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INTRODUCTION 

This document has been prepared to expand the information and recommendations of previous 

OU4 Removal Action Documents and represents accomplishments to the 100% Draft Final 

Design Phase of the Project. The specific focus of this effort is to develop the Engineering 

Design methods and integrated process to remove plutonium-238 contamination from 

approximately 6000 lineal feet of the Miami-Erie Canal in Miamisburg, Ohio. 

There are five sections to this document: 

Section 

Design Memorandum 

Waste Management Plan 

Field Sampling Plan 

Health and Safety Plan 

Quality Assurance Project Plan 

Description 

Describes the basis for the engineering 
design and the approach to be employed in 
the physical removal and management of the 
contaminated material from the canal. 

Provides the guidance and procedures for 
handling, treating, and disposal of the waste 
during the removal action. 

Establishes the scientific criteria and 
procedures for collecting and analyzing field 
screening and verification samples intended 
to ensure compliance with clean-up goals. 

Provides the specific procedures and 
checklists to guide safe field practices during 
the excavation, transfer, and processing 
phases of the Removal Action. 

Provides a system of measures to ensure that 
a desired product or operation meets a 
defined level of quality. 

Introduction 
INT-I 
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EXECUTIVE SUMMARY 

The Design Memorandum describes the design of the OU4 Removal Action, including the design basis, 

major tasks, options, supporting analyses, cost and schedule estimates. This phase of the Design 

Memorandum development has been prepared in conjunction with the detailed drawings for the OU4 

Removal Action and is the 100% Draft Final document. 

Background information, essential for supporting the Removal Action design, has been updated and 

included as a basis for the design. Design options developed during the initial desi~_p~e of_!.!l~---------

Removal Action are presented and evaluated under each of the major tasks of the Removal Action. These 

include site preparation, construction sequence, excavation approach, waste management, and site 

restoration. 

A preliminary Removal Action approach is recommended for the purpose _of completing manpower and 

equipment requirements, constrUction schedule, and project costs. The recommended apP.roach includes 

excavation using .an excavator PoSitioned in the Canai to load articulated haulers that follow the 

excavation .along the east side of the Canal. Ex~vated material is transferred to a staging area on Mound 

Plant prope~ adjacent to the rail spur. Staged material will be loaded by a front-end loader into gondola 

cars and transported by rail ~ Bnvirocare for disposal. 

The Removal Action will be performed by Mound Plant personnel. Construction activities have been 

presented in seven phases to allow for integration of projects that must be conducted either prior to or 

concurrent to the Removal Action. 

The design includes identification of the excavation profile and cross-sections showing the initial area to 

be excavated. 

A Removal Action construction schedule and project cost estimate are included at the end of this 

document. The construction schedule is based on all excavation and remediation, activities being 

completed by the end of September 1997. Final restoration activities will be completed by December 

1997. Cost estimates are based on the preliminary Removal Action approach. 

• - ~-- -- -- -- ------ ------ ----------- -------------------
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• 1. INTRODUCTION 

This Design Memorandum has been prepared to expand the infonnation and recommendations of the 

previous OU4 Removal Action documents. The Design Memorandum provides the background 

documentation and basis for the design, and identifies current design options developed during the 

design phase that must be evaluated before the details of a design document can be finalized. These 

design options are presented and evaluated based on their effectiveness in completing the _8-~moyal_ __ 

-------Action-ancraoilitYto protecthuman health-~d the-environme~~.---·---· -

• 

The recommended option is presented in this document. Following a review of the design documents, 

the Design Memorandum will be revised to reflect review comments and modifications that are 

necessary for the Removal Action design. The Design Memorandum will then be used to support 

completion of the final design . 

----------------------- -------------·-------- ----------------
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2. OBJECTIVE 

The Removal Action objective is to remove plutonium (Pu-238) contamination in the Canal soils and 

sediment to levels, as determined by verification sampling, such that the Canal does not require further 

remediation. This action will be conducted in a manner that protects the environment and the health and 

safety of the public and site workers. For additional information concerning acceptable plutonium levels, 

refer to OU-4 Clean-up Criteria in the Removal Action, Action Memorandum, Operable Unit 4 Miami

Erie Canal, July 1995. 

---------------- -------

--·-------;R-.,:;::~oun~;.:t ___ ----- -~U~-Mi~:~~ ~ ~ov~-~~on -- ----- -----~~~~emoran~u:---- ---
Final- Rev. 0 September 1997 Page 2-1 



• 

• 

3. GUIDANCE DOCUMENTS 

Several documents have been developed that provide supplemental background information and 

guidance for the OU4 Removal Action. These documents include: 

• "Mound Laboratory Environmental Plutonium Study 197 4" (Rogers 197 5), 

• "Focused Risk Assessment, Mound Plant, Miami-Erie Canal, Operable Unit 4" (DOE 
-~-----------------f994a)-, -- ~-------

• "Mound Laboratory Plutonium-238 Study" (Robinson et al. 1974), 

• "Operable Unit 4 Special Canal Sampling Report, Miami-Erie Canal" (DOE 1993a), 

• "Removal Site Evaluation, Operable Unit 4, Miami-Erie Canal" (DOE 1993b), 

• "Removal Action, Engineering Evaluation/Cost Analysis, Operable Unit 4, Miami-Erie 

Canal" (DOE 1995a), 

• "Action Memorandum, Operable Unit 4, Miami-Erie Canal" (DOE 1995b), and 

• "Removal Action Work Plan, Operable Unit 4, Miami-Erie Canal" [Draft - Final] 

(DOE 1995c) . 

In 1974, 1,750 samples of soil, sediment, biota, water, and air were analyzed to determine plutonium-

238 concentrations in the Miami-Erie Canal (Robinson, et al, 1974). The sample results were 

evaluated (Rogers 1975) and DOE performed a focused risk assessment based on the 1974 Rogers 

study. (DOE 1994a) The 1974 Robinson study (Robinson et al. 1974) provides additional data for 

the North and South ponds. 

The Special Canal Sampling Report (DOE 1993a), summarizing sampling and analysis performed 

during 1992-93, provides results for 88 soiVsediment samples at locations representative of previous 

investigations. The 1992-93 data confirm the 197 4 Rogers study results and provide information 

concerning the presence of chemical contaminants. 

The Removal Site Evaluation (DOE 1993b) and Engineering Evaluation/Cost Analysis (EE/CA) 

(1995a) describe the basis for performing the Removal Action, and document the Removal Action 

alternative selection, respectively. 

--~------------ -------- ------------- --

--.---~------~~--------- -- - ~-~ --
--------
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• The Action Memorandum (DOE 1995b) summarizes the proposed Removal Action process and 

documents DOE's authorization to proceed. 

The Removal Action Work Plan [Draft- Final] (DOE 1995c), is being used along with the Removal 

Action design documents to direct the field work. 

------------~--------
--------------------

• 

~-- ~.- ---------------~------- -----~-

ER Program, Mound Plant 
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4. SCOPE OF WORK 

The Removal Action design is a follow-on effort to previous development work for the Removal 

Action Workplan. The scope of this work includes six tasks: 

• Task Management 

• Development of Removal Action Design 

•-completion of the FTeid SamplingPian (FSP) 

• Completion of the Quality Assurance Project Plan (QAPjP) 

• Completion of the Waste Management Plan (WMP) 

• Completion of the Health and Safety Plan (HASP) 

~------- ------- -------- -----------

-~-.--------- ~- -----~- ~ 
-------~--- --- -----
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• 
5. BASIS FOR DESIGN 

Information that supports the basis for design is presented under specific categories or activities as they 

relate to the Removal Action. These include the cleanup goals, site characteristics, general site 

limitations, site preparation, excavation, waste management, and site restoration. Figure 5.1 shows the 

major elements of OU4 and the proposed area to be excavated. 

5.1. CLEANUP GOALS 
--------------- -------

• 

1. This Removal Action identifies plutonium-238 as the only contaminant of concern 

justifying a removal in Mound OU4. The Removal Action includes excavation and 

disposal of soil and sediments based on the clean up criteria listed below; 

Identify soil contamination areas where a cleanup is appropriate (i.e. cleanup 

standard is exceeded) 

Develop an excavation plan for the identified areas that is designed to remove soils 

Jmown to have contamination levels greater than 25 pCi/g . 

Residual contamination levels must be less than 75 pCi/g at the 95% confidence level 

(i.e. 95% of all verifiCation samples will show plutonium concentrations less than 75 

pCi/g). 

The maximum residual soil concentration ay any sampling location will not exceed 

150 pCi/g. . 

- ·-- ---E;~~-~~~;l~t------- -----ou;~i~-;~-~~ov~-~~;n- -------------~;~~~ran~-:;---~----
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5.2. SITE CHARACTERISTICS-

1. The limits of contamination for the Removal Action are defined by existing sampling 

data (Robinson, et. al. 1974; DOE 1993a). 

2. - Annual environmental monitoring of groundwater indicates no groundwater 

contamination at OU4. 

3. All surface water ~ischarged from Mound property meets NPDES discharge limitations 

and DOE radionuclide discharge guidelines; Analytical results for laboratory analyses of 

the OU9_ surface water samples collected from the Miami-Erie Canal and the Overflow 

Creek, for both the low and high flow sampling events showed 28 analytes detected at 

concentrations above background levels. However, none were above the Mound Plant 

Risk Based Guideline Values (HAZWRAP 1995) (Recreational Exposure Scenario). 

4. For health and safety considerations, other contaminan~ in the soils and sediments 

include tritium, thorium, and uranium. No significant quantities of hazardous non

radioactive contaminants have been detected by previous investigations (DOE 1993a) 

which would result in a risk to human health and ~ety. 

---·-----~ ~~ ~::n~-;~;-- ----- -~4~~~:~~-~ ~en:~~-A~:-- --~ ------ --~ign ~:~=~:: ---- ---
Final- Rev. 0 September 1997 Page S-2 



• 5.3 • PROJECT BOUNDARIES AND WORK LIMITATIONS 

1. The Miami-Erie Canal is descriptively divided into the North and South Canals with 

the point of demarcation occurring at the flapper valve structure. The City of 

Miamisburg owns the North Canal, whereas the South Canal is owned by the Miami 

Conservancy District. 

2. The Removal Action project will include excavation of plutonium-contaminated soil 
~-~--=---------

---------- --fiOmthe NortharuCSouth Canal, and the off-site Drainage Ditch. Verification 

• 

sampling will include the North and South Canal, the South Pond, off-site Drainage 

Ditch, the overflow creek from the Canal to the Great Miami River, and the runoff 

hollow. 

3. The limits of the Removal Action will be as follows: 

The northern boundary of the Removal Action will be at the north end of the 

North Canal at the culvert headwall. 

The southern end of the Removal Action will extend approximately 200 feet 

beyond the last contaminated soil removal location. The additional length of 

Canal excavation is required to provide a transition zone between the improved 

Canal and the existing drainage way. 

The lateral extent of the Removal Action in the Canal and drainage ditch areas 

will be determined by soil screening. 

4. In accordance with an access agreement between DOE and the City of Miamisburg, no 

Removal Action excavation activities will be permitted in the North Canal until after 

September 1996, unless prior authorization is granted by the City. Prior to this date, 

all excavation activities will be limited to the South Canal. 

5. No direct construction support facilities such as trailers, laydown areas, 

decontamination facility areas, spoil transfer or temJ>9rary storage areas will be placed 

between the west side of the Canal and Dayton-Cincinnati Pike Road. 

6. The design must comply with the access agreements of the City of Miamisburg, 

Conrail, and the Miami Conservancy District. 

7. Adverse impacts on existing utilities or railroad property will be minimized. 

__________ 8_,_ __ E_xi_sting storm_ water_ flows_from_MoundJ~lant-to-the-South -Canal will-be -rerouted---- -------- -- -

--· prior to initiation of excavation activities within the Canal. 

ER Program, Mound Plant 
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• 

9 . Plant outfall discharge will be rerouted and/or shut off to facilitate the construction of 

various design features. 

10. A service road extending from Mound Plant to the railroad trestle will be completed to 

provide direct access from Mound Plant to the Canal prior to excavation activities. 

11. The access road adjacent to the northern part of the South Canal is available for use 

during the Removal Action. 

12. The existing sanitary sewer line within the North Canal will remain in service during 

------- andaffer the Removal Action. This line will be surveyed with a video camera prior to 

any excavation activities in the North Canal and again after restoring the North Canal 

to ensure its integrity. 

13. Construction activities will comply with all regulatory requirements for both air and 

water emissions. 

14. The Removal Action will be conducted by Mound Plant personnel. 

15. All OU4 Removal Action design efforts must be integrated and coordinated with other 

OU4 design activities. 

16. The Miami-Erie Canal will not be a conduit for Mound Plant surface water discharge 

after the removal action has been completed . 

5.4. SITE PREPARATION 

1. Temporary site controls including fencing, gates and warning signs will be installed to 

allow safe worker access, isolate the construction activities from unauthorized 

personnel, and protect the public. 

2. Site clearing will include removal of all debris, trees, and shrubs to within six inches 

of ground level from areas designated for soil removal prior to excavation. 

3. The volume of vegetative wastes will be minimized as much as reasonably possible. 

------ ----------- ------------- -~------------.------------------------------------ --------
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• 5.5 . 

4 . Support facilities shall include: 

decontamination areas; 

excavation waste staging; 

equipment and supply storage; 

project office and community relations area; 

mobile radiological laboratory; 

restrooms; 
---fie1d trailer;------~---------------~------~----

access control point; and 

500 gallon fuel oil tank. 

5. Support facilities will be located between the Miami-Erie Canal and Mound Plant. 

6. The design will comply with all applicable or relevant and appropriate requirements 

(ARARs) to the extent practicable (DOE 1995a). 

7. Construction site erosion control will generally be maintained by use of fencing fabric, 

straw bales, and temporary diversion culverts or ditches, as appropriate. 

EXCAVATION 

1. Excavation in the North Canal will initiate at the culvert headwall and progress south 

to the flapper valve. Excavation in the South Canal will initiate at the flapper valve 

and progress south to mitigate the potential for down gradient contamination. As 

noted in Item 5 of Section 5.3, removal activities may initiate in the South Canal 

before access is permitted to the North Canal. Excavation in the existing Plant 

Drainage Ditch will initiate at the railroad culvert and progress west to the centerline 

of the South Canal. 

2. Excavation will be conducted in a manner to minimize exposure to the public and site 

workers and will comply with all applicable regulations. 

3. Excavation will remove plutonium contaminated soils and sediment necessary to 

achieve the Removal Action goals. 

4. The excavation activities will use standard construction industry equipment and 

technology. 

_ ~ _ ·-__ ~-- _____ _5_,___ _ Monitoring_and_sampling_of the excavated-areas-will-be conducted -to further define-the------ ~-- - ---

limits of the excavation during construction. 
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• 5.6 • 

• 
5.7. 

WASTE MANAGEMENT 

1. The design must comply with all requirements for transport of hazardous and radioactive 

materials. Specific requirements are itemized in the list of ARARs, included in the 

EE'JCA Report (DOE 1995a). 

2. All radioactive wastes will be disposed at an approved disposal site (Envirocare) in 

·accordance with their waste acceptance criteria and disposal requirements. Radioactive 

---waste-includes-soil,-subsurface-vegetation,-construction-and~subsurface·debris,.and 

sedimentcontaminated with radioactive material less than 10,000 pCi/g. 

3 .. All non-hazardous solid waste, as defmed by the Resource Conservation and Recovery 

Act (RCRA), will be disposed in accordance with Mound Plant solid waste procedures. 

4. Mixed waste is combined radioactive waste and hazardous waste and will be disposed at 

Envirocare. 

s. A temporary one-day storage area may be located in the proximity of OU4, if needed. 

Excavated soil storage for periods greater than one day will be within the Mound Plant at 

the canal soil staging area. 

6 . Storm water runoff, dewatering eftluent, and decontamination rinsate will be collected 

and disposed in accordance with Mound Waste Management procedures. 

SITE RESTORATION 

1. Verification sampling will be performed at the fmal excavation surface prior to 

backfilling. 

2. The Canal will be restored to an even, flat topography after the removal. For proposed 

canal grades, see project drawings MNDFPL01 through MNDFPL17. 

3. The excavation will be backfilled with a minimum one foot layer of clean soil and 

reseeded to ensure a vegetative cover is established. Representatives from the City of 

Miamisburg and Miami Conservancy District (MCD), will be involved in the fmal site 

restoration planning. 

4. Backfill material shall consist of clean soils from a Mound Plant approved, off-site 

source. 

---

---.------------ ----- -·-- -·-- ---- ----------·-·- ----- -------· -- ----· ----------- ·- ----------- --~---
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• 6. REMOVAL ACTION DESIGN 

This section is the main component of the Design Memorandum (DM). It will serve as the rationale 

for the design approach presented in Section 7. Each of the project components, i.e., site preparation, 

construction sequence, excavation, waste management, and site restoration is addressed below. 

Methods within each component, that have been identified during the initial design phase, are 

evaluated and a recommended method is selected for the 100% Draft Final Removal Action Design. 
------------------------------------------------------

• 

6.1. SITE PREPARATION 

This section describes project elements that must be in place or established prior to the initiation of 

excavation activities. These project elements include site surveys, site control and access, construction 

facilities, laydown areas, worker parking, staging areas, decontamination facilities, mobile laboratory, 

and storm water run-on/runoff control. 

6.1.1. Site Surveys 

The sampling point locations from the 1974 Canal sampling effort (Rogers 1975) were surveyed using 

the 1927 Ohio State Plane Coordinate System. The 1993 sample locations (DOE 1993a) in the Canal 

were also based on the 1927 Ohio State Plane Coordinate System. 

An aerial survey of the Canal was completed in 1994 (DOE 1994b). For the OU4 project, DOE 

prepared a topographic map of the Canal based on the 1983 Ohio State Plane Coordinate System at 

two foot intervals from the aerial survey. For the design task, the sampling point locations were 

converted to the 1983 State Plane Coordinate System and inserted into the aerial survey map. A 

comparison of the 1993 survey points with the field log books showed that the survey data points 

locations needed to be shifted 10 feet to the east to align with the actual sample locations. 

To support detailed design, additional survey information collected includes: 

• the elevations of the north and south ends of the City sanitary sewer line in the North 
_____________________ Canal; _____ ---------------------------------- - -------------------------------------
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• • the elevations of all storm water inlet and outlet structures including the plant outfall, 

overflow weir, and flapper valve structure; and, 

• the elevation of the SQuth Canal bed centerline at 100 foot stations. 

6.1.2. Site Control and Access 

Site controls include the fencing, warning signs, and gates to separate the project area from the general 
-----------

- -------public. Since the project site is dissected by the Conrail tracks, it is not possible to completely isolate 

• 

the work area from the public. Fencing is required on the east and west sides of the Canal. This 

fencing will be seven feet high with appropriate signs, as required by DOE. For the construction 

activities prior to September 1996, the fence will extend north to the limit of the city property access 

agreement (Station 31 +50). A six foot fence will be constructed across the Canal and to a point 

between the Canal and railroad and follow the railroad south to the trestle. 

The fence on the west side of the Canal will extend south along Dayton-Cincinnati Road to 

approximately 250 feet south of the point where the excavation in the South Canal is proposed to end . 

The fence will cross the South Canal and extend back to the Mound Plant New Property along the 

new route for the Plant outfall. The fence will be installed on the east side of the Drainage Ditch re

route corridor and will follow a temporary road that will be constructed adjacent to the re-route pipe 

and channel that provides access to the Canal south of the overflow weir. Appropriate signs will be 

posted along the fence. 

Prior to work beginning in the North Canal, the fence will be extended along Dayton-Cincinnati Road 

to enclose the south end of the Community Park. The fence will cross north of the South Pond and 

connect to the existing park fence, and proceed south on the east side of the paved road in the 

Community Park, and continue along the east side of the access road, until it connects with the 

fencing at the South Canal. 

The main access to the project site will be from the Mound Plant. The only other access point prior to 

September 1996 will be the access road at the South Canal flapper valve. A gate will be installed at 

the Dayton-Cincinnati Road access point to prevent unauthorized visitors from entering the project site. 

___________ Locked_ gates _wiiLbe-installed at-the-North -end-of-the Community Park -paved -road-(west-of tne-soutn _______ ------ -

Pond). The detailed drawings show the general locations for the fencing and gates. 
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The availability of land east of the railroad trestle on the New Property is an ideal location for the 

• construction facilities, a laydown area, and worker parking. 

The area west of the railroad along the South Canal is too narrow for both a haul road and these facilities. 

Certain areas on the east side of the North Canal would be useful for these facilities; however, this area is 

not available until after September 1996. 

The New Property on the east side of the trestle is in a low area and remains wet following rain events. 
--- -~---~------~-~---- -----~------- -----

The area would have to be built up and drained to be used for construction facilities, laydown and 

parking. There is sufficient land available to support construction trailers, laydown, and parking. For 

location of these facilities refer to drawing MNDCSAO 1. 

The selected location for the construction facilities, laydown, and worker parking area is shown on Fjgure 

6.1 and the detailed drawings. The area will be constructed using #2 and #57 stone compacted above . 
grade and sloped to divert runoff. It will be sized to encompass one construction trailer, the construction 

equipment that is removed each day from the work area, the mobile laboratory, miscellaneous equipmept 

and supplies, and worker parking. A perimeter fence will enclose the area, smce it is accessible from the 

• railroad property. 

6.1.4. Staging Areas 

Staging areas where the excavated material will be loaded for transport off-site for final disposition will 

be constructed at the Canal and at the Mound site location. The description of the staging areas along the 

Canal that support the removal activities is presented in Section 6.3. The staging area at the loading 

facilities is included with the waste management discussion in Section 6.4. 

6.1.5. Decontamination Facilities 

Existing decontamination facilities at Mound Plant will be used for any necessary equipment and worker 

decontamination. Local decontamination activities include visual inspections of equipment for signs of 

dirt and spills and monitoring of equipment used before exiting radiological control areas. 

-- -.------ --~---- ----- --------- ------ ~-------- -- ------- ~----- ------------------------------------
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• 
Personnel leaving a soil contamination area (i.e. excavation area) are monitored by the project Health 

Physics Technician with an NE Electra hand held instrument. Daily checks will be made of the access 

road to verify that it remains uncontaminated . 

6.1.6. Storm Water Run-on/Runoff Control 

It is assumed that during the construction phases of the Removal Action, the only storm water run-on in 

the Canal will be the rainfall that actually lands in the Canal area. Runoff controls will be installed to 

keep storm water away from the excavated and working areas. These ~_c_!_ude ~~-U ~P.P_i!!g of the IJIDQff_~-- _ 

---hollow siOim- sewerand2) the ~lation ofthe N~rth-~al interceptor ditch. 

• 

During excavation at the South Canal weir, an earthen dam will be iDstalled at the upstream end of the 

weir within the Canal area (at grid SSO) to prevent storm water flow through the excavation area. Prior to 

any excavation in the South Canal (upstream of this dam), all collected stormwater will be discharged to 

the Overflow Creek as clean water. Once excavation is initiated upstream, there is the potential for 

contaminated material to be'transpo~ by storm water. Hence, portable equipment will pump water 

from collection sumps at the excavation area tO above ground plastic tanks for sampling. 

- -

Section 6.2 describes the sequence for construction 'of the temponuy earthen dams and the phasing for 

handling storm water. 

Silt fencing and straw bales will be installed in areas of the Canal that have undergone final site 

restoration. Silt fencing will be installed at the end of each day every fifty feet after final restoration . 

Refer to Figure. 6.2 drawing for the location of storm water controls. For additional details refer to 

drawing MNDDETl. 

- ~ ------------------ ----- ----
----~--

----- -~---
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• 

6.1.7 Site Clearing 

The North and South Canal areas will have to be cleared of trees and brush before construction 

activities in these areas can begin. Since this is a general construction activity, the work will be 

completed before site controls are installed. The limits of site clearing are shown on the detailed 

drawings. Several options are being considered for final disposition of cleared material. These 

include chipping and spreading the material on the east side of OU4 or stockpiling the chipped 

6.2. CONSTRUCTION SEQUENCE 

The sequence of construction activities for the Removal Action is constrained by several factors. First, 

DOE has entered into an agreement with the City of Miamisburg that removal activities will not take 

place in the North Canal until after September 1996 to allow the City continued use of the Community 

Park until after the summer swimming season. Second, Removal Action activities will have to be 

completed at the overflow weir before the Plant storm water can be rerouted. Finally, an access road 

has to be constructed through the Canal at the railroad trestle to permit access to the Mound staging 

area. Consequently, the Removal Action activities are divided into seven phases. Prior to the 

beginning of phase I, a number of site preparation activities have to be completed. These are 

identified as the initial step in the construction sequence. 

The following phases will include verification samples that will be taken after excavation, but before 

backfill is placed. See the OU4 Field Sampling Plan for details of the verification sampling activities. 

For the purpose of completing the detailed design drawings, the Canal has been sectioned into fifty 

foot stations starting at Station 5+00 and progressing south to Station 61 +50. Cross sections of the 

Canal are provided at each station. 

6.2.1. Site Preparation 

a. Clear and grub Mound Plant laydown area. 

- -.------ ----- -:~- ----~~:::::~::lp~;:~::~:: ;:i::;::::l:~::o::::~;.--- ------~- --------- ---

ER Program, Mound Plant 
100% Draft Final 

OU4 Miami-Erie Canal Removal Action 
August 1996 

Design Memorandum 
Page 6-7 



• 

• 

d . Construct access roads on east side of the South Canal south from Station 51 +00 to 

56+00 and along the Plant drainage reroute corridor. Extend the access road from the 

laydown area to the South Canal. 

e. Upgrade rail spur and Material Handling and Transfer Area (MH & TA). To 

reference the location of the MH & TA, see drawing MNDMHTOl. 

f. Relocate signaVpower poles in canal and along access road. 

g. Install security fence, gates, and lighting around South Canal ~~~ted_as South Can_a:_:_l ~~-
-~--, ----- --~---------

Fencing on the detailed drawings). 

h. Temporarily reroute flow from the South Canal. 

6.2.2. Phase 1: Overflow Weir 

a. Construct temporary dams at Stations 56+00 and 57+80 to provide protection from 

stormwater during remediation. 

b. Excavate South Canal between Stations 56+00 and 57+50. 

c. Modify the Overflow Creek weir structure and construct new wall if needed. 

d . Place backfill with clay liner and rip-rap channel. 

e. Permanently reroute flows from Outfall 002 to the Overflow Creek. 

6.2.3. Phase ll: Access Road Extension 

a. Construct access road in the South Canal using clean fill, geotextile and stone per 

design details. 

b. Extend access road, using stone base, from 43+50 to 51 +50. 

c. Add stone as necessary to the access road between Stations 31 +00 and 43+50. 

d. Excavate soil from the South Canal between Stations 43+50 and 44+50. 

e. Excavate soil from the South Canal between Stations 44+50 and 51 +50. 

--- --~------------------------ -----
-------- ----;--------~------.------- -~- -- ------
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6.2.4. Phase ill: Canal South of Overflow Weir 

a. Excavate soil starting at the southern-most extent of the Removal Action and 

progressing northward to Station 57+80. 

b. Restore Canal south of overflow weir per final site restoration plan. 

6.2.5. Phase IV: North Canal 
------------------

a. Clear North Canal of vegetation (Station 5+00 to Station 31 +20). 

b. Install security fence, gates, and lighting around North Canal and connect to South 

Canal fence. Remove fence and gates along north side of South Canal. 

c. Install provisions to reroute surface water runoff from the east side of the Canal. 

Storm water will be channeled to the South Pond. 

d. Install overflow system in the South Pond to convey water to the storm sewer system. 

e. Plug the existing overflow from the South Pond. 

f. Extend the access road from the parking area at Station 19+00 to 31 +00. 

g. Temporarily plug the overflow structure at Station 5+00 and the flapper valve at 

Station 31+30. 

h. Excavate and restore the North Canal starting at Station 5+00 and proceeding south to 

Station 31+30. 

6.2.6. Phase V: South Canal (North of Trestle) 

a. Excavate and restore Plant Drainage Ditch between the South Canal centerline and the 

Conrail culvert east of access road (Station 31 +50 to Station 32+00). 

b. Pump all storm water collected in the South Canal and transport to Mound Plant. 

c. Remove the access road bridge and flapper valve at Station 31+30. 

d. Construct a new access road and culvert pipe per detailed drawings. 

e. Provide temporary plug for the culvert pipe. 

f. Excavate and restore the South Canal from Station 31 +50 to Station 44+00. 

- ----~--- ------------------------- --------------~------.-------- ---- -~ -- --- ---
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6.2.7. Phase VI: South Canal (South of Trestle) 

a. Pump all stonn water collected in the South Canal and transport to Mound Plant. 

b. Excavate contaminated soil in the South Canal from Station 51 +50 to 56+00. 

c. Restore the Canal per final restoration plans. 

d. Remove the temporary plug in the access road culvert pipe (Item 6.2.6.e). 

6.2.8. Phase VD: Access Road Removal 

a. Remove temporary earthen dam at Station 43+50. Excavate contaminated soil and 

restore area. Handle the northern face of the earthen dam as contaminated material. 

b. Remove clean access road and filJ material between Station 44+00 and 51 +50. 

6.2.9. Phase Vlll: Demobilization 

a. Remove security fencing, gates, and lighting. 

b . 

c. 

Restore drainage patterns along the east side of the Canal. 

Repair the paved areas in the Municipal park, as needed. 

d. Remove trailers and electrical utilities from construction laydown area. 

6.3. EXCAVATION 

This section provides the options considered for conducting the excavation activities associated with 

the Removal Action. Site features and limitations are identified that influence the selection of a 

recommended method for the excavation of soil and sediment from the Canal. The recommended 

excavation approach will utilize procedures which will prevent unsafe working conditions for field 

personnel, minimize exposure to workers and the public, minimize the cost of removal, alJow Mound 

personnel to conduct the removal using proven construction equipment and techniques, and comply 

with all applicable rules and regulations. 

The advantages and disadvantages of the recommended excavation approach are presented at the end 

--______ of this-section.-Aiternatives for- handling-the- excavated- material-are presented -in Section -6~4-.- -The --- -- -----

~ recommended Removal Action approach is summarized in Section 7. 
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6.3.1. Site Features and Limitations 

Variations in terrain, soil condition, shape, and obstructions, in the project area dictate what methods 

are best for excavation and loading of the material. Brief descriptions of the project areas (identified 

as "A" through "E") where removal techniques will differ are outlined below. Refer to the detailed 

drawings for station locations. 

A. North Canal. station 5+00 to 19+00 - At this location the Canal is tmiform in shape with 

widths ranging from 35 feet to 75 feet, and is relatively dry with good vegetative cover. Side 

slopes range from 4 feet to 9 feet high and are steep but navigable. The Canal is accessible 

from the east by articulated haulers and is 20ft. to 120ft. off the haul road (distance from the 

centerline of Canal to the west edge of the haul road). 

B. South Canal. station 31 +50+/- to 45+00 (including the National Pollutant Discharge 

Elimination System (NPDES) Outfall 002 drainage ditch) - The Canal is non-uniform in shape 

with widths ranging from 40 feet to 50 feet, and has side slopes which range from 6 feet to 14 

feet high that are very steep and not navigable. It is easily accessible from the east for 

articulated haulers. The Canal is 40 feet to 120 feet off the haul road, and presently maintains 

flow of about 300 gallons per minute (gpm). This section of the Canal will be seasonally wet 

during excavation. 

The east side of the Canal has steep banks as a result of dredging that took place between 

stations 33+00 and 39+00. Dredged material was placed on the east bank and raised the 

height of the bank as much as eight feet in certain locations. 

C. South Canal. station 45+00 to 50+50 (including the portion of the access road constructed in 

the Canal north of the railroad trestle, proposed station 45+90+/- to station 50+50+/-) - This 

section is uniform in shape with widths ranging from 40 feet to 50 feet, has side slopes which 

range from 6 feet to 8 feet high and are steep but navigable. This section of the Canal is not 

accessible from the haul road and will become the haul road after removal of the contaminated 

soil. 

- --.~-- ~--~-~-------- ---- --- ---~ -~-------------- ~-~- ----------------------- -----------------
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• D . South Canal, station 50+50 to 52+50 (length under the railroad trestle) - The Canal is uniform 

in shape with widths ranging from 40 feet to 45 feet, has shallow side slopes which range 

from 6 feet to 8 feet high, and is within reasonable proximity to the haul road where it enters 

the Canal west of the railroad trestle. There is limited clearance under the trestle for large 

equipment operation. 

Current flow in the Canal is approximately 300 gpm. Most of this current flow will be 

~------------ redirectedby-the site drainage reroute construction project. However,-thissection-;,ill remain 

• 

-. 

seasonally wet during excavation. 

E. South Canal, station 52+50 to 61 +50 - This section of the Canal is somewhat uniform in shape 

with widths ranging from 40 feet to I 00 feet, has side slopes which range from 4 feet to 8 feet 

high and has shallow/navigable side slopes. This section includes the intermittent stream that 

enters the Canal from the east. Currently there is no access road to this section of Canal. 

This section of the Canal will be seasonably wet during excavation. 

Historical information and interviews with Mound personnel experienced in this type of Removal 

Action indicate an excavation rate of 160 yd3/day is a reasonable estimate to be used for equipment 

sizing, tum-around time calculations, and haul road usage. Based on the currently plotted analytical 

data, and an average cut between 2 and 3 feet deep, a rate of 160 yd3/day will be equal to a linear 

progression of 40 to 50 feet per day. Assuming a four day work week, progression will be at a rate of 

640 yd3 or 140 to 180 linear feet per week. 

6.3.2. Proposed Excavation Profile 

The methodology for developing the excavation profile for the Removal Action is discussed in this 

section. The excavation profile was prepared using existing survey and sampling information. 

The 1974 iron pin survey points (Robinson 1974) were entered into AutoCAD® and added 

to the Mound Plant aerial survey (Woolpert 1994) and positioned based on Manhole #7. These pin 

locations did not have coordinates but matched fairly closely with the 1993 land survey (DOE 1993a). 

---------~----- --~-~------
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The Pu-238 contamination cross section diagrams of the field notes in the Plutonium-238 Study 

(Robinson et. al. 197 4) did not match with the 197 4 iron pins locations and the land survey points. 

This was resolved by shifting the points I 0 feet to the east to more closely match the sampling 

locations. Once this was completed, the cross-section data sheets were used to identify the required 

cuts across the Canal. Boring locations across the Canal were labeled as centerline, edge of water, 

half bank, and top of bank. This cut of the Canal was correlated to the nearest base map fifty foot 

station to depict the excavation profile at that location. In this manner, excavation profiles were 

assigned to each grid location. 

The Canal was resurveyed in December 1995 to verify the elevation of the Canal bottom and certain 

structures within the canal. The excavation profile and cross sections in the North Canal were 

determined using Figure 23 on page 34 of the 1974 document (Robinson 1976). The photo shows a 

sampling worker in the North Canal submerged almost waist high in water. However, the manhole in 

the picture was used as a reference to establish the elevation of the water at the time the photo was 

taken. The manhole in the picture is assumed to be the second manhole in the Canal bed as seen from 

the north. The reason for this assumption is the fact that the first manhole actually is on the Canal 

bank while the third manhole is in the centerline of the Canal. The position of the existing second 

manhole fits the position of the manhole in the photo. From the survey study done in December 

1995, the rim elevation of the second manhole is found to be 699.55 feet msl. The manhole has a 30 

inch diameter rim. The elevation difference between the surface water elevation and the rim is 2.5 

feet. Thus, subtracting 2.5 feet from 699.55 feet renders the elevation of the water at that time to be 

697.05 feet. For design purposes, the elevation of the water is used as 697.00 feet. 

The water elevation in the entire North Canal was 697.00 feet. Therefore, the edge of water samples 

presented in the plutonium-238 study (Robinson 1974) were assumed to be collected where the 

existing contour of the Canal crosses elevation 697 feet msl. The depth of contamination at the 

centerline of the Canal was assumed to be from the elevation of the bottom of the Canal. 

In the South Canal, the elevation of the water was never mentioned in the sampling report nor was the 

width of the Canal edge of water. In order to get a close assumption of the edge of water, the design 

team assumed a width for the Canal and did the calculation accordingly. The flow of water in the 

- ~ -~--CanaLcan-range-from-one-fooL wide-to-ten-feet-wide.- In-order-to-estimate the edge-of water-at-that-

• time, the design team chose the flow of water to be at six feet wide, three feet on each side of the 
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centerline. The width assumed was totally hypothetical and was not based on photos or other data 

sources. This information was used to determine the locations of the centerline and edge of water 

depths of contamination as reported in the plutonium-238 study (Robinson 1974). 

6.3.3. Excavation Methods 

Due to the variations within different locations along the Canal, a number of excavation techniques 

may be utilized during the project period. Field conditions, experience gained during the progression 

of the project, and changes in the proposed excavation profile will all impact the selection of an 

excavation method. A brief description of five excavation methods considered for this Removal 

Action is presented in the following paragraphs. Section 6.3.4 identifies the recommended excavation 

method and summarizes the advantages and constraints. 

6.3.3.1. One Excavator 

The first method uses one excavator working in the Canal to load articulated haulers positioned on or 

adjacent to the haul road. The excavator will remove soil, rotate, and dump the material directly into 

the articulated hauler. At some locations along the Canal, the excavator will have to move up the east 

bank to reach the articulated hauler. This method should be used when practical to maximize 

efficiency by minimizing the number of pieces of equipment and the number of times material needs 

to be transferred. 

6.3.3.2. Two Excavators and a Track Loader 

The second method includes the addition of an excavator and a track loader. One excavator would be 

working in the Canal, one track loader would haul material to semi-permanent loading stations (located 

along the east bank of the Canal every 300 to 400 feet as conditions allow), and the other excavator 

would load the material into articulated haulers. This excavation procedure could be used in all areas 

of the Canal with the exception of work performed under the trestle, which will require a mini

excavator or skid loader. This method requires more operators, more equipment, and more material 

handling than the first method. 

