, 

6.2 INDUSTRIAL HYGIENE ISSUES 
6.2.1 Chemical Hazards 

Chemical analyses of the contents of Waste Pits 1, 2, and 3 indicate that the following are the 

primary Chemical Hazard concerns. 
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Arsenic. Inor& 

Arsenic is a shell gray metal in its pure form. Arsenic 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 effects are rare and chiefly inflammation. Chronic inhalation 

effects may include perforation of the nasal septum, weight loss, nausea, diarrhea, hair loss, skin 

discoloratiodlesions, and loss of sensation from peripheral nerves. 

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. 

Bervllium 

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. 

- 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. 

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. 
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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. 

OrEaniC Vmon 
Low levels of a variety of organic compounds were identified during soil sampling activities. 

Identified compounds include: chlorinated solvents, polynuclear aromatics, aromatics, ethers, ester 

and alcohols. 

6.2.2 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 and must wear clothing 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 FERMCO Medical Services for observation. 

6.2.3 TemDerature Extremes 

6.2.3.1 Heat Stress 

Precautions must be taken in hot weather to avoid heat stress, particularly when heat stress can occur 

even when not wearing PPE. When the temperature reaches 80°F or above, the Industrial Hygiene 

Department will determine the actual level of stress being created and the time duration allowed for 

wearing protective equipment in order for FERMCO and subcontractors’ employees to continue 

working at the job site. 
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6.2.3.2 Cold Stress 

When the wind chill index falls below 0°F in the job site area, the CRUl Health and Safety Manager 

will provide information to the people working outdoors concerning cold stress injuries such as 
frostbite, shivering, and lethargy (indicating deep body cooling). The Industrial Hygiene Department 

will determine the actual level of stress being created and the time duration allowed for wearing 

protective equipment in order for FERMCO and subcontractors’ employees to continue working at the 

job site. 

6.3 SAFETYISSUES 

Safety is a top priority at the FEW; accordingly, all employees are advised of their rights and 

responsibilities under the U.S. Department of Energy (DOE) Order 5483.1A and the Occupational 

Safety and Health Act. These rights and responsibilities are included as Attachment E to the PSHSP. 

6.3.1 Physical Hazards 

6.3.1.1 Noise 

Personnel performing activities in areas where noise levels could exceed 85 dba will be required to 

utilize adequate hearing protection. 

6.3.1.2 Liftin5 

All personnel should know their lifting limits, the proper way(s) to lift, and 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 EauiDment beration safety 

The use of heavy equipment, such as the drilling rig, backhoe, front end loader, and other similar 
equipment present a possible sinking hazard due to the high potential for soft, spongy sub-surface 

conditions. A preplacement inspection shall be performed prior to movement. Personnel will be 

instructed to avoid travel over any softlspongy areas. Vehicles will be watched closely during moves, 

and if any excessive sinking of tires into the pit surface is noted, operators will be instructed to back 
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off and reevaluate the situation. It may be necessary to use a material such as "Unimat," timbers, or 

other similar material to spread the load evenly over the surface. 

The number of personnel in the area around operating heavy equipment shall be minimized at all 

times. All mobile equipment shall be supplied with an electronic back-up alarm. All operators will 

be qualified to operate their machines. 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 Drillinp and Boring merations 

All drilling equipment shall be inspected by the FERMCO Safety and Fire Technicians prior to being 

allowed on site. Damaged, defective, or out of compliance equipment must be repaired or replaced. 

No 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 drill 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. Drillers are the only people allowed within 

four feet of a rotating auger. All Radiological and/or Industrial Hygiene monitoring shall be 

performed at this distance or when the auger is stopped. A minimum of five f& 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. 

Work/casual observers will not be,allowed to be 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 work/casual observer be allowed to enter a trench or excavation. 
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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. 

Ground fault circuit interrupters (GFCIs) are required on all 120V, 15 and 20 Amp services. The 

GFCI shall be placed at the source of the electrical power to protect both the cord and the equipment 

connected. 

All temporary wiriig 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. All cords shall 

be protected from damage by vehicles and equipment. 

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 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. Because 

of the possibility of personnel being exposed to splash/slurried hazardous materials, there shall be 
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made available an adequate emergency eyewash station will be maintained in a sanitary condition near 

the work area. 

6.3.1.8 Fire Protection 

Because of the extreme heterogeneity of the Waste Pits, there is a potential for fire andlor chemical 

reactions resulting from the penetration of the pit contents, including steel drums of waste material. 

To protect against fires and chemical reactions, the drill holes and excavations will be monitored by 

FERMCO for flammable vapors and explosive atmospheres. All work will stop if detected. 

Flammable or combustible liquids with a flash point of 140 degrees 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 lids. All safety cans shall be properly marked with the name of the contents 

and the hazards of the material. 
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7.0 HAZARDCONTROL 

7.1 ADMINISTRATNE/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: 
Containment of radiologically contaminated equipment 

0 Control of trench exposures by use of manlift and distance limitations. 
0 Control of environmental insults by the use of wetting agents, tarps, drainage control and area 

monitoring. 

