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APPENDICES 

Appendix A: Map of the Facility and the Site. 

Appendix B: Index of RCRA Corrective Action Guidance Documents. 

Appendix C: Approved RFI Workplan. 

Appendix D: Site-Specific Corrective Measures Implementation Scope of Work. 

Appendix E: Pond 3 Closure. 

I. INTRODUCTION 

1. Plaintiff, the State of Ohio, by and through its counsel, Attorney General 

Betty D. Montgomery, and at the written request of the Director of Environmental 

Protection, filed a Complaint (hereinafter "Complaint") against The Scotts Company 

(hereinafter "Scotts" or "Defendant") pursuant to Ohio Revised Code ("Ohio R.C.") 

Chapters 3734 and 6111, and the regulations adopted thereunder. 

2. WHEREAS, the State of Ohio's Complaint alleges that activities 

conducted at Defendant's facility located in Union County, including its wastewater 

treatment plants, former landfills, ponds, and broadcast areas have resulted in releases 

of pollution and contamination at the Site; and 

3. WHEREAS, the State of Ohio's Complaint alleges that Defendant's 

operation of its former wastewater treatment plants resulted in violations of the 

discharge limitations and monitoring requirements of NPDES Permit No.41FOOOOO*HD; 

and various operations and activities carried out at Defendant's facility have resulted in 

. /) pollution of waters of the state; and .v 
--.-/ 
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4. WHEREAS, the State of Ohio's Complaint alleges that as a result of 

having held an interim hazardous waste facility permit, Defendant is required to take 

corrective action under Ohio RC. Chapter 3734, Ohio RC. Chapter 6111, and the 

Resource Conservation and Recovery Act, ("RCRA"), 42 U.S.C. 6921, et seq., to 

address past on-site releases of RCRA regulated-wastes. The Defendant is also 

required to take certain measures to prevent and abate prohibited discharges to waters 

of the State pursuant to R.C. Chapter 6111. 

5. NOW THEREFORE, without trial or admission of any issue of fact or law, 

and upon the consent of the parties hereto, it is hereby ORDERED, ADJUDGED and 

DECREED as follows: 

II. OBJECTIVES OF PARTIES AND PURPOSES OF CONSENT ORDER 

6. In entering into this Consent Order, the principal objectives of Plaintiff and 

Defendant, are: [1] to institute required controls of the sources of releases or potential 

releases to sediment and waters of the State from the Immediate Units of Concern 

("IUC"), and [2] to implement for the Site and IUCs, including Impacted portions of 

Crosses Run, such corrective actions and remedial measures as are necessary to 

protect human health, aquatic life, and the environment; and [3] to require the operation 

of the Facility to be in compliance with the applicable requirements of Chapters 3734 

and 6111 of the Revised Code. 

/)--
' 
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Ill. JURISDICTION AND VENUE 

7. The Court has jurisdiction over the parties and the subject matter of this 

action pursuant to Ohio R.C. Chapters 3734 and 6111. The Complaint states a claim 

upon which relief can be granted against Defendant and venue is proper in this Court. 

IV. DEFINITIONS 

8. Unless otherwise stated, all terms used in this Consent Order shall have 

the same meaning as used in Ohio R.C. Chapters 3734 and/or 6111 and the 

regulations adopted thereunder. In addition, the following terms are defined as follows: 

A. "Additional Work" means any work in addition to the tasks 

defined in the approved workplans and other requirements of this 

Consent Order that Ohio EPA or Defendant may determine may be 

necessary to accomplish and maintain objectives one [1] and two 

[2] of Section II [Objectives of Parties and Purposes of Consent 

Order] of this Consent Order. 

B. "Additional Work Workplan" means those documents that are to 

be submitted to Ohio EPA by Defendant pursuant to Section IX.A.5 

("Additional Work") of this Consent Order. Each Workplan required 

to be submitted to Ohio EPA pursuant to Section IX.A.5 ("Additional 

Work") of this Consent Order shall include a detailed description of 

the proposed activities; a time schedule for conducting those 

activities; and any special or unusual personnel and equipment 

needs likely to affect the schedule or Work. 
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C. "Consent Order" means this Consent Order and Final Judgment 

Entry and all appendices hereto. In the event of conflict between 

this Consent Order and any appendix, the Consent Order shall 

control. 

D. "Constituents of Concern" means those constituents identified 

pursuant to the approved RFI Workplan. 

E. "Contractor" means a contractor retained by or on behalf of 

Defendant pursuant to this Consent Order. 

F. "Defendant" or "Scotts" means The Scotts Company. 

G. "Director" means Ohio's Director of Environmental Protection and 

the Director's authorized representatives. 

H. "Facility," for purposes of this Consent Order, shall have the same 

meaning as Ohio R.C. 3734.01, and is confined to the main plant 

area and the waste treatment, storage and disposal areas, the 

waste water treatment and disposal areas, and shall include the 

portions of Defendant's property used for fertilizer, herbicide and 

pesticide formulation, all of which are situated on approximately 

800 acres and located approximately 12 miles northwest of 

Columbus, Ohio on Scottslawn Road, Marysville, Ohio 43041 as 

indicated on the map attached as Appendix A. 

I. "Immediate Units of Concern" (IUCs) include the following units 

located at the Site: Landfills 1 through 5, and Field Broadcast 
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Areas 1 and 2, former Ponds 2, 3, 6, 7, and 8, including the ditch 

leading to former Pond 2 and Impacted portions of Crosses Run. 

J. "Impacted" means environmental media which shall be 

determined by a human health and ecological risk assessment 

analysis using approved methodologies to represent unacceptable 

risks, as referred to in the approved RFI Workplan. 

K. "NPDES Permit" means National Pollutant Discharge Elimination 

System permit issued in accordance with Ohio Adm. Code Chapter 

3745-33. 

L. "OCAP" means "Ohio EPA Corrective Action Program Guidance". 

M. "Ohio EPA" means the Ohio Environmental Protection Agency. 

I \ N. ! "Person" means any state or federal government including any 

political subdivision, department, agency, institution, or 

instrumentality thereof; an individual; corporation; business trust; 

estate; trust; partnership; association; municipal corporation; 

interstate body created by compact; and their officers, agents, 

employees, and/or any person acting in concert, privity or 

participation with any of them. 

0. "Plaintiff' means the State of Ohio by and through the Attorney 

General's Office. 

P. "PTI" means a permit to install issued in accordance with Ohio 

Adm. Code Chapter 3745-31. 
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Q. "RCRA" means the Resource Conservation and Recovery Act, 42 

U.S.C. Section 6921, et seq. 

R. "Site" means the land upon which the Facility is located, the 

Impacted portions of Crosses Run, and any area that is being 

investigated by Scotts as part of the RFI Workplan, Appendix C to 

this Order. Additionally, Site includes those areas indicated on the 

map attached as Appendix A and areas where material(s) have 

migrated or threaten to migrate from those areas indicated on the 

map. 

S. "Waste Material" means (1) any "hazardous waste" as that term is 

defined in Ohio R.C. 3734.01 or Ohio Administrative Code ("OAC") 

3745-50-10 or 3745-51-03; (2) any "hazardous constituent or 

constituents" as that term is defined in OAC 37 45-51-10 and listed 

in the appendix to OAC 3745-51-11; (3) any "sewage" as that term 

is defined in Ohio R.C. 6111.01; (4) any "solid waste" as that term 

is defined in Ohio R.C. 3734.01; (5) any "industrial waste" as that 

term is defined in Ohio R.C. 6111.01; and (6) any "other waste" as 

that term is defined in Ohio R.C. 611-1.01. 

T. "Work" means all activities Defendant is required to perform under 

this Consent Order. 

," .. J--, ,, 
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V. CALCULATION OF TIME 

9. In computing any period of time under this Consent Order, where the last 

day would fall on a Saturday, Sunday, or legal holiday, the period shall run until the end 

of the next day that is not a Saturday, Sunday or legal holiday. 

VI. PERSONS BOUND 

10. The provisions of this Consent Order shall apply to and be bindin~ upon 

Defendant, its agents, officers, employees, assigns, successors in interest and any 

person acting in concert, privity or participation with it; provided, however, that 

Defendant's officers, directors, employees, agents or employees of any contractor or 

consultant engaged by Defendant to carry out Work to be performed pursuant to this 

Consent Order shall only be responsible to take action under this Consent Order in their 

corporate capacity and shall not be personally responsible for obligations assumed 

under this Consent Order. 

11. Defendant shall provide a copy of this Consent. Order to each key 

employee, consultant or Contractor employed to perform Work referenced herein. 

VII. SATISFACTION OF LAWSUIT 

12. Plaintiff alleges in its Complaint that Defendant operates and has 

operated its Facility and conducts and has conducted activities at the Site in such a 

manner as to result in numerous violations of the discharge limitations and monitoring 

requirements of its NPDES Permit No. 41FOOOOO*HD as well as unpermitted discharges 

and other activities in violation of Ohio's water pollution laws, Ohio R.C. Chapter 6111, 

and the regulations adopted thereunder, including but" not limited to the Water Quality 
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Standards, OAC Chapter 3745-1, the Permit to Install regulations, OAC Chapter 3745-

31 and the NPDES regulations, OAC Chapter 3745-33. Plaintiff further alleges that as 

a result of having held an interim hazardous waste facility permit, Defendant is also 

required to take corrective action under R.C. Chapter 3734, R.C. Chapter 6111, rules 

promulgated under those chapters and RCRA to address releases of Waste Materials 

from the IUCs to the Site. Defendant denies the allegations of Plaintiffs Complaint. 

13. Except as expressly provided herein, compliance with the terms of this 

Consent Order shall constitute full satisfaction of any civil liability by Defendant for all 

claims alleged in the State's Complaint. 

VIII. RESERVATION OF RIGHTS 

14. Nothing in this Consent Order, including the imposition of stipulated civil 

penalties for violations of this Consent Order, shall limit the authority of the State of 

Ohio to: 

A. Seek any legal or equitable relief for claims or conditions not 

· alleged in the Complaint, including violations that occur after the 

filing of the Complaint; 

B. Seek any legal or equitable relief for claims or conditions alleged in 

the Complaint which arise anew after the entry of this Consent 

Order. 

C. Seek any legal or equitable relief for claims or conditions alleged in 

the Complaint not addressed under this Consent Order. 

9 



D. Enforce this Consent Order through a contempt action or otherwise 

seek relief pursuant to the terms of the Consent Order for violations 

of this Consent Order; 

E. Take any action authorized by law against any Person, including 

Defendant, to eliminate or mitigate conditions at the Facility, Site, 

or the surrounding areas that may present a threat to the public 

health or welfare, or the environment; 

F. Bring any action against Defendant or against any other Person, 

under the Comprehensive Environmental Response, 

Compensation and Liability Act (CERCLA), as amended, 42 U.S.C. 

§ 9601, et seq. and/or RC. 3734.20 through 3734.27 to: 

(1) recover natural resource damages, and/or (2) order the 

performance of, and/or recover costs for any removal, remedial or 

corrective activities not conducted pursuant to the terms of this 

Consent Order; and/or 

G. Bring any legal or equitable action against any Person other than 

Defendant. 

15. By entering into this Consent Order, Defendant does not waive any rights, 

claims or defenses which it might have in any action identified in paragraph 14 of this 

Consent Order. Nothing in this Consent Order shall constitute or be construed as a 

waiver of any defense Defendant may have in any other claim, cause of action, or 

' 
demand in law or equity brought by any other Person not subject to this Consent Order 

, '.___.,,} for any liability arising from, or related to, events or conditions at the Site or Facility. 
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Nothing in this Consent Order shall constitute or be construed as a waiver of any 

affirmative defense, claim, counterclaim, or cross-claim that Defendant may have in any 

claim, cause of action or demand in law or equity arising from alleged injury to the 

person or property of any agent, employee or contractor of Plaintiff arising from or 

received while in the course of performing their official duties relating to the 

implementation of this Consent Order. 

IX. INJUNCTIVE RELIEF 

IX.A. Corrective Actions 

16. For purposes of conducting the Corrective Action pursuant to this Consent 

Order, Defendant is hereby enjoined and ordered as follows: 

IX.A.1. RCRA Facility Investigation 

17. On November 25, 1998, Defendant submitted a RCRA Facility 

Investigation ("RFI") Workplan for the IUCs and Crosses Run to Ohio EPA for approval. 

Subsequent responses to the Ohio EPA's comments and revisions to the RFI Workplan 

have also been submitted by Defendant. By letter dated March 24, 2000, Ohio EPA 

approved Defendant's RFI Workplan. The approved RFI Workplan is attached as 

Appendix C, which is incorporated by reference as if fully- set forth herein. 

18. Within 120 days after completing implementation of the approved RFI 

Workplan, Defendant shall submit to Ohio EPA a Final RFI Report in accordance with 

the guidance documents listed in Appendix B of this Consent Order and as outlined 

below: 
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1) Purpose and Objectives: The Final RFI Report shall include a 

summary that identifies the purpose and objectives of the RFI and 

the Final RFI Report. 

2) Data Presentation and Analysis: The Final RFI Report shall 

present the data gathered during the investigation. The report 

should also identify any gaps in the data. The methods used to 

gather, analyze, and summarize the data should also be described. 

The nature and extent of contamination discovered during the 

investigation shall be discussed in the report. Receptors or 

potential receptors of any contaminants detected shall be identified 

by using a conceptual site model or diagram. Evidence to support 

that the data meets the data quality objectives established in the 

RFI Workplan shall be included. 

3) Evaluation of Data Against Cleanup Standards: In the absence of 

applicable generic cleanup standards, baseline risk assessments 

will be performed for human health and the environment. If Scotts 

utilizes site-specific risk assessments, all methodologies and 

assumptions used to perform them shall be identified. Any cleanup 

standards developed through these risk assessments shall also be 

identified. 

4) Summary - Identify Potential Remedies/Future Course of Action: 
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a. The Final RFI Report Summary shall explore and describe 

one of the following options for each unit or media, including 

Crosses Run: 

1. A presumptive remedy for one or more of the units or 

media. 

2. Identifying the units or media for which a corrective 

measures study or limited corrective measures study 

is necessary. 

3. A finding of no further action for one or more of the 

units or media. 

b. Defendant shall evaluate the need for any necessary interim 

measures. All interim measures used on-site shall be 

evaluated for their effectiveness and what role the interim 

measures shall play in the overall corrective action. 

19. If the results of an RFI show unacceptable human health or ecological 

risks to be present in Crosses Run, the Defendant is permanently enjoined and ordered 

to conduct additional investigations necessary to characterize the surface water and 

sediment, both upstream and downstream of the Scotts Facility for the Constituents of 

Concern. Defendant is permanently enjoined and ordered to take corrective measures 

to eliminate any unacceptable human health or ecological risks to be present in 

Crosses Run. Any sediment remediation or removal or management necessary to 

eliminate the unacceptable human health or ecological risk in those portions of Crosses 

Run included in the Site shall be done in conjunction and consistent with schedufes 
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governing the RCRA corrective action, and shall, for constituents of concern, result in 

attainment of chemical water quality criteria in the water column. 

IX.A.2 Corrective Measures Study 

20. If an approved RFI Report, or an approved report summarizing the 

additional investigations conducted pursuant to paragraph 19 of this Consent Order, 

recommends that a Corrective Measures Study be conducted, the Corrective Measures 

Study shall be submitted within 180 days of the approval of either the RFI Report or the 

report summarizing additional investigations, whichever is approved later. 

21. The corrective measures chosen for each unit or media, including 

Crosses Run, must meet both the threshold and balancing criteria for corrective 

/ measures found in Chapter 5 of the OCAP. 

22. ,The corrective measures chosen for Crosses Run or for any unit or media 

affecting Crosses Run, must result, for Constituents of Concern, in attainment of the 

chemical water quality criteria in the water column. 

IX.A.3 Corrective Measures Implementation 

23. Within 30 days after receiving Ohio EPA's written approval of the Final 

RFI Report submitted February 16, 2001, additional investigations relating thereto 

conducted pursuant to paragraph 19 of this Consent Order, and any Corrective 

Measures Studies relating thereto, Defendant shall submit to Ohio EPA a schedule for 

conducting Corrective Measures Implementation ("CMI") for each IUC requiring action 

or additional investigation. The schedule shall include dates for the submission of 
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those items indicated in Section XI of Appendix D. The CMI shall be conducted in a 

manner consistent with the site-specific CMI Scope of Work contained in Appendix D to 

this Order, RCRA and its implementing regulations, R.C. Chapter 3734 and regulations 

promulgated thereunder, RC. Chapter 6111 and the regulations promulgated 

thereunder, the OCAP and the other relevant guidance documents listed in Appendix B. 

All plans identified in Appendix D shall be subject to approval by Ohio EPA pursuant to 

the procedures set forth in Section XIII ("Review of Submittals"), unless otherwise 

indicated in Appendix D. 

24. Within forty-five [45] days after receiving Ohio EPA's written approval of 

the schedule for conducting the CMI, Defendant shall begin implementation of the CMI 

as approved by Ohio EPA in accordance with the implementation schedules contained 

therein. 

25. Within sixty [60] days after completing the CMI for an individual IUC, 

Defendant shall submit to Ohio EPA a construction completion report demonstrating 

that the CMI for that IUC was completed in a manner consistent with the site-specific 

CMI Scope of Work contained in Appendix D to this order, RCRA and the regulations 

promulgated thereunder, R.C. Chapter 3734 and regulations promulgated thereunder, 

R.C. Chapter 6111 and regulations promulgated thereunder, the OCAP, and the other 

relevant guidance documents listed in Appendix B. 

26. Within sixty [60] days after completing implementation of the approved 

CMI for all IUCs, Defendant shall submit to Ohio EPA a Final CMI Completion Report. 

The Final CMI Completion Report shall describe the results of implementing the CMI, 

and shall be written in a manner consistent with the site-specific CMI Scope of Work 
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contained in Appendix D to this order, RCRA and the regulations promulgated 

thereunder, R.C. Chapter 3734 and regulations promulgated thereunder, R.C. Chapter 

6111 and regulations promulgated thereunder, the OCAP, and the other relevant 

guidance documents listed in Appendix B. 

IX.A.4. Notice of Threat and Interim Measures 

27. If while in the course of implementing this Consent Order, Defendant 

identifies a condition that presents an immediate threat to human health or the 

environment that: 

A. arises from a source currently at the Site, whether or not identified 

at the time the consent order is entered; or 

B. emanates from the site now or in the future from a source currently 

at the Site, whether or not identified at the time the consent order is 

entered, 

Defendant shall verbally notify Ohio EPA and begin implementing Interim Measures 

("IM") to address the threat immediately. Defendant shall notify Ohio EPA in writing no 

later than five [5] days after identification of such conditions, summarizing the 

immediacy and magnitude of the threat and any actions Defendant has taken or will 

take to address the threat. The IM shall be consistent with all relevant guidance 

documents listed in Appendix B, and shall be integrated into any long term solution for 

corrective measures implemented at the Site unless such incorporation is determined 

by Ohio EPA to be incompatible with implementing a corrective measure. Within 30 

days after"implementing IM, Defendant is ordered and enjoined to submit to Ohio EPA 
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an IM Report that identifies interim measures performed by Defendant to mitigate the 

threat. Following receipt of Defendant's IM Report, if Ohio EPA determines that any 

Additional Work is necessary to address or mitigate the immediate threat, Ohio EPA will 

notify Defendant and the Additional Work shall be implemented in accordance with 

Ohio EPA's written direction and the IM Report modified accordingly following 

implementation. 

28. If during the implementation of this Consent Order, Ohio EPA identifies a 

condition that presents an immediate threat to human health or the environment that: 

A. arises from a source currently at the Site, whether or not identified 

at the time the consent order is entered; or 

B. emanates from the site now or in the future from a source currently 

at the Site, whether or not identified at the time the consent order is 

entered, 

and Ohio EPA notifies Defendant of the threat and the need for Defendant to respond 

to that immediate threat, Defendant shall implement IM to address the threat 

immediately. Defendant shall notify Ohio EPA in writing, no later than five [5] days after 

Ohio EPA notifies Defendant of the immediate threat, summarizing the immediacy and 

magnitude of the threat and any actions Defendant has taken or will take to address the 

threat. The IM measures shall be consistent with all the relevant guidance documents 

listed in Appendix B, and shall be integrated into any long term solution for corrective 

measures at the Site unless such incorporation is determined by Ohio EPA to be 

incompatible with implementing a corrective measure. Within thirty [30] days after 

implementing IM, Defendant shall submit to Ohio EPA an IM Report that identifies the 
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interim measures performed by Defendant to mitigate the immediate threat. Following 

receipt of Defendant's IM Report, if Ohio EPA determines that any Additional Work is 

necessary to address or mitigate the threat, Ohio EPA will notify Defendant and the 

Additional Work shall be implemented in accordance with Ohio EPA's written direction 

and the IM Report modified accordingly following implementation. 

29. If Defendant claims that a condition at or emanating from the Site does 

not satisfy any of the criteria in Paragraphs 27 .A and B and 28.A and B, Defendant 

shall have the burden of proving that claim in any action to enforce the terms of this 

Consent Order. 

IX.A.5. Additional Work 

30. This section applies to all of Section IX.A and IX.C.1 [Habitat Restoration]. 

' Ohio EPA or Defendant may determine that in addition to the tasks defined in the 

approved workplans and other requirements of this Consent Order identified in Sections 

IX.A and Section IX.C.1 ("Habitat Restoration"), Additional Work may be necessary to 

accomplish and maintain compliance with objectives one [1] and two [2] of Section II 

[Objectives of Parties and Purposes ofConsent Order] of this Consent Order: In the 

event that Ohio EPA determines that Additional Work is necessary to achieve and 

maintain compliance with those objectives of this Consent Order, Ohio EPA will orally 

notify Defendant and submit a written requestto it explaining the need for and detailing 

the nature of the Additional Work. Within thirty [30] days of receipt of written notice 

from Ohio EPA that Additional Work is necessary, Defendant shall prepare and submit 

',,J·-· 
' . 

an Additional Work Workplan for Ohio EPA's review and approval for the performance 
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of the Additional Work in conformance with this Consent Order, RCRA and the 

regulations promulgated thereunder, R.C. Chapter 3734 and regulations promulgated 

thereunder, R.C. Chapter 6111 and regulations promulgated thereunder, the OCAP, 

and the other relevant guidance documents listed in Appendix B. Upon approval of the 

Additional Work Workplan by Ohio EPA pursuant to Section XIII (Review of Submittals), 

Defendant shall implement the Additional Work Workplan in accordance with the 

schedules contained therein. 

31. In the event that Defendant determines that Additional Work is necessary 

to achieve and maintain the objectives of this Consent Order, Defendant shall submit a 

written request for approval, including a schedule for preparation of an Additional Work 

Workplan, to Ohio EPA explaining the need for and detailing the nature of the 

' ! 

\ 
Additional Work prior to performing the Additional Work. Upon agreement by Ohio EPA 

of Defendant's request, Defendant shall develop an Additional Work Workplan in 

conformance with the approved schedule, this Consent Order, RCRA and the 

regulations promulgated thereunder, R.C. Chapter 3734 and regulations promulgated 

thereunder, RC. Chapter 6111 and regulations promulgated thereunder, the OCAP, 

and the other relevant guidance documents listed in Appendix B. Upon approval of the 

Additional Work Workplan by Ohio EPA pursuant to Section XIII ("Review of 

Submittals"), Defer:idant shall implement the Additional Work Workplan in accordance 

with the schedules contained therein. 

32. In the event that Additional Work is necessary to accomplish any task 

described in any approved workplan, the deadline for completing such task(s) shall be 
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that deadline described in the schedule contained in the approved Additional Work 

Workplan. 

33. Defendant may invoke the procedures set forth in Section XVI ("Dispute 

Resolution") to dispute any determination by the Ohio EPA that Additional Work is 

necessary to achieve and maintain the objectives of this Consent Order. 

IX.A.6 Remediation on ODOT's Easement and Fee Property 

34. Defendant shall take such steps as are necessary to link and integrate its 

remediation efforts on Landfill 3 to those conducted to date by the Ohio Department of 

Transportation on the Ohio Department of Transportation's easement and fee simple 

property on the Northeast side of State Route 33. This connection shall be made in a 

manner protective of human health and the environment and, to the extent not already 

planned or completed, Defendant shall submit plans, including schedules, to Ohio EPA 

for review and approval. Plans for work required by this section shall be submitted in 

concurrence with plans for work on other portions of Landfill 3. Work required by this 

section shall be performed in concurrence with work on other portions of Landfill 3. 

IX.B. Recycle 1 System Compliance 

35. The Defendant is hereby enjoined and ordered to comply with all applicable 

requirements for the Recycle I system. 
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IX.C. Surface Water Compliance 

36. For purposes of conducting Surface Water Compliance work pursuant to 

this Consent Order Defendant is hereby enjoined and immediately ordered as follows: 

37. Except as otherwise provided in this Consent Order, Defendant is 

permanently enjoined and ordered to immediately comply with the applicable provisions 

in Ohio's water pollution control laws, Ohio RC. Chapter 6111, the regulations adopted 

thereunder, including but not limited to, the Permit to Install regulations contained in 

OAC Chapter 37 45-31, the terms and conditions of its expired NPDES Permit 

No.41FOOOOO*HD until such time as a renewal permit is issued, and the terms and 

conditions of any renewals or the modifications of any subsequent NPDES permits. 

·" IX.C.1 Habitat Restoration 

38. . In conjunction with submission of the schedule for conducting the CMI, 

Defendant shall submit a plan for implementation of habitat restoration in Crosses Run 

("Habitat Restoration Plan"). The plan shall include a schedule of implementation and 

be subject to review and approval by Ohio EPA. Defendant shall implement the Habitat 

Restoration Plan consistent with the schedule as approved. 

39. By letter dated July 28, 2000, and pursuant-to Ohio Adm. Code 37 45-27-

13, Defendant applied for permission to remove sediment from approximately four 

hundred feet of Crosses Run adjacent to Landfill 3 and to place the sediment on Landfill 

3. On August 11, 2000, Ohio EPA authorized that application with conditions. To the 

extent not already completed, Defendant shall conduct that activity in accordance with 

the July 28, 2000 letter and the conditions of Ohio EPA's approval thereof. Tharnctivity 
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shall be carried out in conformance with this Consent Order, the approved RFI 

Workplan, RCRA and the regulations promulgated thereunder, RC. Chapter 3734 and 

regulations promulgated thereunder, RC. Chapter 6111 and regulations promulgated 

thereunder, the OCAP, all other workplans, the other relevant guidance documents 

listed in Appendices Band D and in a manner that assures that Section IX.C.1 ("Habitat 

Restoration") can be fully and effectively implemented to satisfy the objectives of this 

Consent Order. 

IX.C.2. Wastewater Treatment Plants 

40. Defendant has ceased, and is permanently enjoined from, operating its 

Wastewater Treatment Plants operating under NPDES Permit No. 41FOOOOO*HD 

("WWTPs") and the wastewater treatment units for the Recycle I System (outfall 010) in 

such a manner as to discharge any sewage, industrial waste or other wastes directly to 

waters of the state or into any other recycle systems at the Facility unless properly 

permitted. 

41. Defendant has eliminated outfalls 001, 002, 003, 004, and 005, as 

identified in Defendant's NPDES Permit No. 41FOOOOO*HD, by connecting to the City of 

Marysville sanitary sewer system. Defendant currently is not authorized to discharge 

any waste materials associated with the Recycle I System to the City of Marysville 

sewer system. 

42. Defendant is permanently enjoined to properly operate and maintain any 

wastewater treatment or pretreatment equipment necessary so that any discharges 

'.:J from the Facility to the City of Marysville sanitary sewer system are in compliance with 
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the City of Marysville pretreatment program and Ohio law. Defendant is permanently 

enjoined to operate in compliance with the City of Marysville pretreatment program and 

Ohio law. Any change in the method of disposal of the waste materials from the 

Recycle I system occurring after the date of entry of this Consent Order shall only occur 

in full compliance with applicable state and federal law. 

IX.C.3 Stormwater Pollution Prevention Plan 

43. Defendant has filed an application for an individual stormwater NPDES 

permit with Ohio EPA. 

44. Within six months of the entry of this Consent Order, Defendant shall 

submit to Ohio EPA for review and comment a comprehensive plan for the 

implementation of best management practices for the control of storm water runoff 

("Stormwater Pollution Prevention Plan" or "SWPPP"). The SWPPP shall include 

provisions for the comprehensive monitoring of surface water quality in order to 

demonstrate the efficacy of the management practices and controls contained in the 

SWPPP. This comprehensive monitoring shall provide for both identification of sources 

and quantification -of wet weather loadings of ammonia, phosphorus, pesticides, and 

herbicides in terms of constituents discharged via stormwater runoff to Crosses Run 

from: (a) all property on which Defendant, or its predecessors or successors in interest, 

conduct or conducted any industrial activity and the research laboratory buildings; and 

(b) all property where Defendant or its predecessors or successors in interest have 

created a point source by altering the natural flow patterns of stormwater sheet flow 

through grading or other activities. Potential loading sources to be addressed by Best .. 
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Management Practices shall include, but not be limited to storage and containment 

areas, loading and unloading practices, nutrient pond management practices, former 

field broadcast areas, and former solid waste management units. In the event the 

SWPPP is submitted before the NPDES Stormwater permit is issued, the SWPPP shall 

be subject to Section XVI ("Dispute Resolution"). After the NPDES Stormwater permit 

is issued, the SWPPP shall no longer be subject to Dispute Resolution. If Ohio EPA 

issues its acceptance of the SWPPP, Defendant shall within ninety (90) days implement 

the Stormwater Pollution Prevention Plan. The Defendant shall have an ongoing 

obligation to maintain and implement a SWPPP, however the amendment or alteration 

of the SWPPP after Ohio EPA's acceptance thereof shall not be subject to this Consent 

Order. 

IX.C.4 Containment - Water Stop Devices 

45. Defendant is enjoined and ordered to render the in-stream spill 

containment devices, also known as the "water stops", installed on Crosses Run 

inoperable by removing the gates from the containment devices in accordance with a 

schedule to be included, reviewed and implemented with the SWPPP. Defendant shall 

amend its Spill Prevention and Counter-Measure Contra~ Plan to account for changes in 

spill control occurring as a result of the implementation of this Consent Order. 

IX.C.5 Above Ground Storage Tanks 5 and SA 

46. On November 13, 1998, Ohio EPA issued PTI Application No. 01-7821 to 

Scotts for the closure of the Above Ground Storage Tanks (AST) 5, and 5A. Scotts has 
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supplied documentation to Ohio EPA indicating that it has gone forward with closure. 

Defendant is ordered and enjoined to complete the closure of AST 5 and 5A in 

accordance with PTI Application No. 01-7821 within 60 days of the entry of this consent 

order. 

IX.C.6. POND 3 

47. On October 22, 1999, Defendant submitted to Ohio EPA's Central District 

Office an application for a PTI for Closure of Pond 3 that included the disposal of Pond 

3 wastewaters generated from the vermiculite expansion process (also known as 

Recycle 4 waste stream) and the solidification in place and capping of the solids that 

have accumulated in Pond 3 during its operation. Subsequently Defendant has 

submitted additional data characterizing the constituents present in the vermiculite 
( 
\ solids and other solids in Pond 3 and further data related to groundwater. Defendant 

has submitted a PTI application for Closure of Pond 3. This application is required to 

provide for closure of Pond 3 that at a minimum is consistent with the performance 

standards set forth in Appendix E to this Consent Order. This application is required to 

include: a) land application of the wastewater in the Pond in accordance with an 

approved nutrient management program; b) relocation of the vermiculite solids located 

in close proximity to Crosses Run in order to facilitate the creation of a 10 ft wide barrier 

wall between the solids and the stream bank; c) construction of the cap and barrier wall 

using soils that meet particle size distribution and permeability requirements contained 

in Appendix E; d) the cap shall be at least 2 feet thick with a minimum slope of 4%; e) 

/) 
/' . 

testing verification and proper monitoring before, during, and upon completion of the 
.... 
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construction to insure specifications are met; establishment of a dense vegetative 

cover; post closure care adequate to maintain the cap and monitor the groundwater in 

the vicinity. If the application fails to satisfy the requirements set forth in this paragraph 

or Appendix E, Ohio EPA may require Defendant to submit a new or amended PTI 

application. If Ohio EPA requires Defendant to submit a new or amended PTI 

application, Defendant shall submit such PTI application within forty five (45) days of 

the date upon which Ohio EPA issues its request. Defendant shall complete closure on 

Pond 3 in accordance with the PTI as approved no later than December 1, 2001. 

48. Defendant shall maintain two feet of freeboard at all times in Pond 3 until 

September 30, 2001. Thereafter Defendant shall maintain three feet of freeboard in 

Pond 3 at all times until this unit is closed. 

IX.D. SAMPLING AND DATA AVAILABILITY 

49. Defendant is ordered and enjoined to notify Plaintiff not less than five [5] 

working days in advance of all sample collection activity related to this Consent Order, 

unless associated with testing for an occurrence Scotts believes is potentially 

associated with an immediate threat to human health or the environment, at which time 

Scotts will immediately notify Ohio EPA of such testing. Upon Ohio EPA's request, 

Defendant shall allow split and/or duplicate samples to be taken by Ohio EPA. 

Defendant shall allow Ohio EPA to take any and all additional samples Ohio EPA 

deems necessary for its oversight of Defendant's implementation of the Work required 

by this Order. Defendant may take split and/or duplicate samples of any samples Ohio 

EPA takes as part of its oversight of Defendant's implementation of the Work. ... 
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50. Within ten [1 OJ working days after receipt of sampling data, Defendant 

shall submit to Ohio EPA copies of the results of any and all sampling and/or tests or 

other data, including but not limited to raw data and original laboratory reports, 

generated by or on behalf of Defendant with respect to the implementation of this 

Consent Order. When or if Defendant or its consultants prepare a report concerning 

the quality or accuracy of the raw data and/or laboratory reports, Defendant shall also 

submit to Ohio EPA any such report. Should Defendant discover an error in any such 

report or raw data, Defendant shall::notif.Y-Ohio EPA of such discovery and provide the 

correct information upon submission of the report or data or within twenty [20) working 

days of discovery, which ever is earlier. 

X. ACCESS 

51. Defendant is ordered and enjoined to allow Ohio EPA access at all 

reasonable times to the Facility and the Site to which access is required for the 

implementation of this Consent Order, to the extent access to the Site is controlled by 

Defendant. Access under this Consent Order shall be for the purposes of conducting 

any activity related to this Consent Order. 

52. To the extent that the Site or any other property to which access is 

required for the implementation of this Consent Order is owned or controlled by persons 

other than Defendant, Defendant shall use its best efforts to secure from such persons 

access for Defendant and Plaintiff and/or Ohio EPA as necessary to effectuate this 

Consent Order. For the purposes of this Paragraph, best efforts with respect to Plaintiff 

r"~ or Ohio EPA shall be limited to inclusion of Ohio EPA in Defendant's proposed access 
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agreement and reasonable follow-up, including addressing questions or concerns with 

respect to the proposed access agreement, denials or failure to respond. In no case 

shall Defendant be required to incur any additional monetary obligations in order to 

secure access for Ohio EPA. Copies of all access agreements obtained by Defendant 

shall be provided promptly to Ohio EPA. If any access required to effectuate this 

Consent Order is not obtained within thirty [30] days after the entry of this Consent 

Order, or within thirty [30] days after the date Ohio EPA notifies Defendant in writing 

that additional access beyond that previously secured is necessary, Defendant shall 

promptly notify Ohio EPA in writing of the steps Defendant has taken to attempt to 

obtain access. Plaintiff may, as it deems appropriate, assist Defendant in obtaining 

access. Failure by Defendant to gain access despite best efforts, and any delay 

resulting therefrom, will not be considered a violation of this Consent Order. 

53. Notwithstanding any provision of this Consent Order, the State of Ohio 

retains all of its access and inspection rights and authorities, including enforcement 

authorities related thereto, under any applicable statute or regulations. 

XI. PROGRESS REPORTS AND NOTICE 

54. Unless otherwise directed by Ohio EPA, Defendant shall submit a written 

progress report to Ohio EPA by the twentieth day of every other month following the 

entry of this Consent Order. At a minimum, the progress reports shall identify the Site 

and/or Facility and activity and: 

A. Describe the status of the Work during the reporting period; 
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B. Describe difficulties encountered during the reporting period and 

actions taken to address any difficulties; 

C. Describe activities planned for the next two months; 

0. Identify changes in key personnel; 

E. List target and actual completion dates for each element of activity, 

including project completion; 

F. Provide an explanation for any deviation from any applicable 

schedules; and 

G. For the reporting period, indicate the volume of contaminated soil 

removed, the volume of contaminated sediment removed, and how 

much contaminated ground water was pumped and where such 

contaminated media were disposed of. 

Beginning 36 months after the entry of this consent order, Defendant may request an 

alternative reporting frequency from Ohio !;PA and such alternative reporting 

frequencies shall be used upon the concurrence of Ohio EPA. Any request for an 

alternative reporting frequency shall be delivered to all Ohio EPA personnel referenced 

in Section XII [Submittal of Documents and Notices]. In addition, Ohio EPA may at any 

time require such alternative reporting frequencies as it deems appropriate. 

XII. SUBMITTAL OF DOCUMENTS AND NOTICES 

55. Documents and written notifications that are required to be submitted to 

Plaintiff or Ohio EPA pursuant to this Consent Order shall be sent by certified mail 
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return receipt requested, or equivalent, to the appropriate Ohio EPA office at the 

addresses listed below: 

Ohio EPA, Central District Office 
Attn: DSW Enforcement Group Leader 
3232 Alum Creek Drive 
Columbus, Ohio 43207 

Ohio EPA, Central District Office 
Attn: RCRA Group Leader 
3232 Alum Creek Drive 
Columbus, Ohio 43207 

Ohio EPA 
Lazarus Government Center 
Division of Hazardous Waste Management 
Attn: Manager, Compliance Assurance Section 
P.O. Box 1049 
Columbus, Ohio 43216-1049 

Ohio EPA 
Lazarus Government Center 
Division of Surface Water 
Attn: Enforcement Coordinator 
P.O. Box 1049-
Columbus, Ohio 43216-1049 

Documents and written notifications that are to be submitted to Defendant shall be 

sent by certified mail return receipt requested, or equivalent to: 

Gary Daugherty 
Director, Corporate Environmental Engineering 
The Scotts Company 
41 S. High Street 
Suite 3500 
Columbus, Ohio 43215 

Richard P. Fahey 
Kristin L. Watt 
Vorys, Sater, Seymour and Pease LLP 
52 East Gay Street 
P.O. Box 1008 
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Columbus, Ohio 43216-1008 

56. Oral Notices required to be given to the Plaintiff by this Consent Order 

shall be given by notifying the RCRA Group Leader in Ohio EPA's Central District Office 

and/or DSW Enforcement Group Leader in Ohio EPA's Central District Office, 

whichever is the appropriate office. 

57. Either party may change the name and/or address of its contact person(s) 

by sending written notice of the relevant change(s) to the other party. 
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work, or such longer period of time as specified in writing, correct the deficiencies and 

resubmit to Ohio EPA for approval a revised submission. The revised submission shall 

incorporate the uncontested changes, additions, and/or deletions specified by Ohio 

EPA in its notice of deficiency. Notwithstanding the notice of deficiency, Defendant 

shall proceed to take any action(s) required by the approved portion(s) of the 

submission. 

60. If Ohio EPA does not approve a revised submission, in whole or in part, 

Ohio EPA may again require Defendant to correct the deficiencies and incorporate all 

changes, additions, and/or deletions within fourteen [14] days, or such time period as 

specified by Ohio EPA in writing. In the alternative, Ohio EPA may modify or 

disapprove the revised submission. Defendant retains the right to assert through 

dispute resolution in accordance with Section XVI ("Dispute Resolution") that the 

revised submission was not deficient. 

61. In the event of approval by the Ohio EPA of any submission, Defendant 

shall proceed to take any action required by the submission. In the event of approval 

upon condition, or modification by the Ohio EPA of any submission, Defendant may 

either proceed to take any action required by the submission as conditionally approved 

or modified by Ohio EPA, or invoke dispute resolution in accordance with Section XVI 

("Dispute Resolution"). 

XIV. ACCESS TO INFORMATION 

62. Except as provided in Paragraph 64, Defendant shall provide to Plaintiff or 

Ohio EPA, upon request, copies of all documents and information within its possession, 
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control or ability to control, including those of its contractors or agents, relating to 

events or conditions at the Facility or Site which are pertinent to this Order including, 

but not limited to manifests, reports, correspondence, or other documents or information 

related to the work required under this Consent Order. 

63. Defendant may assert a claim that documents or other information 

submitted to Plaintiff or Ohio EPA pursuant to this Consent Order are confidential under 

the provisions of OAC 3745-50-30(A) or Section 6111.05. If no such claim of 

confidentiality accompanies the documents or other information when it is submitted to 

Plaintiff or Ohio EPA, it may be made available to the public without notice to 

Defendant. Plaintiff reserves the right to dispute the claim of confidentiality and 

respond to any request for an in camera review prior to the decision by the court 

regarding the existence of the privilege. 

64. Defendant may assert that certain documents or other information are 

privileged under the attorney-client or any other privilege recognized by state law or 

applicable federal law. If Defendant makes such an assertion, it shall provide Plaintiff 

with the following: 

A. the title of the document or information; 

B. the date of the document or information; 

C. the name and title of the author of the document or information; 

D. the name and title of each addressee and recipient; 

E. a general description of the contents of the document or 

information; and 

F. the privilege being asserted by Defendant. 

33 



/ \ 

To the extent that Defendant asserts that providing any of the information set forth in 

this paragraph would itself disclose privileged information, Defendant shall submit such 

information to the Court to enable the Court to conduct an in camera review and rule on 

the validity of Defendant's claim of privilege. If Defendant provides information to the 

Court pursuant to the preceding sentence, Defendant shall indicate to Plaintiff the 

categories (A through F, supra) to which the information pertains and will provide to 

Plaintiff all documents and portions thereof for which no claim of privilege has been 

made. Plaintiff reserves the right to dispute the claim of privilege and respond to any 

request for an in camera review prior to the decision by the court regarding the 

existence of the privilege. 

65. No claim of confidentiality shall be made with respect to any data, 

including but not limited to, all sampling, analytical monitoring, or laboratory or reports 

concerning the quality or accuracy of the raw data and/or laboratory reports. 

66. Defendant shall preserve for the duration of the performance of Work 

pursuant to this Consent Order and for a minimum of five [5] years after Plaintiffs 

acceptance of Defendant's certification of completion and compliance with this Consent 

Order, all documents and other information within its possession, control or ability to 

control, including those of its contractors or agents, which in any way relate to the Work 

performed pursuant to this Consent Order notwithstanding any document retention 

policy to the contrary. Defendant may preserve such documents by microfiche, or other 

electronic or photographic device. At the conclusion of this document retention period, 

Defendant shall notify Plaintiff at least sixty [60] days prior to the destruction of these 
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documents or other information; and upon request, shall deliver such documents and 

other information to Plaintiff. 

XV. INDEMNITY 

67. Defendant agrees to indemnify, save, and hold harmless the State of Ohio 

from any and all claims or causes of action arising from, or on account of, the State of 

Ohio's oversight activities pursuant to this Consent Order during the duration of this 

Consent Order and/or acts or omissions of Defendant, their officers, employees, 

receivers, trustees, agents, or assigns, in carrying out any oversight activities pursuant 

to this Consent Order. The State of Ohio agrees to provide notice to Defendant within 

Ninety [90] days of receipt of any claim which may be the subject of indemnity as 

( ."' provided in this Section. During such 90 day period the State shall take all necessary 

\ 
action to defend the claims and preser\te any defenses, including filing any required 

pleadings. The State of Ohio's failure to comply with the requirements of this Section 

shall constitute a waiver of the State's claim for indemnification if, and only if, Defendant 

is prejudiced by that failure to comply. The Parties shall cooperate with each other in 

the defense of any such claim or action against the State. The State of Ohio shall not 

be considered a party to and shall not be held liable under any contract entered into by 

Defendant in carrying out the activities pursuant to this Consent Order. 