- -.~------------~-~--------------------------------~---~--
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6.3.3.3. Working Platform at the Base of Canal 

The third method includes a one-foot thick layer of crushed stone underlain by a geotextile fabric that 

would be placed over the Canal bottom to serve as a elevated working platform or surface. The 

purpose of this work surface is to allow contaminated soil excavation and placement into a vehicle for 

transport to the transfer staging area in the most direct and efficient manner possible; while 

minimizing equipment wheel and worker contact with any contaminated soil. One excavator, two 

large-bucket (7 yd3) -front-end -loaders -or two-20-ton articulated haulers, and one 1 o:ton -;~tic roll;----------

would be needed for this method. This method requires more site preparation, more operators and 

equipment, and more waste management than the first method. 

6.3.3.4. Rolloff Boxes and Crane 

This method utilizes two water tight metal roll off containers with the capacity of carrying I 0-20 yd3 of 

excavated material per load. Only one crane will be required and will be located at the excavation. 

An empty rolloff box will be lowered by the crane into the excavation site onto an impermeable textile 

material placed on an undisturbed portion of the Canal near the excavator. Once the excavator has 

loaded the box with contaminated material, the crane will lift the box form the Canal onto a rubber 

tired vehicle for transport to the staging area at the rail spur. Excavated material will be dumped into 

the staging area. The emptied box will be returned to the excavation site and removed from the truck 

by the crane and placed on impermeable textile material adjacent to the access road, while the second 

box is being filled by the excavator in the Canal. This method has less environmental concerns but 

creates more worker and public safety concerns than the other methods. 

6.3.3.5. Two Excavators and Supersacks 

This method is identical to the method described in Section 6.3.3.2 with the exception that the 

excavator on the bank of the Canal would load material into supersacks. Filled supersacks would be 

lifted onto a flat bed truck and transferred to the Mound Plant staging area. This method is much 

more labor intensive and has a lower production rate than the other methods. 

-. ---- ---------- -------- ------- -- ~-- ----------------------- --------~------- ·-·--------
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6.3.4. Recommended Excavation Method 

The recommended excavation method for initiation of the Removal Action is the first method (section 

6.3.3.1) that utilizes one excavator and two articulated haulers. This method was selected over the 

other excavation methods because it is a simplified approach that can meet the necessary production 

rates. Since fewer operators and equipment are required for this excavation method, there are less 

worker safety concerns. In addition, this simplified excavation method creates very little risk to 

human health and the environment. 

Figure 6.2 illustrates this excavation method. The excavator will be operating in the Canal and will be 

able to swing the boom and dump the bucket directly into the articulated hauler. In areas where the 

access road is too far from the center of the Canal for the excavator to reach the articulated hauler, the 

excavator will have to move up the bank of the Canal to get closer to the hauler. If the time required 

for the excavator to move to the hauler reaches a point where the excavator cannot maintain the 

desired production rate, a second excavator can be positioned on the Canal bank. The excavator 

working in the Canal will place material on the east slope of the Canal bank and the excavator on the 

bank will pick up the excavated material and load the articulated hauler. Loaded articulated haulers 

(with covers) will transport the material to the Mound soil staging area. 

A standard reach track-hoe equipped with a smooth-mouth bucket will be used for the excavation 

work. Handling of concrete debris, precast concrete pipe, rocks, tree stumps, and other large debris 

may require the use of specialized equipment for attachment to the track equipment. Attachments 

such as hydraulic hammers, shears, and grapplers can be brought to the project on an as needed basis 

for the handling of special material. 

6.4. WASTE MANAGEMENT 

Excavated soil will be the largest volume of material requiring handling and disposal. However, there 

are other wastes, both uncontaminated and contaminated, that will require management during the 

construction phase. These wastes include surface debris, vegetation, trees, storm water, 

decontamination rinsate, and personal protective equipment (PPE). Procedures for managing these 

---.-----other-wastes-are-detailed-in-the-Waste-Management-Plan and-are-not .discussed-in-this-section.--This --- --

section focuses on the staging, handling, transportation, and disposal of the excavated material 
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• removed from the Canal and delivered to a dedicated Mound staging area. The Mound staging area is 

located on the south side of where the existing rail spur ends. The detailed drawings show the 

location of the selected staging area. All contaminated excavated material will be transferred by rail to 

Envirocare. 

The approach used for selecting an excavation method was also used for recommending a method for 

managing the material excavated from the Canal. Five methods for waste management were identified 

----------and evaluated to determine themost effective and safe method for completing the ultimate disposal of-

• 

this material. A brief description of each of these methods and the recommended waste management 

approach is presented in the following sections. 

6.4.1 Conveyor Loading and Railcar Transport 

Excavated material dumped in the staging area will be loaded by front-end loader onto a grizzly to be 

sorted by size. Material passing the grizzly will be loaded into the feed hopper of a conveyor system 

that lifts the material to a railcar. The larger material segregated by the grizzly will undergo size 

reduction and ultimately mixed with material being loaded on the conveyor. 

6.4.2 Front-end Loader, Containers, and Intermodal Railcar Transport 

This method uses a front-end loader to remove excavated material from the staging area and placing 

the material into 25 ton containers that will be transported by intermodal railcar to Envirocare for final 

disposal. Six containers will be transported on each intermodal railcar. A crane will be needed to 

handle the containers. A ramp can be constructed adjacent to the rail spur to allow the front-end 

loader to dump material directly into the containers on the intermodal rail cars. Otherwise the 

containers will have to be removed from the intermodal railcar and placed on the ground to be filled. 

6.4.3 Front-end Loader and Railcar Transport 

For this method, material staged in the Mound staging area would be loaded by a front-end loader 

directly into rail cars. As with the previous option, a ramp will have to be constructed next to the rail 

---.-- -- --spur-for-theloaderto-have-accessto-therail cars. -Prior-to being-loaded-into-the rail-cars,-the material-- --------

may have to be screened in the staging area to remove large objects. 
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6.4.4 Front-end Loader, Excavator, Supersacks, and Railcar Transport 

Another method considered for waste management was loading material from the staging area into 

supersacks. Each supersack would hold approximately 2 yd3 of material. A front-end loader would be 

used to load material in the staging area into supersacks attached to a custom built hopper unit. An 

excavator would load the filled supersacks into rail cars for delivery to Envirocare. This method also 

provides the opportunity for the bagged material to be stockpiled at another location within Mound 
-----

Plant. 

6.4.5 Excavator, Supersacks, and Railcar Transport 

This waste management method would be used in conjunction with the excavation method presented 

in Section 6.3.3.5 where the excavated material is loaded into supersacks at the Canal and transported 

to the staging area. In this case, the only activity at the staging area would be unloading the 

supersacks from the haul vehicle and loading them into rail cars for transport to Envirocare . 

6.4.6 Recommended Waste Management Method 

The recommended waste management method is the third method (Section 6.4.3) that uses a front-end 

loader to load the staged material directly into rail cars and shipped to Envirocare for disposal. 

Figure 6.3 is an illustration of the waste management activities at the staging area. Excavated material 

would be dumped by the articulated hauler at the Mound soil staging area unloading station. A field 

coordinator will determine, based on visual inspection, what portion of the material will have to be 

screened to remove large objects that may not meet the Envirocare waste acceptance criteria. The 

material will also be inspected to confirm that no free liquid is present. If liquid content continues to 

be a significant issue, moisture absorbent material i.e. Florco, will be added to the top layer of the rail 

container. In accordance with Waste Management procedures, the staged material will be placed into 

gondola rail cars as soon as practicable to minimize exposure of soil to weather. 

--- --------- ----- ----------------- ------------.-- --- ----------------
--~- ----- ------- -----
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6.5 . SITE RESTORATION 

This section briefly discusses the key site restoration design elements of the Removal Action 

including; establishment of final canal drainage profiles and general contours, backfill and topsoil 

placement in excavated areas with landscaping, and adjustments to inlet/outlet structures and features. 

6.5.1. Final Profile 

The final design profiles and contours will be primarily based on the depths of contaminated soils 

excavation and will be established to meet the following criteria: 

• Minimize the amount of imported fill soil required; 

• Minimize the potential of any standing storm water in the Canal; 

• Minimize the potential of storm water erosion damage to the restored Canal (e.g., 

rilling and scouring); and 

• Provide general storm water drainage from the north and south ends of the entire canal 

to the Overflow Creek in an unobstructed manner . 

Upon completion, the North Canal will look much the same as it does presently. The proposed 

centerline gradient (rate of drop) will be approximately 0.08% (0.8 ft. per 1000 ft) to 0.16%. 

The restored South Canal will look similar to the completed North Canal in both profile and cross

section. The proposed centerline will continue at the approximate 0.08% to 0.16% gradient until it 

intersects the Overflow Creek's inlet weir. 

The restoration will continue toward Benner Road in the portion of the South Canal that extends 200 

feet south of the ,last contaminated soil excavation area beyond the Overflow Creek. The additional 

200 feet will be modified to allow a smooth transition between the restored and existing (undisturbed) 

drainage from Benner Road. 

---------------------------------------
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6.5.2. Backfill and Topsoil Placement in Excavated Areas with Landscaping 

After verification samples are collected, and a 50 foot long Canal segment has been approved for 

receiving backfill, clean backfill will be placed. The fill will be obtained from an approved off-site 

source and placed into and over the excavated area in compacted lifl(s). The total depth of the 

compacted backfill placement will be approximately one foot. The upper-most backfill lift will be 

contoured to the grade specified on the design drawings and covered with I 0 mil plastic sheeting, until 
----------~------------------------------

the six inch thick layer of loosely compacted topsoil can be placed and hydroseeding completed. The 

final landscape package will be coordinated with the City of Miamisburg and the Miami Conservancy 

District. 

6.5.3. Adjustments to Storm Water Inlet and Outlet Points 

There are six inlet/outlet points to be addressed by the design: the culvert at the extreme northern end 

of the Canal (Community Park access road), the inlet culvert from the south pond, the flapper valve, 

the existing plant outfall box culvert, the South Property Main Drainage Stream, and the Overflow 

Creek weir (concrete box structure). Of these points, the culverts at the Community Park, the South 

Pond Culvert, and the Plant Outfall will not be adjusted. In addition, the Overflow Creek structure 

will not be adjusted unless the Plant storm water outfall re-routing project requires modification. For 

locations of these inlet/outlet points, refer to drawing MNDCONSl through MNDCONS3. 

The flapper valve will be replaced by an 18 inch concrete pipe set at the required drainage elevation; 

while, the access road presently over the flapper valve will be restored to its pre-removal action 

condition. 

The South Property intermittent drainage stream will be re-contoured and included in the Plant storm 

water re-routing project site drainage design. 

--.------------ - ----- ------------- ------------- --------------------------------------
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• 7. RECOMMENDED REMOVAL ACTION DESIGN 

Based on the design methods discussion (Section 6), the following is a description of the Removal 

Action design. Figure 7.1 is a flow chart that highlights the recommended Removal Action plan. 

7.1. SITE PREPARATION 

-----------------------
-------lnstatraperimeter construction fence around the Canal site with a locked gate at all access road exits. 

• 

The fence will be installed in 2 phases: the South Canal area first, followed by the North Canal area. 

The site activities will be supported by a construction laydown area located on the New Property 

portion of Mound Plant, just inside the west boundary, approximately due east of the Conrail trestle 

over the Canal. Support activities will include worker dress-out, equipment decontamination and 

storage, supply storage, and mobile laboratory. 

A staging area for transfer of excavated soil into gondola rail cars will be established on Mound Plant 

adjacent to the existing rail spur . 

The sequence of removal activities will be coordinated with the following projects: 

• 

• 

• 

• 

Reroute of drainage flow from Canal; 

Extension/upgrade of the access road throughout OU4; 

Upgrade of rail spur; and, 

Upgrade of soil staging area (rail siding) . 

- .------------
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• MATERIAL HANDLING AND SHIPPING 
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7.2 . EXCAVATION 

The OU4 canal will be excavated in 8 phases. Each phase will consist of the following basic 

sequences: 

1. Clear local area of surface vegetation. 

2. Excavate soils with an excavator and place into articulated hauler. 

3. Transfer soil via articulated haulers to the Mound staging area. 

4. Dump soils into staging area pile. 

Variations on this sequence may utilize an additional excavator near the Canal bank as a contingency 

to this recommended design. Potential variations to this design have been discussed in Section 6.3.4. 

The 8 phases consist of several 50 foot long segments (Stations) of the Canal or drainage ditch. The 8 

phases are: 

Phase 1: Overflow Weir Station 56+00 to 57+50 

Phase 2: Access Road Extension Station 45+50 to 53+00 

Phase 3: Canal South of Overflow Weir Station 61 +50 to 57+50 

Phase 4: North Canal Station 31+30 to 5+00 

Phase 5: South Canal (N. of trestle) Station 31+30 to 45+50 

Phase 6: South Canal (S. of trestle) Station 53+00 to 56+00 

Phase 7: Access Road Removal Station 43+~0 to 51 +50 

Phase 8: Demobilization 

The soils in each segment will be initially excavated according to the established design profiles. 

Following measurement of screening samples, additional excavation may be elected to improve the 

confidence that the cleanup goals are met. These samples will only be analyzed for Pu-238 

concentration in a mobile lab at the site . 
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7.3 . WASTE MANAGEMENT 

All contaminated wastes will be transferred to the Mound railcar staging area. Stockpiled wastes 

(transferred from OU4) will be loaded on a scheduled basis into railroad gondola cars. The rail cars 

will be staged to continuously load the waste piles and then be staged pending pickup by Conrail 

trains and delivered to the Envirocare facility in Utah. 

------------ ---------- ------------- -=--=---:c--~ 

Non-contaminated wastes will be treated according to established Mound procedures and federal and 

state regulations resulting in either disposal at off-site solid waste landfills, the Mound Spoils Area, or 

as sanitary wastewater (NPDES 001 ). 

7.4. VERIFICATION SAMPLING 

Foil owing excavation, samples will be taken from the excavated surface and shipped to a suitable off

site certified laboratory for. analysis. The results will be evaluated to determine whether the removal 

cleanup goal was met, and to identify any other potential site contaminants, in accordance with the 

OU4 Field Sampling Plan. 

7.5. SITE RESTORATION 

The excavated surfaces will be backfilled with sufficient clean fill material to restore the Canal to 

appropriate grades and elevations as required for storm water management and aesthetics purposes. It 

is not intended that the original Canal elevations will be restored in most, if not all, locations. The 

final surface will include a layer of topsoil followed by hydroseeding. The Canal will not be a 

conduit for Mound surface water discharge after this removal. Rather, these flows will be directed 

through the new drainage pipeline culvert system, discharging to the weir leading to the existing 

overflow creek south of the Conrail trestle. The access road between the North and South Canals will 

be restored and a culvert pipe will be installed to permit storm water to flow between the North and 

South Canals. Flows in the Canal after completion of the Removal Action will be seasonal and 

dictated by rainfall events. --. ---- ----- --- -- ------ --- --------------------- -------- ---------- ---- ------------------------- ---

ER Program, Mound Plant 
100% Draft Final 

OU4 Miami-Erie Canal Removal Action 
August 1996 

Design Memorandum 
Page7-6 



• 8. COST ESTIMATE 

The estimated cost for performing the Removal Action is shown in Table 8.1. 

This estimate, is consistent with the level of detail present at the 100% design stage, and is based on 

the following assumptions: 

~----- -----=-1-. ----=Th= e costs associated wiili-the of£:site Drainage Rerouting, Access Road-Upgrade, and Rail 

Spur Staging Area Upgrade projects have not been included in these estimates. 

• 

2. Bulk disposal of excavated soil in rail cars to Envirocare site in Utah. 

3. Volume of soil to be excavated (based in a cleanup standard of 75 pCilg): 

a. North canal = 224,397 ftl 

b. South canal = 278,127 ftl 

c. Drainage ditch = 28,000 ftl 

TOTAL = 530,524 ftl = 19,650 yd3 

4. Volume of soil to be disposed= 25,550 yd3 (excavated volume increased by 30% to account 

for uncompacted soil). 

5. RR gondola car capacity is approximately 90 tons (70 yd3 
). Note: The final decision on rail 

mode is still pending negotiations with various outside parties responsible for rail cars, 

permits, schedule commitments, etc. 

6. Removal Action Sampling: 

a. Screening (Pu-238); 4800 samples at $100.00 each 

b. Verification (Pu-238); 600 samples at $500.00 each 

c. Verification (chemical); 120 samples at $3,000 each 

-.- _ __7 ·--· _ _ BackfilL volume equals.l4,4 SA yd'_ (clean fill)_and _7,000 yd' (topsoil).. _ _ _ _ __ ___ __ _ _ __ _ _ _ __ _ _ _ _ __ _ 
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ITEM 

I 

2 

3 

4 

5 

6 

7 

8 

Table 8.1. Removal Action Cost Estimate 

100% Draft Final 

DESCRIPTION 

Site Preparation 

Soil Excavation and Handling 

Staging Area 

Site Restoration 

Sampling 

LLRW Transportation 

Disposal at Envirocare 

Field Support 

TOTAL 

plus contingencies (20%) 

TOTAL PROJECT COST 

COST($) 

$194,950 

$1,446,400 

$699,500 

$344,040 

$823,000 

$3,052,000 

$7,149,300 

$423,175 

$14,132,365 

$2,826,473 

$16,958,838 

Note: Costs associated with rail cars are soft. Solid estimates must await decisions and responses 

from appropriate outside organization dealing in rail transportation. 

---.-------------------------------~--------~-----------------·-------
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8 . Work schedule is composed of 50 weeks/year, 4 days/week, 10 hours/day. 

9. Costs are based on equipment and labor usage rates (including overhead and profit) obtained 

from Means (1996). 

10. No long-term O&M costs. 

11. The Rail Spur Staging Area "tug" is equivalent to a forklift. 

12. Costs associated with the following items have not been identified in this estimate: 

• contaminated water transport, treatment and disposal at Mound; 

• Envirocare "footprint" and "representative" sampling and analysis; 

• miscellaneous low level radioactive waste (LLR W) disposal (PPE trash; 

decontamination wastes, construction debris); 

• removal handling, and disposal of unknown quantities of buried debris (i.e., tank 

material); 

• 

• 

flapper valve and culvert removal/replacement; and, 

culvert sealing/capping . 

--- -----~-----~--~-~-~ ---~-- --~-----~ 
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9. PROJECTSCHEDULE 

The schedule for the OU4 Removal Action is shown in Figure 9.1. 

The schedule includes the following related project activities: 

• Site Drainage Reroute 

• Access Road Extension 

• Rail Spur Staging Area Upgrade 

The schedule is based on the following assumptions: 

1. Work schedule is composed of 50 weeks/yr, 4 days/week, 10 hours/day. 

2. Single or double construction crew, one shift. 

3. Access to North Canal prohibited prior to September 1996. 

4. Related projects (above) will be executed as shown on schedule. 

5. No "re-excavation" will be required. 

6. No mixed wastes will be encountered . 

Schedule requires changes; decisions outside ICI planning control are pending. 
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10/4/96 100% COST ESTIMATE 7:46AM 

• BASIS FOR ESTIMATE 

1 Equipment, material, and labor cost, where applicable, are based on Means heavy construction cost data. 

2 Single heavy duty operator will handle back-up excavator, road maintenance equipment, and dozer operation. 

3 All prices are for material and installation. 

4 lntermodal Container Rail Transport cost are based soley on estimates. (cost data to be provided by EG&G) 

5 LLW Disposal cost are based soley on preliminary cost estimates. (cost data to be provided by EG&G) 

6 Quantities and durations used in this estimate are listed in the text of the Design Memo or in the table below. 

7 Cost include overhead and profit. 

8 Electrical power cost are not included in this estimate. 

9 This estimate assumes no additional handling to stabiiiieor size waste pnor to shipping:-~-.---------------

1 0 This estimate is based on completion of the project within the specified construction schedule. 

COST ESTIMATE 
SUBTASK NUMBER UNITS COST COST SUB TASK TASK 

LINE ITEM OF UNITS OR PER PER TOTAL TOTAL 
IN GROUP TIME UNIT LINE 

SITE PREPARATION 

Fencing 
Fencing - 7' chain link CONTRACT 

Gates - 20' double $60,000 

$60,000 
Construction Support Area 

Subgrade preparation 1 Aae 44000 SqFt $0.25 /sqll $11,000 

• Drainage controls 1 Each 2000 Ft $10 /foot $20,000 

Geotextile material 1 Aae 44000 SqFt $0.10 /sqll $4,400 

Stone base - #2's 1 Each 1100 Ton $15 /ton $16,500 

Stone surface - 304's 1 Each 1100 Ton $15 /ton $16,500 

$68,400 
Construction Support Equipment 

Decon trailer 1 Each $30,000 
Portable rest-room 3 Each 18 month $50 /pol $2,700 
Fuel storage- 1000 gallon tank 2 Each 18 month $100 /lank $3,600 
Water storage - 500 gallon tank 2 Each 1 Each $7,500 /lank $15,000 

$51,300 
Temporary ElectricaUMechanicai/Telephone 

Electrical service 1 Each 5 Service $2,000 /1181Vice $10,000 

Security lighting 1 Each 3 Lights $1,250 night $3,750 

Telephone 1 Each 3 Service $500 /aeMo& $1,500 

$15,250 
Decontamination Station 

Grading 1 Each 600 SqFI $1 /sqlt $600 

Geotextile material 1 Each 600 SqFt $0.10 /sqll $60 

HOPE liner- 60 mill 1 Each 600 SqFt $2 /sqll $1,200 

Stone surface - 304's 1 Each 16 Ton $15 /ton $240 

Transfer pump 1 Each 1 Pump $1,000 /pump $1,000 

Water storage - 1200 gallon tank 1 Each 2 Tanka $700 /lank $1,400 

$4,500 

-----~--. ----- - - - -- -- --- - -~ ---------- -- ----- ---- ------ -- -- ---------- ----- ------ - ------ -- --- --·---$194,950 -
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10/4/96 100% COST ESTIMATE 7:46AM 

• COST ESTIMATE 
SUBTASK NUMBER UNITS COST COST SUB TASK TASK 

LINE ITEM OF UNITS OR PER PER TOTAL TOTAL 

IN GROUP TIME UNIT LINE 

EXCAVATION, LOADING 

Excavation and Loading 
Track excavator 790 ELC - primary 1 Each $188,000 
Track excavator 790 ELC- back-up 1 Each $188,000 

Heavy duty operator - Primary 2 Each 50 Weeks $1,400 /week $140,000 

Fuel 200 Gai/Wk 50 Weeks $1.30 /gallon $13,000 

Decon worker 
-· -- --. 2 Each 50 Weeks $1~200 /week s12o:ooo· 

RCT 2 Each 50 Weeks $1,200 /week $120,000 
$769,000 

Erosion Controls 

Silt fencing 1 Each 4000 Ft $1.75 /root $7,000 

Hay Bales 1 Each 400 Each $3 /bale $1,200 

Hydro-seeding 1 Each 50000 Sqfl $0.10 /sqft $5,000 
$13,200 

Storm Water Control 

Earth dams 1 Each 3 Dams $6,400 /dam $19,200 
Sump/transfer pump 1 Each 2Pumps $2,500 /pump $5,000 
Temporary Piping 1 Each 200Ft $10 /root $2,000 

$26,200 

$808,400 

• LOCAL HAUL 

Local Haul 
Articulated Hauler 2 Each 1 $236,000 $472,000 
Heavy duty operator 2 Each 50 Weeks $1,400 /week $140,000 
Fuel 400 Gai/Wk 50 Weeks $1.30 /gallon $26,000 

; $638,000 

$638,000 

STAGING, SORTING, LOADING 

Loading 

Front end loader 2 Each 1 $154,000 $308,000 
Heavy duty operator 2 Each 50 Weeks $1,400 /weak $140,000 
Fuel 300 Gai/Wk 50 Weeks $1.30 /gallon $19,500 
Decon worker 2 Each 50 Weeks $1,200 /week $120,000 
RCT 1 Each 50 Weeks $1,200 /week $60,000 

$647,500 
Shipping Preparation 

Stabilizing Material BULK $52,000 
$52,000 

$699,500 

- -.~---- -------------~----------~--~----------------- ----------
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10/4/96 100% COST ESTIMATE 7:46AM 

• COST ESTIMATE 
SUBTASK NUMBER UNITS COST COST SUB TASK TASK 

LINE ITEM OF UNITS OR PER PER TOTAL TOTAL 
IN GROUP TIME UNIT LINE 

TRANSPORTATION 

Gondolla Cars Rail Transport 

Gondolla rental & Shipping 380 Each 70 Tonsea $100 /tan $2,660,000 

Gondolla demurrage 48 Each 50 Weeks $100 /week $240,000 

Liners 1 Each 380 Cars $400 /liner $152,000 

- --- .. --

$3,052,000 

$3,052,000 

DISPOSAL 

LLW Disposal 

Special handling (30% of cars) 1 Each 114 Cars $2,200 /event $250,800 

Disposal 1 Each 25550 Cuyd $270 /a.yd $6,898,500 

$7,149,300 

$7,149,300 

SITE RESTORATION 

Restoration 

• Dozer 850C 1 Each 50 Weeks $1,500 /week $75,000 

Clean fill 1 Each 14454 Cuyd $10 /a.yd $144,540 

Top Soil 1 Each 7000 Cuyd $15 /a.yd $105,000 

Hydroseed 1 Each 650000 Sqft $0.03 /sqft $19,500 

$344,040 

$344,040 

SAMPLING 

Screening 

Sample collection 1 Each 4800 Each $10 /sam $48,000 

On-site Laboratory 1 Each 1 Lab $325,000 /Lab $325,000 

$373,000 

Verification 

Sample collection 1 Each 600 Each 

Analysis - pu238 1 Each 600 Each 

Analysis - Chemical 1 Each 120 Each 

Validation 1 Each 600 Each CONTRACT 

Reporting 1 Each 1 Each $450,000 

$450,000 

$823,000 

- ----- ---- - ------ -- ----- ---- ------------ - -- -- ---------------- ---- -- ---• 
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10/4/96 100% COST ESTIMATE 7:46AM 

• COST ESTIMATE 
SUBTASK NUMBER UNITS COST COST SUB TASK TASK 

LINE ITEM OF UNITS OR PER PER TOTAL TOTAL 
IN GROUP TIME UNIT LINE 

MISC. 

Survey 
Pre-excavation profile 1 Crew 5 days $800 /day $4,000 

Post-excavation profile 1 Crew 5 days $800 /day $4,000 

Controls for confirmation 1 Crew 40 days $800 /day $32,000 

Controls for verification 1 Crew 10 days $800 /day $8,000 ·-- -

Verification sample locations 1 Crew 10 days $800 /day $8,000 

Restoration grade control 1 Crew 10 days $800 /day $8,000 

$64,000 

Access Road Maintenance 

Stone surface - 304's 1 Each 1000 Ton $15 lion $15,000 

$15,000 

Engineering Support 

Field engineer 1 Each 65 Weeks $1,600 /week $104,000 

$104,000 

Project and Field Management 
Project manager 1 Each 65 Weeks $1,900 /week $123,500 
Superintendent 1 Each 65 Weeks $1,795 /week $116,675 

• $240,175 

$423,175 

Preliminary project estimate $14,132,365 
20% contingency $2,826,473 
Total project estimate $16,958,838 

• 
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EXECUTIVE SUMMARY 

This Waste Management Plan (WMP) describes the handling and management procedures for all wastes 

generated as part of the OU4 Removal Action. The WMP specifies the existing Mound procedures and 

additional methods (to be developed) applicable to the identified waste management activities. 

Based on the companion OU4 Design Memorandum, several waste streams are identified resulting from 

the removal action. Next, handling and treatment options are developed, and waste staging facilities are 

iOentified:-Final-disposal actions are-determinecCfor each waste stream. 

The principal waste generated for this removal action consists of the soils and sediments from the Miami

Erie Canal and the Mound Plant drainage ditch (off-site portion). The preferred disposal method is to 

package the waste and ship it to the U.S. EPA certified Envirocare disposal facility, in Utah, as a low 

level radioactive waste (LLR W). This WMP identifies the requirements for disposal of waste at this 

facility . 

------------ -------------- - ------ -----~---- ------------ -----
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• 
1. INTRODUCTION 

1.1. BACKGROUND 

This Removal Action consists of the excavation of contaminated soil and sediments from the Miami-Erie 

Canal and disposal of those materials at a pennitted off-site disposal facility. The design activities 

associated with this Removal Action are developed in the OU4 Removal Action Design Memorandum. 

That Design Memorandum includes the development of activities such as site preparation, excavation of 

-- ~----- ~tlfecontaminafea-matenals; wasfellandliiig~ ancfSife restoration. In aai:lition, otliei important components 

of the Removal Action, not included in the Design Memorandum, have been developed separately. These 

separate plans include the Field Sampling Plan, the Health and Safety Plan, the Quality Assurance Project 

Plan, and the Waste Management Plan. 

• 

1.2. PURPOSE 

The purpose of the Waste Management Plan is to describe the handling and management procedures for 

the waste generated as part of the OU4 Removal Action. Standard Mound Plant procedures are cited 

where such procedures exist and are applicable. The OU4 Removal Action includes aspects of waste 

handling, transportation, and disposal not covered by existing Mound Plant procedures. Consequently, 

this Waste Management Plan also describes new guidelines and methods applicable to those activities not 

delineated by existing standards. 

1.3. SCOPE 

This plan describes the management and disposal of both contaminated waste streams and conventional 

solid and other non-hazardous streams (e.g., vegetation, surface water in unexcavated areas, etc.). All 

waste streams generated by the OU4 Removal Action are described in this Waste Management Plan. 

Some aspects of waste handling, particularly issues related to the management of radioactive-contaminated 

soil and sediments, are addressed in the Design Memorandum. This plan is concerned primarily with 

procedures such as obtaining necessary pennits, conducting adequate waste sampling and characterization, 

and defining responsible parties for different aspects of waste management. Section 6.4 of the Design 

Memorandum describes the design-related issues of waste management. 

-.----- ~----- ~ 
--------------------
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2. WASTE STREAMS 

The OU4 Removal Action will generate a number of waste streams. Eight such streams have been 

identified. This section briefly describes each of these waste streams, including each waste stream's 

origin, its anticipated characterization (i.e., contaminated or uncontaminated), and its projected volume, 

where applicable. A summary of the Waste Management Strategy for OU4 is shown in Table 11.1. 

2.1. SURFACE DEBRIS 
--------------------------

All debris will be removed from the Canal prior to excavation as part of the site preparation activities. 

For the purpose of this Removal Action, surface debris is defined as non-vegetation debris such as man

made paper products, food containers, building materials, rocks, animal carcasses and similar non

indigenous materials. Surface debris from the Canal will be handled as conventional solid waste. It is 

estimated that 10-20 yd3 of surface debris will be generated during this Removal Action. 

2.2. ABOVE-GROUND VEGETATION 

Most of the Miami-Erie Canal is grown over with vegetation ranging in size from short grasses to 

medium-sized trees. Large vegetation will be removed to excavate the underlying contaminated soils and 

sediments. Other vegetation such as grasses and short brush may be left in-place to maintain the stability 

of the underlying soil until excavation. Removal of large vegetation will occur during the clearing 

activities included under site preparation activities. Vegetation taken from the Canal will be chipped and 

left in place. It is estimated that 10,000 yd3 of vegetation waste will be generated during clearing. 

2.3. SOIL AND SEDIMENT 

Excavation and disposal of contaminated soil and sediment from the Canal is the objective of this Removal 

Action. Consequently, management of this waste stream is a primary consideration in the overall design 

of Removal Action activities. The amount of soil and sediment excavated at each location in the Canal 

is dependent upon the amount of contamination detected at that location. Analyses of soil and sediment 

samples from the Canal were used to determine an excavation profile for each segment of the Canal (DOE 

1993a and Robinson, et al 1974). Based on this profile, it is estimated that 25,550 yd3 of contaminated 

~ojl_3.!!_d _sedi_!1!eQt~i(l_b~g~!le_IJl1eQ. __ '"(he_ soiL and sediments_wiiL be_managed as low-level-radioactive -- - --- --

- .----- waste (LLRW). . 
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I 
Waste Type Waste 

I Class : 

Surface Debris Solid 
I 

I 
I 

Above-groun~ Solid 
vegetation 

I 

Soil and I LLRW I 

Sediment I 

I 
I 

' 
' 
I 

Stumps, 
I 

LLRW 
Roots, Rocks 

I 
I 

' 
I 

Construction ! LLRW 
Debris I 

I 

Potentially 
; 
I Solid 

Contaminated or 
I 

Water I LLRW 
I 
I 

Personal I LLRW 
' 

Protective I 
Equipment I 

I 

Sampling ! LLRW 
Waste 

I 
I 

I 

NA = Not Applicable 
• Indicates P~ferred Option 

i 
ER Program, Mound Plant 
I 00% Draft Final 

• 
Table 11.1 Mound OU4 Removal Action Design Waste Management Plan -- Summary 

I 

Generation Initial Treatment 
Activity Staging 

Clearing OU4 NA 
Stockpile 

Clearing OU4 Chipped 
Stockpile 

Excavation OU4 NA 

Excavation OU4 Size 
Reduction 

Excavation OU4, Size 
Stockpile Reduction 

Excavation, OU4, NA 
decon, rinseate, Rail Spur 
soil dewatering 

Excavation, OU4, NA 
waste handling, Rail Spur 
site restoration, 
sampling 

Excavation, OU4 NA 
Sampling 

OU4 Removal Action Waste Management Plan 
August 1996 

Packaging 

Loaded into: 
a) dump trucks • 
b) boxes/sacks/flatbed 

NA 

Loaded into: 
a) dump trucks • 
b) boxes 
c) supersacks 

Loaded into: 
a) dump trucks • 
b) boxes 
c) supersacks 

Loaded into: 
a) dump trucks • 
b) boxes/sacks/flatbed 

a) plastic tanks • 
b) tanker truck 

a) drums • 
b) boxes 
c) supersacks 

a) drums 
b) boxes • 
c) supersacks 

Mound Transport 
Interim Storage 

24 hr. Area Truck 

NA NA 

Rail Spur Area a) gondola railcar ... 
b) flatbed railcar 
c) flatbed truck 

Rail Spur Area a) gondola railcar • 
b) flatbed railcar 
c) flatbed truck 

Rail Spur Area a) gondola railcar • 
b) flatbed railcar 
c) flatbed truck 

NA a) flatbed truck • 
b) tanker truck 

I 

i 
I 

a) Mound • 
1 

a) gondola railcar • 
b) rail spur area I b) flatbed railcar 

~ c) flatbed truck 
I 
I 
I 

a) Mound a) gondola railcar • 
b) rail spur area • b) flatbed railcar 

, 

1 

c) flatbed truck 

I 
i 
I 
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I 

I 

• 
Disposal 

Solid Waste 
Landfill 

NA 

Envirocare 

Envirocare 

Envirocare 

a) overflow 
creek 
b) WD 
c) SO 

Envirocare 

Envirocare 



• 

• 

If confirmatory sampling indicates a portion of the soil and sediment also qualifies as RCRA

hazardous, that material will be appropriately handled and disposed of as a mixed waste. This 

contingency is described in more detail in section 5.1.2. 

2.4. STUMPS, ROOTS, AND ROCKS 

Site preparation activities, particularly clearing, will remove only surf~ce debris and vegetation. 