Administrative controls used to address potential hazards include this PSHSP, all FERMCO 

requirements, and work plans dictating operational procedures. 

7.2 PERSONAL PROTECTIVE EOUIPMENT/RESPIRATORY PROTECTION 

The level of personal protective equipment (PPE) and respiratory protection to be worn by field 

personnel involved with task activities is defined on an activity basis in Attachment A. The majority 

of task will require full radiological dressout and full face positive air purifying respirators (PAPR) 

with combination HEPA and organic vapor cartridges. Exposure to wet materials will require the 

addition of Saranex outer coverings. 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 site. 

In addition, respiratory protection may be upgraded or downgraded as deemed appropriate by the 

CRUl Health and Safety Manager or designee within the constraints of this PSHSP. With the written 

approval of the CRUl Heath and Safety Manager, substitution of some PPE items may be 

appropriate. Approved written revisions will be made in the PSHSP and Project Specific Health and 

Safety Requirements Matrix. 
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8.0 DECONTAMINATION 

Area decontamination of chemical and radioactive materials should be done with a combination of 

scraping to remove the gross contamination, 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 FEMP 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 PERSONAL 

Personal contamination on the skin, or on the inner personal company-issued clothing, shall require 

that the full-time Radiological Control Technician follow appropriate FEMP requirements for 
personnel decontamination, event notification and reporting of radiological control occurrences. 

Contaminated personnel are to initiate a bioassay analysis for assessing potential internal radiation 

dose from possible inhalation, ingestion, or absorption of radioactive materials. 

Upon leaving the work area, workers will be instructed by the Radiological Control Technicians 

(RCTs) and/or Industrial Hygiene technicians on how to frisk, in which containers to place 

disposable and launderable PPE, and what to do if personal radioactive contamination is detected. 

Personnel and Environmental Monitoring for airborne Contamination is outlined in Attachment F. 

8.2 EOUIF'MENT 

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." 
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9.0 EMERGENCY/CONTINGENCY PLANS 

9.1 REPORTING 

9.1.1 Site Notification Procedures 

All emergencies shall be reported to the FERMCO "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- 7388511 

Activate a local site fire alarm pull station 

Radio to "Control" 

Any injury, no matter how minor, shall be reported to FEMP Medical Services for evaluation and 

treatment. The injured employee shall be accompanied to Medical by the supervisor in charge or 

designee. The FERMCO CRUl Project Director and the CRUl Health and Safety Manager shall be 

notified as soon 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. 

FER\OUlHSADEEF'.HSP\GSSUA~W31/94- 2 lOpm 9-1 
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9.1.2 Emergencv Numbers 

Ambulance 

Hospital 

Fire 

Security 

Emergency Response 

CRU1 Health & Safety Manager 

Industrial Hygiene 

Rad Con Technicians 

(off-shift) 

Fire and Safety Inspectors 

Assistant Emergency Duty Officer 

W D O )  

Accountability Center 

Construction Logistics Group 

738-651 1 CONTROL 

738-6511 CONTROL 

738-6511 CONTROL 

738-65 1 1 CONTROL 

738-6511 CONTROL 

7384492 53 8 

738-6207 357 

738425716577 355 

7384889 

738-6235 303 

738-62951643 1 202/CONTROL 

7384202 CONTROL 

738-6489 517/401 
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9.1.3 What to ReDort 

The following are examples of emergencies that would justify calling and reporting an emergency: 

0 Serious Injury 
0 Injury Complicated by Contamination 
0 ChemicalRadiation Release 
0 Chemical Splash (Eye and Skin) 
0 AnyFire 
0 Major Property Damage 
0 Unusual Occurrence(s) 

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, and are to stay on the 

phone line until the dispatcher hangs up. 

The following information must be given to the Communications Center operator: 

0 Name 
0 Badgenumber 
0 Location where emergency has occurred 
0 Nature of the emergency 
0 Unusual conditions (smoke, vapors, odors) 
0 Current status of the emergency 

9.2 EVACUATION ROUTES/ACCOUNTABILlTY 

9.2.1 Rallv 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 G. 

9.2.2 In-Place Accountability 

When in-place accountability is required, an employee shall contact their supervisor and report their 

current position. The supervisor in charge or Subcontractor Health and Safety Officer shall report the 

names of any unaccounted personnel to Construction Management within 10 minutes. 

9-3 000134 
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9.3 EMERGENCY EOUIPMENT 

9.3.1 FEMP site EauiDment 

The FEMP Medical Facility is staffed and equipped to handle most types of medical emergencies that 

would occur during a task. The medical facility is staffed with Emergency Medical Technicians 

(EMTs) and is equipped with an ambulance to transport the injured person to the nearest off-site 

hospital should extended or specialized treatment be necessary. 