XVI. DISPUTE RESOLUTION 

68. The provisions of the Dispute Resolution Section shall only be applicable 

to the following portions of this Consent Order: Section IX.A ("Corrective Actions"), 

Section IX.C.1 (Habitat Restoration); Section IX.C.3 (Stormwater Pollution Prevel'ltion 
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Plan) and Section IX.C.6 (Pond 3). Additionally, the provisions of the Dispute 

Resolution Section shall be applicable to Section XII ("Review of Submittals") if the 

submittal relates to Section IX.A ("Corrective Actions"), Section IX.C.1 ("Habitat 

Restoration"), Section IX.C.2 ("Stormwater Pollution Prevention Plan") and Section 

IX.C.6 (Pond 3). This Dispute Resolution Section shall also be applicable to Section 

XIX ("Stipulated Penalties"), but only to the extent that the Defendant has a dispute 

regarding the factual issue of whether an approved deadline contained in the schedule 

of any Ohio EPA approved schedule was not met. The amount of any stipulated 

penalty owed for each day of violation is not subject to dispute resolution under this 

Section. 

69. The parties shall, whenever possible, operate by consensus. In the event 

f that a disagreement exists about the adequacy or disapproval of any Additional Work 
\ 

Workplan, deliverable or any report, or disagreement about the conduct of the Work. 

performed under Section IX.A of this Consent Order, Ohio EPA and Defendant shall 

have ten [1 OJ working days from the date dispute arises to negotiate in good faith an 

attempt to resolve the differences. The dispute arises when either Ohio EPA provides a 

brief written notice of dispute to Defendant, or vice-versa. This ten working day period 

may be extended by mutual agreement of the parties. 

70. In the event Ohio EPA and Defendant are unable to reach consensus on 

the dispute, then Ohio EPA and Defendant shall reduce their positions to writing within 

fifteen [15) working days of the end of the good faith negotiations referenced in the 

preceding paragraph. Those written positions shall be immediately exchanged by Ohio 

EPA and Defendant. Following the exchange of written positions, the parties strait have 
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an additional fifteen [15] working days to resolve their dispute. If Ohio EPA concurs 

with the position of Defendant, then the Workplan, report or other deliverable shall be 

modified consistent with Defendant's position as agreed to by Ohio EPA. 

71. If Ohio EPA does not concur with the position of Defendant, Ohio EPA 

shall notify Defendant in writing. Upon receipt of such written notice, Defendant shall 

have seven days to forward a request for resolution of the dispute, along with a written 

statement of the dispute, to the appropriate Section Manager of either Ohio EPA's 

Division of Hazardous Waste Management or Division of Surface Water. The 

statement of dispute shall be limited to a concise presentation of Defendant's position 

on the dispute. The Ohio EPA, within seven days of receiving notice of the request for 

resolution of the dispute, may submit a written statement of the dispute. The Section 

Manager, or his/her designee will resolve the dispute based upon and consistent with 

this Consent Order, and State law including R.C. Chapters 3734.and 6111, and the 
. . - .. - ----_ -

regulations promulgated thereunder, and other appropriate state and federal laws, and 

issue his/her written decision stating Ohio EPA's formal position as soon as practicable 

but in no event later than within thirty [30] days of Defendant's request for dispute 

resolution under this paragraph. This is intended as an informal process, and the 

section manager may request additional information from either party to the extent 

he/she believes such information may aid in understanding and resolving issues in the 

dispute. 

72. The pendency of dispute resolution set forth in this Section shall not affect 

the time period for completion of Work, unless otherwise provided, except that upon 
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written mutual agreement of the parties, any time may be extended as appropriate 

under the circumstances. 

73. If Defendant does not agree with the Section Manager's resolution of the 

dispute either party may within fourteen [14] days of receipt of notice of the Section 

Manager's resolution petition this Court. In a court proceeding, Defendant shall have 

the burden of demonstrating by a preponderance of the evidence that the decision by 

Plaintiff is unlawful and unreasonable under applicable law or is inconsistent with this 

Order. 

7 4. If either Defendant or Plaintiff believes that the dispute is not a good faith 

dispute, or that a delay would pose or increase a threat of harm to the public or the 

environment, either party may petition the Court for relief without following the dispute 

( resolution procedures of this Section. 

75. Within thirty [30] days of resolution of any dispute, Defendant shall 

incorporate the resolution and final determination in the RFI Workplan, Additional 

Workplan(s), or other deliverable schedule or procedures and proceed to implement 

this Consent Order accordingly. 

76. Unless expressly provided for in this Consent Order, the dispute 

resolution procedures of this Section shall be the exclusive mechanism to resolve 

disputes arising under paragraph 68 of this Consent Order, which is the first paragraph 

of this section. However, the procedures set forth in this Section shall not apply to 

actions by the State of Ohio to enforce obligations of Defendant that have not been 

disputed in accordance with this Section. 
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XVII. LAND USE NOTICE AND CONVEYANCE OF TITLE 

77. Within thirty [30] days after the entry of this Consent Order, Defendant 

shall record a notice with the County Recorder's Office for Union County, Ohio on the 

deed(s) to all property which is part of the Site and owned by Defendant. The notice 

shall reference the existence of this Consent Order and shall describe any disposal 

areas, storage areas and monitoring or containment devices relating to the IUCs or the 

Recycle 1 system currently present on Defendant's property and any disposal areas, 

storage areas and monitoring or containment devices relating to the IUCs or the 

Recycle 1 system which Defendant plans to install in the future. Defendant shall 

update the notice as needed to maintain accuracy. 

78. Defendant shall assure that no portion of the Site will be used in any 

manner which would adversely affect the integrity of any containment or monitoring 

systems at the Site; provided, however, that a planned activity conducted on the Site 

which could adversely affect the integrity of any such systems implemented pursuant to 

the Order may be conducted if Defendant gives Ohio EPA at least thirty [30] days prior 

notice and implements protective measures or protective alternatives, including those 

required in writing by Ohio EPA. Defendant shall notify Ohio EPA and the Attorney 

General's Office, Environmental Enforcement Section by- registered mail at least [30] 

days in advance of any conveyance of any interest in real property owned by Defendant 

which is known to comprise the Facility. Defendant's notice shall include the name and 

address of the grantee and a description of the provisions made for continued 

maintenance of containment and monitoring systems. In no event shall the conveyance 

of any interest in the property that includes, or is a portion of, the Site release or--
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otherwise affect the liability of Defendant to comply with its obligations under this 

Consent Order. 

XVIII. CIVIL PENAL TY 

79. Defendant is ordered and enjoined to pay to the State of Ohio a total civil 

penalty in the amount of Two Hundred Seventy Five Thousand Dollars ($275,000.00). 

This amount shall be paid by delivering to Plaintiff, c/o Jena Suhadolni4k, or her 

successor at the Office of the Attorney General of Ohio, Environmental Enforcement 

Section, 30 East Broad Street, 25th Floor, Columbus, Ohio 43215-3428, two cashier's 

or certified checks, one in the amount of Two hundred Sixty Five Thousand Dollars 

($265,000) and the other in the amount of Ten Thousand Dollars ($10,000), payable to 

the order of "Treasurer, State of Ohio" within thirty (30) days from the effective date of 

this Consent Order. 

XIX. STIPULATED PENALTIES 

80. The following items shall be deemed critical path milestones: 

A. All requirements established in Section IX.A [Corrective Action], 

including Sections IX.A.1-6; 

B. All requirements established in Section IX.C [Surface Water 

Compliance], including Sections IX.C.1-6; 

In addition, Defendant shall propose critical path milestones within all plans required to 

be submitted pursuant to Section IX.A [Corrective Action] and IX.C.1 [Habitat 

Restoration] of this Consent Order. The proposed critical path milestones shall be 

subject to review and revision by Ohio EPA pursuant to Section XIII [Review of"" 
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Submittals] and subject to Section XVI [Dispute Resolution] to the same extent as the 

document in which the proposed critical path milestone is contained. 

81. In the event that Defendant fails to satisfy the requirements for a critical 

path milestone, Defendant is liable for and shall pay stipulated penalties in accordance 

with the following schedule for each failure to comply: 

A. For each day of each failure to comply with a requirement or meet 

a deadline up to and including 15 days -Two Hundred Fifty 

Dollars ($250.00) per day for each requirement or deadline not 

met. 

8. For each day of each failure to comply with a requirement or meet 

a deadline from 16 to 30 days -- Five Hundred Dollars ($500.00) 

/ 
per day for each requirement or deadline not met. 

C. For each day of each failure to comply with a requirement or meet 
- . . 

a deadline from 31 to 60 days - Seven Hundred Fifty Dollars 

($750.00) per day for each requirement or deadline not met. 

C. For each day of each failure to comply with a requirement or meet 

a deadline after 60 days -- One Thousand Dollars ($1,000.00) per 

day for each requirement or deadline not met. 

82. In the event that Defendant fails to satisfy any requirement imposed only 

by paragraph 37 of this Consent Order, Defendant is liable for and shall pay stipulated 

penalties in accordance with the following schedule for each failure to comply: 

A. For each day of each failure to comply with a requirement or meet 

a deadline up to and including 15 days -One Hundred Fifty .. 
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Dollars ($150.00) per day for each effluent limitation, permit term or 

condition, requirement or deadline not met. 

B. For each day of each failure to comply with a requirement or meet 

a deadline from 16 to 30 days -- Three Hundred Dollars ($300.00) 

per day for each effluent limitation, permit term or condition, 

requirement or deadline not met. 

C. For each day of each failure to comply with a requirement or meet 

a deadline after 30 days - Five Hundred Dollars ($500.00) per day 

for each effluent limitation, permit term or condition, requirement or 

deadline not met. 

83. Payments required by this section shall be paid within thirty [30] days after 

( the violation by delivering a certified check payable to "Treasurer, State of Ohio," to 

Administrative Assistant, Environmental Enforcement Section, Ohio Attorney General's 

Office, 30 East Broad Street, 25th Floor, Columbus, Ohio 43215-3428, along with a 

letter summarizing the violations and dates for which the penalty is paid. 

XX. TERMINATION OF STIPULATED PENAL TIES 

84. The provisions of this Consent Order set forth in Paragraph 82 requiring 

the payment of stipulated penalties for violations of requirements imposed only by 

Paragraph 37 of this Consent Order may be terminated upon a demonstration by 

Defendant that: 1) it has maintained substantial compliance with Section IX.C of this 

Consent Order for a period of thirty-six consecutive months, as determined solely by 

Plaintiff in its prosecutorial discretion; 2) it has completed the requirements outlined in 

Sections IX.C.2-5; and 3) it has paid all penalties required by this Consent Order. 
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85. If during the three (3) year period (thirty-six consecutive months) set forth 

in Paragraph 84, Defendant fails to meet the condition required in Paragraph 84(1 ), the 

three (3) year period (thirty-six consecutive months) will begin anew on the first date 

after such failure that the Defendant is back into substantial compliance with the terms 

and conditions in Section IX.C of this Consent Order, as determined solely by Plaintiff in 

its prosecutorial discretion. Any of Defendant's subsequent failures to maintain 

compliance with the terms and conditions in Section IX.C of of this Consent Order, shall 

be treated in the same manner, with the three (3) year period (thirty-six consecutive 

months) beginning anew from the date Defendant comes back into substantial 

compliance, as determined solely by Plaintiff in its prosecutorial discretion. 

86. Termination of the stipulated penalty provisions of Paragraph 82 of this 

(' Consent Order shall be only by order of the Court upon application by any party, and a 

demonstration that the conditions outlined in Paragraph 84 have been met. 

:~J 

XXL MISCELLANEOUS 

87. Nothing in this Consent Order shall affect Defendant's obligation to 

comply with all applicable federal, state or local laws, regulations, rules or ordinances. 

Defendant shall obtain any and all federal, state, or local-permits necessary to comply 

with this Consent Order. The parties acknowledge and agree that the issuance, 

renewal, modification, denial or revocation of permit(s) and the issuance of other orders 

or actions of the director of Ohio EPA are not subject to challenge or dispute before this 

Court but, rather, shall be subject to challenge under R.C. Chapters 119 and/or 37 45. 
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88. Any acceptance by the State of Ohio of any payment, document or other 

Work due hereunder subsequent to the time that the obligation is due under this 

Consent Order shall not relieve Defendant from the obligation created by the Consent 

Order. 

89. Nothing in this Consent Order shall constitute or be construed as a 

release from any claim, cause of action, or demand in law or equity against any Person 

not subject to the Consent Order for any liability arising from, or related to event or 

conditions at the Site or Facility. 

90. Defendant shall inform Plaintiff of any change of its business name, 

addresses or telephone numbers, or the cessation of business. 

XXll. COSTS 

91. Defendant shall pay the court costs of this action. 

XXlll. MODIFICATION AND TERMINATION OF THIS CONSENT ORDER 

92. No modification shall be made to this Consent Order without the written 

agreement of the Parties and the Court. 

93. Defendant may seek to terminate this Consent Order, with the exception 

of the document retention obligations set forth in Section XIV (Access to Information), at 

any time after completion of all Work required to be performed pursuant to this Consent 

Order. Defendant may seek such termination only by filing a motion with this Court 

pursuant to Rule 60(8)(4) of the Ohio Rules of Civil Procedure. The Plaintiff reserves 

its right to oppose said motion. Said motion may only be granted if the requirements of 

Rule 60(8)(4) are satisfied and (1) Plaintiff agrees to the termination, or (2) uporra 
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demonstration by Defendant that the Work required to be performed by Defendant 

pursuant to this Consent Order has been completed. 

XXIV. RESOLUTION OF INCONSISTENCIES 

94. Should Defendant identify any inconsistencies among any of. the laws, 

rules, regulations, guidance, permits or orders which will affect any of the Work required 

by this Consent Order, Defendant shall provide written identification to the Plaintiff of 

each such inconsistency, a description of its effect on the Work to be performed, and 

Defendant's recommendation, along with the rationale for each recommendation, as to 

which requirement should be followed. Defendant shall implement the affected Work 

based upon Ohio EPA's discretion in resolving any such inconsistencies. 

95. Defendant's compliance with the orders or directions of State or Federal 

governmental officials in the exercise of such officials' legal authority shall not be 

deemed a violation of this Consent Order. 

XXV. DELA YEO PERFORMANCE 

96. If any event occurs which causes or may cause a materia! and 

consequential delay in Defendant's compliance with any requirement identified in or 

pursuant to Section XIX [Stipulated Penalties], Defendant shall notify the Ohio EPA in 

writing within ten [1 O] days from when the Defendant knew, or by the exercise of due 

diligence should have known, of the delay. The notification to Ohio EPA shall describe 

in detail the anticipated length of the delay, the precise cause or causes of the delay, 

the measures taken and to be taken by the Defendant to prevent or minimize the delay, 
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and the timetable by which those measures will be implemented. Defendant shall 

adopt all reasonable measures to avoid or minimize any such delay. 

XXVI. POTENTIAL OF FORCE MAJEURE 

97. In any action by the State of Ohio to enforce any of the provisivns of this 

Consent Order, Defendant may raise at that time the question of whether it is entitled to 

a defense that its conduct was caused by circumstances beyond its control or ability to 

control such as, by way of example and not limitations, acts of God, strikes, acts of war 

or civil disturbances. While the State of Ohio does not agree that such a defense 

exists, it is, however, hereby agreed upon by Defendant and the State of Ohio that it is 

premature at this time to raise and adjudicate the existence of such a defense and that 

the appropriate point at which to adjudicate the existence of such a defense is at the 

time, if ever, that a proceeding to enforce this Consent Order is commenced by the 

State. At that time, Defendant will bear the burden of proving that any delay was or will 

be caused by circumstances beyond the control or ability to control of Defendant. 

Unanticipated or increased costs associated with the implementation of any action 

required by this Consent Order, or changes in Defendant's financial circumstances, 

shall not constitute circumstances beyond the control or ability to control of Defendant. 

Failure by Defendant to timely comply with the notice requirements of Section XXIV 

[Delayed Performance] shall render this Section void and of no force and effect as to 

the particular incident involved and shall constitute a waiver of Defendant's right to 

request an extension of its obligations under this Consent Order based on such 

,~ incident. An extension of one date based on a particular incident does not mean that 
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Defendant qualifies for an extension of a subsequent date or dates. Defendant must 

make an individual showing of proof regarding each incremental step or other 

requirement for which an extension is sought. Acceptance of this Consent Order 

without a Force Majeure Clause does not constitute a waiver of any rights or defenses 

that the Defendant may have under applicable law. 

XXVll. CONTINUING JURISDICTION 

98. This Court shall retain jurisdiction over this action for the purpose of 

enforcing and administering Defendant's compliance with this Consent Order. 

XXVlll. ENTRY OF CONSENT ORDER AND FINAL JUDGMENT BY CLERK 

99. The parties agree and acknowledge that final approval by Plaintiff and 

1 \ Defendant and entry of this Consent Order is subject to the requirements of 40 CFR 
\ 

123.27(d)(2)(iii), which provides for notice of the lodging of the Consent Order, 

opportunity for public comment, and the consideration of any public comments. Both 

the State and the Defendant, reserve the right to withdraw this Consent Order prior to 

its entry by the Court as a final judgment based on comments received during the 

public comment period. 

100. Upon signing of this Consent Order by the Court, the clerk is hereby 

directed to enter it upon the journal. Within three days after entering the judgment upon 

the journal, the clerk is hereby directed to serve upon the parties notice of the judgment 

and its date of entry upon the journal in the manner prescribed by Rule 5(8) of the Ohio 

Rules of Civil Procedure and note the service in the appearance docket. 
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IT IS SO ORDERED. 

DATE 

APPROVED: 

ICH RD P. FAH Y (0013131) 
KRISTIN L. WATT (0042333) 
Vorys, Sater, Seymour and Pease LLP 
52 East Gay Street 
P.O. Box 1008 
Columbus, Ohio 43216-1008 
(614) 464-6400 

Counsel for Defendant 
The Scotts Company 

RICHARD E. PARROTT 
JUDGE, UNION COUNTY 
COURT OF COMMON PLEAS 

BETTY D. MONTGOMERY, 
ATTORNEY GENERAL OF OHIO 

~ARGARET A. MALONE (002f770) 
vJOHN K. MCMANUS (0037140) 

Assistant Attorneys General 
Environmental Enforcement Section 
30 East Broad Street, 25th Floor 
Columbus, Ohio 43215-3428 
(614) 466-2766 

Counsel for Plaintiff 
State of Ohio 

By: David M. Aronowitz Executive Vice President_ 
General Counsel and C rporate Secretary 
Authorized Representative of The Scotts Company 
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Appendix B 

OHIO EPA AND U.S. EPA GUIDANCE DOCUMENTS 

Statement of Purpose and Use of This Guidance Document List: 
The purpose of this list of Ohio EPA and U.S. EPA policies, directives and 
guidance documents is to provide a reference of the documents which provide 
essential direction and guidance for conducting investigations, evaluating 
alternative remedial actions, and designing and implementing selected remedial 
actions at sites for which the Division of Hazardous Waste Management has 
authority over such Correction Action activities. Certain sites may have 
contaminants or conditions which are not fully addressed by the documents in 
this list. There is an evolving body of policy directives, guidance and research 
documentation which should be utilized, as necessary, to address those 
conditions and contaminants not encompassed by the documents in this list. 

OHIO EPA POLICIES AND GUIDANCE DOCUMENTS 

1. Best Available Treatment Technologies (BATT) for Remedial Response 
Program Sites, Ohio EPA Policy No. DERR-OO-RR-016, Final, October 23, 
1992. 

2. Closure Plan Review Guidance for RCRA Facilities, March, 1999. 

3. Ohio Corrective Action Plan. January 1997. Internet address: 
http://www.epa.ohio.gov/dhwm/welcome.html 

4. Technical Guidance Manual for Hydrogeologic Investigations and Ground 
Water Monitoring Programs, Ohio EPA, Division of Drinking and Ground 
Waters, Final, February 1995. 

5. Wastewater Discharges Resulting from Clean-Up of Response Action 
Sites Contaminated with Volatile Organic Compounds, Ohio EPA Policy 
No. DSW-DERR 0100.027, Final, September 22, 1994. 

If there are any aquatic ecological concerns identified during the RFI phase for 
the site under investigation please consult the following Biological Criteria 
documents: 

6. Biological Criteria for the Protection of Aquatic Life: Volume I. The Role of 
Biological Data in Water Quality Assessment. Ohio EPA, Division of 
Surface Water, 1987. 
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7. Biological Criteria for the Protection of Aquatic Life: Volume II. Users 
Manual for Biological Field Assessment of Ohio Surface Waters. Ohio 
EPA, Division of Surface Water, 1987. 

8. Addendum to Biological Criteria for the Protection of Aquatic Life: Volume 
II. Users Manual for Biological Field Assessment of Ohio Surface Waters. 
Ohio EPA, Division of Surface Water, 1989. 

9. Biological Criteria for the Protection of Aquatic Life: Volume Ill. 
Standardized Biological Field Assessment of Ohio Surface Waters. Ohio 
EPA, Division of Surface Water, 1989. 

10. Rankin, E.T. 1989. The Qualitative Habitat Evaluation Index (QHEI): 
Rationale, Methods, and Application. Ohio EPA, Division of Surface 
Water, 1990. 

U.S. EPA GUIDANCE DOCUMENTS AND OTHER USEFUL GUIDANCE 

11. "Basics of Pump-and-Treat Ground Water Remediation Technology," 
EPA/600/8-90/003, March 1990. 

12. "Bibliography of Federal Reports and Publications Describing Alternative 
and Innovative Treatment Technologies for Corrective Action and Site 
Remediation," EPA/540/8-91/007, May 1991. 

13. Closure of Hazardous Waste Surface Impoundments, SW-873, 
September 1980. 

14. A Compendium of Technologies Used in the Treatment of Hazardous 
Wastes, EPA/625/8-87/914, September 1987. 

15. Conducting Remedial Investigations/Feasibility Studies for CERCLA 
Municipal Landfill Sites, OSWER Directive 9355.3-11, EPA/540/P-91/001, 
February 1991. 

16. "Corrective Action for Releases from Solid Waste Management Units at 
Hazardous Waste Management Facilities," Advanced Notice of Proposed 
Rulemaking, 61 Fed. Reg. 19432. May 1, 1996. 

17. "Corrective Measures for Releases to Ground Waster from SWMUs," Draft 
Final, EPA/530 SW-88-020, March 1985. 

18. Ecological Assessments of Hazardous Wastes Sites: A Field and 
Laboratory Reference, EPA/600/3-89/013, March 1989. 
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19. Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments. 

20. Exposure Factors Handbook, EPA/600/8-89/043, March 1990. 

21. "Final Guidance for Data Useability in Risk Assessment," (Parts A & B), 
OSWER Directive 9285.7-09A, April 1992. 

22. Guidance on Applying the Data Quality Objectives Process for Ambient Air 
Monitoring Around Superfund Sites (Stages 1 & 2), EPA/450/4-89/015, 
August 1989. 

23. Guide for Decontaminating Buildings, Structures, and Equipment at 
Superfund Sites, EPA/600/2-85/028, March 1985. 

24. Guidance Document on the Statistical Analysis of Ground Water 
Monitoring Data at RCRA Facilities, EPA, 1989. 

25 Guidance for Evaluating the Technical Impracticability of Ground Water 
Restoration, OSWER Publication 9234.2-25, September 1993. 

26. Guidance for Remedial Actions for Contaminated Ground Water at 
Superfund Sites, OSWER Directive 9283.1-2, EPA/540/G-88/003, 
December 1988, interim final. 

27. Guidance on Remedial Actions for Superfund Sites with PCB 
Contamination, OSWER Directive 9355.4-01, EPA/540/G-90/007, August 
1990. 

28. Guide for Conducting Treatability Studies Under CERCLA: Aerobic 
Biodegradation Remedy Screening, EPA/540/2-91 /013A, July 1991, 
interim guidance. -

29. Guide for Conducting Treatability Studies Under CERCLA: Soil Vapor 
Extraction, EPA/540/2-91 /019A, September 1991, interim guidance. 

30. Handbook - Dust Control at Hazardous Waste Sites, EPA/540/2-85/003, 
November 1985. 

31. "Handbook Ground Water," Volumes 1-11, EPA/625/6-90/016 (a & b), 
September 1990 and July 1991. 

32. Handbook on In Situ Treatment of Hazardous Waste-Contaminated Soils, 
EPA/540/2-90/002, January 1990. 
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33. "Handbook of RCRA Ground Water Monitoring Constituents: Chemical 
and Physical Properties," EPA/530/R-92/022, September 1992. 

34. Handbook for Stabilization/Solidification of Hazardous Wastes, 
EPA/540/2-86/001, June 1986. 

35. "Interim Final RCRA Facility Investigation (RFI) Guidance," Volumes I-IV, 
EPA/530/SW-89-031, May 1989. 

36. Leachate Plume Management, EPA/540/2-85/004, November 1985. 

37. Preparation Aids for the Development of Category 1 Quality Assurance 
Project Plans, EPA/6008-91-003, February 1991. 

38. Quality Assurance/Quality Control Guidance for Removal Activities: 
Sampling QA/QC Plan and Data Validation Procedures, Interim Final, 
EPA/540/G-90/004, April 1989 . 

39. RCRA Corrective Action Plan (Final) OSWER 9902.3-2A May 1994. 

40. RCRA Ground Water Monitoring Technical Enforcement Guidance 
Document (TEGD), OSWER Directive 9950.1, September 1986. 

41. A Rationale for the Assessment of Errors in the Sampling of Soils, 
EPA/600/4-90/013, July 1990. 

42. Requirements for Hazardous Waste Landfill Design, Construction, and 
Closure, Seminar publication, EPA/625/4-89/022, August 1989. 

43. Risk Assessment Guidance for Superfund: Volume I - Human Health 
Evaluation Manual (Part A), Interim Final, EPA/540/1-89/002, December 
1989. 

44. Risk Assessment Guidance for Superfund: Volume I - Human Health 
Evaluation Manual (Part B), "Development of Risk-based Preliminary 
Remediation Goals," OSWER Directive 9285.7-018, December 1991, 
Interim. 

45. Risk Assessment Guidance for Superfund: Volume II -Environmental 
Evaluation Manual, OSWER Directive 9285.7-01, EPA/540/1-89/001A, 
March 1989, interim final. 

46. Risk Assessment Guidance for Superfund: Volume I - Human Health 
Evaluation Manual, Supplemental Guidance: "Standard Default Exposure 
Factors," OSWER Directive 9285.6-03, March 1991, interim final. 
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47. Risk Assessment Guidance for Superfund: Volume I - Human Health 
Evaluation Manual (Part C), "Risk Evaluation of Remedial Alternatives," 
OSWER Directive 9285.7-01C, December 1991, Interim. 

48. SW 846, Test Methods for Evaluating Solid Waste, 3rd Edition and 
appropriate updates, November 1986. 

49. "Soil Screening Guidance: Technical Background Document," 
EPA/540/R-95/128, May 1996. 

50. "Soil Screening Guidance: Users Guide," OSWER Publication 93.55.4-23, 
April 1996. 

51. Stabilization/Solidification of CERCLA and RCRA Wastes - Physical 
Tests, Chemical Testing Procedures, Technology Screening and Field 
Activities, EPA/625/6-89/022, May 1989. 

52. Standard Methods for the Examination of Water and Wastewater, 
American Public Health Association, 18th Edition, 1992. 

53. "Statistical Analysis of Ground Water Monitoring Data at RCRA Facilities," 
Interim Final, EPA/530/SW-89/026, April 1989. 

54. Superfund Exposure Assessment Manual, OSWER Directive 9285.5-1, 
EPA/540/1-88/001, April 1988. 

55. Superfund Ground Water Issue: Ground Water Sampling for Metals, 
EPA/540/4-89/001, March 1989. 

56. Superfund Remedial Design and Remedial Action Guidance, OSWER 
9355.0-4A, June 1986. 

57. Technical Guidance Document: Construction Quality Assurance and 
Quality Control for Waste Containment Facilities, EPA/600/R-93/182, 
September 1993. 

58. Technical Guidance for Corrective Measures - Subsurface Gas, EPA/530-
SW-88-023, March 1985. 

59. Technical Guidance Document: Final Covers on Hazardous Waste 
Landfills and Surface Impoundments, EPA/530-SW-89-047, July 1989. 

60. Technical Guidance Document: Inspection Techniques for the Fabrication 
of Geomembrane Field Seams, EPA/530/SW-91/051, May 1991. 
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61. U.S. EPA Contract Laboratory Program National Functional Guidelines for 
Organic Data Review, EPA-540/R-94-012, February 1994. 

62. U.S. EPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, EPA-540/R-94-013, February 1994. 

63. U.S. EPA Health Effects Assessment Summary Tables, Office of 
Emergency & Remedial Response, published annually. 

64. U.S. EPA Integrated Risk Information System (IRIS) Data Base. 

65. U.S. EPA Clu-ln Hazardous Waste Clean-up Information Web Page, 
http://clu-in.org/. 

66. U.S. EPA, Region 5, The Use of Field Methods to Support RFI 
Streamlining, June 1997. 

67. ASTM Standard Practice for Expedited Site Characterization of Vadose 
Zone and Ground Water Contamination at Hazardous Waste 
Contaminated Sites, November 1998. 

68. ASTM RBCA Fate and Transport Models: Compendium and Selection 
Guidance, http://www.epa.gov/ousUrbdm. 

69. U.S. EPA Guide for conducting treatability studies under CERCLA, May 
1998. 

70. U.S. EPA Guidance for the Data Quality Objective Process, September 
1994 

71. U.S. EPA Guidance for Data Quality Assessment: Practical methods for 
Data Analysis, January 1998. 

72. U.S. EPA Data Quality Evaluation Statistical Toolbox (DATA Quest) 
User s Guide, December 1997. 

73. U.S. EPA Data Quality Objectives Decision Error Feasibility Trials 
(DQO/DEFT), September 1994. 

74. U.S. EPA Guidelines for Ecological Risk Assessment, April 1998. 

75. U.S. EPA Ecological Risk Assessment Guidance for Superfund: Process 
for Designing and Conducting Ecological Risk Assessments, June 1997. 

76. U.S. EPA Region 5 Ecological Risk Assessment for RCRA Corrective 
Action, October 1994. 
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77. U.S. EPA Region 5 Ecological Data Quality Levels, RCRA Appendix IX 
Hazardous Constituents, August 1997. 

78. U.S. EPA Land Use in CERCLA Remedy Selection Process, May 1995. 

79. U.S. EPA Draft Handbook of Ground Water Policies for RCRA Corrective 
Action, May 2000. 

80. U.S. EPA Compendium of ERT Ground Water Sampling Procedures, 
January 1991. 

81. U.S. EPA RCRA Ground Water Monitoring: Draft Technical Guidance. 

82. U.S. EPA Risk Assessment Guidance for Superfund (RAGS) Volume I: 
Human Health Evaluation Manual (Part D, Standardized Planning), 
January 1998. 

83. U.S. EPA Risk Assessment Guidance for Superfund: Volume I - Human 
Health Evaluation Manual (Part C, Risk Evaluation of Remedial 
Alternatives), December 1991. 

84. U.S. EPA . Supplemental Guidance to RAGS: Calculating the 
Concentration Term, May 1992. 

85. U.S. EPA Stabilization Technologies for RCRA Corrective Action, August 
1991. 

86. U.S. EPA RCRA Corrective Action Stabilization Technologies, October 
1992. 

87. U.S. EPA Use of Monitored Natural Attenuation at Superfund, RCRA 
Corrective Action, and Underground Storage Tanks, December 1997. 

88. U.S. EPA RCRA Public Participation Manual, 1996. 

89. U.S. EPA Presumptive Remedies: Policies and Procedures, September 
1993. 

90. U.S. EPA Region 5 RCRA QAPP Instructions, April 1998. 

91. U.S. EPA EPA Guidance for Quality Assurance Project Plans, February 
1998. 

92. U.S. EPA Preparation Aids for the Development of Category I Quality 
Assurance Project Plans, February 1991. 
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93. U.S. EPA Preparation Aids for the Development of Category II Quality 
Assurance Project Plans, February 1991. 

94. U.S. EPA Preparation Aids for the Development .of Category Ill Quality 
Assurance Project Plans, February 1991. 

95. U.S. EPA Preparation Aids for the Development of Category IV Quality 
Assurance Project Plans, February 1991. 

96. U.S. EPA Management of Remediation Waste Under RCRA, October 
1998. 

97. U.S. EPA RCRA Facility Assessment (RFA) Guidance, October 1986. 

98. U.S. EPA Guidance for Performing Preliminary Assessments Under 
CERCLA, September 1991. 

99. Federal Remediation . Technologies Roundtable Remediation 
Technologies Screening Matrix and Reference Guide Ver. 3.0. 

100. U.S. EPA Corrective Action: Technologies and Applications, September 
1989. 

101. U.S. EPA Rules of Thumb for Superfund Remedy Selection, August 1997. 

INCINERATION GUIDANCE DOCUMENTS 

102. Handbook - Guidance on Setting Permit Conditions and Reporting Trial 
Burn Results - Volume II of the Hazardous Waste Incineration Guidance 
Series, EPA/625/6-89/019, January 1989. 

103. Handbook - Hazardous -waste Incineration Measurement Guidance 
Manual - Volume Ill of the Hazardous Waste Incineration Guidance 
Series, EPA/625/6-89/021, June 1989. 

104. Handbook - Permit Writer's Guide to Test Burn Data - Hazardous Waste 
Incineration, EPA/625/6-86/012, September 1986. 

105. Handbook - QA/QC Procedures for Hazardous Waste Incineration, 
EPA/625/6-89/023, January 1990. 
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RADIOACTIVITY GUIDANCE DOCUMENTS 

106. Assessment of Technologies for the Remediation of Radioactively 
Contaminated Superfund Sites, EPA/540/2-90/001, January 1990. 
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EXECUTIVE SUMMARY 

RCRA Facility Investigation Work Plan 
For The Scotts Company 

June 11, 1999 (Revised January 21. 2000) 

JUNE 11, 1999 (REVISED JANUARY 21, 2000) 
RFIWORKPLANFORTHESCOTTSCOMPANY 

MARYSVILLE, OHIO 

This Work Plan describes the investigation activities necessary to satisfy the requirements for a RCRA 
Facility Investigation (RFI) at the Scotts Company Marysville facility. The RFI is a requirement of the 
Consent Order between Scotts and the Ohio Environmental Protection Agency (Ohio EPA) as represented 
by their council, the Ohio Attorney Generals Office. 

The purpose of this RFI is to evaluate thoroughly the nature and extent of the releases or threat of release 
of hazardous waste and hazardous constituents (primarily chlordane at Scotts) at thirteen (13) 
Investigative Units at the Scotts Marysville facility as delineated under the Consent Order. The 
Investigative Units considered are: 

Landfill I 
Landfill 2 
Landfill 3 
Landfill 4 
Landfill 5 
Field Broadcast Area I 
Field Broadcast Area 2 

Former Pond 2 
Former Pond 3 
Former Pond 6 
Former Pond 7 
Former Pond 8 
Crosses Run (Selected Portions) 

This document follows the requirements of the Ohio EPA's Corrective Action Program (OCAP), which 
identifies ten elements that should be part of a complete RFI work plan. Nine of these ten elements are 
included as sections with this work plan, as summarized below: 

• Description of Current Conditions (a current and accurate representation of the environmental 
conditions); 

• Objectives of the Investigation (delineates the goals of the RFI); 
• Field Sampling Plan (defines the procedures to be implemented in the field); 
• Quality Assurance Plan and procedures (field and laboratory procedures that must be adhered to in 

order to collect, analyze, verify, and assure the quality of the data gathered); 
• Health and Safety Plan (health and safety procedures to be adhered to during field work); 
• Data Management Plan (how data collected in the field will be processed, analyzed, and presented); 
• Project Management Plan (establishes the principle teams responsible for conducting the RFI); 
• Public Involvement Plan (describes how the facility will involve the public during the investigation 

and throughout the corrective action program); 
• Schedule of Activities/submittal of deliverables (timetable for completing milestones of the RFI); 

and 
• Corrective Technology Plan (evaluates and considers additional information that may be required to 

adequately evaluate remedial action alternatives). This element has been removed from this Work 
Plan as requested by Ohio EPA in their comment letter dated January 21, 2000. 

A tenth element, called the Baseline Risk Assessment Methodology, is also included in this RFI work 
plan. This section delineates key assumptions used in the estimation of risk, including land use, exposure 
assumptions, derivation of lists of contaminants of potential concern (COPCS), and identification of 
target receptors and indicator species. While not specifically called out in OCAP, this section has been 
added to the RFI work plan in order to involve and solicit input from Ohio EPA risk assessors in the early 
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stage of the RFI planning, and reach agreement on the methodology that will be used to complete the 
Baseline Risk Assessment (BRA). 

The investigation activities outlined in the field sampling plan are the most critical element of the RFI 
work plan. They are designed to compliment the extensive sampling already conducted at the Scotts 
Marysville facility. Proposed sampling locations have been determined based on a comprehensive review 
of the existing data (as described in the description of current conditions) and detailed evaluation of site 
conditions (i.e., site geology, hydrogeology, localized topography, and past and current site activities). 

This work plan proposes twenty-eight (28) direct push technology (DPT) borings, fifteen (15) hand auger 
samples, forty-seven (47) surface soil samples, twenty-seven (27) subsurface samples (for chemical 
analysis), eighteen (18) geotechnical samples, and the potential installation of thirteen (13) groundwater 
monitoring wells at the landfills, field broadcast areas and former ponds. In addition, thirteen (13) surface 
water and twenty-one (21) sediment samples are proposed for Crosses Run. A summary of the planned 
investigation activities and potential remedial options for each of the thirteen units at the Scotts facility is 
presented below. 

Landfill I 

Two DPT samples will be collected to determine potential for a near-surface perched groundwater zone 
that may be flowing back towards Crosses Run from Landfill I. If shallow saturated seams are 
encountered in the DPTs then a monitoring well will be advance in one of the DPT locations. Quarterly 
groundwater monitoring will continue in existing wells located adjacent to Landfill I. 

Landfill I was closed in August 1998. Therefore no further action is anticipated at this unit other than 
continued groundwater monitoring. 

Landfill 2 

To evaluate migration of water directly from the landfill to adjacent Crosses Run, the embankment 
vegetation will be removed along the length of the landfill. Five (5) hand-augers will be advanced 
between the landfill and Crosses Run Creek to further delineate the limits of fill. Three (3) DPTs will be 
advanced within the fill limits of the landfill to characterize existing conditions. 

Potential remedial alternatives for thi!i unit include soil cover and groundwater monitoring or soils 
consolidation, soil cover, and groundwater monitoring. Potentially contaminated sediments in Crosses 
Run next to this landfill may be excavated, dewatered, placed on top of the existing landfill and covered. 

Landfill 3 

The nature and extent of contamination on the southwest side of the highway outside of the right of way 
will be evaluated through two hand auger sample locations. Six (6) hand-augers will be advanced between 
the landfill and the northeast edge of the ditch along U.S. Route 33 to further delineate the limits of fill. 
Two (2) DPTs will be advanced within the fill limits of the landfill to characterize existing conditions. 

ODOT will be responsible for the remediation of contamination within the right-of-way along State Route 
33. Scotts has responsibility for portions of the landfill not in the right-of-way. Remedial alternatives 
will be determined after the investigation of this unit has been completed. One possible remedial 
alternative is placement of soil cover over the impacted area and continued groundwater monitoring. 
Closure activities should be coordinated with ODOT. 
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Two DPT borings will be advanced outside the limits of the fill area to determine the existence of 
localized shallow saturated seams that may exist between Landfill 4 and Crosses Run. If shallow saturated 
seams are encountered in the DPTs then a monitoring well will be advanced in one of the DPT locations. 
One (I) DPT will be advanced within the fill limits of the landfill to characterize existing conditions. 
Quarterly groundwater monitoring will continue in existing wells located adjacent to Landfill 4. 

A potential remedial alternative for this unit is soil cover and groundwater monitoring. Potentially 
contaminated sediments in Crosses Run next to this landfill may be excavated, dewatered, placed on top 
of the existing landfill and covered. 

Landfill 5 

Two DPT borings will be advanced outside the limits of the fill area to determine the existence of 
localized shallow saturated seams that may exist between Landfill 5 and Crosses Run. If shallow saturated 
seams are encountered in the DPTs then a monitoring well will be advance in one of the DPT locations. 
Two (2) hand augers will be advanced immediately to the south of the property line bounding the 
southern end of the landfill to further delineate the limits of fill. Two (2) DPTs will be advanced within 
the fill limits of the landfill to characterize existing conditions. Quarterly groundwater monitoring will 
continue in existing wells located next adjacent to Landfill 5. 

Potential remedial alternatives for this unit include soil cover and groundwater monitoring or soils 
consolidation, soil cover, and groundwater monitoring. Potentially contaminated sediments in Crosses 
Run next to this landfill may be excavated, dewatered, placed on top of the existing landfill and covered. 

Field Broadcast Area 1 

Two DPT borings will be advanced outside the limits of the fill area to determine the existence of 
localized shallow saturated seams that may exist between Field Broadcast Area I and Crosses Run. If 
shallow saturated seams are encountered in the DPTs then a monitoring well will be advanced in one of 
the DPT locations. One (I) groundwater monitoring well will be installed along the east side of FBA I, 
next to the railroad tracks (Figure 4.5). This monitoring well will characterize the possible extent of 
groundwater contamination in the regional upper most saturated zone. If a hydrologically significant 
shallow saturated zone(s) is encountered while drilling the primary monitoring well, then at that time, 
nesting of a shallow monitoring well at this location will be evaluated. Eight (8) surface soil samples will 
be collected from this unit to provide a statistically significant sampling population for risk assessment 
purposes to support no further action at this site. Quarterly groundwater monitoring will continue in 
existing wells located next adjacent to Field Broadcast Area I. 

Based on a preliminary evaluation of existing data from this unit, no action may be necessary at Field 
Broadcast Area 1. This alternative will be dependent on the outcome of the Human Health and 
Ecological Risk Assessment of existing and newly collected sampling information. Other potential 
remedial alternatives for this unit include soil cover and groundwater monitoring or soils consolidation, 
soil cover, and groundwater monitoring. 
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One (I) groundwater monitoring well is proposed to be installed in FBA 2. This well will be placed in the 
north corner of the area and will serve as the upgradient (and background) monitoring well. 

Three (3) DPT borings will be advanced outside the limits of the fill area to determine the existence of 
localized shallow saturated seams that may exist between Field Broadcast Area 2 and Crosses Run. If 
shallow saturated seams are encountered in the DPTs then a monitoring well will be advanced in one of 
the DPT locations. Two (2) additional DPTs are proposed to be advanced within the limits of FBA 2 and 
within the two former ponds. These DPTs will be placed in the middle of Fonner Ponds 7 and 8 to 
characterize existing conditions. Eight (8) surface soil samples will be collected from this unit to provide 
a statistically significant sampling population for risk assessment purposes to support no further action at 
this site. Quarterly groundwater monitoring will continue in existing wells located next adjacent to Field 
Broadcast Area 2. 

Based on a preliminary evaluation of existing data from this unit, no action may be necessary at Field 
Broadcast Area 2. This alternative will be dependent on the outcome of the Human Health and 
Ecological Risk Assessment of existing and newly collected sampling information. Other potential 
remedial alternatives for this unit include soil cover and groundwater monitoring or soils consolidation, 
soil cover, and groundwater monitoring. 

Former Pond 2 

Two DPT borings will be advanced and sampled to characterize existing conditions within the limits of 
the pond. In addition, one DPT will be advanced outside the limits of the pond to determine the existence 
of localized shallow saturated seams that may exist down gradient of Pond 2. If shallow saturated seams 
are encountered in the DPT then a monitoring well will be advanced. Eight (8) surface soil samples will 
be collected from this unit to provide a statistically significant sampling population for risk assessment 
purposes to support no further action at this site. Five additional subsurface samples will be collected 
from the ditch that formerly connectd Pond 2 with Pond 1. Quarterly groundwater monitoring will 
continue in existing wells located adjacent to Former Pond 2. 

Based on a preliminary evaluation of existing data from this unit, no action other than continued 
groundwater monitoring may be neces~ary at Former Pond 2. This alternative will be dependent on the 
outcome of the Human Health and Ecological Risk Assessment of existing and newly collected sampling 
information. Another potential remedial alternative for this unit includes soil cover and groundwater 
monitoring. 

Former Pond 3 

Two DPT borings will be advanced and sampled to characterize existing conditions within the limits of 
Former Pond 3. In addition, one DPT will be advanced outside the limits of the pond between the pond 
and the north branch of Crosses Run to determine the existence of localized shallow saturated seams. If 
shallow saturated seams are encountered in the DPT then a monitoring well will be advanced. Six (6) 
surface soil samples will be collected from this unit to provide a statistically significant sampling 
population for risk assessment purposes to support no further action at this site. 
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No action may be appropriate at Former Pond 2. This alternative will be dependent on the outcome of the 
Human Health and Ecological Risk Assessment of existing and newly collected sampling information. 
Another potential remedial alternative for this unit includes soil cover and groundwater monitoring. 