Underground indigenous material, such as tree stumps and roots and possibly large rocks, will be 
~~~--~---~---------~-----

encountered during excavation. Since these waste forms have been in direct contact with the 

contaminated soil and sediment, this underground indigenous material will be managed as LLRW. 

The projected volume of this waste stream is less than I% of the soil and sediment waste volume. 

2.5. CONSTRUCTION DEBRIS 

Construction debris refers to large, non-indigenous materials such as concrete and steel found below 

ground surface during excavation. Like underground indigenous materials, construction debris will be 

managed as LLRW. This waste stream is included as a contingency, since little such underground 

construction debris is expected to exist in the Canal. The projected volume of this waste stream is 

estimated to be 5-20 yd3
• 

2.6. PERSONAL PROTECTIVE EQUIPMENT 

Workers at OU4 will utilize personal protective equipment (PPE) as described in the Health and Safety 

Plan. Such equipment will include gloves, disposable shoe covers, etc. After use, PPE will be 

handled as LLRW. It is projected that less than 100 55-gallon drums of contaminated PPE will be 

generated during the Removal Action. 

2. 7. POTENTIALLY CONTAMINATED WATER 

This waste stream is comprised of three sources of water potentially contaminated with radioactive 

constituents. The first source is surface water collected from the Canal during excavation. The 

existing flow of surface water in the South Canal will be diverted before implementation of the 

•

- __ _ _ ____ Removal Actioit;-however, surface-water -may still-be-present in-the-Canal due to-precipitation. -The---- ---- ------ --

second source of potentially contaminated water would be generated by dewatering excavated soil and 
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sediments. The third source is the decontamination facility, which would use a water spray to remove 

contamination from large equipment used during the Removal Action. Water from these sources will 

be handled similarly and samples will be analyzed to determine the proper method of disposal. It is 

estimated that 1,000-10,000 gallons of potentially contaminated water will be collected during the 

Removal Action. The Waste Management strategy assumes no groundwater will be encountered 

during this removal action (see Design Memorandum, Section 5). 

2.8. SAMPLING WASTE 
------- ------·------

• 

Samples will be taken from the contaminated media prior to shipment to the off-site disposal facility. 

Analysis of these samples will occur .on-site to confirm that soil characteristics meet off-site shipping 

requirements. This waste stream will be handled according to the requirements of the OU4 Field 

Sampling Plan. The volume of these samples is expected to be minimal. 

------- ----- ----- ------ ---------- --------.---------
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3. MANAGEMENT OF NON-LOW LEVEL RADIOACTIVE WASTE 

This section details the waste management procedures for waste streams that do not require disposal at 

the off-site disposal facility. These waste streams include surface debris, brush and trees, and 

potentially contaminated water. 

3.1. SURFACE DEBRIS 

~~- -~----suifacedebns removed from the-Canal is-the responsibility of the con~cto--;-Performing site 

preparation activities. Because the surface debris is uncontaminated, no special licensing or waste 

handling qualifications are required. The contractor will handle the waste as a conventional (non

hazardous) solid waste. 

• 

Surface debris removed from the Canal will be disposed of in a bulk receptacle, leased from a licensed 

trash hauler. Surface debris may be packaged in plastic bags and disposed of directly in the bulk 

receptacle. When the receptacle is full, the licensed trash hauler will transport the receptacle to an 

appropriate off-site solid waste disposal facility . 

3.2. ABOVE-GROUND VEGETATION 

Above-ground vegetation will be removed by the site preparation contractor as part of the clearing 

activities. After removal, this vegetation will be handled by Mound personnel. 

The removed vegetation will be temporarily placed along the banks of the Canal. Large vegetation 

will be reduced in size through the use of a chipper. The chipped wood will be left at the Canal for 

use in site restoration. 

3.3. POTENTIALLY CONTAMINATED WATER 

The sources of potentially contaminated water are described in Section 2.7. The handling and disposal 

of water collected from these sources is the responsibility of Mound Environmental Restoration. 

-------- -------------
---------~ ------ -- ----- --------- ----~--

- .---~-~ 
----------- ------
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• 
The methods for collecting potentially contaminated water are described in the Design Memorandum. 

Water generated at the Canal site will be collected in plastic storage tanks. The water in the storage tanks 

will be sampled to determine the concentration of radioactive constituents. The proper method of 

disposal will be determined based on, the results of this sampling. Sampling will be conducted by Mound 

personnel in accordance with existing Mound· Procedures. Generally, the off-site water will be 

discharged into the site drainage reroute after confinnatory sampling. The alternative, if the water is 

determined to be contaminated (above 2 disintegrations/minute/milliliter for gross alpha and 20 

nanocurie/liter for tritium), is to transport the water to the Waste Disposal (WD) Building at the Mound 

. Plant. After arriving at the WD Building, water will be disposed if the concentrations of the contaminants 

does not exceed the WD Building acceptance criteria. Disposal of water at the WD Building will be 
------------- --~-------~---- --~------~-~----~---- ---- -------

• 

conducted in accordance with Mound Procedures. If analysis of the water indicates that it does not meet 

the acceptan~ criteria, the storage tanks will be stored at Mound Plant at the direction of the Field 

Coordinator. 

Poten~ally contaminated water will also be collected at the on-site staging area by the rail spur. Water 

from this source will be directed to a settling sump at the soil staging area and pumped to a poly holding 

tank (as necessary)~ This method will allow the separation of the silt and soil particles before release of 

· thewater . 

_. ~ _ -:~~=0Mound.Plant ----- -- -OU4Rcmoval-~:::~ 99~ement-Plan ---------Management-of No:~~~::~~ ---------
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4. DISPOSAL AGREEMENT WITH ENVIROCARE OF UTAH, INC . 

Waste materials determined to be contaminated with radionuclides must be disposed of at an approved 

off-site disposal facility. Based on the wastes identified in Section 2, LLRW will include the 

following: soil and sediment; stumps, roots, and rocks; construction debris; sampling waste; and PPE. 

These wastes will be shipped to Envirocare of Utah, Inc. for disposal. If necessary, another 

appropriately licensed disposal facility could be utilized; however, disposal at Envirocare is assumed 

for this Waste Management Plan. 

Mound Plant has been granted an exemption from DOE Order 5820.2A that makes possible off-site 

shipments of LLRW soil to a commercial disposal facility. Currently, a formal agreement exists 

between DOE-Mound and Envirocare that permits LLRW material to be disposed at Envirocare. 

However, there are a number of steps that must be followed prior to reaching a specific agreement· for 

the OU4 Removal Action. This section describes these steps and the nature and authority of the final 

agreement between DOE-Mound and Envirocare. 

4.1. PRE-SHIPMENT SAMPLING 

Mound has an established waste stream "Mound Soils", that includes soil and limited amount of rubble 

and debris. 

Confirmatory samples will be collected by Mound personnel in accordance with existing Mound 

Procedures. Samples will be shipped to a Utah-certified laboratory in accordance with Envirocare 

requirements. DOE-Mound currently has a Utah-certified laboratory on contract to perform the 

required analysis. Confirmatory samples will be used to support the "Mound Soils" waste profile. 

4.2. DISPOSAL AGREEMENT 

The first subsection describes the sequence of events that will be followed to maintain the disposal 

agreement between DOE-Mound and Envirocare. The second subsection describes the waste 

acceptance criteria that will govern all off-site waste shipments from the OU4 Removal Action. 

---------- ----- --------
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4.2.1. Maintaining the Waste Profile 

The following sequence of events is necessary to maintain the disposal agreement for the "Mound 

Soils" waste stream. The steps are as follows: 

1) The confirmatory samples described in Section 4.1 will be collected and analyzed by a 

Utah certified laboratory. 

------

2) After receiving the analytical results from the confirmatory samples, Mound Waste 

Management will evaluate the data against the current "Mound Soils" waste profile. 

-------

3) Mound Waste Management will make any necessary adjustments to the "Mound Soils" 

waste profile and submit to Envirocare for approval. 

4) Upon approval, Envirocare will issue Mound a "notice to transport" indicating 

acceptance of the modified waste profile . 

4.2.2. Waste Acceptance Criteria 

The waste disposal agreement will specify the waste characteristics acceptable for disposal from the 

OU4 Removal Action. The acceptance criteria will be based on the pre-shipment sampling results. 

Besides these specific criteria, Envirocare also has some general waste acceptance criteria. These 

criteria pertain to waste activity limits, debris volume limits, and waste-form size restrictions. 

Waste activity limits are established in the Envirocare's operating permit. No soil will be accepted if 

it contains radionuclides at activities greater than these limits. 

[Note: If contamination levels exceed Envirocare's acceptance criteria, then the waste will be sent to 

other acceptable disposal sites. However, this is believed to be a low risk probability that the canal 

will produce contamination outside the acceptance of Envirocare.] 

------- ------------ -
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The debris volume limit restricts the volume of debris present in waste soil shipments to I 0%. This 

limit is applied to the entire waste shipment negotiated in the waste disposal agreement. It does not 

apply to each packaged volume of waste shipped. Each rail car shipped does not have to satisfy the 

10% limit, but the total of all waste shipped cannot exceed this limit. For the purpose of applying this 

restriction, debris refers to any waste material that is not soil. 

Envirocare's waste-form size restrictions limit the size of non-compactable waste material. All waste 

disposed of at Envirocare must have one dimension less than 10 inches. The other two dimension_s _______ _ 
. -----------------------------------

can be up to 8 feet. Large tree stumps are exempt from this size restriction because Envirocare has 

equipment on site to reduce large stumps to the required dimensions. Large waste material (primarily 

construction debris) will be reduced in size before being shipped for disposal. The method employed 

for size reduction of construction debris will depend on the nature of the subsurface material 

encountered (see the Design Memorandum) . 

--- ·--- - ----------~ .------. --.------- ----------
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5. MANAGEMENT OF LOW LEVEL RADIOACTIVE WASTE 

This section describes the activities related to the shipment of waste from Mound Plant to Envirocare. 

Most aspects of waste material handling are developed in the Design Memorandum. Only two aspects 

of the management of LLRW are described in this Waste Management Plan: (1) pre-shipment 

activities and (2) transportation permits. 

5.1. PRE-SHIPMENT ACTMTIES 
---------------

• 

The methods for excavating waste soil and debris and transporting it to the staging area at Mound 

Plant are developed in the Design Memorandum. In addition, the Design Memorandum describes 

contingencies for dewatering excavated soil. Other pre-shipment activities not described in the Design 

Memorandum include pre-shipment waste sampling, as well as the preparation of waste shipping 

documentation. These activities are described below. 

5.1.1. Waste Sampling 

One of the conditions placed on DOE-Mound when shipping waste to a commercial, off-site disposal 

facility is that the waste be accurately characterized to ensure the concentrations are within the limits 

established in the disposal agreement. To satisfy this requirement, waste material staged at the on-site 

staging area will be sampled and analyzed at the on-site laboratory. Mound personnel will perform this 

sampling in accordance with field guidelines to be determined. Envirocare has no pre-shipment 

sampling requirements beyond the representative and fingerprint sampling required for new waste 

streams. 

It is expected that all contaminated waste streams shipped to Envirocare will be LLRW only. 

However, if samples taken from the Canal indicate the possible presence of CERCLA hazardous 

substances, namely polychlorinated biphenols (PCBs), polycyclic aromatic hydrocarbons (PAHs), and 

lead in sufficient concentrations, they may render some quantities of soil and sediment RCRA

hazardous waste. This pre-shipment waste sampling will determine if the waste requires management 

and disposal as a mixed waste, and if so, the waste will be isolated and temporarily stored on site. 

Other waste excavated in the same area will be sampled to confirm they can continue to be managed 

_ _ • _ _ _ _as.LLR W .. Envirocare bas the capacity-to accept·mixed waste;- however;-a neW WaSte streani wO~id -- --- ---
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have to be negotiated between DOE-Mound and Envirocare. Mixed waste would remain on site until 

such an agreement was finalized. If analysis of previous sampling results indicate particular areas of 

the Canal are more likely to contain hazardous substances, those areas will be subjected to routine 

screening prior to shipping to Envirocare. 

5.1.2. Preparation of Waste Shipping Documentation 

Mound Waste Management will prepare a manifest and transportation plan and su_!)mit them__to _________ _ 
---------

Envirocare prior to shipping the waste. When the plan and manifest have been reviewed and 

approved, Envirocare will send a Notice to Transport to Mound. Mound will provide Envirocare with 

three days notice prior to shipping. 

5.2. TRANSPORTATION PERMITS 

There are a number of entities that have jurisdiction over one or more aspects of the shipment of 

contaminated soil from Mound Plant to Envirocare. DOE has its own internal requirements for 

packaging and transporting waste. Other entities that have authority in this matter include the U.S. 

Department of Transportation, the U.S. Environmental Protection Agency, Conrail, the Nuclear 

Regulatory Commission, and Envirocare. 

----------- ----~-- ------- -----------
·--- ----- --------.• ------ ----- --------------
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1. INTRODUcriON 

This Field Sampling Plan (FSP), together with the OU4 Removal Action Quality Assurance Project Plan 

(QAPjP), is designed to provide guidance to field personnel in implementing the proposed removal action 

sampling and subsequent verification sampling activities associated with the OU4 Miami-Erie Canal 

removal action. The main objective of this FSP is to ensure that the field activities, sampling techniques, 

and sample handling procedures meet the data quality objectives stated in theQAPjP. Specific objectives of 

the field sampling program are as follows: 

• Provide environmental data obtained through smq>ling and analysis that is comparable in 

quality to Comprehensive Environmental Response, Compensation and Liability Act 

(CERCLA) Remedial Investigations using regulatory agency approved procedures 

• Verify that the OU4 removal aCtion operations meet the established cleanup standards for 

plutonium: 

identify soil contamination areas where a cleanup is appropriate (i.e. cleanup 

standard is exceeded). 

develop an excavation pl8n for the identified areas that is designed to remove soils 

known to have contamination levels greater than 25 pCilg. 

residual contamination levels must be less thai1 75 pCilg at the 95% confidence 

level (i.e. 95% of all verification samples will show plutonium concentrations less 

than 75 pCilg). 

the maximum residual soil concentration of plutonium at any sample location will 

not exceed 150 pCilg. 

• Determine if areas in OU4 contain other radiological or chemical contaminants associated 

with Mound Plant activities which exceed the ARARs or Preliminary Remediation Goals 

(PRGs) for potential contaminants (as described in Section 3.2.4.) 

The sampling and analysis guidelines set forth in this document are consistent with those specified in the 



• Procedures (SOPs) which have been approved by appropriate regulatory agencies and used successfully 

during other Mound environmental investigations. These SOPs will be used and incorporated into the FSP 

by reference, to the extent possible. 

The balance of this section presents infonnation from previous sampling and analysis activities in OU4, 

and includes a discussion of contaminants that have been identified from earlier investigations. Section 

2 contains a description of the preliminary field activities that will be instituted prior to the field sampling 
------

• 

effort. Section 3 presents the sampling objectives and rationale. Section 4 details the sample 

identification scheme that will be used. Section 5 discusses the associated field procedures such as health 

and safety monitoring, decontamination, and quality assurance/quality control (QA/QC). Sample custody 

and documentation procedures are outlined in Section 6. Section 7 describes the sample handling and 

shipping requirements. Procedures for handling the investigative-derived material (IDM) generated during 

the sampling program are presented in Section 8. Section 9 describes how the data obtained from the 

verification sampling and analysis activities for the OU4 removal action will be evaluated, and Section 

10 lists the appropriate references used in preparing this document. 

In order for the FSP to be a more useful document for field personnel, it should be sufficiently detailed, 

yet brief. For this reason then, much of the related infonnation presented in accompanying documents 

(i.e., Work Plan, Design Memorandum, and Health & Safety Plan) has not been repeated here. However, 

references to pertinent infonnation contained in those documents have been provided, where appropriate. 

1.1. BACKGROUND 

Background infonnation for the Mound Plant, and OU4 in particular, are described in the OU4 Removal 

Action Work Plan. It is recommended that the user of this FSP review the appropriate sections of the 

Work Plan to gain a more thorough understanding of the rationale behind the FSP. 

1.2. SITE DESCRIPTION 

For the purpose of these Removal Action Work Plans, OU4 consists of: 1) the abandoned Miami-Erie 

Canal west of Mound Plant; 2) the Overflow Creek, which connects the Canal to the Great Miami River; 

-- .------3 )-the RunoffHollow-located-between-the-Fiant boundary-and-the Conrail railroad tracks; and 4)-the-South------- --

Pond in the Miamisburg City Park. Although the excavation efforts of the removal action will be 
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concerned primarily with the Canal, environmental sampling will be conducted in each of the four areas 

of OU4 to verify that they all meet the cleanup criteria presented in Section 1. Detailed site descriptions 

of the Mound Plant, the Miami-Erie Canal, and associated areas in OU4 are provided in the OU4 Removal 

Action Work Plan. 

1.3 SUSPECTED CONTAMINATION SOURCES 

Historic operations and accidental releases from Mound Plant have resulted in the discharge of 

contamination into the Miami-Erie Canal. The extent of this contamination is described in the following 

sections. 

1.3.1. Assessment of Plutonium Release 

A major source of plutonium contamination in OU4 was the waste line break at Mound which released 

a dilute nitric acid solution. In January 1969, an underground pipeline, leading from the plutonium 

processing building to the waste disposal (WD) building ruptured, releasing the solution to the surrounding 

soils. Plant workers noted brown fumes (probably a nitric-oxide gas) emanating from the ground surface 

as the acidic plutonium-238 solution was being neutralized, adsorbed, and immobilized by the soils around 

the pipeline (Rogers 1975). The waste transfer system (WTS) was shut down and excavation of the 

contaminated soil commenced. However, excavation efforts were hampered by three days of heavy rain. 

The heavy rain eroded plutonium-contaminated soils into the site drainage system, which carried the soils 

into the drainage ditch and off Mound Plant property. Contaminated soil particles carried by the surface 

water runoff were discharged directly to the Miami-Erie Canal. Since this event occurred prior to 

installation of the flapper valve in the canal, both the north and south canal segments were affected by 

the discharge. Runoff entering the north canal flowed into the north and south ponds, which, at that time, 

drained to the Miamisburg storm sewer system and into the Great Miami River. Runoff entering the south 

canal flowed down the canal to the overflow creek and discharged into the Great Miami River. 

Plutonium transported into the canal waterway by the release in 1969 was strongly adsorbed onto the soils 

resulting in the deposition of plutonium in the canal sediments. Natural erosion of lesser-contaminated 

or uncontaminated surface soils from the Mound Plant followed the same pathways, covering portions of 

~~~.~---the~contaminated canal~soil with-sediment (Rogers-1975).---- ~~ ~- -------- ~ ~- ----~~~ ~- ~-- ~ --~~ - --
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1.4 . PREVIOUS SAMPLING AT THE CANAL 

1.4.1. Plutonium Sampling 

An extensive study was conducted to detennine the impacts of the 1969 release of plutonium-238 into the 

abandoned Miami-Erie Canal and adjacent waterways (Rogers 1975). Approximately 1,750 sediment, 

biota, water, air, and soil samples were collected and analyzed. The highest sediment concentration was 

4,560 pCi/g at a depth of two to three feet in the north canal. These data irtdicate a total plutonium-238 

inventory of 5.2 Ci (approximately 0.3 grams), with the majority of the inventory occurring in the south 

canal (3.17 Ci). 

The maximum "very surface" plutonium-238 concentration measured was 450 pCi/g in the drainage ditch. 

"Very surface" refers to plutonium-contaminated sediments suspended in the natural surface waters near 

the canal sediment/water interface. 

The levels of plutonium-238 concentration found in the south pond ranged from less than 0.1 to 6.3 pCi/g, 

with an average value of2.3 pCi/g (Robinson et al. 1974). Sediment and water samples were also taken 

from the south pond in March of 1990. The highest concentration of plutonium-238 in sediment was 2.1 

pCi/g, while the highest in water was 0.18 pCi/L (Halford 1990). 

In 1986, Mound published the Comprehensive Environmental Assessment and Response Program 

(CEARP) Phase I Report as part of the first phase of Mound's Comprehensive Environmental Response, 

Compensation and Liability Act (CERCLA) program (DOE 1986). This report summarized existing data 

on contamination from Mound and concluded that there were no issues presenting a health hazard great 

enough to require immediate remediation. 

During 1992-1993, the Agency for Toxic Substances and Disease Registry (ATSDR) conducted a health 

consultation of the canal area. Their preliminary review of existing environmental data concluded that 

"the total radiation dose a person might receive from all pathways considered is likely to be less than 100 

mrem per year and would indicate that there is no public health hazard." (ATSDR 1993). 
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During 1992-93, the soils and sediments of the Miami-Erie Canal were investigated for radiological 

contamination (DOE 1993b). Approximately 90 soiVsediment samples were collected and analyzed at 

locations that were representative of previous investigations. The results confirmed the distribution of 

plutonium-238 contamination observed in previous studies (Rogers 1975). The maximum concentration 

of plutonium-238 was measured as 1000 pCi/g. At most locations sampled, the maximum plutonium-238 

concentrations tended to be in the 0 to I foot depth interval. The plutonium-238 concentration distribution 

in the 0 to I foot depth intervals started at 20 pCi/g near the north end of the canal, increased to a range 

of500-tolOOO pCi/g in the canal regionboundlng the drainaged1tchinterseciion~ancCdropped to 0.95 

pCi/g at the south end of the canal. The concentration of plutonium-238 contamination decreased at 

locations away from the drainage ditch intersection. Canal cross-section results of the plutonium 

concentrations at 0 to 1 foot depth intervals all showed distributions having higher concentrations in the 

center of the canal than the sides. This distribution and spatial variability is similar to the one observed 

in the Rogers (I975) canal study . 

---.------ ------------------------ --------- --- ------- --- ------- ------- -- ----~----------- ------------ -- -
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• 2. PRELil\fiNARY FIELD ACTIVITIES 

Details of these activities are described in the OU4 Removal Action Design Memorandum. 

Prior to the start of excavation and field sampling activities, the following activities will be perfonned: 

• utility survey, 
--------

• establish site controls, 

• clear and grub vegetation 

• remove surface water, and 

• prepare mobile laboratory 

• 

-. -------- ----~- ---------- --------------------- ---
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• 
3. SAMPLING OBJEcriVES AND RATIONALE 

Two types of soil sampling will be performed for the OU4 Removal Action: 1) Plutoniumsoi/ screening . 

during the removal effort, and 2) verification sampling after excavation. No additional pre-removal 

sampling is required. 

Soil screening sampling will take place "in-process," just after excavation has removed all soil down to the 

target depth for a particular section (based on the earlier mentioned sample studies and reasonable 

extrapolation estimates made for field planning purposes where speCific data does not exist). Soil.samples 
---

of. the newly exposed surface will be screened in the Canal Mobile laboratory for plutonium to determine if 

the surface concentrations exceed the ALARA goal of 25 pCi/g (plutonium -238). Results of the sample 

screening will be available to field personnel within a few hours of collecting the samples. This will enable 

the excavation process to be modified to remove additional soil, if necessary. 

The verification sampling discussed below in Section 3.2 will follow the final excavation of a defined 
. . 

portion of the OU4 area, soil samples will be obtained from the surface contour to verify whether or not the 

cleanup goal has been achieved. The objective of the post-removal, or verification, sampling is to provide 

high-quality data with which to confirm that the removal action was successful, and that the area is indeed 

• clean. 

·The canal area has been divided into segments SO-feet long as measured along the centerline of the canal, for 

removal action design and implementation purposes. The successive cross-sectional boundaries of these 

segments are perpendicular to the centerline and, therefore, are not generally parallel. The design for the 

removal action and the sampling program is based on this SO-foot incremental 5egmented structure. The 

sample area for the canal follows the segments of the canal for a total distance of approximately 6,000 feet 

and extends laterally from the centerline of the canal to a distance of (approximately) 20 to 40 feet in either 

direction from the centerline. Note that the excavation area is not the same as the sample area; the 

excavation area is, in general, a subset of the sample area. 

~- --- ----ER Program, Mound Plant- -----OU4 Miami-Eric Canal Field Sampling Plan- --~Sampling Objectives and Rationale----~~ 
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A I O-ft. by I O-ft. rectangular grid will be superimposed on the 50-foot segments in the canal as follows: 

1. Select two random numbers·, x andy, between 0 and 10. 

2. Measure x feet along the centerline from the beginning of the segment, and then y feet 

perpendicular to the centerline to locate the random origin of the sampling grid. 

• e.g., standard uniform random number generator computer programs. 

3. Locate the remaining nodes by proceeding in I 0 foot increments in the x and y directions 

until the entire 50-foot segment is covered. Each of the nodes that is located within the 

50-foot segment could potentially be used for screening as well as verification sampling. 

4. This process is carried out for each 50-ft. segment of the canal. 

Sample locations will be determined for each 50-foot segment separately. A rectangular grid will be 

established for each segment and potential sample locations will correspond to the grid nodes (grid line 

intersections). Figure 3.1 illustrates an example of the grid system that will be used for one 50-foot 

section of the canal. In the example shown, x = 3.3 andy= 8.6. In a similar manner, separate grids with 

different random number pairs will be established for the remaining 50-ft. canal segments, the Runoff 

Hollow, the South Pond, the Overflow creek, and the segment of the Plant Drainage Ditch in OU4. The 

grids will be established in the excavated surface by means of triangulation with that portion of the grid 

that will be established outside the excavated area prior to excavation. 

In addition to the 50-foot canal segments that follow the centerline of the canal, the sample area includes 

four associated OU4 areas subject to verification sampling. These are the Runoff HoJJow, the South Pond, 

the Overflow Creek, and the portion of the Plant Drainage Ditch in OU4. Since the Plant Drainage Ditch 

is to be excavated, both screening and verification sampling will be performed. The sample locations for 

this area will be determined by the same process as described above for the canal segments. The other 

three associated areas will not be excavated, and therefore, only verification sampling will be performed. 

However, should contamination be discovered with the laboratory analysis, the contaminated area will be 

-~.---------excavated-to the-appropriate-cleanup-standards-through-removal,_re-sampling,_and further_removaJ,jfthat ___ ~- _ 

is required. The procedure for locating sample points for these areas is specified in Section 3.2.2. 
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Figure 3.1. Sample Grid System for a Typical SO-ft. Section of the Canal 
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Because the same grid system is used for the removal action sampling and the verification sampling, it 

is possible to compare the results of the two sampling efforts. If x denotes a field screening result, and 

y is the corresponding laboratory verification result for samples collected at the same locations, a simple 

linear regression model such as 

y=a+bx 

can be fit to these data to evaluate the degree of correlation (i.e., statistical agreement) between the two 

sets of results. The model can further be used to calculate the 95% upper prediction limits for y as a 

function of x. If a high correlation can be established between the verification sampling results and the 

removal action field screening results, then it may be possible to make further qualitative statements about 

the effectiveness of the removal efforts over the clean-up area. Although the field soil screening results 

will not be used in place of verification data, they can be used to qualitatively support the verification 

data. Soil samples for plutonium screening in the on-site laboratory will be collected at each grid node 

(approximately 36 per 50-ft. segment). Verification samples will be collected from 5 or 6 grid nodes per 

50-foot segment of the canal. 

3.1. SCREENING SAMPLING 

Since the canal and drainage ditch are the only portions of OU4 proposed for excavation during the 

removal action, the screening sampling phase described here is applicable only to these areas. (The 

remaining OU4 areas will be sampled for verification purposes only. These areas may be sampled before, 

during, or after the excavation efforts in the canal depending on accessibility and site logistics with respect 

to work progress in the canal.) 

After each section of the canal is cleared, grubbed, and staked for excavation, an initial field survey with 

a hand held FIDLER (a device that can detect the presence of plutonium) will be moved across the 

surface to be excavated before the actual excavation operation begins. The objective of this pre-sampling 

phase is to confirm whether hotspots (equivalent to> 300 pCi/g) exist, and to confirm that the selected 

level of protective equipment chosen for field personnel will be appropriate. Also, at this time, the 

boundary comers for each segment of the canal will be surveyed to establish their location. 

~--.----- ~--
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After excavation of each segment, the local sampling grid locations will be established based on the 

procedures described in Section 3.0. Using the markers, previously established as the comers of the 

segment, parallel lines will be ronstructed over the sample area. The intersection of these lines will be used 

• as the sampling grid nodes. Next, the exposed surface will be again surveyed with a FiDLER to identify any 

possible remaining hotspots. If no hotspots ·are found, soil samples from 0-6" will then be collected at each 

grid node and analyzed in the Canal Mobile laboratory for plutonium-238 using instrumentation equipped 

with a sodium-iodide detector. The nature of this real-time sampling approach is such that the results are 

considered to be not as accurate or precise as that required for post-removal (i.e., verification). Based on the 

results of the field screening, the Removal Program Manager and the Field Engineer will decide if further 
--------

--~--excavation-is--necessary;- lfthe··field-screenmg-s3illplesmdicate that Pu-23Sconcentmtions exceed the 

• 

cleanup.cri~ria (see p~ph 1.0 above), the area in which the sample was taken will be further excavated. 

This process will be repeated until the clean up standards are achieved. Of course, verification sampling and 

analysis, with acceptable results, must still be performed before each 50 foot linear section can be declared 

clean. 

3.1.1. Sample Types 

All samples obtained during the removal action will be surface soil/sediment samples. It is not anticipated 

that subsurface soils, groundwater, or surface water need to be sampled for field screenmg purposes . 

3.1.2. Sample Locations and Frequency 

As discussed above, soil saniples obtained for screening during the removal action will be collected using a 

grid system. In the canal, each 50-foot linear section, which corresponds to the section locations used during 

excavation, will be subdivided using a rectangular grid comprised of 10-foot by 10-foot squares. The 

intersection of each transverse and longitudinal grid line defmes a grid node. Assuming that the sample area 

is 50 feet wide, this scheme would yield approximately 36 grid nodes in each 50-foot linear section of the 

canal.· One. surface soil sample will be collected from each grid node for field screening in the on-site 

laboratory, for a total of approximately 36 soil samples per 50-foot grid area. The number of sample nodes 

per SO foot segment will vary because of the slightly irregular shape of the canal in certain areas, the random 

positioning of the grid, and the fact that the width of the sample area will vary from one portion of the canal 

to another. In the example shown in Figure 3.1, the sample area is about 80 feet wide, and there are 40 grid 

ER Program. Mound Plant · OU4 Miami-Eric-~ f.icld ~II!!!Ilti!tg ~~ _ _ _ Sampling Objectives and Rationale -- --- - -- - -- -· 
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nodes within the area . 

3.1.3. Sample Collection Procedures and Equipment 

During the removal action, surface soil samples will be obtained from the grid areas in OU4 using hand-held 

equipment. The samples will be collected according to Mound PlantER Program SOP 5.2, Soil Sampling 

With a Spade and Scoop. 
---~------------------

The way in which the sample process will occur is as follows: 

• Scan the area to be excavated with the FIDLER, 

• Excavation in the first grid area will occur, 

• Field sample technician will take a soil sample in accordance with prescribed procedures, 

• Samples will be taken to the near-by mobile laboratory, located near the canal, 

• Testing will take place over the next several hours, to determine the level of plutonium and 

results will be reported to the field engineer, 

• If the laboratory results show convincing evidence that the random sampling analysis 

demonstrated that the samples population was within the established and approved goals, then 

the area will be declared clean for Pu-238 (but will still be subject the verification sampling 

process), 

• If the laboratory results showed there was still contamination, then the excavator would move 

back into the contaminated area, and further soil would be removed; this would continue until 

the laboratory analysis indicated the new depths of excavation were producing clean samples, 

• Verification samples will be taken and analyzed, 

• Unacceptable levels of contamination determined from the analysis will result in the excavator 

being returned to the designated area for further soil removal; this process will continue 

(excavation, sampling, and analysis) until the analytical findings demonstrate that soil content 

meets the required standards of clean. 

This process will be applied for the entire length of the canal. 

--.-- --·------- ---- --
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• 3.1.4. Sample Analyses 

Soil samples will be obtained in-process, or during the removal action, for field screening purposes. These 

samples will be screened in the field with the FIDLER and analyzed in the on-site laboratory for 

plutonium-238 content. The results will be used by the Field Construction Manager as an estimate to 

determine if excavation has achieved the cleanup standard, or if further soil removal is required, and to 

help guide the additional removal efforts ~_here !!~ssary. In addition, !he_ti_eld_ r_esults_wilLbe-used-by~-------
-~--------~--~------

• 

the site Health and Safety Manager to monitor the level of personnel protective equipment and upgrade 

as needed. 

3.1.5. Cleanup Standards 

According to the OU4 Removal Action Work Plan, the excavation efforts will remove radioactively 

contaminated soils in accordance with the program cleanup standards. These standards require cleanup 

for soils containing greater than 75 pCi/g. Where the soil contamination is greater than 75 pCi/g of Pu-

238, an excavation plan (i.e., the Design Memorandum drawings) indicates where to remove all soil whose 

known Pu-238 concentration exceeds the ALARA value of 25 pCi/g. While the cleanup standard 

mandates that the plutonium-238 concentration in at least 95% of all verification samples be less than 75 

pCi/g, the maximum residual plutonium-238 concentration in soils at any sampling point will not exceed 

150 pCi/g. The screening samples are intended to support the field team in deciding when the target 

excavation plan is in compliance with this standard. 

3.2. VERIFICATION SAMPLING 

This discussion of verification sampling consists of two separate approaches: one for plutonium 

contaminants, and the other for selected chemicals and other (non-plutonium) radiological contaminants. 

The verification sampling will be associated with either the plutonium, chemical, or both types of 

contaminants. 

After excavation, post-removal samples will be collected of the remaining surface contour to verify 

whether or not the cleanup goal has been achieved. The verification samples will be obtained from a 

-.- -- - depth of0"6" and will confonn ro-cERCLA remedial inVestigatiOri qUalitY sp<CitiCaiiODs fof ;;;11.;.;1;;;-~~ - --
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handling, analyses, and evaluation. Also, samples will be analyzed for selected chemical and radiological 

constituents, in addition to plutonium. The entire OU4 site will be included in the post-removal sampling 

(i.e., canal, runoff hollow, south pond, overflow creek, and plant drainage ditch). 

The validity of the decision that a site meets the cleanup standard depends on how well the soil samples 

represent the site, how accurately the soil samples are analyzed, and in the inherent differences in soil 

samples, all of which are subject to variation. This v__w-iation_introduces_uncertainty-into-the-decision-

concerning the attainment of the cleanup standard. Given the uncertainty associated with the decision 

process, procedures that err in favor of the environment or human health will be used. That is, if an 

incorrect decision is made, it is better environmentally to intorrectly decide that the canal is dirty when it 

is not rather than decide that the canal is clean when in fact it is dirty. Therefore, the null hypothesis(~) 

for the plutonium verification test will be that the site is contaminated at levels exceeding the cleanup 

standards. The null hypothesis is assumed true unless significant evidence exists to show it to be false. The 

alternative hypothesis {H1) is typically formulated as that which is intended to be proven. In this case, the 

goal is to prove that the site is clean (i.e., below the plutonium cleanup standard). Thus, sufficient evidence 

should be collected to reject the null hypothesis in favor of the alternative hypothesis . 

Previous sampling of the canal site has shown that chemical and radiological contaminants other than 

plutonium (hereinafter called "chemical") are not present, or are present at very low levels. Therefore, these 

potential contaminants are not expected to be present in the canal. Hence, for these constituents it is 

appropriate that the null hypothesis be the reverse of that for plutonium verification. That is, for chemical 

constituents the null hypothesis is that the site is clean. The alternative hypothesis, that the site is 

contaminated, has to be proven. Again, if sampling data provide sufficient evidence that ~e site is 

contaminated, the null hypothesis will be rejected in favor of the alternative. If the area is shown to be 

contaminated with constituents unknown before, then the excavator will be returned to the location where 

contamination was found and begin the cleaning process again. This process will continue until clean 

standards are achieved, as discussed earlier. 

Given the above hypothesis structure for plutonium verification, two types of error are possible. First, the 

site could be declared clean, when in fact it is contaminated at levels above the cleanup standards. This is 

considered a false positive result, or in statistical terms, a Type I error. Conversely, the site could be _ _ __________ _ 

• - - - deClared CO.rtaniiOaied; ~hen h, iact it i; ~~: Thi; i~ ~~nside~ ~ fals~ ~egllli~. ,.;,~1~ ~r .-;yp~-;I error. 
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Alpha (ex) is used to represent the false positive error and beta@) is used to represent the false negative 

error. For the purposes of this remedial effort, the false positive error was set to 0.05 (or 5%), and the false 

negative error was set to 0.20 (or 20%). Therefore, using the statistical methods described herein, there will 

be a 5 percent chance c::-f declaring that the site is clean, when in fact it is dirty. Conversely, there will be a 

20 percent chance of declaring the site contaminated, when in fact it is clean. Remembering that earlier 

sampling and analysis showed no. "chemieal" contamination, then if we continue with the false/positive 

hypothesis structure for chemical verification, we can say that a false positive result, or Type I error, occurs 

when the site is declared contaminated, when in fact it is clean. Conversely, a false negative result, or Type 

II error, occurs in this case when the site is declared clean, when in fact it is dirty. As with the plutonium 

verification, the Type I ex and Type II ~ error rates are set at 0.05 and 0.20, respectively. 

3.2.1. Sample Types 

All samples obtained during the verification sampling program will consist of surface soil/sediment samples 

from 0-6". Groundwater or surface water.will not be sampled for verification pwposes. Periodic sampling 

of groundwater in nearby monitoring wells indicates that plutonium is not a concern in groundwater. 

3.2.2. Sample Locations and Frequency 

The sample area for verification sampling is defined as the ~eographic area from which verification samples 

will be selected according to a systematic random sampling strategy. Any point on the surface within the 

boundary of the Sample area is a candidate location to collect a sample, and each point has an equal chance 

ofbeing selected. Any point outside of the sample area boundary is excluded as a possible sample location. 

To satisfy the objectives of the verification sampling program and to be able to make statistical inferences 

about the cleanup areas, the following random sampling design will be used. From a random starting point 

located in each canal segment, a 10-ft. by 10-ft. grid will be laid out for the segment as described in Section 

3.1. Using this technique, five locations (grid nodes) will be randomly selected for the collection of 

verification samples within each SO-foot segment of the canal. This results in a total sample size of 

approximately 600 verification samples for the entire canal. A similar strategy will be used for other 

portions of0U4. 

__ . ___________ ER Program, Mound-Plant-------- --- OU4-Miami-Eric Canal Field Sampling Pian-----sampling-Objcctivcfand·RatiOiiale---- ----
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• The procedure for randomly selecting the five grid nodes in each canal segment is illustrated in Figure 

3.2. Using the same (random) grid that was used to define field screening locations (see Figure 3.1 ), it 

is convenient to give the grid nodes integer coordinates. (The coordinate values are equivalent to the 

number of I 0-foot intervals in the sample area). Starting with the grid origin (0) located at the northwest 

comer of the grid, the sample area nodes can be represented as locations along the canal centerline ("axis") 

and across the width of the canal ("width"). For this typical canal segment example, "axis" ranges from 

zero to six, and the "width" from zero to nine. Table Ill. I below ~Q_ntains_the_set.ofrandom-integer-pairs 
~------

that are used to define the five grid nodes from this segment that will be used for verification sampling . 

• 

- --- ------ ---- ------- ------

• 
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• 

Notes 

Table ill.l Canal Segment Random Grid Coordinates 

(Example) 

Axis Width 

3 2* 

---- ---~- 1 • 
3 8 • 

2 1 • 
5 9 

6 5 

0 6 

3 5 • 
~---------------------------- -----------------------------· 

2 4 

4 3 

• denotes selected coordinates that fall within excavation segment area (Figure 3.2). 

The dashed line in the table indicates the first five random coordinates that fall within the sample area to 

be used for verification sample points. (The continued generation of random pairs will stop once the 

required number of sample locations has been determined.) This procedure applies to the canal segments 

and the Plant Drainage Ditch. 

ER Program, Mound Plant 
100% Draft Final 
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• For the remaining three associated areas (Runoff Hollow, South Pond,and the Overflow Creek) it is not 

necessary to overlay a 10 by 10 grid, since excavation, and hence, field screening sampling, will not be 

carried out. It is only necessary to randomly locate five verification sample points. The procedure for 

this is illustrated for the South Pond in Figure 3.3. For this area, a rectangle 240 feet long by 85 feet 

wide encloses the area. Generating random x, y pairs (x between 0 and 240, and y between 0 and 85) 

defmes random locations within the rectangle. The first five of these that fall within the sample area are 

used. Table 111.2 below contains random x, y pairs .!!Sed in Figure 3.3,_(Np_te_that_TableJII.2-and-Eigure------------~-------------:--~-----

• 

• 

3.3 are only an example of the sampling strategy to be used in the South Pond. The actual sample 

locations will be determined at the time of the removal action.) 

Notes 

Table m.2 South Pond Random Grid Coordinates 
(Example) 

X y 

62.2 69.2* 

117.4 39.9* 

169.7 43.9 

212.7 54.8 

172.4 11.6 

206.7 51.1 

62.3 60.7* 

73.9 28.7* 

233.4 80.5 

229.4 31.2* 

• denotes selected coordinates that fall within excavation segment area (Figure 3.3). 