The FEMP Medical Facility is located at the east end of the first floor of the ES&H Building 

(Building 53). The location of the FEMP Medical Facility and the most direct path to the facility 

from the work area can be seen in Attachment H. 

9.4 EMERGENCY RESPONSE 

The FEW Emergency Services will handle all on-site emergencies. Any request for emergency help 

should be requested by telephone (738-)6511 or on any F E W  radio frequency by calling 

"CONTROL." 

9.4.1 Medical Emergencies 

The FEMP medical department and emergency site ambulance shall serve as the first-aid person, as 
they can respond within 3-4 minutes to FEMP site emergencies. The subcontractor may also have a 

trained first-aid person at the worksite. 

9.4.2 Fire Emergencies 

Due to the extreme heterogeneity of the Waste Pits, it is possible that an adverse chemical reaction 

could occur (i.e., fumes, smoke, fire, etc.). In this instance, the operator shall, if practical and 

without personal endangerment, immediately backfill sufficient waste or sludge into the trench 

excavation to stop such adverse chemical reaction. If the operator judges that s h e  is in imminent and 

immediate danger from fumes, smoke, or spreading fire, s h e  shall immediately lower the bucket, 

turn off, and vacate the equipment. 

In either case, the operator shall proceed to notify both the subcontractor Health and Safety 

representative, and the FERMCO CRUl Health and Safety Manager. The CRUl Health and Safety 

Manager will contact the Assistant Emergency Duty Officer (AEDO) and Emergency Response Team 



5 9 3 7  
(if necessary). Re-entry requirements will be determined by a joint decision of the CRUl Project 

Director and FERMCO Health and Safety representatives. 

All 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 

approach the fire emergency. 

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 FEMP Emergency Response Team (ERT) will also respond to all on-site fire emergencies. For 

any fire emergency at F E W ,  call (738-)6511. 

9.4.3 ExDlosion Emergency 

When an explosion has occurred the following actions are to be taken: 

0 Activate nearest fire alarm if possible. Note: Notify other employees by alternate method if 

Evacuate building or work area 

0 Proceed to the nearest rally point 

0 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) 

Call for medical assistance if necessary 

Report to supervisor for accountability 

fire alarm is not available 

9.4.4 Chemical Emergencv 

9.4.4.1 SDlashes 

Flush the affected area with clean water for 15 minutes. Report to FERMCO Medical Services. 

9-5 000136 



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 FERMCO Medical Services. 

When contaminated with other materials, contact Industrial Hygiene and remain at the work location 

until a representative of Industrial Hygiene arrives and provides further instructions. 

All instances of personnel chemical contamination shall be reported to Industrial Hygiene, the CRUl 

Health and Safety Manager, Construction Engineer and the AEDO. 

9.4.5 RadioloPical Emergencies 

9.4.5.1 Releases 

The release area shall be evacuated. The supervisor in charge, AEDO, Radiological Control 

Technicians, and CRUl Health and Safety Manager 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 contamination must be reported to Radiological Control, CRUl 

Health and Safety Manager, Construction Engineer and the AEDO. 

9.4.6 Weather Limitations/Adverse Conditions 

Any outside work will be suspended if warnings for high winds, lightning 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 MPH. 

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 FERMCO Medical Services and to the Construction Contract Manager. Should a 

serious accidentlinjury occur, the involved area should not be disturbed until approved by the CRUl 

Health and Safety Manager. 

9-6 



6937  
10.0 CHANGES TO THE 

This Project Specific Health and Safety Plan for CRUl DEEP activities is based on information 

available at the time of preparation. It is important that this document be routinely reassessed by 

supervision, project management and the CRUl Health and Safety Manager. In addition, unexpected 

conditions/events may arise which require reassessment of the health and safety issues. Upgrading or 

downgrading of precautions, personal protective equipment, etc. identified in this plan must be 

approved in writing by the CRUl Health and Safety Manager, or designee. Amendments to this plan 

are not required for such changes in activity; however, formal documentation of the change must be 

made. 

Unplanned operations and/or changes in work scope shall require a review and may require an 

amendment to the Project Specific Health and Safety Plan. All amendments must be approved by the 

CRUl Director, CRUl Health and Safety Manager and the Manager of Occupational Safety and 

Health Compliance. 

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 

CRUl Health and Safety Manager, Michael S. Davis 

DEEP Project Manager, William M. Benson 

Quality Assurance Officer, Marc Q. Harris 

Industrial Hygiene, Dave Jackson 

Industrial Hygiene Technicians, Jack Patrick 

Medical Services, Doran Christensen 

10-1 
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Changes, corrections and/or additions not directed.through ES&H Document Control will not be 

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 CRUl Health and Safety Manager for currency and applicability to job tasks. Required revisions 

(only affected pages) will be submitted to ES&H Document Control for update and distribution. 

000139 
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ATTACHMENT A 

PROJECT SPECIFIC HEALTH AND S A F E T Y  REQUIREMENTS MATRIX 
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ATTACHMENTB . 