Former Pond 6 

One DPT boring will be advanced and sampled to characterize existing conditions within the limits of 
Former Pond 6. Five (5) surface soil samples will be collected from this unit to provide a statistically 
significant sampling population for risk assessment purposes to support no further action at this site. 

No action may be appropriate at Former Pond 2. This alternative will be dependent on the outcome of the 
Human Health and Ecological Risk Assessment of existing and newly collected sampling information. 
Another potential remedial alternative for this unit includes soil cover and groundwater monitoring. 

Crosses Run 

Surface water and sediment samples will be collected from twenty-two (22) locations in Crosses Run and 
its' tributaries. Twelve of the samples will be collected from background locations to establish 
background concentrations for statistical and risk assessment calculations. Eight locations will be 
sampled to further delineate contaminant plumes from the landfills. Sediment samples will be taken from 
surface to 2 inches and from 6 to 24 inches in depth from these locations to establish information of 
vertical extent of contamination. 

A potential remedial activity for reducing risks to human health and the environment from stream 
sediments is excavation, dewatering and placement/covering in another unit undergoing closure (Landfills 
2, 4 and 5). However, the best strategy may be to implement point source controls, i.e., cap the landfills to 
prohibit further migration of contaminant material into the streams, and then allow natural attenuation to 
diminish risks associated with the identified contaminants. In some stream segments, natural attenuation 
may not be acceptable where contaminants pose substantial risks to aquatic life, wildlife and human 
health. This will also be evaluated during the risk assessment stage. 

Background Sample Locations 

Background Soil Sam pies 

Twelve (12) surface soil samples will be collected on the Scotts company property at locations where 
company activities have not impacted the soils. The background soil analytical results will be used to 
develop baseline values for the risk assessment. 

Background Groundwater Sample Locations 

The background groundwater samples will be collected from monitoring wells that are upgradient to and 
not influenced by facility operations. The background groundwater monitoring wells will be screened in 
the regional upper most saturated zone, which represents the water bearing zone that is most prevalent 
and, therefore, possesses the potential for the most impact. 

Three (3) background groundwater monitoring wells will be installed on the Scott's property, as shown 
on Figure 4.8. The upgradient groundwater monitoring well located north of FBA 2 will serve as a 
background well. Another well is located just to the east of the west property line on the south side of 
Industrial Parkway. The third is located in the northwest corner of the property, north of State Route 33. 
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The purpose of this Work Plan is to describe the investigation activities necessary to satisfy the 
requirements for a RCRA Facility Investigation (RFI) at The Scotts Company Marysville facility. 
The RFI is a requirement of the Consent Order between Scotts and the Ohio Environmental 
Protection Agency (Ohio EPA) as represented by their council, the Ohio Attorney Generals 
Office. 

The Scotts Company operates a large facility located on approximately 730 acres approximately 
12 miles northwest of Columbus, Ohio on Scottslawn Road in Marysville, Ohio. This facility is 
used for the fonnulations of various fertilizers, herbicides, and pesticides. It includes areas where 
treatment, storage, placement, and disposal of hazardous, industrial, and solid waste have 
occurred. 

This RFI for the Scotts facility is limited to thirteen investigative units (IUs), as detailed below: 

I) Landfill 1 
2) Landfill 2 
3) Landfill 3 
4) Landfill 4 
5) Landfill 5 
6) Field Broadcast Area 1 
7) Field Broadcast Area 2 
8) Fonner Pond 7 (this unit is contained within Field Broadcast Area 2 and will be 

investigated as part of Field Broadcast Area 2) 
9) Fonner Pond 8 (this unit is contained within Field Broadcast Area 2 and will be 

investigated as part of Field Broadcast Area 2) 
I 0) Fonner Pond 2 
11) Fonner Pond 6 
12) Fonner Pond 3 
13) Crosses Run (selected portions) 

The landfills, field broadcast areas and fonner ponds are no longer actively used. These units 
have surface contamination and/or potential source areas that may contribute to surface 
water/sediment contamination of Crosses Run (see Section 2 for a detailed description of the 
units). An additional 32 units at the Scotts Company were evaluated as part of a Phase 1 
Environmental Site Assessment (Burgess and Niple, 1997) that was conducted in accordance with 
Ohio EPA Voluntary Action Program (V AP) protocol. These were listed as areas of potential 
releases, however no documented releases are known to have occurred from these units and they 
are not included within the scope of this RFI. The Scotts Company plans to investigate these units 
at a later date. The 32 -units include the following: 

• The Research and Development Center - an active facility located north of Scottslawn 
Road. 

• North Test Plots - an active facility located adjacent to the Research and Development 
Center. 

• Research and Development Test Plots - active plots used for growing hybrid grasses and 
testing of Scotts products. 
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The Trionize Plant - an active facility that formulates products containing nitrogen, 
phosphorous, and potash, the major components in fertilizer. 
The Transport Area - an active facility located on the southeast side of the Trionize Plant 
used for the shipping of product. 
The Hazardous Waste Storage Building (Old and New) - an active facility used for the 
interim storage of cardboard gaylords containing floor sweepings, baghouse dust, and 
off-spec fertilizer characterized as hazardous waste. 

• The Polyform Plant - an inactive facility that formulated polyform and Poly-S fertilizer. 
A portion of the old building was refurbished and a new addition was added that is now 
referred to as the Trionize System 3 Process. 

• The Polyform Test Plots - active plots that are located west of the Polyform Plant that are 
used for the testing of polyform fertilizer and Poly-S. 

• The Machine Shop - an active facility that is located north of the Polyform Plant. 
• AST Tank Farm - an active tank farm located north of the Polyform Plant that contains 

one sulfuric acid tank, two hexylene glycol tanks, five urea formaldehyde tanks, two 
polyvis tanks, one solvac tank, and two water tanks. 

• Eleven (11) Underground Storage Tanks (USTs) - USTs which contained gasoline, fuel 
oil, solvac, and wastewater that were removed or closed in place during the mid 1980s. 

• Four (4) sanitary, nonprocess water/waste water treatment package plants - inactive 
facilities that are located on the property. 

• Pond I closed pond used for the settling of fertilizer solids collected from some 
manufacturing processes and used in the recycle systems. 

• Five (5) active ponds and above ground storage tanks (ASTs) (Pond 3, Pond 4, Pond 4A, 
(ASTs) 5, and (ASTs) SA) - active ponds used for the settling of fertilizer solids collected 
from some manufacturing processes and used in the recycle systems. 

• Off-site sources - sources from the waterways and unnamed tributaries which flow into 
the Scotts property. 

• Laboratory Less-Than-90 Day Accumulation Area. 

The purpose of this RFI is to evaluate thoroughly the nature and extent of the releases or threat of 
release of hazardous waste and hazardous constituents at the thirteen investigative units at the 
Scotts Marysville facility. RCRA Corrective Action is a comprehensive program that typically 
begins with an evaluation of the site conditions and concludes with implementation of necessary 
corrective measures to remediate contamination at the site. The stated goal of Ohio EPA's 
Corrective Action Program (OCAP) is "to evaluate the nature and extent or threat of release of 
hazardous waste or constituents; to evaluate relevant facility characteristics ... ; and to identify, 
develop and implement the appropriate corrective measure or measures adequate to protect 
human health and the environment" (Ohio EPA, Corrective Action Program Guidance). 

The investigation activities outlined in this RFI Work Plan are designed to compliment the 
extensive sampling already conducted at the Scotts Marysville facility. Proposed sampling 
locations have been determined based on a comprehensive review of the existing data and 
detailed evaluation of site conditions (i.e., site geology, hydrogeology, localized topography, and 
past and current site activities). 

1-2 



() 

\ 

/ 

1.2 REPORT ORGANIZATION 

RCRA Facility Investigation Work Plan 
For The Scotts Company 

June I I, 1999 (Revised January 21. 2000) 

The OCAP guidance identifies ten elements that should be part of a complete RFI Work Plan. 
These ten elements are: 

• Description of Current Conditions, 
• Objectives of the Investigation, 
• Field Sampling Plan, 
• Quality Assurance Plan and Procedures, 
• Health and Safety Plan, 
• Data Management Plan, 
• Project Management Plan, 
• Public Involvement Plan, 
• Schedule of Activities/Submittal of Deliverables, and 
• Corrective Technology Plan. 

Nine of these ten elements are included as separate sections in this RFI Work Plan. This Work 
Plan also contains a tenth element, called the Baseline Risk Assessment Methodology. A brief 
description of the ten elements that compose the remainder of this Work Plan is provided below. 

Section 2 Description of Current Conditions (DOCC) provides a current and accurate 
representation of the environmental conditions at Scotts. This section contains a facility-wide 
discussion, which describes the operations of the facility, the geophysical setting, the surrounding 
land use, and the ecological setting. This section also presents unit-specific information for the 
thirteen investigative units identified in Section 1.1. This discussion includes a description of the 
investigative unit, the unit's history, the current understanding of the nature and extent of 
contamination at the unit, and what, if any, interim measures have already been implemented at 
the unit. 

Section 3 Objectives of the Investigation delineates the goals of the RFI at Scotts. Specific 
objectives for particular elements of the field investigation may be included in the Field Sampling 
Plan or the Quality Assurance Plan. 

Section 4 Field Sampling Plan (FSP) defines the procedures to be implemented in the field during 
the RFI. This plan describes where samples will be collected, how they will be collected, and 
from what environmental media they will be collected. The basis for choosing the number and 
location of samples is also presented in this plan. 

Section 5 Quality Assurance Project Plan (QAPP) presents the field and laboratory procedures 
that must be adhered to in order to collect, analyze, verify, and assure the quality of the data 
gathered during implementation of the FSP. The QAPP is this RFI Work Plan is divided into two 
primary sections, the procedures related to the field work and the procedures related to laboratory 
analysis. 

Section 6 Health and Safety Plan (HASP) describes the procedures that must be adhered to 
during implementation of the FSP in order to ensure the health and safety of the workers, 
surrounding community, and all other persons who may be on the investigation site during the 
investigation. 

1-3 



RCRA Facility Investigation Work Plan 
For The Scotts Company 

June 11, 1999 (Revised January 21, 2000) 

Section 7 Data Management Plan describes how data collected in the field will be processed, 
analyzed, and presented. Electronic data management and data validation are some of the 
elements discussed in the Data Management Plan. 

Section 8 Baseline Risk Assessment Methodology is the section of this RFI Work Plan not 
specifically required by OCAP guidance. This section has been added to the RFI Work Plan in 
order to involve and solicit input from Ohio EPA risk assessors in the early stage of the RFI 
planning, and reach agreement on the methodology that will be used to complete the Baseline 
Risk Assessment (BRA). This section delineates key assumptions used in the estimation of risk, 
including land use, exposure assumptions, derivation of lists of contaminants of potential concern 
(COPCs), and identification of target receptors and indicator species. 

Section 9 Project Management Plan establishes the principle teams responsible for conducting 
the RFI. This plan also describes the qualifications and responsibilities of the lead personnel 
from each of these teams. Resumes of the project manager(s) and field manager(s) are also 
included. 

Section 10 Public Involvement Plan describes how Scotts will involve the public during the 
investigation and throughout the Corrective Action process. 

Section 11 Schedule of Activities I Submittal of Deliverables establishes the timetable for 
completing milestones of the RFI. 

Corrective Technology Plan, also an element of the OCAP, was removed from this work plan as 
requested by Ohio EPA in their comment letter dated January 21, 2000. 
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The purpose of this Work Plan is to describe the investigation activities necessary to satisfy the 
requirements for a RCRA Facility Investigation (RFI) at The Scotts Company Marysville facility. 
The RFI is a requirement of the Consent Order between Scotts and the Ohio Environmental 
Protection Agency (Ohio EPA) as represented by their council, the Ohio Attorney Generals 
Office. 

The Scotts Company operates a large facility located on approximately 730 acres approximately 
12 miles northwest of Columbus, Ohio on Scottslawn Road in Marysville, Ohio. This facility is 
used for the fonnulations of various fertilizers, herbicides, and pesticides. It includes areas where 
treatment, storage, placement, and disposal of hazardous, industrial, and solid waste have 
occurred. 

This RFI for the Scotts facility is limited to thirteen investigative units (ills), as detailed below: 

1) Landfill 1 
2) Landfill 2 
3) Landfill 3 
4) Landfill 4 
5) Landfill 5 
6) Field Broadcast Area 1 
7) Field Broadcast Area 2 
8) Fonner Pond 7 (this unit is contained within Field Broadcast Area 2 and will be 

investigated as part of Field Broadcast Area 2) 
9) Fonner Pond 8 (this unit is contained within Field Broadcast Area 2 and will be 

investigated as part of Field Broadcast Area 2) 
10) Fonner Pond 2 
11) Fonner Pond 6 
12) Fonner Pond 3 
13) Crosses Run (selected portions) 

The landfills, field broadcast areas and fonner ponds are no longer actively used. These units 
have surface contamination and/or potential source areas that may contribute to surface 
water/sediment contamination of Crosses Run (see Section 2 for a detailed description of the 
units). An additional 32 units at the Scotts Company were evaluated as part of a Phase 1 
Environmental Site Assessment (Burgess and Niple, 1997) that was conducted in accordance with 
Ohio EPA Voluntary Action Program (VAP) protocol. These were listed as areas of potential 
releases, however no documented releases are known to have occurred from these units and they 
are not included within the scope of this RFI. The Scotts Company plans to investigate these units 
at a later date. The 32 .units include the following: 

• The Research and Development Center - an active facility located north of Scottslawn 
Road. 

• North Test Plots - an active facility located adjacent to the Research and Development 
Center. 

• Research and Development Test Plots - active plots used for growing hybrid grasses and 
testing of Scotts products. 
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The Trionize Plant - an active facility that fonnulates products containing nitrogen, 
phosphorous, and potash, the major components in fertilizer. 
The Transport Area - an active facility located on the southeast side of the Trionize Plant 
used for the shipping of product. 
The Hazardous Waste Storage Building (Old and New) - an active facility used for the 
interim storage of cardboard gaylords containing floor sweepings, baghouse dust, and 
off-spec fertilizer characterized as hazardous waste. 
The Polyfonn Plant - an inactive facility that fonnulated polyfonn and Poly-S fertilizer . 
A portion of the old building was refurbished and a new addition was added that is now 
referred to as the Trionize System 3 Process. 
The Polyform Test Plots - active plots that are located west of the Polyform Plant t.hat are 
used for the testing of polyform fertilizer and Poly-S. 
The Machine Shop - an active facility that is located north of the Polyform Plant. 
AST Tank Fann - an active tank farm located north of the Polyform Plant that contains 
one sulfuric acid tank, two hexylene glycol tanks, five urea formaldehyde tanks, two 
polyvis tanks, one solvac tank, and two water tanks. 
Eleven (11) Underground Storage Tanks (USTs) - USTs which contained gasoline, fuel 
oil, solvac, and wastewater that were removed or closed in place during the mid 1980s. 
Four (4) sanitary, nonprocess water/waste water treatment package plants - inactive 
facilities that are located on the property. 
Pond I closed pond used for the settling of fertilizer solids collected from some 
manufacturing processes and used in the recycle systems. 
Five (5) active ponds and above ground storage tanks (ASTs) (Pond 3, Pond 4, Pond 4A, 
(ASTs) 5, and (ASTs) SA)- active ponds used for the settling of fertilizer solids collected 
from some manufacturing processes and used in the recycle systems. 
Off-site sources - sources from the waterways and unnamed tributaries which flow into 
the Scotts property. 
Laboratory Less-Than-90 Day Accumulation Area . 

The purpose of this RFI is to evaluate thoroughly the nature and extent of the releases or threat of 
release of hazardous waste and hazardous constituents at the thirteen investigative units at the 
Scotts Marysville facility. RCRA Corrective Action is a comprehensive program that typically 
begins with an evaluation of the site conditions and concludes with implementation of necessary 
corrective measures to remediate contamination at the site. The stated goal of Ohio EPA's 
Corrective Action Program (OCAP) is "to evaluate the nature and extent or threat of release of 
hazardous waste or constituents; to evaluate relevant facility characteristics ... ; and to identify, 
develop and implement the appropriate corrective measure or measures adequate to protect 
human health and the environment" (Ohio EPA, Corrective Action Program Guidance). 

The investigation activities outlined in this RFI Work Plan are designed to compliment the 
extensive. sampling already conducted at the Scotts Marysville facility. Proposed sampling 
locations have been determined based on a comprehensive review of the existing data and 
detailed evaluation of site conditions (i.e., site geology, hydrogeology, localized topography, and 
past and current site activities). 
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The OCAP guidance identifies ten elements that should be part of a complete RFI Work Plan. 
These ten elements are: 

• Description of Current Conditions, 
• Objectives of the Investigation, 
• Field Sampling Plan, 
• Quality Assurance Plan and Procedures, 
• Health and Safety Plan, 
• Data Management Plan, 
• Project Management Plan, 
• Public Involvement Plan, 
• Schedule of Activities/Submittal of Deliverables, and 
• Corrective Technology Plan. 

Nine of these ten elements are included as separate sections in this RFI Work Plan. This Work 
Plan also contains a tenth element, called the Baseline Risk Assessment Methodology. A brief 
description of the ten elements that compose the remainder of this Work Plan is provided below. 

Section 2 Description of Current Conditions (DOCC) provides a current and accurate 
representation of the environmental conditions at Scotts. This section contains a facility-wide 
discussion, which describes the operations of the facility, the geophysical setting, the surrounding 
land use, and the ecological setting. This section also presents unit-specific information for the 
thirteen investigative units identified in Section 1.1. This discussion includes a description of the 
investigative unit, the unit's history, the current understanding of the nature and extent of 
contamination at the unit, and what, if any, interim measures have already been implemented at 
the unit. 

Section 3 Objectives of the Investigation delineates the goals of the RFI at Scotts. Specific 
objectives for particular elements of the field investigation may be included in the Field Sampling 
Plan or the Quality Assurance Plan. 

Section 4 Field Sampling Plan (FSP) defines the procedures to be implemented in the field during 
the RFI. This plan describes where samples will be collected, how they will be collected, and 
from what environmental media they will be collected. The basis for choosing the number and 
location of samples is also presented in this plan. 

Section 5 Quality Assurance Project Plan (QAPP) presents the field and laboratory procedures 
that must be adhered to in order to collect, analyze, verify, and assure the quality of the data 
gathered during implementation of the FSP. The QAPP is this RFI Work Plan is divided into two 
primary sections, the procedures related to the field work and the procedures related to laboratory 
analysis. 

Section 6 Health and Safety Plan (HASP) describes the procedures that must be adhered to 
during implementation of the FSP in order to ensure the health and safety of the workers, 
surrounding community, and all other persons who may be on the investigation site during the 
investigation. 
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Section 7 Data Management Plan describes how data collected in the field will be processed, 
analyzed, and presented. Electronic data management and data validation are some of the 
elements discussed in the Data Management Plan. 

Section 8 Baseline Risk Assessment Methodology is the section of this RFI Work Plan not 
specifically required by OCAP guidance. This section has been added to the RFI Work Plan in 
order to involve and solicit input from Ohio EPA risk assessors in the early stage of the RFI 
planning, and reach agreement on the methodology that will be used to complete the Baseline 
Risk Assessment (BRA). This section delineates key assumptions used in the estimation of risk, 
including land use, exposure assumptions, derivation of lists of contaminants of potential concern 
(COPCs), and identification of target receptors and indicator species. 

Section 9 Project Management Plan establishes the principle teams responsible for conducting 
the RFI. This plan also describes the qualifications and responsibilities of the lead personnel 
from each of these teams. Resumes of the project manager(s) and field manager(s) are also 
included. 

Section 10 Public Involvement Plan describes how Scotts will involve the public during the 
investigation and throughout the Corrective Action process. 

Section 11 Schedule of Activities I Submittal of Deliverables establishes the timetable for 
completing milestones of the RFI. 

Corrective Technology Plan, also an element of the OCAP, was removed from this work plan as 
requested by Ohio EPA in their comment letter dated January 21, 2000. 
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2.0 DESCRIPTION OF CURRENT CONDITIONS 

The Description of Current Conditions (DOCC) provides a current representation of the 
environmental conditions at the thirteen investigative units (IUs) considered under this 
investigation. A significant amount of investigation has been conducted at these IUs that allows a 
fairly accurate description of the nature and extent of contamination at the units. Initially, a 
general description of the nature and extent of the features of the facility is presented. A 
subsequent in-depth discussion of each unit considered under this investigation follows. 

2.1. FACILITY-WIDE DESCRIPTION 

This section contains a facility-wide description of the facility, including a discussion of the site 
history, operations of the facility, the geophysical setting, the surrounding land use, and the 
ecological setting. 

Site Description 

The Scotts Company blends raw materials into fertilizers and fertilizers with pesticides and 
herbicides at its' Marysville, Ohio facility. Construction began in 1955 with production beginning 
in 1957. Prior to that time the area was used for agricultural purposes. The Marysville facility 
consists of production areas, a warehouse and loading areas, research laboratories, office 
buildings, product test fields, and used land. The production processes at the facility are 
discussed below. 

1. Systems 1 & 2 - Are located on the east side of the Conrail tracks and were formerly known 
as the Trionize Process. This process involves blending nitrogen, phosphorous, and 
potassium with a vermiculite or plant nutrient substrate. The material is sent through a 
rotating drum to achieve particle size, product qualities and remove moisture. Pesticides and 
herbicides are then applied as a coating to some of the fertilizer products which are allowed 
to dry before packaging. 

2. System 3 - Is located on the west side of the Conrail tracks and was formerly known as the 
Polyform Process. This process uses the same raw materials as Systems 1&2, but does not 
use vermiculite as a substrate. 

3. The Ploy-S Process - Is located on the west side of the Conrail tracks. This process involves 
coating urea particles with sulfur and a polymer coating to produce a slow release fertilizer 
product. 

4. Polvmer Encapsulation - Is located on the west side of the Conrail tracks and produces a 
slow release fertilizer product by coating fertilizer particles with a protective latex liquid. 

5. Bulk Blend - Is located on the west side of the Conrail tracks and involves mixing and 
blending of various fertilizer grades or fertilizers with pesticides to produce a fertilizer 
product or fertilizer/pesticide product. 

Between 1956 and 1984, the facility disposed process wastes on site in five landfills and two 
broadcast areas (Field Broadcast Areas 1 and 2). The facility also used several ponds over the 
years for settling solids out of process waters prior to recycling the water back to the processes. 
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The Scotts Marysville Facility is located within the Till Plains section of the Central Lowlands 
physiographic province. Topography varies from shallow valleys created by present-day drainage 
to broad till plains. The geologic deposits in this area consist of Pleistocene glacial till overlying 
Silurian bedrock. 

The glacial deposits in the area are a type known as till. Till is material that was deposited 
directly by the glacier, and consists of an unstratified mixture of clay and silt, with minor amounts 
of sand and gravel. This material was deposited in front of the glacier, or under the ice sheet. 
Because it was often buried under the ice, till tends to be very compact, dense material, and is 
known as a ground moraine deposit when found in a broad plain. Till deposits are also found as 
small ridges and hills, which are known as end moraine deposits, because they are found where 
the edge of the glacier was once located. The Scotts Marysville Facility property is located in an 
area of ground moraine between the Powell end moraine to the south and the Broadway end 
moraine to the north. Between these two end moraines, the coarser glacial material was most 
likely deposited by meltwaters in thin discontinuous channels. These channels would be expected 
to have a general northeast-southwest orientation perpendicular to the end morraine. Subsequent 
glacial advances and retreats locally may have truncated these outwash channels. 

Bedrock in the area consists of Silurian dolomite that is part of a sequence of rocks known as the 
Salina (undifferentiated). In general, the bedrock is found in layers that are nearly horizontal to 
gently dipping to the east. The Scotts Marysville Facility sits near the eastern edge of a regional 
anticline known as the Cincinnati Arch. This structural feature is why the bedrock dips slightly to 
the east. According to Regional Bedrock Geology of the Bellefontaine, Ohio, 30 x 60 Minute 
Quadrangle published by the Ohio Division of Geological Survey, no other major structural 
features are present in the area. 

2.1.2.2 Local Geology 

The topography of the surrounding area is shown on Plate I and Figure 2.1. As displayed, the 
topography in this area is relatively flat with minor relief in the vicinity of drainage features. 
Ground surface elevations range from approximately 955 feet above mean sea level (amsl) in the 
Landfill 3 vicinity to approximately 990 feet amsl in the Field Broadcast Area 2 vicinity. 

Drilling conducted on the site encountered clay tills, which is consistent with previous work 
performed in the area. Cross Sections A-A' through F-F' show subsurface materials encountered 
in cross section (Plates 2A and 2B). The glacial deposits can be divided into two generalized 
units. From the surface to approximately 20 feet below ground surface (bgs) (950 feet above 
mean sea level [amsl]), glacial deposits consist mainly of clay rich till, with some vertical 
fracturing. Below 20 feet, the clay till material is still predominant; however, sporadic 
discontinuous layers of sand and gravel are present. The stratigraphic position of these sandy 
layers is variable, and there is no indication that they are laterally extensive. The thin layers of 
coarse material probably represent deposits as a result of sporadic meltwater streams formed 
during glacial advances and recessions. In this setting, numerous thin discontinuous sand and 
gravel layers are possible with many of the deposits truncated by subsequent glacial advances. 
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Plate 2A and Plate 2B show the geologic cross sections drawn through the plant area. Section 
D-D' is drawn in a SW-NE direction north of Ponds 5 and SA. The boring log data obtained in the 
vicinity of Landfill 1 shows the sand layers are not interconnected. A well-sorted sand layer 
approximately 2 feet thick was encountered in MW-41 and MW-26 at an elevation of 
approximately 952 feet amsl. This sand layer was not encountered in nearby wells MW-25 and 
MW-42. This supports the model of sinuous, local tube-like sand deposits rather than laterally 
extensive sand layers. Cross Section C-C' is drawn in a NW-SE direction through the center of 
this area as shown on Plate 2A. This section shows the limestone bedrock surface based on the 
drill log for the Scotts production well. Limestone bedrock was encountered in this area at 
Elevation 907 feet amsl. 

Landfills 4 and 5, Field Broadcast Area 1 

The subsurface conditions in the vicinity of Landfill 4, Landfill 5 and Field Broadcast Area 1 are 
shown on Cross Sections A-A' and E-E' (Plates 2A and 2B). The lack of interconnection between 
the sand layers observed at the plant area is also evident in this area. The boring for MW-28 did 
not encounter any sand horizons above 93 5 feet ams I. Other borings in the area encountered sand 
horizons between 940 and 965 feet amsl. Shallow sand layers were encountered at MW-31 and 
MW-29. 

Landfill 2 

The subsurface conditions in the vicinity of Landfill 2 are shown on Cross Sections A-A' and 
B-B' (Plate 2A). The geologic conditions were similar to the conditions west of the railroad tracks 
with thin sand horizons encountered below 950 feet amsl that do not appear to be interconnected. 
These sand layers were encountered between Elevation 940 feet amsl and 950 feet amsl and 
consisted of medium to coarse silty sand. No shallow sand layers were encountered in the clay 
rich till layer between the ground surface and 950 feet amsl at Landfill 2. 

Landfill 3 

The subsurface conditions in the vicinity of Landfill 3 are shown on Cross Sections B-B' and F-F' 
(Plates 2A and 2B). The geol9gic conditions were more consistent in the vicinity of Landfill 3 
than they were west of U.S. Route 33. Borings drilled in the vicinity of Landfill 3 encountered a 
sand layer between Elevation 940 and 950 feet amsl. The poorly sorted sand layers encountered 
in the borings for MW-33 and MW-32 are similar in appearance. The boring for MW-34 was not 
deep enough to confirm the presence of this layer. No sand layers were encountered in the clay 
rich till above 950 feet amsl. 

Site Hydrogeology 

2.1.3.1 Regional Hydrogeology 

According to Ground-Water Resources of Union County published by the Ohio Department of 
Natural Resources (ODNR), the principal aquifer in the area is the limestone/dolomite bedrock, 
yielding up to 1,000 gallons per minute (gpm). An industrial water well located at the Scotts 
Marysville Facility property was developed in the bedrock at a depth of 200 feet. This well 
produces approximately 100,000 gallons per day (gpd). Another industrial supply well is located 
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at the Goodyear Tire & Rubber Company approximately 1/2 mile to the southeast of the Scotts 
Marysville Facility property. According to ODNR records, this well is 90 feet deep and pumps 
groundwater at a rate of 4, 100 gpd. The water pumped at Goodyear is used for turf maintenance 
and fire protection. Well logs for former and current residential wells in the area indicate that they 
are also completed in the underlying bedrock. No well logs in the area indicate that any wells 
have been completed in the glacial materials for water supply purposes. 

2.1.3.2 Local Hydrogeology 

Drainage from the Scotts facility flows along the north and south branches of Crosses Run which 
join together near the intersection of Scottslawn Road and Industrial Parkway. The main branch 
of Crosses Run flows north through the Scotts park, under U.S. Route 33 and north of Landfill 3 
toward Mill Creek. 

Saturated conditions were first encountered at an approximate elevation of 960 feet ams) across 
the Scotts Marysville Facility site. The majority of the groundwater monitoring wells at the Scotts 
Marysville Facility are screened between 945 and 955 feet amsl in thin sand layers. Shallow 
saturated zones have been encountered in the vicinity of the wastewater treatment ponds, with 
depths ranging from approximately 10 to 15 feet bgs. Two monitoring wells have been screened 
in these shallow zones in the vicinity of Pond 3. 

Water level elevations have been measured and evaluated over 10 independent events. Water 
levels have been measured in 22 monitoring wells installed by B&N across the site, and 6 wells 
installed by others in the late 1980s in the vicinity of Pond 1. Table 2.1 summarizes groundwater 
elevations observed over the 10 monitoring events. In addition, Table 2.1 displays the historical 
maximum, minimum, and average elevations calculated at each well. When the maximum and 
minimum values of each well are compared to one another, it is obvious that considerable 
fluctuation in groundwater elevations is seen across the entire facility. Groundwater fluctuates, in 
general, more than 4 feet across the site. Four hydrographs, included in Appendix A, also display 
the variability of groundwater elevations. Monitoring wells in each of the four waste disposal 
areas (Landfill l/Field Broadcast Area 2, Landfill 2, Landfill 3, and Landfill 4 and 5/Field 
Broadcast Area 1) exhibit similar patterns of seasonal fluctuation, with maximum groundwater 
elevations recorded in May to June, and minimum elevations recorded in December. 

The most recent round of groundwater elevations was collected on October 15, 1998. Plate 3 
displays the groundwater flow direction across the Scotts facility. The results show a historically 
consistent groundwater flow direction to the southeast across the entire site. Groundwater 
elevation measurements have shown a fairly consistent hydraulic gradient of 0.0015 ft/ft. 

Recharge in the area of the Scotts Marysville facility appears to be solely from precipitation, with 
the entire till plain as the recharge area. Previous work indicates that there is a downward vertical 
component in groundwater across the site (Gleason, 1985). This would be expected for 
precipitation recharge to the bedrock aquifer, as the water would have to migrate down through 
the glacial overburden. No local discharge area is apparent in the area of the Scotts Marysville 
facility. Mill Creek, located northeast of the property, was originally considered to be a potential 
groundwater discharge area prior to constructing the Scotts facility groundwater monitoring 
network. After consecutive interpretations of groundwater flow toward the southeast, Mill Creek 
is no longer considered as a discharge area for groundwater. Examination of a regional bedrock 
map indicates the possibility that the groundwater is flowing with the regional bedrock dip. 
Because of the relative lack of surface topography and the low permeability of the clay till, it is 
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likely that no local flow cell has developed, and groundwater flow in the area of the Scotts 
Marysville facility is part of a larger regional flow cell. This being the case, it appears that the 
most likely discharge area for groundwater flow beneath the Scotts Marysville facility is the 
Scioto River, located approximately 12 miles to the east of the site. 

Slug tests were conducted in March 1998 on eight monitoring wells: TW-8, TW-IOB, MW-23, 
MW-28, MW-31, MW-37, MW-38, and MW-39 (B&N, 1998a). Results of the tests are presented 
in Table 2.2. The wells selected represent shallow sand material (TW-lOB, MW-31, and 
MW-38), silty clay till (TW-8), and sand and gravel layers encountered at or below 950 feet amsl 
(MW-23, MW-28, MW-37, and MW-39). Hydraulic conductivity values for the silty clay range 
from 4.7 x 10-7 centimeters per second (cm/sec) to 6.0 x 10-6 cm/sec, and for the sandy layers 
range from 1.43 x 10-5 cm/sec to 3.27 x 10-3 cm/sec. 

Plant Area 

Plate 3 shows the groundwater elevations and flow directions in the plant area. The southerly 
groundwater flow direction shown on this sheet has been consistent through all the groundwater 
elevation measurement events conducted to date. Also typical is the general indication of a 
groundwater flow direction, with apparent local irregularities or inconsistency between water 
levels. This is another indication that the sand layers encountered are not interconnected and 
laterally extensive. The groundwater surface shown is the anticipated result of water level 
measurements obtained from poorly interconnected and laterally truncated, tube-like sand 
deposits. 

Shallow saturated conditions were encountered in the v1c1mty of the plant in MW-38 and 
MW-40. These wells were installed in the vicinity of Pond 3. Groundwater was encountered in a 
thin sand layer at approximately 969 feet amsl in MW-38. Shallow saturated conditions were 
encountered in clayey gravel at approximately 975 feet amsl in MW-40. Wet conditions were 
also encountered in the waste materials in Landfill 1. The lower two feet of waste encountered in 
monitoring wells MW-41 and MW-42 was wet. However the silty clay beneath the fill was only 
slightly moist and the first aquifer was encountered 25 and 35 feet below the fill in MW-41 and 
MW-42, respectively. These wells were installed as double-cased wells near the south edge of 
Landfill 1. Table 2.3 presents a summary of the well installation details for all the wells at the 
Scotts Marysville facility. 

Water level fluctuations from the dry season to the wet season in most of the wells at the plant 
area are generally within 2 feet (Table 2.1). Water level fluctuations in shallow well MW-38 are 
closer to 4 feet. 

Landfills 4 and 5, Field Broadcast Area 1 

Plate 3 shows the groundwater elevations and flow directions in the v1c1mty of Landfill 4, 
Landfill 5 and Field Broadcast Area 1. The easterly groundwater flow direction shown on this 
plate has been consistent through all the groundwater elevation measurement events conducted to 
date. Also typical is the general indication of a groundwater flow direction, with apparent local 
irregularities or inconsistency between water levels. This is another indication that the sand layers 
encountered are not interconnected and laterally extensive. The groundwater surface shown is the 
anticipated result of water level measurements obtained from poorly interconnected and laterally 
truncated, tube-like sand deposits. 
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Several of the borings in this area encountered shallow sand deposits above 950 feet amsl. 
MW-29, MW-31, and MW-35 all encountered shallow saturated zones. The shallow sand layer 
encountered apparently influences water levels in MW-31. Water levels in this well are 
approximately 10 feet higher than in wells MW-28, MW-35, and MW-36, which are all screened 
at the same elevation. Water levels in MW-29 and MW-31 generally show larger fluctuations in 
water levels than the deeper wells. 

Landfill 2 

Plate 3 shows the groundwater flow directions in the vicinity of Landfill 2. The southeasterly 
flow direction shown on this map has been consistent through all of the groundwater elevation 
measurements obtained to date. As with the areas evaluated west of the railroad tracks, the water 
levels do not represent saturated layers that are interconnected. Other than wet conditions in the 
top 2 feet of waste materials in MW-22 , no shallow saturated zones above 950 feet amsl have 
been encountered. 

Landfill 3 

Plate 3 shows the groundwater flow directions in the vicinity of Landfill 3. The southerly to 
southeasterly groundwater flow direction shown on this sheet is fairly consistent of groundwater 
flow directions at Landfill 3. As with the other areas evaluated, the groundwater levels 
demonstrate local inconsistencies ·in water level, indicating a lack of interconnection in the 
saturated sand layers encountered. No shallow saturated zones have been encountered in the 
vicinity of Landfill 3. 

Surrounding Land Use and Ownership 

The majority of the surrounding land use is agricultural, with some areas of industrial and 
residential land use. The surrounding land use, including the names of the property owners and 
property lines, is shown on Figure 2.2. The major industrial facilities near The Scotts Company 
include Goodyear Tire and Rubber Co. and American Brake Shoe Co. 

Utilities 

Plate 1 display the utilities located across the Scotts Marysville facility. Utilities identified 
include water, sewer, and natural gas. 

Location of Wells 

Plate I shows the location of all past and present production and groundwater monitoring wells. 
The wells installed for previous investigations are depicted on Plate 1 with a smaller icon and 
font. The groundwater monitoring wells installed for the purposes of evaluating the nine IUs are 
depicted with the larger icon and font. Wells that appear shaded have been abandoned. Table 2.3 
presents a summary of the well installation details for all the wells at the Scotts Marysville 
facility. · 

Drainage Features 

Plate 1 shows the general topographic features of the Scotts Marysville facility. This sheet shows 
the waterways and surface water containment features. The main waterway present on the site is 
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Crosses Run, a small ephemeral stream that flows from west to east through the facility. The main 
branch of Crosses Run flows from west to east south of Scottslawn Road. North Branch Crosses 
Run enters the main branch at the intersection of Scottslawn Road and Industrial Parkway. This 
portion of the stream flows along the northeast edge of the employee parking lot and warehouse 
area. 

Ecological Setting 

2.1.8.1 Description of Major Habitat Types 

Habitat in the vicinity of the Scotts Marysville facility is primarily limited to a narrow riparian 
corridor along portions of Crosses Run and a higher quality corridor along Mill Creek. Most of 
the forest habitat in the area consists of these riparian corridors. Plate 4 displays the wetlands, 
forested areas, and riparian corridor features in the vicinity of the Scotts Marysville facility. The 
headwater area of Mill Creek is characterized by the densest tree cover in the watershed. A 
greater concentration of this forest cover occurs as a narrow riparian corridor which proceeds 
downstream along Mill Creek and eventually to Crosses Run. The majority of Crosses Run that 
flows through Scotts Marysville property lacks any forested habitat and is bounded by maintained 
grass banks. Remaining woodlands located in the area are typical of those existing in Union 
County, consisting of small, widely scattered woodlots. 

Aquatic habitat in the area is limited primarily to Crosses Run and Mill Creek (Plate 4). Crosses 
Run is an intermittent drainage way and typically does not contain water in headwater areas 
during seasonal dry periods. A few potential natural wetlands are identified on the National 
Wetland Inventory (NWI) covering Crosses Run and Mill Creek in the vicinity of Scotts property. 
These areas are characterized as palustrine emergent wetlands which are temporarily flooded 
(PEMA) and palustrine forested wetlands which are seasonally flooded (PFOIC). The remaining 
wetland systems identified on the NWI maps on or in the vicinity of Scotts Marysville property 
consist of ponds and the wastewater impoundments for the Scotts and Goodyear facilities 
(characterized as excavated or diked/impounded areas [PUBGh, PUBGx, and PUBK.h]). 

2.1.8.2 Description of Plant and Animal Types 

Natural plants occurring in the vicinity of Scotts are limited mostly to tree species. Dominant tree 
species occurring in the forested riparian zones along areas of Crosses Run and Mill Creek 
include cottonwood (Populus _deltoides), silver maple (Acer saccharinum), red maple (Acer 
rubrum), sycamore (Platanus occidentalis), box elder (Acer negundo), buckeye (Aesculus 
glabra), hackberry (Ce/tis occidentalis), willow (Salix spp.), green ash (Fraxinus pennsylvanica), 
and American elm ( Ulmus americana). 

Records of macroinvertebrate and fish species collected from the vicinity of the Scotts Marysville 
facility as contained within the document "Biological and Water Quality Study of Mill Creek 
(Scioto River Basin) and Selected Tributaries" were reviewed. This study included sampling 
conducted by the Ohio EPA on the mainstream of Crosses Run and the North Branch of Crosses 
Run as they flow through Scotts property. The North Branch of Crosses Run is characterized as a 
small headwater drainage that originates in fallow pasture and agricultural fields just west of 
Scotts property. This branch then traverses Scotts property and drains into Crosses Run. 

As recorded by Ohio EPA, both macroinvertebrate and fish species collected from Crosses Run in 
the vicinity of Scotts are limited to pollution tolerant species. Qualitative macroinvertebrate 

2-7 



RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE I I. 1999 

collections from Crosses Run upstream of Scotts property consisted primarily of backswimmers, 
dragonflies, and water beetles. Large numbers of lung-breathing snails (Physel/a sp.) were also 
collected in the area upstream of Scotts. At sampling locations downstream of Scotts, two tolerant 
midge taxa, Cricotopus sylvestris and Polypedilum il/inoense, dominated the macroinvertebrate 
samples. A species of the tolerant mayfly genera Callibaetis was also collected in the vicinity of 
Scotts property. 

Fish collected from both Crosses Run and the North Branch of Crosses Run were limited to 
tolerant species. Species collected include creek chub (Semotilus atromacu/atus), green sunfish 
(Lepomis cyanellus), fathead minnow (Pimephales prome/as), juvenile largemouth bass 
(Micropterus sa/moides), common carp (Cyprinus carpio), and white sucker (Catostomus 
commersoni). 

No census has been conducted for mammals, amphibians, reptiles, or birds at or near the Scotts 
facility; however, the old fields, drainage ditches, wetlands, and riparian corridors would provide 
habitat for animals tolerant of disturbed environments. These animals could include some the 
following common mammals: opossum (Dide/phis virginiana), short-tailed shrew (Blarina 
brevicauda), eastern cottontail (Sylvilagus .floridanus), eastern chipmunk (Tamias striatus), 
groundhog (Marmo/a monax), eastern gray squirrel (Sciurus caro/inensis), prairie deer mouse 
(Peromyscus maniculatus), white-footed mouse (Peromyscus leucopus), meadow vole (Microtus 
pennsylvanicus), house mouse (Mus muscu/us), meadow jumping mouse (Zapus hudsonius), gray 
fox (Urocyon cineroargenteus), raccoon (Procyon lotor), striped skunk (Mephitis mephitis), 
white-tailed deer (Odocoi/eus virginianus), and muskrat (Ondatra zibethicus). 

Resident amphibians and reptiles likely would include some of the following common species: 
American toad (Buja americanus), bullfrog (Rana catesbeiana), wood frog (Rana sylvatica), 
snapping turtle (Chelydra serpentina), eastern box turtle (Terrapene caro/ina), painted turtle 
(Chrysemys picta), blue racer (Co/umber constrictor), rat snake (Elaphe obsoleta), northern water 
snake (Nerodia sipedon), queen snake (Regina septemvittata), brown snake (Storeria dekayi), and 
garter snake (Thamnophis ~irtalis). 

A large number of bird species could use the available habitats as nesting and foraging areas. 
Potential bird species are too numerous to list; however, common species include: American crow 
(Corvus brachyrhynchos), blue jay (Cyanocitta cristata), northern cardinal (Cardinalis 
cardinalis), American robin (Turdus migratorius), house sparrow (Passer domesticus), house 
finch (Carpodacus mexicanus). european starling (Sturnus vulgaris), turkey vulture (Cathartes 
aura), mourning dove (Zenaida macroura), red-winged blackbird (Agelainus phoeniceus), 
red-tailed hawk (Buteo jamaicensis), Carolina chickadee (Parus caro/inensis), and great blue 
heron (Ardea herodias). 

Numerous arthropod species (insects, spiders, etc.) are potentially present, including butterflies 
and moths (lepidoptera), beetles (coleoptera), bees, wasps, and ants (hymenoptera), and flies 
(diptera). 

Records of federally endangered species from the United States Fish & Wildlife Service (U.S. 
F&WS) which have the potential to be located within the vicinity of the Scotts Marysville 
property include the Indiana bat (Myotis soda/is), the peregrine falcon (Falco peregrinus), the 
Scioto madtom (Noturus trautmani), the clubshell mussel (Pleurobema clava), and the northern 
riffleshell mussel (Epioblasma tortu/osa rangiana). 
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Indiana bat habitat primarily consists of dead trees and snags along riparian corridors, especially 
trees with exfoliating bark or cavities which may be used as maternity roost areas. Woodlots 
adjacent to stream corridors which serve as forage sites are also important habitat requirements 
for this species. There is potential for areas such as these to exist in the vicinity of Scotts, 
primarily along Mill Creek and areas of Crosses Run. 