----------------- --------------------------------
--------- ----- ------

ER Program, Mound Plant 
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• 

Sample sizes for plutonium verification sampling were determined based on a large sample nonparametric 

test for proportions based on the binomial distribution. The test for proportions is designed to ensure that 

no more than a small proportion of the site is above the cleanup standard and works with any 

concentration distribution. It is not necessary to assume that the radiological contamination in the soil is 

normally (or lognormally) distributed, an assumption that is not supported by past radiological 

contamination investigations. The test requires only that the cleanup standard be greater than the 

analytical method detection limit. ---------------------
---- --- -------------

The formula for determining sample size when testing a proportion is given below: 

where: 

n 

a. 

f3 

z .... 

z•-11 

Po 

P. 

= sample size 

= false positive error rate 

= false negative error rate 

= critical value for a normal distribution with probability 1-a. 

= critical value for a normal distribution with probability l-f3 

= proportion of site that can exceed the cleanup standard 

= proportion of the site controlling the false negative error rate. 

The advantages of this approach include: 

(1) the specific cleanup standard is not required to calculate sample size; 

{2) an estimate of the standard deviation is not required; 

(3) sample size applies to any contaminant of interest; 

(4) provides control against extreme outlying observations; and 

{5) the associates statistical test is not affected by samples reported as nondetected. 

------ ----------------- ----- ----------- ------ -- - - -- ---
--- ~ ----------

-- -- ------ -----------. 
ER Program, Mound Plant 
100% Draft Final 
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• 

• 

To calculate sample size, the following quantities were used: 

a= 0.05; J3 = 0.20; P0 = 0.05; and P1 = 0.03 

An alpha of 0.05 and P 0 of 0.05 implies 95 percent confidence that no more than 5 percent of the site has 

levels exceeding the cleanup standard (or alternatively, there is only a 5 percent chance that more that 5 

percent of the site has levels exceeding the cleanup standard). Beta ~ual tp_0_._2{Land_f1_equaLto .. 0.03----

implies 80 percent confidence that if no more than 3 percent of the site has levels below the cleanup 

standard, the site will be declared clean. This method is consistent with U.S. EPA guidelines for sampling 

and is consistent with good sampling practice (U.S. EPA 1989). 

Given these constraints, the following sample size is calculated: 

n = ["1-{J20J0.03(0.97) + zl-().05J0.05(0.95)r 

0.05-0.03 

. n = [(0.842)(0.1706) + (1.645)(0.2179)r 
. 0.02 

n = 630.4 = 631samples 

Distributing 631 samples over the 120 segments would require an unequal number of samples be collected 

in each segment (i.e., 5 samples in some segments and 6 samples in others). Although this could be done 

in some random fashion, a simpler approach would be to collect the same number of samples in each 

segment. Five samples per segment would yield a total of 600 samples which would not guarantee the 

desired false positive and false negative error rates. Six samples per segment for a total of 720 samples 

would exceed the requirement. The additional samples will effectively yield false positive and false 

negative errors smaller than the nominal rates of 0.05 and 0.20, respectively. Furthermore, additional.· 

samples would protect against possible sample loss. 

--- ------ ~------ ~-------- ---------- - ------- --- ---------- ---- -----•. ----------

ER Program, Mound Plant 
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• 

• 

The sample size determined above relied on the selection of the quantities of a., ~. P 0, and P 1• The levels 

for a and P0 should remain at 0.05. The levels for ~ and P1, however, could vary depending on the 

acceptable probability of deciding the site is dirty when, in fact, it is clean and on the proportion that 

must, with (1-~)% confidence, be declared clean by the statistical test. Table III.3 illustrates the effect 

of varying ~ and P 1 on the resulting sample size. For example, suppose 600 samples are collected (i.e., 

5 samples from each segment}, and a= 0.05, P0 = 0.05 and P1 = 0.03. This scenario would yield a false 

negative error rate of ape_~~imately 22 _p~rcent._ Thiu~n_ario_would_eliminate--120-samples-for--a 

significant cost savings and not significantly affect the false negative error rate. Similarly, if 720 samples 

are collected, the false negative error rate is less than 15 percent. 

To calculate sample size for chemical verification, first recall that the hypothesis testing formulation is 

the reverse of that used for plutonium. That is, the null hypothesis {H
0

) is that the site is clean, and the 

alternative (H1) is that the site is dirty. In this setting, the following quantities were used to calculate 

sample size: 

a= 0.05; ~ = 0.20; P0 = 0.05; and P1 = 0.10 

For these specifications, a sample size of 150 is required. Table 111.4 below shows sample sizes 

corresponding to various combinations of a., ~. and P1, keeping P0 constant at 0.05. 

A sample size of one sample per canal segment (and associated areas), which yields a total sample size 

of 120, is quite close to the desired specifications . Such a sample can easily be obtained simply by 

selecting from each segment the first sample point that was chosen for plutonium verification. Selecting 

two samples from each segment (n = 240) would yield Type I and Type II error rates smaller than the 

nominal rates of 0.05 and 0.20, but at a much greater cost. Thus, the use of one sample per segment is 

recommended for chemical verification. 

3.2.3. Sample Collection Procedures and Equipment 

During the verification sampling program, surface soil samples will be obtained from the grid areas in 

OU4 using hand-held equipment. The surface soil samples will be collected according to Mound Plant 
--- ------ -----.-----ER Program-soP-5:2;-sozrsampling --wmi -a-sjiiili iiriiFscoop~ 

------------------- -----------
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• 
fJ 

0.10 
-----· -------

0.10 

0.10 

0.15 

0.15 

0.15 

0.20 

• 0.20 

0.20 

0.25 

0.25 

0.25 

Table ill.3. Plutonium Verification Sample Size 

Based on Varying fJ and P1 

(a = 0.05, P0 = 0.05) 

P, n 

0.02 ----~22_ ---------

0.025 500 

0.03 833 

0.02 282 

0.025 434 

0.03 717 

0.02 253 

0.025 384 

0.03 631 

0.02 228 

0.025 345 

0.03 561 

---- ----- ----- ~----- ---
- ----- --- ---- --- ------ ----- - --- -- ------ -- -- --- ---- ---------

• 
ER Program, Mound Plant 
100% Draft Final 
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• 

PI 

0.07 

0.075 

Table ll.4. Chemical Verification Sample Size Based on 
Varying a, {J, and P1 

a fJ 

0.1 0.2 

0.05 0.2 

-____ 0.0_75 ____ -------0.1 0;-2- -

0.09 0.05 0.181 

0.09 0.05 0.2 

0.1 0.035 0.1 

0.1 0.04 0.1 

0.1 0.05 0.1 

0.1 0.05 0.2 

0.1 0.05 0.25 

0.1 0.06 0.2 

0.1 0.06 0.25 

0.1 0.088 0.2 

0.1 0.1 0.1 

0.1 0.1 0.18 

0.1 0.1 0.186 

0.1 0.1 0.19 

0.1 0.1 0.2 

------------------------------- ~------ --- ---

n 

610.2004 

538.5429 

401~5748 ___ -

239.754 

224.5083 

242.9624 

234.7137 

220.7914 

149.3156 

125.8141 

139.8737 

117.1598 

119.8603 

176.2377 

122.7297 

119.7393 

117.7991 

113.1219 

------ -~- ------~----~ 

------------ -- - ----• 
ER Program, Mound Plant 
100% Draft Final 
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• 3.2.4. Sample Analyses 

As previously discussed, earlier studies conducted in OU4 have found only small_quantities of radioactive 

materials other than plutonium and no significant concentration of chemical contaminants. Using these 

historical sampling results, process knowledge, and factors such as fate and transport mechanisms, the 

compounds of concern listed in the OU9 Site-Wide QAPP (DOE 1993) were "screened" to develop an 

appropriate analyte list for the verification ~e!ing_:__!he anal)'!es ~ro~os~Jo.r_theyerification.sampling. 
--------------------

• 

are presented in Table 111.5. The associated quantitation limits, preliminary remediation goals (PRGs), 

and ARARsffo Be Considered (TBCs) for each of the proposed analytes are listed in Table III.6. through 

Table III.8. (In general, TBCs are not formally promulgated standards but are to be considered when 

establishing cleanup targets, and are developed using best professional judgement based on the latest 

available information.) Some of these constituents have been previously detected in the canal or other OU4 

areas. Others may be present because of their common use throughout the Mound Plant. Some may also 

be present because they could have been used at some point in the plutonium processing operations and 

may have been discharged to the canal area during the WTS line rupture. Parameters that were "screened" 

out of the OU9 constituents of concern include volatile organic compounds (VOCs) explosives, 

pesticides/PCBs, Dioxin/dibenzofurans, and rare earths (lanthanide series). 

--- ----------- ---- -------------------------------
--------------------- --• 
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• 

• 

-- --- --• 

Table m.s. List of Proposed Analytes for OU4 Verification Sampling Program 

OU4 Verification Sampling Analytical Method Analytical Level 
Analyte 

TCL SVOCs CLP SOW IV 

_TAL Inorganics -----ctP-sow -------IV--

Bismuth CLP SOW IV 

Fluoride E340.2 IV 

Chloride SW9250 IV 

Nitrate/nitrite E353.2 IV 

Sulfate E375.2 IV 

Cyanide CLPSOW IV 

Isotopic Plutonium NAS 196011 v 

Isotopic Thorium ASTM 122460-7011 v 

Isotopic Uranium NAS 19601 v 

Tritium E906.0 v 

# See OU4 QAPjP for methodology 

-- -- -- -- ---~ -- ----- ---- --

ER Program, Mound Plant 
100% Draft Final 

--- --------- ---- - -- ----- -------
----- - - ----

------ ----- -------
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• 

Table III.6. List of Quantitation Limits, PRGs, and ARARsffBCs 
for the Proposed Analytes - Inorganic:s 

Inorganic Analyte 

Aluminum 

Antimony 

-- - -Arsenrc-_____ 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

--silver - --- - -- - - -

ER Program, Mound Plant 
100% Draft Final 

Page 1 of2 

Quantitation Limit PRG • 

4 na 

2 l.IE+02 

-- ------~-----

---

2 3.7E+01 

40 1.9E+04 

0.2 6.0E+OO 

1 1.4E+02 

1,000 na 

2 1.4E+03 

10 na 

5 na 

20 na 

0.6 na 

1,000 na 

3 2.7E+04 

0.04 8.1E+01 

8 5.4E+03 

1,000 na 

I l.4E+03 

- -~ -------~-- ---- -- - --- - ---- - -- ---

2 l.4E+03 

OU4 Miami-Erie Canal Field Sampling Plan 
August 1996 

ARARsffBCs b 

na 

3E+01 

--

8E+01 

4E+03 

2E-01 

4E+01 

na 

4E+02 

na 

2.96E+03 

na 

400 

na 

8E+03 

2E+Ol 

2E+03 

na 

na 

---- -- --- ----- ------- -

2E+02 
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• 
------

• 

• 

-

Table III.6. List of Quantitation Limits, PRGs, and ARARsffBCs 
for the Proposed Analytes - lnorganics 

Page 2 of2 

Inorganic Analyte Quantitation Limit PRG • 
(mglkg) (mglkg) 

Sodium 1,000 na 

Thallium 2 -
na __ 

--- - ----
------

Vanadium 2 l.9E+03 

Zinc 4 5.4E+04 

Cyanide 2 5.4E+03 

ARARsffBCs b 

(mglkg) 

na 

----- ------
na 

5.6E+02 

1.6E+04 

2E+03 

Notes: na - data not available 
• Developed using Risk Assessment Guidance for Superfund (RAGS), Vol. l, Part B 
b EPA published a proposed rule establishing procedures and technical requirements for implementing 
corrective action for solid waste management units on July 27, 1990 (55 FR 30798) (FR l990b). These 
standards were identified from Appendix A: Examples of Concentraions Meeting Criteria For Action 
Levels . 

ER Program, Mound Plant 
1 OOOAI Draft Final 
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Table 01.7. List of Quantitation Limits, PRGs, and ARARsffBCs for the Proposed Analytes- SVOCs 
Page 1 of 4 

TCLSVOC 
Parameters 

Phenol 

-- --

bis(2-chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

1 ,2-Dichlorobenzene 

2-Methylphenol 

2,2' -oxybis( 1-
chloropropane) 

4-Methylphenol 

N-nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

bis(2-Chloroethoxy) 
methane 

-- 2~4:oichloropllenof~-

ER Program, Mound Plant 
100% Draft Final 

-------

Quantitation PRG 
Limit (mglkg) 

(mglkg) 

330 1.6E+05 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

----------- ----
- - --· -~-- -------

330 na 

OU4 Miami-Erie Canal Field Sampling Plan 
August 1996 

-

ARARsffBCs 

(mg/kg) 

5E+04 
--------

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

-- - ---

na 

Sampling Objectives and Rationale 
Page 3-24 



• 

• 

• 

Table 111.7. List of Quantitation Limits, PRGs, and ARARsffBCs for the Proposed Analytes- SVOCs 
Page 2 of 4 

TCLSVOC 
Parameters 

l ,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Cholor-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthalene 

2,6-Dinitrotoluene 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

-- -- .. -

4-Nitrophenol 

ER Program, Mound Plant 
100% Draft Final 

Quantitation PRG 
Limit (mglkg) 

(mglkg) 

330 na 
--

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

330 na 

800 na 

330 na 

800 na 

330 na 

330 na 

330 na 

800 na 

330 na 

800 na 

800 na 

OU4 Miami-Erie Canal Field Sampling Plan 
August 1996 

ARARsff~Cs 

(mg/kg) 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 
-- - - -- - -- - ----- --- -----

na 
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Table 111.7. List of Quantitation Limits, PRGs, and ARARsffBCs for the Proposed Analytes- SVOCs 
Page 3 of 4 

TCLSVOC 
Parameters 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenyl 
ether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

N-nitrosodiphenylamine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Carbazole 

Di-n -buty I phthalate 

Fluoranthene 

__ Pyreo~--- _______ ---------

ER Program, Mound Plant 
1000/o Draft Final 

Quantitation PRG ARARsffBCs 
Limit (mglkg) 

(mglkg) (mg/kg) 

330 na na 

330 na na 

330 na na 

330 na na 

330 na na 

800 na na 

800 na na 

330 na na 

330 na na 

330 na na 

800 8.1E+03 2.1E+02 

330 na na 

330 8.1E+04 na 

330 na na 

330 na. na 

330 I.IE+04 na 

-----330----- ------- --- na-- -- -- ----- ·--- ------ -na- --- ------ - -

OU4 Miami-Erie Canal Field Sampling Plan 
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Table 111.7. List of Quantitation Limits, PRGs, and ARARsffBCs for the Proposed Analytes- SVOCs 
Page 4 of 4 

TCLSVOC 
Parameters 

Butylbenzylphthalate 

3,3 '-Dichlorobenzidene 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

ldeno( I ,2,3-cd)pyrene 

Dibenz( a.,h)anthracene 

Benzo(g,h,i)perylene 

Notes: na - data not available 

ER Program, Mound Plant 
1000/o Draft Final 

Quantitation PRG ARARsffBCs 
Limit (mglkg) 

(mgtkg) (mg/kg) 

330 na 2E+04 

·--

330 na na 

330 3.5E+Ol na 

330 na na 

330 1.8E+03 SE+OI 

330 na na 

330 3.5E+Ol na 

330 3.5E+02 na 

330 3.5E+OO na 

330 3.5E+Ol na 

330 3.5E+OO na 

330 na na 

------------------------------ ···-------------- -------------

OU4 Miami-Erie Canal Field Sampling Plan 
August 1996 

Sampling Objectives and Rationale 
Page 3-27 



• 

• 

• 

Table ID.8. List of Quantitation Limits, PRGs, and ARARsffBCs for 
Radionuclides 

Radionuclide Quantitation PRG ARARsffBCs 
Limit (pCilg) 

(pCilg) (pCilg) 

Plutonium-238 I 75 na 

------- -- --------·------
Plutonium-239 l 1.0E+02 na 

Plutonium-240 1 l.OE+02 na 

Thorium-228 1 1.7E+OO s•11sb 

Thorium-230 1 8.2E+02 s•11sb 

Thorium-232 1 9.5E+02 s•11sb 

Tritium 50 4.5E+05 na 

Uranium-234 0.6 7.1E+02 na 

Uranium-235 0.6 6.6E+OO na 

Uranium-238 0.6 3.1E+01 na 

Notes: PRGs from Mound Risk-Based Guidance Values Report, May 1995. 
na - data not available 
a - SpCilg averaged over the first IS em of soil below the surface (40 CFR 192.12) 
b - 15pCilg averaged over 15cm thick layers of soil more than 15cm below the surface (40 

CFR 192.12) 

ER Program, Mound Plant 
I 000/o Draft Final 
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• 4. SAMPLE IDENTIFICATION SCHEME 

A unique sample numbering scheme will be used to identify each verification sample collected for 

radiological and/or geochemical analyses. The purpose of this numbering scheme is to provide a tracking 

system for the retrieval of analytical and field data on each sample. Sample identification numbers will 

be used on the sample labels, field data sheets, sample tracking matrix forms, COC records, and all other 

applicable documentation used during the sampling activity. A listing of all sample identification numbers 
~~~-~---------------------~-----------------~-- ---~---~---~-~-

• 

will be maintained in the field logbook. 

Field samples taken as part of the OU4 Removal Action will be numbered according to DOE's newly 

adopted system. This numbering scheme is a recent innovation and , therefore, is not consistent with the 

OU9 QAPP. It was designed to replace the former system in which the 14-digit sample identifier was 

too large for the CLP laboratory database management systems to handle. In the new numbering system, 

individual samples will be assigned numbers containing three major fields including the Mound site and 

sampling contractor {MXX), a four-digit sample grid and depth identifier (Y), and a six-digit suffix for 

sample identification (Z): MXX-YYYY-ZZZZZZ. The Mound site sampling contractor (MXX) numbers 

will be designated prior to sampling and will be identical for all samples collected. The sample grid and 

depth identifier (YYYY) will designate from which grid node and depth interval the samples are collected. 

These first two fields will be used only by the field crews and DOE in their data management system. 

The third major field contains the six-digit suffix which provides specific information on the grid location 

indicator, sample sequence number, and sample type. It is only this six-digit number that will be used on 

sample labels and sample tracking forms for laboratory identification purposes. Table IV.1 more clearly 

illustrates the six-digit suffix sample identification scheme. As shown below, duplicate soil samples will 

not be discernible by the laboratory if the six-digit suffix scheme is followed. Field QC samples (i.e., 

rinsates and field blanks), on the other hand, will be readily identified. However, because these samples 

serve as a check on field techniques and potential field cross-contamination, the laboratory would not 

target them for special handling. 

055051 

450021 

indicates the fifth primary soil sample collected in the 05+50 grid section 

indicates the second primary soil sample collected in the 45+00 grid section. 

- - --- -- ----450022 -- ~- --indicates-a-duplicate-of the- second-soil~ sample ~collected in the-45+00 grid-section~-------------• 
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• 

• 

• 

750041 

800032 

FBL036 

indicates the fourth primary soil sample collected from the Runoff Hollow . 

indicates a duplicate of the third soil sample collected in the South Pond. 

indicates the thirty-sixth field blank sample collected 

--------------
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• Table IV.l. Operable Unit 4 Removal Action Verification 

Sample Identification Scheme 

Sample identifiers will be coded with a 6 digit suffix to indicate infonnation about the type and 
location of each sample collected. The coding system is described below. An "A" indicates the 
sample will contain an alphabetic character at the position, and an ''N" indicates a numeric character 
will be at the position. 

--------- ---------------------------------------------------

• 

Sample Type· 

lst 
Element 

2nd 
Element 

3rd 
Element 

-------------------- ---------------------- --------------------

Environmental 
Samples 

and Duplicates 

Field QC Samples 

Location 
Indicator 

NNN 

AAA 

Sequence 
Number 

NN 

NNN 

Sample 
Type 

N 

• Sample Type: Field QC samples include Rinsate, Field Blank, and Trip Blank 

I st Element: Location Indicator 
050-695 = Canal Grid Segment Number 
750 = Runoff Hollow 
800 = South Pond 
850 = Plant Drainage Ditch 
900 = Overflow Creek 
EQR = Equipment Rinsate 
FBL = Field blank 
TBL = Trip blank 

2nd Element: Sequence Number 

OI to 99 

3rd Element: Sample Tvoe 

I = Primary Environmental Sample 
2 = Duplicate Sample 

Note: For each grid sample area, the sample numbers will run in sequence from OI to 99. It will 
be the responsibility of the field sampling crew to accurately record sample depth and precise 
location within the grid. Similarly, the field crew and sample manager are responsible for recording 
which group of samples each specific Field QC sample is associated with. 

--- - -------------L...-.................. ------------·..;..;---=----------=-=-'-'=~-;.;.;-=.;;..;....;;.;;--;,;;.-.;;;;;--...;;-;.;.;·-~-=--;;;.,-;.;_--~-.;.-_.;..-_-______________________ ------------___,- -------- ---

• 
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• 

• 

5. ASSOCIATED FIELD PROCEDURES 

5.1. HEALTH AND SAFETY MONITORING 

All field work perfonned during the screening and verification sampling efforts will comply with 

guidelines established in the site-specific OU4 Removal Action Health and Safety Plan. Based on the 

results of previous sampling in OU4 areas, it is anticipated that field activities will pro~_ usi_!!g_modified 
------- ------ ---------------

level D personal protection equipment. However, if field air monitoring with organic vapor detectors, 

combustible gas/oxygen level instruments, or particulate samplers indicate the need for upgrading to a 

higher level of protection, all field activities will cease and the sampling program will be re-evaluated or 

modified to accommodate the higher levels. In addition to these air monitoring devices, soil will be field 

screened for low level radiation by Mound personnel using a FIDLER instrument. Mound Health Physics 

personnel will oversee the radiological monitoring procedures. Guidelines for personal protection are 

outlined in Mound Plant ER Program SOPs Procedures and Mound Safety and Hygiene Procedures, 

Radiological Protection Procedures, and Radiological Operations Procedures . 

5.2. DECONTAMINATION 

Personnel and sampling equipment will be decontaminated during the sampling program in order to 

prevent cross-contamination between samples and sampling locations. Personnel will be decontaminated 

as specified in the site-specific removal action Health and Safety Plan and the Mound Plant ER Program 

SOPs 1.8, 1.9, and 1.10 before leaving the work area. 

Equipment decontamination will be conducted according to Mound Plant ER Program SOP 1.6. Spent 

liquids used in the decontamination process will be collected in Department of Transportation approved 

55-gallon drums with lids, gaskets, and locking rings. Subsequent handling of this investigative-derived 

material (IDM) is provided in Section 8. 

5.3. QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

In order to evaluate field quality control during the verification sampling, equipment rinsate blanks and 

-- -.----- -- - temperature blanks will be-collected-in accordance-with-tile OU4 -Renfoval Action -QAPjP~-R:iiisate ohmks ---- - --- - -
will be used to evaluate the success of the decontamination process for non-dedicated or reusable 
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• equipment. After decontamination, the sampling equipment will undergo a final nnse with 

distilled/deionized water. The rinsate will be collected and analyzed for the same laboratory parameters 

as the primary soil samples collected with that particular piece of equipment. Equipment rinsates will be 

obtained at a rate of 10 percent (e.g., one rinsate for every 10 primary samples collected). Where 4° C 

preservation is required, a temperature blank (a 40-ml vial of deionized water) will accompany all 

containers shipped to the laboratories to monitor sample cooler temperatures. The analytical laboratory 

~ _______ wi_ll_u_s_e ~is temperature blank to record the temperature of the cooler at the_!~~ of samp~ recei{1t. Th.._e~~

temperature should be 4°C ± zoe, as specified in the OU4 Removal Action QAPjP. 

• 

In order to evaluate sampling reproductibility and sample matrix effects, field duplicate samples and 

samples for matrix spike/matrix spike duplicate (MS/MSD) analyses will be collected in accordance with 

the OU4 Removal Action QAPjP. Field duplicate samples will be collected to evaluate the reproducibility 

of the field sampling techniques, while MS/MSD samples will be collected to monitor the effects of the 

sample matrix on the analytical results. It is not possible to obtain true duplicate soil samples since the 

medium is typically heterogeneous in its natural state. Therefore, the duplicate sample will be collected 

from a sample fraction homogenized in a stainless steel mixing bowl. Duplicates and MS/MSD samples 

will be analyzed for the identical constituents as the primary soil samples. One field duplicate sample will 

be collected for every ten environmental samples, and one MS/MSD sample will be collected for every 

twenty environmental samples. 

5.4. FIELD INSTRUMENTATION 

5.4.1. Calibration Procedures and Freouency 

Applicable instruments to be used during the field sampling will be calibrated according to the guidelines 

established in the site-specific OU4 Removal Action Quality Assurance Project Plan. 

5.4.2. Preventative Maintenance 

Field equipment will be properly calibrated, charged, and in good general working condition before the 

beginning of each working day. The required equipment checks and their frequency for each type of 

-- -- - - - --- -field· equipmenno-be used· are defined- in -the-Mound-Planf ER-Ptogram MP 80036 and MD-80042:-Aiiy- ----- - -- - -

• non-operational field equipment will be removed from service, tagged, segregated, and dispositioned. As 
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• required, equipment will be returned to the manufacturer for maintenance. Replacements will be obtained 

as needed. Repairs will only be performed by trained staff. Field equipment will not be repaired in the 

field. Maintenance records will be retained for each field instrument according to a unique number affixed 

to the instrument. These records will be reviewed prior to their use in the field to ensure that instrument 

maintenance and calibration are up-to-date. 

All field instruments will be pro~erly protected against inclem~nt weather conditions duriQg __ the field 

sampling effort. Each instrument is specially designed to maintain its operating integrity during variable 

temperature ranges that are representative of ranges that will be encountered during cold-weather working 

conditions. At the end of each working day, all field equipment will be taken out of the field and placed 

in a cool, dry room for overnight storage. 

All subcontractor equipment will arrive at the site in proper working condition each day. Before the start 

of work each day, the field supervisor or field health and safety officer will assess all equipment for 

cleanliness and operating abilities. If the equipment is excessively dirty or not functioning properly, it 

will be removed from service for repairs or replacement. If the equipment belongs to a subcontractor, the 

• subcontractor representative shall be included in the assessment. 

5.5. FIELD VARIANCE SYSTEM 

Standard procedures cannot fully encompass all conditions encountered during a verification sampling 

effort. Variances from this Field Sampling Plan must be documented on a field change order form or a 

nonconformance report (NCR) and must be noted in the appropriate logbooks. If a variance is anticipated 

(e.g., due to a change in field instrumentation), the applicable procedure should be modified and the 

change noted in the field logbooks. 

The Field Sampling Team Leader or their designee will initiate and chronologically maintain a field 

change order log and an NCR log. Field changes fall into two categories, minor and major, as described 

below. As appropriate, DOE and the regulatory agencies will be notified of any variances that 

significantly affect project scope or objectives, and approval from the agencies will be obtained as 

necessary. Any variances from the HASP must be approved by the H&S Officer. Copies of the field· · · •. ··· ·· ::-:::::r:::~: :::·::~: =~:::.~:::ii;~:·:.:Oik iS ComPlete -and WiiiiiiOD - ..... - . 
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• 

• 

• 

A minor field change is one that does not affect the objectives of the FSP and may be approved by the 

Field Team Leader by noting it in the field book. A slight change in the sampling location (I to 2 ft.) 

due to a physical obstruction is an example of a minor change. 

A major field change is one that affects the verification sampling objectives and/or schedule and may 

require EPA, DOE, and/or state approval. The major field change must be approved by the Canal 

Program Manager. These changes may require a change in the sampJing_[)rQ~,_An_example_of_a __ _ 

major field change is the decision to significantly change the sampling locations or the deletion or non

perfonnance of a requirement in the Work Plan . 

- -- --- - - - -------- -- - --- --- -- ------- ------~- --
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• 6. VERIFICATION SAMPLE CUSTODY AND DOCUMENTATION 

6.1. CHAIN OF CUSTODY RECORD 

Sample custody will be documented throughout all removal action verification sampling activities by a 

Chain of Custody (COC) record initiated for each day in which samples are collected. This record will 

accompany the sample from the site to the laboratory and will be returned to th~_Q!!li,li!}' __ A.Ji~U.@DC_e ______ _ 
------------. ------------ -

• 

• 

Officer with the final analytical report. All personnel with sample custody responsibilities will be required 

to sign, date, and note on the COC record when relinquishing samples from their immediate custody. Any 

discrepancies will be noted at this time. All samples for analyses at off-site laboratories will be shipped 

via overnight air courier. Bills of lading will be retained and used as custody documentation during this 

time and will remain as part of the permanent sample custody documentation. 

COC forms will be used to document the integrity of all samples collected. To maintain a record of 

sample collection, transfer between personnel, shipment, and receipt by the laboratory, a COC form will 

be filled out for each sample set at each sampling location. An example of this form is illustrated in 

Figure 6.1. Any corrections to the COC record entries will be made by a single-line strike mark through 

the incorrect item, the correct entry will be scribed adjacent to the strikeout item, and the correction 

initialed and dated by the person making the change. After the form has been inspected, and determined 

to be satisfactorily complete, the site Field Manager or his designee will sign, date, and note the time of 

transfer on the form. The COC record will be placed in a resealable plastic bag and placed inside the 

cooler on top of the samples after the site Field Manager has detached the appropriate copies of the form. 

A copy will be filed and kept on site for the duration of the project field sampling activities. 

6.2. FIELD LOGBOOKS 

Field logbooks provide the means of recording the data collecting activities performed. As such, entries 

will be described in as much detail as possible so that the persons going to the site could re-construct a 

particular situation without reliance on memory . 
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• 

• 

• 

Field logbooks will be bound, field survey books or notebooks with numbered pages, Logbooks will be 

assigned to field personnel, but will be stored in a document control center when not in use. Each 

logbook will be identified by the project-specific document number. 

The title page of each logbook will contain the following information: 

- Name of the person to whom the logbook~ as~gt!ed ______________ _ 

- Logbook number 

- Project number 

- Project start date 

- Project end date 

Entries into the logbook will contain a variety of information. At the beginning of each entry, the date, 

start time, weather conditions, names of all sampling team members present, level of personal protection 

being used, and the signature of the person recording the entry will be recorded. The names of visitors 

to the site and the purpose of their visit will also be recorded . 

Measurements made and samples collected will be recorded. All entries will be maae in ink and no 

erasures will be made. If an incorrect entry is made, the information will be crossed out with a single 

strike mark, dated and initialed by the person who is correcting the entry. Whenever a sample is 

collected, or a measurement is made, a detailed description of the location of the sampling point, which 

includes compass points and distance measurements, shall be recorded. The number of the photographs 

taken at the sampling point, if any, will also be noted. All equipment used to make measurements will 

be identified, along with the date of calibration. 

The equipment used to collect samples will be noted, along with the time of sampling, sample description, 

depth at which the sample was collected, volume, and number of containers. A sample identification 

number will be assigned prior to sample collection. Field duplicate samples, which will receive an entirely 

separate sample identification number, will be noted under sample description. 
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• 7. VERIFICATION SAMPLE HANDLING AND SHIPPING REQUIREMENTS 

7.1. SAMPLE CONTAINERS AND PRESERVATION 

Guidance in the selection of suitable containers for samples, requirements for container cleaning, required 

sample volumes, holding times, and the recommended preservation techniques are provided in Mound 

______ P!~t ER ~~o_gram __ ~_O_P_l.4_,_S_a"!!'le_C_o'!_ta_!_ners and Preservation. The size and typ~ of C<?ntainer for the __ _ 

• 

analytes of interest, as well as the sample holding times and any required preservatives, are summarized 

below in Table VII.l. 

All sample containers required for the confirmatory sampling effort will be provided by the contract 

laboratory. Sample containers will be certified clean by the manufacturer and will be cleaned by the 

manufacturer according to EPA protocol (EPA 1990). The manufacturer's statement of certification and 

analytical results will accompany each bottle lot. 

7.2. SAMPLE PACKAGING AND SHIPPING 

Samples will be prepared for shipment according to Mound Plant ER Program SOP 1.5, Guide to 

Handling, Packaging, and Shipping of Samples. This SOP was developed from U.S. Department of 

Transportation (DOT) hazardous materials regulations (49 CFR 100-199) and regulations from the 

International Air Transportation Association (lATA). The current DOT or applicable lATA procedures 

for the transportation of samples will be determined prior to sample shipment. 

Sample containers will be packaged in thermally insulated, rigid coolers, according to DOT specifications 

173.510, 172 sub-parts B, C, and D, and 173 sub-parts A and B. All sample containers will be placed 

in resealable plastic bags and packed in the cooler with a sufficient number of sealed bags of ice so that 

the samples maintain a temperature of approximately 4°C during shipment. Each container will be padded 

with bubble wrap, or similar inert packaging material, to prevent breakage. The completed COC record 

will be placed inside the cooler and the cooler will be sealed with strapping tape in at least two locations. 

The shipping cooler will be secured by taping vertically completely around the cooler to prevent the lid 

from accidentally opening. Custody seals will be affixed to the right front and left rear of the shipping 

-~ ----~~~-~~~-~~~~---- -~-
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• 

• 

• 

Table VII.l. Required Sample Volumes, Containers, Preservation Techniques, and 
Holding Times 

Matrix Analysis Container 1 Preservation Holding Time 

Soil TAL In organics · 250 ml glass or 
polyethylene 

Soil Cyanide 250 ml glass or 
polyethylene 

- -

Soil Mercury 250 ml glass or 
Nitrate-Nitrite polyethylene 

Sulfate 

Soil TCL SVOCs 250 ml amber 
glass 

Soil Radionuclides 1 liter glass or 
(except Tritium) polyethelene 

Soil Tritium glass only 

1 Exact container size will be dependent on laboratory requirements . 
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• 

In general, samples will be shipped on the same day as collected, if possible, or the very next day at the 

latest. Samples will not be shipped off site until Mound Plant screening results of the samples have been 

received. A copy of the screening results will accompany the COC for each shipment to the laboratory. 

Samples will be shipped by overnight air courier service or hand-delivered to the contract laboratory. A 

copy of the shipper's bill of lading will be retained and kept on file as part of the sample custody 

documentation . 

- ------------------- ----------------------------·----------- ----------------
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• 8. INVESTIGATION-DERIVED MATERIAL 

Investigation-derived materials (IDM) that are expected to be generated during field sampling activities 

can be characterized as either: (1) soil, (2) aqueous liquids, or (3) miscellaneous material. With the 

exception of soil, these materials will be handled in accordance with Mound Plant ER Program SOP 1.15, 

Guide to Management of Investigation-Derived Material. The handling of these materials is briefly 

summarized below. However, field personnel are required to review SOP 1.15 for SJ!ecific guidan~'-------
--------------~---:----------------·--------- ----

• 

particularly with respect to aqueous liquid and miscellaneous IDM. The handling and management of 

IDM generated from activities other than field sampling are detailed in the OU4 Removal Action Waste 

Management Plan. 

Investigative-derived soil includes excess soil that may be generated during surface soil sampling, hand

auguring, and general cleaning of sampling equipment. Any excess soils generated during the screening 

or verification sampling in the excavated portion of the canal will be returned to their point of origin. For 

example, excess soil from a hand-augered boring during verification sampling will be returned to the 

borehole. Excess sample soil generated beyond the area of excavation will be contained in 55-gallon steel 

or polyethylene drums and transported to the waste staging facility where they will be combined with the 

excavated soils from the canal. Since real-time field screening results will be used to guide the excavation 

efforts, the soil remaining after excavation should be below the cleanup goal, and assumed clean. 

Furthermore, if verification sampling results for a given area indicate that the cleanup goals have not been 

met, then additional excavation may be required to remove the contaminated soil. This approach will 

minimize the amount of IDM to be managed and should present no adverse environmental impact. 

Investigation-derived aqueous liquids include all liquids generated during equipment and personnel 

decontamination activities. These liquids will be collected in 55-gallon polyethylene drums at the 

sampling site or an established decontamination station. The collected water will be transferred to 2, 100-

gallon (or similar) polyethylene storage tanks located adjacent to the Mound IDM Staging Area. 

Investigative-derived miscellaneous material includes disposable personal protective equipment, disposable 

sampling equipment (e.g., paper towels, plastic sheeting, aluminum foil, etc.), empty sample containers, 

and other similar materials. Investigation-derived miscellaneous material will be contained in 55-gallon 

-· ··----- :~;:polyetiiylene arums ana Sfil8ed in -tl.-e MOUn<nDM Staging Area Uillil it-can· &e ·aassllied ror ·- --
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• 

• 

All IDM transported to the Mound IDM Staging Area will be held until sufficient infonnation (analytical 

results, field instrument monitoring data, and/or process knowledge) is obtained to classify the IDM and 

detennine what actions for disposal are to be followed . 
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• 9. VERIFICATION SAMPLE DATA EVALUATION 

Resultant data from the laboratory analyses of verification samples from OU4 soils will be validated 

following the procedures described in the OU4 QAPjP. Once the data have been validated, the results 

will be evaluated to determine if the removal activities have been successful in terms of meeting the 

cleanup goals for plutonium-238. The data will also be evaluated to determine if any areas in OU4 

_______ c_o_nta_i!!__~s_idual chemical or other radiological contamjn==a=ti=o=n~. __ 

• 

9.1. VERIFICATION OF CLEANUP IN OU4 

As discussed in Section 1, the second objective of this FSP is to verify that excavation operations 

performed by the Mound Plant Removal Action Program in OU4 met the plutonium cleanup goals. To 

meet this objective, statistical procedures will be used, following EPA's (1989) guidance, for determining 

whether a specified portion of the sample areas have attained the designated cleanup standards. These 

evaluations will be designed to ensure that no more than a small portion (i.e., 5 percent) of the OU4 sites 

is above the cleanup standard. 

After the radiological data have been collected, analyzed, validated, and stored in a centralized data base, 

summary statistics (the overall proportion of exceedances and the standard error of the proportion) will 

be calculated for plutonium concentration values over the entire sample area. The plutonium verification 

cleanup data will be evaluated by calculating the upper 95 percent confidence limit for the proportion of 

the site with levels exceeding the cleanup standard. If the 95 percent upper confidence limit is less than 

0.05, then one can conclude, with 95 percent confidence, that no more than 5 percent of the OU4 site has 

levels exceeding the cleanup standard. 

The 95 percent upper confidence limit will be calculated as follows: 

(I) Calculate the proportion of samples (p) above the cleanup standard using the following 

equation: 

r 
--- ------ - - --- -- --- ~ -- ------ _____ '/!__::..__ff- ---------- ----- --- --- -- --- -------- -- --------- -----
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• where: 

n = total number of samples 

Y; = 1 if the sample concentration is greater than the cleanup standard 

Y; = 0 otherwise 

----~----------

(2) Calculate the standard error (sp) of the proportion (p ): 

s = ~ p(l-p) 
P n 

(3) Calculate the 95 percent upper confidence limit for the proportion (p) using a large 

sample normal approximation: 

where: 

P u = 95% upper confidence limit 

p = proportion of samples with concentrations > cleanup standard 

z1 .... = critical value for a normal distribution with probability 1-a 

(z1 .... = 1.645 for a=0.05) 

sP = standard error for proportion p 

Decision Criteria 

If P u• the upper 95 percent confidence limit for the proportion of the site with levels exceeding 

the cleanup standard, is less than 0.05, the site is considered clean. 

If the 95 percent confidence limit on the proportion of the site that does not meet the cleanup standard 

is greater than 0.05, the data from the verification sampling and analyses program will be further evaluated 
--- ---~---------

.~~ ~ ---to~determine the location~ and frequ:ency-ofadditiODill silinj>leS to De OOllect.id iO diteilnine the magnitude 

ER Program, Mound Plant 
1000/o Draft Final 

OU4 Miami-Erie Canal Field Sampling Plan 
August 1996 

Data Evaluation 
Page 9-2 



• and extent of remaining radiological contamination. This evaluation will include the nature of the 

contaminants, the frequency of detection, concentration values, lateral and vertical distribution, potential 

sources, and any other contributing factors that may become evident in the analysis of the sample results. 

9.2. EVALUATION OF POTENTIAL CHEMICAL OR OTHER RADIOLOGICAL 

CONTAMINATION 

As discussed in Section I of this FSP, the third objective is to determine if areas in OU4 contain 

concentrations above the cleanup standards for other radioactive or chemical contaminants normally 

associated with Mound Plant operations. To meet this objective, the following procedure will be used. 

After the chemical and other radiological data have been collected, analyzed, validated, and stored in a 

centralized database, summary statistics (the overall proportion of exceedances and the standard error of 

the proportion) will be calculated for concentration values for each proposed analyte over the entire sample 

area. The chemical verification data will be evaluated by calculating the lower 95 percent confidence limit 

for the proportion of the site with levels exceeding the standard (see Table 111.6). If the 95 percent lower 

confidence limit is greater than 0.05, then one can conclude, with 95 percent confidence, tha! more tha.'1 

five percent of the site has levels exceeding the standard. 

The 95 percent lower confidence limit is expressed in the following equation adapted from Section 9.1: 

P L Percent is lower confidence limit and the other quantities are as defined in Section 9 .1. 

Decision Criteria 

If P L• the lower 95 percent confidence limit for the proportion of the site with levels exceeding the cleanup 

standard, is greater than 0.05, the site is considered dirty. 

--------------------- ----- ---
------ ~ -- ----- ---- ---- ------------------- - ------------
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• 

• 

If the 95 percent confidence limit on the proportion of the site that does not meet the cleanup standard 

is greater than 0.05, the data from the chemical sampling and analyses program will be further evaluated 

to determine the location and frequency of additional samples to be collected to identify the magnitude 

and extent of remaining contamination. This evaluation will include the nature of the contaminants, the 

frequency of detection, concentration values, lateral and vertical distribution, potential sources, and any 

other contributing factors that may become evident in the analysis of the sample results. 

----------------

---------------- --------- ---------------------------
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EXECUTIVE SUMMARY 

This document addresses the necessary level of detail to document and ensure the health and safety of 

remedial workers on the site and public in the vicinity of the removal action. While it must be recognized 

that plutonium is the contaminant of concern for this removal action, this document identifies all of the 

substances of interest from a health and safety stand point (arsenic, lead, plutonium, thorium, tritium, and 

uranium) in terms of chemical and radiological potential exposures and provides the necessary exposure 

sytomology information. Also, this document inventories all types of potential hazards in addition to 

chemical or radiological exposures that may be encountered at the work site. 

The conclusion of this effort has resulted in a document that: 

I) Attempts to provide all the necessary information to ensure an approach that does not place site 

workers or the public at risk of accepting any potentially significant dose. Responsibilities are 

identified to Mound Radiological Control, Industrial Hygiene, and Environmental Restoration 

groups along with the acceptable exposure values and information on assessing potential exposures 

against the acceptable exposure values . 

2) Attempts to provide the needed project specific information and will serve as the necessary worker 

project specific education mechanism for Hazard Communication/Worker Right to Know 

requirements. 

3) Attempts to incorporate by reference all relevant Mound documents to assist the reader and 

removal site project and health and safety managers to comply with all applicable Mound site 

requirements. 

The overall result of the approach taken within this document is to provide for the necessary information 

to educate for and ensure the protection of the site work force and the surrounding public without being 

so prescriptive as to unnecessarily burden the project . 

• ---------------- -------~--~~~--------- ----- --------------- -------·--~------------
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1. SITE DESCRIPTION 

See the OU4 Work Plan for infonnation regarding the location of the Mound facility and OU4, the 

regional and local topography, and a brief site history in regards to the OU4 Miami-Erie Canal Removal 

Action (DOE 1995b) . 

- ---- --~-- ---- -~--- - ----- ------------- ----- ----------·---------- --------------• ---- --- ---- ------------------- --------
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• 2. CONTAMINANT CHARACTERIZATION 

2.1. CONTAMINANTS 

The information in this section is drawn mostly from the OU4 Special Canal Sampling Report (DOE 

1993b ). The field sampling to support this report was conducted in 1992 with the Final Report completed 

in July 1993. The results of this sampling study indicate the presence of PCBs, SVOCs, inorganics, and 
------- -------

• 

• 

certain radionuclides in canal soil samples. No Voce were detected-In the ~soil samples from the canal-. ------

The chemical concentrations are generally higher in the north canal . The significance of chemical and 

radiological contamination in canal soils is discussed in Section 3.2. 

2.1.1. Chemical Contamination 

The Special Canal Sampling project included chemical (non-radiological) analytical analysis for the US 

EPA's Contract Laboratory Program target analytes list for volatile organic compounds, semi-volatile 

organic compounds, pesticides/PCBs, metals, and cyanides suites of analysis . 

2.1.1.1. PCBs 

The soil sampling locations showing PCBs have relatively low concentrations, except at the northern end 

of the north canal. Of the PCBs detected, Aroclor-1248 exhibited the highest overall concentrations. The 

maximum concentration (19 ppm) occurred in the north canal, in the zero to one foot interval. The 

concentration decreased to below 1 ppm at all locations in the remainder of the canal. At many locations, 

PCBs were not detected. 

Since no PCBs were detected on the sides of the canal, no cross-sectional distribution of contamination 

can be evaluated. This trend indicates that the deposition was localized, probably carried in surface water 

runoff along the canal. Trends in the concentration of Aroclor-1248 with depth of canal soil also indicate 

surface deposition, since the concentration decreases with depth . 
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2.1.1.2. SVOCs 

The highest concentration of SVOCs measured in the canal were P AHs: fluoranthene, phenanthrene, 

benzo(a)pyrene, and pyrene. The concentration of PAHs at many locations were below 1 ppm. The 

maximum concentrations were detected at the northern end of the north canal: 53 ppm (fluoranthene), 43 

ppm (phenanthrene), 22 ppm (benzo(a)pyrene), and 55 ppm (pyrene), all in the zero to one foot interval. 

The distribution of P AH concentration along the canal was similar to that of the PCBs, decreasing to low 
~~~~--~--