ACKNOWLEDGEMENT FORM 
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ATTACHMENT B 
HEALTH AND SAFETY PLAN ACKNOWLELIGEMENT FORM 

5 9 3 1  

I have been informed and understand and will abide by the procedures set forth in the Health and Safety Plan and 
Amendments for the FEMP Dewatering, Excavation, Evaluation Program. 

Printed Name Signature Badge No. Representing Date 

B-1 
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ATI'ACHMENT C 

WORK AREA MAP 
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WORK AREA MAP - 
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NCkTii 

CRU 1 --- 
PIT 1 PIT 3 PIT 4 PIT PIT 6 



ATTACHMENT D 

WORK AREA MATERIAL SAFETY DATA SHEEFS (MSDSs) 
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CI.IEM R EP ORT 
05/23/1986 

PREPARE3 

Q D ,  AVERILL  
.x. .X. .x. 

CHEM NAME 

tJR ANIIJM 

ENTRY I N F Q R M A T I O N  
05/23/1986 

R F V I E W E R  E N T R Y  DATE RF.VISE:D 

3 .  RROWER Q 5 /  1 6 / 1 906 0 21 I. 3 / 1 985 

DOE CHEMICAL HAZARDS EMERGENCY MANAGEMENT SYSTEM 
05/23/1986 

HEALTH AND SAFETY I N F O R M A T I O N  A U T H O R J T Y  

CHEMICAL NAME OR SYNONYM .x. .x. .x. 
E URANIL;?! . .  . ' j  -x. IJRANILIM M E T A L  0 

*' U238 
.X. l J R A N T l l i l  METAL P Y R Q P H O R I C  * 7440-61-1 

5 4bL/ 

.x. .x. .x. 
E URANIL;?! . .  . ' j  -x. IJRANILIM M E T A L  0 

*' U238 
.X. l J R A N T l l i l  METAL P Y R Q P H O R I C  * 7440-61-1 

5 4bL/ 
D O T  

DISPOSAL u 
RECOIJERY FOR RFPROCESSTNG TS THF P R E F F R R F D  METHOD FOR HANBI . . ING WASTF 
lJRANT l lM .  S H I P  T O  LISCENCFD RECOIJERY F A C I L I T Y ,  SCRAP IJRANIUM SHOULD RE 
COVERED WITH OIL, 

D E C O M P O S I T I O N  PRODUCTS 

THERHAL DECOMPOSITIQN - LJRANIUM OXIDES, 
ENVTRONHENTAI.. EFFFCTS 

NO C R I T E R T A  SET % BlJT EPA HAS SIIGGFSTED A P E R M I S S I B I X  CONCENTRATTON 
I N  WATER O F  3 IJG/L BASED ON HEALTH E F F E C T S ,  

EMERGENCY PROCEDIJRFS 

PERSONS N!3T W E A R I N G  PROTWTTIJF EQI ITPMENT AND CI . .OTHING SHnl.11-D BF. 
RESTRTCTED FROM A R E A S  O F  SiPTI-LS I.JNTTL CI..EANI.JP HAS BEEN COHPLETED, 

2 , COL.I_ECT SP I L  I... FID MATFR IAI. .  IN MOST CONVENIENT AND SAFE 
MANbJEP; AND DEPClSIT IN SEA1 .ED C O N T A I N F R S  FOR RF:CI. .At lATTON, I . .TfJ IJTD 
CnNTATNTNG U R A g I I J M  OR XNSOI,IJEI.-E CQMPOUNDS SHDlJLD BE ABSORBED I N  VER- 
M I C U L I T E .  DRY aAND, E A R T H ,  QR A S I M I L A R  M A T E R T A L ,  U R A N I U M  C H I P S  OR 
TIJRNTNGS WHICH AWE SPTLL.ED SHOl.JI-D BE CnViKRED WTTH O T L .  