The preferred habitat of the peregrine falcon consists of open areas, including open fields and 
reservoirs. Tall buildings have been chosen as nesting locations in urbanized areas. 

Mill Creek is the only potential habitat located in the vicinity of Scotts for the Scioto madtom, 
clubshell mussel, and northern riffleshell mussel. The Scioto madtom is a rare species which is 
known mainly from the downstream end of sand-gravel riffles in the Scioto River drainage 
system. Both previously mentioned mussel species require good water quality, including low 
suspended solids and silt-free substrates composed of sand, gravel, and cobble. 

2.2. GROUNDWATER MONITORING RESULTS 

The most recent groundwater sampling event was conducted in June 1998. The June 1998 
sampling represents the seventh quarterly event performed since November 1996. It was the first 
event where samples were collected from wells MW-41 and MW-42 that were installed in May 
1998. MW-25 and MW-26 were abandoned prior to the sampling event. The groundwater 
samples collected were analyzed for a list of compounds that included herbicides, pesticides, 
semivolatile organic compounds (SVOCs) including acid compounds and base/neutral 
compounds, volatile organic compounds (VOCs), inorganics, and several water quality 
parameters. The list of parameters was developed from the list of compounds identified in 
sampling conducted by Ohio Environmental Protection Agency (EPA) for the December 1994 
preliminary assessment. Laboratory analyses were performed by Aqua Tech Environmental 
Laboratories, Inc., an Ohio EPA Voluntary Action Program (VAP) certified laboratory. 

On September 29, 1998, MW-34, MW-37, and MW-40 were resampled to confirm the presence 
of herbicides. MW-41 was resampled to confirm the presence of 2,4-D and chlordane. The 
previous detections of pesticides and herbicides in these four wells were all reported below 
laboratory detection limits during the September 1998 resample event. The groundwater 
analytical results are summarized in Table 2.4. 

No VOCs were detected in the June 1998 groundwater samples. 

Two SVOCs were detected in the June 1998 groundwater samples. At MW-40, the plasticizer 
bis(2-ethylhexyl)phthalate concentration (13 µg/I) exceeded the MCL of 6 µg/I. 
Bis(2-ethylhexyl)phthalate was also detected in MW-39 and MW-42 at 3.0 µg/l and 2.5 µg/I, 
respectively. Di-n-butylphthalate was detected in MW-35 at 1.5 µg/I. No other SVOCs were 
detected in groundwater. 

The herbicide 2,4-D was detected in MW-28 at 0.14 µg/I, in MW-34 at 0.11 µg/I, in MW-37 at 
0.12 µg/1, and in MW-41 at 0.28 µg/1. All detections were below the U.S. EPA MCL of 70 µg/I. 
The herbicide MCPP was detected in MW-40 at 37 µg/I. MCPP is not currently regulated by U.S. 
EPA. No other herbicides were detected in groundwater. 2,4-D was reported below laboratory 
detection limits in MW-34, MW-37, and MW-41 during the September 1998 resample event. 
MCPP was reported below laboratory detection limits in MW-40 as well. 
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In June 1998, chlordane was detected at MW-41 at 0.87 µg/I, which is below the U.S. EPA MCL 
of 2.0 µg/1. Chlordane was reported below laboratory detection limits in MW-41 during the 
September 1998 ·resample event. No other pesticides were detected in groundwater. 

At MW-38, 32.0 mg/I nitrate/nitrite was detected which exceeds the MCL of 10 mg/I. Other 
nitrate/nitrite concentrations and inorganics concentrations detected were below MCLs. 
Excluding the result for MW-38, nitrate and ammonia concentrations detected have been 
relatively low indicating that groundwater has not been impacted by the application or disposal of 
lawn care products. 

In general, the June 1998 results are consistent with historical results. Any detections not 
discussed above were within normal and typical ranges. Historically, the pesticide chlordane was 
detected in groundwater samples from MW-25. Two new wells, MW-41 and MW-42, were 
installed to replace MW-25 and MW-26. As mentioned above, a low level of chlordane (below 
MCL) was detected in MW-41 during the June 1998 sampling event. However, the September 
1998 resample reported chlordane concentrations below laboratory detection limits. 

2.3. PRIOR SITE INVESTIGATIONS 

Previous site investigation work conducted at the Scotts Marysville facility includes the 1985 
Resource Conservation and Recovery Act (RCRA) closure of Pond 1, two hydrogeologic 
investigations of the eight areas of concern, and ongoing groundwater, surface water, and stream 
sediment monitoring. A total of 49 groundwater monitoring wells have been installed and 
sampled at the Scotts property. In addition, approximately 73 stream sediment and 21 stream 
water samples, as well as 120 source area soil and waste samples have been collected and 
analyzed. The following sections briefly discuss this work. 

2.3.1 Pond Site Investigation and Closure 

T.A. Gleason and Associates evaluated the hydrogeologic conditions in the vicinity of Pond 1 in 
1984 through 1985 in three separate reports. T.A. Gleason and Associates determined the 
following regarding site conditions in the vicinity of Pond 1: 

• Glacial till underlying Pond 1 is primarily silty clay to Elevation 950 mean sea level (msl) 
(approximately 25 feet below ground surface [bgs]). Below this elevation, the glacial 
materials are interbedded with sand layers. 

• The clay till materials between the ground surface and Elevation 950 msl have a very low 
permeability with few sand lenses. 

• There is a downward vertical gradient in the glacial materials; however, based on the head 
difference between shallow and deep wells and the materials encountered, the vertical 
permeability is low. 

• Prior to closure of Pond 1, the wells within a few hundred feet of the impoundment showed 
elevated nitrate levels. After the pond was closed, nitrate levels dropped to near background. 
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2.3.2 Ohio EPA Water Quality Monitoring and Assessment 

The Ohio EPA Division of Surface Water conducted biological and water quality studies of Mill 
Creek and selected tributaries in 1986, 1991, and 1995 (Ohio EPA, 1987, 1991, and 1997). These 
studies extended from upstream of Otter Creek near East Liberty to the Mill Rd. bridge near the 
confluence with the Scioto River. The Scotts Company was one of several potential pollution 
sources in the study area. One objective of these studies was to evaluate the impact of The Scotts 
Company and subsidiaries as a potential source of toxics and biological degradation. 

2.3.3 Ohio EPA Revised Preliminary Assessment 

In December 1994, the Ohio EPA Division of Remedial Response (DERR) conducted sampling 
at The Scotts Company. The purpose of this sampling was facility characterization. Samples were 
collected from surface waters, sediments, and soils in the vicinity of the Landfill 1 through 
Landfill 5 and Field Broadcast Areas 1 and 2. Additionally, groundwater samples were collected 
from one on-site production well and on-site monitoring wells in the summer of 1995. All 
samples were analyzed for ammonia, nitrate and nitrite, inorganics, pesticides, herbicides, VOCs, 
SVOCs, and polychlorinated biphenyls (PCBs). Inorganics, VOCs, SVOCs, pesticides, and 
herbicides were detected in surface water, soil, and sediment samples (Ohio EPA, 1995). 

2.3.4 Ohio EPA Mill Creek Geographic Initiative 

To further characterize sediment and surface water at Mill Creek and selected tributaries, the 
Ohio EPA Division of Emergency and Remedial Response (DERR) performed additional 
sampling in August 1997 (Ohio EPA, l 998b ). Surface water and sediment samples were taken at 
Crosses Run just before flowing into Mill Creek and at Crosses Run just downstream of U.S. 
Route 33 and Landfill 3. Duplicate surface water and sediment samples were taken at the location 
downstream of U.S. Route 33 and Landfill 3. Surface water samples were analyzed for pesticides, 
while sediment samples were analyzed for pesticides and PCBs. 

2.3.5 V AP Phase 1 

Burgess & Niple, Limited (B&N) completed a Phase 1 Environmental Site Assessment (ESA) in 
July 1997 under Ohio Environmental Protection Agency (EPA) Voluntary Action Program 
(V AP) protocol. The Phase 1 ESA provided a detailed review of potential environmental impacts 
at the Scotts Marysville facility. Based on the results of the Phase I and discussions with Ohio 
EPA, the primary sources of potential environmental impact were identified as the following 
eight areas-Landfill 1 through Landfill 5, Field Broadcast Area (FBA) 1 and 2, and Pond 2 
(B&N, 1997c). 

2.3.6 B&N Hydrogeologic Investigations 

B&N has installed groundwater monitoring wells during three separate drilling events. The 
location of the monitoring wells installed is shown on Plate 1. The first drilling event was 
conducted in October 1996, and consisted of installing 14 wells around the five landfills and two 
field broadcast areas. Results of this drilling program were summarized in the following report 
previously submitted to Ohio EPA: 

Hydrogeo/ogic Investigation of Former Disposal Sites, November 1996 Groundwater 
Monitoring Well Installation Results, B&N, December 1996. 
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Details on the well installation for monitoring wells MW-21 through MW-34 are presented in this 
report along with hydrogeologic interpretations. 

Six monitoring weils were installed during a second event conducted between November 1997 
and January 1998 (MW-35 through MW-40). These six additional wells were installed where 
additional information downgradient of the source areas was needed. Results of the well 
installations are documented in the following report: 

Groundwater Monitoring Well Installation and Waste/Stream Sediment Characterization, 
B&N, April 1998. 

Two additional wells were installed during a third event in May 1998 (MW-41 and MW-42). 
These two wells were installed to replace MW-25 and MW-26, which were determined to be 
completed through waste in the vicinity of Landfill 1. Results of this well installation will be 
documented in a report that is anticipated to be published in December 1998. 

2.3. 7 Quarterly Sampling Reports 

Groundwater, surface water, and stream sediment sampling have been performed quarterly since 
November 1996 to evaluate potential environmental impacts from historic waste disposal 
operations at the Scotts facility. A series of reports has been prepared documenting results of the 
first six sampling events conducted. Each of the following reports includes discussions of the 
groundwater analytical results and flow direction. 

Hydrogeologic Investigation of Former Disposal Sites, November 1996 Groundwater, 
Surface Water, and Stream Sediment Sampling Results, B&N, December 1996. 

Hydrogeologic Investigation of Former Disposal Sites, February 1997 Groundwater, 
Surface Water, and Stream Sediment Sampling Results, B&N, March 1997. 

Hydrogeologic Investigation of Former Disposal Sites, May 1997 Groundwater, Surface 
Water, and Stream Sediment Sampling Results, B&N, June 1997. 

Hydrogeologic Investigation of Former Disposal Sites, August 1997 Groundwater, 
Surface Water, and Stream Sediment Sampling Results, B&N, September 1998. 

Hydrogeologic Investigation of Former Disposal Sites, November 1997 Groundwater, 
Surface Water, and Stream Sediment Sampling Results, B&N, December 1998. 

Hydrogeologic Investigation of Former Disposal Sites, February 1998 Groundwater, 
Surface Water, and Stream Sediment Sampling Results, B&N, March 1998. 

Hydrogeologic Investigation of Former Disposal Sites, June 1998 Groundwater, Surface 
Water, and Stream Sediment Sampling Results, B&N, Document in Progress. 

2.3.8 1997 Waste/Stream Sediment Characterization Study 

A waste characterization study was begun in December 1997 and completed in January 1998 
(B&N, l 998a). Soils from the eight potential areas of concern were collected and analyzed by a 
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V AP certified laboratory to determine the chemical characteristics of the waste associated with 
each area of concern. Pesticides, herbicides, and polycyclic aromatic hydrocarbons (PAHs) were 
detected. The soil analytical results are summarized in Table 2.5. The locations of the soil 
samples collected are presented in Plate 5. 

To evaluate possible impacts to Crosses Run via runoff over the eight potential source areas, 22 
sediment samples were collected during this investigation (Plate 6). The sediment samples were 
analyzed for pesticides, herbicides, and SVOCs. The analytical results for the sediment samples 
are summarized in Table 2.6. The locations of the sediment samples collected are presented in 
Plate 6. 

2.3.9 Delineation of Potential Source Areas 

The limits of waste at each of the eight potential source areas were determined using a 
combination of methods. Prior to conducting fieldwork to establish the extent of the source area, 
aerial photographs taken between 1957 and 1994 were studied to locate landmarks that could be 
used to better define the limit of waste placement. Examination of the photographs was done in 
conjunction with a site walk-over (B&N, l 996a). 

The field delineation of waste involved examination of soil cores obtained using hydraulic direct 
push methods. Seventy-two direct push borings were completed during the delineation. Each core 
was examined for the presence of vermiculite layers (B & N, l 998c ). Vermiculite is a readily 
distinguishable mica-like material that is the carrier for the Scotts lawn products. The southern 
perimeter of Landfill 2 and the eastern perimeter of Landfill 3 were delineated manually with a 
soil auger. The boundaries of the eight areas of concern shown on Plate I were drawn using a 
combination of the aforementioned methods. 

2.3.10 1998 Stream Sediment Sampling 

To confirm the results from the stream sediment sampling conducted in December 1997, an 
additional 34 stream sediment samples were collected (B&N, l 998d). Each of the sediment 
samples were analyzed for pesticides, herbicides, arsenic, mercury, and total organic carbon. 
Twelve samples (Sediment 2, 6, 8, I 0, 11, 13, 16, 17, 18, 21, 22, and 26) were analyzed for 
reactive sulfide and alkalinity. Eight samples (Sediment 3, 5, 7, 12, 15, 20, 23, and Sediment 
duplicate-I) were analyzed for SVOCs. Twelve samples (sediment 2, 6, 8, 10, 11, 13, 16, 27, 28, 
21, 22, and 26) underwent sieve analyses to describe soil grain size and provide an exact soil 
identification. 

2.4. UNIT SPECIFIC DESCRIPTIONS 

The following unit specific descriptions provide a comprehensive overview of past and present 
conditions at each of the investigative units. 

2.4.1 Landfill 1 

Landfill 1 is located west of the railroad tracks and south of the north branch of Crosses Run in 
the northwest portion of the Scotts property (Plate I). 
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Landfill 1 was used for disposal of off-spec venniculite waste from 1956 to I 959. In August 
1998, an interim action was conducted which involved the final closure of Landfill I. The action 
was associated with the installation of a railroad siding on Scotts property. The final closure 
design was agreed to by Ohio EPA (Ohio EPA, 1998a). 

The final cover consisted of one foot of clay, a 40-mil linear low-density polyethylene (LLD PE) 
membrane, and one foot of vegetative cover (B&N, 1998c ). Part of the landfill materials were 
relocated, capped, and stabilized as part of a project involving the placement of the rail spur 
through the landfill. For this project, sheet piling was driven through the waste materials along 
either side of the rail spur. Waste materials were removed from between the sheet piling and 
placed on top of adjacent waste materials. The area between the sheet piling was backfilled with 
clay. Waste materials placed outside of the sheet piling were stabilized with stone geogrid and 
clay. Waste materials were kept inside the footprint of the original landfill (B&N, 1998c). 

2.4.1.2 Nature and Extent of Potential Contamination 

Waste Delineation 

Five soil borings (B-5 to B-9) were completed on June 12, 1998 using direct push technology to 
determine the limits of waste at landfill 1 (B&N, 1998c). The lateral limits were generally 
confined to the area between Pond 3 and Above Ground Storage Tanks 5 and SA. The borings 
confinned the known boundary of Landfill I (Figure 2.3). 

Soils 

It should be noted that the soils discussed here have been covered with a cap as discussed above. 
The concentrations of chemical constituents discussed here have therefore been isolated by one 
foot of clay, a 40-mil linear low-density polyethylene (LLDPE) membrane, and one foot of 
vegetative cover. 

Four soil samples were collected by Burgess & Niple at Landfill 1 (Figure 2.3) (B&N, l 998a). 
Soil 6 and Soil 7 were collected from the depth interval of 0 to 4 inches. Soil 8 was collected 
from the 3 to 5 inch depth interval. Soil 9 was collected from the I 8 to 24 inch depth interval. 
Sampling focused on exposed waste material along the drainage ditch adjacent to Pond 3, where 
erosion of the existing cover and groundhog activity had exposed waste venniculite in the ditch. 
The soil samples were analyzed for pesticides, herbicides, and SVOCs. The soil analytical results 
are summarized in Table 2.5. 

Chlordane and 4,4' -DDT were detected in all four soil samples. Chlordane was detected at 
concentrations ranging from 7,200 (Soil 6) to 82,000 µg/kg (Soil 8). 4,4'-DDT was detected at 
concentrations ranging from 910 (Soil 6) to 8,800 µg/kg (Soil 8). The herbicide silvex was 
detected in Soil 6 at a concentration of 80 µg/kg. SVOCs were detected in Soil 6 and 7 at 
concentrations ranging from 520 µg/kg (fluoranthene, Soil 6) to 1,500 µg/kg (pyrene, Soil 7 and 
naphthalene, Soil 6). 

During Ohio EPA sampling (Ohio EPA, 1995), one soil sample (OMS-S0-11) was collected for 
analysis of SVOCs, pesticides, herbicides, ammonia, nitrate/nitrite, and inorganics. The soil 
analytical results for the Ohio EPA sampling are summarized in Table 2.5. Nitrate/nitrite, 
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benzo(a)pyrene, and chlordane were detected in OMS-SO-I I at concentrations of 336.0 mg/kg, 
1 IO.OJ µg/kg, and 4,200.0 µg/kg, respectively. Mercury was also detected at a concentration of 
0.13 mg/kg. The depth the soil sample was collected from is not recorded. 

Sediment 

Sample Sedimentl from B&N's December I997 investigation was located adjacent to Landfill 1 
and was analyzed for pesticides, herbicides, and SVOCs (Figure 2.3) (B&N, I 998b). The 
sediment analytical results are summarized in Table 2.6. The pesticides chlordane and 4,4'-DDT 
were detected at concentrations of 2,500 µg/kg and 340 µg/kg, respectively. The herbicide 2,4-D 
was detected at a concentration of I 50 µg/kg. SVOCs were detected in this sediment sample at 
concentrations ranging from 900 µg/kg (benzo(a)anthracene) to 2,IOO µg/kg (pyrene). 

Groundwater 

Groundwater quality at Landfill I were assessed by three monitoring wells installed in October 
1996: MW-25, MW-26, and MW-27 (B&N, 1996a). The groundwater elevations indicated a flow 
direction to the southeast. Based on this flow direction, MW-25 and MW-26 are downgradient of 
Landfill I and MW-27 is upgradient of Landfill 1 (Figure 2.3). In May I998, groundwater 
monitoring wells MW-4I and MW-42 were installed to replace MW-25 and MW-26 which were 
inside landfill limits and had been drilled through a few feet of waste (B&N, I998b). A series of 
seven sampling events were conducted on a quarterly basis between November I 996 and June 
I 998. Groundwater samples were analyzed for VOCs, SVOCs, pesticides, herbicides, inorganics, 
and several water quality parameters. The groundwater analytical results are summarized in 
Table 2.4. 

The only inorganic constituents detected at Landfill I above the MCL for drinking water were 
nickel (I IO µg/I at MW-25, November I996 and I50 µg/I at MW-27, November I996 and 
ammonia between 1.34 and 2.2 mg/L in MW-25). The MCL for nickel is IOO µg/I. The only 
pesticide detected at Landfill I was chlordane at concentrations ranging from O. I 8 µg/I (MW-25, 
February I 998) to 2.1 µg/1 (MW-25, August I 997). Chlordane was detected once above its MCL 
of 2.0 µg/I. The only herbicide detected at Landfill I was 2,4-dichlorophenoxyacetic acid at a 
concentration of0.28 µg/I (MW-4I, June 1998). 2,4-dichlorophenoxyacetic acid was not detected 
above its MCL. 

SVOCs detected at Landfi-11 were bis(2-ethylhexyl)phthalate, diethylphthalate, and 
di-n-butylphthalate. Bis(2-ethylhexyl)phthalate was detected at concentrations ranging from I .3 
µg/I (MW-25, February 1998, below laboratory EQL) to 8.2 µg/l (MW-27, May 1997). 
Diethylphthalate was detected at a concentration of 0.28 µg/I (MW-26, August 1997, below 
laboratory EQL). Di-n-butylphthalate was detected at concentrations of 2.7 µg/I (MW-27, August 
1997, below laboratory EQL) and 1.0 µg/I (MW-26, August I997, below laboratory EQL). 

VOCs detected at Landfill 1 were acetone, chloroform, methylene chloride, and toluene. Acetone 
and chloroform were detected at concentrations of 1.46 and 0.634 µg/I (MW-26, August I 997, 
below laboratory EQL), respectively. Methylene chloride was detected at concentrations ranging 
from 2.5 µg/I (MW-26, May I997) to 2.9 µg/l (MW-27, May 1997). Methylene chloride was also 
detected in the trip blank during the May 1997 sampling event, thus potentially indicating that the 
May I 997 detections may have been due to laboratory interference. Toluene was detected at a 
concentration of0.420 µg/I (MW-25, August I997, below laboratory EQL). 
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In March 1997, silt fencing was installed around Landfill 1 to reduce exposure of waste material 
to stormwater runoff (Figure 2.3). In addition, the soil cover was redistributed to cover exposed 
waste brought up by burrowing animals. Areas of heavy vegetation were cleared and a mowing 
schedule established in order to reduce burrowing activity (B&N, l 998b ). As discussed in Section 
4.2.1.1, the landfill was closed in August 1998. 

2.4.2 Landfill 2 

Landfill 2 is located in the east-southeast comer of the Scotts property, southwest of Industrial 
Parkway and southeast of Scottslawn Road. Crosses Run is located along the east and south 
boundaries of the landfill (Plate 1). 

2.4.2.1 Site History 

Landfill 2 was used for disposal of off-spec vermiculite waste from 1959 to 1961. Landfill 2 is 
currently covered by one foot or less of clay soil. Rodent activity around the landfill has locally 
exposed waste (B&N, l 998b ). 

2.4.2.2 Nature and Extent of Potential Contamination 

Waste Delineation 

Twenty soil borings (B-10 to B-29) were completed on June 12 and 15, 1998 using direct push 
technology to determine the limits of waste at Landfill 2 (B&N, 1998c ). The borings were taken 
on the north, south and west sides of the landfill. They confirmed the known boundary of 
Landfill 2 (Figure 2.4). 

Soils 

B&N collected four soil samples (Soil 29A, Soil 30, Soil 31, and Soil 32) from the 0 to 3 inch 
depth interval (B&N, I 998a). Soil 29B was collected from the 24 to 30 inches depth interval. 
Sampling focused on areas of thin cover and/or exposed vermiculite waste. Soil 29B was 
collected from the waste material within the landfill. The soil samples were analyzed for SVOCs, 
pesticides, and herbicides. The soil analytical results are summarized in Table 2.5. 

Chlordane was detected in four of the five soil samples at concentrations ranging from 1,300 (Soil 
32) to 13,000 µg/kg (Soil 31). 4,4'-DDD and 4,4'-DDT were detected in three of the five 
samples. 4,4' -DDD was detected in concentrations ranging from 1,300 (Soil 29B) to 2,400 µg/kg 
(Soil 31 ). 4,4' -DDT was detected in concentrations ranging from 5, 700 (Soil 29B) to 8, 700 µg/kg 
(Soil 31 ). No herbicides were detected. SVOCs were detected in Soils 29A and 32 at 
concentrations ranging from 630 µg/kg (fluoranthene, Soil 32) to 1,000 µg/kg 
(di-n-butylphthalate, Soil 29A). 

One soil sample was collected by Ohio EPA (OMS-S0-04) for analysis of SVOCs, pesticides, 
herbicides, ammonia, nitrate/nitrite, and inorganics (Ohio EPA, 1995). The soil analytical results 
are summarized in Table 2.5. Manganese was detected in OMS-S0-04 at a concentration of 737.0 
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mg/kg and mercury at a concentration of 0.08 mg/kg. The depth the soil sample was collected 
from is not recorded. 

Sediment 

Sample Sediment 12 from B&N's December 1997 investigation is located adjacent to Landfill 2 
(Figure 2.4). Sediment 12 was analyzed for pesticides, herbicides, inorganics, and SVOes (B&N, 
l 998b ). The sediment analytical results are summarized in Table 2.6. 

In sample Sediment 12, the pesticide chlordane was detected at a concentration of 160 µg/kg. 
SVOCs were also detected in sample Sediment 12 at concentrations ranging from 910 µg/kg 
(anthracene) to 5,900 µg/kg (fluoranthene). No herbicides were detected. 

Sample Sediment 5 from B&N's September I 998 investigation was located adjacent to Landfill 2 
and was analyzed for pesticides, herbicides, SVOes, arsenic, mercury, and total organic carbon 
(Figure 2.4) (B&N, 1998d). The sediment analytical results are summarized in Table 2.6. The 
pesticide chlordane was detected at a concentration of 19 mg/kg. SVOes were detected in this 
sediment sample at concentrations ranging from 6,477 µg/kg (dibenzofuran) to 62,124 µg/kg 
(fluoranthene). Arsenic and mercury were detected in Sediment 5 at concentrations of 12 mg/kg 
and 0.027 mg/kg, respectively. Herbicides were not detected in sample Sediment 5. 

Groundwater 

Groundwater samples collected from MW-22, MW-23, and MW-24 indicate a flow direction to 
the southeast. Based on this flow direction, MW-22 and MW-23 are downgradient and MW-24 is 
upgradient of Landfill 2 (Figure 2.4) (B&N, l 996a). A series of seven sampling events were 
conducted on a quarterly basis between November 1996 and June 1998. The groundwater 
samples were analyzed for voes, SVOes, pesticides, herbicides, inorganics, and several water 
quality parameters. The groundwater analytical results are summarized in Table 2.4. 

Inorganics detected at Landfill 2 above MeLs were antimony and nickel at concentrations of 6.2 
and 120 µg/I (MW-23, November 1996), respectively. The MeLs for antimony and nickel are 6.0 
and 100 µg/I, respectively. Pesticides detected at Landfill 2 were chlordane and gamma BHe 
(Lindane) at concentrations of 0.0730 µg/I (MW-22, August 1997, below laboratory EQL) and 
0.021 µg/I (MW-23, May 1997, below laboratory EQL), respectively. No herbicides were 
detected at Landfill 2. · 

SVOes detected at Landfill 2 were bis(2-ethylhexyl)phthalate and di-n-butylphthalate. 
Bis(2-ethylhexyl)phthalate was detected at concentrations ranging from l.2µg/I (MW-24, August 
1997, below laboratory EQL) to 5.2 µg/I (MW-22, August 1997, below laboratory EQL). 
Di-n-butylphthalate was detected at a concentration of 0.42 µg/I (MW-24, August 1997, below 
laboratory EQL). 

voes detected at MW-22 were acetone and methylene chloride. Acetone was detected at 
concentrations ranging from 1.40 µg/I (MW-23, August 1997, below laboratory EQL) to 1.74 
µg/I (MW-24, August 1997, below laboratory EQL). Methylene chloride was detected at 
concentrations ranging from 0.470 µg/I (MW-22, August 1997, below laboratory EQL) to 4.2 
µg/I (MW-23, May 1997). Methylene chloride was also detected in the trip blank during the May 
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1997 sampling event, thus potentially indicating that the May 1997 detections may have been due 
to laboratory interference. 

2.4.2.3 Interim Measures 

In March 1997, silt fencing was installed around Landfill 2 to reduce exposure of waste material 
to stormwater runoff (Figure 2.4) (B&N, 1998b). Additional silt fencing was installed in May 
1998 along the south and east sides of the landfill to prevent runoff of landfill materials into 
Crosses Run. The area between the landfill and Crosses Run, however, contains a 3 to 6 inch 
thick veneer of identifiable waste in the upper one foot of soil (B&N, 1998c ). 

2.4.3 Landfill 3 

Landfill 3 is located in the northeast comer of the Scotts property, southeast of Scottslawn Road 
and under U.S. Route 33 (Plate 1 ). The most significant portion of the landfill is present northeast 
of U.S. Route 33, which is currently covered by one foot or less of clay soil. A small portion of 
the landfill lies across U.S. Route 33 to the southeast. Rodent activity around the landfill has 
locally exposed waste (B&N, 1998b). 

Only the northern portion of Landfill 3 is currently owned by Scotts, with the southern portion of 
the landfill owned by The Ohio Department of Transportation (ODOT) and under their 
consideration for remedial activities. 

2.4.3.1 Site History 

Landfill 3 was used for disposal of off-spec vermiculite waste from 1962 to 1964. The landfill 
was disturbed by the ODOT when U.S. Route 33 was built in the late 1960s. The drainage ditch 
on the north side of U.S. Route 33 cuts through the landfill and has exposed the vermiculite. This 
drainage ditch has allowed waste materials from Landfill 3 to run off into Crosses Run to the 
northwest (B&N, l 998c). 

2.4.3.2 Nature and Extent of Potential Contamination 

Waste Delineation 

No new borings were taken at _Landfill 3 during the June 1998 study by Burgess & Niple (B&N, 
l 998c ). Previous delineation had been conducted from old aerial photographs and installation of 
monitoring wells. Further delineation work was completed by Dodson-Stilson, Inc. (DSI) on 
behalf of ODOT in August 1998 along U.S. Route 33 in the vicinity of Landfill 3. The study 
further defined the lateral extent of waste at Landfill 3 (Figure 2.5). 

Soils 

One soil sample (~oil 36A) was collected by B&N from the 0 to 3 inch depth interval (B&N 
l 998a). Four soil samples (Soil 33, Soil 34, Soil 35, and Soil 35 duplicate) were collected from 
the 0 to 5 inch depth interval. One soil sample (Soil 36B) was collected from the 24 to 30 inch 
depth interval (Figure 2.5). Soil samples Soil 36A and Soil 36B were collected from the portion 
of the landfill on the Scotts property. Soil samples Soil 33, Soil 34, Soil 35, and Soil 35 duplicate 
were collected from exposed waste materials along the U.S. Route 33 highway embankment, 
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which is a part of the ODOT property. The soil samples were analyzed for SVOCs, pesticides, 
and herbicides. The soil analytical results are summarized in Table 2.5. 

Soil samples 36A and 36B contained 4,4'-DDT at concentrations of 230 and 140 µg/kg, 
respectively. The herbicide 2,4-D was detected at a concentration of 40 µg/kg in 36B. 

In the soil samples collected from exposed waste materials along the U.S. Route 33 highway 
embankment, chlordane was detected in three of the four samples at concentrations ranging from 
47,000 (Soil 33) to 77,000 µg/kg (Soil 35 duplicate). 4,4'-DDD was detected in three of the four 
samples at concentrations ranging from 1,400 (Soil 35 duplicate) to 10,000 µg/kg (Soil 33). 
4,4'-DDT was detected in all four samples at concentrations ranging from 120 (Soil 34) to 13,000 
µg/kg (Soil 33). The herbicide dicamba was detected at a concentration of 110 µg/kg (Soil 33). 
The only SVOC detected was fluoranthene at a concentration of 680 µg/kg (Soil 33). 

One soil sample (OMS-S0-02) was collected by Ohio EPA for analysis of SVOCs, pesticides, 
and herbicides, ammonia, nitrate/nitrite, and inorganics (Ohio EPA, 1995). The soil analytical 
results are summarized in Table 2.5. Ammonia and nitrate/nitrite were detected in OMS-S0-02 at 
concentrations of 990.0 mg/kg and 123.0 mg/kg, respectively. SVOCs were detected in 
concentrations ranging from 390.0 µg/kg (dibenz(a,h)anthracene) to 1,200.0 µg/kg 
(benzo(b)fluoranthene. The pesticides heptachlor, 4,4'-DDE, 4,4'-DDD, and 4,4'-DDT were 
detected at concentrations of 3,500.0J, 4,400.0J, 24,000.0J, and 100,000.0 µg/kg , respectively. 
Mercury was detected at a concentration of 4.48 mg/kg. The depth the soil sample was collected 
from is not recorded. 

Sediments 

During the December 1994 Ohio EPA sampling, one sediment sample (OMS-SD-03) was 
analyzed for SVOCs, inorganics, pesticides, and herbicides. The sediment analytical results are 
summarized in Table 2.6. Manganese, benzo(a)pyrene, and chlordane were detected at 
concentrations of 420.0 mg/kg, 390.0 µg/kg, and 7, 100.0 µg/kg, respectively in OMS-SD-03. 

Sample Sediment 18 from B&N's December 1997 investigation is located adjacent to Landfill 3 
(Figure 2.5). Sediment 18 was analyzed for pesticides, herbicides, and SVOCs (B&N, 1998b ). 
The sediment analytical results are summarized in Table 2.6. Sample Sediment 18 contained the 
pesticides chlordane 4,4'-DDD, and 4,4'-DDT at concentrations of 580 µg/kg, 230 µg/kg, and 
340 µg/kg, respectively. No herbicides or SVOCs were detected. 

Samples Sediment 24a through Sediment 24d from B&N's September 1998 investigation were 
located adjacent to Landfill 3 and were analyzed for pesticides and herbicides (Figure 2.5) (B&N, 
I 998d). The sediment samples were collected in line across the width of the stream with 
Sediment 24a along the east bank and Sediment 24d along the west bank. The sediment 
analytical results are summarized in Table 2.6. The pesticide chlordane was detected in all four 
samples at concentrations ranging from 2.1 mg/kg (Sediment d) to 25 mg/kg (Sediment 24a). 
Herbicides were not detected in samples Sediment 24a through Sediment 24d. 

Surface Wat er 

During the December 1994 Ohio EPA sampling, one surface water sample (OMS-SW-01) was 
analyzed for SVOCs, pesticides, herbicides, and inorganics (Ohio EPA, 1995). The surface water 
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analytical results are summarized in Table 2. 7. The VOCs 2-butanone and toluene were detected 
at concentrations of 13.0 µg/kg and 6.1 µg/kg, respectively in OMS-SW-01. The pesticides 
heptachlor epoxide, endrin, and endosulfan II were detected at concentrations of 0.07 µg/kg , 0.10 
µg/kg, and 0.26 µg/kg, respectively. The herbicide 2,4-D was detected at a concentration of 62.0 
µg/kg. 

Groundwater 

Groundwater elevations taken from monitoring wells MW-32, MW-33, and MW-34 indicate a 
flow direction to the southeast. Based on this flow direction, MW-32 is cross-gradient, MW-33 is 
downgradient, and MW-34 is cross-gradient of Landfill 3 (Figure 2.5) (B&N, 1996a). Between 
December 1997 and January 1998, groundwater monitoring well MW-37 was installed 
downgradient of Landfill 3 (B&N, 1998b ). A series of seven sampling events have been 
conducted on a quarterly basis in these wells between November 1996 and June 1998. The 
groundwater samples were analyzed for VOCs, SVOCs, pesticides, herbicides, inorganics, and 
several water quality parameters. The groundwater analytical results are summarized in Table 2.4. 

The only inorganic constituents detected at Landfill 3 above an MCL were antimony at a 
concentration of 6.8 µg/I (MW-34, February 1997, MCL = 6.0 µg/I) and mercury at a 
concentration of 2.2 µg/I (MW-34, November 1997, MCL = 2 µG/I). Mercury was below 
detection limits in each of the other six sampling events. No pesticides have been detected at 
Landfill 3. The only herbicide detected was 2,4-dichlorophenoxyacetic acid at concentrations of 
0.11 µg/I (MW-34, June 1998) and 0.12 µg/I (MW-37, June 1998). 

SVOCs detected at Landfill 3 included bis(2-ethylhexyl)phthalate and di-n-butylphthalate. 
Bis(2-ethylhexyl)phthalate was detected at concentrations ranging from 0.76 µg/I (MW-32, 
August 1997, below laboratory EQL) to 32 µg/I (MW-33, August 1997). Di-n-butylphthalate was 
detected once at a concentration of0.287 µg/I (MW-33, August 1997, below laboratory EQL). 

VOCs detected at MW-32 included acetone and methylene chloride. Acetone was detected at a 
concentration of 1.75 µg/I (MW-32, August 1997, below laboratory EQL). Methylene chloride 
was detected at concentrations ranging from 0.884 µg/I (MW-33, August 1998, below laboratory 
EQL) to 9.7 µg/I (MW-32, May 1997). Methylene chloride was also detected in the trip blank 
during the May 1997 sampling event, potentially indicating that the May 1997 detections may be 
due to laboratory interference. -

2.4.3.3 Interim Measures 

In March 1997, silt fencing was installed around Landfill 3 to reduce exposure of waste material 
to stormwater runoff (Figure 2.5). This silt fencing was limited to the area on Scotts property. 
There. is a sizable area of exposed waste on adjacent ODOT property next to the highway ditch. In 
addition, the soil cover has been redistributed to cover exposed waste brought up by burrowing 
animals. Areas of heavy vegetation were cleared and a mowing schedule established in order to 
reduce burrowing activity (B&N, l 998b). Additional silt fencing was installed in May 1998 
between Landfill 3 and the drainage ditch and Crosses Run to prevent runoff of landfill materials 
into the surface water (Figure 2.5). ODOT is currently in the process of conducting closure of the 
section ofLandfill 3 that is located on state property (B&N, 1998c). 
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Landfill 4 is adjacent to Landfill 5 on the south-southeast corner of the Scotts property. Crosses 
Run flows along the north side of the landfill. An unnamed tributary stream to Crosses Run flows 
along the east side of the landfill (Plate I). 

2.4.4.1 Site History 

Landfill 4 was used for disposal of off-spec vermiculite waste from 1965 to 1976. Field 
observations have indicated that construction debris and brush are also present. Landfill 4 is 
currently covered by one foot or less of clay soil. Rodent activity around the landfill has locally 
exposed waste (B&N, 1998b). 

2.4.4.2 Nature and Extent of Potential Contamination 

Waste Delineation 

Fifteen soil borings (B-30 to B-44) were completed on June 16, 1998 using direct push 
technology to determine the limits of waste at Landfill 4 (B&N, 1998c). Waste was encountered 
solely at B-35, B-39, B-40, and B-41. This confirmed the known boundary of Landfill 4 (Figure 
2.6). ' 

Soil 

Three soil samples (Soil 26, Soil 27, and Soil 28A) were collected from the 0 to 3 inch depth 
interval. One soil sample (Soil 28B) was collected from the 24 to 30 inch depth interval (B&N, 
l 998a) (Figure 2.6). The soil samples were analyzed for SVOCs, pesticides, and herbicides. The 
soil analytical results are summarized in Table 2.5. Chlordane and 4,4'-DDT were detected in one 
of the four soil samples at concentrations of 280 µg/kg (Soil 27) and 120 µg/kg (Soil 26), 
respectively. No herbicides were detected. SVOCs were detected in concentrations ranging from 
530 µg/kg (phenanthrene, Soil 28B) to 87,000 µg/kg (fluoranthene, Soil 26). 

During the December 1994 Ohio EPA sampling (Ohio EPA, 1995), two soil samples 
(OMS-S0-09 and OMS-SO- I 0) were collected for analysis of SVOCs, pesticides, herbicides, 
ammonia, nitrate/nitrite, and inorganics. The soil analytical results are summarized in Table 2.5. 
Nitrate/nitrite was detected at a concentration of 103.0 mg/kg (OMS-S0-10). SVOCs were 
detected at concentrations ranging from 5,800.0 µg/kg (OSM-S0-10) to 120,000.0 µg/kg 
(OSM-S0-10). Manganese was detected at concentrations of 407.0 mg/kg (OMS-S0-09) and 
390.0 mg/kg (OMS-SO- I 0) and mercury at concentrations of 0.18 mg/kg (OMS-S0-09) and 0.25 
mg/kg (OMS-S0-10). The depths the soil samples were collected from are not recorded. 

Sediment 

Sample Sediment 7 from B&N's December 1997 investigation was collected adjacent to Landfill 
4 (Figure 2.6) (B&N, I 998b ). Sediment 7 was analyzed for pesticides, herbicides, and SVOCs. 
The sediment analytical results are summarized in Table 2.6. No pesticides or herbicides were 
detected. SVOCs were detected at concentrations ranging from 53,000 µg/kg (dibenzofuran) to 
560,000 µg/kg (fluoranthene). 
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Sample Sediment 20 from B&N's September 1998 investigation was located adjacent to Landfill 
4 and was analyzed for pesticides, herbicides, SVOCs, arsenic, mercury, and total organic carbon 
(Figure 2.6) (B&N, l 998d). The pesticide chlordane was detected at a concentration of 6.6 
mg/kg. Arsenic and mercury were detected in Sediment 20 at concentrations of 15 mg/kg and 
0.48 mg/kg, respectively. Herbicides and SVOCs were not detected in sample Sediment 20. 

Groundwater 

Groundwater elevations measured from the monitoring wells MW-28 and MW-29 indicate a flow 
direction to the southeast (Figure 2.4.4.1). Based on this flow direction, MW-28 is cross-gradient, 
and MW-29 is screened in the localized saturated zone of Landfill 4 (Figure 2.6) (B&N, l 996a). 
Between December 1997 and January 1998, groundwater monitoring well MW-36 was installed 
downgradient of Landfill 4 (B&N, l 998b ). A series of seven sampling events have been 
conducted on a quarterly basis between November 1996 and June 1998. The groundwater 
samples were analyzed for VOCs, SVOCs, pesticides, herbicides, inorganics, and several water 
quality parameters. The groundwater analytical results are summarized in Table 2.4. 

The inorganics detected at Landfill 4 above MCLs were antimony and nickel at concentrations of 
6.1 µg/I (MW-29, November 1996), and 100 µg/I (MW-29, February 1997), respectively. The 
MCLs for antimony and nickel are 6.0 and 100 µg/l, respectively. 

No pesticides were detected · at Landfill 4. The only herbicide detected was 
2,4-dichlorophenoxyacetic acid at a concentration of 0.14 µg/I (MW-28, June 1998). 

SVOCs detected at Landfill 4 were bis(2-ethylhexyl)phthalate, butylbenzyphthalate, 
diethylphthalate, and di-n-butylphthalate. Bis(2-ethylhexyl)phthalate was detected at 
concentrations ranging from 0.75 µg/I (MW-30, August 1997, below laboratory EQL) to 4.4 µg/I 
(MW-29, February 1998). Butylbenzylphthalate was detected at a concentration of 0.044 µg/I 
(MW-30, August 1997, below laboratory EQL). Diethylphthalate was detected at a concentration 
of 0.15 µg/I (MW-28, August 1997, below laboratory EQL). Di-n-butylphthalate was detected at 
concentrations of 1.2 µg/I (MW-28, August 1997, below laboratory EQL) and 0.75 µg/I (MW-30, 
August 1997, below laboratory EQL ). 

VOCs detected at Landfill 4 were acetone, methylene chloride, and toluene. Acetone was 
detected at concentrations of 1.46 µg/I (MW-28, August 1997, below laboratory EQL) and 1.77 
µg/I (MW-30, August 1997," below laboratory EQL). Methylene chloride was detected at 
concentrations ranging from 0.557 µg/I (MW-30, August 1997, below laboratory EQL) to 1.7µg/I 
(MW-29, May 1997). Methylene chloride was also detected in the trip blank during the May 1997 
sampling event, thus potentially indicating that May 1997 detections may be due to laboratory 
interference. Toluene was detected at concentrations of 0.9 µg/I (MW-28, May 1997, below 
laboratory EQL) and 0.410 µg/I (MW-28, August 1997, below laboratory EQL). 

2.4.4.3 Interim Measures 

In March 1997, silt fencing was installed around Landfill 4 to reduce exposure of waste material 
to storm water runoff (Figure 2.6) (B&N, I 998b ). Additional silt fencing was installed in May 
1998 between the landfill and Crosses Run to prevent runoff of landfill materials into Crosses 
Run (B&N, I 998c). 
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Landfill 5 is adjacent to Landfill 4 on the south-southeast comer of the Scotts property. Crosses 
Run flows along the north side of the landfill. An unnamed tributary stream to Crosses Run flow 
along the west side of the landfill (Plate 1 ). 

2.4.5.1 Site History 

Landfill 5 was used for disposal of off-spec vermiculite waste from 1976 to 1984. Field 
observations have indicated that construction debris and brush are also present. Landfill 5 is 
currently covered by one foot or less of clay soil. Rodent activity around the landfill has locally 
exposed waste (B&N, l 998b). 

2.4.5.2 Nature and Extent of Potential Contamination 

Waste Delineation 

Sixteen soil borings (B-45 to B-60) were completed on June 16, 1998 using direct push 
technology to determine the limits of waste at Landfill 5 (B&N, 1998c). Only a trace of 
vermiculite was encountered at Landfill 5. The borings confirmed the known boundary of 
Landfill 5 (Figure 2.6). 