levels (less than 10 ppm) at all locations south of location DL2. Most of the PAH levels were below 1 

ppm. The distribution in P AH concentrations across the canal typically showed no variation. With the 

exception of location YF, P AH concentrations were slightly higher near the surface than at lower depths. 

At location YF, the concentration ofPAHs were highest (up to 6.1 ppm) at the four to five foot interval. 

The overall distribution trends for P AHs indicate a pattern similar to that for the PCB concentrations. 

2.1.1.3. Inorganics 

The highest concentrations of inorganics found in canal soils were calcium, iron, aluminum, magnesium, 

and potassium, which is typical for soils in the region. Of the inorganics detected in the canal the 

maximum concentrations are shown in Table 11.1. 

Table 11.1. Maximum Concentration of Inorganic Contamination Having Toxicity 
Characteristics Detected in the Miami-Erie Canal 

In organics 

Arsenic 

Barium 

Chromium 

Lead 

Mercury 
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(feet) 

YYN1 1 - 2 

YYS6 1 - 2 

YYS2 1 - 2 

YQ1 0- 1 

YYN3 0- 1 
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127 

178 

334 

579 
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The lead concentration generally decreases with depth in the canal soils. The concentration is highest on 

the west side of the canal, decreasing across the canal to the east side. These distributions indicate that 

lead was likely deposited in a consistent fashion from automobile traffic sources on the west side of the 

canal. 

2.1.2. Radiological Contamination 

The analysis of the results of the sampling study show the presence of plutonium-238, thorium (-228, -

230, and -232), tritium, and uranium (-234, -235, and -238) in the canal soils. Trace amounts of cesium-

137 were also detected. The samples were also analyzed for cobalt-60, actinium-227, radium-226, and 

bismuth (-207 and -210). Only one of these latter isotopes was detected: one sample showed a trace 

amount of bismuth-207. Potassium-40, which is naturally occurring, was detected in canal soils at an 

average concentration of 15 pCi/g. Distribution of potassium in the canal soils was uniform. Background 

for potassium-40 near the Mound Plant is 37 pCi/g (EG&G Mound 1995). Strontium-90 was detected 

in trace amounts; however, all of the strontium data were rejected as unusable due to the failure of 

multiple QC results to fall within acceptable control limits. This data indicates that plutonium 

contamination is driving this clean-up action, however thorium, tritium, and uranium are present and shall 

be addressed from a health and safety stand point within this document. 

2.1.2.1. Plutonium 

The soil samples collected during the Special Canal Sampling study were analyzed for plutonium-238 and 

-239/-240. Plutonium-238 concentrations in soils are uniformly approximately 100 times greater than the 

plutonium-239/-240 values. This is consistent with their relative isotope compositions. 

The plutonium-238 soil concentration distribution in the zero to one foot intervals starts at 20 pCi/g in the 

north canal, increases to a range of 500 to 1000 pCi/g in the canal region bounding the drainage ditch 

intersection, and drops to 0.95 pCi/g by the southern end of the south canal. This distribution is consistent 

with the trends shown in the Rogers (1975) study. The maximum concentration of plutonium-238 was 

1000 pCi/g in the south canal in the zero to one foot interval (DOE 1993b Special Canal Sampling). The 

maximum concentrations tend to be in the zero to one foot interval at most locations sampled. The 

~----maximum-concentration found during~the~l-975-sampling-was 4,560 pCi/g at a depthof~two-to-three feet-----~-~-

just north of the intersection of the drainage ditch and the canal, just north of the access road. The 
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distribution of plutonium-238 contamination decreases at locations away from the drainage ditch 

intersection. Cross-section results of the plutonium concentrations at zero to one foot intervals at all canal 

locations show distributions having higher concentrations in the center of the canal than at the sides. This 

distribution and spatial variability is similar to the one observed in the Rogers (1975) canal study. 

2.1.2.2. Thorium 

The Special Canal Sampling study included analysis of soil samples for thorium-228, -230, and -232. 

Thorium-230 concentrations are generally higher than either thorium-228 or -232. The thorium 

concentration is slightly higher in soils in the north canal than in the south canal. The higher thorium 

concentrations tend to be at the two to three foot depth and in the center of the canal rather than near the 

sides. The maximum value for thorium in canal soils is 38 pCilg with minimum values of less than one 

pCilg (DOE 1993b). The distribution is similar but not as pronounced as for plutonium-238. 

2.1.2.3. Tritium 

The canal soils were also analyzed for tritium. The tritium concentrations are generally higher in the north 

canal than in the south canal. Except for one sample, the higher tritium concentrations are near the 

surface. 

The maximum concentration of tritium found in the canal soils was 180 pCilg in the north canal at the 

zero to one foot interval. The maximum tritium concentration across the canal tends to occur in the center 

of the canal. The distribution of tritium concentrations along the canal shows a broad maximum near the 

mid-way location in the north canal, decreasing steadily in the southward direction, then increasing to a 

maximum in the southern end of the south canal. This distribution is not similar to the heavy metal or 

non-radiological contamination profiles observed in the canal. 

2.1.2.4. Uranium 

The canal soils were analyzed for uranium-234, -235, and -238. The uranium concentrations occur below 

the 1 pCilg level, with one exception: the maximum concentrations of uranium-234, -235, and -238 are 

- -.------ ~-•B;-1 :-7;-and 39-pCilg; respectively, -in-the-south-canal near-the overflowweir,--at-intervals-of-one to-two- --~-- ---

ER Program, Mound Plant 
I 000/o Draft F ina! 

OU4 Miami-Erie Canal Health and Safety Plan 
August 1996 

Contaminant Characterization 
Page 2-4 



• foot. These results are isolated points since they are not surrounded by other samples with elevated 

activity levels. In addition, the results are not consistent with the Mound Plant as the source of uranium. 

2.2. PREVIOUS SAMPLING RESULTS 

Since the 1969 plutonium release, several investigations and assessments have been conducted in the canal 

area. 
---------------------------- ---------- -----------------

• 

• 

In 1974 over 1700 samples were taken in OU4 and the Great Miami River to measure the 

extent of the plutonium contamination (Rogers 1975). 

In 1977 the city park excavation activities were monitored for airborne contamination 

(Farmer and Carfagno 1979). 

In 1978 the results of the 197 4 investigation were re-analyzed for tritium contamination 

(Kershner and Rhinehammer 1978). 

In 1986 Mound issued the first comprehensive environmental assessment of conditions at 

Mound including OU4 (DOE 1986). 

In 1990 a Focused RiskAssessment(FRA) of the 1974 data was perfonned (Dunning and 

Rogers 1974). Also in 1990, the South Pond was re-sampled for plutonium, and chemical 

contamination (Halford 1990). 

In 1991 a removal action to excavate contaminated soil occurred during repairs to the 

Conrail overpass (DOE 1993c). 

During 1992-93 the ATSDR health consultation was conducted at OU4 (ATSDR 1993). 

Also in 1993 the Special Canal Sampling Study, which investigated similar locations 

studied in 1974, was conducted (DOE 1993b). 

During 1992-93 Phase I of the OU9 Ecological Survey was perfonned in various 

locations, including the canal, Drainage Ditch, Overflow Creek, and South Pond. 

During 1993-94 the OU9 Surface Water and Sediment Sampling task was perfonned in 

the South Pond and the Overflow Creek, to sample for chemicals and radionuclides. 

A review of the analytical data yields that for this removal action plutonium is driving the clean-up . 
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3. HAZARD/RISK ANALYSIS 

This section includes a task by task breakdown of the hazards that may be encountered by site personnel 

along with the control measures to be taken for each task. 

3.1. TASK SPECIFIC HAZARD ANALYSIS 

---------------- ~~-----------
-----~--------

Hazards to be considered on a task by task basis will include general hazards, fire and explosion, 

biological hazards, confined or enclosed spaces, electrical hazards, temperature extremes, noise, vibration, 

exposure to chemicals, and exposure to radiation. See Appendix A, Site Specific Health and Safety Plan 

and Section 4 of this document for task specific hazard information. 

3.2. POTENTIAL EXPOSURES 

3.2.1. Site Contaminants-Nonradiological 

Nonradiological contaminants of concern in regards to health and safety at the site include PCB's, PAH's 

(polycyclic aromatic hydrocarbons), arsenic, and lead. The levels and the dispersion of these contaminants 

in the old canal basin indicate that the plant was most likely not the source for these contaminants. 

3.2.1.1. PCB's 

The highest concentration of PCB' s ( aroclor-1248) occurred at the north end of the canal at 19 ppm and 

was probably associated with a power plant near that location that was tom down and removed in the past. 

This power plant existed on ground that is today occupied by the City of Miamisburg Park. The current 

Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) for PCB's is 

0.5 mglm3
• This is an inhalation exposure guideline meaning that this applies only to air-borne PCB's. 

PCB 's are highly non-volatile and typically do not become air-borne except at extremely high temperatures 

(in a fire/convection type scenario). However, soil that is entrained in the atmosphere and is contaminated 

with PCB's can serve as a route of exposure. When necessary, this exposure can be controlled by using 

respiratory protection that prevents the inhalation of the entrained soil particulate. PCB's are typically 
- ---- -------

~~ .-- ----~-contained in some typeoCcilfriefoirand are skin aosoroed. However,- wlien-this-oifthat oontafns-PCl3's 

is lost to the soil, the PCB's tend to bind very tightly with the organic material in the soil. Hence, 
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because of the indicated levels of PCB' s present within the excavation/canal area it is not anticipated that 

any real time worker exposure characterization will be necessary (USEPA 1990). Should a need be 

determined at any time during the removal project that further characterization of the PCB worker 

exposure is needed, it will be accomplished in a manner consistent with the National Institute of 

Occupational Safety and Health (NOSH) Manual of Analytical Methods (NOSH Publication #84-1 00) 

Method #5503 or equivalent. 

3.2.1.2. P AH's 

The highest concentrations of PAR's measured in the canal were at the north end of the canal and 

generally had a distribution in the canal very similar to the PCB's. The highest instances of specific 

PAR's included 53 ppm fluoranthene, 43 ppm phenanthrene, 22 ppm benzo(a)pyrene, and 55 ppm pyrene, 

all in the north canal. This group of chemicals, collectively referred to as PAR's, also can be referred 

to as coal tar products, or creosote. These products are commonly used as wood preservatives for 

telephone poles and railroad ties. These PAR levels can be found in the soil surrounding many railroad 

beds or grades. The PEL for air-borne coal tar pitch volatiles (benzene soluble fraction, OSHA definition) 

is 0.2 mglm3
• Like the PCB's these compounds have a strong affinity for the soil and the organic material 

associated with the soil and are highly insoluble in water. 

There are two possible routes of exposure to these compounds in regards to this removal action. The first, 

and most likely route of exposure, involves these compounds volatilizing into the atmosphere as the soil 

is excavated. A simplified, worst case model of the amount of total PAR's from the excavation areas that 

could volatilize into the atmosphere given the levels that are indicated in the data do not result in levels 

that are above the OSHA PEL value. The PEL value is designed for an eight-hour workday, five days 

per week exposure scenario. This worst case modeling utilized P AH data that would convert the OSHA 

PEL of 0.2 mg/m3 to a conservative 0.01 ppm in air (utilizing the molecular weight of benzo(a)pyrene 

to convert to most conservative ppm value). The worst case prediction results in a maximum ppm level 

of 0.008 ppm. The actual levels of air-borne volatile P AH's values will not approach this number if canal 

sampling data for PAR's are representative. 

The second possible route is that PAR material would be adhering to the surfaces of entrained particulate 

-.-------material-and that this material-would be-inhaled~-ThepossibJe-contribution-by-this-roiite ofexposilre-is ______ --- ---

seen as insignificantly small. Hence, there should be no significant exposure potential to PAH's during 
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• this removal action. Should there at any time during the removal action be cause to believe that this 

exposure characterization is not representative, NOSH Analytical Method #5023 (NOSH Publication #84-

1 00) or equivalent will be used to further characterize worker exposure. 

3.2.1.3. Arsenic 

_________ The_ highest data point for_ arsenic in the canal is ! 27 ppm in the on~ to two f<?p_!_l~vel. The OSHAJ~EL 

for inorganic arsenic compounds is 0.01 mg/m3 and for organic arsenic compounds is 0.5 mg/m3
• The 

route of exposure would involve the possible inhalation, ingestion, or skin adsorption of the arsenic from 

entrained particulate. 

• 

A mathematical model can be used to provide the amount of entrained soil that would have to be in the 

air to approach the arsenic OSHA PEL of 0.01 mg/m3
• This model divides 0.01 mg/m3 by 127 mg/Kg 

of soil (equal to the highest arsenic soil concentration of 127 ppm). The quotient for this calculation is 

7.9 x 10'5 Kg/m3
• Converting this value to mg/m3 produces a value of 79 mg/m3

• This is an extremely 

high ambient dust level (visibility limited to only a few feet) which would require many acres of wind 

erodible soil and extremely high winds to produce anything approaching these levels. These types of 

ambient dust levels simply will not exist on this project. Dust suppression will be initiated whenever soil 

conditions allow for the entrainment of any soil. Additionally good construction management practices 

will be employed to keep fugitive dust production to a minimum. These will include a temporary 

stabilization of all excavated areas after that excavation area is verified as clean. This stabilization will 

include grading to near final grade. Also any bulk storage piles anywhere on the project shall be covered 

when inactive. Hence, no extreme dust levels will be encountered on the project and likewise there is not 

a threat of approaching the OSHA PEL for arsenic. 

3.2.1.4. Lead 

Lead has been detected in canal soils in several locations along the west side of the canal with the highest 

sample result being 579 ppm. The OSHA PEL for lead is 0.05 mg/m3
• This air-borne inhalation exposure 

level is equivalent to 0.01 ppm. The possible routes of exposure include inhalation, ingestion, and contact 

of or to particulate soil material that contains the lead. Dust suppression procedures will also be necessary 

- ----- -- ---- -in-terms-ofpotentiallead-exposures to minimize-the ·exposures to the reme<:tiill worK.ers-and -tlie- p-ub He:----• 
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• 

• 

.--~~---

As with arsenic, a simple mathematical model can be used to provide the level of dust that would have 

to be entrained into the air to produce airborne levels approaching the OSHA PEL of 0.05 mglm3
• 

·Dividing 0.05 mglm3 by 579 mg/Kg (the highest lead level of 579 ppm) yields a value of 8.6 x 1 o-s 
Kglm3• This can be converted to 86 mglm3 of dust in the air. Again, as with arsenic, this is not a realistic 

expectation in terms of dust entrainment on this project. Hence, lead will not be an occupational exposure 

concern during this removal action. 

--------------~---
-------------·· 

3.2.2. Site Contaminants-Radiological 

The radiological contaminant of concern is plutonium. However, tritium, thorium, and uranium are also 

present in very low amounts. These elements release energy in the form of ionizing radiation. Ionizing 

radiation is a known human carcinogen, teratogen, and mutagen. This removal action will be performed 

under a Mound Radiological Work Permit (RWP). The Health and Safety Manager shall i"nitiate the 

development of the RWP as soon he/she is assigned the responsibility of health and safety for this removal 

action. The procedure for obtaining the RWP is outlined in Mound Technical Manual 80043 . 

3.2.2.1. Plutonium 

The Occupational Annual Limit on Intake is 0.0072 ILCi for Pu238 (10 CFR 835). The permissible 

surface radioactivity value is 20 dpm/100 cm2 removable and 500 dpm/100 cm2 total (fixed plus 

removable) (10 CFR 835). The likelihood or realizing these surface radioactivity values is extremely low 

due to the low levels of radionuclides in the soil. 

Dust suppression methods will, at a minimum involve a water mist application to the excavation point, 

the loading of any trucks, the dumping of any front loaders in the excavation area or in a soils stockpile 

area, the loading of any front loaders in the train car loading area, and the loading of the rail cars. Dust 

suppression will commence at the discretion of the Site Safety and Health Officer (SSHO). The SSHO 

will require dust suppression whenever there is any visible dust raised by the above activities. This will 

depend on the moisture content of the excavated soils. It should be recognized that conditions may be 

very different at the excavation point as compared to the soil conditions at the soil stockpile/railcar loading 

area. Operations shall be conducted as to maintain all heavy equipment and vehicles on noncontaminated 

surfaces.- - Pla5tic sheeting or-canvas ~tatp may be- deployea tinder- earth --moving-trucks~ io-catd1 arty ~- -- - ~ -
accidental spillage and to facilitate clean-up of any spillage. All exterior truck surfaces where spillage 
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-.----

contacts the vehicle will be cleaned and monitored for contamination before leaving the loading area . 

Care shall be taken in truck unloading/dumping that no contamination to the undercarriage or tires of the 

truck occur. Additionally it is recognized that it will not be practical to keep the loader in the railcar 

loading area on non-contaminated surfaces. Further it is recognized that the operation in this area will 

generate dust at the front loader loading point, the carry distance, and at the railcar load point. Dust 

suppression measures will have to be implemented at this location. The load will be covered when 

transporting from the excavation site to the Mound site s~i_ng_~·--_____________________ _ 

3.2.2.2. Tritium 

The routes of exposure for tritium include direct contact and absorbtion of either aqueous or gaseous phase 

tritium or inhalation of tritium gas. However, the main potential pathway for exposure to tritium on this 

project would be contact with the excavated soil. The tritium soil concentrations are so low that this is 

not a concern. 

3.2.2.3. Thorium 

The Occupational Annual Limit on Intake thorium is 0.0012 #LCi (Th-232, the most restrictive isotope of 

Th) (10 CFR 835). The route of exposure for thorium is the inhalation of entrained soil or contaminated 

particles of dust. The health and safety measures prescribed for the higher concentrations of plutonium 

will also be protective for thorium. 

------ -----~ ------
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• 3.2.2.4. Uranium 

The Occupational Annual Limit on Intake for U234, U235, and U238 is 0.048 p.Ci (10 CFR 835). The 

route of exposure is also inhalation of entrained contaminated particles of soil or dust. As is the case with 

thorium, the protective measures for plutonium will also be protective of the lower concentrations of 

uranium. 

----------

• 

• 

3.3. RADIATION PROTECTION OF THE PUBLIC AND THE ENVIRONMENT 

In addition to worker health and safety, this project must account for any possible radiation exposure to 

the public. The possible route of exposure involves the entrainment of plutonium contaminated soil 

particulate into the ambient air. Dust suppression will be activated whenever visible dust is generated. 

DOE Order 5400.5 states: "Airborne Emissions Only. All DOE Sources of Radionuclides. To the extent 

required by the Clean Air Act, the exposure of members of the public to radioactive materials released 

to the atmosphere as a consequence of routine DOE activities shall not cause members of the public to 

receive, in a year, an effective dose equivalent greater than 10 mrem (O.lmSv)." 

Air release monitoring will have to be completed during the removal action to ensure that the above limit 

is met. See Section 8, Exposure Monitoring, for more information on this air monitoring requirement. 
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4. STANDARD OPERATING SAFETY PROCEDURES 

This section will present general safety rules, requirements and practices that will apply to the removal 

action as outlined. 

4.1. SITE RULES 

-----------

The following site rules will apply at all times and to all workers on the site of this removal action. 

1. All site workers will attend a daily safety meeting prior to the commencement of work 

activities and record their attendance at this meeting by means of a daily sign in sheet. 

The topics at the meeting shall include, at a minimum, a status of the project from a 

health and safety standpoint, a briefing of any new or start-up operations to commence 

that day, and direction involving any on-going health and safety concerns. See Figure 4.1 

for a checklist for the SSHO to use for the initial morning safety meeting and whenever 

a new site worker starts on the project . 

2. All site workers, or any individual who enters a soil contamination area (SCA) on the site, 

shall be wearing the required personal protective clothing and equipment as prescribed in 

Sections 8. Exposure Monitoring, 9. Site Control Measures, and 10. Personal Protective 

Equipment of this document. 

3. All individuals who enter an excavation area within a SCA on the site shall employ safe 

work practices to include; being knowledgeable of any required decontamination 

procedure required to leave an area before making entry to that area; avoiding any surface 

water on the site; and avoiding contact with the ground surface, as much as practical, in 

excavated areas. 

4. No individual shall eat, drink, smoke, or use other tobacco products while inside a 

Radiological Buffer Area (RBA) on site. 

5. All individuals entering a RBA which is used for access and egress of SCA's, shall be fit 

for work. This includes naturally occurring illness as well as exposures to controlled 

substances. Individuals entering SCA's are advised that wearing personal protective 

clothing and equipment can increase the stress on their body. Exposure to controlled 

• - ---- - ::::~::; s:.:· the lik<lihOOd of heat StreSS and PI8Ce Other StreSses on tb~ -
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6. Adherence to and maintenance of all prescribed work zones is mandatory at all times by 

all individuals entering the RBA of the site. 

7. All site access and egress shall be through controlled access points. 

8. No person shall be permitted on site without the required training as specified by section 

-1-1-,0-of-the-SS-HASP. -----

9. All individuals exiting a SCA on site, shall follow the prescribed decontamination 

procedure for exiting that area. 

I 0. All postings and signage shall be complied with at all times. 

11. All heavy equipment and vehicles used on the project will be equipped with an audible 

reverse motion indicator. 

12. No equipment shall be operated on the site without the manufacturer's machine guards 

or safety devices in place and operating in a normally prescribed manner. 

13. Any changes to this Site-Specific Health and Safety Plan (SS-HSP) shall be made through 

the HAZWOPER Coordinator assigned to this removal action. The HC will generate a 

change sheet that will be included in this SS-HSP. The change sheet will be reviewed 

by the appropriate Environmental Safety and Health staff members and must be briefed 

to and acknowledged by all site workers and individuals before further site entry is 

permissible. 

4.2. PERMIT REQUIREMENTS 

Mound work permit requirements for this project include the following: 

I. Radiological Work Permit (Mound Technical Manual 80043); required in all areas where 

there is an exposure to radiation in excess of background. 

2. Excavation and Digging Permit (Op. #05); required for all projects or Mound activity that 

involves excavation, digging, drilling, or disturbance of soil. 

3. Safe Work Authorization (Op.#06); mechanism designed to ensure that all contractor 

personnel entering the Mound Plant to perform work have received the proper safety, 

security, and health physics orientations and that a Mound represen~~iy~ __ i_s_~sjgned ___________ _ 
---------------------- -- --------------------------- ------------ -----------

• responsibility for oversight of the work. 

All conditions set by these permits shall be complied with at all times by all individuals on site. 
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• 4.3. CONFINED SPACE ENTRY 

No confined space work or trench work has been identified for this project. Should it be detennined at 

any time during the project that confined space work or trench work is necessary, the Confined Space 

~-~ ______ Entry procedure will be followed fro~ Mound Technical Man~l 0286,_QP."...:· #~M~1~1.'"-----

• 

• 

4.4. HOTWORK, SOURCES OF IGNITION, FIRE PROTECTION 

No hotwork has been identified for this project. Should hotwork become necessary, this will require the 

issuance of a Mound Cutting/Welding/Burning/Hot Work Pennit meeting or exceeding the requirements 

of Op. #02 of the Mound Technical Manual 10286. 

It is anticipated that some quantity of motor fuels will be stored in the support area for this project. This 

fuel will be necessary for excavation equipment and small motoring tools. Water pumps, another source 

of ignition, may be required to keep excavation areas from accumulating water. It is anticipated that there 

will be heavy equipment and vehicles that do not leave the site until the conclusion of the project and that 

they will be refueled by a 500 gallon fuel diesel tank in the support zone of the site. For the duration of 

the project the motor fuels will either be brought to the site when needed or an outside flammable liquids 

storage cabinet will have to be established within the site support area. This quantity of stored diesel fuel 

shall be limited to 1000 gallons. 

It shall be the Field Coordinators responsibility to coordinate with Mound Fire Protection Engineering staff 

a walk down of the support zone of the project to set all fire protection engineering project requirements 

prior to work commencement. This is to include fuel storage, fire extinguisher requirements for support 

zone trailer(s) and all project heavy equipment and vehicles, and a review of all equipment and vehicle 

safe refueling procedures. At project initiation, during the initial morning health and safety meeting, all 

personnel are to be made aware of the location of all fire extinguishers at support zone trailer(s) and all 

operators of heavy equipment or trucks are to be made aware of fire extinguisher locations on the vehicles . 
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• 4.5. ELECTRICAL SAFETY 

Two areas of electrical safety can be identified for this project; the power connection and power utilization 

at the support zone trailer(s) and impingement of equipment on buried or overhead utility lines. 

In regards to ov~~~d utilities, the desigt!ated Sjte Sa(ety_and_Health_Officer_shalLwalk-down-the-project-~-----
---·-----

prior to the commencement of work activity to identify any overhead concerns. Preliminary indications 

are that no overhead utility relocation is necessary for the canal excavation (locations where equipment 

will pass within 10 feet of the utility). Relocation of overhead electrical lines and power poles at the 

Mound deep wells and south property is required in support of the site drainage re-route construction. 

If overhead utility relocation is necessary, this will have to be completed with the local utilities before any 

work in the area can be initiated. 

Power brought to the support zone trailer(s) and power utilization within the trailer(s) shall be done in 

compliance with Mound Electrical Safety Manual MD-I 0395. Additionally, the lockout/tagout procedure 

• MD-10286 Op.# M3 must be followed when power is connected to the site trailer(s). 

• 
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• 4.6 . EXCAVATION AND TRENCH SAFETY 

At all times excavation shall be conducted in such a manner as to maintain the excavation wider than it 

is deep. Maximum excavation depth is not expected to exceed six feet below grade. Hence, no trench 

work is anticipated on this removal action. Excavation safety shall include the following: 

1. At no time shall an _individual enter an excavation in PI_Q~_s_s _that_is notwider-than-it-is-------
--------

• 

• 

deep. 

2. At no time shall an individual enter an excavation or excavation area where any 

excavation wall shearing is occurring. 

3. Care should be taken at all times to avoid the potential for any wall shearing while any 

individual is in the excavation. This may include the benching back of any unstable wall 

or walls beyond the excavation design specifications. This benching should be minimized 

but completed in an effective manner. 

4. No individual shall enter the reach or travel radius of any piece of heavy equipment 

without maintaining line of sight communication with the operator . 

For information regarding the barricading of the excavation, please see Section 4.1 0. Fall Protection. 

4.7. MACHINE GUARDING 

All machine guards or safety devices shall be in place and fully operational at all times per the design 

established by the manufacturer. It shall be the responsibility of all individuals on site to not commence 

operation of a piece of equipment which has a machine guard or safety device which has been 

compromised or to safely cease the operation of any piece of equipment in the event that any machine 

guard or safety device becomes compromised in any way during the equipment operation. This piece of 

equipment will be placed out of service until full and complete repair can be accomplished. Equipment 

placed out of service shall be removed from the immediate work area and labeled as "DANGER 

DEFECTIVE EQUIPMENT". Out of service equipment should be immediately reported to the SSHO. 

The SSHO is responsible for seeing that the equipment is repaired or disposed of. 

--------- ----~---·--

- ---Any-exceptions-to the above shall be- nanalea explicitly as prescnbe(fin Mound -Technical Manual 10286, 

Op. #M2. 
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• 

• 

4.8 • LOCKOUTffAGOUT 

The only Jockout/tagout operation that has been identified for this removal action is the connection of 

power to the site trailer(s). This action will require lockout/tagout at the connection to commercial power 

that is brought to the site. This will require coordination with the commercial power supplier. 

Additionally, all requirements of the Mound Lockoutffagout Procedure, Op. #M3 must be met. 

4.9. FALL PROTECTION 

This removal action activity will be conducted with no work surface heights over six feet above the 

ground. However, barricading of the excavation shall be required. This barricading is in addition to the 

fencing that shall encircle the entire removal site. This barricading shall be erected and maintained as 

prescribed in Mound Technical Manual 10286, Op. #MIO. Applicable requirements of this procedure 

include: 

I. A warning barricade shall be erected before the excavation is dug and shall be extended 

as the excavation progresses. Where possible, this barricade shall be placed a minimum 

of five feet away from the edge of excavation. This barricade shall be constructed of saw 

horses and/or plastic fencing in addition to the perimeter fencing around the construction 

site. Also, a warning barrier of tape shall be placed two feet away from the open 

excavation to serve as a warning for people working near the excavation. 

2. All excavation sites shall have functioning yellow flashing lights to be used as part of the 

barricade. 

3. Signs stating "Danger: Excavation Site" shall be posted on all sides of the warning barrier 

or protective barrier. 

4.10. HAZARD COMMUNICATION 

The intent of hazard communication is to give the employee all the relevant information regarding 

potential exposures to hazardous materials in the employee's work place. The hazard communication for 

this project shall, at a minimum, require all site workers to read this health and safety plan, in its entirety. 

-----------Each employee-shall-be given a copy-ofthis-plan-anaan-opportiinit)r -fo_reao-ihe-plan~- Slte-woike~;ith-

• questions on the health and safety plan are directed to the SSHO for guidance on their questions. 
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•• 

• 

Additionally, documentation shall be required that each individual has read and understood this health and 

safety plan. Hazard communication for the project shall be consistent with the requirements of 29 CFR 

1910.1200 and Mound Technical Manual MD-10347, Hazard Communication. Appendix A shall serve 

as a form to document that all site workers have read and understood this health and safety plan. 

4.11. ILLUMINATION 

This removal action involves the excavation, transport, and loading of excavated soils. All of these 

activities will be conducted in the out of doors and it is anticipated that all activities will be conducted 

during daylight hours. However, if any operations are conducted at hours other than daylight, a minimum 

of five foot candles of illumination must be maintained by artificial means in the work area. This value 

is consistent with requirements of29 CFR 1910 and 1926, ANSI/IES RP-7, and Mound Technical Manual 

10286, Op. #012. 

4.12. SANITATION 

Adequate supplies of potable water will be available at the· site. Any portable containers used to dispense 

drinking water shall be capable of being tightly closed, and equipped with a tap. No water shall be dipped 

from any container for purposes of drinking. Any container used for potable water shall be clearly marked 

and labeled as such and shall not be used for any other purpose. In the event that single service cups are 

used, both a container for the dispensing of the unused cups and a receptacle for the used cups (trash 

container) will be provided in the immediate vicinity of the potable water. No water is to be consumed 

in any controlled areas on site, unless the R WP makes specific allowance for this. 

Assuming a maximum site worker number of 18, one portable toilet in the area of the support trailer(s) 

would be sufficient. However, consideration should be given to the length of the work site, nearly one 

mile, and of toilet facilities for workers at the soil stockpile/staging area. Coordination of the requirements 

for worker access to the toilet facilities and the requirements for site control and decontamination are 

addressed in Sections 9 and 11, respectively. 