IF  URANI\. . IM H A T F R T R I - S  A R E  SPILLED I. a ?IF.NT'I.LATE A R E A  O F  SPTl_.l.. , 

F I R S T  AID 
WASH EYFS 1MHFDIATF. I  ... Y WTTH L A R G E  AMOUNTS OF WATER, G E T  MFPICAI.. 
ATTENTTON. CONTACT I..ENSES SHC)I.JLD N O T  S F  WORN WHEN WORKING WTTH T H I S  
CHFHICF I... . SKTEJ EXPOSURE - PROMPTI..Y WASH CnNTAMTNATEP SKIP4 U S I N G  SOAP OR 
M I  I..D DETERGENT GNr) WATER. TF 1 R R T T A T I r ) N  'IS PRESENT A F T F R  WASHTNG. SET 
M E D I C A L  ATTENTION, INHGl..ATTON - TF A P F R F O N  BREATWFS :I:P.l L A R G E  AMOUNTS 
O F  IJRANTI!M MOVE TI-IE EXPOSED PFRSnN TO FRESH A T R  AT ONCE.  IF SREATHING 
HAS STOPPED,  P F R F O R H  ARTXFXCIAI-  R E S P T R A T T O N ,  KFFP THE AFFECTED PERSON 
WARM AND AT R E S T .  GET MFDICAL ATTFNTTQN I M M E D T A T E L Y  SWAI-LOWTNG - GTVE 
T H E  PERSON L A R G E  O I J A N T I T T E S  O F  WATER I M M E D T A T E L Y .  AFiFR THE WATER HAS 
BEEN SWAI..I..OWFP, TRY Tn G E T  THE PFRSON T O  VnMXT RY TOUCHTNI: TI4F RACK O F  
T H E  Ti.iROA'T W I T H  A FINGER. DO N O T  HAKE AN UNC(lNSCIOL!S PFRSON VC)MXT. GET 
MEDICAL ATTENT'lQt? 'IMHEDTATELY, 

FIRE HAZGRD 

U R A N I U M .  IS A DANGFROUF F T R E  H A Z A R D  TN T H F  FORM O F  A Sol TD OR DIJST 

T H E  FCRP OF nl..lST WITH G tlTNTMLIPJ F%PI..OSIVF CONCFNTRATI(lP4 O F  6 0  GRAMS/ 
C1.J.n. EXTTNCI.JTSH WTTH DRY POWDFR,  DRY SAND, OR G R A P H T T E .  DONOT USE 
WHEN F x P r m u  ~n HEAT OF! FI..AMF:. T T  T S  A M ~ D F R A T E  EXPLOSION HAZARD IN 



CARBO?.( D I O X I D E ,  

HEA I.TH HAZARD 5 9 3 7  
HIGHLY TOXIC AND RADXOACTTUF., 
URANIUM AND/OR IT-XNSOL ..\. IEI ... E COMPOUNDS A R E  TOXTC I F  THFY ARE INHAl  .ED 
SWAI-.l.-C)WED. CIR TF IHEY COME I N  CnNTACT IJTTH THE EYES OR SKIN. URANIlJM 

COMPCIl!NDS. 'IT I S  WEAKLY RADIOACTIVE AND IS PRINCIPALLY AND ALPHA 
PARTICLE EH1TF.R. TT  TS NOT A S I G N I F I C A N T  EXTFRNAI ... RADIATION HAZARD, 
I T  POSFS AN INTFRE!AI .- RADIATTON AND CHEMICAL.. HAZARD. EXPOSURE MAY 
CGUSE AN INCREASE T N  CANCER O F  THE LYMPHATIC AND 
BLOOD-FORMING TTSSIJES IN MAN, PROLONGED CONTACT WITH THE SKIN MIGHT 
CAlJSE RADIATXQN DFMAGE TO THE SKIN AND/OR SKIN RASH (DERMATTTIS) ,. 
PROI...QrGED INHALATTON HAS CAUSED DAMAGE TO THE LUNGS OF ANIMALS. 
URANIUM TS HIGHI..Y TOXIC TO THE KIDNEYS AND L. IUER. 

METAL G N D '  ITS msni .. UBI ... E COMPOIJNDS ARE LESS TOXIC THAN THF SOI-IJBI .E 

CilEMTCAL TNCOMPATXBILITIES 

CONTACT WTTH C O 2  5RY CAUSE F I R E ,  
I.JRANIIiM MFTAI.. I S  TNCOMPATXBLE WITH HALOGENS. 1) POWDER TGNITES I N  
FI ... ORINE AT R O n M  TEMPERATURF, I N  CHLORINE AT 150-1811 DEGREES C AND 
CCL4.  !JRANIUK REACTS EXPLOSIVELY WITH N I T R I C  ACID,  AND DINJTROGEN 
TETRAr3XTnE. I J  METAI... GLOWS A N D  PRODUCES HEAT IN AMMONIA, SULFIIR VAPOR: 

IN IODINE V A P O R  DIT 260 IIFGREE c .  M A Y  FXPLQDE OR IGNITE IN ERFS AND 

AND I N  - CONTACT WITH SEI...FNIIIM I . .  

EEDICAL RFCCOMMENDATIONS 

SPECISL A'TTEFJTTON SHnUL.D RE GIVEN TO TI iF B L 0 0 D ,  I-LIEJFS I<?T)NEY? AND 
I...IUFR TN PRFEMPI..OYMENT MFDXCAI, E X A M ,  PERIODIC MEDICA!: EXAM SHOULD 
INCLUDE A CHEST X - R A Y ,  IJRINAI-YSIS COMPLETE BLOOD COIJNT AND CHEMISTRY I 

PHYSTCAL DFSCRTPTION 

A HAR3, SILVERY WHITE RADIOACTIVE METAI ... 