Soils 

Two soil samples (Soil 24 and Soil 25) were collected from the 0 to 3 inch depth interval, and two 
soil samples (Soil 22 and Soil 23A) were collected from the 0 to 5 inch depth interval. One soil 
sample (Soil 23B) was collected from the 24 to 30 inches depth interval (B&N, l 998a) (Figure 
2.6). Samples 22 and 25 were collected in the drainage ditches on either side of the landfill. 
Samples 23A, 23B, and 24 were collected from the top of the landfill. The soil samples were 
analyzed for SVOCs, pesticides, and herbicides. The soil analytical results are summarized in 
Table 2.5. 

Chlordane was detected in two of the five soil samples at concentrations of 520 µg/kg (Soil 23A) 
and 240 µg/kg (Soil 24). No herbicides were detected. The only SVOC detected was fluoranthene 
at a concentration of 880 µg/kg (Soil 23A). 

During the December 1994 Ohio EPA sampling (Ohio EPA, 1995), two soil samples (OMS-S0-
19 and OMS-S0-20) were collected for analysis of SVOCs, pesticides, herbicides, ammonia, 
nitrate/nitrite, and inorganics. The soil analytical results are summarized in Table 2.5. Heptachlor 
was detected at a concentration of 1,000.0 µg/kg (OSM-S0-19). Adrian was detected at 
concentrations of 310.0 µg/kg (OSM-S0-19) and 4 7 .0 µg/kg (OSM-S0-20). Chlordane was 
detected at concentrations of 32,000.0 µg/kg (OSM-S0-19) and 3,500.0 µg/kg(OSM-S0-20). The 
SVOC benzo(a)pyrene was detected at a concentration of 230.0J µg/kg (OSM-S0-20). Mercury 
was detected at concentrations of 1.63 mg/kg (OMS-S0-19) and 0.25 mg/kg (OMS-S0-20). The 
depths the soil samples were collected from is not recorded. 

Sediment 

No sediment samples have been collected adjacent to Landfill 5 (B&N, 1998b and 
1998d). 
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Groundwater elevations measured in the three monitoring wells MW-28, MW-30, and MW-31 
indicate a flow direction to the southeast. Based on this flow direction, MW-28 is upgradient, 
MW-30 is downgradient, and MW-31 is cross-gradient of Landfill 5 (Figure 2.6) (B&N, l 996a). 
Between December 1997 and January 1998, groundwater monitoring well MW-35 was installed 
downgradient of Landfill 5 (B&N, l 998b ). A series of seven sampling events were conducted on 
a quarterly basis between November 1996 and June 1998. The groundwater samples were 
analyzed for VOCs, SVOCs, pesticides, herbicides, inorganics, and several water quality 
parameters. The groundwater analytical results are summarized in Table 2.4. 

No inorganics were detected above the MCLs at Landfill 5. No pesticides were detected at 
Landfill 5. The only herbicide detected was 2,4-dichlorophenoxyacetic acid at a concentration of 
0.14 µg/I (MW-28, June 1998). 

SVOCs detected at Landfill 5 were benzo(g,h,i)perylene, bis(2-ethylhexyl)phthalate, 
butylbenzyphthalate, diethylphthalate, and di-n-butylphthalate. Benzo(g,h,i)perylene was detected 
at a concentration of 0.12 µg/l (MW-31, August 1997, below laboratory EQL). 
Bis(2-ethylhexyl)phthalate was detected at concentrations ranging from 0.51 µg/I (MW-31, 
August 1997, below laboratory EQL) to 3.8 µg/I (MW-31, February 1998). Butylbenzylphthalate 
was detected at a concentration of 0.044 µg/I (MW-30, August 1997, below laboratory EQL). 
Diethylphthalate was detected at a concentration of 0.15 µg/I (MW-28, August 1997, below 
laboratory EQL). Di-n-butylphthalate was detected at concentrations ranging from 0.35 µg/I 
(MW-31, August 1997, below laboratory EQL to 1.5 µg/I (MW-35, June 1998). 

VOCs detected at Landfill 5 were acetone, methylene chloride, and toluene. Acetone was 
detected at concentrations of 1.46 µg/I (MW-28, August 1997, below laboratory EQL) and 1.77 
µg/I (MW-30, August 1997, below laboratory EQL). Methylene chloride was detected at 
concentrations ranging from 0.501 µg/I (MW-31, August 1997, below laboratory EQL) to 1.2 
µg/I (MW-31, May 1997). Methylene chloride was also detected in the trip blank during the May 
1997 sampling event, thus potentially indicating that the May 1997 detections may have been due 
to laboratory interference. Toluene was detected at concentrations of 0.9 µg/I (MW-28, May 
1997, below laboratory EQL) and 0.410 µg/I (MW-28, August 1997, below laboratory EQL). 

2.4.5.3 Interim Measures 

In March 1997, silt fencing was installed around Landfill 5 to reduce exposure of waste material 
to storm water runoff (Figure 2.6)(B&N, l 998b ). Additional silt fencing was installed in May 
1998 between the landfill and Crosses Run to prevent runoff of landfill materials into Crosses 
Run (B&N, 1998c). 

2.4.6 Field Broadcast Area 1 

Field Broadcast Area (FBA) I is located in the southern portion of the facility (Plate 1). The 
limits of FBA I are defined by the Conrail rail line to the east, Scottslawn Road to the north, 
south branch of Crosses Run to the south, and the access road to Landfill 4 and Landfill 5 to the 
west (Figure 2.7) (B&N, 1997a). The limits of waste for FBA 1 were determined based on aerial 
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photographs, site inspections, recollections of Scotts employees, and physical boundaries (B&N, 
1998c). 

2.4.6.1 Site History 

FBA 1 was used for the spreading of off-specification (off-spec) fertilizers and other lawn care 
products from 1972 to 1973. Much of the waste deposited in the field broadcast area was off-spec 
waste in a vermiculite carrier matrix. It is unknown what quantities or concentrations of 
pesticides or herbicides were contained in the vermiculite waste (B&N, 1996a). FBA 1 is 
currently covered in grass and periodically mowed by The Scotts Company (B&N, 1997a). 

2.4.6.2 Nature and Extent of Potential Contamination 

DERR collected samples from surface waters, sediments, and soils in the vicinity of the landfills 
and the broadcast areas in 1994. Additionally, groundwater samples were collected from the one 
on-site production well and on-site monitoring wells in the summer of 1995. All samples were 
analyzed for ammonia, nitrate/nitrite, inorganics, volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), pesticides, herbicides, and polychlorinated biphenyls 
(PCBs). 

Soils 

Ohio EPA collected two soil samples (OMS-S0-07 and OMS-S0-08) from FBA I (Figure 2.7). 
Soil sample OMS-S0-08 was collected from the shallow soils and soil sample OMS-S0-07 was 
collected from the deeper soils. The exact depths the soil samples were collected from is not 
recorded. The soil samples were analyzed for SVOCs, pesticides, herbicides, ammonia, 
nitrate/nitrite, and inorganics. The soil analytical results are summarized in Table 2.5. Chlordane, 
heptachlor, nitrate/nitrite, and mercury were detected in OMS-S0-08 at concentrations of 4,400.0 
µg/kg, 180.0 µg/kg, 937.0 mg/kg and 0.14 mg/kg, respectively. Chlordane, nitrate/nitrite, and 
mercury were detected in OMS-S0-07 at concentrations of 2,900.0 µg/kg, 318.0 mg/kg and 0.3 
mg/kg, respectively. 

During December 1997 sampling conducted by Burgess & Niple (B&N, 1998b), nine soil 
samples were collected from FBA 1 for analysis of pesticides, herbicides, and SVOCs. Seven soil 
samples (Soil 16, Soil 17A, Soil 18, Soil 19, Soil 20A, Soil 21, and Soil 21 duplicate) were 
collected from a depth interval of 0 to 3 inches. One soil sample (Soil I 7B) was collected from a 
depth interval of 18 to 24 inches and another (Soil 20B) was collected from a depth interval of 24 
to 30 inches. The location of the soil samples were biased towards areas where visual evidence of 
vermiculite existed (Figure 2.7). The soil analytical results are summarized in Table 2.5. 
Chlordane was detected in six of seven soil samples from the 0 to 3 inch depth interval at 
concentrations ranging from 1,600 µg/kg (Soil 21) to 8,600 µg/kg (Soil 17 A). The pesticide, 
4,4' -DDT was detected in Soil 20A at a concentration of 340 µg/kg. Herbicides and SVOCs were 
not detected in the soil samples collected at FBA 1. Soil samples, Soil I 7B and Soil 20B, did not 
contain any pesticides, herbicides, or SVOCs (B&N, l 998b). Three additional soil samples (Soil 
38, Soil 39, and Soil 40) (B&N, l 998f) were collected by Burgess & Niple and analyzed for 
herbicides and pesticides. Chlordane was detected in Soil 38 and Soil 40 at concentrations of 130 
and 270 mg/kg, respectively. No other herbicides or pesticides were detected. 

2-25 



Sediments 

RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE 11. 1999 

FBA 1 is isolated away from Crosses Run and therefore no sediment samples are associated with 
this unit. 

Groundwater 

Monitoring wells MW-21, MW-28, and MW-31 have been sampled quarterly since November 
1996. MW-21 is located on the north side (upgradient) of FBA I. MW-28 and MW-31 are both 
located on the south side (downgradient) of FBA 1 (Figure 2.7). Groundwater was analyzed for 
inorganics, pesticides, herbicides, SVOCs, VOCs, and several water quality parameters. The 
groundwater analytical results are summarized in Table 2.4. 

Inorganic constituents have been detected at ranges typical of background levels. Pesticides were 
not detected in sampling from the monitoring wells. The herbicide 2,4-dichlorophenoxyacetic 
acid was detected in MW-28 at a concentration of 0.14 µg/I during the June 1998 sampling event 
(B&N, 1998b). 

The SVOC bis (2-ethylhexyl) phthalate was detected in MW-31 at a concentration of 3.8 µg/I 
during the February 1998 sampling event. Bis (2-ethylhexyl) phthalate is a common plasticizer 
used in laboratory containers. voes detected included low levels of methylene chloride, toluene, 
and acetone, considered common laboratory and/or laboratory container artifacts, have been 
occasionally detected in groundwater. Acetone was detected in MW-31 at a concentration of 5.67 
µg/I during the August 1997 sampling event. Methylene chloride was detected in MW-28 and 
MW-31 at concentrations of 1.0 µg/I and 1.2 µg/I, respectively, during the May 1997 sampling 
event. Toluene was detected in MW-28 at concentrations of 0.9 µg/I and 0.410 µg/I during the 
May 1997 and August 1997 sampling events, respectively. Toluene was also detected in MW-31 
during the August 1997 sampling event at a concentration of0.470 µg/1. 

Ammonia and nitrate/nitrite concentrations were relatively low in groundwater samples collected 
from MW-21, MW-28, and MW-31. The low concentrations of ammonia and nitrate/nitrite 
indicate that groundwater is not impacted by FBA 1 (B&N, 1998b ). 

2.4.6.3 Interim Measures 

To reduce sediment loading from exposed waste material to Crosses Run via runoff, silt fencing 
was installed in March 1997. The silt fencing was installed along the south side of FBA 1 
between the access road to Landfill 4 and Landfill 5 and the Conrail railroad tracks (Figure 2. 7) 
(B&N, 1998b). 

2.4. 7 Field Broadcast Area 2, and Former Ponds 7 and 8 

FBA 2 is located in the northern portion of the facility (Plate 1 ). The limits of FBA 2 are defined 
by the Conrail rail line to the north and east, north branch of Crosses Run to the south, and the 
fence line/property boundary to the west (Figure 2.8) (B&N, 1997a). The limits of waste for FBA 
2 were determined based on aerial photographs, site inspections, interviews of Scotts employees, 
and physical boundaries (B&N, 1998c). 
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Former Ponds 7 and 8 are located in the southern portion of FBA 2. Former Pond 7 is directly 
north of former Pond 8 (B&N, 1998d). 

2.4.7.1 Site History 

FBA 2 was used for the spreading of off-spec fertilizers and other lawn care products from 1970 
to 1971. Much of the waste deposited in the landfills and field broadcast areas was off-spec 
vermiculite waste. It is unknown what quantities/concentrations of pesticides or herbicides were 
contained in the vermiculite waste (B&N, 1996a). FBA 2 is currently covered in grass and 
periodically mowed by the Scotts Company (B&N, 1997a). 

During the 1998 rail spur construction, over-excavated native soil from the footprint of the rail 
spur was piled on FBA 2. This distinguishable mound of soil was covered with clean material. 
Additionally, during construction of the rail spur in the area of FBA 2, a pocket of vermiculite of 
approximately 2 cubic yards was encountered. The vermiculite was completely removed and 
placed on Landfill 1 prior to its capping. 

Former Ponds 7 and 8 appear to have been part of the 8 pond system utilized in process recycle 
streams. The Phase I Environmental Site Assessment (B&N, 1997c) lists Former Ponds 7 and 8 
as potential release locations that were closed. No further documentation has been noted on the 
historical use/purpose of Former Ponds 7 and 8. 

2.4.7.2 Nature and Extent of Potential Contamination 

Soil 

Ohio EPA collected two soil samples (OMS-S0-17 and OMS-S0-18) for analysis of SVOCs, 
pesticides, herbicides, ammonia, nitrate/nitrite, and inorganics. The location of the soil samples is 
shown on Figure 2.8. The soil analytical results are summarized in Table 2.S. Chlordane, 
manganese, nitrate/nitrite and mercury were detected in OMS-S0-18 at concentrations of 930.0 
µg/kg, 494.0 mg/kg, , 1,210.0 mg/kg and 0.1 S mg/kg, respectively. Chlordane, nitrate/nitrite and 
mercury were detected in OMS-S0-17 at concentrations of 2,000.0 µg/kg, 1,070.0 mg/kg, and 
0.29 MG/KG, respectively. The depths the soil samples were collected from is not recorded. 

During December 1997 sampling conducted by Burgess & Niple (B&N, 1998b), six soil samples 
were collected from at FBA 2 for analysis of pesticides, herbicides, and SVOCs. Three soil 
samples (Soil 1, Soil 2, and Soil SA) were collected from a depth interval of 0 to 3 inches. One 
soil sample (Soil 4) was collected from a depth interval of 4 to 6 inches and another (Soil SB) was 
collected from a depth interval of 12 to 18 inches. The location of the soil samples were biased 
towards areas where visual evidence of vermiculite existed (Figure 2.8). The soil analytical 
results are summarized in Table 2.S. Chlordane was detected in four of seven soil samples at 
concentrations ranging between 140 µg/kg (Soil 1) to 11,000 µg/kg (Soil SA). 4,4'-DDT was 
detected in Soil SA at a concentration of 3SO µg/kg. Dicamba was detected at concentrations of 
SO µg/kg (Soil 4) a11d 130 µg/kg (Soil I). PAHs were detected in Soil 4 at concentrations ranging 
from 1,300 µg/kg (benzo(b )fluoranthene) to 3,200 µg/kg (pyrene) (B&N, 1998b ). 
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FBA 2 is isolated away from Crosses Run and therefore no sediment samples are associated with 
this unit. 

Groundwater 

Monitoring well MW-27, located in the southeast corner of FBA 2, has been sampled quarterly 
since November 1996 (Figure 2.8). Groundwater was analyzed for inorganics, pesticides, 
herbicides, SVOCs, VOCs, and several water quality parameters. Groundwater analytical results 
for this well are summarized in Table 2.4. 

Inorganic constituents were detected at ranges typical of background levels. No pesticides or 
herbicides were detected in groundwater samples collected from MW-27. 

The only SVOC detected at MW-27 was bis (2-ethylhexyl) phthalate at a concentration of 8.2 
µg/l during the May 1997 sampling event. Bis (2-ethylhexyl) phthalate is a common plasticizer 
used in laboratory containers (B&N, l 998b). VOC results indicated low levels of methylene 
chloride, considered a common laboratory and/or laboratory container artifact, has been 
occasionally detected in groundwater. Methylene chloride was detected in MW-27 during the 
May 1997 sampling event at a concentration of2.9 µg/1. 

Ammonia and nitrate/nitrite concentrations were relatively low in groundwater samples collected 
from MW-27. Ammonia was detected in MW-27 at concentrations ranging from 0.87 mg/I 
(November 1997) to 1.5 mg/I (November 1996). Nitrate/nitrite was detected in MW-27 at 
concentrations ranging from 0.05 mg/I (November 1996) to 0.18 mg/I (June 1998) (B&N, l 998b ). 

2.4.7.3 Interim Measures 

To reduce sediment loading from exposed waste material to Crosses Run via runoff, silt fencing 
was installed in March 1997. The silt fencing was installed along the western half of the south 
side ofFBA 2 (Figure 2.8) (B&N, 1998b). 

2.4.8 Former Pond 2 

Pond 2 is located in the northwestern corner of the Scotts' property, northwest of Pond I and 
directly south of Pond 3 (Figure 2.9). 

2.4.8.1 Site History 

Former Pond 2 was actively operated from 1955 to the 1980s. The historical use/purpose of Pond 
2 is not known, but at one time it was believed to be connected by a ditch to Pond I (B&N, 
l 997a). Pond I was a surface settling impoundment for the reuse/recycling of water from the 
pesticide formulation process. Influent to Pond I may have contained 2,4-D, mercuric and/or 
arsenic compounds (B&N, l 997a). After operations ceased, Pond 2 was backfilled and planted 
with grass to match the surrounding area. The date Pond 2 was backfilled is not known and the 
source of the backfill material is not known. 
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2.4.8.2 Nature and Extent of Potential Contamination 

Soil 

A Simco direct-push hydraulic soil probe was used to complete six soil borings in the former 
Pond 2 area. The borings were conducted to determine the extent of the pond based on the 
presence/absence of vermiculite in the boring. One soil sample from each boring was collected 
and analyzed for herbicides, pesticides, arsenic, and mercury. Chlordane was detected at 
concentrations ranging from 0.46 mg/kg (B-75) to 10.3 mg/kg (B-74). Mercury was detected at 
concentrations ranging from 0.027 mg/kg (B73) to 0.85 mg/kg (B-74). The completion date and 
locations of these six soil borings is not known. The soil boring depths ranged from 6 feet to 10 
feet. No vermiculite or other materials indicative of a sediment layer were noted in any of the 
borings. The soil consisted of compact gray-brown silty clay containing scattered fine gravel. The 
absence of a sediment layer in the backfill materials indicates that the sediments were removed 
from Pond 2 prior to backfilling with native soil backfill (B&N, 1998e). 

One soil sample (Soil 37B) was collected from the waste material in Pond 2 during the December 
1997 sampling event (Figure 2.9). Soil sample, Soil 37B was collected from a depth interval of24 
to 30 inches below land surface. The soil sample was analyzed for pesticides, herbicides, and 
SVOCs. The soil analytical results are summarized in Table 2.5. Chlordane was detected at a 
concentration of 240 µg/kg. Herbicides and SVOCs were not detected in soil sample Soil 3 7B. 

Soil samples were also collected during the December 1997 sampling event from the vicinity of 
the drainage channel connecting Pond 1 to Pond 2 (Figure 2.9). One soil sample (Soil I 5A) was 
collected from a depth interval of 0 to 3 inches, two soil samples (Soil 13 and Soil 14) were 
collected from a depth interval of 0 to 6 inches, and one soil sample (Soil l 5B) was collected 
from a depth interval of 18 to 24 inches. Each soil sample was analyzed for pesticides, herbicides, 
and SVOCs. The soil analytical results are summarized in Table 2.5. No pesticides, herbicides, or 
SVOCs were detected in these soil samples (B&N, 1998b). 

Sediment 

Pond 2 is isolated away from Crosses Run and therefore no sediment samples are associated with 
this unit. 

Groundwater 

Groundwater monitoring wells, MW-38 and MW-39, were installed down gradient of Pond 2 in 
December 1997 (B&N, 1998b). MW-38 is located east-southeast of Pond 2 and MW-39 is 
located south-southeast of Pond 2 (Figure 2.9). The groundwater analytical results are 
summarized in Table 2.4. No inorganics, pesticides, herbicides, or VOCs above background 
levels were detected in these wells. Nitrate was detected in MW-38 at a concentration of 38 mg/I. 
This is a shallow well (17 feet deep). Preclosure monitoring data from Pond 1 also showed 
elevated nitrate concentrations in groundwater (B&N, 1998b). 

2.4.8.3 Interim Measures 

To reduce sediment loading from exposed waste material to Crosses Run via runoff, silt fencing 
was installed in March 1997. The silt fencing was installed around Ponds 2 and 3 (Figure 2.9) 
(B&N, l 998b ). No other interim measures have been conducted at this unit. 
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Former Pond 3 is located in the northwestern comer of the Scotts' property, north of Former Pond 
2 and south of FBA 2 (Figure 2.9). 

2.4.9.1 Site History 

Former Pond 3 appears to have been (most likely) part of the eight pond system utilized in 
process recycle streams. The Phase I Environmental Site Assessment (B&N, 1997c) lists former 
Pond 3 as a potential release location that was closed. No further documentation has been noted 
on the historical use/purpose of Former Pond 3. 

2.4.9.2 Nature And Extent Of Potential Contamination 

No analytical data is available for Former Pond 3. 

2.4.9.3 Interim Measures 

To reduce sediment loading from exposed waste material to Crosses Run via runoff, silt fencing 
was installed in March 1997. The silt fencing was installed around Ponds 2 and 3 (Figure 2.9) 
(B&N, 1998b ). No other interim measures have been conducted at this unit. 

2.4.10 Former Pond 6 

Former Pond 6 is located in the northwestern comer of the Scotts' property, southwest of Pond 1 
and north of Ponds 4 and 4A (Figure 2.9). 

2.4.10.1 Site History 

Former Pond 6 appears to have been (most likely) part of the eight pond system utilized in 
process recycle streams. The Phase I Environmental Site Assessment (B&N, 1997c) lists Former 
Pond 6 as a potential release location that was closed. No further documentation has been noted 
on the historical use/purpose of Former Pond 6. 

2.4.10.2 Nature And Extent.Of Potential Contamination 

No analytical data is available for Former Pond 6. 

2.4.10.3 Interim Measures 

No interim measures have been noted at Former Pond 6. 

2.4.11 Crosses Run 

Drainage from the facility flows along the north and south branches of Crosses Run which join 
together near the intersection of Scottslawn Road and Industrial Parkway (Plate 6). The main 
branch of Crosses Run flows north through the Scotts park, under U.S. Route 33 and north of 
Landfill 3 toward Mill Creek. Crosses Run intersects Mill Creek approximately 0.75-mile north 
of The Scotts Company facility. Mill Creek discharges into O'Shaughnessy Reservoir on the 
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Scioto River approximately I 0 miles downstream. O'Shaughnessy Reservoir is utilized by the 
city of Columbus in its public water supply plan (Ohio EPA, 1995). 

2.4.11.1 Site History 

Several documented releases of hazardous substances or petroleum compounds from the 
operations and activities on the Scotts property have involved Crosses Run. A release of 2,600 
gallons of No. 2 fuel oil to the south branch of Crosses Run occurred in 1982. The south branch 
of Crosses Run was dammed up and 95 percent of the fuel oil was captured and removed. In 
addition, impacts to Mill Creek were limited by the placement of temporary dams, straw, and 
sorbant blankets in Mill Creek. No impacts to soil, animal, or plant species were reported to have 
occurred. 

On May 7, 1987, 35,000 gallons of ammonium hydroxide was spilled as a result of a pump 
malfunction at Scotts that allowed liquids from their holding pond to enter a branch of Crosses 
Run and subsequently Mill Creek. The spill resulted in a fish kill along portions of Mill Creek 
located in Union and Delaware Counties, south of Marysville, Ohio. Subsequent to the release the 
Ohio Department of Natural Resources' (ODNR's) Division of Wildlife (DOW) conducted water 
quality sampling and field investigations, and concluded that Mill Creek had been impacted by 
ammonium hydroxide which resulted in a total of 8,047 animal specimen, mostly fish, killed 
(B&N, 1997b). 

In 1994, five gallons of gasoline leaked from a vehicle onto the parking lot. One gallon of the 
gasoline was released to the north branch of Crosses Run (B&N, l 997a). 

Until recently, there were five National Pollutant Discharge Elimination System (NPDES) 
permitted outfalls which discharge to Crosses Run (Plate 6). The five NPDES outfalls were 
associated with five decommissioned sanitary nonprocess water/wastewater treatment package 
plants. The plants treated water through digestion, chlorinator, dechlorinator, and a sand filter 
(B&N, l 997b ). Scotts maintained testing and reporting of effluent quality with the reporting of 
any violations of permit exceedences to the Ohio EPA on a monthly basis (B&N, 1997a). The 
five treatment package plant locations and the stream into which the effluent discharged are 
indicated on the following table: 

Outfall 
001 
002 
003 
004 
005 

Plant Location 
North ofTrionize Bldg. 
West of Polyform Bldg. 
South of Campbell Barn 
West of Gilchrest Barn 

Adjacent to swimming pool 

Effluent Discharge Point 
North branch of Crosses Run 
West branch of Crosses Run 
South branch of Crosses Run 
North branch of Crosses Run 

Crosses Run 

Exceedences of parameters tested in the effluent discharges of these facilities over the years 1992 
through 1996 have included ammonia, suspended solids, dissolved oxygen, carbonators 
biochemical oxygen demand (CBOD), temperature, pH, fecal coliform, and chlorine residual. 

OEPA effluent sampling on February 21, 1996 revealed NPDES permit violations for ammonia at 
Outfalls 001 and 002. OEPA toxicity testing performed on the samples indicated that the 
discharges from Outfalls 001 and 002 were acutely toxic to aquatic life. Additional OEPA 
sampling in 1995 and 1996 detected the presence of pesticides in the effluent at these outfall 
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locations. Pesticides including atrazine, diazinon, pendimethalin, cyanizine, and 
pentachloronitrobenzene (PCNB) were detected. 

Other outfalls at The Scotts facility covered by the NPDES permit include: 
Outfall 006 Boiler blowdown water 
Outfall 007 Trionized boiler blowdown water 
Outfall 008 Noncontact Trionize cooling water 
Outfall 009 Swimming pool outfall 
Outfall 010 Recycle 1; closed system-zero discharge 

2.4.11.2 Nature and Extent of Potential Contamination 

The Ohio EPA Division of Surface Water conducted biological and water quality studies of Mill 
Creek and selected tributaries in 1986, 1991, and 1995 (Ohio EPA, 1987, 1991, and 1997). 
Crosses Run has been designated a Warm Water Habitat (WWH) stream. The evaluation of 
biological communities in the years 1986, 1991, and 1995 has resulted in the determination that 
Crosses Run is very poor to poor, a condition which is reported by Ohio EPA to have resulted 
from water quality exceedences for ammonia, pesticides, fecal coliform bacteria, and dissolved 
oxygen, and sediment contamination from pesticides and organic compounds. The stream has 
been identified to have a very low fish community index, a condition which has had very little 
improvement since 1986. This condition was determined to be present prior to the reported fish 
kill in May 1987 (B&N, l 997a). 

Sediment 

Five sediment samples (Crosses Run RM 2.8, RM 2.0, and RM 0.8, and North Branch Crosses 
Run RM 1.2 and RM 0.1) were collected from Crosses Run during the 1995 Mill Creek study 
(Plate 6) (Ohio EPA, 1995). The sediment samples were analyzed for VOCs, SVOCs, pesticides, 
PCBs, and inorganics. The sediment analytical results are summarized in Table 2.6. 

During the 1995 Mill Creek study VOCs and PCBs were not detected in sediment samples. 
Numerous SVOCs were detected in Crosses Run RM 2.0 and North Branch Crosses Run RM 0.1 
at concentrations ranging from 0.8 mg/kg (acenaphthene at Crosses Run RM 2.0) to 17.6 mg/kg 
(tluoranthene at North Branch Crosses Run RM 0.1). Heptachlor was detected in Crosses Run 
RM 2.0 at a concentration of 5.9 µg/kg. Dieldrin was detected in North Branch Crosses Run RM 
0.1 and Crosses Run RM 2.0- at concentrations of 20 µg/kg and 28 µg/kg, respectively. The 
pesticide 4,4'-DDT was detected in Crosses Run RM 0.8 and RM 2.0 and North Branch Crosses 
Run RM 0.1 at concentrations 20 µg/kg, 16 µg/kg, and 14 µg/kg, respectively. The pesticide 
4,4'-DDD was detected in Crosses Run RM 0.8 and RM 2.0 and North Branch Crosses Run RM 
0.1 at concentrations 23 µg/kg, I 0 µg/kg, and 17 µg/kg, respectively. Methoxychlor was detected 
at concentrations of 29 µg/kg (Crosses Run RM 2.0) and 30 µg/kg (North Branch Crosses Run 
RM 0.1 ). Heptachlor epoxide was detected at concentrations of 14 µg/kg (Crosses Run RM 0.8) 
and 16 µg/kg (Crosses Run RM 2.0). 

On December 8, 1994, Ohio EPA collected three sediment samples (OMS-SD-15, OMS-SD-16, 
and OMS-SD-03) from Crosses Run._ The sediment samples were analyzed for VOCs, SVOCs, 
pesticides, herbicides, inorganics, ammonia, nitrate/nitrite, and PCBs. The sediment analytical 
results are presented in Plate 6 and summarized in Table 2.6. VOCs were not detected in sediment 
samples. Benzo(a)pyrene was detected in OMS-SD-16 and OMS-SD-03 at concentrations of 
380.0 µg/kg and 390.0 µg/kg, respectively. Herbicides were not detected in sediment samples. 
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Chlordane was detected in the sediment samples at concentrations of 3,900.0 µg/kg 
(OMS-SD-15), 5,400.0 µg/kg (OMS-SD-16), and 7,IOO.O µg/kg (OMS-SD-03). Aldrin was also 
detected in OMS-SD- I 5 at a concentration of 49 .0 µg/kg. Ammonia was detected in OMS-SD- I 5 
at a concentration of I ,330.0 µg/kg. 

Ohio EPA DERR collected sediment samples from Mill Creek and selected tributaries in August 
I 997 (Ohio EPA, I 998b ). Sediment samples CR-I, CR-2, and CR-2 ( dup) were collected in 
Crosses Run, downgradient of Scotts Company (Plate 6). Sediment samples CR-I, CR-2, and 
CR-2 (dup) were analyzed for pesticides and PCBs. Sediment sampling analytical results are 
summarized in Table 2.6. 

Lindane in the Ohio EPA DERR sampling event was detected at a concentration of 24 µg/kg in 
CR-2 (dup). Heptachlor was detected at concentrations of 4,500 J µg/kg (CR-2) to 5,IOO µg/kg 
(CR-2 dup). Heptachlor epoxide was detected at concentrations of 7.5 J µg/kg (CR-I), 77 J µg/kg 
(CR-2 dup), and 88 J µg/kg (CR-2). Endosullfan I was detected at a concentration of 200 µg/kg 
(CR-I). DDE-4,4 was detected at a concentration of270 J µg/kg (CR-2 dup). Endrin was detected 
at a concentration of I2 J µg/kg (CR-I) and 440 J µg/kg (CR-2 dup). DDD-4,4 was detected at a 
concentration of I6 J µg/kg (CR-I), 220 J µg/kg (CR-2), and 220 J µg/kg (CR-2 dup). Endosulfan 
sulfate was detected at a concentration of 480 J µg/kg (CR-2) and 600 J µg/kg (CR-2 dup). 
DDT-4,4 was detected at a concentration of 29 J µg/kg (CR-I), 850 J µg/kg (CR-2), and I,900 J 
µg/kg (CR-2 dup). Endrin aldehyde was detected at a concentration of 4.9 J µg/kg (CR-I) and I6 
J µg/kg (CR-2 dup). The pesticide a-chlordane was detected at a concentration of I80 µg/kg 
(CR-I), 8,800 J µg/kg (CR-2 dup), and 9,700 µg/kg (CR-2). The pesticide g-chlordane was 
detected at a concentration of I 60 µg/kg (CR-I), 9,800 J µg/kg (CR-2), and I I ,000 J µg/kg (CR-2 
dup). PCBs were not detected in sediment samples CR-I, CR-2, and CR-2 (dup) (Ohio EPA, 
I998b). 

To further evaluate possible impacts to Crosses Run via runoff over the eight potential source 
areas, 22 sediment samples (Sediment I through Sediment 22) were collected by Burgess & Niple 
in December I 997 (Plate 6). The sediment samples were analyzed for pesticides, herbicides, and 
SVOCs. The analytical results for the sediment samples are summarized in Table 2.6. The 
pesticide chlordane was detected in I I sediment samples at concentrations ranging from I I 0 
µg/kg (Sediment I4) to 2,500 µg/kg (Sediment I). The pesticide 4,4'-DDT was detected at 
concentrations of I 00 µg/kg (Sediment I 8), 150 µg/kg (Sediment I 6), and 340 µg/kg (Sediment 
I). 4,4'-DDD was detected in sample Sediment I8 at a concentration of230µg/kg. The herbicide 
2,4-D was detected in sample Sediment I at a concentration of 150 µg/kg. Pesticides and 
herbicides were not detected in sediment samples collected off the Scotts property. SVOCs, 
primarily PAHs, were detected in Sediment I, Sediment 5, Sediment 7, and Sediment 12 at 
concentrations ranging from 900 µg/kg (benzo (a) anthracene in Sediment I) to 560,000 µg/kg 
(fluoranthene in Sediment 7). Samples Sediment 1, Sediment 7, and Sediment 12 are located near 
Landfills I, 4, and 2, respectively. Sample Sediment 5 is located near the intersection oflndustrial 
Parkway and Scottslawn Road. The SVOCs present in Sediment 5 may be due to a spill at the 
road intersection (B&N, I 998b) or due to runoff from black-topped state and county road 
surfaces immediately upstream of this sampling site. 

To confirm the results from the December 1997 sampling event, an additional 34 stream sediment 
samples (Sediment I through 23, 24a through 24d, 25a through 25d, 26, Sediment Duplicate-I, 
and Sediment Duplicate-2) were collected by Burgess & Niple in September 1998 (Plate 6). Each 
of the sediment samples were analyzed for pesticides, herbicides, arsenic, mercury, and total 
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organic carbon. Twelve samples (Sediment 2, 6, 8, 10, 11, 13, 16, 17, 18, 21, 22, and 26) were 
analyzed for reactive sulfide and alkalinity. Eight samples (Sediment 3, 5, 7, 12, 15, 20, 23, and 
Sediment duplicate- I) were analyzed for SVOCs. The analytical results for the sediment samples 
are summarized in Table 2.6. The pesticide chlordane was detected in 31 sediment samples at 
concentrations ranging from 0.16 mg/kg (Sediment 18) to 33 mg/kg (Sediment 25c). SVOCs 
were detected in four sediment samples at concentrations ranging from 373 µg/kg (dibenzofuran 
in Sediment 23) to 62,124 µg/kg (fluoranthene in Sediment 5). Arsenic was detected in 25 
sediment samples at concentrations ranging from 4.3 mg/kg (Sediment 17) to 24 mg/kg 
(Sediment 1 ). Mercury was detected in 25 sediment samples at concentrations ranging from 
0.0066 mg/kg (Sediment 17) to 0.48 mg/kg (Sediment 20). Herbicides were not detected in the 
sediment samples collected during the September 1998 sampling event. 

Surface Water 

Five surface water samples (Crosses Run RM 2.8, RM 2.0, and RM 0.8, and North Branch 
Crosses Run RM 1.2 and RM 0.1) were collected from Crosses Run during the 1995 Mill Creek 
study (Plate 6) (Ohio EPA, 1995). The samples were analyzed for VOCs, SVOCs, pesticides, and 
PCBs. The surface water analytical results are summarized in Table 2.7. 

PCBs were not detected in surface water samples. Chloroform was detected in Crosses Run RM 
2.0 at a concentration of 2.3 µg/I. Numerous SVOCs were detected in Crosses Run RM 2.0 and 
North Branch Crosses Run RM 0.1 ·at concentrations ranging from 2.1 µg/1 (benzo[g,h,i]perylene 
at Crosses Run RM 2.0 and North Branch Crosses Run RM 0.1) to 7 .0 µg/I (benzo[k] 
fluoranthene at North Branch Crosses Run). Heptachlor was detected in North Branch Crosses 
Run RM 0.9 at a concentration of 0.003 µg/I. Dieldrin was detected in North Branch Crosses Run 
RM 0.9 and RM 0.1 and Crosses Run RM 2.0 at concentrations of 0.003 µg/I, 0.103 µg/I, and 
0.160 µg/I, respectively. The pesticide 4,4'-DDE was detected in North Branch Crosses Run RM 
0.1 at a concentration of 0.067 µg/I. The pesticide 4,4' -DDD was detected in Crosses Run RM 2.0 
at a concentration of 0.014 µg/I. Aldrin was detected in North Branch Crosses Run RM 0.9 at a 
concentration of 0.023 µg/I. The pesticide a-BHC was detected at concentrations of 0.010 µg/I 
(Crosses Run RM 2.8) and 0.015 µg/I (North Branch Crosses Run RM 0.9). The pesticide d-BHC 
was detected at concentrations of 0.002 µg/I (Crosses Run RM 2.8) and 0.128 µg/I (Crosses Run 
RM 2.0). Endosulfan I was detected at a concentration of 0.009 µg/I at North Branch Crosses Run 
RM 0.9. Endosulfan II was detected at concentrations of 0.004 µg/I (North Branch Crosses Run 
RM 0.9), 0.005 µg/I (Crosses Run RM 2.0), and 0.017 µg/I (North Branch Crosses Run RM 0.1 ). 
Endosulfan sulfate was detected in Crosses Run RM 2.0 at a concentration of 0.046 µg/1. Endrin 
was detected at concentrations of 0.011 µg/I (Crosses Run RM 0.8) and 0.027 µg/I (North Branch 
Crosses Run RM 0.1 ). Heptachlor epoxide was detected at concentrations of 0.004 µg/I (Crosses 
Run RM 2.8) and 0.005 µg/1 (Crosses Run RM 0.8). 

Ohio EPA collected three surface water (OMS-SW-14, OMS-SW-06, and OMS-SW-01) from 
Crosses Run. The surface water samples were analyzed for VOCs, SVOCs, pesticides, herbicides, 
inorganics, ammoni.a, nitrate/nitrite, and PCBs. The surface water analytical results are presented 
in Plate 6 and summarized in 2.7. The VOCs 2-butanone and toluene were detected in 
OMS-SW-OJ at concentrations of 13.0 µg/I and 6.1 µg/I, respectively. SVOCs were not detected 
in surface water samples. The herbicide 2,4-D was detected in the surface water samples at 
concentrations of 4.6 µg/I (OMS-SW-06), 15.0 µg/I (OMS-SW-14), and 62.0 µg/I (OMS-SW-01). 
Several pesticides were detected in surface water samples OMS-SW-01 and OMS-SW-14 at 
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concentrations ranging from 0.05 µg/I (heptachlor and heptachlor epoxide in OMS-SW-14) to 
0.26 µg/1 (endosulfan II in OMS-SW-OI). 

Surface water samples (CR-I, CR-2, and CR-2 duplicate) were collected by DERR in August 
I 997 from Crosses Run, downgradient of Scotts Company and analyzed for pesticides (Plate 6) 
(Ohio EPA, I998b). Surface water analytical results are summarized in 2.7. The pesticides 
d-BHC and aldrin were detected in CR-2 (dup) at concentrations of 0.037 J µg/I and 0.05 J µg/I, 
respectively. Endosulfan I and endosulfan sulfate were detected in CR-2 at concentrations of 
0.066 J µg/I and O.I4 J µg/I, respectively. The pesticides 4,4'-DDD and 4,4'-DDT were detected 
in CR-2 at concentrations of 0.046 J µg/I and 0.28 J µg/I, respectively. The pesticides a-chlordane 
and g-chlordane were detected in CR-2 at concentrations of 0.056 J µg/I and 0.026 J µg/I, 
respectively. Pesticides were not detected in surface water sample CR-I (Ohio EPA, I 998b ). 

Quarterly Sampling 

Burgess & Niple have collected surface water and sediment samples quarterly from Crosses Run 
since November I996 in three locations (SW-I/SS-I, SW-2/SS-2, and SW-3/SS-3) (Plate 6). The 
surface water and sediment samples were analyzed for VOCs, SVOCs, herbicides, pesticides, and 
inorganics. Surface water was also analyzed for several water quality parameters. The sediment 
and surface water analytical results are summarized in Table 2.6 and 2.7, respectively. 

Other than low levels of acetone and methylene chloride, common laboratory artifacts, no VOCs 
were detected in surface water or sediment samples. SVOCs were detected in sediment samples 
from location SS-3 in November 1996 and February 1997 at concentrations ranging from 636 
µg/kg (phenanthrene) to I,204 µg/kg (pyrene). SVOCs were not detected in surface water 
samples. Mercury has been detected in sediment samples at concentrations ranging from O.OI9 
mg/kg (location SS-1 in February I997) to I.I2 mg/kg (location SS-3 in November I997). The 
remaining inorganics in the sediment samples were within normal ranges for Ohio soils. The 
concentrations of inorganics in the surface water samples were within ranges normal for surface 
water (B&N, I998b). 

The pesticide chlordane has been consistently detected in sediment sample from location SS-3 at 
concentrations ranging from 4 I 0 µg/kg (February 1998) to 14,000 µg/kg (November I 997). 
Chlordane has also been detected with less frequency in sediment samples from locations SS- I 
and SS-2 at concentrations ranging from 11.40 µg/kg (SS-1 in August 1997) to 1,900 µg/kg (SS-I 
in June I 998). Other pesticides· have been detected in the sediment samples, primarily during the 
May 1997 and August 1997 sampling events. Chlordane was detected in surface water sample 
SW-3 at a concentration of 0.250 µg/I in August 1997. Pesticides were not detected in any other 
surface water samples (B&N, I 998b ). 

2,4-D has been detected in six surface water samples at concentrations ranging from 0.42 µg/I 
(SW-2 in November 1997) to 12.0 µg/I (SW-3 in November 1996). 2,4-DB was detected in SW-3 
in November 1997 at a concentration of 9.5 µg/I. Dicamba was detected in four surface water 
samples at concentrations ranging from 0.61 µg/I (SW-3 on May I997) to 2.5 µg/I (SW-3 on 
November I 996). Herbicides were not detected in the sediment samples (Burgess & Niple, 
Limited, I 998b). 
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To reduce sediment loading from exposed waste material to Crosses Run via runoff, silt fencing 
was installed in March I 997. Over 7 ,200 linear feet of fencing was installed at the locations 
shown on Plate I. Silt fencing was installed around the five landfills, two field broadcast areas, 
and Ponds 2 and 3 (B&N, I998b). 

In addition, the soil cover was redistributed at Landfills I and Landfill 3 to cover exposed waste 
brought up by the burrowing animals. The silt fencing at Landfill 3 was limited to the area on 
Scotts property. There is a sizable area of exposed waste on adjacent Ohio Department of 
Transportation (ODOT) property next to the highway ditch. No interim measures have been 
performed in this area where sediment was most likely to be transported by stormwater into the 
adjacent waterways. In addition, areas of heavy vegetation were cleared and will be mowed 
regularly during the growing season in order to reduce burrowing activity (B&N, l 998b ). 
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Table 2.1 Groundwater Elevations from Quarterly Sampling Events with Historical Mas:imum, Minimum, and Average Groundwater Elevation. The Scotts Company, Marysville, 

Ohio. 