ER Program, Mound Plant 
I 00% Draft Final 

--- ---- ---- ----- --- - --------------

OU4 Miami-Erie Canal Health and Safety Plan 
August 1996 

Standard Operating Procedures 
Page 4-8 



• 5. STAFF ORGANIZATION AND RESPONSffiiLITIES 

This section presents the lines of authority, responsibilities, and communication procedures concerning site 

safety and health and emergency response. It includes key IG&G personnel. Table V.l identifies the key 

individuals and their roles. 

_________ --------------Tabie-v~-t~Staff-Organ:i.zation 

Program ~anager B. Stanley 865-3885 

Construction ~anager E. Spangler 865-3528 

Field Engineer K. ~c~ahan 865-3462 

Site Safety and Health Officer ~. Daubenmire 865-3444 

Quality Assurance Officer S. Waskey 865-4096 

• Industrial Hygiene R. Wood 865-3293 

Radiological Operations S. Young 865-3056 

Waste ~anagement D. Hanahan 865-4524 

Field Sampling ~anager J. LaVoie 865-4486 

Field Coordinator ~. Daubenmire 865-3444 

HAZWOPER Coordinator D. Garrison 865-5281 

5.1. PROGRAM MANAGER 

The Program ~anager is responsible for ensuring conformance with policies and procedures on projects 

within the program and for overall project execution. Specific responsibilities_ ~f -~~p~~-~~age! ___ _ ____ _ 
- -- - - - - ------ ---------------- -- ----

• - - --- inc hide:- - - - - --- ----
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• • Coordinating with Department of Energy (DOE), EPA and Stakeholders; 

Ensuring that project personnel comply with EG&G and client health and safety • 

requirements; 

• Ensuring that project staff implement the Health and Safety Plan (HASP); 

• Ensuring that projects have the necessary resources to operate safely; and 

• Ensuring that project personnel have the appropriate regard for safe job performance. 

-------
---------------------------------------- -----------

• 

-.------

In addition, the Program Manager will be responsible for: 

-------~ 

• Ensuring that appropriate PPE and monitoring equipment are available and properly 

utilized by all on-site personnel; 

• Establishing that personnel are aware of the provisions of this Plan, are instructed in the 

work practices necessary to ensure safety, and are familiar with planned procedures for 

dealing with emergencies; 

• Coordinating with DOE personnel, including reporting accidents and incidents 

immediately; 

Maintaining auditable project documentation of all required records; 

• Ensuring that a qualified Health and Safety Officer is designated; 

• Establishing that all field personnel have a minimum of 40 hours health and safety 

training, have appropriate medical clearances, and have been fit tested for any necessary 

respirators; 

• Ensuring that personnel are aware of the potential hazards associated with site operations; 

• Monitoring the safety performance of all personnel to ensure that the required work safety 

practices are employed; 

• Correcting any work practices or conditions that may result in injury or exposure to 

hazardous substances; 

• Halting site operations, if necessary, in the event of an emergency or to correct unsafe 

work practices; and 

• Reviewing, approving, and maintaining a current copy of the project HASP. 

-- --- ----- -- ------ ------------ -- - -- -· - ----
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• 
-------

• 

• 

5.2 • FIELD ENGINEER 

The Field Engineer will oversee all field activities associated with the project and will be responsible for 

the day-to-day safe operation of the removal action project. The Field Engineer shall ensure that the 

Health and Safety Officer is present during all removal activities. The Field Engineer will interact and 

coordinate the project and schedule with EG&G site organizations (Waste Management, Industrial 

Hygiene, Radiological Control, etc UJ>ecific r~~pon~i]>jliti_es_qf_the_Eield_Engineer-are-listed-below:-------
----~ ~-~ 

• Enforcing the field requirements of the HASP; 

• Acting as on-site project liaison with the project support groups; 

• Confirming that all underground utilities have been located prior to any intrusive work; 

• Ensuring that all work is performed in accordance with the applicable regulation and 

industry standards; 

• Conducting or ensuring that a daily safety briefing and inspection is conducted; 

• Ensuring that subcontractors follow the requirements of the HASP; 

• Maintaining a current copy of the HASP; and 

• Keeping detailed records of all site activities in a project logbook . 

5.3. SITE SAFETY AND HEALTH OFFICER 

The Safety and Health Officer is responsible for implementing the HASP requirements. _This individual 

is responsible for air monitoring of chemicals and dust, radiation monitoring, frisking personnel and 

equipment prior to removal from the exclusion zone, maintaining the contamination reduction zone, 

overseeing construction safety, and conducting initial site safety training and daily safety briefings. 

The Health and Safety Officer also has primary responsibility for the following: 

• Implementing and verifying compliance with this HASP and reporting to the Field 

Engineer and Project Manager any deviations from anticipated conditions; 

• Stopping work or upgrading protective measures (including protective clothing) if 

uncontrolled health and safety hazards are encountered. The Health and Safety Officer 
------- ------~---

-must also authorize" resumption-of work following correction of the- ad;i"rs~ ~~diti~~(s ); 
• Ensuring that site personnel have access to this plan and are aware of its provisions; 
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• 

• 

• 

• Conducting a site-specific pre-entry health and safety briefing covering potential chemical, 

physical, and radiological hazards, safe work practices, and emergency procedures; 

• Maintaining on-site auditable documentation of: 

Training for site workers and visitors, 

Calibration/maintenance of field instruments, 

Environmental and personal exposure monitoring results, 

Radiation survey re~ults and radiation JTIOnitori_gg_~.sults,__ ____ _ ___ ---

Notification of accidents/incidents, 

Reports of any chemical or radiological overexposure or excessive levels, 

Notification of employees of radiological or chemical exposure data, and 

Medical surveillance; 

• Confirming that all on-site personnel have received the training listed in the Training 

Requirements section (Section 6) of the HASP; 

• Issuing respirators, as necessary: 

• Verifying that the HASP emergency points of contact are correct; 

• Ensuring that all monitoring equipment is operating according to the manufacturer's 

specifications; 

• Ensuring monitoring for potential on-site exposures is conducted in accordance with this 

HASP; 

• Updating the HASP (field changes) to ensure that it adequately identifies all tasks and 

significant hazards at the site and notifying project personnel and the Safety and Health 

Manager of changes; 

• Investigating accidents and near accidents and reporting (in concert with Field Engineer) 

same to Project Manager; 

• Conducting daily "tailgate" safety briefings; and 

• Controlling visitor access to the exclusion zone. 
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• 6. TRAINING 

Personnel who enter the site during this project are subject to the following training requirements. This 

section contains Table VI. I which presents the requirements in condensed format and a brief discussion 

of each training course. 

The following paragraphs present brief summaries of the training_reg~remen~~Thes~_summaries-include-----
---------------------

• 

• 

a course description and guidance on who must take each course. 

6.1. OFF-SITE TRAINING 

The 40-h Hazardous Waste Site Worker course is required for activities in the exclusion (contamination), 

contamination reduction (buffer) zone, or other hazardous areas on site. Twenty-four hours of relevant 

field experience is required in conjunction with this training. 

The 8-h Hazardous Waste Annual Refresher course is required to maintain currency in the 40-h course . 

The Hazardous Waste Supervisors training is required for all personnel who directly supervise hands-on 

workers. This is an 8-h course that must be taken only once. Note that the 40-h course is a prerequisite. 

General Hazard Communication training is required for all site workers. This training must communicate 

the risks and protective measures for chemicals that employees may encounter. This requirement is met 

by taking the 40 h Hazardous Waste Worker course and annual refreshers. 

Respiratory Protection Training is required for all individuals who wear respirators. It includes the basic 

procedures for proper respirator use. 

Hearing Conservation Training is required on an annual basis by 29 CFR 1910.95 for all employees 

enrolled in a hearing conservation program. This will include all employees exposed to occupational noise 

in excess of 85 dBA on a time weighted average. 
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• 

Table VJ.l. Training Requirements 

Training Mound Course # Worker 

HAZWOPER (40 h, 24 h OJn 970090 ..j 

HAZWOPER Annual Refresher (8 h) 070136 ..j 

------
. -HAZWOPER-Supervi.Sors Training (8 070137 X 

h) 

Rad Worker II 035063 ..j 

Mound Visitor Safety Orientation ..j 
(given by Mound personnel required 
every 12 months) 

General Hazard Communication 070050 ..j 
Training 
(Contained in 40 and 8 h) 

Respiratory Protection 270087 ..j 
(required only if respirators 
are worn; contained in 40 h) 

Hearing Conservation (for workers in ..j 
hearing conservation program) 

Pre-entry Briefing ..j 

Site Specific Hazard Communication 070050 ..j 
(contained in pre-entry briefmg) 

Safety Briefing (daily and whenever ..j 
conditions or tasks change) 

..J =Required 
x = Not required 
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• 6.2 • MOUND REQUIRED TRAINING 

Site workers will be required to have completed Rad Worker II training for this project. This includes 

both classroom and practical training. For those persons who do not have a valid Rad Worker II 

certification, this training will be given by Mound plant personnel prior to beginning work. 

6.3. SITE-SPECIFIC TRAINING -----------
~--------------------

• 

• 

Personnel on site must have received the site-specific safety training. Two versions of this training will 

be used. The site worker version will contain full information on site hazards, hazard controls, and 

emergency procedures. A shortened version will be used for visitors who will be on-site for short times 

and who will not do hands-on work. This shortened version will contain the hazard information that is 

directly relevant to the purpose of the visit. Signatures of those attending and the type of briefing must 

be entered in the field logbook before site access will be granted. Note that casual visitors (package 

deliverers, observers, etc.) to the support zone will not be required to have the site-specific training. The 

site-specific training will include the following site-specific infoimation: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

names of site health and safety personnel and alternates; 

contents of the HASP; 

hazards and symptoms of contaminant exposure (chemical, radiological); 

hazards and symptoms of chemicals present in the workplace; 

physical hazards in the workplace; 

location and availability of written hazard communication program; 

site and task PPE (including purpose, donning, doffing, proper use); 

safe work practices to minimize risks; 

safe use of engineering controls and equipment; 

handling hazardous drums and containers; 

medical surveillance requirements; 

site control measures; 

reporting requirements for spills and emergencies; 

personnel decontamination procedures; 
----------------

- -· --- -- -contingency plans-(Cbmlhtiriicitions; phone-numoers: emergency-exits, assembly point, 

etc.); 
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• 

• 

• 

• 

spill containment procedures (reporting, clean up methods, etc.); 

emergency equipment (fire extinguishers, spill kits, etc.); and 

• Mound's air monitoring program. 

Safety Briefings wiJl be held when conditions or tasks change and at least daily. These briefings will be 

conducted by the SSHO and/or field coordinator and will be attended by all site workers. These briefings 

~j!!_addre~_site-sp~~ific_~~cy issues and wiiLb_e _ _us~ed_as_an_opportunity_to_refresh-workers-on-specific----

procedures and to address new hazards and controls. 

6.4. DOCUMENTATION 

Documentation of the required training will be maintained in the on-site project files. This documentation 

will include copies of 40-h, 8-h refresher, supervisor certificates, all training documentation, copies of 

medical clearance reports, and entries in project logs showing the topics covered, trainer, and signatures 

of those attending on-site training . 

--- -- -- -------- -- --------- - - --- --------
- - - - -- - -------- -- - --- -·- ---• 
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• 7. MEDICAL SURVEILLANCE 

All employees performing on-site hazardous waste related work will be enrolled in a medical surveillance 

program to meet the requirements of 29 CFR 191 0.120(f), 1910.134, and 1910.20 to assess and monitor 

workers' health and fitness for employment in this field. Employees are provided with summaries of 

medical examination results following each examination and are provided more detailed information upon 

written request. Certification of emp_l~~~s· ~artici~ation in the medical s_ury_eillance_program_wiiLbe---
---~-------~--- -------------------

• 

• 

maintained on site. 

7.1. FREQUENCY OF EXAM 

The frequency of employee medical exams shall be as follows: 

• prior to assignment; 

• once every 12 months for each employee covered unless the attending physician believes 

a shorter or longer interval (not to exceed 2 years) is appropriate; 

• at termination of employment or reassignment to an area where the employee would not 

be covered, if the employee has performed field work since his/her last examination and 

has not had an examination within the last 6 months; 

• as soon as possible upon notification by an employee that he/she has developed signs or 

symptoms indicating possible overexposure to hazardous substances or health hazards, or 

that the employee has been injured or exposed above the PEL or published exposure 

levels in an emergency situation; 

• at more frequent times, if the examining physician determines that an increased frequency 

of examination is medically necessary. 

7.2. MEDICAL EXAM CONTENT 

Medical examinations shall include a medical and work history (or updated history if one is available in 

the employee's file) with special emphasis on symptoms related to the handling of hazardous substances 

and health hazards, and to fitness for duty including the ability to wear any required PPE under conditions 
- -- --- ---- ------- -·-

- ---that may -be- expected at tlfe -worK site. While -elements of the m-edicaf exam are not detailed in 29 CFR 

1910.120(f), the exam should include: 
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• 

• 

• 

• 

• 

• 

audiometry; 

blood screen such as Sequential Multiple Analyzer with Computer (SMAC) 24; 

chest P/A X-ray at intervals specified by attending physician; 

• complete blood count; 

• electrocardiogram for persons older than 45, or where medically indicated; 

• physical examination; 

• spirometry [forced expiratory volume (FEY)/force4 vi~l_capacity_(EYC)];-and----

• urinalysis (dipstick and microscopic) . 
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• 

• 

8. EXPOSURE MONITORING 

8.1. NON-RADIOLOGICAL CONTAMINANTS 

Exposure characterization as outlined in Section 3 of this health and safety plan, indicates that levels of 

PCB's, P AH's, arsenic, and lead will not be a concern for this removal action. The engineering control of 

a water mist applied to all soil excavations and_l®<tingldumping_areas_wilLbe-practiced-whenever-the 

involved soils moisture content is low enough to allow for the entrainment of any soil or dust particles. 

The following is a list of OSHA PELs for the non-radiological contaminants that previous sampling efforts 

have identified as present in the soils at this removal action. Mound is committed to ALARA regarding 

potential chemical exposures as well. Hence, the PEL, REL, or TLV that is the lowest will be used. For 

these specific compounds, the OSHA PELs are as low as the other exposure guidelines. 

Contaminant Adjusted 4 X I 0 OSHA PEL 

PCB's 0.40 mg/m3 

PAR's 0.16 mg/m3 

Arsenic 0.008 mg/m3 

Lead 0.04 mg/m3 

8.2. RADIOLOGICAL CONTAMINANTS 

It shall be the responsibility of each individual worker to maintain occupational exposures ALARA. This 

will allow for the meeting of the Mound Administrative Control Level of 750 mrem (Mound Technical 

Manual MD-10019, Issue 7, Radiological Control Manual). The derived air concentration (DAC) for 

plutonium is 3.0 x 10"12 J.LCi/ml of air (10 CFR 835). 

Typical radiological ambient air work site monitoring that will be used on this removal action involves the 

use of three or four hi-volume air samplers. Two of these samplers are deployed adjacent to the work area, 

one up-wind and one down-wind. The other two samplers are deployed immediately at the work site, on the 

down-wind side of the work. One of the two is deployed as close as possible to the point of gene!ati!)g __ _ 
--- ---------------- ----- ---- -- --- --- --~-- -- ---- ---

• -- --- -(excavation) while the other is deployed as close as practical to the worker that is most immediate to the 

point of generation. On this particular project the monitors will move up and down the length of the canal 
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• as the work progresses. Also, this type of air monitoring will be done in the soils stockpile/rail car loading 

area. 

High-volume samplers draw a known volume of ambient air through a particulate filter of a known collection 

efficiency. These filters will be changed out approximately twice per work day depending on the progress 

of the excavation and environmental factors such as heavy rainfall. These filters will be subsequently 

counted in the on-site mobile laboratory_for plu_!onim:n actjvity._This_air_sampling-will-be-conducted-in-a---
~--------

manner to verify that work area exposures do not exceed 0.02 of the DAC. It is estimated that the mobile 

count lab can tum these samples around over night. This time is necessary to allow for the decay of radon 

progeny to distinguish plutonium from the radon background. In addition to the work site air monitoring, 

contamination surveys will be performed on all equipment and personnel leaving the work area. 

The RWP will also specify, in regards to the radiological hazard, the protective clothing requirements 

(Mound MD-80036 Op. #10010), the respiratory protection (Mound MD-10161, The Mound Respiratory 

Protection Program), the personnel dosimetry, the required bioassays (Mound MD-10019, Radiological 

Control Manual), the required monitoring of soils, personnel, and equipment at the excavation site. This will 

• be done with a portable instrument and detectors. The R WP will specify the frequency of these surveys. 

• 

8.3. RADIOLOGICAL PROTECTION OF THE PUBLIC AND THE ENVIRONMENT 

The Mound Environmental Restoration (ER) group shall have the responsibility during this removal project 

to protect the public and the environment per the requirements of DOE Order 5400.5. To ensure or 

document that these exposure concentrations are met for the completion of this project, it may be necessary 

for the ET &M group to operate air sampling equipment to characterize the exposure potential to the public 

from this project. 

As part of the environmental remediation in the Miami-Erie Canal, Mound will expand its air sampling 

program in the canal vicinity to monitor air quality during the clean up. New sampling locations will be 

added to Mound's network of air sampling stations. Portable air samplers and a mobile testing laboratory 

will also permit sampling in the immediate are along with quicker analytical results. 

-- --~--- ~-------- -- --

-----Thee permanent air sampling-stations presently located in the canal area at the municipal swimming pool 

(north end of the canal), at the sewage treatment plant (south end), and at the No. 2 well pump house 
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• 

• 

• 

(midway between) will be supplemented by two new stations, bringing the total to five. One new station will 

be set midway between the pool and the pump house; a second will be placed between the pumphouse and 

the treatment plant. When their installation is completed, the new stations, like the existing three, will 

operate continuously, 24-hours a day, providing sampling data . 
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• 9. SITE CONTROL MEASURES 

Implementation of site control zones help to minimize the number of employees potentially exposed and 

minimize the potential for the spread of radiological or chemical contamination. Site access will be 

limited by the construction of a chain-link type fence prior to any excavation activities. This fence will 

be required between Dayton-Cincinnati Pike Road and the Canal and will be constructed across the Canal 

to isolate construction activities from the municipal park. Warning_~grr_s wilLb_e_p_osted_along_the_fence.-----
------- -------------

• 

• 

The use of additional Mound security patrols will not be required. 

Excavation areas will be barricaded in accordance with the Mound Safety and Hygiene Manual (MD-

10286) Operation Number MIO. Specific requirements of barricading the excavation site include: 

• A warning barricade shall be erected before the excavation is dug and shall be extended 

as the excavation progresses. 

• At all possible entrances a sign shall be placed stating that hard hats and safety glasses 

are required on the construction site. 

• Where possible the barricade shall be placed a minimum of 5 feet from the edge of 

excavation. This barricade shall be constructed of saw horses and/or plastic fencing in 

addition to the warning barricade around the construction site (privacy fence to be 

constructed) 

• In addition to the fence and the protective barricade, a warning barrier of tape shall be 

placed 2 feet away from the open excavation to serve as a warning for people working 

near the excavation. 

• Functioning yellow flashing lights will be used as part of the barricade. 

• Signs stating "Danger: Excavation Site" will be posted on all sides of the warning barrier 

or protective barrier. 

• When barricades are opened to allow passage of personnel, material, or equipment the 

barricade shall be immediately closed unless an attendant is assigned to ensure no one 

falls into the excavation. 

• Radiological postings will be per MD-80036. 

• "Controlled Area, Radiological Orientation Required for Entry" signs will be posted along 
------ ---- -----

- -'the-construction fence.--- - -----
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• 

• 

• 

Site control zones will be established in a number of locations over the site. The exact locations will vary 

depending on site conditions and activities; therefore, it is not possible to predetermine the size or exact 

locations of site control zones. As a minimum, exclusion zones will be established around tasks or areas 

that pose a potential for the spread of contamination or injury to personnel. 

The SSHO will monitor the implementation of the required site control work rules and will report any 

deviations from prescribed practice to the Field Operations Man~er or stop }YQJ~,_as_appr_opriate. 

9.1. EXCLUSION ZONE 

The exclusion (contamination) zone is the area where the greatest potential exists for exposure to 

contamination or physical hazards. The periphery of the exclusion zone will be identified, at a minimum, 

by a barricade tape or rope suspended above the ground. Plastic construction fencing will be used to 

establish all excavation areas. An entry and exit checkpoint will be visually defined to regulate the flow 

of personnel and equipment. The entry and exit checkpoint will be delineated with gates and signs. Signs 

to be posted include "Danger: Excavation Site," "Hard Hat and Safety Glasses Reguired for Entry," 

and/or with appropriate radiological posting per MD-80036. The number of people and equipment in the 

exclusion zone will be minimized to control physical hazards and the spread of contamination. 

The following standard rules will apply to all entry into the exclusion zone. 

• The SSHO or Field Coordinator must approve (and log) entry into the exclusion zone. 

• All personnel entering the exclusion zone will wear the prescribed level of protective 

clothing and equipment. 

• All items and related paraphernalia intended to be placed on the face or in the mouth 

(cigarettes, chewing tobacco, food, cosmetics, etc.) are prohibited in the exclusion zone. 

• All personnel in the exclusion zone will follow the buddy system. 

Exclusion zones will be established around areas of heavy equipment use, equipment decontamination 

stations, radiological contamination areas, and all activities where chemical/radiological contamination is 

a potential hazard. Excavation areas barricading will be placed a minimum of five feet away from the 
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• edge of excavation where possible. A larger exclusion zone will be used, as necessary, to protect 

bystanders and the public from chemical or other hazards. Exclusion zones for other activities will be 

appropriate to the hazard and surroundings. 

9.2. CONTAMINATION REDUCTION ZONE 

The establishment of a contamination reduction_ zone sb_all_b_e_completed_between-the exclusion-zone(s)-------
--------------------

• 

• 

and the support zone. This contamination reduction zone will meet the requirements of: MD-80036, 

Radiological Operations Procedures; MD-I 00 I9, Radiological Control Manual and more specifically 

Chapter 2, Part 3 of MD-I 00 19; and Section 11, Decontamination of this document. 

9.3. SUPPORT ZONE 

The support zone is the clean and relatively safe area surrounding the exclusion and contamination 

reduction zones. Entry requirements for the support zone consist of those required for entry into the 

general area of the facility. Primary functions of the support zone are: 

• staging area for clean equipment and supplies; and 

• location for support services [e.g., office trailers, laboratory trailers, eating area(s), toilet 

facilities, parking, visitor area(s), etc.]. 

---~- ~--- ---- --- - - -~ --- - - --------------- ------
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• 

• 

• 

10. PERSONAL PROTECTIVE EQUIPMENT 

PPE for site tasks is based on potential site-specific physical, chemical, and radiological hazards. In 

accordance with Section 3, Hazard/Risk Analysis, excavation work will be performed in Modified Level 

D PPE. If the action limits set in Section 8, Exposure Monitoring, are exceeded, this level will be 

reevaluated and there may be a need to upgrade to Level C. The following sections present the 

programmatic requirements for PPE. Task-specific requirements are include~j_n_theJiazardiRisk.section.---

10.1. PROGRAM 

The level of protection and types of materials selected for a particular task are based on the following: 

• potential for exposure because of work being done; 

• route of exposure; 

• measured or anticipated concentration in the medium of concern; 

• toxicity, reactivity, or other measure of adverse effect; and 

• physical hazards such as falling objects, flying projectiles, etc . 

In situations where the type of chemical or radionuclide, concentration, and probability of contact are not 

known, the appropriate protection is selected based on professional experience and judgment until the 

hazards are further evaluated. Protective clothing for radiological purposes will be prescribed on the 

RWP. 

The SSHO and/or the Field Coordinator, through consultation and concurrence with Radiological 

Operations (see RWP procedure), may raise or lower the level ofPPE worn by the teams, depending upon 

the site-specific hazards encountered in the field. If site conditions are such that the level of PPE is 

insufficient or work must be stopped, the SSHO will take appropriate action immediately. Criteria 

indicating a possible need for reassessment of the PPE selection include the following: 

• commencement of an unplanned (hazard not previously assessed) work phase; 

• working in unplanned temperature extremes; 

--· --- -- encountering-new-hazards;-- -- --- -----
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• • exceeding the action limits of chemical/radiological hazards; or 

changing the work scope so that the degree of contact with contaminants changes . • 

10.2 LEVEL D PROTECTIVE EQUIPMENT 

Level D protective clothing will include the following: 

------------------------------

• 

• 

• coveralls/field clothes (company issued clothing) 

• safety boots 

• safety glasses 

• hard hat 

10.3. MODIFIED LEVEL D PROTECTIVE EQUIPMENT 

Modified level D protective equipment will be used if deemed necessary by the SSHO as site conditions 

warrant. This level will also be used for sampling activities. Modified Level D protective equipment will 

include the following: 

• coveralls/field clothes (company issued clothing) 

• two pairs of chemical-resistant gloves (nitrile and exam gloves) 

• safety boots 

• shoe covers 

• safety glasses 

• hard hat 

10.4. LEVEL C PROTECTIVE EQUIPMENT 

If site conditions warrant the need to upgrade to Level C, this level of protection will include the 

following protective equipment: 

• full-face respirator equipped with HEPA purifying element(s) 

• chemical resistant clothing (overalls and long-sleeved jacket, hooded one or two piece 

-. ---- -.- - - - -- - - chemical splash ·suit~-disposable chemieal:.resistilJlt one.:piece suit) -
---------

• two pairs of chemical-resistant gloves (nitrile and exam gloves) 
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• 

• 

• 

• 

• 

safety boots 

shoe covers 

• hard hat 

10.5. CLEANING, STORAGE AND PROGRAM VERIFICATION 

If site tasks require the use of chemical protective clothingLc!~~sable clothing_will be_used_and_wilLbe·--

disposed as part of project generated waste. Unused chemical protective clothing will be stored in clean 

staging areas until needed. The SSHO will verify that the PPE in use is appropriate and is being used 

properly . 

·--- --------- ----------- - - ---~- ---- - - - -- - - --- --- ------
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• 

• 

11. DECONTAMINATION 

11.1. PERSONNEL DECONTAMINATION 

All personnel decontamination on this project shall be completed in compliance with Mound MD-80036, 

Radiological Operations Procedures, Op.#40008, Personnel Contamination Monitoring and Response. 

If the potential exists for the exceedance of the action guides as identified in Section 8 of this document, 

or if the RWP requires it, or if the SSHO requires it, site workers will work in Modified Level D, and/or 

Level C, as defined in Section 10. When the determination is made to work in these levels of protection, 

any on-going work within the exclusion area shall cease immediately, until a decontamination line is 

established that meets or exceeds the requirements of this section. Once the determination is made to 

work in Modified Level D or Level C, no entry shall be permitted into an exclusion area until the decon 

line is established and all workers making entry into the exclusion area are thoroughly trained on the 

decon line. Levels of protection determinations, the necessity for personnel decontamination, and the 

establishment of decon lines (contamination reduction corridors) shall be determined independently for 

the excavation area and the soils stockpiles/rail car loading area. The establishment of these decon lines 

shall be completed in a manner consistent with all documents referenced above and with Section 9 of this 

document. 

In the event that it is necessary for the site personnel to perform activities in Modified Level D protection, 

the following stations shall be established (at a minimum) and used effectively by all workers exiting the 

Modified Level D work area: 

Station 1: 

Station 2: 

Equipment Drop 

Outer Boots, and 
Gloves Wash and 

Deposit equipment used on-site (tools, sampling devices 
and containers, monitoring instruments, radios, 
clipboards, etc.) on plastic drop cloths. Segregation at 
the drop reduces the probability of cross contamination. 
During hot weather operations, a cool-down station may 
be set up within this area. 

Scrub outer boots and gloves with detergent water. 
Rinse off using copious amounts of water. 

_ _ __ __ __ _ _ __ -- - - ._ - - - -Rinse- -

• Station 3: 
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• Station 4: 

Station 5: 

Boot and Glove 
Removal 

Field Wash 

Boots and inner gloves are removed and deposited in 
separate containers lined with plastic. 

Hands and face are thoroughly washed. Shower as soon 
as practical. 

In the event that site conditions warrant Level C protection, similar decontamination stations will be 

established. 
---~~--------------

• 

11.2. EQUIPMENT DECONTAMINATION 

Equipment decontamination on this project shall be completed in a manner that is consistent with the 

general requirements of Mound MD-10332, D&D Decontamination Procedures and the following 

discussion of this topic. All site workers are encouraged to utilize work practices that will minimize the 

contamination of all of the equipment on the site; the best way to decon is, not get dirty. 

It is anticipated that the design of the removal action shall call for a heavy equipment decon pad at a 

location which is adjacent to the excavation area in the immediate vicinity of the support/trailer(s) area . 

Additionally, it is anticipated that heavy equipment from the soils stockpiles/rail car loading area will be 

decontaminated as needed within the soils stockpile containment area. 

When conditions warrant, during operations in the rail car loading area, dust suppression (water misting) 

shall be employed. It is recognized however, that the front loader working in this area will not, in all 

practicality, be able to work from a clean surface. This vehicle, in addition to its bucket, may become 

contaminated. While stockpiled soils will be covered when operations are not on-going, and conduct of 

operations in this area will minimize the spread of contamination in the area, it is recognized that this 

vehicle may require decontamination prior to exiting the work area. This may most practically be 

accomplished within the soils stockpile containment area. A portable hot water steam jenny may be 

utilized as necessary to remove any buildup of contamination. 

Plastic sheeting or canvas tarp will be deployed under earth moving trucks to catch any accidental spillage 

and to facilitate clean-up. If any spillage contacts the vehicle it will be cleaned and monitored for 

______ contamination_ before _leaving the-loading area. This-will prevent the-spread-of-contamination-to the---------

• service road. The final decontamination of the earth moving trucks including truck beds can probably 

most efficiently be completed at a decon pad on the Mound site. All excavation equipment on the site 
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• can receive a final decontamination at the pad on the site before leaving the site. Every effort must be 

made to control any migration of contamination from the site. 

All other equipment used on site must be decontaminated or disposed as prescribed by Mound MD-I 0332 

Procedure #500. An equipment decon station shall be established immediately adjacent to the segregated 

equipment drop. 

------------------------ ---------------~---------------

• 

11.3. SAMPLE DECONTAMINATION 

It is recognized that the clean-up verification sampling will generate sample tools and the exterior of 

sample containers that are contaminated. These shall be decontaminated at the equipment decon station. 

Proper care will be taken at all times to maintain equipment segregation so as to minimize cross 

contamination . 

- ---- --- -------- - ---- ----------- ----
~-- ---- -------• 
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Figure 12.1. Directions to Sycamore Hospital 
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• 12. EMERGENCY PROCEDURES AND EQUIPMENT 

The Field Coordinator will remain in charge during emergency activities. Credible potential emergencies 

for this project include fires, minor chemical spills, and personnel injury. In order to minimize the 

potential for accidents and injuries, safety and health inspections will be conducted by the Field 

Coordinator, SSHO, or the Construction Inspector. If an emergency occurs, the Field Coordinator, the 

SSHO, and the field team wi!!_participat~_a_briefing_tQ__discuss tb~event,j9_entify_the_causes,_identify _____ _ 
------- -----------

corrective measures, and evaluate the responses. 

All personnel working on site wiJJ be trained in the requirements of this section. This wiJJ include 

recognizing emergencies, reporting emergencies to the Field Coordinator or SSHO, and responding to 

emergencies. Employees wiJJ also be informed of any changes in potential emergencies or response plans. 

12.1. CONTINGENCY PLANS 

The following are emergency-response contingency plans that should be followed in case of an emergency. 

• Personnel working on-site should be familiar with these plans and their requirements. 

12.1.1. Fire Explosion 

A fire emergency will be handled by evacuating the work area and immediately notifying the Mound Plant 

fire department at 865-4040 or 911. Only if a fire appears to be small and easily extinguishable will field 

personnel attempt to put out the fire with available fire extinguishers. The Mound Plant fire department 

will be notified of all fires. The supervisor or knowledgeable employee will provide the fire department 

with relevant information when they arrive. If an explosion occurs, all personnel will be evacuated, and 

no one will reenter the work area until it has been cleared by the Mound Plant fire department personnel. 

12.1.2. Personnel Injuries 

In case of minor injuries to personnel, first aid treatment may be initiated by trained personnel in the field. 

First-aid treatment is available from Mound Plant Fire Department at 865-4040 or through the City of 

- ---------- --Miarnisourg -dispatcher-at 86&-:33«.- -rn case arsenous injuries, -the viCt:lmlnay -be--transport~--t~- - - -- ----

• Sycamore Hospital. Coordination of transportation of victims with the emergency response teams should 
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• be complete prior to the project beginning. Directions to the hospital are included as Figure 12.1, and 

shall be posted with the emergency contact phone numbers at prominent locations at the work area. 

Injuries in contaminated areas require additional steps to address possible contamination of the injured 

person. The SSHO will contact Mound Plant Fire Department for injuries in potentially contaminated 

areas. Responses will vary, depending on the severity of the injury and the extent of contamination, and 

will be determined initially by the SSHO and later b:>:: Mound Plant Fire Q~p_artment._Decontamination 
----------------------

• 

• 

may be by-passed in the event of life-threatening injuries or illnesses. Personal injures will be reported 

in accordance with the OSHA and Workers' Compensation requirements and "Release to Return to Work" 

forms will be completed prior to permitting an injured employee to return to work. 

In accordance with OSHA's Bloodbome Pathogens Rule (29 CFR 1910.1030), first-aid personnel will 

wear protective equipment to minimize their exposure to bleeding injuries. All clothing and equipment 

contaminated with blood will be properly disposed of or decontaminated. All incidents involving 

exposures to blood should be documented. In the event of a bleeding injury requiring first aid provided 

by others, notification shall be made to the Mound Fire Department. Any first aid providers who have 

not received bloodbome pathogens training shall maintain a defensive posture (avoid all contact with) in 

regards to exposure to any other individual's blood. 

12.1.3. Spills 

Potential spills include releases of fuels, lubricants, hydraulic fluids, and decontamination solvents. In the 

event of a hazardous material spill, notify the Mound· Plant fire department at 865-4040 or 911 

immediately. If emergency response crews are mobilized, the Field Coordinator or knowledgeable 

employee will provide the responders with relevant information. The Field Coordinator is responsible for 

notifying the proper authorities and overseeing emergency response actions during an emergency, until 

response teams arrive. If possible, the SSHO may direct field workers trained in spill response to take 

additional steps (outlined below) to mitigate or cleanup the spill if no life threatening hazards exist. 

1. Mitigation 

• Seal open or leaking container (e.g., tum drum upright, replace container lid); 

• - - Place protective oairiersover-or-ailjacennospilrarea"; ___ --- ---- -
----- - -----------
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• • Assure that workers and anyone in the vicinity are a safe distance away form the 

spill area; 

• Perform lifesaving methods on injured persons. 

2. Cleanup (preliminary) 

• Put on appropriate protective equipment before attempting cleanup; 

-~----------_____ • ~ __ Qbtain a container for disp_o~~!_l_g_(~l~_up_ntaterials;_~-

• 

--• 

• Use appropriate aids (absorbent. pigs, sponges, etc.) to remove the spilled material 

and place into disposal container. 

The Mound Plant fire department will be responsible for final cleanup of the spill. 

12.2. EMERGENCY PHONE NUMBERS 

Listed in Figure 12-2 are emergency contacts and their telephone numbers. This figure along with Figure 

12-1 will be posted at prominent locations at the work site. Cellular phones will be present in the field 

and available for use. 

12.3. EVACUATION 

Evacuations may be required under certain circumstances, (e.g., severe weather). If an evacuation 

becomes necessary, personnel will be alerted by a vehicle hom, portable air hom, or other effective 

device. The SSHO or Field Coordinator will designate the evacuation routes and an assembly area prior 

to work beginning. All employees will be familiar with the evacuation routes and assembly area. 
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• 

• 

• 

EMERGENCY CONTACTS 

ALL EMERGENCY SERVICES AT THE SITE ARE TO BE CONTACTED BY CALLING THE 

FIRE DEPARTMENT AT 

911 

OR 865-4040 from an off plant phone. 

EMERGENCY ASSISTANCE SERVICES 
------~--

Mound Fire Department 911 (865-4040) 

Miamisburg Dispatch 866-3344 

Emergency Medical Service 911 (865-4040) 

Mound Security 865-3400 

FACILITY PERSONNEL 

Field Engineer Keith McMahan 865-3462 

Project Manager Bob Stanley 865-3885 

Field Coordinator Mark Daubenmire 865-3444 

Industrial Hygiene Randy Wood 865-3923 

Radiological Operations Steve Young 865-3056 

Waste Management Doug Hanahan 865-4524 

Industrial Safety and Hygiene Dan Garrison 865-5281 

Site Safety and Health Officer Mark Daubenmire 865-3444 

HAZWOPER Coordinator Dan Garrison 865-5281 

Figure 12.2. Emergency Contacts 
--- ---- -------- -~-- ------- ---
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• 12.4. EMERGENCY EQUIPMENT 

Several items of emergency equipment will be maintained at the work site. These include: 

• emergency eye wash (as appropriate); 

• fire extinguisher(s) (at least 20-B) 25 to 75 feet from outside flammable storage (or 

___________ us~t~a;________ ------

• 

• 

• basic spill kit suitable to handle small spills of decontamination fluids, hydraulic fluid, 

or fuels; 

• Appropriate PPE for emergency response (gloves, safety glasses, protective clothing, 

etc.); and 

• cellular phones. 

Field personnel should be familiar in the use and location of emergency equipment . 
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• 13. RECORD KEEPING REQUIREMENTS 

To document activities related to site safety and health the following reports and logs will be used: 

• Training logs (HAZWOPER training records, Rad Worker training records, site 

specific (pre-entry training, daily safety briefings, and visitor training). 