P R OTECT ION MEASIJR ES 

GOOD ENGINEERING CONTROLS SHQlJLD EF: l lSED TO REDUCE 
ENVIRONMENTAL CONCENTRATTONS TO THE PERMISSIBLE 
EXI'OSIJRE L W E I  ... ( P F L ) .  kBOUE THE PEL RESPIRATORY PROTECTION M\.IFT BF 
UORN. AT A CONCENTRATION O F  2 , s  MG/M3 OR I...ESS WEAR FUME 
RESPIRATOR OR HIGH EFFICENCY PARTTCULATF RESPIRATOR APPROVED FOR 
RADXONUCLIDES. A SIJPPCIED-AIR RESPIRATOR: OR A SCBA EMPLOYEES 
f ,HOlll . .n WEAR ?MPFRL'TI)lIS CI ... OTHTNG . GI ... OUE3 , AND f,T\GGI,E:S TT! PREVENT 
SKTN CfINTACT WTTH IIRANTIJM, EATTNC AND SPIOKTNI; SHCSllLD NO? BE PERMITTED 
I N  AREAS WHERF S01 ... I D S  OR L IQIJJDS CONTAXNING IIRANIIJM I)R INS01 .I.IFI..E 
C0MPOI:NDS ARE WANC!. .ED, PROCESSED, OR STORFD. FMPLOYFFS WHO HGNlI1.F. 
URAbJIUM SHOULD W A S i l  THEIR H A N D S  THOROIJGHI ... Y WTTI-I SOAP nR. MJLF 
llETFRCFNT AND WATFR BFFnRE EATING, SMOKTNC; OR I . I S I N G  TOTl..ET F A C I L I T I F S ,  

SAMPLING MFTHODS 

NO STANI)AI?D MEASU4EMENT METHODS FOR IJR ANILIM OW JNSOI ... LIE! .FI CnMPOtJNDS HAVE 
REEN PURL-TSHFD R Y  NIOSH. MAY BE $AMPLED AND I.JSTNG A CELIIJLOSE ESTER 
FILTER AND ANAI-YZF.:D BY ATOMIC GHSORPTXON, , .  

SHIPP TNG 'INFORMATION 

S H I P  AS Il\r?ANIUM HETAL, PYROPHORIC. LABEI. AS RAD?OACTTVF AND FLAMMABLE 
S O L I D .  

STORAGE I? ECOf-!HENDGTTONS 

CHEMICDIL CATEGOR TES 
Q5/23/ '1986 

CATEGC?Y C L A S S  NAME , 
. I  

CLASS CnnF 
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b C: AR C T N 0 GE?4 
'CHEWCAI-  
HAZARD CODE 
HAZARD CODE 
HAZARD CODE 
HEAI..TH HAZARD 
PHYSICAL HAZARD 
PHYSICAI- HAZARD 
TI? ANSP ORTAT TON 

CHEM NAME% I!RANIUM 

ATTR I H U T F  

.X. I G N I T I O N  TE 
% CHEM FORMl.JL 
% MOL WEIGHT 
% PHYSICAL ST 
X- HALF I-. I F E  

I G N T T I n N  TE 
M E L T I N G  P O T  

a x  H n I l - T N G  P O I  
-X. SPECIFIC GR 
% Sr l l . . IJk ILITY 
1(. EXPOSll l iE 1-1 
.X EXPrlSI.JRE 1-1 

.x .x. .x. 
:MP 
.A 

'AT 

:PIP 
NT 
NT 
AU 

M I  
MT. 

'E 

I T Y  

T 
T 

UALUF: 

1 5 O I O O O  

238,030 

HUMAN 
A C T X N I D E  METAL 
R E A C T I V I T Y  
HEAI-TH 

A C T I N I D E  METAL 
REACTIVTTY 
HEA I.. T H  
FIR E 
KIDNEY TOXIN 
PYROPHORIC, 
RADIOACTTVE 
RADIOACTIVE G N n  

S O L I D  

FfRE 
KIDNEY TOXIN 
PYROPHORIC, 
RADIOACTTVE 
RADIOACTIVE G N n  

S O L I D  
F I... A MM ABLE 

CHEMICAL ATTRIBUTES 
Q 5 / 2 3 / 1 9 8 6  

U N I T S  

TO 175C 
[;/MOL 

XOE9 YEARS 

C 
E 

OU A I... I TY 

U 
SOL 'I r) 
MINT MlJM 

WATFR= 1. 
I NS r)L I J Ec L E 
P El.. 
TLU 

U 
2 
3 
3 

UN29?9 

COMMENTS 

SOL ID 

AT 2 0  - 25 I 

DUST CLOUD 

AT 25 C 
IN WATER 
AS 11 
AS u 

SELECTED MATER1Al.S THAT A R E  RELATED TO OR CONTAIN THE SUBSTANCE 
0 5/23/198t i  

CHEM NAMEX I.JRANTUH . 