Top of PVC 
Elevation 

Well ID (feet amsl) 11119/96 

MW-21 987.85 958.28 
MW-22 975.67 956:02 

---·-
MW-23 973.25 956.82 
MW-24 978.85 957.49 
MW-25 990.45 959.60 
MW-26 991.90 960.45 
MW-27 987.91 960.30 
MW-28 981.58 956.82 
MW-29 989.02 NA 
MW-30 985.25 955.70 
MW-31 983.22 969.48 
MW-32 961.86 955.41 
MW-33 966.24 954.53 
MW-34 965.45 954.63 
MW-35 979.89 NA 
MW-36 985.65 NA 
MW-37 963.09 NA 
MW-38 988.70 NA 
MW-39 989.17 NA 
MW-40 985.21 NA 
MW-41 998.94 NA 
MW-42 995.60 NA 

BW-18A 991.88 959.32 
MW-7A 990.66 958.44 
MW-8A 992.19 959.35 
TW-IOA 991.04 958.99 
TW-llA 989.66 NM 
TW-12A 991.33 957.19 

feet amsl = feet above mean sea level 
NA= Not Available 
NM = Not Measured 

12/11196 

959.20 
956.34 
957.59 
957.92 
960.38 
960.99 
961.33 
958.30 

NA 
957.51 
970.51 
956.72 
955.19 

955.61 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

960.04 
959.49 
960.25 
959.93 
959.11 
959.07 

Groundwater Elevation 

1/30/97 2/10/97 S/19/97 8/26/97 

960.25 960.38 961.20 959.29 
959.81 960.18 960.04 957.83 

·--- -----
959.58 959.87 960.51 958.29 
960.44 959.85 960.36 958.37 
961.12 961.41 962.34 960.43 
961.67 961.86 962.55 960.91 
962.1 i 962.38 963.14 961.74 
959.49 959.69 960.51 958.75 
962.02 962.58 967.15 966.43 
958.87 959.00 959.89 957.98 
971.55 971.78 972.20 970.74 
957.62 957.91 958.65 956.85 
956.83 956.26 957.57 955.82 
956.24 956.32 957.35 955.66 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

960.78 NM NM NM 
960.38 NM 961.48 959.62 
961.03 NM 962.33 960.33 
960.73 NM NM NM 
959.98 NM NM NM 
959.64 NM 961.03 959.14 

I of I 

Maximum Minimum Mean 
11/18/97 2/24/98 6/22/98 10/15/98 Value Value Value 

957.29 959.12 959.83 957.05 961.20 957.05 959.19 
956.52 957.74 958.55 956.04 960.18 956.02 957.91 

. ----- ------- ------ ··--------
956.57 958.41 958.92 956.54 960.51 956.54 958.31 -----·-
956.67 958.46 959.13 956.53 960.44 956.53 958.52 ------ .. -----·--
958.77 960.29 NA NA 962.34 958.77 960.54 ----- ------·-
959.58 960.66 NA NA 962.55 959.58 961.08 ------ -------
960.16 961.56 962.43 959.96 963.14 959.96 961.51 -------
956.71 958.47 959.18 956.86 960.51 956.71 958.48 ----- -------
962.75 961.52 965.68 963.11 967.15 961.52 963.91 ---- -----· -------
955.95 957.79 958.40 955.49 959.89 955.49 957.66 
968.71 970.98 971.54 968.85 972.20 968.71 970.63 
954.63 956.88 957.24 955.65 958.65 954.63 956.76 
953.75 956.23 956.41 953.12 957.57 953.12 955.63 
954.24 955.96 956.31 954.13 957.35 954.13 955.65 ------

NA 974.44 973.61 970.98 974.44 970.98 973.01 ------
NA 958.63 959.55 956.54 959.55 956.54 958.24 

. ------·· -·-------
NA 956.12 956.97 954.12 956.97 954.12 955.74 .. --------
NA 985.15 983.49 980.90 985.15 980.90 983.18 ---- ----- ------
NA 960.33 961.07 958.75 961.07 958.15 960.05 

.. ~---- ------
NA 975.98 977.99 975.25 977.99 975.25 976.41 ------
NA NA NA 958.29 958.29 958.29 958.29 
NA NA NA 959.16 959.16 959.16 959.16 ----- ----

958.27 959.83 960.55 958.31 960.78 958.27 959.59 
957.81 959.50 960.09 957.81 961.48 957.81 959.40 --·----- ·------·· 
958.65 960.22 960.81 958.60 962.33 958.60 960.17 -----· 
958.18 959.89 960.50 958.26 960.73 958.18 959.50 ------- --------
957.39 NA NA NA 959.98 957.39 958.83 ---- ·---- ------- ·-
957.51 958.99 959.63 957.51 961.03 957.19 958.86 

51)9199 
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K (cm/sec) 

K (ft/min) 

TW-8 

2.37 x 10·7 

4.67 x 10-7 

Table 2.2 Results of Slug Test Analyses 

TW-lOB MW-23 MW-28 MW-31 

4.65 x 10-6 3.27 x 10-3 6.03 x 10-6 1.43 x 10·5 

9.15 x 10-6 6.43 x 10-3 1.19 x 10·5 2.81x10·5 

I of I 

MW-37 MW-39 

3.27 x 10·3 1.69 x 10-6 

6.44 x 10·3 3.32 x 10-3 
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Table 2.3 Monitoring Well Construction Details. The Scotts Company, Marysville, Ohio. 

Ground Top of Top of 
Surface . Casing Casing Boring Screen Screen Casing/ Casing Slot Filter Pack 

Date Elevation Elevation Stick-up Depth Depth Elevation Screen Diameter Size Length 
Well# Installed (feet amsl) (feet amsl) (feet) (feet bgs) (feet bgs) (feet amsl) Material (inches) (inches) (feet) 

MW-7A 8/4/87 988.71 990.66 1.95 43.5 37-42 951.71 -- -- -- 8.0 

MW-78 8/4/87 988.80 -- -- 17.0 11-16 977.80 -- -- -- 7.5 

TW-8 1982 -- 992.6 -- 17.0 12-17 980 Sch. 40 PVC 3 0.010 10.0 

MW-8A 7/28/87 990.14 992.19 2.05 41.5 35-40 955.14 -- -- -- 6.5 

TW-9 1982 985.0 987.1 2.1 20.0 5-20 980 -- 3 -- --
TW-lOA 1983 988.94 991.04 2.1 55.0 40-45 948.9 Sch. 40 PVC 3 -- 17.0 

TW-108 1983 988.40 991.I 2.7 28.0 18-28 970.4 Sch. 40 PVC 2 -- 23.0 

TW-11 1983 989.41 990.2 0.79 41.0 36-41 954.1 -- 3 -- --
MW-llA -- -- 989.66 -- -- -- -- -- -- -- --
TW-12A 1983 990.2 991.33 1.13 40.0 35-40 955.2 -- 3 -- --
TW-128 1983 990.2 991.5 1.3 15.0 10-15 980.2 -- 2 -- --

TW-128R 7/29/87 989.41 991.5 2.09 14.0 9-14 980.41 -- 2 -- 6.5 

TW-13A 1983 984.0 984.0 0 37.0 32-37 952.0 -- 3 -- --
TW-138 1983 984.2 984.2 0 15.0 4-14 980.2 -- 2 -- --
TW-14 1983 986.9 987.0 0.1 30.0 20-30 966.9 -- 2 -- --

TW-14A -- -- -- -- -- -- -- -- -- -- --
TW-15A 1983 986.1 986.I 0 35.0 30-35 956.1 -- 3 -- --
TW-158 1983 986.10 986.1 0 23.0 13-23 973.I -- 2 -- --

MW-16A -- -- -- -- -- -- -- -- -- -- --
MW-168 -- -- -- -- -- -- -- -- -- -- --

MW-17A 7/27/87 983.19 -- -- 39.0 29-39 954.19 -- -- -- 12.0 

MW-178 7/28/87 983.18 -- -- 23.0 18-23 965.18 -- -- -- 6.5 

8W-18A 7/28/87 989.97 991.88 1.91 42.0 30.5-40.5 959.47 -- -- -- I 1.5 

8W-188 7/28/87 990.09 -- -- 20.0 14.5-19.5 975.59 -- -- -- 6.5 

MW-19A -- -- -- -- -- -- -- -- -- -- --
MW-198 12/15/92 993.0 995.5 2.5 25.0 20-25 973.0 -- -- -- 7.0 

MW-20A -- -- -- -- -- -- -- -- -- -- --
MW-208 12/14/92 991.l 993.6 2.5 13.0 8-13 983.10 -- -- -- 7.0 

-- = Data Not Available. page 1 of2 5/19/99 
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Table 2.3 Monitoring Well Construction Details. The Scotts Company, Marysville, Ohio. 

Ground Top of Top of 
Surface Casing Casing Boring Screen Screen Casing/ Casing Slot Filter Pack 

Date Driller's Elevation Elevation Stick-up Depth Depth Elevation Screen Diameter Size Length 
Well# Installed Name (feet amsl) (feet amsl) (feet) (feet bRs) (feet bgs) (feet amsl) Material (inches) (inches) (feet) 

MW-21 10/29/96 Bucksar 985.34 987.85 2.4 36 26-36 959.34 Sch. 40 PVC 2 0.010 12 

MW-22 10/29/96 Bucksar 973.20 975.67 2.5 28 18-28 955.20 Sch. 40 PVC 2 0.010 12 

MW-23 10/30/96 Bucksar 970.63 973.25 2.6 26 16-26 954.63 Sch. 40 PVC 2 0.010 12 

MW-24 10/30/96 Bucksar 976.26 978.85 2.5 30 20-30 . 956.26 Sch. 40 PVC 2 0.010 12 

MW-25 10/31/96 Bucksar 987.76 990.45 2.7 45 35-45 952.76 Sch. 40 PVC 2 0.010 12 

MW-26 I 111/96 Bucksar 986.06 991.90 3 40 30-40 956.06 Sch. 40 PVC 2 0.010 12 

MW-27 11/4/96 Bucksar 985.54 987.91 2.4 37 27-37 958.54 Sch. 40 PVC 2 0.010 12 

MW-28 11/5/96 Bucksar 978.91 981.58 2.5 45 35-45 943.91 Sch. 40 PVC 2 0.010 12 

MW-29 11/6/96 Bucksar 986.36 989.02 2.7 30 20-30 966.36 Sch. 40 PVC 2 0.010 12 

MW-30 I 116/96 Bucksar 982.72 985.25 2.5 40 30-40 952.72 Sch. 40 PVC 2 0.010 12 

MW-31 11/4/96 Bucksar 980.52 983.22 2.5 36 22-32 958.52 Sch. 40 PVC 2 0.010 12 

MW-32 lln/96 Bucksar 959.01 961.86 2.8 20 10-20 949.01 Sch. 40 PVC 2 0.010 12 

MW-33 11/8/96 Bucksar 963.34 966.24 2.8 22 12-22 951.34 Sch. 40 PVC 2 0.010 12 

MW-34 11/8/96 Bucksar 962.74 965.45 2.8 20 10-20 952.74 Sch. 40 PVC 2 0.010 12 

MW-35 1115/97 Bucksar -- 979.89 2.5 25 15-25 -- Sch. 40 PVC 2 0.010 12 

MW-36 I 116/97 Bucksar -- 985.65 2.5 40 30-40 -- Sch. 40 PVC 2 0.010 12 

MW-37 lln/97 Bucksar -- 963.09 2.5 24 14-24 -- Sch. 40 PVC 2 0.010 12 

MW-38 1/12/98 Bucksar -- 988.70 2.5 20 10-20 -- Sch. 40 PVC 2 0.010 12 

MW-39 1113/98 Bucksar -- 989.17 -- 36 26-36 -- Sch. 40 PVC 2 0.010 12 

MW-40 1/13/98 Bucksar -- 985.21 2.5 15 5-15 -- Sch. 40 PVC 2 0.010 12 

MW-41 5/21/98 Lane Ohio -- -- 36 26-36 -- Sch. 40 PVC 2 0.010 12 

MW-42 5/21198 Lane Ohio -- -- 47 37-47 -- Sch. 40 PVC 2 0.010 14.5 

-- =Data Not Available 
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Table 1.4 Grounchnoter Anolytlcal RHulll. Th• Scotts Compony, Maryrvllle, Ohio. 

MW·21 MW-22 MW-2J 
PARAMlTIR NAME UNITS 11120/9'5 2/Jl/97 M91'7 11126197 11!111197 2125198 612J/98 111201'6 2!111'7 5119/97 111271'7 11118197 2124198 61221'8 11120/96 2!111'7 51191'7 11127197 ll/111197 212~98 61221'1 

Alwnirun __!I'!__ <lOO .~ ~-.~ NA NA NA ~ NA <120 <1,000 NA NA NA <lOO NA <110 
---~ 

NA NA NA 

Ammoni1 --3!_ 0.8 094 <1.5 <:l.S 0.66 0.74 0.76 ~--~-~- ____2!1___ 0.48 O.l8 O.l2 0.11 0.06 <1..S ~- <O.OS <0.8' <O.OS -- >-----. ---J.-2-,...,....,,, 
~ <4 <4 <6 <lO <J.O <J.O <].0 __ <_4 __ <4 <6 <lO <).0 <J.O <J.O 6.2 l <6 ~~ <).0 <1.0 

f---- -----
Arsenic ua/1 6.7 12 18 <lO 27 27 29 8.2 7.1 II <lO 20 18 16 <l <l <6 <lO <J.O J.8 <J.O 

B.-ium uoll <100 <100 7 <20 <10 <10 <10 <100 <100 l <20 <10 <10 <10 <100 <100 9 <20 18 14 
-----12--

Bay Ilium u&ll <0.5 <0.5 <1.0 <10 <0.5 <0.5 <O.S ~-- <O.S ~- <10 <1.0 <O.S <0.5 <0.5 ~ <1.0 <10 <O.S <0.5 -~ 
~. 

CMn.ium ua/1 <I NA <l.O <10 <0.5 <0.5 <0.5 __ <_I __ NA <l.O <10 <O_ji <0.5 <0.5 <I NA <1.0 <10 <0.5 <O.S <0.5 

Calcium -· J90 NA ]44 424 NA NA NA !70 NA Jll l76 NA NA NA no NA NA NA ~ -~ 1-- Sl7 
ctromium u&ll <2 <2 <ll <100 <20 <20 <20 <2 <2 <ll <100 <20 <20 <20 ·q- <2 <ll ~ <20 <20 --qo· 
Col> alt ua/1 <100 <100 <6 <lO NA NA NA <100 <100 <6 <lO NA NA NA <100 <100 II <lO -· NA NA NA -
c~ ua/1 <20 NA <ll <100 NA NA NA <20 NA <ll <100 NA NA NA <20 NA <10.0 <100 NA NA NA ·----~ ---- --- ----
Habicida, SWBl.50 uo/I BDL• NA BOL••1 BDL .. 1 BDL• BDL' BDL' BDL' NA BDL' BDL••1 BDL' BDL' BDL' BDL' NA BDL' BDL''1 BDL' BDL" BDL' 
Iron ,,,.,, l.6 NA 7.68 2.77 NA NA NA 9.4 NA 8.82 1.14 NA NA NA 0.09 NA 0.411 <O.S NA NA NA ...... ua/1 <2 NA <6 <lO <1.0 <2.0 <l.O <2 NA <6 <lO 2.4 <2.0 <2.0 <2 NA <6 <lO <2.0 -~ <2.0 --
Maanesium -· llO NA l44 402 NA NA NA 240 NA 239 2l4 NA NA NA 210 NA 240 244 NA NA NA 

ua/1 -~- -----
=NA~ M•poa< 140 96 74 69 NA NA NA 140 100 !14 102 NA NA NA l,700 llOO 1,440 2,0lO NA 

Mcrcurv ua/1 <O.l <0.1 <0.20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.2 <0.2 <0.1 <0.1 <0.2 <0.2 <0.10 <0.2 <0.2 <0.1 <0.1 
Nickd u&ll 89 41 <ll <100 <20 <20 <20 76 <40 <ll <100 <20 <20 <20 120 78 J6 <100 J6 4l 28 
Nilrllc/Nitritc ,,,.,, <O.Ol <0.05 <0.40 <0.20 0.12 <0.05 O.IJ <0.05 0.06 <0.40 <0.20 0.06 0.06 0.34 2.6 0.27 <0.40 U7 0.24 1.48 0.34 

Pestic:ida. SWIOBI ua/1 BoL• BDL• BDL• BOL• BOL• BDL• BDL• BOL• BDL• BOL• SccBdow BDL• BOL• BOL• BDL• BDL• SccBdow BDL• BOL• BDL• BDL" 
Phosphoru~ TOlll moll 0.98 14 O.l84 0.07!0 NA NA NA 0.26 0.99 0.9l4 <0.020 NA NA NA 1.9 1.2 2.0J <0.010 NA NA ---m--· 
Potaniwn ,,,.,, 7.7 JO NA 7.0 NA NA NA II 6.8 NA l.8 NA NA NA 9.4 12 NA 7.2 NA NA NA 
Sdmiwn ua/1 <l NA <6 <lO <1'.0 <U.O <1'.0 <l NA <6 <lO <ll.O <U.O <ll.O <l NA <6 ~ <U.O <ll.O <1,.0 -- f-·---
Sani Vol•ile C,,_...,....&. SW8170 u&ll BDL• SOL• SOL• See Below SOL• SOL• SOL• SOL• SOL• BDL• SceSdow BDL• See Below BOL• sot• BDL• BDL• See Below BDL• BDL• ~ 
SilVU" ua/1 <lO NA <6 <lO NA NA NA <lO NA <6 <lO NA NA NA <lO NA <6 <lO NA NA -NA-
sodiwn -· 6J NA 
lhalliwn uo/I <I..' NA 
VINdiurn _. <I NA 
Vol Iii le C..-md!L SW8260 ua/1 BDL• NA 
Zinc ua/1 <JO NA 
loH s.u. 6.8 6.7 
T...-... 'C 12 9 
C ..... ctivily wmolian 4,200 4,100 
972l1'8(R) • Dile in which I ._..,Jc occumd 
BDL• - Al c:~ ..typd ... tMlow llbonlory dtlecdoa llnib. 
NA• Nol Aallyztd. 
.. a •tblkWdclt ...... hm.MW·ll (S/19.-97) .. tnt.m--.lhlppilw. 

,,.._._~·1nm. 

e-2 •tblllllWdclt ..... lllm ...... lfV'l1~wml&hd 

.. QA/QC proc-.. ,,.., ... ,......,... - 9119/117 md 9fUN7. 

•"3 • MW·25 -numpledfor pfllllddm • Stplnbtr:M.1991. 

ue1ecuons 

74.2 76.l 
<6 <12 

<O.OU <0.10 
Sec Below BDL• 

<2l <200 
6.Bl l.l 
IJ.6 IJ.I 

l,480 J,l60 

NA NA NA ll NA ll.7 
<1.0 <1.0 <1.0 <I., NA <6 
NA NA NA <I NA <O.Oll 

BDL• BDt• BOt• eot• NA SceBdow 
ll <10 <10 <10 NA <2l 

6.69 6.69 6.44 6.7 6.8 6.92 
lo.8 10.8 12.8 ll 12 12.0 

J,640 J,640 l,700 J,000 J,400 2,890 

lU NA NA NA ll NA l9.7 l2.2 NA NA NA 
<12 <O., <l.O <l.O <I., NA <6 <12 <1.0 <1.0 <1.0 

<0.10 NA NA NA <I NA <0.01] <0.10 NA NA NA 
Sec Below eot• BDL• BDL• eot• NA See Below Scelklow sot• SOL• Bot• 

<200 JO <10 <10 ll NA <2l <200 29 ll ll 
6.J 6.48 6.6 6.6] 7.0 6.7 6.7l 6.7 6.6l 6.l8 7.29 
11.6 10.J lo.8 ll.l 12 II 11.l 12.2 10.7 lo.6 12 

2,890 2,920 2.910 2860 4,000 J,800 l,llO J,J70 J.2JO J,160 J,llO 

Bcnzo(l.h.i)pcryhnc I •&II I <12 I <II I <10 I <10 I <l.O I <l.O I <l.O I <12 I <II I <10 I <10 I <l.O I <l.O I <l.O I <12 I <II I <10 I <10 I <l.O I <l.O I <l.O 
<12 <II <6.0 3.1• <2.0 <2.0 <2.0 <12 <II <6.0 ,.2• <2.0 2.5 <l.O <12 - <ii <6.0 J.J• <2.0 2.2 <2.0 
<11 <II <10 <10 <,.o <,.o <5.o <12 <II <IO <10 <,.o <,.o <,.o <12 <II <IO <10 <,.o <,.o <,.o 
<11 <11 <10 <10 <1.0 <1.0 <1.0 <12 <ll <10 <10 <1.0 <1.0 <1.0 <12 <II <10 ~-. <1.0 <J.O ~ 

Di-n-butyipNhll•• I u&ll I <12 I <II I <10 I 0.11• I <l.O I <1.0 I <l.O I <12 I <II I <lo I <10 I <t.o I <1.0 I <l.O I <12 I <II I <10 I <10 I <l.O I <1.0 I <1.0 
Peslldde Detecdoa1 

(Tub) Cblordlne u&fl <0.20 <5.0 <l.5 <0.100 <0.JO <0.10 <0.10 <0.20 <5.0 <l., O.O?JO• <0.10 <0.10 <0.10 ·~ <,.O <2., <0.100 <0.10 t <0.10 <1.0 
a.nnaa-BHC Cl.indlne) ua'I <0.05 NA <0.0,0 <0.6'00 <0.02 <0.02 <0.02 <0.0' NA <0.0'0 <0.0,00 <0.02 <0.02 <0.02 ~ NA 0.021 • <G.0$00 ~t <0.02 <0.02 
H-1or I ua/1 I <O.Ol I <0.20 I <O.OlO I <O.OlOO I <O.OJ I <O.Ol I <O.OJ I <O.Ol I <0.20 I <O.OlO I <O.OlOO I <O.OJ I <O.Ol I <O.Ol I <O.Ol I <0.20 I <O.OlO I <O.OlOO I <O.OJ I <O.Ol I <O.OJ 
Herbicide Delecllo•• 
2,4-DichlorophenoX)'8Cdicacid uw'I <0.10 NA <0.94 <4.0 <0.10 <0.10 <0.10 <0.10 NA <0.94 <4.0 <0.10 <0.10 <0.10 <0.10 NA <0.94 .~<4:1)_1 ___ <O.iO- -r<o.i"O_+- <0.10 H 

MCPP (Mccoprop) u&ll <JO NA <94 <400 <10 <10 <10 <10 NA <94 <400 <10 <10 <10 <10 NA <94 <400 <10 r-<JO. <:JO 
voe Detect1oa1 
Ac:danc u&fl <100 NA <2 <2.00 <10 <20 <20 <100 NA <2 1.46• <20 <20 <20 <100 NA <2 1.40• <20 <20 <20 
Ollorofonn <' NA <I <l.00 <O., <0.3 <O., <' NA <1 <1.00 <0.3 <O., <O., <' NA ~ I <1.00 ~ <0.3 t <0.3 I <O., 
M me chloride <' NA 1.3 <1.00 <1.0 <1.0 ~ <' NA 1.3 0.470• <1.0 <1.0 <l.O <' NA --4.2-- 0.497• _ --<1.0 ~~.:!_-=_:-_ ~- ~!?.~.-
Toluene ________ u&'I <$ NA <I <l.00 <1.0 <1.0 <1.0 <' NA <I <l.00 <1.0 <1.0 <1.0 <3 NA <I <1.00 <1.0 <1.0 <1.0 
• = llclcdi ........ ~ .......... bd-llborllory EQL 

•
1 =2.1ulflchlordlneddcaal...._1997,._..,lcdinSep<crnba-

1997 "ith O.ll ulfl chlordlne dclmocl 

lol7 j/19.11)9 
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Tablo 1.4 Groundwalor Analytlcal RHulb. 111• Scolb Compony, Maryrvlllo, Ohio. 

PARAMITIR NAMI UNITS 11110/96 1111197 

Alumirum """ <,00 NA 

Anmoni1 moll 0,46 0,0 
'Ant ...... """ <4 <4 
Analic """ u "9 

e.n.n •Iii <100 <100 
Baylliwn ul/l <O.S <O.S 
C..mium uo/I <I NA 
Calcium ...,. 170 NA 
ct..omium uo/I <1 <1 
Cobolt uo/I <100 <100 
c- uo/I <10 NA 

Hatiicidc:I, SWBISO uo/I BDL• NA 
&on -· II NA 
Lad •Iii <1 NA 
M--iwn moll 190 NA 
M- """ J90 J70 
M-~ """ <0.2 <0.2 
Nield _Ill'!_ Bl 4l 
Nib"lf.e/Nitrilc -· 0,0! <O.OS 

Pe.ticida:, SWBOBI """ BDL' BDL' 
Phomhon..11. Total moll LB 1.1 
Pota1ium moll 6,, 7,1 

Selenium """ <! NA 
Sani Volllilc C~ounda SW8270 •Iii BDL• BDL• 
Silwr uo/I <'O NA 
Sodiwn -· !6 NA 
Thalliwn •Iii <l.5 NA 
VIMdium -· <J NA 
Volllilc C,........,.•..,.., SW8260 """ BDL• NA 
Zinc •Iii <JO NA 
oH SU 6,8 6,8 

T..,..cnlUrr 'C 11 II 
Con&Jctivity wmostcm 4,100 J.800 
9/13/98(R) = Ollc in which 1 ~le occum:d. 

BDL• •Al ~omtlbln mllyzed ... btlow ~ dllectloilll lmb. 
NA• Not Amlyud. . 
••

1 
• 1bt INrbiddl 11q!&e from MW·:U ('1'19m) wu brol• cbme ~ 

n.e •• •• r•...,&ed aa1nm . 
• .i •1btbflbiddl ...... llk•~ltell971...,qcvm1flltd 

b QNQCproctu. 1bty • .. numpledoa9fltm md9flVl7. 
•-i • MW·lJ ... numpledtorpallddll oaSepltmb•J6, ISl97 . 

... , u~ ue CCllODI 

Bavo(&.h.i)payJ .... •Iii <11 
bi• c2 .... -n..1-.rn .......... ,.(' """ <ll 

IAntvlt-.,.,1..l.lh.lllc """ <Jl 
Difthvlnhth..llte """ <11 
Di~MnhlMl11e uoli <11 
Pesticide Delecdom 
(Tod!) O>lordone uf/I <0,10 
•~-BHC (Lindlne) """ <0,0! 

"'""""''"' """ <O,Ol 
Herbicide Delrcdons 
2,4-Dichlarophmoxpntic acid •Iii <0.10 
MCPPtlde<-' ..• <10 
voe Delecdon1 
Acdone uf/I <100 
Chloroform """ <! 
M•--encchloride """ <! 
Toluene """ <! 
•"" l>dtction muk rq>arted below 1.oor.ory EQL 
•' = u ul/lchlordonedcluudAuau• l997 • ..._lcd inS<plemba

J997 wilh 0,8! Ul/l chlordone dclcctcd. 

<II 
<II 
<II 
<II 
<II 

<S.O 
NA 

<0.20 

NA 

NA 

NA 
NA 
NA 
NA 

MW-14 

M0/97 1127197 

<120 <l,000 
<l.S <Ui 
<6 <'O 
II <'O 
6 <10 

<1.0 <10 
<1.0 <10 
17' 411 
<ll <100 
<6.0 <'O 
<ll <100 

BDL' BDL .. 1 

9,66 U7 
<6.0 <!O 

ll' 119 
u8 IU 
<0.2 <O.l 
<ll <100 

<0.10 <0.10 

BDL' BDL' 
U6 <0.020 

NA 6,l 

<6.0 <'O 
BDL• S«:Bdow 
<6.0 <!O 
7"6 69,4 
<6.0 <Jl 

<O.Oll <0.10 

See Below SccBdow 
<ll <100 
6,,6 7,1 

IU IL7 
J,6)0 l,llO 

<JO <10 
<6,0 1.2• 
<10 <JO 
<JO <JO 
<10 0.42• 

<2., <0.200 
<0.0,0 <O.OSOO 
<0,0!0 <O.OSOO 

<0.94 <4.0 
<!14 <400 

<1 1.74• 
<I <1.00 
l,, <1.00 
<I <LOO 

MW-l4DUP 

11111197 1114191 6111191 11111197 11119196 l/11197 

NA NA NA NA <,00 NA 
0,47 0,46 0,4) 0,41 l,l l 
u <J.O <J.O <J.O <4 <4 
17 ., ., 16 u ,,. 

<10 10 <10 <10 <100 <100 
<O.S <O.S <O.S <O.S <0.S <0.S 
<O.S <O.S <O.S <O.S <I NA 
NA NA NA NA 660 NA 
<10 <10 <10 <10 <l <1 
NA NA NA NA <100 <100 
NA NA NA NA 10 NA 

BDL• BDL' BDL• BDL' BDL' NA 
NA NA NA NA ., NA 
<1.0 <l,O <2.0 l,l <1 NA 
NA NA NA NA '"° NA 
NA NA NA NA 110 110 

<0.2 <0.1 <0.2 <0.2 <0.2 <0.2 
<10 <10 <10 <10 110 68 

<O,U <O.OS 0,08 <0.0S <0.05 <O,O! 

BDL' BDL' BDL' BDL' BDL' BDL' 
NA NA NA NA lJ l,7 
NA NA NA NA 11 ll 

<IM <Jl,O <l,,O <Jl,O <l NA 
BDL• BDL• BDL• BDL• BDL• BDL• 

NA NA NA NA <'0 NA 
NA NA NA NA 110 NA 
<1.0 <1.0 <l,O <1.0 <l,l NA 
NA NA NA NA <J NA 

BDL• BDL• BDL• SOL• BDL• NA 
I! <JO <10 11 II NA 

6,ll U4 6,9 6,ll 6,6 6,! 

9,7 JU 12,9 9,7 11 Jl 
1.110 J,1!0 l,llO l,170 6,600 6.400 

<5.0 <l,O <,,O <!,O <11 <Jl 
<2.0 <U <l,O <1.0 <Jl <11 
<5.0 <5.0 <S.O <!,O <11 <11 
<1.0 <1.0 <l.O <1.0 <11 <Jl 
<J.O <l.O <1.0 <1.0 <11 <Jl 

<OJO <OJO <0.10 <0.10 <0.20 <l,O 
<0.02 <0,01 <0.02 <0.02 <O.OS NA 
<O,Ol <O,Ol <O.OJ <0.01 <O.OS <0.20 

<0.10 <0.10 <0.10 <0.10 <0.10 NA 
<10 <10 <10 <10 <10 NA 

<10 <10 <10 <20 <100 NA 
<O.S <O.S <O.S <O.S <l NA 
<J.0 <l.O <J,O <1.0 <l NA 
<1.0 <1.0 <1.0 <1.0 <! NA 

2of7 

() 

MW-15 

M0/97 1121197 11119197 1115191 

<120 <l,000 NA NA 

<l.S <l.S L49 U4 

<6.0 <'O <).0 - I-· <1_0-

10 <'O lO 16 

4 <10 <10 <10 

<1.0 <10 <O.S <O.S 

<1.0 <10 <O.S <O.S 

'II '41 NA NA 

<ll <100 <20 <10 

<6.0 <'O NA NA 

<ll <100 NA NA 

BDL• BDL'', BDL' BDL' 
IU 16,l NA NA 

<6.0 <!O <1.0 <1.0 

I 716 77! NA NA 

61 ,8 NA NA 

<O,l <0.1 <0.2 <0.2 

<ll <100 <10 <10 

<0.10 <0,20 <0.03 <0.0.5 

BDL• ... See Below SccBdow 
<0.020 0,04!0 NA NA 

NA u NA NA 

<6.0 <!O <15.0 <ll,O 

BDL• Set Below BDL• BDL• 

<6.0 <!O NA NA 

1!8 Ill NA NA 

<6.0 <11 <l.O <LO 

<0.013 <0.10 NA NA 

SceBdow SceBdow BDL• BDL• 

<ll <100 14 <10 
6,71 6,6 6,19 6,7) 

11.7 IU 12" IU 
,,'40 l.!10 ,,410 !J60 

<JO <10 <,.o <,.o 
<6,0 J.J• <2.0 <l,O 

<10 <JO <S.O <5.0 
<10 <10 <J.O <1.0 
<10 <10 <l.O <l.O 

I <1.l UI0,8,-1 u 0,18 

<O.OSO <0,0!00 <0,01 <0.02 -
<0.0SO O.OJ20• <O.OJ <O.OJ 

<0,94 <4,0 <0.10 <0.10 

<94 <400 <10 <10 

-
<1 <2.00 <10 <10 

<I <1.00 <O., <O., 
1,8 <1.00 <1.0 <1.0 

<J 0.420• <1.0 <1.0 

'19.'99 



(~ 
'.\., .J 

Table 2.4 GroundwJlter Analytlcal Rt1ulll. The Scotti Company, Maryrvllle, Ohio. 

MW-26 
PARAMETER NAME UNITS I 11119196 I 2111197 I 5120197 I 1121197 I 11119197 I 2125191 

Alumirum ~ <lOO NA <120 <l,000 ~A NA 
~ii . 0.89 0.92 <I.' ~ 0.84 0.66 -
AR1monv uWI <4 <4 <6 <50 <J.O <J.O 

Amni< I uf'I t ll I 9.7 I 28 I <lO I 16 J Jl 
Bsiwn uwl <JOO <100 .S <10 <10 ~ 
ll<ryllium I ul/I I <O.l I <0.l I <l.O I <10 I <O.l I <O.l 
Crrclnium I uf'I I <I I NA I <1.0 I <10 I <O.l I <O.l 

Cakium I mf'I I 460 NA 490 lOI NA NA 

1o.-omium~ <2 <2 <I] <100 <20 ------qo-
Cobalt u&il <100 <100 <6.0 <.SO NA NA 
c..... I Ul/I I <20 I NA I <IJ I <100 I NA I NA 

llcrbi<idoi,SW81l0 I u&'I I BDL• I . NA I BDL' I BDL .. 1 I BDL• I BDL' 
Iron rm/I 10 NA 12.6 14.0 NA NA 

l
l..c:ad u&ll <2 NA <6.0 <.SO <l.O <2.0 

-~ ....n ~ m m m m m 
M_,.,e ul/I 160 120 IJl Ill NA ~ 
~ ~ ~ ~ ~ ~ ~ ~ 

Nickel ....!'t'.!_, ___ llL I 44 I <I) I <100 I <20 I <20 
mall ------o.111~ <0.20 <0.20 <0.0.S T<G.O.s Nitn11.dNitrilc 

PcsticidCI, SW8081 uf'I I BDL' I BDL' I BDL' I BDL• I BDL' I BDL' 
IPhnmhml11. Total moll I 2.4 I 0.69 I 0.826 I <0.020 I NA I NA 
Potariiwn 8.1 I 8 I NA I 7.1 I NA I NA 
Selenium ul/I <l I NA I <6.0 I <lO I <l'-0 I <U.O 
Sani Volllile C~oundl SW8270 u&'I BDL' I BDL• I BDL' I SeeBdow I BDL• I BDL• 
Silva- u&'I <lO I NA I <6.0 I <lO I NA I NA 
Sodium moll 110 I NA I 96.l I 12.2 I NA I NA 
Tholliwn u&'I <U I NA I <6.0 I <12 I <l.O I <l.O 
Vm.dium -moll <I I NA I <0.011 I <0.10 I NA I NA 
Volllile COl1'1>0Undl. SW8160 Ul/I BDL• I NA ISeeBdowlSeeBdowl BDL• I BDL• 

Zinc u&'I 10 I NA I <2l I <200 I <10 I <10 
IPH s.u. 6.9 I 6.l I 6.66 I 6.6 I 6.74 I 6.76 
1 ............. "C 12 I 11 I 12.6 I 14.4 I 11.8 I 12 
C ..... <livity urmo.t<m 4,lOO I 4,!_00 I J,810 I J,680 I J.loo I J.610 
9/l'198(R)"" O.S.e in whidl 1 ram.,le occurred. 
BDL• • Al coaiduca IDllyzed wn Wow llbonloty delectloa m.. 
NA • Not ADllyud. 
••1 •'lbe~ ...... t-omMW·ll (5119f97)wubrokmcllriQad:ippiaa. 

ne .... nsmipkd oo7n/97. 
eel • 1bt IMrbiQll ...p. tlk• ........ 1197 un.,q IVenl flied 

lheQAIQC proctn. 11My wn1-.,Woa9/l9ffJ7 md91JlR1. 

••1 •MW·JJ .... mipkdrorpa:tiddma.Stt>Ctlnb.-26, 199'7. 

1:11vu~ Delec11oa1 
Bcnzo (&h.i) payltne uf'I <14 
bi1 (2-Elhylhoxyl) .......... uf'I <14 
Bu!VlbcnmPi<hollle u&'I <14 
DidhvlDNhallle u&'I <14 
Di-n-butvlPi<hollle u&'I <14 
Peslldde Delectloa1 

(Tech) Oilordlne uf'I <0.20 
•~·BHC (Lindone) u&'I <0.0, 

<II 
<II 
<II 
<II 
<II 

<,.o 
NA 

H ....... or u&'I <0.03 <0.20 

Herbicide Delecdons 
2,4-Dic:hlorophcnoX)'Kd.ic ecid uf'I <0.10 
MCPP CMec.-nnl u&'I <10 
voe Detections 
Acdone uf'I <100 
Cllloroform ul/I <' Mdhylcncdrloride •111 <l 
Toluene I u&'I I <' 
• = Ddution ,....M rq>onedbdow llbonlooy EQL 

•' = 2.1 uf'I drlordone delected Aupll 1997, ......,1ec1 in S ............ 
1997 wilh O.ll uf'I drlordone del-

NA 
NA 

NA 
NA 
NA 
NA 

<10 <10 <,.o <,.o 
<6.0 4.9• <2.0 <2.0 
<10 <10 <,.o <,.o 
<10 0.21• <1.0 <1.0 
<10 1.0• <J.O <J.O 

<2.l I <D.200 <0.10 <O.JO 
<0.0,0 I <O.OlOO <0.02 <0.02 
<O.o'o I <o.o'oo <O.OJ <0.0l 

<0.94 I <4.0 <0.10 <0.10 
<94 I <400 <10 <10 

<2 1.46• <20 <20 
<I 0.6J.4• <O., <O., 
2.3 <1.00 <1.0 <1.0 
<I <l.00 <1.0 <J.O 

I 

I 

MW-26DUP I MW-27 I MW-21 
11/19197 I 11119196 I 2111197 I 5120197 I 11211197 I 11/19197 I 2125191 I 612J/91 I 11110196 I 2110/97 I ~9197 I 1126197 I 11/11197 I 2115191 I 6122191 

I NA <'00 NA <120 <l,000 NA NA NA <'00 NA __ ~ ~.000 ___ N_A __ -~- ~ 
0.71 U 1.2 <U <U 0.87 0.99 0.96 1.6 U ~- -~- ___ 0.40 _ ~ __ __ 0.7l 
<J.O «t <4 <6 <'O <J.O <J.0 <J.O <4 4.1 <6 <:'O <J.O <J.O <J.O 
16 <' <' <6.0 <'0 4.7 6.J 7.8 <' ~- __ <_6_ <'O <l.O -u- ·-<l.O ----

<10 120 <100 7 <20 <10 <IO <10 <100 110 II <20 11 <10 <10 
~ <O., <O., <1.0 <10 <O., <0., <O., <O., <O., 
<O., <I NA <l.O <10 <O., <O., <0., <I NA 
NA l60 NA l04 lJ4 NA NA NA - 410 NA 

<1.0 
<1.0 
406 

<10 

~ 
490 

<O., 
O.l 
m 

<O., I <O., 

~,.---2!1 
NA NA 

I 
<20 <2 <2 <IJ <JOO <20 <20 <20 <2 <2 <ll <100 -~ ~~--
NA 100 <100 6 <'O NA NA NA <100 <100 <6 <'O NA NA NA 
NA 21 NA <IJ <100 NA NA NA <20 NA <IJ <100 NA NA ·-NA -

- - -·--- ----->----· 
BDL· BDL• NA BOL• BOL••> BOL• BDL· BDL· BDL· NA BOL• BOL··J eot• BDL• See Bdow 

-~~--~ ------- ----· --· 
NA 0.12 NA 10.9 14.J NA NA NA :U NA 0.6ll I.JO m NA NA 
<2.0 <2 NA <6.0 <'O <2.0 <2.0 <2.0 <2 NA <6 <'O <2.0 <2.0 ~ ---------.--
NA 480 NA 68! 712 NA NA NA 190 NA 20l 219 NA NA NA 
NA 420 JOO 227 1,7 NA NA NA 220 320 -:roo-- -· 417-- ----w;- f--·NA -- -- NA --

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 . -~ <0.2 <0.20 <0.2 <0.2 -~· -<o.i 
<20 1,0 74 <IJ <100 <20 <20 <20 8J 78 <IJ <100 --~ -~- ·- <20 

~ 0.0, <0.0' <0.20 <0.20 0.06 <0.0, 0.11 <0.6' <0.0, <0.40 <0.20 0.17 =-- 0.06 -~ - 0.21 

BDL• BOL• BDL• BDL• BDL• BDL• BDL• BDL• BDL• BDL• BDL• BDL• BDL• BDL• BDL• 
NA 0.28 0.27 <0.020 0.146 NA NA NA 0.8 0.89 0.211 0.JJl NA NA NA 
NA 2l ll NA . 9.4 NA NA NA 14 I' NA 9.1 NA NA ~-

<U.O <' NA <6.0 <'O <U.O <U.O <U.O <' NA -~ --::50 --<u.o -~ - <U.O -- ------ ---- -----
BOL• BOL• BDL• SteBclow Sc:ieBdow Bot• SccBdow BOL• BDL• BOL• BDL• Scc8dow BDL• BOL• BDl.• 

NA <lO NA <6.0 <'O NA m m <lO NA <6 <lO NA NA ~ 
NA 180 NA 171 161 NA NA NA '7 NA 7l.O 87' -~ ~: ... NA -
<1.0 <l.' NA <6.0 <12 <1.0 <1.0 <1.0 <I., NA <6 <12 <1.0 <l.O <1.0 
NA <I NA <O.OIJ <0.10 NA NA NA <I NA <O.Oll -~jO- - NA NA -~ 

BDL• I BDL• I NA I SeeBdowl BDL• I BDL• I BDL• I BDL• I BDL• I NA Sa: Bdow I See Below BDL• BOL• BDL• 
<10 I 12 NA <2' <200 24 <10 12 <10 NA 
rn--r---7--.0--- 6.2 6.79 6.7 6.92 6.71 6.61 7.6 6.6 

<2' I <200 21 <10 <10 
7.Jl I 6.9 7.01 7.04 7.2J 

11.8 I 12 I 11 I 12.8 I ll.8 I 11.1 I 11 I 11.l I 11 I 10 11.7 I 11.6 9.7 II.I 12.l 
i.ioo I 6,000 I 6.loo I l.470 I ,,280 I l,190 I ,,100 I ,,040 I i,100 I J,600 J.160 I l.140 J,IJO J,IJO J,110 

<,.o <12 <II <10 <10 <5.0 <l.O <5.0 <14 <10 <10 <10 <l.O <S.O <l.O 
<2.0 <12 <II 8.2 2.9• <l.O l.O <2.0 <14 <10 <6.0 0.91• <l.O <2.0 <2.0 
<5.0 <12 <II <10 <10 <,.o <!li.O <5.0 <14 <10 <10 <10 <,.o <,.o <,.o 
<1.0 <12 <II <10 <10 <J.O <1.0 <1.0 <14 <10 <10 o.u• <J.O <1.0 <1.0 
<1.0 <12 <II <10 2.7• <J.0 <1.0 <J.O <14 <10 <10 1.2• <1.0 <1.0 <1.0 

<0.10 <0.20 <5.0 <2.l I <0.200 <0.10 <O.JO <0.10 <0.20 <,.o <2., I <O. Joo <0.10 I <0.10 I <0.10 
<0.02 
<O.OJ 

<0.05 
<0.0, 

~ 
<0.20 

<0.0lO <O.OlOO 
<0.0lO <0.0,00 

<0.02 
<O.Ol 

<0.02 
<O.Ol 

~ 
<O.Ol 

<O.Ol 
<O.Ol 

~ 
<0.20 

<0.0,0 <0.6'00 
<0.6'0 <0.0500 

<0.02 I <0.02 1 _2!!! _ 
<O.OJ <O.OJ <O.OJ 

<0.10 <0.10 NA <0.94 <4.0 <0.10 <0.10 <0.10 <0.10 I NA I <0.94 ~~t=~!.!__1 __ 0.1:C-~~ 
<10 <10 NA <94 <400 <10 <10 <10 <JO NA <94 < .. 00 <10 <10 -1 <JO 

<20 <I 00 NA <2 <l.00 <20 <20 <20 <10 1 <20 
<0.5 <' NA <I <l.00 <0.5 <0.5 <O., ~ ---<0.5 
<1.0 <5 NA 2.9 <1.00 <1.0 <1.0 <1.0 <1.00 --~- -~ ·<i]- . 
<l.O <' NA <J <l.00 <1.0 <1.0 <1.0 0.410• ~-- ---<J.0 -· 

Soll M9m 

<20 

. ::~~ 
. ~!~.