___________ • --~~plo~Nisitor register 

• 

• 

• Environmental and personal exposure monitoring 

• Radiological Logs 

- worker dose 

- contamination levels 

- airborne contamination levels 

- radiological work pennit 

• Temperature and wind speed and direction measurements (WBGT Temperatures if 

applicable) 

• Accident/Incident reports (including OSHA accident records as applicable) 

• Waste Disposal Manifests 

This system of documentation will be in agreement with the Mound Safety and Hygiene Manual 

Operation Number Kl, Safety and Health Infonnation Reporting Requirements. Reporting fonns for 

Accidents/Incidents are included as Appendix D and E of Op# Kl . 
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Changing this Site-Specific Health and Safety Plan (SS-HASP) 

Any changes to this SS-HASP must be immediately brought to the HAZWOPER Coordinator's (HC) 
attention. The HC will generate a change sheet that will be included in this SS-HASP. The change sheet 
will be reviewed by the appropriate ES&H staff members and must be briefed to and acknowledged by all 
site workers and visitors before further site entry is permissible . 

--- ------- -------------------------- -------------- ------~ ---------- ----~--
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The overall goal of this project is to remove plutonium contaminated soils from the section of the Miami
Erie Canal basin that runs along the west side of the Mound Plant The tasks involved in this project 
include site preparation, excavation, sampling, transfer of excavated soils to the rail car loading area, loading 
soils into railroad gondola cars, establishment of final grade and erosion control, and site demobilization. 

The work site for this removal action is the north/south trending section of the old Miami-Erie Canal bed 
that lies west of the Mound Plant More specifically, a majority of the old canal section that is involved in 
this removal action lies between the Conrail Railroad right-of-way and the Dayton-Cincinnati Road directly 
to the west The surface drainage outfall for the Mound Plant drains into the canal. The intersection of this 
surface drainage from the plant to the canal is the point at which the canal section involved in the removal 
action is divided into the North Canal and the South Canal sections. The surface drainage from the plant is 
to be rerouted around the removal action so as this water will not be present in the canal during removal 
efforts. The removal action will continue south under the Conrail Railroad trestle to approximately 400 feet 
past an existing weir structure. This structure serves to form a settling basin before the surface drainage 
moves into the overflow creek which connects the canal to the Great Miami River. This overflow creek . 
flows in a south-west direction from the weir structure and immediately passes under the Cincinnati-Dayton 

• ...,.oad. 

2.0 SITE IDSTORY 

The Miami-Erie Canal was constructed during the 1800s as the north/south transportation route and was used 
extensively after it was first completed. By 1915 the canal was abandoned. With the exception of a portion 
of the North Canal that is mowed as part o( the City of Miamisburg Parle, the canal has not been maintained 
since its abandonment In 1969, a Mound Plant underground pipeline carrying plutonium-238 in a nitric acid 
solution ruptured, releasing plutonium to the surrounding soils. During remediation, a rainstorm washed some 
of the contaminated soils and sediments through natural drainage pathways into the Miami-Erie Canal. 

3.0 SITE CONTROL 

The Field Coordinator or Site Supervisor will strictly enforce the following at all time.s: 

• 

a two-man Buddy system; 
line-of-sight supervision over his/her workers in the canal area; 
maintain documented daily pre-job briefs; 
mark and barricade site as HAZWOPER work area; 
brief workers on and maintain an effective communication system; and 

~- _ IP~~a controlled point of access._ ~ ~ ___ ~ --~ __ __ _ _ _ _ __ - __ --- ~ 
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Internal: Internal communications, at a minimum, shall involve the use of hand held radio communications 
equipment in the cab of all heavy equipment on the project. In addition to this equipment, the field 
engineer and the site safety and health officer shall have hand held radio equipment. All of this equipment 
shall operate on the same frequency to enable all of these site workers to communicate with each other. 
Additionally, all site workers ~IIJ>~-train~jJJ_h~i~hand_signals_thaLwilLbe-used -on-the-site-and-any 

---worker Within the reach or travel of a piece of heavy equipment shall maintain, at all times, direct line of 
sight communication with the operator . 

. External: External communication shall be accomplished through phones in the construction support trailer 
and with cellular phones in the field . 

• 

------------------------- -~---------- - -- ---------------------------------- ---- ---- - -- -- ---

• 
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• 4.0 REALm AND SAFETY SITE EVALUATION 
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Place an X in each ( ) to indicate presence of hazard. 

4.1 Physical Hazards 

(x) Heat Stress (x) Cold Stress (x) Noise 
--~---c-)--Confined Space-------(-)-Enclosed-Space --r-r-Heavy Lifting 

(x) Tripping/Falling ( ) High Voltage ( ) High Pressure Water 
( ) Oxygen Deficient {x) Explosive/Flammable ( ) Vibration 

4.2 Construction Hazards 

( ) Trenching {x) Excavating (x) Heavy Equipment Op. 
( ) Demolition ( ) High Wor~ ( ) Welding/Cutting 
( ) Ladders ( ) ( ) 

4.3 Chemical Hazards 

( ) Organic Chemical (x) Inorganic Chemical (x) Carcinogen 

• ( ) Corrosive ( ) Reactive (x) OSHA Specific 
( ) Mutagen ( ) Teratogen Substances 

4.4 Ionizing Radiological Hazards 

(x) Internal Exposure {x) External Exposure 

4~5 Non-Ionizing Radiological Hazards 

(x) uv ( ) RF ( ) Microwave 
( ) Laser 

4.6 Biological Hazards 

(x) Wildlife {x) Plants ( ) Medical Waste 
( ) Bacterial ( ) Parasites 

• 
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• 
5.0 PREVIOUS SAMPLING RESULTS 

Source (Water. Sediment, 
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Contaminant Sludge. Soil. Air. etc.) Quantity or Concentration 

-------------
Soil 

Thorium (230) Soil 

Tritium Soil 

• Uranium (234) Soil 

Lead Soil 

Arsenic Soil 

PCB's (aroclor-1248) Soil 

------- ------------- -- - - - - -- - --

• 

High = 4,560* pCilg 
Low= 0 pCi/g 
North Canal Avg. = 106 pCilg 
South Canal Avg. = 130 pCilg 

High = 38 pCi/g 
Low = 0.84 pCi/g 
North Canal Avg. = 7 pCi/g 
South Canal Avg. = 3 pCi/g 

High = 180 pCi/g 
Low= 0.26 pCilg 
North Canal Avg. = 28 pCi/g 
South Canal Avg. = 7 pCi/g 

High = 43 pCi/g 
Low= 0 pCilg 
North Canal Avg. = 0.98 pCi/g 
South Canal Avg. = 3 pCilg 

High = 579 ppm 
Low = 5.1 ppm · 
North Canal Avg. = 44 ppm 
South Canal Avg. =59 ppm 

High = 127 ppm 
Low= 2.3 ppm 
North Canal Avg. = 11 ppm 
South Canal Avg. = 6 ppm 

· High= 19 ppm 
Low = 0.0175 ppm 
North Canal Avg. = 1.4 ppm 

------ --SouthCanal-Avg~-=0.04ppm----------- --------------
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• PAH's** Soil 
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High = 173 ppm 
Low= 0.121 ppm 
North Canal Avg. = 1.812 ppm 
South Canal Avg. = 1.102 ppm 

* 1974 data, all other data is from the 1992 Special Canal Sampling 
~---**--PA!f'sinclude benzo(a)p}trene, fluoranthene~ phenanthrene, and pyrene . 

• 

• 
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•• 0 CONTAMINANTS (MSDS are a valuable source of information and are available from 
Industrial Hygiene and should be kept at the job site.) 

6.1 Chemical Name: Arsenic 

Route of Exposure: Inhalation (from Monitoring Equipment: Particulate filter or 
contaminated dust) cyclone for dust. 

~-
~ --

Symptoms of Exposure: Ulceration of nasal septum, Special Medical Monitoring: 29 CFR 1926.1118 
GI disturbances. · Req~ if Action Level exceeded for 30 days 

or more 

PELffLV*: 0.01ms/m3 [Action Level= 0.005ms/m3
] IDLH: smstm3 As Arsenic 

STEL: 0.002ms/m3 (IS min) LEL: N/A 

Other: NIOSH Potential Carcinogen 

6.2 Chemical Name: Lead 

Route of Exposure: Inhalation/Ingestion of Monitoring Equipment: Particulate filter or 

• contaminated dust cyclone for dust . 

Symptoms of Exposure: Weakness, exhaustion, Special Medical Monitoring: 29 CFR 1926.1118 
insomnia, anorexia Required if exposed above Action Level 

PELffL V*: O.osms/m3 [Action Level = 0.03ms/m3
] IDLH: 100ms/m3 

STEL:N/A LEL:N/A 

Other: Wash exposed skin after exiting "hot" zone and prior to eating/drinking/smoking. 

6.3 Chemical Name: Poly Aromatic Hydrocarbons 

Route of Exposure: Inhalation/Ingestion of Monitoring Equipment: Particulate filter or 
contaminated dust cyclone for dust. 

Symptoms of Exposure: Special Medical Monitoring: None 

PELffL V*: 0.2ms/m3 IDLH: 700ms/m3 

STEL: N/A LEL: N/A 

Other: Known Carcinogen 

• • OSHA, NIOSH, or ACGIH Standard, whichever is most restrictive 

Respirable dust concentrations should not exceed 2.8ms/m3 8-hour time weighted average 
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7.0 INDUSTRIAL HYGIENE AIR MONITORING 

. 
Chemical Name Frequency of Instrument Reading Action 

Monitoring Action Level 

Heat Stress Per :MD-1 0286 Per :MD-10286 Op.#Dl3 Per :MD-10286 Op.#D13 
Op.#D13 

-Noise---------- -Per-MD-1 0286--- -Per-MD-10286-0p;#D9--_, ·-Per-MD--l0286-0p:#D9-
Op.#D9 

• 

• 
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8.0 TASK BREAKDOWN 

8.1 Descripti9n of Task: Mobilization 

,mg 
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reverse motion 

reverse motion 



., 

I 
I 
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8.2 Description of Task: Heavy Equipment Refueling 

I 
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uel truck shall be kept on iclean, non-contaminated surfaces 
at all times, rad technicians. will survey. truck and hose to 
ensure that no contaminatidn occurs, if contamination is 
found appropriate decontanllnation shall be performed 

I 

August 1996 



• • 
8.3 Descrlp .. on of Task: Equipment Maintenance 

.ntenance 

I 
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ctions or---procedU.res {Permits; etc. 
I 

equ1pment maintenar:tce shall oe pertormed tn tne 
support area on equipm~nt that is clean, if the excavator 
(which will be working in the canal and will be 
assumed contaminated) ~r the front loader in the rail car 

' 
loading area (also conta.Ittinated) need maintenance this 
work shall be performedi under the supervision of a 
qualified radiological te~hnician 

.y neav.y outy maintenance requiring hoisting, lifting, 
or rigging shall compleu! these operations in compliance 
with MD-10286 Op.# M~, any jacking operations shall 
require blocking that w(>uld be so substantial as to 
eliminate any possibility! of load falling before any 
maintenance is perfonne~ 

August 1996 



•: 
8.4 Description of Task: Excavation 

xcavataon o 
Water Present 

xcavataon an 

I 

Free 

quapment 

ear Structure 

• 

Potential Hazards 

Splash of contaminated water spreaamg 
contamination to personnel or outside of 
equipment 
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Proposed Actions ot Procedures (Permits, etc.) 
Dust suppression will commence whenever soil conditaons 

I 

are dry enough to allow for entrainment of particulate, 
Radiological Operations will monitor the level of airborne 

I 

radionuclides under the RWP (Mound 80043) established for 
I 

this project, Industrial Hygjene will monitor for airborne 
levels of chemical particul~tes 
Standing water in excavation area will be pumped into 

I 
tanks/tanker trucks for transport to Mound Plant water 
treatment system, excavatidn of soils with free water shall be 
completed in a manner as t~ minimize splash hazard to 
personnel and the potentialispread of contamination to the 
outside of earth moving trucks, operators must minimize or 
eliminate splash/spillage \ 

e toaamg areas where the trucks are parkea shall t>e 1m 
I 

with a plastic membrane ori tarpaulin material to catch any 
spillage that should occur. \Any spilled materials shall be 
incorporated back into the excavation for loading. The 

I 

exterior surfaces of the tru* where spillage makes contact 
must be cleaned and survey~d and found non-contaminated 
before the truck can leave t~e loading area. Operators must 
minimize or eliminate spill~ge 

e 

August 1996 
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8.5 Description of Task: Concrete Work 
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8.6 Description of Task: Transportation of Excavated Soils to Rail Car Loading Area 
I 

I 
(An Addenda~ to the EG&G Mound General Health and Safety Plan MD-10286, Gl) 

I 

o personnel shall be tn th~ immediate vicinity ot the 
dumping load, free water ~ill drain to the rail car loading 
area sump, observation shal,l be made regarding water or . 
flowing mud moving over t,he lip of the tailgate of the truck . 
and moving down the exterior of the truck bed as the bed is 
lowered back into its nonnJJ position, if contamination 
occurs in this manner, the htilgate area will have to be 
cleaned and radiologically surveyed before the truck can 
leave the unloading area, a b.diological technician will 
supervise the release of the ~ck regarding leaving the 
unloading area I 

August 1996 
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,tective Equipment: 
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ust suppression will commence whenever soil conditions 
are dry enough to allow foi entrainment of particulate, 
Radiological Operations will monitor the level of airborne 
radionuclides under the RWP (Mound 80043) established for 

I 

this project, Industrial Hygiene will monitor for airborne 
levels of chemical particul~~es 

August 1996 
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8.7 Description of Task: Loading Railroad Gondola Cars 
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ust suppression will co~mence whenever soil condittons 
are dry enough to allow for entrainment of particulate, 
Radiological Operations .Wm monitor the level of airborne 
radionuclides under the RWP (Mound 80043) established for 
this project, Industrial H~giene will monitor for airborne 
levels of chemical partic~lates 

raatologtcal technician\ shall monitor the loading activity 
for spillage, if spillage oecurs to the exterior of the car, the 
car shall be decontaminated and released by a radiological 

hn• • I 
tee tCian. 1 
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• .:t.O HAZARD ANALYSIS 
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9.1 Chemicals (Contact Waste Management at ext #4526 or 5117 for disposal instructions.) 

T~---------------------
Specific labeling requirements of site-generated waste: 49 CFR 172 

------------------- ------------- - ------------------ ---

Chemical-specific disposal requirements: Radiological specific disposal requirements; items leaving the 
work area will be monitored as necessary to verify contamination is not tracked from the work site. 

9.2 Fire/Explosion 

T~: Refueling equipment (heavy/light) 

Are flammable liquids present? Yes X No __ _ 

Description: Diesel Fuel, gasoline/gasoline 
Location: Fuel delivery truck/flammable liquids storage cabinet at Support Trailer(s) 
Quantity: Bulk/less than or equal to 500 gallons 

• Containment/Storage method: Fuel delivery truck/approved container in flammable liquids cabinet at 
Support Trailer(s). 

For any welding, cutting, or brazing a Welding Permit is required: No hot work is anticipated on this 
project. 

9.3 Confined/Enclosed Spaces 
(see Confined Space Entry Procedures, MD-10286, Operation# M-11) 

T~ 

Confined/enclosed space entry required? Yes No X 
Confined Space Entry Permit issued? NA 
Hazard Class lllGH LOW 

Reason for Hazard Class selection: NA 

-- - ----------- ----------· -- -- - -- - -- --

• 
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9.4 Ionizing Radiation 

Task Number(s): 8.4, 8.6, and 8.7 

Is a Radiation Work Permit (RWP) required? YES X NO_ 

Primary contaminating isotope(s): Plutonium-238 

Location on site: In the bottom of the old Miami-Erie Canal bed, refer to map. attached to this document 

Radiation type: Alpha X Beta__ Gamma__ Neutron __ 

Contamination level: Plutonium-238 (Bulk Soil Concentrations) 
Surface contamination limits-MD-80036, Operation 90014 

High = 4,560 pCilg 
Low= 0 pCilg 
North Canal Avg. = 106 pCi/g 
South Canal A vg. = 130 pCi/g 

Airborne contamination concentration N/D DAC (to be monitored during excavation) 

Health Physics coverage Continuous.....x_ Intermittent __ Conditional __ 

• 

Special task operation requirements Welding/cutting/brazing 
__ Grinding/chipping 
_X_ Hydraulic/air hammer operation 
_X_ Dusty conditions (sweeping, vacuuming, etc.) 
_X_ Equipment decontamination/free release 

X Soil Disturbance 
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·Tasks: Power to Support Trailer(s), Excavation Near Utility Lines 

Electrical shock hazard? Y es_x_ No 
Answer YES if any of the below are checked: 
_X_ Over head power lines within 10 feet. 
_X_ Un~!gri>_und ele~!!ical_l~~~--------------------

------ - Concealed lines in walls, conduits, ceilings, etc. 

• 

_X_ Electrically powered tools being used outdoors or near standing water. 
___ Power tools being used near recognized grounding surfaces, such as metal tanks, 

pipelines, or grounded floors. 
_X_ Portable generators being used: 
___ High-Voltage (>100 Kv) electrical transmission lines nearby 

Location of hazard: Utility conduits in vicinity of work 

___ Voltage 

Abatement: 
_X_ Have appropriate scans been performed? 
_X_ Are Ground Fault Circuit Interrupters (GFCI) in use with work involving portable hand tools, 

outdoor work, or with portable generators? 
_X_ Have portable generators been properly grounded? 
_X_ Have procedures been implemented to assure that equipment or materials do not come within 10 

feet of overhead power lines? 

9.6 Temperature Extremes 

Upon notification by the Industrial Hygiene department of the current Heat Stress Index for acclimitized 
workers, the following work regimens will take immediate effect: 

Work - Rest Regimen Work Load 

each Hour Light Moderate Heavy 

Continuous work 30.0 (86) 26.7 (80) 25.0 (77) 

75% -- 25% 30.6 (87) 28.0 (82) 25.9 (78) 

50%.,;_ 50% 31.4 (89) 29.4 (85) 27.9 (82) 

25%-- 75% 32.2 (90) 31.1 (88) 30.0 (86) 
Values giVen m C0 (F0

) \\et Bulb Globe Temperature 
------------ - -- --~--- ------------------------------------

(An Addeodum to tbe EG&G Mouod Geoeral Health aod Safety Plao MD-10286, G1) Aogost 1996 



• 

-26 to ·28 

-29 to -31 

-32 to -34 

-3S to -37 

-38 to -39 

..CO to ..C2 

-43& 
below 
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n. COLD STRESS: Threshold Limit Values Work/Warm-up Schedule for a Four-Hour Shift 

-1Sto-19 Nonn Norm 75 min 55 min 
-20 to -24 Nonn 75 min 55 min 40 min 
-2.S to -29 75 min 2 55 min 3 40min 
-30 to -34 55 min 3 
-JS to -39 4 

..CS& 
below 

l. Schedule applies to any 4-hour work period with moderate to heavy work activity, with warm-up periods of len (10) minutes in a 
warm location and ."ilh an extended break (e.g., lunch) at the end of the 4-hour work periOd in a warm location. For light-to-

• 
'<ferate work (limited physical movement); apply the schedule one step lower. For example, at-35° (-30° F) with no noticeable . 
• \d (Step 4), a worker at a job \\ith little physical mo\-ement should have a maximum work period of 40 minutes with 4 breaks in a 

4-hour period (Step 5). 

2. The following is suggested as a guide for estimating \\ind velocity if accurate information is not available; S mph: light flag 
moves; 10 mph: light flag fully extended; 15 mph: raises newspaper sheet; 20 mph: blowing and drifting snow. 

3. If only the wind chill cooling rate is available, a rough rule-of-thunb for applying it rather than the temperature and wind velocity 
factors given above would be: 1) Special wann-up breaks should be initiated at a wind chill cooling rate of about 1750 W/m2; 2) all 
non-emergency work should have ceased at or before a wind chill of 2250 W/m2. In general, the wann-up schedule provided above 
a slightly under compensates for a wind at the warmer temeratures, assuming acclimization and clothing appropriate for winter 
worfc. On the other hand, the chart slightly over-compensates for hte actual temperatures in the colder range because windy 
conditions rarely prevail at extremely low temperatures. 

4. 1L Vs apply only for workers in dry clothing . 

• 
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Noise 

Tasks: Working in proximity of heavy equipment 

Noise extremes? Yes/No 
Sound level dB(A) 
Noise source(s): Heavy Equipment 

- --Heiiing-proteciion -is-required for NoT8e Levels above 85 dB(A). 

Page 25 of 33 
Revision No.: 1 

Revision Date: 8/96 

Precautions (specify): If noise levels are encountered above 85 dB(A) then hearing protection will be 
utilized. 

9.8 . Sanitation 

Tasks: ALL 

Potable water required? Yes X No_ 

Non-potable water used? Yes __ No X 

.!itilig, drinking, and smoking permitted? Yes:....X:.:....._ No_ 

Where? In Support Area Trailer 

Toilet facilities required? Yes X No_ 
Location and number: Support Area/1 

Washing facilities required? Yes_ No X 
Location and number: NA 

Change rooms required? Yes X No_ 
Specify: Change room at Field Support Trailer 

---------------- ------~- ~ ------- ------------- -- -----

• 
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9.9 Biological Hazards 

Evaluate the work site, do any of the following conditions exist? 

Poisonous Plants? Yes X No_ 

Insects? Yes X _ll_.Q_ 

Snakes? Yes X No_ 

Animals? Yes_ No X 

Workers known to be allergic to any of the above? Yes_ No_ Unknown X 

Precautions taken: Long sleeve shirts, pants, and insec' repellent Check neck and hair areas frequently 
for ticks. Do a complete check for ticks at end of day. Train employees to recognize 
poison ivy, poison oak, and ticks. 

Any evidence of Medical Waste present? Yes __ No X 

• "ewage outlets present? Yes__ No X 

Precautions taken to prevent exposure: NA 

- - -- - -• 
--
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10.0 MEDICAL SURVEILLANCE 

OFF-SITE CONTRACTORS AND PERSONNEL: 

Documentation is needed prior to a contractor being assigned work with possible exposure to hazardous material. 
A written opinion from the contractor's examining physician is required as regards thejr employee's fitness and 
include the following: 

I. Any medical condition that would place the employee at increased risk. 

2. Recommend any limitations upon employee's assigned work. 

3. Results of the medical examination and tests. 

4. A statement that the employee has been inform~d by the examining physician of 
the results of the medical examination signed by the employee and physician. 

The written opinion shall not contain any specific fmding of a diagnosis unrelated to the occupational exposures. 

Are these documents attached as an appendix to this SS-HASP? Yes_ No_L 

• If not, state the reasons why? Records maintained in Mound Medical Department 

Have these docunients been turned into Mound's Occupational Medicine Department? Yes_L No 

11.0 WORKER TRAINING REQUIREMENTS 

· All workers at Mound HAZW~PER projects are required, at a minimum, to have the following training: 

• 

Rad Worker II (classroom and practical), 
Respirator Fit Test and training, 
Health Physics orientation of the site, and 
HAZWOPER Training: 

Site Workers: 40 hour plus three day field experience 
24 hour plus one day field experience (see HAZWOPER Coord.) 

Supervisors: base 40 plus additional 8 hour Site Supervisor training. 

--- --- --- ----- -- --- ---------------·---------- ---------------

(AD Addeadam to the EG&G Mouod Geaenl Health 111111 Safety Piau MD-10286, G1) August 1996 
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12.0 DECONTAMINATION 

12.1 DECONTAMINATION DIAGRAM 
(Must. be drawn out for easy use.) 
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• 12.2 DECONTAMINATION DESCRIPTION 
(Must be written out for easy use.) 

Page 29 of 33 
Revision No.: 1 

Revision Date: 8196 

Project work areas in and around the excavation for the Miami/Erie Canal Removal Action have 
been designated as the Controlled Area, Radiological Buffer Areas (RBAs) and Soil 
Contamination Areas (SCAs). Personnel leaving the HP SCA will deposit all gloves, shoe covers 

"------and-and-other-associated-PPE-before-exiting-through-the-RBA:--RCTs-wm-monitor-personhel anCI' ___ _ 
equipment leaving this area. Workers are advised to wash their hands and face after leaving this 
area and before any activity associated with hand to mouth contact (such as smoking, eating, 
etc.) . 

• 

• 
(AD Addmdam to tbe EG&G Moaad GeaeraJ Health aDII Safety PlaD MD-10286, G1) August 1996 
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• 13.0 EMERGENCY PREPAREDNESS 

Page 30 of 33 
Revision No.: 1 

Revision Date: 8/96 

From the SITE· MAP: be familiar with the .site work zones, evacuation routes, and safe refuges for workers 
in case of emergencies. 

-------------------------------------

Facility Personnel Name ·Phone 

Program Manager Bob Stanley x3885 

Project Engineer Keith McMahan x3462 

Site Heath & Safety Officer 
& Field Coordinator Mark Daubenmire x3444 

Mound IS&H Randy Wood x3923 

Mound IS&H Dan Garrison x5281 

• \1ound Radiological Engineer Karen Kent · x3429 

Mound Waste Management Doug Hanahan x4524 

HAZWOPER Coordinator Dan Garrison x5281 

EMERGENCY CONTACTS: All emergency services ON-SITE call911. Other emergency services may 
be reached at the telephone numbers shown below. All emergency services at the trailer support area and 
on-site are to be contacted by first calling the Mound Fire Department at 911 or 865-4040. All emergency 
services at the North or South Canal Area are to be contacted by calling the city of Miamisburg dispatch@ 
866-3344. 

Emergency Assistance Services 

Security Police 
Duty Officer 

Ambulance 

Medical Clinic/Sycamore Hospital 

.Doctor 

Ron Parr 

EJ Reagan (Mound) 

(An Addendum to the EG&G Mound Geoenl Healtb and Safety Plan MD-10186, G1) 

Phone 

x3958 
x3400 

x4040 

x3414/296-724 7 

x3414 

August 1996 



.14.0 RECORD KEEPING REQUIREMENTS 

(Mark with an X as appropriate) 

Reguired 

Hazardous Chemicals 
Area monitoring 
Personnel- monitoriiig 

Oxygen :J_.evel Measurements 

Flammability Measurements 

Ionizing Radiation 
Worker dose 
Contamination levels 
Airborne contamination level 

Non-Ionizing Radiation 
• UV level measmements 

• 

Microwave level measmements 
Laser power level measmements 

Biological 
Personnel exposme monitoring 

Electrical 
Tag-out records 

Noise 
Area monitoring 
Personnel monitoring 

X 

X ---_x_ 
_.X_ 

X ---

X ---

Page 31 of 33 
Revision No.: 1 

Revision Date: 8/96 

Reguired 

mumination 
Area foot-candle measmements 

Personnel Medical Monitoring 

Safety Incidents 
OSHA accident records 
Accident/incident reports 

Personal Protection Equipment 
Inspection of: Clothing 

Respirators 
Gloves 
Boots 
Hard Hats 

Waste Disposal Manifests 

Spill Incident Reports 

Training of Employees 

Emergency Response Training 
Emergency Response Drills 
Medical Emergency Drills 

Confmed Space Permits 
Welding Permits 
Excavation Permits 
Radiation Work Permit 
D&D Work Permit 

X 

X --
X 

X ---
X ---
X ---
X ---
X 

X ---

X ---

X ---

X ---
X ---

X ---
X ---

(An Addeodum to tbe EG&G Moood Geueral Health aud Safety Piau MD-10186, G1) August 1996 



15.0 

4. 

5. 

., 

6. : 

7. 

8. 
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17. ' 
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23. I 
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11. 26. i 
I 

12. 27. I 
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(AD Addead~ to the EG&G Mound GeDenl Baldi md Safety PI8D MD-10286, G1) August 1996 

• 



• 

• 

Page 33 of 33 
Revision No.: 1 

Revision Date: 8196 

CHANGE SHEET for Site-Specific HASP 

Project Name: 

Change Submitted by: I Date of Change: 
~~-------

~ -Reviewed-by:------·-~----

HAZWOPER Coordinator Approval: 

I have been briefed on or read the changes to this SS-HASP and understand them. 

NAME HP 
Number 

NAME HP 
Number 

NAME HP 
Number 

---------------------
-------

- ~ -~ -- ~~ L-.-__ ...........,.....-..;.---..-..&'----......._------..._--__._----------~ • 
(An Addeodwn to the EG&G Mound Geoeral Health aad Safety Plan MD-10286, G1) August 1996 
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• 
MAXIMUM MEASURES FOR LEVEL C DECONTAMINATION 

---- ~~-----·~------

----Station-1-:---Segregated-----oeposireqwpment u5ecfon-site (toolS, sampling devices and containers, 

Station 2 

Station 3: 

Station 4: 

• StationS: 

Station 6: 

Station 7: 

Station 8: 

Station 9: 

Station 10: 

Station 11: 

Station 12: 

Equipment Drop monitoring instruments, radios, clipboards. etc.) on plastic drop cloths or 
in different containers with plastic liners. Segregation at the drop reduces 
the probability of cross contani.ination. During hot weather operations, 

Boot Cover and 
Glove Wash 

Boot Cover and 
Glove Rinse 

Tape Removal 

a cool-down station may be set up within this area. 

Scrub outer boot covers and gloves with decon. solution or detergent and water. 

Rinse off decon. solution from Station 2 using copious amounts of 
water. 

Remove tape around boots and gloves and deposit in container with plastic liner. 

Boot Cover Removal Remove boot covers and deposit in containers with plastic liner . 

Outer Glove Removal Remove outer gloves and deposit in container with plastic liner. 

Suit and Boot Wash Wash splash suit. gloves, and safety boots. Scrub with long-handle scrub 
brush and decon. solution. 

Suit, Boot, and Rinse off decon solution using water. Repe~ as many times as necessary. 
Glove Rinse 

Canister or Mask If worker leaves exclusion zone to change canister (or mask), this is the last 
Change step in the decontamination procedure. Worker's canister is exchanged, new 
outer gloves and boot covers are donned, and joints are taped. Worker returns 
to duty. 

Safety Boot Removal Remove safety boots and deposit in container with plastic liner. 

Splash Suit Removal With assistance of helper, remove splash suiL Deposit in container with plastic 
liner. 

Inner Glove Removal Wash irmer gloves with decon solution. 

__ Station13:---- -Inner Glove Wash - --Rinse inner gloves-witli water . 

• 'tation 14: Face Piece Removal Remove face piece. Deposit in container with plastic liner. A void touching face 
with fmgers. 

(An Addendum 1D the EG&G Mound General H~ and Safety Plan MD-10286, Gl) August 1996 



• 
Station 15: 

Station 16: 

Station 17: 

· Station 18: 

• 

• 

Inner Glove Removal Remove inner gloves and deposit in lined container. 

Inner Clothing 
Removal 

Field Wash 

Remove clothing soaked with perspiration and place in lined container. Do 
not wear inner clothing off-site since there is a probability that small amounts of 
contaminate might have been transferred in removing the fully-encapsulating suit. 

Shower if highly toxic, skin-corrosive, or skin-absorbable materials are known or ---
suspected to be present Wash hands and face WShower is no[aviilable-· 

Redress Put on clean clothes . 

(AD AddEndum to the EG&G Mound General Htalth ud Safety Plan MD-10186, Gl) August 1996 
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MINIMUM MEASURES FOR LEVEL C DECONTAMINATION 

Station 1: Equipment Drop Deposit equipment used on-site (tools, sampling devices and containers, 
-~ ------------- ----monitoring-instruments;-radios;-clipboards;-etc;)-on-plastic-dropclothso----

• 

-• 

Station 2: Outer Garment, 
Boots, and Gloves 
Wash and Rinse 

Station 3: Outer Boot and 
Glove Removal 

Station 4: Canister or Mask 
Change 

Station 5: Boot, Gloves and 
Outer Garment . 
Removal 

Station 6: Face Piece 
Removal 

Station 7: Field Wash 

Segregation at the drop reduces the probability of eross contamination. During 
hot weather operations, a cool-down station may be set up within this area. 

Saub outer boots, outer gloves, and splash suit with decon solution 
or detergent water. Rinse off using copious amounts of water. 

Remove outer boots and gloves. Deposit in container with plastic liner. 

If worker leaves exclusive zone to change canister (or mask), this is the last step 
n the decontamination procedure. Worker's canister is exchanged, new outer 
gloves and boot covers are donned, joints are taped, and worker returns to duty. 

Boots, chemical-resistant splash suit. and inner gloves are removed and deposited 
in separate containers lined with plastic . 

Face .piece is removed. A void touching face with fmgers. Face piece is deposited 
on plastic sheet 

Hands and face are thoroughly washed. Shower as soon as possible. 

(An Addendum to 1M EG&G Mound Gen~ral Health and Sar~ty Plan MD-10186, Cl) August 1996 
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• 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9 . 

• 10 

II 

I2 

13 

I4 

I5 

I6 

HAZARD COMMUNICATION HEALTH AND SAFETY PLAN COMPREHENSION 
DOCUMENTATION 

Name HP# or SS# Signature 
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• 

IWI""~IU.J 

Environmental 
Restoration 
Program 

MIAMI-ERIE CANAL CLEANUP 
Air Monitoring Fact Sheet 

June, 1996 

As part of the environmental remediation in the Work has started in the canal area to clear 
Miami-Erte Canal, Mound will expand its air sam- groundcover. brush. and trees from those places 
pltng program in the canal vicintty to monitor air to be excavated during the remedial action. When 
quality during the clean up. New sampling loca- the cleartng is completed, heavy-duty equipment 
tions will be added to Mound's network of air sam- will move in to start the removal of contaminated 
pling stations. Portable air samplers and a mobtle soU. In preparation for the excavation, high-
testing laboratory will also penntt sampling in the volume air samplers and a mobile laboratory, are 

_______ immediate_area_along_wtth_quicker_analyttcal_re-__ being_installed_aLthe.work_site .. for-daUy-air-.and---

• 

• 

sults. - soU sample analysis. 

Dr. Unda Bauer, Mound's Manager of EnViron
mental Monitoring, explained the effort slated for 
the canal. Three permanent air sampling stations 
presently located in the canal area at the muni
cipal swimming pool (north end of ~e canal), at 
the sewage treatment plant (south end) and at the 
No. 2 well pump house (midway between) will be 
supplemented by two new stations, bringing the 
total to five. One new station will be set midway 
between the pool and the pump house: a second 
will be placed between the pumphouse and the 
treatment plant. When their installation is com
pleted, the new stations, Uke the existing three, 
will operate continuously, 24-hours a day, provid
ing sampling data for Mound's ongoing air moni
toring program. 

Mound has historically conducted air monitoring 
in the canal vldnlty as part of its ongoing environ
mental monitoring program. Fifteen continuously 
operating stations. located off Mound property, 
collect air samples for analyses of tritium and plu
tonium. Ten of these samplers are located Within 2 
miles of Mound, including three samplers-soon to 
be ftve- near the canal. 

Two types of samples are collected at each station: 
one is a particulate air sample to be analyzed pri
marlly for plutontum-238; the other from a bub
bler-type sampler is analyzed for tritium. Both 
plutonium and tritium have played a large role in 
Mound's former nuclear weapons programs. Both 
samples are collected weekly for laboratory analy
sis at Mound. The results of this and Mound's 
other environmental monitoring programs for 
groundwater, vegetation. and foodstuffs are com
piled annually in the Mound Environmental Moni
toring Report. These reports are available for pub
lic review.• Results for 1995 show the maximum 
dose to the public was approximately 1% of the 

----standard:-

As digging exposes contaminated soU, a water 
misting system wUl be used to m1n1m1ze the dust 
that is part of any earthmoVing project. Because 
dust raised by the digging may carry with it 
slightly elevated levels of radionuclides. the high
volume air samplers will be used to monitor the 
air quality at the dtg site each day. Craig 
Ferguson is Mound's radiation protection spe
dalist on the canal cleanup team. Craig explained 
that three or four portable, high-volume samplers 
wUl provide daily monitoring data for analysts. 
The samplers, looking Uke canisters on tripods. 
are essentlally vacuums with 4-inch ftlter papers 
inside. As air is drawn through the canister. any 
particulate entrained in the air is deposited on the 
ftlter. The ftlters can then be removed and taken 
directly to the mobile lab for analysis. To get an 
accurate fix on readings at the work site, one of 
the canisters wUl typically be stationed upWind of 
the excavation for a background reading. The 
results wUl allow lab technicians to gauge what 
they are seeing in the others. The others wUl be 
set as close as possible to the active excavation 
area. 

A second set of high-volume samplers will be used 
in the same way at the soil staging area on 
Mound's plant site. where canal soU will be loaded 
into railroad cars. 

If elevated airborne concentrations of contamin
ants do appear. the actlvtties in the canal will be 
stopped. The work procedures Will be reviewed 
and modified if necessary. The attention given to 
air monitoring will help ensure a safe work site for 
both Mound workers and the general public. 

•At the CERCLA Public Reading Room. 305 Central 
Ave .• Mtamtsburg, Ohio. 

Questions can be referred to Mound's Community Relations Specialist, Jolene Walker. at {513) 865-4140. 
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• 
1. INTRODUCTION 

1.1. OVERVIEW 

Quality Assurance is a system of measures taken to ensure that a desired product or operation meet(s) a 

defined level of quality. This Quality Assurance Project Plan (QAPjP) presents the organization, 

objectives, procedures and project specific Quality Assurance (QA) activities associated with the Removal 

Action Project for the Miami-Erie Canal. The goals of the Removal Action are discussed in Section 5 

_____ . __ oLthe_Oesign_Memorandum_and _also_in_the_Remoyal_~ction_Work_elan._This_QAPjP_fulfills_the ___ _ 

requirements ofEPA QAIR-5 (Draft), DOE Order 5700.6C, "Quality Assurance", and MD-10334, Mound 

Quality Policies and Responsibilities. 

In fulfilling its role of ensuring that the goals of the project are met, the quality assurance program relies 

on the structure of the project organization and on the effectiveness of the key individuals in carrying out 

their responsibilities. Section 2 describes the project organization and identifies the individuals who are 

responsible for ensuring that the generated data is indeed of defined quality. 

In addition, this QAPjP also provides the QA procedures for verification sampling activities (sampling 

• procedures in Section 9 and sample custody in Section 1 0), field screening-measurements (Section 7) and 

verification sample laboratory analysis (Section 11 ), and removal action activities (Sections 3-6). Section 

3 discusses the protocol for the controls associated with design document review. Section 4 describes 

criteria for purchasing materials and equipment for the Canal removal action. Section 5 outlines criteria 

for work supervision and performance, including obtaining and complying with work permits. 