.-# .x. .x. 
.X. URANIUM COMPOlJNDS 
% URANIUM DICAREIDE 
.X. LIRANTIJM D I O X I D E  
.X URANII.JM HEXAFLUOR TDE 
X I.IRANIIJM HYDR IDF 
-x URANIUM CICTAOXIDE 
i IJRANTIJM OXYFl-UnRIDF 
x I.JRANI1IM TETRAFLUOR TDE 
.X IJRANYI. FLUORSDF 
x URANYL NTTRATF 
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Occupational Safety 
and Health Protection for 
DOE Contractor Employees 
at Government-Owned 
Contractor-Operated 
Fa c i I it ies 
P 0 I i cy: 

- 
Posting Requirements: 
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ATTACHMENT F 
PERSONNEL AND ENVIRONMENTAL 
MONITORING AND ACTION LEVELS 

FEMP policy is to maintain exposures to radiation and chemical s As Low As Reasonably Achievable 

(ALARA). To comply with this policy, personal and environmental air monitoring shall be conducted 

during the performance of activities covered by this PSHSP. The PSHSRM outlines personal and general 

air monitoring requirements for each activity to be performed. During the performance of the tasks, 

personal air monitoring may be conducted. Workers may be required to wear personal air samplers to 

and compliance with current regulatory standards. 

In the event an unknown or suspicious odor is detected personnel should leave the area and contact the 

Industrial Hygiene Department to investigate the situation. 

Air monitoring indicates the amount of contamination in the air. When the concentration of a 

contaminant reaches a predetermined level (action level) workers shall leave the area and changes in PPE 
or operations will be implemented. action levels will be established based on the chemical and 

radiological concentration of the material worked with and the activities being conducted. FERMCO 

Industrial Hygiene and Radiological Control Technicians will provide monitoring support for all 

operations as required by this PSHSP. 

- . ., . .  
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LOCATION OF FEMP MEDICAL FACILITY 
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AITACHMENT B 
QUALITY ASSURANCE PLAN 

B.l 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 Femald Environment Restoration Management Corporation of Ohio (FERh4CO) 

Training Department and the CRUl training coordinator. 

B.2 DOCUMENT CONTROL 

CRUl shall control the issuance, use, revision and storage of project documentation including: 

0 Site procedures 
0 Design specifications 
0 Design and work drawings 
0 Nonconformance reports 

Inspection reports 
Test reports 

0 General work and special process procedures 
Personnel Files 

0 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. 

B- 1 
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B.4 DESIGN 

FVoject management shall outline how design activities are controlled, including: 

Review and approval of design inputs 
Preparation, review, and approval of calculations 
Validation of computer programdmodels that support design 
Processing of design changes including field change request and nonconformances. 

B.5 PROCUREMENT 

Project management shall ensure that purchased i tem 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 ksessments 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 determine whether technical requirements, not just procedural 

compliance, are being met. Assessment findings shall be resolved by management having responsibility 

in the area assessed. 

B-2 
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ATTACHMENT C 
PERMIT INFORMATION SUMMARY 

DEWATERING EXCAVATION EVALUATION PROGRAM 

C.l 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 @PA) 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 300.4OO(e), and 

Paragraph XIII.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 

12 1 (e). 

Although DEEP is exempt from normal permitting requirements, Paragraph XIII.B of the Amended 

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 XIII.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. 

c-1 
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The following sections of this attachment have been prepared to address these requirements and to provide 

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 

largediameter 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,OOO 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. 

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 Biodenitrification (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 

treatment at the BDN-ETS the wastewater will be discharged through NPDES permitted outfall * a 5  

(BDN-ETS), with ultimate disposition occurring to the Great Miami River via outfall *4001 (€3-175). 
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C.3 INFORMATION REOUIRED BY PARAGRAPH XIII.B OF THE AMENDED CONSENT 

Tables A1 & A2 provide a summary of the permits and notifications that would have been required for 

AGREEMENT 

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: 

C.3.1 Identification of Each Permit That Would Be Reauired in the Absence of the CERCLA 121(e) 
Permitting ExemDtion 

State Permits/Notifications 

Ohio Administrative Code (OAC) 3745-31-02 - OEPA PERMITS TO INSTALL 

Pursuant to OAC 3745-3 1-02, 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 tb 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. 

By permit condition, the FEMP must notify OEPA of any activities or changes at the site which have the 

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. 

c-3 
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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 Perrnits/Notifications 

NATIONALEMISSION STANDARDS FORHAZARDOUS AIRPOLLUTANTS (NESHAP) 

RADON FROM DOE FACILITIES 
- 40 CFR PART 61, SUBPART H - EMJSSIONS OF RADIONUCLIDES OTHER THAN 

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 mrem/year. 

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 mredyear. 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 mredyear 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 mredyear site standard. Emissions from the 20,000-gallon storage tanks must 

be evaluated against the 0.1 mredyear standard to determine permitting and monitoring requirements 

mandated by 40 CFR 61.07, 61 .% and 61.03. Isotopic emission estimates must be prepared for fugitive 

emission associated with excavation activities. 