<1.0 
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PARAMITl:R NAMI UNITS 11120196 2110/97 

AlurrWaim ullll <loo NA 
Amnonio -· 0.8 0.88 ,_.,_ ua/I 4.2 6.1 
Ancnic uall 9.2 9.1 
llwium ullll <100 <100 
l:WIYllium ullll <O., <O., 
Cllhium uall <I NA 
Calcium -· !10 NA 
C1somiwn ullll <2 <2 
Cobllt uall <100 <100 

c- ullll <20 NA 
ltabicidcs, SWBISO ullll BDL• NA 
Iron _. J.4 NA 
Leod ullll <2 NA 
M-ium -· 110 NA 
M-- ua/I 210 120 

M~ ullll <O.l <0.2 

Nickel ullll 61 41 
Nilnlo'Nitrilc ----31._ O.Ol <0.0!li 

Paticida, SWSOll ullll BDL• BDL• 
!Phosohoru~ Tolol -· I.I I.I 
POlalium _. 7.4 l 
Selenium ullll <l NA 
Sani Volll:ileCDfl"ltOUndl SWl270 ullll BDL• BDL• 
Silvcr uall <lO NA 
Sodium -· lO NA 
Thollium Ua/I <l.!li NA 
Vonodiwn _. <I NA 
Vol-.ile c-111111 SWl260 ullll BDL• NA 
Zinc ullll <10 NA 
loH s.u. 7.0 l.6 
r-~ 'C II 7 
Con<llctivitv um.o.lan 2,800 2,)00 
912l/91(R) ~Oil< in which 1 .......,1. occumd 
BDL• •Al camdblmb lmlfyz.:I ... btlo• llbonl:OfY detldioa .... 
NA • NoC Anllyud. 
.. a •lbtlMdlk:tdl...,..lomMW·ll (!JIJ9m)wubrot:mlbiD&llhippSw. 

nc ..... ,.._.,woo1nm. 
,.J • Tbe blrbiddt lllllples bk• cbq ltt 1197 Nmplirw evllll f1lhd 

llM QA/QC procen. 111cy ... nnmp1ec1 oo t/ltl'i17 mc1 trum. 
•93 - MW·JJ wu r•....,tcd ror ~cm Stpl...,.. Z6, 199'7. 

1~,,.""" uerecuons 
llalzD(l.h.i)paytene Ua/I <II 
bi1 (2·""-.'""1-.I) DNIWll.e uall <II 
Buht ........ ,.,. ........... ullll <II 
Dill"llllVllV'Ut11h1le ullll <II 
Di...Wtvlnhlh..l11e ullll <II 

Petddde Detectloa1 

(Tech) Oilordone ualJ <0.20 
-BHC (Lindlne) ullll <0.0, 
H--•or ullll <0.0, 
Herbicide Delectloas 
2,4·Dichlorophcnoxyxdic ocid ualJ <0.10 
MCPPfMec:---1 ullll <10 

VOC Detecdoas 
Ac done ualJ <100 
Ch.lorofonn ullll <l 
Melhylcnechloride ullll <l 
Toluene uall <l 
• i:::: Ddectioo rauk ,..-tcd below llbonl:ory EQL 

•' =2.1 uW!chlordoneddcded""-1997,,._lcdinSqilomba-
1997 ,.;111 O.ll ua/I chlordone ddmed 

<II 
<II 
<II 
<II 
<II 

<,.o 
NA 

<0.20 

NA 
NA 

NA 
NA 
NA 
NA 

5119197 

I .. 

<1.' 
<6 
10 

12 
<1.0 

<1.0 
219 
<IJ 
<6 

<IJ 

BDL• 
6.27 
<6 
104 

6l 
<0.20 

<IJ 
<0.40 

BDL• 
<0.020 

NA 
<6 

BDL• 
<6 

]9.0 

<6 
<O.OIJ 

See Below 
<2l 
6.9] 
12.l 

1,927 

<10 
<6.0 
<10 
<10 
<10 

<2l 
<O.OlO 
<0.0,0 

<0.94 
<94 

<2 
<I 
J.9 
<I 

T•ble 2.4 Groundwater An•lytlul Re1ulll. The Sc•lll Compony, M81'ysvllle, Ohio. 

MW-.14 MW-JS MW-.16 
1127197 11111191 2124'91 6122191 912"""""' 2126191 612J191 21261!11 612J191 

<l,000 NA NA NA NA NA NA NA NA 
<I., 0.74 O.ll 0.84 NA 0.11 <O.O' 1.)6 I.JI 
<lO <J.O <J.O <J.O NA <J.O <J.O <J.O <J.O 
<lo II IJ u NA J.2 <J.O 20 14 
<20 <10 <10 <10 NA 24 21 II 19 
<10 <O., <O., <O., NA <O., <O.l <O., <O.S 
<10 <O., <O., <O.l NA <O.S <0.$ <O.S <0.$ 
211 NA NA NA NA NA NA NA NA 

<100 <20 <20 <20 NA <20 <20 <20 <20 
<lO NA NA NA NA NA NA NA NA 

<100 NA NA NA NA NA NA NA NA 
BDL .. 2 BDL• BDL• Seclklow BDL• BDL• BDL• BOL• BDL• 

H7 NA NA NA NA NA NA NA NA 
<lO 2.1 <2.0 <l.O NA <l.O <l.O <2.0 <2.0 
109 NA NA NA NA NA NA NA NA 
76 NA NA NA NA NA NA NA NA 

<0.2 2.2 <0.2 <0.2 NA <0.2 <0.2 <0.2 <0.2 

<100 <20 <20 <20 NA 
,_ 

29 <20 <20 <20 
<0.20 <O.O!li <0.0, 0.17 NA 1.46 2.0l <O.Ol <0.05 

BDL• BDL• BDL• BDL• NA BDL• BDL• BDL• BDL• 
O.JJJ NA NA NA NA NA NA NA NA 
<,.o NA NA NA NA NA NA NA NA 
<lO -<1,.0 <ll.O <J.O NA <ll.O <U.O <u.o <ll.O 

Seellt'low BDL• BDL• BDL• NA BDL• See Below BDL• BDL• 
<lo NA NA NA NA NA NA NA NA 
!9.1 NA NA NA NA NA NA NA NA 
<12 <1.0 <l.O <l.O NA <1.0 <l.O <1.0 <1.0 

<0.10 NA NA NA NA NA NA NA NA 
See Below BDL• BDL• BDL• NA BDL• BDL• BDL• BDL• 

<200 19 <10 <10 NA <10 <10 <10 <10 
7.) 7.06 6.71 7.09 NA 6.71 6.7! 6.92 7.l 

12.7 12.2 9.1 11.4 NA 10.] 11.2 10.7 11.6 
1,9]] 2,070 2,020 1917 NA 2,IJO 2,2!0 J 010 2,IJO 

<10 <l.O <!li.O <l.O NA <'-0 <l.O <,.o <l.O 
0.46• <2.0 <2.0 <2.0 NA <2.0 <2.0 <20 <2.0 
<10 <,.o <,.o <,.o NA <S.O <,.o <l_O <,.o 
<10 <l.O <l.O <l.O NA <1.0 <1.0 <1.0 <1.0 
<10 <l.O <l.O <1.0 NA <1.0 u <1.0 <1.0 

<0.200 <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 <0.10 
<0.0100 <0.02 <0.02 <0.02 NA <0.02 <0.02 <0.02 <0.02 
<0.0,00 <O.OJ <O.Ol <O.Ol NA <O.OJ <O.OJ <0.0J <O.OJ 

<4.0 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 
<400 <10 <10 <10 <10 <10 <10 <10 <10 

<2.00 <20 <20 <20 NA <20 <20 <20 <20 
0.412• <O., <O,, <O., NA <O.S <O., <O.l <0.5 
0.,10• <1.0 <1.0 <l.O NA <1.0 <1.0 <1.0 <1.0 
<1.00 <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 <l.O 

lol7 

0 

MW-.17 MW-J7DUP MW-JI MW-JIDUP 
2124'!11 6122191 912....,.,, 2124'!11 21251!11 612J191 612J/91 

NA NA NA NA NA NA NA 
0.84 0.78 NA r<o.83 -----

O.BS <0.05 <0.0, -
<J.O <J.O NA <J.O <J.O <J.O <).0 

21 21 NA 21 <).0 <3.0 <).0 
<10 <10 NA <10 II 16 16 
<O., <O.S NA <O.S <O.S <O., <0., 
<O.l <0.S NA <O.S <O.S <O.S <0 . .5 
NA NA NA NA NA NA NA 
<20 <20 NA <20 <20 <20 <20 -
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

BDL• Set Below BDL• BDL• BDL• BDL• BDL• 
NA NA NA NA NA NA NA 
<2.0 <l.O NA <2-0 ~ <2.0 <:!-0 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
<0.2 <O.l NA <0.2 <0.2 <0.2 <0.2 
<20 <20 NA <20 <20 <20 <20 

<O.O' O.ll NA <O.O!li ]4.0 n.o JO.l 

BDL• BDL• NA BDL• BDL' BDL• 
~-

BDL• 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

<ll.O <ll.O NA <1,.0 <U.O <J.O <J.O 
BDL• BDL• NA BDL• SeeBdow BDL• SOL• 
NA NA NA NA -----m- NA NA 
NA NA NA NA NA NA NA 
<1.0 <l.O NA <1.0 <1.0 <1.0 <1.0 - -
NA NA NA NA NA NA NA 

BDL• BDL• NA BDL• BDL BDL BDL 
<10 <10 NA <10 <10 <10 <10 
6.1 7.17 NA 6.112 6.94 6.14 6.84 
9.2 11.9 NA 9.1 10.7 12.J 12-l 

J IJO 2'70 NA J IJO l,'49 16!1 1,611 

<l.O <l-0 NA <l.O <,.o <,.o <l.0 
4.l <2.0 NA <20 4.l <2.0 <20 

<,.o <S.O NA <,.o <l.O <,.o <l.O 
<1.0 <1.0 NA <l.O <1.0 <1.0 <1.0 
<1.0 <1.0 NA <1.0 <1.0 <1.0 <t.0 

<0.10 <0.10 NA <0.10 <0.10 <0.10 <0.10 
<0.02 <0.02 NA <0.02 <0.02 <0.02 <0.02 
<O.OJ <O.Ol NA <O.OJ <0.0J <0.0J <O.OJ 

<0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 
<10 <10 <10 <10 <10 <10 <10 

<20 <20 NA <20 <20 <20 <20 
<O., <O.S NA <O.S <O.l <O., <O., 
<1.0 <J.0 NA <l.O <1.0 <1.0 <1.0 ---
<l.O <l.O NA <1.0 <l.O <1.0 <1.0 

!J 119199 
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T•ble l.4 Groundwater Analyllnl Resulll. The Sc•lts Compony, M•ryrvllle, Ohio. 

MW..J9 
PARAMITIR NAMI UNITS l/lS/91 6124191 

Alumirun .!!I'!.____ NA ---~-
Arrmoni1 -· 0.84 ~ 
·~;- uoll <J.O <J.O 
Anmic """ 14 10 
Bai um us/I <10 <10 
Bayllium uoil <O.!li <O.!li 
CDnium """ <O.!li <O.!li 
Calcium moll NA NA 
Clwomium --1 <20 <20 

Cobah -'!I'!_ NA NA 

c~ """ NA NA 

Herbicidc:I, SW81!1i0 ---"f'!._ BDL• BDL• 
...... moil NA NA 
Lad ~ <2.0 <2.0 
M--ium -· NA NA 
M-- ur/I NA NA 
M~ _llfi!__ <0.2 <0.2 

Nickel """ <20 <20 
NilnldNilrite moil <0.U 0.08 

Par.icidc:I, SW8081 ull/I BDL• BDL• 
1~.1.Toul -· NA NA 
Potmrium moil NA NA 
Selenium ull/I <1!5.0 <1'.0 
Sani Volllilc C.........., SW8270 _llfi!__ See Below s;;&ei;; 
Silver """ NA NA 
Sodiwn mall NA NA 
Thallium """ <1.0 <1.0 

Vmadium -· NA NA 
Vol•ile Cnmntldnlb_ SW8160 _!!IL BDL• BDL• 
Zinc ullil <10 <10 
pH s.u. 6.8' 6.61 
Tare>......., -c 11.l IU 
C..Wctlvi1y wmo./an ),2,0 ),)60 

9/23/98(R) = i>11e in which• rc11n11le occwnd. 

BDL• •Al cCIGlthem lllllyud ... Wowllbonlory dd:tdklalmll. 
NA • Nol Amlyzad. 
••1 •1'1llllMrblddlasnplttCGMW·ll (5fl9197)wubrolm--.ltippq. 

ne ...... ,...a.di oa1nm . 
• .i • n. btrbiddt _.... ... --. lbt am 11mpq evem fllod 

lbt QA/QC proc ... n.y .... r..apled oa 9119f'n llld 91'21197 . 

• ., • MW·25 ... numpltdrarptsliddll aaStplnb•ld, 1997. 

'~ '~~ ccuons 
Bcnzo (&h.i) paylcnc us/l <.5.0 
bi1(2 .... nwu1-1nrwn111ate u"'1 6.8 
Buty1--. ..... rai1tc """ <.5.0 
DidhvlnHhallle •Iii <1.0 
Di-n-tiu1v1n1-.1n111e """ <1.0 

Pesticide Detectloas 
(Tedi) Chlor...,. ur/I <0.10 
1irmmv.-BHCn.ina.v:) ur/I <0.02 
H.,....,,or ull/I <0.0] 

Herbicide Delecdoas 
2,4-DichlorophmoXJICdic ecid us/l <0.10 
MCPP(Mu:,__..l """ <IO 

voe Detccdo•• 
Acetone us/l <20 

Chlorofonn ullil <0 . .5 
Mclhvlcncddoridc ull/I <1.0 
Toluene """ <1.0 

• = Ddect.ion rault rcparted below ltbonlOIJ EQL 

<.5.0 
).0 

<,.o 
<1.0 
<1.0 

<0.10 
<0.02 
<0.0] 

<0.10 
<IO 

<20 
<O., 
<1.0 
<1.0 

01 = 2.I U&'lddanlonedclededAupill I997,Jam1>1edinS ......... 
1997widl0.8'U&'ldilanloneddcdcd 

MW-40 MW-41 
l/lS/91 612.1191 9/lS/ ... Hl 6124191 9/lS/nlHl 

NA NA --~ NA NA -
~- o.22 NA 1.64 NA 

<J.O <J.O NA <J.O NA 
<J.O <J.O NA 14 NA 
n )8 NA 27 NA 

<O.!li <0.!li NA <O., NA 
<O.!li 0., NA <O.!li NA 
NA NA NA NA NA 
<20 <20 NA <20 NA 
NA NA NA NA NA 
NA NA NA NA NA 

BDL• See Below BDL• Scc:Bdow BDL• 
NA NA NA NA NA 
<l.O <2.0 NA <l.O NA 
NA NA NA NA NA 
NA NA NA NA NA 

<0.2 <0.2 NA <0.2 NA 
)7 <20 NA <20 NA 

0.,) 1.29 NA 0.o7 NA 
BDL• BDL• NA SecBdow BDL• 
NA NA NA NA NA 
NA NA NA NA NA 

<l!li.O <U.O NA <1'.0 NA 
See Below SoeBd- NA BDL• NA 

NA NA NA NA NA 
NA NA NA NA NA 
<l.O <l.O NA <l.O NA 
NA NA NA NA NA 

BDL• BDL• NA BDL• NA 
<10 I2 NA <IO NA 
6.n 6.,9 NA 6.74 NA 
8.9 IU NA U.I NA 

2.880 2820 NA 2,820 NA 

<,.o <.5.0 NA <,.o NA 
3.4 ll NA <2.0 NA 

<'-0 <,.o NA <.5.0 NA 
<I.O <J.0 NA <J.O NA 
<1.0 <1.0 NA <1.0 NA 

<0.10 <0.10 NA 0.87 <0.10 
<0.02 <0.02 NA <0.02 <0.02 
<O.Ol <O.Ol NA <0.0] <O.Ol 

<0.10 <O.IO <0.10 0.28 <0.10 
<IO 37 <IO <IO <10 

<20 <20 NA <20 NA 
<O., <O., NA <O., NA 
<1.0 <I.0 NA <1.0 NA 
<I.O <I.0 NA <l.O NA 

7of7 

(\ 
" ' <. ; 

MW-41 

6124191 

NA 
1.16 
).2 

6.1 
2) 

<0.$ 

<O.!li 
NA 
<20 

NA 
NA 

BDL• 
NA 
2.9 
NA 
NA 

<0.2 ,, 
0.07 

BDL' 
NA 
NA 

<U.O 

Sa:Bdow 
NA 
NA 
<1.0 
NA 

BDL• 
27 

6.86 
U.2 

l,llO 

~.o 

2., 
~.o 

<I.O 
<J.O 

<0.10 
<0.02 
<O.OJ 

<0.10 
<IO 

<20 
<O., 
<1.0 
<J.O 

J/19199 



Analyte 

Pesticides (ul!lkl!) 
Aldrin 
Chlordane 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Heptachlor 

Herbicides (Ul!lkl!) 

2,4-D 
2,4,5-T 
Dicamba 
Silvex 

Semivolatiles (ug/kg) 

Acenaphthene 
Anthracene 
Benzo( a )anthracene 
Benzo[b[lluoranthene 
Benzo[k]lluoranthene 
Benzo[ghi ]perylene 
Benzo[ a )pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Di-n-butylphthalate 
Fluoranthene 
lndeno[ 123-cd [pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

lnor2anics (ml!fkl!) 

Arsenic 
Manganese 
Mercury 

Miscellaneous (ml!lkl!l 

Ammonia 
Nitrate/Nitrite 

- = not detected 
NA= Not Analyzed 

Soil I 
Dec. '97 

0--3" 

--
140 

-
--
-
-

-
-

130 

-

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

NA 
NA 
NA 

NA 
NA 

Soil 2 Soil3 Soi14 
Dec. '97 Dec. '97 Dec. '97 

0--3" 0--3" 4--6" 

- - -
-- 480 720 

-
- - --
- - -
- - -

' - - -
- - --
- - 50 

- - --

- - -
- - --
-- - 1,400 

- - 1,300 

- - -
- - --
- - --
- - 1,600 

- - -
- - --
- - 2,400 

- - --
- - --
- - 1,600 

- - 3,200 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 

(I 
"···· / 

Table 2.5 SoU Analytical Results, The Scolls Company, Marysville, Ohio. 

Soil 5a Soil5b Soi16 Soil 7 Soil8 Soil9 Soil IOa Soil IOb Soil II Soil 12 Soil 13 Soil 14 Soil 15a Soil 15b 
Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 

0--3" 12--18" 0--4" 0--4" 3--5" 18--24" 0--3" 18--24" 0--3" 0--3" 0--6" 0-6" 0--3" 18--24" 

-- -- - -- - - - - - - -- - - -
11,000 - 7,200 17,000 82,000 13,000 260 - 200 1,800 -- - -- --

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

350 - 910 2,900 8,800 1,100 -- - - - - - -- --
- - - - - - -- - - - - - - --

- - - - - - - - - - - - - -
- - - - - - - - - 1,400 -- - - -
-- - - - -- - - - - - -- - - --
- -- 80 - - - - - - -- -- - - --

- - - - - - - - -- - - - - --
-- - - - - - - - -- -- - - -- --
- - - 780 - -- - - -- -- -- - -- --
-- -- -- - - - - - - -- -- - -- --
- -- -- - - - - - -- -- -- - -- --
- - - -- - - -- -- -- -- -- - - --
- - - - - - - - - -- -- - -- --
- - - 1,000 - - -- - -- - -- - -- --
- - - - - - - - - -- -- - -- --
- - - - - - - - - - -- - -- --
- - 520 960 - -- -- - 540 -- -- -- -- --
-- -- -- -- - - -- - - -- -- -- -- --
-- - 1,500 -- - - -- - -- -- -- - -- --
-- -- 550 - - -- - - -- - - - - --
-- -- - 1,500 -- - -- - - -- - - -- --

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

I of4 5/J 9.99 



Anal)1e 

Pesticides (ul!llu!) 

Aldrin 
Chlordane 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Hcptachlor 

Herbicides (uelki!) 

2,4-D 
2,4,5-T 
Dicamba 
Silvex 

Semivolatiles (ul!llu!) 

Accnaphthcnc 
Anthraccne 
Benzo[ a [anthracene 
Bcnzo[b [fluoranthcnc 
Bcnzo(k )fluoranthcnc 
Bcnzo(ghi)perylcnc 
Bcnzo( a )pyrcnc 
Chryscnc 
Dibcnzo(a,h)anthraccne 
Di-n-butylphthalate 
Fluoranthenc 
Indcno( 123-cd [pyrene 
Naphthalene 
Phcnanthrcnc 
Pyrcnc 

lnorganics (meflQO 

Ancnic 
Manganese 
Mcrcwy 

Miscellaneous (mollro\ 

Ammonia 
Nitrate/Nitrite 

-- = not detected 
NA = Not Analyzed 

Soil 16 
Dec. '97 

0--3" 

-
8,200 

-
-
-
-

-
-
-
-

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

NA 
NA 
NA 

NA 
NA 

Soil 17• Soil 17b Soil 18 
Dec. '97 Dec. '97 Dec. '97 

0--3" 18--24" 0--3" 

- - -
8,600 - --
- - --
- - -
- - -
- - -

'• - - -
- - -
- - --
- - -

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

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 

Table 2.5 Soll Analytical Results, The Scotts Company, Marysville, Ohio. 

Soil 19 Soil 20. Soil 20b Soil 21 Soil2l Soil 22 Soil 23a Soil 23b 
Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 
0-J" 0--J" 24--JO" 0--J" duplicate 0-5" 0--5" 24--JO" 

-- -- - -- - - - -
4,400 8,200 - 1,600 2,700 - 520 -

- - -- -- - - - -
- - - -- - - - -
- 340 - -- - - - -
- - - - - - - -

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

-- - - -- - - - -
- - - -- - - -- -
- -- -- -- -- -- - --
- - - -- - - -- -
- - - - - - - -
- - - - - - -- -
- - - -- - - - --
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - -- - - 880 --
- - - -- - - - --
- - -- - - - -- --
- - - -- - - - -
-- - -- - - - - --

NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

2of4 

Soil 24 Soil 25 Soil 26 
Dec. '97 Dec. '97 Dec. '97 

0--J" 0--J" 0--J" 

- -- -
240 -- -
- -- -
-- - -
- - 120 

- -- -

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

- - 5,700 

- -- 12,000 

-- -- 36,000 

-- -- 28,000 

- -- 9,600 

- -- 13,000 

- -- 21,000 

- -- 41,000 

- - -
- - -
- -- 87,000 

- -- 14,000 

- -- 22,000 

- -- 62,000 

- -- 83,000 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 

Soil27 
Dec. '97 

0--J" 

-
280 

-
-
-
-

-
-
--
-

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

NA 
NA 
NA 

NA 
NA 

~ 
\,~ ) 

Soil 28• Soil 28b 
Dec. '97 Dec. '97 

0--J" 24--JO" 

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

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

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

1,300 1,000 

-- -
-- -

660. 530 
1,100 830 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

5119199 



Analyte 

Pesticides (ug/kg) 

Aldrin 
Chlordane 
4,4'·DDE 
4,4'-DDD 
4,4'-DDT 
Heptachlor 

Herbicides (uelke) 

2,4-D 
2,4,5-T 
Dicamba 
Silvex 

Semivolaliles (ul!lkl!) 

Acenaphthene 
Anthracene 
Benzo[ a )anthracene 
Benzo(b)fluoranthene 
Benzo[k ]fluoranthene 
Benzo[ghi [pcrylene 
Benzo( a )pyrene 
Chrysene 
Dibcnzo(a,h)anthracene 
Di-n-bulylphthalale 
Fluoranthene 
lndeno[ 123-cd [pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

lnoreanics (me:/ke) 

Arsenic 
Manganese 
Mercury 

Miscellaneous (m11/b\ 

Anunonia 
Nitrale/Nilrile 

-- = not detected 
NA = Not Analyzed 

Soil 29a 
Dec. '97 

0--3" 

-
5,600 

-
1,000 
1,700 

-

-
-
-
-

-
-
-
-
-
-
-
-
-

1,000 
940 

-
-
-

830 

NA 
NA 
NA 

NA 
NA 

Soil 29b SoilJO Soil JI 
Dec. '97 Dec. '97 Dec. '97 
24--30" 0--5" 0-3" 

- - -
11,000 - 13,000 

- -- -
1,300 - 2,400 
5,700 - 8,700 

- -- -

·- - -
- -- -
- -- -
- -- -

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

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 

~· 

() 
"· / 

Table 2.5 Soll Analytical Results, The Scotts Company, Marysville, OhJo. 

Soil32 SoilJJ Soil34 Soil35 Soil JS Soil 36a Soil36b Soil38 Soil39 Soil40 B-73 8-74 B-75 B-76 
Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Dec. '97 Sept. '98 Sept. '98 Sept. '98 Aug. '98 Aug. '98 Aug. '98 Aug. '98 

0--3" 0--5" 0--5" 0--5" duplicate 0--3" 24--30" 0--5" 0--5" 0-·5" 0-10' 0--6' 0--6' 0--6' 

- - - - -- - - -- -- - - - - --
1,300 47,000 - 59,000 77,000 - 790 130 - 270 - 10,300 460 690 

- - -- - - - - - -- - -- - -- -
- 10,000 - 4,200 1,400 - - -- - - - - ·- -
-- 13,000 120 1,200 1,600 230 140 - - - - - -- --
- - - -- - - - - - - - - -- -

- - - -- - - 40 - - - - - - --
·- -- - - -- - -- - - - - -- -- --
-- 110 -- -- - -- - - -- - - -- -- --
-- - -- - - -- ·- - -- - - -- -- --

- - - - - - - NA NA NA NA NA NA NA 

- -- - - - - - NA NA NA NA NA NA NA 

- -- - - - - -- NA NA NA NA NA· NA NA 

- - -- - - - - NA NA NA NA NA NA NA 

- -- - - - - - NA NA NA NA NA NA NA 

- - - -- - - - NA NA NA NA NA NA NA 

- -- -- - - - - NA NA NA NA NA NA NA 

- - ·- - - - - NA NA NA NA NA NA NA 

- - - - - - - NA NA NA NA NA NA NA 

- - - - - - - NA NA NA NA NA NA NA 
630 680 - - - - - NA NA NA NA NA NA NA 

- - - - - - - NA NA NA NA NA NA NA 

- - - - - - - NA NA NA NA NA NA NA 

- - - - - - - NA NA NA NA NA NA NA 

- - - - - - - NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 20 14 15 20 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 0.027 0.850 0.170 0.250 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Analyte 

Pesticides (ul!lkl!) 
Aldrin 
Chlordane 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Heplachlor 

Herbicides (ugllqO 

2,4-D 
2,4,5-T 
Dicamba 
Sil vex 

Semivolatiles (uP/b) 

Acenaphthene 
Anthracene 
Benzo( a )anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi]pcrylene 
Benzo( a ]pyrene 
Chrysene 
Dibcnzo(a,h)anthracene 
Di-n-butylphthalate 
Fluoranthene 
lndeno( 123-cd )pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

lnorganics (ml!lkl!) 
Anenic 
Manganese 
Mercwy 

Miscellaneous (m1>/b\ 

Ammonia 
Nitrate/Nitrite 

-- = not detected 
NA = Not Analyzed 

8-77 
Aug. '98 

0--6' 

-
2,500 

--
-
--
-

-
-
--
--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

22 
NA 

0.800 

NA 
NA 

8-78 OMS-S0-02 OMS-S0-04 
Aug. '98 Dec. '94 Dec. '94 

0--6' unknown unknown 

- - -
1,900 - -
- 4,400 J -
-- 24,000 J -
- 100,000 -
- 3,500 J -

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

NA - -
NA - -
NA - -
NA 1,200 -
NA - -
NA - -
NA 960 -
NA - -
NA 390 -
NA - -
NA - -
NA 930 -
NA - -
NA - -
NA - -

25 - -
NA 420 737 

0.270 4.48 0.08 

NA 990 -
NA 123 -

('°) 
"'-· J; 

Table 2.5 SoU Analytical Results, The Scotts Company, Marys,ille, Ohio. 

OMS-S0-05 OMS-S0-07 OMS-S0-08 OMS-S0-09 OMS-S0-10 OMS-SO-II OMS-S0-17 OMS-S0-18 OMS-S0-19 OMS-S0-20 
Dec. '94 Dec. '94 Dec. '94 Dec. '94 Dec. '94 Dec. '94 Dec. '94 Dec. '94 Dec. '94 Dec. '94 
unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown 

- - - - - - -- - 3IO 47 

- 2,900 4,400 - - 4,200 2,000 930 32,000 3,500 
16,000 J - - - - - - - - -
20,000 J - - - - - -- - - -

550,000 J - - - -- - -- - - -
-- - 180 - - - -- - 1,000 --

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

- - - - --

- - - - - - - - - -
- - - - -- - -- - -- --
- -- - - - - -- - -- --
- - - - -- - -- - -- --
- - - - - - -- - -- -
- - - - - - - -- - -
- -- - - - 110 J -- - -- 230 

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

59 - - - - - - - - -
520 - - 407 390 - -- 494 - -
1.81 0.30 0.14 0.18 0.25 0.13 0.29 0.15 1.63 0.25 

759 - - - - - - - - -
197 318 937 - I03 336 1,070 1,210 -- -
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c 
Table 2.6 Sediment Analytical Results for Ohio EPA Sampling Events. The Scons Company, Macysville. Ohio. 

PARAMETER NAME 

Aluminum. Solid 
Ammonia 
Antimony, Solid 
Men.tc,Solid 
Barium. Solid 
Bervllium. Solid 
Cadnuum. Solid 
Calcium, Solid 
Chromium. Solid 
Cobalt. Solid 
Coll!l•r. Solid 
Hetbicides 
Iron, Solid 
Lead. Solid 
IMames1um. Solid 
IManmmcse, Solid 
Mercury, Solid 
Nicko~ Solid 
Nitrate/Niuite 
Percent Solids 
Pesticides 
Phosphorus. Total 
Potassium. Solid 
Selenium. Solid 
Semi Volatile Corrmounds, SW8270 
Silver. Solid 
Sodium, Solid 
Thallium, Solid 
V BllSdium. Solid 
Volatile Comt>Ounds, SW8260 
Zinc, Solid 

Herbicide Detections 
2,4,5-T 

Pesticide Detections 
Aldrin 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
delta-BHC 
Dieldrin 
Endrin 
Endrin ketone 
Heptachlor 
Heptachlor cpoxide 
Methoxyclor 

SVOC Detections 
Acenaphthene 
Anthracene 
Bonzo[ a ]anthracene 
Benzo[b]f!uoranthenc 
Bonzofk]f!uoranthene 
Bonzo[ a lovrcne 
Bonzo[g,h,i loervlene 
Bis(2-ethylhcxyl)phthalate 
Chrvsenc 
Dibenzol a,h ]anthracene 
Fluoranthene 
Fluorene 
Hexachloro-benzene 
lndeno( 1.2.3-c,d) Dvrene 
Phcnanthrene 
ll'vrene 
VOC Detections 
Acetone 
Hexane 
Methvlene chloride 

UNITS 

maila> 

maila> 

maila> 

maila> 

mlZilaz 
ml!fkg 
mg/leg 
mg/kg 

mlZilaz 
mg/kg 

mlZllaz 
'lo 

mWkg 

mlZilaz 
mlZilaz 

Wl "' 

mllika 

no/lea 

uaila> 

uall<" 

BDL •All c..._ ..Uyad-.. below lilbormlry cMud:iC19 limilL 
- •Below d1Uute9 limit. 
NA• Noe AMlynd. 
• • Detecbm mull l'l'pCllUd below lllban&ary EQL 
J·TM ...... n.lnl•i1•...-.d~. 

OMS-SD-03 OMS-SD-13 OMS-SD-15 OMS-SD-16 Cl'OSHS Run RM 2.8 Crosses Run RM 2.0 
1218/94 1218/94 1218/94 1218/94 

1,330 

BDL BDL BDL BDL 

420 423 

See Below See Below See Below See Below 

See Below See Below BDL See Below 

BDL BDL BDL BDL 

61 49 
7,100 3.900 5,400 

88J 
390 380 

110 

I of 10 

Summer 1995 

NA 
21.3 

0.435 

530 

936 
BDL 

10.000 
488 

NA 
500 

BDL 

BDL 
NA 

1,000 

NA 

Summer 1995 

NA 
9.91 

0.305 

~2.2 

25 
BDL 

17,400 

NA 

See Below 

See Below 
NA 

121 

NA 
10 

16 

28 

16 
29 

0.8 
1.8 
3.7 

3.2 
2.3 

3.6 
0.9 
8.4 
0.8 

3.3 
7.4 
6.5 

5/19/99 



Table 2.6 Sediment Analytical Results for Ohio EPA Sampling Events. The Scotts Company, Marysville. Ohio. 

PARAMETER NAME 

Aluminum. Solid 
Ammonia 
Antimony. Solid 
Ar=tic. Solid 
Barium. Solid 
Bervllium. Solid 
Cadmium. Solid 
Calcium. Solid 
Chromium. Solid 
Cobalt. Solid 
CoDDer, Solid 
Herbicides 
Iron. Solid 
Lead, Solid 
IMaanesium. Solid 
IMaruzanese, Solid 
Mercury, Solid 
Nickel. Solid 
Nitrate/Nitrite 
Percent Solids 
Pesticides 
Phosphorus, Total 
Potassium. Solid 
Selenium, Solid 
Semi Volatile Com1>0unds. SW8270 
Silver. Solid 
Sodium, Solid 
Thallium, Solid 
Vanadium. Solid 
Volatile Corrmounds, SW8260 
Zinc. Solid 

Herbicide Detections 
2,4,5-T 

Pesticide Detections 
Aldrin 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
delta-BHC 
Dieldrin 
Endrin 
Endrin ketone 
Heotachlor 
Heptachlor epoxide 
Methoxvclor 

SVOC Detections 
Acenaphthene 
Anthracene 
Benzof a ]anthracene 
Benzofb lfluoranthcne 
Benzo[k ]fluoranthcne 
Benzo( a ]pyrene 
Benzo[g,h,i IDervlene 
Bis(2-ethylhexvl)phthalate 
Chrvsene 
Dibenzof a,h ]anthracene 
Fluoranthene 
Fluorene 
Hexachloro-benzcne 
lndeno(l .2,3-c,d) ovrene 
Phenanthrene 
IPvrene 

VOC Detections 
Acetone 
Hexane 
Methylene chloride 

UNITS 

mizlk2 
mllikR 

mizlk2 
mizlk2 
mail<o 

mizik2 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mizlk2 
mg/kg 
mg/kg 
mizik2 
ma.lb> 

% 

mWlca 
mJY'kg 
ma.lb> 
mizlk2 

m"'1ca 
mlllk<l 

BDL•All~-.t)'llld.,...bclow~dltectioal-... 

- •Below dlteC!loa 1-.il. 
NA •Nol Aa.lyad. 

• • Dmctu• N11111 RpC111ed below llbanlcwy EQL 
J •The IUoainl value 11 m ~ ~ry. 

Crosses Run RM 0.8 North Branch Crosses Run RM 0.9 North Branch Crosses Run RM 0.1 
Summer 1995 Summer 1995 

NA NA 
28.l 22.7 

0.303 0.328 

29.2 22.9 

28.1 17.2 
See Below BDL 

34.900 31.300 
18.4 15.8 

NA NA 
43.2 27.8 

See Below See Below 

BDL BDL 
NA NA 

109 57.6 

NA NA 
23 

20 

14 

2of 10 

Summer 1995 

NA 
17.4 

1.03 

90.3 

48 
BDL 

31,800 

NA 
49.2 

See Below 

See Below 
NA 

317 

NA 
17 

14 

20 

30 

1.0 
6.0 

7.5 
7.7 
0.9 
8.7 
2.5 
17.6 

13 
8.9 
7.3 
13.8 

5119199 



Table 2.6 Sediment Analylical Results for Quarterly Sampling Events. The Scotts Company, Marysville, Ohio. 

C"'~;~~~~~~~~~-+-~~+--S~S-:;....;..l~+--~S~S-'-=-l~l--~S~S-~l'---+-__;;S~S-~l'-:---t-__;;S~S-~l':-:---+---:-"S~S-~l'--+---:-"S~S-~l'--+-_.;:;S~S-~2---+--=-SS-=..::c2~+--=SS-"-"-2~+--~S~S-~2=--
• " PARAMETER NAME UNITS 11/19/96 2110/97 S/20197 8127197 11/19/97 2/26198 6/23198 11/19196 2/10197 S/20197 8127197 

Alwninum. Solid 
Ammorua 
Antimonv. Solid 
Arsenic. Solid 
Bariwn. Solid 
Bervlhum. Solid 
Cadmium. Solid 
Calciwn. Solid 
Chromiwn. Solid 
Cobalt. Solid 
Cooner. Solid 
Herbicides 
Iron. Solid 
Lead. Solid 
Mssznesiwn. Solid 
Manminese, Solid 
Mercurv. Solid 
Nickel, Solid 
Nitrate/Nitrite 
Percent· Solids 
Pesticides 
Phosohorus, Total 
Potassiwn, Solid 
Seleruwn. Solid 
Semi Volatile Compounds. SW8270 
Silver. Solid 
Sodium. Solid 
Thalliwn. Solid 
Vanadiwn, Solid 
Volatile Corrroounds. SW8260 
Zinc. Solid 

-··,·rblclde Detections 

ls-r 
/esticide Detections 
Aldrin 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
delta-BHC 
Dieldrin 
Endrin 
Endrin ketone 
Heotachlor 
Hootachlor epoxide 
Methoxvclor 

SVOC Detections 
Acenaohthene 
Anthracene 
Benzo a lanthracene 
Benzo b lfluoranthene 
Benzo k lfluoranthene 
Benzo alovrene 
Benzo[g,h.i loervlene 
Bis(2-cthylhcxvl)phthalate 
Cluysene 
Dibenzo[ a,h ]anthraccne 
Fluoranthene 
Fluorene 
Hexachloro-benzene 
Indeno(l,2,3-c.d) pyrene 
Phenanthrene 
IPyrene 

VOC Detections 
Acetone 
Hexane 

\hvlene chlonde 

mall<a 

mall<a 

ma/l<a 

mil/kl! 

mlZikl>: 
mg/kg 
mg/kg 
mlZikl>: 
mlZikl>: 
mg/kg 
mg/kg 
mg/kg 
mlZikl>: 
mlZikl>: 
mg/kg 
mg/kg 

% 
m..tlaz 
mlZikl>: 
mlZikl>: 
m..tlaz 

m..tlaz 
m..tlaz 
m..tlaz 
m..tlaz 

mllik2 

110/lra 

ualka 

9.600 
21 

<0.29 
IO 
64 

0.63 
0.28 
8,600 

II 
13 
19 

BDL 
16.000 

16 
5.600 
450 
0.08 
23 

<1.0 
69 

BDL 
380 

2.300 
<0.36 
BDL 
<0.13 
330 
0.34 
<66 

See Below 
80 

<0.04 

<50 
<200 
<100 
<100 
<100 
<50 
<20 

<700 
NA 
<50 

<800 

<490 
<490 
<490 
<490 

<490 

<490 

<490 
<490 
<490 

133 
NA 
<6 

BDL .. All ~ --.l)'Zltd w.-. below l.bonlory deteaiom limits.. 
- .. Below -.ct. .. limil 
NA• Noc AaUyad. 
• • Oecedtm nM1 nponed below I~ EQL.. 
J •Nlmirini"""' ii - ..-...d ~-

NA 
3.3 

<0.11 
17 
100 

0.87 
NA 
NA 
16 

27.I 
NA 
NA 
NA 
NA 
NA 
1100 
0.019 

41 
<I 
68 

BDL 
460 
1400 
NA 

BDL 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

<200 
<5,000 
<600 
<600 
<600 
NA 

<600 
<600 
NA 
<200 
<200 

<470 
<470 
<470 
<470 

<470 

<470 

<470 
<470 
<470 

NA 
NA 
NA 

6.720 
<247 
0.983 
19.4 
100 

0.720 
0.618 
21.500 

11.2 
22.0 
21.2 
NA 

26.500 
23.2 
6.920 
1,110 
<0.13 
35.4 
3.96 
72.6 

See Below 
32.1 
NA 
1.09 
BDL 
<0.78 

125 
1.32 
23.0 

See Below 
81.7 

NA 

1.8 
<110 
0.49 
1.0 

<4.5 
<2.3 
3.7 

<4.5 
NA 
<2.3 
0.99 

<450 
<450 
<450 
<450 

<450 

<450 

<450 
<450 
<450 

81 
NA 
18 

8.900 
<19 
0.70 
12.9 
81.5 

0.490 
<0.13 
59.500 

14.4 
9.4 

26.6 
BDL 

23.000 
11.4 

19.700 
411 

<0.11 
34.2 
2.96 
75.1 

See Below 
<2.7 
2.980 
<0.67 
BDL 
<0.67 

155 
<0.67 
18.9 

See Below 
65.1 

<1.0 

<2.40 
11.40 
1.80• 

0.830• 
<4.70 
<2.40 
2.10• 
<4.10 
<4.10 
<2.40 
<2.40 

<443 
<443 
<443 
<443 

<443 

<443 

<443 
<443 
<443 

6.56· 
<6.85 
3.52• 
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NA 
51 

<0.1 
6.7 
105 

NA 

NA 
NA 

BDL 
NA 
IO 
NA 
NA 
0.10 
39 
<I 

55.1 
BDL 
NA 
NA 
<0.5 
BDL 
NA 
NA 
0.4 
NA 

BDL 
61 

<40 

<20 
<100 
<20 
<30 
<30 
<20 
<20 
<50 
NA 
<30 
<30 

<150 
<l.000 
<l,000 
<l,000 

<150 

<500 

<l.200 
<500 
<150 

<100 
NA 
<5 

NA 
4.0 

<1.0 

28 
120 

<3 
NA 

7 
NA 
NA 

BDL 
NA 
23 
NA 
NA 

<0.04 
34 
<I 

69.9 
BDL 
NA 
NA 
<1.6 
BDL 
NA 
NA 
<0.3 
NA 
BDL 

54 

<40 

<20 
<100 

<20 
<30 
<30 
<20 
<20 
<50 
NA 
<30 
<30 

<150 
<l,000 
<l,000 
<1,000 

<150 

<500 

<1.200 
<500 
<750 

<100 
NA 
<5 

NA 
13.2 
<1.2 
5.2 
85 

<5 
NA 
12 

NA 
NA 

BDL 
NA 
21 
NA 
NA 
0.18 

19 

64.1 
See Below 

NA 
NA 
0.3 

BDL 
NA 
NA 
0.2 
NA 
BDL 

51 

<40 

<20 
1900 
<20 
<30 
<30 
<20 
<20 
<50 
NA 
<30 
<30 

<150 
<1000 
<1000 
<!000 

<150 

<500 

<1.200 
<500 
<150 

<100 
NA 
<5 

13.000 
29 

<0.29 
13 
99 

0.42 

13.000 
15 
20 
26 

BDL 
24.000 

22 
8.600 
680 
0.04 
34 

<1.0 
48 

BDL 
1200 
2.500 
<0.51 
BDL 
<0.19 
400 
0.51 
<94 
BDL 
130 

<0.04 

<50 

<200 
<100 
<100 
<100 
<50 
<20 

<700 
NA 
<50 

<800 

<690 
<690 
<690 
<690 

<690 

<690 

<690 
<690 
<690 

<180 
NA 
<9 

NA 
15 

<0.31 
14 
I IO 

0.86 
NA 
NA 
21 

20.2 
NA 
NA 
NA 
NA 
NA 
910 

0.023 
36 

57 
BDL 
1200 
2300 
NA 

BDL 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

<200 
<5.000 
<600 
<600 
<600 

<600 
<600 
NA 

<200 
<200 

<510 
<510 
<510 
<510 

<570 

<570 

<570 
<510 
<570 

NA 
NA 
NA 

8.340 
<270 
0.938 
13.1 
82.1 

0.618 
0.398 
15.600 

13.3 
13.2 
21.1 
NA 

21.800 
19.4 

6.320 
675 

<0.14 
24.7 
<7.2 
58.7 

See Below 
122 
NA 

0.949 
BDL 
<0.90 
200 
1.01 
22.0 

See Below 
90.2 

NA 

<2.8 
17 

0.73 
0.70 
<5.6 
<2.8 
4.8 

<5.6 
NA 
<2.8 
1.6 

<570 
<570 
<510 
<510 

<570 

<570 

<510 
<570 
<570 

44 
NA 
13 

6.980 
<23 

<0.78 
8.n 
84.7 
0.52 

<0.16 
22.000 

11.4 
8.56 
20.8 
BDL 

17.000 
15.3 

6,610 
426 

<U.13 I 

18.5 
<3.1 
57.8 

See Below 1 

157 
1.160 
<0.78 
BDL 
<0.78 
247 

<0.78 
16.5 

SeeBelow 1 

85.7 i 

<1.0 

<2.20 
16.50 
1.40• 

0_930• 
1.10• 
5.00 

<4.40 
<4.40 
<2.20 
4.40 

<530 
<530 
<530 
<530 

<530 

<530 

<530 
<530 
<530 

5.64• 
1.23• 
3.60• 

5119199 
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Table 2.6 Sediment Analytical Results for Quarterly Sampling Events. The Scotts Company, MarysWle, Ohio. 