• 

Quality Assurance also includes evaluation of storage, handling and shipment procedures for waste 

removal and for the equipment used to perform these activities during the project. These are discussed 

in Section 6. 

Procedures for calibration of field and laboratory instrumentation are in Section 12. Section 13 outlines 

the quality procedures associated with field screening and laboratory analyses, while QA objectives for 

the verification sampling data in terms of precision, accuracy, completeness are discussed in Section 8. 

The procedures for verification sampling data reduction, validation and reporting are included in Section 

14 . 
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• 

• 

Procedures for performance and system audits and issuing of quality assurance reports to management are 

described in Sections 15 and 19 . 

Criteria for preventive maintenance of field and laboratory equipment are discussed in Section 16 and 

corrective actions planned for the field and laboratory activities are included in Section 18. Section 17 

provides the routine procedures used to. assess data precision and completeness. Section 20 provides a 

list of pertinent reference material used in preparing this document. 

The-ER-P-rogram-P-roject-Description .. and-Scope-are-described-in-the-Removal-Action-Work-Plan-. --------

1.2. DATA QUALITY OBJECTIVES/NEEDS FOR VERIFICATION SAMPLING 

The Operable Unit 4 QAPjP is designed to provide guidance to field and laboratory personnel in 

implementing the proposed removal action including field screening and subsequent verification sampling 

and analysis activities associated with the Miami-Erie Canal Removal Action. Considerable emphasis is 

placed on field screening, field sampling, sample handling and analytical methodology to ensure an 

effective remediation and verify that the operations meet the established clean-up standards. Specific data 

quality objectives include: 

o Provide field screening data of sufficient quality to guide day-to-day removal operations in a safe, 

efficient and effective manner 

o Provide verification data through sampling and analysis that is comparable in quality to 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Remedial 

Investigations using regulatory agency approved procedures 

o Verify that the OU4 removal action operations meet the established clean-up standards: 

For plutonium: 

25 pCi/g As Low As Reasonably Achievable (ALARA) 

75 pCi/g for no more than 5% of the site, with 95% confidence 

150 pCi/g maximum residual 
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• 

• 

• 

o Verify that OU4 Areas of Concern (AOC) don't contain other radiological or chemical 

contaminants associated with Mound Plant activities which exceed the ARAR's or PRG's for 

potential contaminants (as described in the Field Sampling Plan in Section 3.2.4.) 
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• 
2. PROJECT ORGANIZATION AND RESPONSffiiLITY 

Project organization and responsibility are divided among the DOE ER Program Group, which includes 

the following: the DOE Miamisburg Area Office and its operating contractor, EG&G Mound Applied 

Technologies, Inc. (EG&G), and the EG&G ER Program subcontractors. 

Reference Section 10 ofthe OU4 Removal Action Work Plan for further details of project organization 

and responsibilities. 

--------------

• 

• 

2.1. VERIFICATION SAMPLING LABORATORY RESPONSffiiLITIES 

Verification sampling laboratory responsibilities for this project will consist of performing analytical 

services according to guidelines presented in this QAPjP, reporting all laboratory nonconformances should 

they occur, and transmitting quality-assured data packages. Laboratory specifications for the designated 

laboratory (TBD) will include those topics discussed in the QAPjP, which are specific to a given 

laboratory. Those topics are 1) analyses to be performed, 2) laboratory responsibilities, 3) laboratory 

sample custody procedures, 4) laboratory quantitation limits (outside the project required limits), 5) 

laboratory data reduction procedures, 6) laboratory data validation procedures, 7) preventive maintenance, 

and 8) specific procedures to assess precision, accuracy, and completeness (if different from the QAPjP) . 

This section identifies the various general responsibilities within the analytical laboratory. Specific 

laboratory responsibilities and position titles vary with each laboratory, and therefore, will be discussed 

in the laboratory specifications attachments. The quality assurance program defined in this QAPjP takes 

precedence over equivalent sections in the laboratory quality assurance manuals, unless otherwise 

referenced. Sections of the laboratory quality assurance manuals may be referenced in the laboratory 

specifications attachment where they directly apply and when more information is available in the 

manuals. 

The laboratory identified for this program must assume the following general quality assurance 

responsibilities: 

Laboratory Management will: 

approve the quality assurance manual, project specific requirements, and standard operating 

- - - procedures -

approve laboratory reports 
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• 
implement the quality assurance program (QAP) for the laboratory 

oversee the training program 

evaluate analytical techniques, instrumentation, and quality control procedures 

assure that project QAPjPs are implemented in the laboratory 

develop and approve corrective actions to out-of-control situations 

Supervisors for a Given Analytical Group will: 

supervise analysts 

schedule analyses 

-----------~- review-rufalyticantacr-ana-----
-------- -------

• 

--

• 

report out-of-control and nonconforming situations to management 

The Quality Assurance Group From a Lab will: 

monitor the implementation of the QAPjP 

prepare quality control samples to be inserted into the sample stream 

notify management of out-of-control situations 

perform quality assurance audits 

perform quality assurance training and 

perform statistical analyses on the quality control results 

Analystsffechnicians will: 

report out-of-control situations 

perform their assigned tasks in accordance with the established and requested protocols and 

procedures 

perform data processing 

2.2. QUALITY ASSURANCE RESPONSmD..ITIES 

All ER Program personnel are ultimately responsible for the quality of Canal excavation and removal 

activities. Responsibilities include monitoring and review of all procedures used to perform every aspect 

of the removal action. All personnel involved with the ER Program activities will strictly adhere to the 

implementation of the QAPjP, Mound Plant procedures, analytical laboratory procedures, data acceptance 

criteria, and data reporting schedules. Primary responsibility for this project quality rests with the EG&G 

ER Program project manager, M!'· _ ~ob S~l~y, __ Sp~ific responsibilities-include -the management-of-
----------- - ~ - - --- ---

quality assurance issues as they relate to the ER Program, ensuring that nonconformances are corrected, 
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and ensuring the overall quality, timeliness, and cost-effectiveness of the activities performed by EG&G 

ER Program subcontractors. The project manager is also responsible for coordinating and maintaining 

consistency between this QAPjP and those of the various subcontractors involved with the Canal Removal 

• Action. 

The Quality assurance project officer (QAO) is independent of project line management to ensure no 

conflict of interest in implementing and monitoring the Quality Assurance Program. 

The Responsibilities of the OAO for the Project are: 

----------

• 

• 

Prepares and implements the QAPjP and procedures to provide controls consistent with the 

requisite quality of project deliverables. Identifies appropriate QA source documents (such as 

EPA QA/R-5 and QAMS-005/80, ER Program SOPs, and DOE 5700.6C) and applicable 

elements. 

Ensures, through document review, that the project execution documents, such as work plans, 

adequately reflect the guidance from the source documents. 

Verifies, through audits at field and office locations, that published and approved QA 

procedures are properly and completely followed and appropriate for the technical activities 

performed. All audits result in documentation of the findings, recommendations for 

improvement, and/or corrective measures for any deficiencies. Reports of surveillance, audits, 

and corrective actions are given to the Project Manager, his staff, and the EG&G Vice 

President of Environmental Restoration. 

Although it is the QAO's responsibility to ensure compliance with this QAPjP, it is the responsibility 

of site canal managers to implement the quality assurance program and to maintain a strong line of 

communication with the QAO. 

The EG&G ER Sampling Program Manager is also responsible for validating and assessing analytical data 

from verification sampling. He/She or his or her designee, will_ perform data validation. Other 

responsibilities of this position include: 

Ensures that laboratory activities are consistent with the objectives and requirements of this QAPjP 

Serves as a field/laboratory liaison to resolve custody and sampl~ pr9_~lems_as~ociated_with 
-------- ---- -------------------------- -· --- --· -- ----- -·--

verification sampling 
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All Subcontractors, identified or TBD, generating data for the project are responsible for ensuring that the 

precision, accuracy, completeness, and representativeness of their data are known and documented. To 

ensure that responsibilities are uniformly met, each subcontractor will be required to adhere to this QAPjP 

• and to Mound Plant procedures and ER Program SOPs. 

An EG&G ER Program Canal project team kickoff meeting will be held before field work begins 

(after the excavation design has been completed) to review the Canal project work and quality 

assurance plan(s) and procedures. The kickoff meeting will be attended by, at a minimum, the 

following ER Program personnel: EG&G Project Manager, subcontractor project manager (if 

---applicable),-the~Field-Engineer,-the~project-QA0,-the.-Field-€oordinator;-and-all~personnel-a:ssigne<rto 

the field effort. Attendance at this meeting will be documented to provide evidence of quality 

assurance indoctrination for the field activities to be conducted during the project at Mound Plant. 

Such documents are to be maintained by the QAO and filed in the Mound Plant project file . 

• 
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• 
3. DESIGN CONTROL 

Specific information on design control is generated as the design team proceeds with identifying 

various engineering options and implements a selection process. This information becomes available 

as the design team moves from the 30% phase to the 90% phase, and will be formally documented in 

the Final Removal Action Design for the project. 

This design will take into account a detailed description of the Canal site based on available 

information and an analysis of all existing information pertinent to meeting the removal action 

------objecti~es. This analysis is expand;d-t~identify what conditions can be exp~ted during the removal 

action, what deviations from expected conditions are possible, and the probability of these deviations 

occurring. In addition, Applicable or Relevant and Appropriate Requirements (Federal and State 

requirements considered practicable to the removal action), Mound Plant Manuals and Procedures, 

DOE Orders, removal action guidelines and design methodology serve as a basis of design for the 

removal action. 

• 

• 

Quality Assurance requirements for Design Control are accomplished by the development and reviews 

of the design documents. At both the 30% and 90% phases of design, the design is thoroughly 

reviewed by the Mound Project Team (including the QAO), DOE, USEPA and the Ohio EPA. All 

comments are considered and incorporated as appropriate before publication of the Final Design 

documents . 

ER Program, Mound Plant 
100% Draft Final 

OU4 Miami-Erie Canal Removal Action 
August 1996 

Design Control 
Page 3-I 



• 
4. PROCURE~NTCONTROL 

In general, procurement control is governed by any applicable laws and regulations, which are 

satisfactorily implemented through the Mound procedure SM 701, Contracting and Procurement. This 

procedure defines a procurement process that ensures items and/or services provided by suppliers meet 

requirements and expectations of the end-user. The procurement process is planned and controlled to 

ensure that the end-user's requirements are accurately, completely, and clearly communicated to the 

supplier; that the requirements of the suppliers, designers, and end-users are met during the production 

phase; and that the proper "product" is delivered on time ·and maintained until used. The stringency of 

~-------procuremerttrequirements is to be commensurate with the importance of the purchased items or 

• 

• 

services to accomplishing the Removal Project's objectives . 
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5. WORK PROCESS CONTROL 

Work process control will derive from the specific engineering and removal options selected as a result 

• of design completion. At a minimum, the work process is delineated with details of tasking sequences 

for both the expected conditions, and contingencies for encountered deviations from the expected 

conditions. This information will be provided in design flow diagrams as the result of design 

completion and is documented in the Removal Action Work Plan, which is reviewed by the Mound 

Project Team, (including the QAO), DOE and the regulators. Significant changes to the Removal 

Design encountered during the fieldwork will be documented and communicated in the Field Change 

---Log-section-of-the 1'RI/FS-Monthly-Progress-Report":-This-report-iswiaelydistrioutoo -to Mound, 

DOE and regulator personnel. 

In addition to the Removal Action Work Plan, the Field Sampling Plan, Health & Safety Plan, and 

Work Management Plan provide detailed instructions for performing those related activities. 

5.1 FIELD ACTIVITY LOG 

• 
A Field Activity Log will be maintained on a daily basis for each field activity performed by the 

Mound field team. As a minimum, this log will include the following: 

• 

date and name of Recorder 

start and end time of field activities 

important phone calls 

any changes from approved or planned work instructions 

safety briefmgs 

visitors to the site 

site conditions (weather, etc.) 

sampling activities 

The record keeping activities will normally be the responsibility of the Field Coordinator . 
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• 

• 

• 

5.2 PROJECT RECORDS 

Project records are to be maintained in the Mound ER Program offices. These include, but are not 

limited to: 

internal and external correspondence 

original Field Activity Daily Logs and Change Logs 

copies of the Removal Action Work Plan, Design Memorandum, Health & Safety 

Plan, Field Sampling Plan, Waste Management Plan and this QAPjP 

QAJ AC audits and corrective action reports 
-------

- --~ -sitespeciffc-Health and Safety Records including tailgate safety briefmgs 

in-process soil screening data 

verification sampling data 

off-site disposal facility waste characterization data 

5.3 TRAINING REQUIREMENTS 

All Mound personnel with field responsibilities will be trained in accordance with Section 6 of the 

Health & Safety Plan (HASP). Documentation of that training will be kept as required by the HASP . 
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• 
6. HANDLING, STORAGE AND SHIPPING 

Significant handling, storage and shipping activities associated with the Canal Removal Action are 

primarily related to management of the low level waste generated from the excavation. The Waste 

Management Plan adequately describes the controls needed in these areas for both contaminated waste 

streams and conventional solid waste streams. Furthermore, some aspects of waste handling are 

addressed in the Section 6.4 of the Design Memorandum. 

----~--The_ o_!!ter !!~ificant handling,_stoTI!ge_@d_s_bip~ment_activities_to_be_controlled-during-this-project-are---

related to the soil samples taken for final verification analyses. These controls are fuiJy described in 

• 

• 

the Field Sampling Plan . 
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• 
7. FIELD MONITORING 

7.1. FIELD RADIONUCLIDE SCREENING 

Soil will be field screened for low energy radionuclides, primarily for the presence of plutonium, using 

a FIDLER probe. Procedures for field screening with a FIDLER are provided in Mound Plant 

procedure MD-80036, Operation 3005, Radiological Operations Procedures. The FIDLER will be 

used in the excavated grids as directed in the Field Sampling Plan, Section 3. Other field uses of the 

~-- -~Eil)kEE._~iltb.e_d~ed_by_the.RemovaLAction_Work.P-lan-or-Mound-standard-radiological·~--------

operations procedures (reference MD 80036). In addition, surface soil samples will be collected 

• 

• 

immediately after excavation of a grid per the requirements of MD80036, Operation 10,001, and 

analyzed for the presence of plutonium, using a sodium iodide detector system, at an on-site mobile 

lab, per Mound procedure MD-80030, Environmental Analytical Procedures, Operation 1355, Soil 

Screening. The methodology for this Removal Action Sampling is fully described in Section 3 of the 

Field Sampling Plan . 
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• 
8. QUALITY ASSURANCE OBJECTIVES FOR SAMPLING DATA IN TERMS OF 

PRECISION, ACCURACY, COMPLETENESS, REPRESENTATIVENESS, 

AND COMPARABILITY 

The overall quality assurance objectives for field sampling, field measurements, and laboratory analysis 

are to produce data of known and sufficient quality to support their end usability. The objectives of this 

removal action are to remove plutonium-contaminated soils and confirm that contamination has been 

completely removed by performing verification sampling and analyses. Appropriate procedures and 

-~------quality_control checks_wilLb:e_used_so_that_kno.wn_and_acceptable_levels_of_accuracy_and_precision-are---

maintained for each verification sampling data set analyzed. QualitY assurance goals for field 

measurements and field screening are also discussed. 

Further defmition of accuracy, precision, completeness, representativeness, and comparability can be found 

in the OU9 Site-Wide QAPjP (1993). 

8.1. QA GOALS FOR FIELD SCREENING 

There are no specific QA goals for field radionuclide screening activities beyond those controlled by 

• following Mound standard procedures. These procedures are discussed further in Section 7 of this plan. 

• 

In general, these procedures require the use of calibrated equipment (see Section 12), and the periodic 

check of the equipment against some known standard. 

8.2 QA GOALS/LABORATORY MEASUREMENTS FOR VERIFICATION SAMPLING 

The objectives of laboratory measurements for the analytes listed in Table m.s of the Miami-Erie Canal 

Field Sampling Plan are consistent with Mound site wide goals defmed in the OU9, Site Wide, QAPjP. 

These objectives are expressed in terms of acceptance criteria for the quality control checks performed 

for laboratory data as defined in Section 3 in the OU9 QAPjP. Parameters for accuracy, precision, 

completeness, representativeness and compatibility are defmed in Sections 3.1, 3.2, 3.3, 3.4 and 3.5 of the 

OU9 QAPjP respectively . 
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• 

• 

• 

9. SAMPLING PROCEDURES 

The Canal project will follow standard operating procedures (SOPs) in performing environmental sampling 

and other specific field activities. Activities that will be performed as part of this project include the 

sampling of surface and subsurface soils and sediments. Details of all the field sampling activities to be 

conducted can be found in Canal Field Sampling Plan (FSP). 
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• 
10. FINAL VERIFICATION SAMPLE CUSTODY 

The discussion in this chapter applies to fmal verification samples only. Field samples collected for 

on-site radiological screening will follow Mound Standard Operating Procedures. 

Verification sample custody procedures to be followed during the Canal activities require that the 

possession and handling of each sample from the moment of its collection through analysis be documented 

by written record. A sample is in someone's custody when one of the criteria listed below has been 

_______ satisfied: _____ _ 

• 

• 

1. The sample is in one's actual possession. 

2. The sample is in one's view after being in one's physical possession. 

3. The sample is in one's physical possession and is then locked up so that no one can 

tamper with it. 

4. The sample is kept in a sectued area that is restricted to authorized personnel only. 

Samples wilJ consist of material colJected in the field, such as soiJ, and/or sediments, and any reagents 

added for the purposes of sample preservation . 

10.1. CHAIN OF CUSTODY 

A more detailed discussion of chain of custody requirements can be found in the Field Sampling Plan. 

10.2. VERIFICATION SAMPLE HANDLING, PACKAGING, AND SHIPPING 

A detailed discussion of this topic is provided in the Field Sampling Plan, Section 7. 

10.3 FINAL EVIDENCE FILE DOCUMENTATION 

All evidence file documentation will be maintained by the DOE or its sub-contractor under the ER 

Program document control system. Upon termination of the project, all records will be archived in the 

Mound Document Control System. If at any time Mound chooses to purge its files, the EPA will be 

advised and offered possession. The ER program quality assurance officer will ensure that the QN AC 
-- - - ---- --records -an; proj,erly StOred md ~~~abl~. - -
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• 
11. ANALYTICAL PROCEDURES 

11.1 FIELD SCREENING LABORATORY PROCEDURES 

SoiVSediment samples will be collected immediately after excavation of a grid per the requirements of 

MD80036, Operation 10,001 and the Field Sampling Plan. These samples will then be analyzed in the 

Mobile Lab for Plutonium-238 per MD-80030, Operation 1355. In general, the Pu-238 is measured by 

detecting the 17 keV plutonium x-ray with a 1116-inch thick, 5-inch diameter sodium iodide (Nal) 

____ detector._A_multi~hannel.analyzeds.used.to.accumulate-counts-in-the-regionof interest-for-Pu-238:-The·--

sample is counted for 400 seconds. A computer program then calculates the plutonium concentration in 

picocuries per gram based on the sample counts and the data from the standards. Reference MD80030, 

Operation 1355 for more detail. 

• 

• 

11.2 VERIFICATION SAMPLING ANALYTICAL METHODS 

Analytes and methodology for verification sampling are summarized in Table m.s of the Miami-Erie 

Canal Field Sampling Plan . 

Semivolatile Organic Compounds 

The current EPA CLP SOW OLM02.0 using GUMS will be the method followed for semivolatile 

analyses of verification soiVsediment samples. No modifications are anticipated. 

SoiVSediment samples wiJJ be analyzed for TAL metals according to the CLP SOW OLM02.0. ICP wiJJ 

be used to detect all of the TAL metals except for mercury, arsenic, lead, selenium, thallium and 

potassium which will be detected by AA for potassium, cold vapor for mercury and graphite AA for the 

others. No modification to these CLP protocols are anticipated. 
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• 
Radionuclides 

Soil/sediment samples will be analyzed according to the OU9, Site Wide QAPjP. Soil samples are 

prepared using acid digestion to concentrate the isotopes of interest in an aqueous matrix. The alpha 

emitting isotopes in these extracts are precipitated from aqueous solution. The precipitates are redissolved 

and subjected to a sequential separation of isotopes by ion exchange. The separated alpha isotopes are 

counted using a surface barrier detector. SOP's for these methods were subjected to regulatory review 

as part of the OU9 Site Wide QAPjP approval. 

Tritium 

---------~ -------------

Soil/sediment samples will be analyzed for tritium according to EPA Method 906.0. Beta emissions are 

detected using liquid scintillation with a fluorescence detector. A Statement of Work for preparation of 

silt/sediment samples for tritium analysis appears in Appendix C of the OU9 QAPjP. 

Chloride, Nitrate-Nitrite. Sulfate. Fluoride and Cyanide 

Soil/sediment samples will be analyzed for chloride, nitrate-nitrite, fluoride, sulfate and cyanide. Analysis 

will be performed using colorimetry, based on EPA methods 325.11325.2 or 9250/9251 for chloride, 353.2 

for nitrate-nitrite and 375.2 for sulfate. Cyanide will be analyzed according to the CLP SOW which uses 

• spectrophotometry. Fluoride will be detected using an ion-selective electrode using EPA Method 340.2. 

• 

Soil/sediment samples will be excavated with deionized water for the dissolution of the desired anions 

prior to analysis, according to the SOW in Appendix C of the OU9 QAPjP . 
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• 
12. CALffiRATION PROCEDURES AND FREQUENCY 

Before any instrument is used as a measuring device, the instruments response to known reference 

materials (traceable to an appropriate agency standard such as NIST or ASTM) must be determined. The 

manner in which various instruments are calibrated is dependent upon the particular type of instrument 

and its intended use. All sample measurements are made within the calibrated range of the instrument. 

For laboratory analyses, appropriate sample dilution is performed if the instrument response is greater than 

the upper end of the calibration range. 

---------------------------------

12.1. FIELD EQUIPMENT 

Applicable radiological field instruments to be used during the removal action will be calibrated according 

to the specifications set forth in the respective Mound Plant Procedures, MD 10215, General Procedures 

for the Calibration of Radiation Protection Instrumentation. 

Records for field instrumentation used as part of this program will be maintained to ensure their capability 

of providing accurate and precise measurements. Records will be maintained on instrument maintenance 

and calibration. Tracking of instrument records will be accomplished by assigning a unique number to 

• each instrument that will correspond to its records file. 

• 

The field measurement and field screening instruments that may be used in the field during the removal 

action are presented in the following subsections. 

12.1.1. Field Instrument for the Detection of Low-Enem Radiation (FIDLER) 

A FIDLER will be used to monitor surfaces and soil/sediment samples for the presence of low-energy 

gamma radiations that accompany some alpha emissions, such as the 17-kiloelectron volt (keV) gamma-ray 

emitted when plutonium-238 low energy decays to uranium-234. The FIDLER can provide a 

determination of the presence or absence of radionuclides. The FIDLER reliably measures gamma levels 

above 200-300 picocuries per gram (pCilg) for plutonium-238 in soil. The calibration frequency and 

procedures for the FIDLER are described in detail in Mound Plant Procedure MD 10215. The periodic 

use of a "check source" with the FIDLER in the field is described in MD 80036, Operation 3005, 

Radiological Operations Procedures . 
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• 
12.1.2 Mobile Radiological Lab Equipment 

Plutonium 238 is measured by detecting the 17 keV plutonium x-ray with a 16-inch thick, 5-inch diameter 

sodium iodide (Nal) detector. Standards representative of soil samples were prepared by adding known 

amounts of Pu-238 standard solutions to soil that was found to be free of this isotope. The counting 

systems in the mobile lab are calibrated on a monthly basis, and a standard is counted daily, in each 

system, to evaluate the accuracy of the counting systems and assure that the systems are not out of 

calibration. A background detennination is also made on each system on a weekly basis. A detailed 

discussion of these quality assurance procedures are found in MD80030, Operation 1355, Soil Screening. 
-----~------- --- -----~-~ 

• 

• 

12.2. LABORATORY EQUIPMENT 

Laboratory instrument calibrations typically consist of two types, initial and continuing calibration. Initial 

calibration procedures establish the calibration range of the instrument and detennine instrument response 

over that range. Typically, three to five analyte concentrations are used to establish instrument response 

over a concentration range with one standard being near, but above the instrument detection limit and one 

near the upper limit of detection. Continuing calibration usually includes measurement of one or more 

calibration standards. The response is compared to the initial measured instrument response . 

Instrument calibration procedures for CLP analyses will be perfonned according to the CLP SOW for 

inorganic and organic analyses. For non-CLP analyses, calibration procedures will be perfonned as 

described in the EPA or ASTM analytical method and in the approved laboratory SOW's. Calibration 

procedures for all laboratory analyses , along with frequency and acceptance criteria, are summarized in 

the OU9 QAPjP: 

GC/MS 

Section 7 .2.2 in the OU9 Site Wide QAPjP applies. 

ICP. AA. and Spectrophotometry 

Section 7 .2.3 in the OU9 QAPjP applies . 
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Alpha Spectrometry 

• Section 7.2.4 in the OU9 QAPjP applies . 

Liquid Scintillation 

Section 7.2.6 in the OU9 QAPjP applies. 

Colorimetry and ISE 
---- ·----------~-- --~---------------~ 

• 

• 

Section 7 .2.8 applies . 
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• 

• 

• 

13. VERIFICATION SAMPLING QUALITY CONTROL CHECKS 

Verification sampling quality control checks are perfonned to monitor and assess the quality of the 

verification data generated. Acceptance criteria for the quality control checks, and corrective actions to 

be taken if criteria are not met, have been established for this program so that data of known quality is 

obtained. The following subsections summarize these quality control checks. 

13.1. LABORATORY ANALYSES 

-------------~---------

Section 8.3 in the OU9 Site Wide QAPjP applies to the OU4 QAPjP with the following exception: 

Discussions of calibration check compounds and systems perfonnance 

check compounds no longer apply to the EPA CLP SOW OLM02.0 

protocol; therefore, the EPA CLP SOW reference will be removed from 

the defmition here . 
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14. DATA REDUCTION, VALIDATION, AND REPORTING 

• Details of this section apply to verification samples only . 

14.1. LABORATORY DATA 

14.1.1. Laboratory Data Reduction 

Section 9 .2.1 in the OU9 Site Wide QAPjf_~pplies _!Q_ the OU4 QAPjP.__,_. __ --------~- _________ _ 
--------------~----------

• 

• 

14.1.2. Laboratory Data Validation 

Section 9.2.2 of the OU9 QAPjP applies to the OU4 QAPjP. Data packages for radiological analyses will 

be validated I 00% because these results are critical to the verification of achievement of the clean-up 

goals. All other laboratory analyses will utilize a 90/10 data validation strategy in which 90% of all data 

packages will undergo a data review based on the results of all QA/QC checks and procedure from the 

laboratory supplied analytical summary tables and a minimum of I 0% of all packages will undergo 

complete validation as specified in the OU9 QAPjP . 

The validator shall be responsible for reporting to the Quality Assurance Officer (QAO) and Sampling 

Project Manager the need for a higher level of data validation for a particular data package based upon 

the results of the review of the summary data tables. In particular, contamination of blanks, out-of-range 

surrogate recoveries, and a high variation in duplicate results indicate a problem with the data which 

should be evaluated through the full data validation process. 

Where appropriate and available, electronic data review and evaluation shall be used on all data packages. 

The results of electronic data review will highlight problem areas which should be evaluated by the full 

data validation process. The goal of electronic data evaluation and review shall be to enhance the 

efficiency of the data validation process. The ER Sampling Program Manager must evaluate how 

appropriate a particular data review software package is for the evaluation task at hand. There may be 

instances where manual data evaluation, review, and validation will be more efficient data review for non

CLP analytical results . 
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• 
Data Generated Under CLP 

Data review and validation by the ER Program subcontractor will be perfonned on all CLP organic and 

inorganic analyses in a step-by-step approach. These data will first be evaluated against the requirements 

of this QAPP. The CLP-generated data (TCL) organic compounds and TAL inorganic parameter) will 

then be evaluated according to EPA CLP validation procedures ("Laboratory Data Validation - Functional 

Guidelines for Evaluation of Inorganic Analyses, July 1, 1988"; and "Laboratory Data Validation -

Functional Guidelines for Evaluation of Organic Analyses, February 1, 1988," prepared by the EPA Data 

--------Review-Work-Group, -latest-revisions).-

Non-CLP Data 

The Mound Plant ER Program will use the criteria described in this section to evaluate the acceptability 

o all non-CLP data. Non-CLP analyses include volatile organic compounds in groundwater, radiological 

constituents, common anions, total nitrogen and phosphorous, total dissolved solids, total suspended solids, 

alkalinity, TOC, and explosives. 

The evaluation of these analytical result will consist of the following components: 

• Were the appropriate SOPs followed during sample collection? 

Were the samples containerized and handled as described in the FSP and SOPs? 

Were the appropriate number and type of field quality control samples collected? 

Are the data packages complete (OU9 Subsection 9.2.3) 

Did the field and laboratory quality control checks meet the established acceptance criteria 

(OU9 Section 3) 

14.1.3. Laboratory Data Reporting 

Section 9.2.3 of the OU9 QAPjP applies with the following additions: 

For those analyses perfonned under the CLP SOW for inorganic and organic compounds, the 

electronic deliverable will confonn to EPA Fonnat A. 

For all non-CLP analyses including radionuclides the digital deliverable will be ASCI files 

.- - - - - - - - -conformirlg tO the fo~~-specifi~ by T~le i. - - -- . - - - - -- - - - - - ----- -- - - -- - - -
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• 
15. AUDITS 

Formal audits may include internal audits of ongoing and completed activities and external audits of 

subcontracted activities. In addition, limited scope audits may be carried out at any time during the 

removal action. Audits will be directed by EG&G personnel. 

The QAO is responsible for the audit process, and coordinates with the EG&G Performance-Based Audit 

Manager who is responsible for providing certified lead auditors. Auditors shall have knowledge of QA 

program elements and project documents supplying the QA-related requirements for activities audited, 
-------------~--~-----~ --- ---------~---------- --·- -----------

• 

• 

including the QAPjP, the FSP, and related procedures. Technical Specialists may be audit team members 

to review technical aspects of the work. Audits shall be performed according to the requirements of MD 

10181, Mound Performance-Based Audit Program. 

15.1. FIELD AUDITS 

EG&G will perform at least one internal field audit during the Canal Removal Action. This audit wiJI 

be scheduled and executed as part of the removal work on the canal. The purpose of this field 

performance audit is to ensure that the methods and protocols detailed in this QAPjP, the FSP and related 

procedures, are being consistently adhered to in the field . 

As part of the field audit, field operation records will be reviewed to verify that field-related activities 

were performed in accordance with appropriate project procedures. Items reviewed will include, but are 

not limited to, field equipment calibration records, and daily field logs. Upon audit completion, an audit 

report containing any findings will be submitted to the Canal Project Manager and the QAO. 

15.2. LAB AUDITS 

An on-site audit of the verification sampling analytical laboratory may be performed as determined 

necessary (e.g., recurring nonconformances which impact data quality) by the ER Program QAO or 

Sampling Project Manager . 
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• 
The audit will evaluate at a minimum the laboratories perfonnance on the following activities specific to 

the investigation: 

Implementation and follow-through of the laboratory quality control program established 

for this investigation as defined in the QAPjP, 

Sample Custody and handling procedures, 

Analytical methods followed as defined in the QAPjP, 

Sample tracking, 

_____________ -----Data-reduction,~ 

• 

• 

Data validation, 

Instrument calibration, 

Sample preparation, and 

Documentation of data analysis/data reduction . 
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• 
16. PREVENTIVE MAINTENANCE 

Proper preventive maintenance of field and laboratory equipment is a necessary element in achieving 

equipment reliability and minimizing equipment downtime. 

16.1. FIELD EQUIPMENT 

FIDLER instrumentation used in the field will be calibrated and maintained per the requirements of 

MD10215, General Procedures for the Calibration of Radiation Protection Instrumentation. 

--------Appropriate maintenance proeedures and records for these instruments are fully discussed in this 

procedure. 

• 

• 

16.2. LABORATORY EQUIPMENT 

Instrument maintenance logs will be kept with each laboratory instrument and will be updated by the 

operator or his/her designee whenever either routine or nonroutine maintenance is performed on the 

instrument. 

Laboratory personnel responsible for sample receipt and storage will record refrigerator and freezer 

temperatures at least once per day. Any changes in temperatures beyond specified ranges will be 

reported immediately to maintenance personnel, the Laboratory QC officer and laboratory director . 

ER Program, Mound Plant 
100% Draft Final 

OU4 Miami-Erie Canal Removal Action 
August 1996 

Preventive Maintenance 
Page 16-1 



• 
17. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA 

PRECISION, ACCURACY, AND COMPLETENESS 

The procedures to assess precision, accuracy, and completeness are presented in section 3 of the OU9 

QAPjP. Equations are used to calculate, and acceptance criteria are used to assess precision, accuracy, 

and completeness (OU9 QAPjP subsections 3.1.1, 3.1.3, 3.2.2, and Tables III. I through III.4). 

Accuracy, precision, and completeness are defined in subsections 3.1.1, 3.2.1 and 3.3, respectively. 

The precision and accuracy requirements for CLP organic analyses, CLP inorganic analyses, and non-
--------

---------~-------

• 

• 

CLP analyses are given the OU9 QAPjP Tables III.2 and III.3. All analytical data are reviewed 

relative to those criteria. For any quality control checks outside the acceptance criteria, the results will 

be assessed by the DOE subcontractor for data usability. The acceptance criteria for field quality 

control checks do not take into account the interdependencies of the checks. Since many of the 

quality control checks are interrelated (e.g., both a method blank and a trip blank could have 

contaminants), each batch of analytical data will be assessed on a case-by-case basis. Field blank 

results associated with soil/sediment data will be used only to provide information on the potential for 

contamination to exist in the soil/sediment samples and will not be used for quantitative purposes. 

The laboratory will review the results of laboratory quality control checks listed on Table III.2 of the 

OU9 QAPjP. If the results are outside the acceptance criteria, then the identified corrective actions 

will be performed. 

The initial responsibility for monitoring the quality of an analytical system lies with the analyst. The 

analyst will verify that all quality control procedures are followed and that results of analysis of 

quality control samples are within acceptance criteria. If acceptance criteria limits are exceeded, 

appropriate corrective actions will be taken and out-of-control situations will be described in the 

analytical report case narrative . 
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• 
18. CORRECTIVE ACTION PROTOCOLS 

18.1. INTERNAL CORRECTIVE ACTIONS 

Internal corrective actions may arise in the following ways: 

As the result of audit activities, 

As the result of any staff member discovering a deficiency in a past activity, and 

Deficiencies that are discovered and corrected at the time of occurrence. 

-------------------------------~-----------· 

Examples of corrective actions are given in Figure 18.1. How the corrective action is reported and 

documented is detennined by the time of discovery and whether the immediate corrective action is a 

possible action. 

18.1.1 Corrective Actions Resultine from Audits 

Corrective Actions Resulting from Audits will be responded to and tracked to completion per the 

requirements of MD10181, Mound Performance-Based Audit Program. 

• 18.1.2 Corrective Actions Resultine from a Past Activity 

• 

The discoverer of a deficiency shall notify the Canal Project Manager or the Engineer for any 

immediate actions. The site health and safety officer is to be immediately notified if any health and 

safety impacts are suspected. The Field Engineer contacts the QAO who originates a fonnal 

Corrective Action Report (Figure 18.1). 

18.1.3 Corrective Actions Resultine from an Activity at the Time of Occurrence 

The deficiency and corrective actions are to be fully documented in field notebooks. The Field 

Engineer shall also be notified to detennine any additional impact or further actions to be taken . 
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• RuponJible Ofiaaiutioa: 

Reqaircillcut: 

Deficieacy: 

Figure 18.1 

Corrective Action Report 

Date: Pl'Vjcct: 

~-----~--------·1----

• 

• 

Whea Deficieoc:y IdentUied: Pcnoo CootKtcd: 

Direct C:auJe o( Dclicicacy: · 

Root C:aUJe o( Deficicucy: 

Impact oa la-Proccs1 or Completed Work: 

Correctin Actio OJ (Addrus Dirut & Root uUJa): 

£S.S.H Rislu Anoci:ated with Drficicacy: 

Vcriftc:atioa o( CIA: 0 Accept 0 Reject 
Commeau: 

QAO Approval: D:atc:: 

Project r.ta~~:a~ Apprvnl: Date:. 
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• 
Figure 18.2 

Examples: Corrective Actions to Specific Field Activities 

Missing ER Program field form Take available information from field log and 

transcribe to the form. Note on form the missing 

data and attach memo documenting the missing 

information. 

-------Missing-information-or-incorrect-
information the field log book 

--- Responsible-field personnel-will-make----

correction on the current page of the logbook and 

will refer to the page with incorrect or missing 
information. 

• 

• 

Required soil screening samples 

not collected 

Misidentified soil screening sample 

location 

Field instruments and equipment not 

decontaminated according to the Mound 

ER Program SOPs 

Health and safety field screening 

measurement missed 

Notify field engineer. Collect samples as 

directed by him/her to properly characterize grid. 

Notify field engineer. Contact mobile laboratory 

and have them not analyze samples. Sample the 

correct location. 

Remeasure parameter or perform the activity 

again with a properly decontaminated instrument 

or equipment. 

Notify field engineer and site safety coordinator. 
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18.2. LABORATORY CORRECTIVE ACTION 

Section 13.2 in the OU9 Site Wide QAPjP applies to the OU4 QAPjP . 

• 
-~-~------- --------------

• 

• 
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• 
19. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Quality Assurance reports to management are made to allow managers to monitor data quality easily 

and effectively . 

Reports to management may include: 

Audit reports; 
Corrective Action Reports; 

Change of notice to Plans, Reports, and Procedures; 

Limitations on the use of any data; and 

_______ ----~- ;--~erification-Sampling-data-quality- assessment-in-terms-of-precision, accuracy,--·-

representation, completeness, comparability, and method detection limits . 

• 
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• 

• 

•• 
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