NATIONALEMISSIONSTANDARDS FORHAZARDOUS AIRPOLLUTANTS (NESHAP) 

- 40 CFR PART 61, SUBPART Q - EMISSIONS OF RADON FROM DEPARTMENT OF 

ENERGY FACILllES 

C-4 0001'77 
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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 

State PermitdNotifications: 

Have Been Met to Obtain the Permits Identified Above 

OAC 3745-31-02 - OEPA PERMITS TO INSTALL 

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. 11000004*DD 

Wastewater discharges associated with the proposed project must be treated to comply with effluent limits 

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 FEW NPDES Permit 

11000004*DD. 
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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 FEW NPDES permit application, the F E W  will be required to notify OEPA about the proposed 

discharge. To avoid a NPDES permit modification, the F E W  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 for 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 mredyear. 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 mredyear 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. 

FERIOUlW/TXEP.C/GSS/8/3 1/94- 4 ~ 2 1 ~  
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Given these requirements, both fugitive and point source emissions must be evaluated to ensure 

compliance with the 10 mredyear site standard. Emissions from the 20,000 gallon storage tanks must 

be evaluated against the 0.1 mredyear 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 

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 ResDonse 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 

Permits to Operate would be required for both the 20,000 gallon surge tanks identified above. The tanks 

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 
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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 * U S  (BDN-ETS) prior to its ultimate disposition to the Great Miami River 

via outfall *4001 (MH-175). 

Given that the existing F E W  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 PermitdNotifications 

NATIONALEMISSIONSTANDARDS FORHAZARDOUS AIRPOLLUTANTS (NESHAP) 

- 40 CFR PART 61, SUBPART H - EMISSIONS OF RADIONUCLIDES OTHER THAN 

RADON FROM DOE FACILITIES 

The FEMP will ensure that the DEEP project does not violate the 10 mendyear site standard by 

maintaining records of measured and isotope specific emissions from the project. This information will 

then be used to estimate the DEEP'S contribution to off-site dose impacts in the Annual NESHAP Subpart 

H Compliance Demonstration. 

NATIONALEMISSIONSTANDARDSFORHAZARDOUS AIRPOLLUTANTS (NESHAP) 
- 40 CFR PART 61, SUBPART Q - EMISSIONS OF RADON FROM DEPARTMENT OF 

ENERGY FACILITIES 
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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. 

FERIOUlWPIDEEp.C/GSSl0B 1194- 4 2 1 ~  

.. . :' .- . 

c-9 

000182 



P 
c! 
0 
U 

(7 
c 
0 



% m  
S I  w 



5 9 3 7  

ATTACHMENT D 

DUST SupPREsSANT TESTING 

000185 



5 9 3 1  
FEMP-OUOl-5 DRAFT FINAL 

AUGUST 1994 

AlTACHMENT D 
DUST SUPPRESSANTTESTJNG 

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. 
Intersystem 
Iron Mountain Tech. 
American Cyanamid Co. 

Reef Industries 
Johnson March Systems 
Martin Marietta 
Bartlett 
Rusmar Foam Tech. 
3M 
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The preliminary screening criteria include: 

1. 
2. 
3. 

4. 
5. 
6.  
7. 
8. 

Type of equipment required for application (including manpower requirements) 
Anticipated ease of application 
Product constituents 
a. material handling requirements 
b. environmental impacts 
c. agents' compatibility with waste 
Storage life of product 
Duration of effective control 
Quantitative information (non-visual) on particulate control 
Effective temperaturehumidity 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 

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. 

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. 
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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.l 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. 
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It is recognized that the hydraulic conductivity results may not be representative of the total waste 

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 EauiDment IPPE) 

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 W S -  
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. 
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E.4 EOUIF'MENT 

0 Solinst Water Level Indicator (probe and tape) 
0 Cable Reels and Pressure Transducers (9) 
0 In Situ Hermit 2000 multichannel data loggers (4, one as backup) 

Slugs: dimensions 2 518" outside diameter by 3' (9) 

. .  
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Samples collected per ASTM Standard Penetration test. 
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FEMP 
MONITORING WELL DEVELOPMENT FORM 
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8 ind#r = 2612 g a l h  

lOinchss=rasogaIrn 

I1 inchsr=4.@37galrn 

l2inehm=5.875gallfL 

E O f e W R  

WELL DEVELOPUENT START OATVTlUt COMPLDION M m  

BEFORE 
DEVELOPMENT mrr AmR 

DMLOPYENT 



MONITORING WELL DEVELOPMENT FORM 
(Continuation Page) 

FAL Rff. NUMBER: 

Pase of 

I 1 



ATTACHMENT G . 

OPERABLE UNIT 1 FENCE DIAGRAM 

000200 



_. . 

t 
c 

a 
4 
I 
4 
W 
4 100 




	110983.pdf
	91895_110983_1.PDF