: SS-2 

PARAMETER NAME UNITS I 11/19/97 

Alwninwn. Solid mg/kg NA 
Ammonia mlliklz 17 

Antimonv. Solid mlliklz <O.J 

Ancnic. Solid mlllkll 3.2 
Bariwn. Solid mlllkll 68 

Borvlliwn. Solid mg/kg 0.4 

Cadmium. Solid mlllkll 4 

Calcium, Solid mlllkll NA 
Chromium. Solid mlllkll 9 

Cobalt. Solid malka NA 
Com>er. Solid maika NA 
Herbicides ml>lklr BDL 
Iron. Solid NA 
Lead. Solid II 
Ma2ncs1wn. Solid NA 
Marumncsc. Solid m<>fka NA 
Mercurv, Solid 0.04 

Nickel. Solid 24 
Nitrate/Nitrite 
Percent Solids % 73.2 
Pesticides BDL 
Phosphorus. Total m111lcll NA 
Potassiwn. Solid mlllkll NA 
Selcruwn. Solid mlllkll <0.6 
Semi Volatile Compounds. SW8270 BDL 
Silver. Solid mg/kg NA 
Sodiwn. Solid mg/kg NA 
Thallium. Solid mg/kg 0.3 
Vanadium. Solid mg/kg NA 
Volatile Compounds, SW8260 BDL 
Zinc. Solid mll/kg I 55 

Herbicide Detections 
2,4,5-T uo/lccr I <40 

Pesticide Detections 
Aldrin <20 

Chlordane <100 
4,4'-DDD <20 
4,4'-DDE ualka <30 
4,4'-DDT ualka <30 
delta-BHC ualka <20 
Dieldrin U<>!ka <20 

Endrin <50 
Endrin ketone NA 
Heptachlor <30 
Heptachlor epoxide <30 
Methoxvclor uglkg I 
SVOC Detections 
Acenaohthene 
Anthracene 
Benzol a lanthracene ualka <750 
Benzolb lfluoranthene <1.000 
Benzolk]fluoranthene <l,000 
Benzo[a]pyrcne <1.000 
Benzo[g,h,i ]perylene 
Bis(2-ethy!hexyl)phthalate 
Cluysene <750 
Dibenzo[ a,h ]anthracene 
Fluoranthene <500 
Fluorene 
Hexachloro-benune 
Indeno{l ,2,3-c,d) ovrene <1,200 
Phenanthrene IJ2/k2. <500 
IPvrene <750 

VOC Detections 
Acetone <100 
Hexane NA 
Methylene chloride <5 

BDL • All comllcu.ala ...tyud WW9 below llbonmrJ detect:im li:mm. 
- • Below deUcbon liauL 
NA• Nat AM.lynd. 

• • Dwlecacm mull repaned below lllbantory EQL 
J • N...-ic.l wlue i1 m nblmlad ~ry. 

SS-2 SS-2 

2126198 6123198 

NA NA 
7.6 6.5 

<1.4 <1.2 
24 1.9 
81 73 

<0.5 

<4 <5 
NA NA 

7 
NA NA 
NA NA 

BDL BDL 
NA NA 
19 13 

NA NA 
NA NA 

<0.03 <0.03 
19 21 
<I 

70.5 72.0 
BDL BDL 
NA NA 
NA NA 
<2.2 <0.3 
BDL BDL 
NA NA 
NA NA 
<0.4 0.2 
NA NA 

BDL BDL 
61 51 

<40 <40 

<20 <20 
<100 <100 
<20 <20 
<30 <30 
<30 <30 
<20 <20 
<20 <20 
<50 <50 
NA NA 
<30 <30 
<30 <30 

<750 <750 
<1.000 <1,000 
<l.000 <1,000 
<!,000 <1.000 

<750 <750 

<500 <500 

<1.200 <l,200 
<500 <500 
<750 <750 

<100 <100 
NA NA 
<5 <5 

SS-3 SS-3 SS-3 SS-3 SS-3 

11120/96 2/10/97 5120/97 8127/97 11/19197 

13.000 NA 10.200 8,210 NA 
41 10 <276 <26 37 

<0.26 <0.18 <0.90 <0.86 <0.1 
12 II 18.3 19.4 5.3 
89 78 96.9 64.0 83 

0.85 0.7 0.643 0.51 0.5 
0.36 NA 0.533 <0.17 3 

5,100 NA 16,900 8.580 NA 
19 28 27.5 15.2 20 
19 15.3 12.9 8.39 NA 
25 NA 30.2 20.2 NA 

BDL NA NA BDL BDL 
27.000 NA 25.400 22.400 NA 

20 NA 24.0 12.9 14 
7,300 NA 9.510 4,560 NA 
510 440 509 271 NA 
0.37 0.34 1.03 <0.14 1.12 
36 31 17.5 26.5 22 

11.8 14.8 
67 66 65.1 71.2 62.9 

See Below See Below See Below See Below See Below 
JOO 880 429 21.4 NA 

2,100 1500 NA 1.760 NA 
<0.32 NA <0.90 <0.86 <0.5 

See Below See Below BDL See Below BDL 
<0.14 NA <0.90 <0.86 NA 
190 NA 147 149 NA 
0.3 NA 1.26 <0.86 0.3 
<71 NA 23.2 18.5 NA 
BDL NA See Below See Below BDL 
120 NA 197 72.2 100 

<0.04 NA NA <1.0 <40 

<50 800 14 13.0 <20 
450 9,100 2.000 520 14,000 

<100 <600 24 40.0 <20 
<100 <600 <5.1 17.0 <30 
<100 <600 58 77.0 <30 
<50 NA <2.5 <2.50 <20 
<20 <600 7.8 4.20° <20 

<700 <600 2 11.0 <50 
NA NA NA <4.80 NA 
<50 <200 18 20.0 <30 

<800 <200 150 110 <30 

641 <480 <500 187° <750 
666 <480 <500 226° <l,000 
669 <480 <500 168° <1.000 
695 <480 <500 <570 <1.000 

757 <480 <500 289° <750 

1,067 940 <500 555• <500 

<490 <480 <500 127° <1.200 
636 649 <500 284° <500 

1.204 812 <500 340° <750 

<114 NA 68 31.8 <100 
NA NA NA <8.62 NA 

NA 17 4.23° <5 

4of10 

SS-3 SS-3 

2126/98 6123/98 

NA NA 
37 73 

<I.I <l.: 
13.8 2.2 
68 47 
0.4 <04 
<4 <5 

NA NA 
14 9 

NA NA 
NA NA 
BDL BDL 
NA NA 
17 7 

NA NA 
NA NA 
0.58 0.31 
21 13 

62.6 70.5 
BDL See Below 
NA NA 
NA NA 
<2.0 <0.3 
BDL BDL 
NA NA 
NA NA 
<0.4 0.1 
NA NA 

BDL BDL 
70 50 

<40 <40 

<20 <20 
410 1,900 
<20 <20 
<30 <30 
<30 <30 
<20 <20 
<20 <20 
<50 <50 
NA NA 
<30 <30 
<30 <30 

<750 <750 
<1,000 <1,000 
<1.000 <l,000 
<1,000 <1.000 

<750 <750 

<500 <500 

<1.200 <1,200 
<500 <500 
<750 <750 

<100 <100 
NA NA 
<5 <5 

5119199 



Table 2.6 (continued) 
Stream Sediment Sampling Results 
Collected Between 12/97 and 1/98 

(all results in ug/kg). The Scotts Company, Marysville, Ohio. 

Compounds l 2 

Pesticides 
Chlordane 2,500 --
4,4'--DDD -- --
4,4'--DDT 340 --

Herbicides 
2,4--D 150 --

Semivolatiles 
Acenaphthene -- --
Anthracene -- --
Benzof a lanthracene 900 --
Benzolb lfluoranthene -- --
Benzofk lfluoranthene -- --
Benzor l!hilnervlene -- --
Benzof a lpyrene -- --
Chrvsene 1,000 --
Dibenzofuran -- --
Fluoranthene 1,500 --
Fluorene -- --
Indenof 123--cd ]pvrene -- --
Naphthalene -- --
Phenanthrene 1,300 --
IPyrene 2,100 --

Volatiles NA NA 

Inorganics NA NA 

BDL = All constituents analyzed wen: below laboratory detection limits. 
- = Below detection limiL 
NA= Not Analyzed. 
• = Detection result reported below laboratoiy EQL 
J = Numerical value is an estimated quantity. 

3 

--
--
--

--

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

NA 

NA 

Stream Sediment Samplin2 Location 
4 5 6 7 

400 200 -- --
-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- 89,000 

-- 11,000 -- 140,000 

-- 30,000 -- 240,000 

-- 28,000 -- 73,000 

-- 9,800 -- --
-- 7,800 -- --
-- 20,000 -- 130,000 

-- 32,000 -- 260,000 

-- 6,000 -- 53,000 

-- 79,000 -- 560,000 

-- -- -- 100,000 

-- 12,000 -- 93,000 

-- -- -- --
-- 58,000 -- 510,000 

-- 66,000 -- 460,000 

NA NA NA NA 

NA NA NA NA 

5of10 

8 9 10 

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

-- -- --

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

NA NA NA 

NA NA NA 

5/19/99 



Table 2.6 (continued) 
Stream Sediment Sampling Resuits 
Collected Between 12/97 and 1/98 

(all results in ug/kg). The Scotts Company, Marysville, Ohio. 

Compounds 11 12 

Pesticides 
Chlordane 170 160 
4,4'--DDD -- --
4,4'--DDT -- --
Herbicides 
2,4--D -- --
Semivolatiles 
Acenaphthene -- --
Anthracene -- 910 
Benzor al anthracene -- 2,300 
Benzofb lfluoranthene -- 1,700 
Benzofk lfluoranthene -- --
Benzof !!hiloervlene -- --
Benzo[ a lovrene -- 1,300 
Chrvsene -- 2,800 
Dibenzofuran -- --
Fluoranthene -- 5,900 
Fluorene -- --
Indenof 123--cdlovrene -- --
Naphthalene -- 1,900 
Phenanthrene -- 4,700 

Pvrene -- 4,800 

Volatiles NA NA 

Inorganics NA NA 

BDL = All constituents analyzed were below laboratory detection limits. 
- =Below detection limil 
NA= Not Analyzed. 
• = Detection result reported below laboratory EQL. 
J = Numerical value is an estimated quantity. 

Stream Sediment Sampline: Location 
13 14 15 16 17 18 

240 110 450 590 360 580 

-- -- -- -- -- 230 

-- -- -- 150 -- 100 

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

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

-- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- -- . 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

6of 10 

19 19 
Duplicate 

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

-- --

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

NA NA 

NA NA 

5119199 



c 
Table 2.6 September 1998 Stream Sediment SampUng Results. The Scotts Company, Marysville, Ohio. 

Compound Units 
Sediment 

1 

Anenic mo.IU 24 

IMcrclllV mg/leg 0.11 

pH s.u. 8.3 

Total Or111anic Carbon mg/kg 3,700 

Sulfide Reactivitv mg/kg NA 

Total Alkalinitv mo.IU NA 

Herbicides: 
DolaDon mg/kg <0.20 

2,4-08 mg/leg <0.02 

Dicomba mg/kg <0.04 

2,4-D mg/kg <0.02 

Dichloroprob mg/leg <0.04 

Dinoseb mg/kg <0.01 

MCPA mg/leg <2.0 

MCPP mo.IU <2.0 

Silvex mJZ/lar <0.04 

2,4,S-T m•lln> <0.04 

Pesticides: 
Aldrin mJ!lil! <0.20 

Arochlor 1016 mJ!lil! <1.0 

Arochlor 1221 mg/leg <1.0 

Arochlor 1232 mJ!lil! <1.0 

Arochlor 1242 mJ!lil! <1.0 

Arochlor 1248 mJ!lil! <1.0 

Arochlor 1254 mJ!lil! <1.0 

Arochlor 1260 mg/kg <1.0 

alpha-BHC mg/leg <0.20 

bela-BHC mJ!lil! <0.20 

delta-BHC mJ!lil! <0.20 

gamma-BHC (Lindane) mJ!lil! <0.20 

Chlordane mJ!lil! '-3 
4.4'-DDD mg/kg <0.20 

4,4'-DDE mg/kg <0.30 

4,4'-DDT mg/kg <0.30 

Dieldrin mg/kg <0.20 

Endosulfan I mg/kg <0.30 

Endosulfan II mJ!lil! <0.30 

Endosulfan sulfate mg/kg <0.30 

Endrin mJ!lil! <0.50 

Endrin aldehyde mJ!lil! <0.50 

Heptachlor mJ!lil! <0.30 

Heptachlor epoxide mg/kg <0.30 

Methoxychlor mg/kg <0.30 

Toxaohene mlllka <1.0 

Scmivolatilcs: 
Acenaphthene µglkg NA 

Anthracene Jl8ll<g NA 

Benzo(a]anthracene µglkg NA 

Benzo(b]!luoranthene Jl8ll<g NA 

Benzo[k]Ouoranthene µglkg NA 
Benzo(g,h,i]perylene µglkg NA 

Bonzo( I }pyrene µglkg NA 
Chrysene µglkg NA 

Dibenzofunn µglkg NA 

Fluoranthene µglkg NA 

Fluorene µglkg NA 
lndeno( 1,2.Xd]pyrene µglkg NA 

Phenanthrene µglkg NA 
Pyrene µglkg NA 

Note: 
nlDTlbm in hold exceed the method detection limit 

BDL = All constiruents were below laboratory detection limits. 
- = Below detection limit 
NA= Not Analyzed. 
• = Detecbon result reported below laboratory EQL. 
J = Nwnerical value is an estimated qlWltity. 

Sediment 
2 

14 

0.28 

8.4 
2,200 

<9 

1.000 

<0.20 
<0.02 

<0.04 

<0.02 

<0.04 

<0.01 

<2.0 

<2.0 
<0.04 

<0.04 

<0.20 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<l.O 

<0.20 

<0.20 

<0.20 

<0.20 

5.0 

<0.20 

<0.30 

<0.30 

<0.20 

<0.30 

<0.30 

<0.30 
<0.50 

<0.50 

<0.30 

<0.30 

<0.30 
<1.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

Sediment Sediment Sediment Sediment Sediment Sediment 
J 4 5 6 7 8 
6.2 6.1 12 6.9 14 7.1 

0.11 0.051 0.027 0.067 0.1 0.098 

8.6 8.S 8.4 8.8 8.6 8.1 

1.100 4,600 17,000 <1.160 8,000 2,600 

NA NA NA <9 NA <9 

NA NA NA 1.200 NA 1.900 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.20 <010 <0.20 <0.20 <0.20 <0.20 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

J.3 J.9 19 J.3 6.7 <1.0 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<410 NA . 1.536 NA <450 NA 

524 NA 11,541 NA <450 NA 

l,675 NA 32,215 NA 593 NA 

1,719 NA 27,759 NA 576 NA 

1,471 NA 33,547 NA 724 NA 

528 NA 7,699 NA <450 NA 
1,407 NA 21,115 NA 605 NA 

1,746 NA 30,572 NA 670 NA 

<410 NA 6,477 NA <450 NA 

3,57' NA 62,124 NA 1,325 NA 

<410 NA 1,284 NA <450 NA 

515 NA 9,280 NA <450 NA 

2,94' NA 59,296 NA 1,011 NA 
2,120 NA 54.479 NA 1.264 NA 

7 of IO 

Sediment 
9 
12 

0.24 

8.7 
3,000 

NA 
NA 

<0.20 

<0.02 

<0.04 

<0.02 

<0.04 

<0.01 
<2.0 

<2.0 

<0.04 
<0.04 

<0.20 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<0.20 

<0.20 

<0.20 
<0.20 

l.l 

<0.20 

<0.30 

<0.30 

<0.20 

<0.30 

<0.30 

<0.30 

<0.50 

<0.50 

<0.30 

<0.30 

<0.30 

<1.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5/19/99 



c 
Table 2.6 September 1998 Stream Sedbnent Sampling Results. The Scotts Company, Marysville, Ohio. 

Compound Units 
Sediment 

10 
Ancnic mg/kg 9.9 

IMercurv mg/kg 0.098 

oH s.u. 8.3 

Total Organic Carbon mg/kg 4.000 

Sulfide Reactivitv mg/kg <8 

Total Alkalinitv m•""' 3.000 

Herbicidea: 
Dalapon ms/kg <0.20 

2,4-DB mg/kg <0.02 

Dicunba ms/kg <0.04 

2.4-D mg/kg <0.02 

Dichloroprob ms/kg <0.04 

Dinoseb mg/kg <0.01 

MCPA mg/kg <2.0 

MCPP mg/kg <2.0 

Silvex mg/kg <0.04 

2.4.S-T m•ilar <0.04 

Pesticidea: 
Aldrin mg/kg <0.20 

Arochlor 1016 mg/kg <1.0 

Arochlor 1221 ms/kg <1.0 

Arochlor 1232 mg/kg <1.0 

Arochlor 1242 mg/kg <1.0 

Arochlor 1248 mg/kg <1.0 

Arochlor I 2S4 mg/kg <1.0 

Arochlor 1260 mg/kg <1.0 

alpba·BHC mg/kg <0.20 

bela·BHC mg/kg <0.20 

delta-BHC mg/kg <0.20 

gamma-BHC (Lindane) mg/kg <0.20 

Chlordane mg/kg 3.1 

4,4'·DDD mg/kg <0.20 

4,4'·DDE mg/kg <0.30 

4,4"DDT mg/kg <0.30 

Dieldrin ms/kg <0.20 

Endosul.fan I mg/kg <0.30 

Endosul.fan II mg/kg <0.30 

Endosulfan sulfate mg/kg <0.30 

Endrin mg/kg <O.SO 

Endrin aldehyde mg/kg <O.SO 

Heptachlor ms/kg <0.30 

Heptachlor epoxlde mg/kg <0.30 

Methoxychlor ms/kg <0.30 
Toxaohene mollar <1.0 

Semivolatiles: 
Acenanhthene µg/kg NA 

Anthracene µg/kg NA 

Benzo[a]anthracene µg/kg NA 

B=[b]fluoranthene µg/kg NA 
Benzo[k]Ouoranthene µg/kg NA 

Benzo[g.h.i]perylene µg/kg NA 

Benzo[a]pyrene µg/kg NA 
Chrysene µg/kg NA 

Dibenwfuran µg/kg NA 

Fluoranthene µg/kg NA 

Fluorene µg/kg . NA 

lndenof 1,2,3-cd]pyrene µg/kg NA 
Phenanthrene µg/kg NA 

Pvtene µg/kg NA 

Note: 

numbers in ltold exceed the method detection ti 

BDL = All constituen15 were below laboratory detection limil5. 
- = Below detection limit 
NA= Not Analyzed. 
• = Detecbon result reported below laboratory EQL. 
I= Numerical value is an estimated quantity. 

Sediment 
11 

NA 
0.074 

8.6 

2.900 
<10 

2.700 

<0.20 

<0.02 

<0.04 

<0.02 

<0.04 

<0.01 

<2.0 

<2.0 

<0.04 
<0.04 

<0.20 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0· 

<1.0 

<1.0 

<0.20 

<0.20 

<0.20 

<0.20 

<1.0 

<0.20 

<0.30 

<0.30 

<0.20 

<0.30 

<0.30 
<0.30 

<O.SO 

<O.SO 

<0.30 

<0.30 

<0.30 
<1.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

Sediment Sediment Sediment Sediment Sediment Sediment 
12 13 14 15 16 17 

12 9.8 12 11 9.1 4.3 

0.16 o.os 0.033 0.034 0.0089 0.0066 

8.2 8.2 8.4 8.4 8.4 8.4 

4.300 1.900 <1.170 1.200 1,100 4.400 

NA <10 NA NA <10 <10 
NA 1.700 NA NA 1.700 2.900 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

2.0 2.D 2.0 J.7 1.2 1.3 
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<O.SO <O.SO <O.SO <O.SO <O.SO <O.SO 

<O.SO <O.SO <O.SO <O.SO <O.SO <O.SO 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 
<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 

<440 NA NA <380 NA NA 
<440 NA NA <380 NA NA 
<440 NA NA <380 NA NA 
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Sediment 
18 
17 

0.041 

8.6 

1.400 
<9 

3.200 

<0.20 

<0.02 

<0.04 

<0.02 

<0.04 

<0.01 

<2.0 

<2.0 

<0.04 
<0.04 

<0.02 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.02 

<0.02 

<0.02 

<0.02 

0.1' 

<0.02 

<0.03 

<0.03 

<0.02 

<0.03 

<0.03 

<0.03 

<O.OS 

<0.0S 

<0.03 

<0.03 

<0.03 
<0.10 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
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Table 2.6 September 1998 Stream Sediment SampUng Results. The Scotts Company, Marysville, Ohio. 

Compound Units 
Sediment 

19 
Anenic: mR/lar 15 

IMc:rclD'V mg/kg 0.017 
pH s.u. 8.6 

Total Orunic: Carbon mg/kg <l,010 

Sulfide Reac:tivitv mg/kg NA 

Total Alkalinitv m•llar NA 

Herbicides: 
Dallpon mg/kg <0.20 

2,4-DB mg/kg <0.02 

Dicamba mg/kg <0.04 

2.4-D mg/kg <0.02 

Dichloroprob mg/kg <0.04 

Dinooeb mg/kg <0.01 

MCPA mg/kg <2.0 

MCPP mg/kg <2.0 

Silvox mg/kg <0.04 

2,4,S.T mR/lar <0.04 

Pesticides: 
Aldrin mg/kg <0.20 

Arochlor 1016 mollar <1.0 

Arochlor 1221 mg/kg <l.O 

Arochlor 1232 mg/kg <1.0 

Arochlor 1242 mg/kg <1.0 

Arochlor 1248 mg/kg <1.0 

Arochlor 1254 mg/kg <1.0 

Aroch!or 1260 mg/kg <l.0 

alpha-BHC mg/kg <0.20 

bela-BHC mg/kg <0.20 

ddta-BHC mg/kg <0.20 

gamma-BHC (Lindanc) mg/kg <0.20 

Chlordane mollar u 
4,4'-DDD mg/kg <0.20 

4,4'-DDE mg/kg <0.30 

4,4'-DDT mg/kg <0.30 

Dieldrin mg/kg <0.20 

Endosulfan 1 mg/kg <0.30 

Endosulfan II mg/kg <0.30 

Endosulfan sullilte mg/kg <0.30 

Endrin mg/kg <0.50 

Endrin aldehyde mg/kg <0.50 

Heptachlor mg/kg <0.30 

Heptachlor epoJOde mg/kg <0.30 

Methoxychlor mg/kg <0.30 
Tol<lllhene mllibr <l.O 

Semivolatiles: 
Acenaphthene µglkg NA 

Anlhracene µglkg NA 

Benzo(a]anlhracene µglkg NA 

Benzo[b)Ouoranthene µglkg NA 

Benzo[k)Ouoranthene µglkg NA 
Benzo[g,h.i)petylene µglkg NA 

Benzo( a]pyrene µglkg NA 

Chrysene µglkg NA 

Dibenmfuran µglkg NA 
FIU011111thene µglkg NA 

Fluorene µglkg NA 

lndeno( 1,2.Xd)pyrene µglkg NA 

Phenanthrene µglkg NA 
Pvrene µglkg NA 

Note: 

numbers in bold exceed the method det=tion ti 

BDL • All constituents were below laboratory det=tion limits. 
- • Below detection limit 
NA = Not Analyzed. 
• = Detection result reported below laboratory EQL. 
J =Numerical value is an esmnated quanbty. 

Sediment 
20 
15 

0.48 
8.l 

<l,020 

NA 
NA 

<0.20 
<0.02 

<0.04 
<0.02 

<0.04 

<0.01 

<2.0 

<2.0 

<0.04 
<0.04 

<0.20 

<1.0 

<1.0 

<1.0 

<l.O 
<1.0. 

<1.0 

<1.0 

<0.20 

<0.20 
<0.20 

<0.20 

"' <0.20 

<0.30 

<0.30 

<0.20 

<0.30 

<0.30 

<0.30 

<0.50 

<0.50 

<0.30 

<0.30 

<0.30 
<l.O 

<370 

<370 

<370 

<370 

<370 
<370 

<370 

<370 
<370 

<370 

<370 

<370 

<370 

<370 

Sediment Sediment Sediment Sediment Sediment Sediment 
21 22 23 24• 24b 24c 
16 ll 20 NA NA NA 

0.017 <0.012 0.097 NA NA NA 
8.5 9.l 8.4 NA NA NA 

<l,190 <977 l.200 NA NA NA 
<9 <9 NA NA NA NA 

3.500 4.800 NA NA NA NA 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.20 <0.20 <0.20 <2.0 <0.20 <0.20 
<1.0 <1.0 <1.0 <10 <1.0 <1.0 
<l.O <1.0 <1.0 <10 <l.0 <1.0 
<l.O <1.0 <l.O <10 <1.0 <i.O 
<l.O <1.0 <l.O <10 <1.0 <l.O 
<1.0 <1.0 <l.O <10 <1.0 <1.0 
<1.0 <1.0 <l.0 <10 <l.0 <1.0 
<1.0 <l.O <1.0 <10 <1.0 <1.0 
<0.20 <0.20 <0.20 <2.0 <0.20 <0.20 
<0.20 <0.20 <0.20 <2.0 <0.20 <0.20 
<0.20 <0.20 <0.20 <2.0 <0.20 <0.20 

<0.20 <0.20 <0.20 <2.0 <0.20 <0.20 

2.1 <1.0 6.5 lS 2.9 2.5 

<0.20 <0.20 <0.20 <2.0 <0.20 <0.20 

<0.30 <0.30 <0.30 <3.0 <0.30 <0.30 
<0.30 <0.30 <0.30 <3.0 <0.30 <0.30 
<0.20 <0.20 <0.20 <2.0 <0.20 <0.20 
<0.30 <0.30 <0.30 <3.0 <0.30 <0.30 
<0.30 <0.30 <0.30 <3.0 <0.30 <0.30 
<0.30 <0.30 <0.30 <3.0 <0.30 <0.30 

<0.50 <0.50 <0.50 <5.0 <0.50 <0.50 
<0.50 <0.50 <0.50 <5.0 <0.50 <0.50 
<0.30 <0.30 <0.30 <3.0 <0.30 <0.30 

<0.30 <0.30 <0.30 <3.0 <0.30 <0.30 
<0.30 <0.30 <0.30 <3.0 <0.30 <0.30 
<l.O <l.O <l.0 <10 <l.0 <l.O 

NA NA 614 NA NA NA 
NA NA 981 NA NA NA 
NA NA 2,012 NA NA NA 
NA NA l,ll60 NA NA NA 
NA NA 1,717 NA NA NA 
NA NA 672 NA NA NA 
NA NA 1,943 NA NA NA 
NA NA 2,071 NA NA NA 
NA NA 373 NA NA NA 
NA NA 4,960 NA NA NA 
NA NA 612 NA NA NA 
NA NA 700 NA NA NA 
NA NA 4,763 NA NA NA 
NA NA 4,076 NA NA NA 
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Sediment 
24d 
NA 

NA 

NA 
NA 

NA 
NA 

<0.20 

<0.02 

<0.04 

<0.02 

<0.04 

<0.01 

<2.0 

<2.0 

<0.04 
<0.04 

<0.20 

<1.0 

<1.0 
<1.0 

<l.O 

<1.0 
<l.O 

<1.0 

<0.20 

<0.20 

<0.20 

<0.20 

2.1 

<0.20 

<0.30 

<0.30 

<0.20 

<0.30 

<0.30 

<0.30 

<0.50 

<0.50 

<0.30 

<0.30 

<0.30 

<1.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
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Table 2.6 September 1998 Stream Sediment Sampling Results. The Scotts Company, Marysville, Ohio. 

Compound Units 

Anenic mg/kg 

Mcrcmv mg/kg 

DH s.u. 
Total Organic Carbon mallar 

Sulfide Reactivity mg/kg 
Total Alkalinitv mallar 

Herbicides: 
Dalapon mg/kg 
2,4-DB mg/kg 

Dicamba mg/kg 

2.4-D m2ikR 
Dichloroprob mg/kg 

Dinoseb mg/kg 

MCPA mg/kg 
MCPP m2ikR 
Silvex mg/kg 
2.4,S-T m<tliol 

Pesticides: 
Aldrin mg/kg 

Arochlor 1016 mg/kg 
Arochlor 1221 mg/kg 

Arochlor 1232 mg/kg 

Arochlor 1242 mg/kg 

Arochlor 1248 mg/kg 

Arochlor 12.54 mg/kg 

Arochlor 1260 mg/kg 

alpha-BHC mg/kg 

beta-BHC mg/kg 

delta-BHC mg/kg 
gamma-BHC (Lindane) mg/kg 

Chlordane mg/kg 
4,4'-DDD mg/kg 
4,4'-DDE mg/kg 
4,4'-DDT mg/kg 
Dieldrin mg/kg 

Endosulfan I mg/kg 
Endosulfan II mallar 

Endosulfan sulfate mg/kg 
Endrin mg/kg 

Endrin aldehyde mg/kg 
Heptachlor mg/kg 

Heptachlor epoxide mg/kg 

Methoxychlor mg/kg 
Toxaphene mallar 

Semivolatiles: 
Acenaphthene µg/kg 

Anthracene µg/kg 

BenZD[a]onthracene µg/kg 

BenZD[b ]tluoronthene µg/kg 

BenZD[l:]Ouoronthene µg/kg 

BenZD[g,h.i]perylene µg/kg 

BenZD[ajpyrene µg/kg 

Cluysene µg/kg 

Dibenz.ofurmi µg/kg 

Fluonnthene µg/kg 

Fluorene µg/kg 

lndeno[l,2.3-cdlovrene µg/kg 

Phenonlhmle µg/kg 

Pyrene µg/kg 

Note: 
numbers in kid exceed the method detection li 

BDL =All constituonl! were below laboratory detection limi!!. 
- = Below delect!on bmil 
NA• Not Analyzed. 
• = Detection result reported below laboratory EQL. 
J =Numerical value IS m esnmated qUuttity. 

Sediment 
l5a 
NA 
NA 
NA 
NA 
NA 
NA 

<0.20 
<0.02 
<0.04 
<0.02 
<0.04 
<0.01 
<2.0 
<2.0 

<0.04 
<0.04 

<0.20 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 

<1.0 
<0.20 
<0.20 

<0.20 
<0.20 

11 
<0.20 
<0.30 

<0.30 
<0.20 
<0.30 
<0.30 

<0.30 
<0.50 

<0.50 
<0.30 
<0.30 

<0.30 
<1.0 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Sediment Sediment Sediment Sediment Sediment Sediment 
l5b l5c l5d 26 DUP-1 DUP-l 
NA NA NA 15 8.5 12 
NA NA NA 0.065 0.061 0.072 
NA NA NA 8.3 8.1 8.3 
NA NA NA <I,060 <1,250 1,600 
NA NA NA <10 NA NA 
NA NA NA 2,800 NA NA 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
<0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

<0.20 <0.20 <0.20 <2.2 <0.20 <0.20 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 ., 33 11 4.4 l.S 6.0 
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
NA NA NA NA <390 NA 
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PARAMETER NAME 
Volatile Organic Compounds 

Acelone 
2-Bulanone 
Chlorofonn 
Me1hylene chloride 
Toluene 

Semi-Volatile Or2anlc Comoounm 

Benzol k I fluoranihene 
Henzolg.h.l lperylene 
bis (2-ElhylhexylJ ph1hala1e 
Chryscne 
Di-n-bu1ylphthala1e 
l~uoranlhene 

lndeno( 1,2,3-cdJpyrene 
Phenanlhrene 
Pyrene 

Pesticides 

Aldrin 
alpha-BHC 
deha-BHC 
(Tech) Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Dieldrin 
Endrin 
Endosulfan I 
Endosulran II 
Heptachlor 
Heplachlor epoxide 

Herbicides 

2.4-D 
2,4-DB 
Dicamba 

lnor2anlcs 

Anlimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobah 
Copper 
Iron 
Lead 
Ma2nesium 

NA = Not Analyzed 
-- = Nol Detected 
NM = Nol Measured 

• = Resuh below lab EQL 

SW-I 
UNITS 11119/96 

ug/I <100 
ug/I --
ug/I --
ug/I <5 
ug/I --

ug/I --
" ug/I --

ug/I <II 
ug/I --
ug/I <II 
ug/I --
ug/I --
ug/I --
ug/I --

ug/I --
ug/I --
ug/I <0.02 
ug/I <0.20 
ug/I <0.10 
ug/I <0.10 
ug/I --
ug/I --
ug/I --
ug/I --
ug/I --
ug/I --
ug/I --

ug/I <0.10 
ug/I --
ug/I <0.20 

ug/I <10 
ug/I <5 
ug/I 100 
ug/I 0.5 
ug/I <I 
mg/I 160 
ug/I <2 
ug/I <100 
ug/I <20 
ug/I 46 
ug/I <2 
mJ:/) 40 

-..___,,_....-' 

Table 2.7 Surface Water Analytical Results. The Scotts Company, Marysville, Ohio. 

SW-I SW·I SW-I SW-I SW-I SW-I SW-2 SW-2 SW-2 
2110197 5/20197 8127197 11/19197 2126198 6/23198 11119/96 2110197 5120197 

NA <2 <HlO <20 <20 <20 <100 NA <2 
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

NA <I 0.422* <1.0 <1.0 <1.0 <5 NA <I 
-- -- -- -- -- -- -- -- --

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

<II <6.0 <6.0 <2.0 2.5 <2.0 <12 <I I <6.0 

-- -- -- -- -- -- -- -- --
<II <10 <10 <1.0 <1.0 <1.0 <12 <II <10 
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- . -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

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

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<5.0 <2.5 <0.200 <O.IO <0.10 <O.IO <0.20 <5.0 <2.5 

<0.60 <0.10 <0.100 <0.02 <0.02 <0.02 <0.10 <0.60 <0.10 
<0.60 <0.10 <0.100 <0.03 <0.03 <0.03 <0.10 <0.60 <0.10 

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

<7.0 4.0 <4.0 <O.IO <O.IO <0.10 <0.10 <7.0 5.1 
-- -- -- <O.IO <0.10 <0.10 -- -- --

<10 <0.099 <2.0 <0.20 <0.20 <0.20 <0.20 <10 0.66 

6.7 <I <5.0 3.6 <3.0 <3.0 <IO 5.7 <I 
<5 <1.0 <5.0 <3.0 <3.0 <3.0 <5 <5 <1.0 

<100 43 53.8 69 42 65 140 <100 43 
<0.5 <0.25 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.25 
NA <0.25 <1.0 <0.5 <0.5 <0.5 <I NA <0.25 
NA 49.7 78.8 NA NA NA 240 NA 66.I 
<2 <3 <10 <20 <20 <20 <2 <2 <3 

<100 <1.0 <5.0 NA NA NA <100 <100 <1.0 
NA 5.0 <IO NA NA NA <20 NA 4 
NA 0.557 <50 NA NA NA 300 NA 0.129 
NA <1.0 <5.0 <2.0 <2.0 <2.0 <2 NA <1.0 
NA 15.4 21.0 NA NA NA 62 NA 26.2 
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SW-2 SW-2 SW-2 SW-2 SW-J 
8127197 11119197 2126198 6123/98 11/19/96 

uo <20 <20 <20 <100 
-- -- -- -- --
-- -- -- -- --

0.542* <1.0 <1.0 <1.0 <5 
-- -- -- -- --

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

0.90• <2.0 <2.0 <2.0 <10 
-- -- -- -- --

0.11• <1.0 <1.0 <1.0 <IO 
-- -- -- -- --
-- -- -- -- --

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

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

<0.02 <0.02 <0.02 <0.02 <0.02 
<0.200 <0.10 <0.10 <0.10 <0.20 
<0.100 <0.02 <0.02 <0.02 <0.10 
<0.100 <0.03 <0.0.l <0.03 <0.10 

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

<4.0 0.42 <0.20 <0.10 12.0 

-- <0.10 <0.10 <0.IO --
<2.0 <0.20 <0.20 <0.20 2.5 

<50 4.5 <0.3 <3.0 <10 
<50 4.7 <0.3 <3.0 <5 
<20 152 50 48 <100 
<10 <0.5 <0.5 <0.5 <IJ.5 
<10 <0.5 <0.5 <0.5 <I 
IJ6 NA NA NA 150 

<100 <20 <20 <20 <2 
<50 NA NA NA <100 

<100 NA NA NA <20 
<500 NA NA NA 60 
<50 <2.0 <2.0 <2.0 <2 
45.4 NA NA NA 55 
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PARAMETER NAME 
lnor2anlcs (conllnued) 
Manganese 
Mercury 
Nickel 
Polassium 
Selenium 
Silver 
Sodium 
·111allium 
Vanadium 
Zinc 

Miscellaneous 
Ammonia 
Ni1ra1e/Ni1ri1e 
Phosphorus. To1al 

Waler Quality Parameters 
pH 

Temperalure 
Conduc1ivi1y 

NA = Nol Analyzed 
•• = Nol De1ec1ed 
NM =Nol Measured 
• = Resull below lab EQL 

SW-I 
UNITS 11119196 

ug/I 19 
ug/I <0.2 
ug/I <40 
mg/I 12 
ug/I <5 
ug/I <50 
mg/I 210 

. ug/I <1.5 
mg/I <I 
ug/I <10 

mg/I 0.3 
mg/I 12 
mg/I 0.15 

s.u. NM 

"c NM 
umhoslcm NM 

Table 2.7 Surface Water Analytical Results. The Scotts Company, Marysville, Ohio. 

SW-I SW-I SW-I SW-I SW-I SW-I SW-2 SW-2 SW-2 
2110197 5/20197 8/27197 11/19197 2126198 6123198 11/19196 2110197 5/20197 

21 17 <5.0 NA NA NA 1000 62 40 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<40 <.l <IO <20 <20 <20 47 <40 <3 
3.6 NA <5.0 NA NA NA 32 7.4 NA 
NA <1.0 <5.0 <15.0 <3.0 <3.0 <5 NA <1.0 
NA <1.0 <5.0 NA NA NA <50 NA <1.0 
NA 18.2 28.7 NA NA NA 320 NA 39.5 
NA <1.0 <1.2 <1.0 <1.0 <1.0 <1.5 NA <1.0 
NA <0.003 <0.010 NA NA NA <I NA <0.003 
NA <5 <20 <10 <10 <10 23 NA <5 

0.2 <1.5 <1.5 0.27 0.16 <0.05 1.9 <0.2 <1.5 
27 15.4 7.42 1.58 9.49 16.3 0.14 6.2 10.8 

<0.02 (J.118 0.0450 NA NA NA 0.7 om 0.226 

7.4 8.04 9.20 8.03 8.05 8.75 NM 7.2 8.20 

2 16.3 19.8 5.5 8.6 26.2 NM 2 22.4 
660 520 587 767 642 682 NM 900 753 

2ol6 

0 

SW-2 SW-2 SW-2 SW-2 SW-3 
8/27197 11119197 2126198 6123198 11/19196 

83 NA NA NA 35 
<0.2 <0.2 <0.2 <0.2 <0.2 
<100 <20 <20 <20 <40 
20.0 NA NA NA 12 
<50 <15.0 <3.0 <15.0 <5 
<50 NA NA NA <50 
225 NA NA NA 110 
<12 <1.0 <1.0 <1.0 <1.5 

<0.IO NA NA NA <I 
<200 26 <10 <10 16 

<1.5 0.87 0.06 0.29 II 
1.22 1.47 7.16 1.57 9.2 

0.224 NA NA NA 0.61 

7.38 7.48 8.15 7.93 NM 

19.6 4.4 9.2 22.2 NM 
1.350 5,510 1.0IO 781 NM 
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PARAMETER NAME 

Volatile Oraanlc Comoounm 

Acetone 
2-Butanone 
Chlorofonn 
Methylene chloride 
Toluene 

Seml-Volallle Organic Comoounm 

Benzol k I nuoranthene 
Benzolg.h,l lperylene 
bis (2-Ethylhexyl) phthalate 

Chrysene 
Di-n-butylphthalate 
Fluoranthene 
lndeno( 1,2,3-cdJpyrene 
l'henanthrenc 
Pyrene 

Pesticides 

Aldrin 
alpha-BHC 
della·BHC 
(Tech) Chlordane 
4,4'·DDD 
4,4'-DDE 
4,4'-DDT 

Dieldrin 
Endrin 
Endosulfan I 
Endosulfan II 
Heptachlor 
Heptachlor epoxide 

Herbicides 

2,4-D 
2,4-DB 
Dicamba 

lnoraanks 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mai:nesium 

NA= Nol Analyzed 
.. = Nol De1ec1ed 

NM = Nol Mea.•ured 

• = Resuh below lab EQL 

SW-J 
UNITS 2110197 

ug/I NA 
ug/I .. 
ug/I .. 

ug/I NA 
ug/I .. 

ug/I .. 
., ug/I .. 

ug/I <10 
ug/I .. 
ug/I <10 
ug/I .. 

ug/I .. 
ug/I .. 

ug/I .. 

ug/I .. 
ug/I .. 
ug/I <().02 

ug/I <5.0 
ug/I <().60 

ug/I <().60 

ug/I .. 

ug/I .. 

ug/I .. 
ug/I .. 
ug/I .. 
ug/I .. 
ug/I .. 

ug/I <7.0 

ug/I .. 
ug/I <10 

ug/I 7.1 

ug/I <5 
ug/I <100 
ug/I <0.5 
ug/I NA 
mg/I NA 
ug/I <2 
ug/I <100 
ug/I NA 

ug/I NA 

ug/I NA 

mi:/I NA 

{\ 
'""'·· ,/ 

Table 2.7 Surface Water Analytical Results. The Scotts Company, Marysville, Ohio. 

SW-3 SW-3 SW-3 SW-J SW-J OMS-SW-01 OMS-SW-06 OMS-SW-12 OMS-SW-14 CR·I CR·2 CR-2(duo) 
S/20197 8127197 11119197 2/26198 6123198 Dec. 1994 Dec. 1994 Dec. 1994 Dec. 1994 Aui:. 1997 Aui:. 1997 Aui:. 1997 

3.7 <2.00 <20 <20 <20 .. .. .. .. NA NA NA 
.. .. .. .. .. 13 .. 13 13 NA NA NA 
.. .. .. .. .. .. .. .. .. .. .. .. 

2.3 0.480• <1.0 <1.0 <1.0 .. .. .. .. NA NA NA 
.. .. .. -· .. 6.1 .. 6.1 6.1 NA NA NA 

.. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. 

<6.0 0.34• <2.0 <2.0 <2.0 .. .. .. .. NA NA NA 
.. .. .. .. .. .. .. .. .. .. .. .. 

<10 <10 <1.0 <1.0 <1.0 .. .. .. .. NA NA NA 
.. -- .. .. .. .. .. .. .. .. .. .. 
.. .. .. .. .. .. .. .. .. .. .. .. 
.. ... .. .. .. .. .. .. .. .. .. .. 
.. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. -· .. .. O.Q7 .. .. .. 0.05 J 

.. .. .. .. .. .. .. .. .. .. .. .. 
<0.02 <0.02 <0.02 <0.02 0.32 .. .. .. .. .. .. om11 
<2.5 0.250 <().IO <().IQ <().IO .. .. .. .. .. .. 0.82 J 
<().10 0.0120• <().02 <().02 <().02 .. .. .. .. .. .. 0.Cl46 J 
<().10 0.0400• <().03 <().03 <().03 .. .. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. Cl.28 J 

.. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. 0.100 .. .. 0.100 .. .. .. 

.. .. .. .. .. .. .. .. .. .. . . 0.Cl66 J 

.. .. .. .. .. 0.260 .. .. 0.260 .. .. .. 

.. .. .. .. .. .. .. .. 0.05 .. .. .. 

.. .. .. .. .. 0.070 -· .. 0.050 .. .. .. 

5.6 <4.0 <().10 I.I <().10 62 4.6 .. 15 NA NA NA 
.. .. 9.5 <0.IO <().10 .. .. .. .. NA NA NA 

0.61 <2.0 1.0 <().20 <0.20 .. .. .. .. NA NA NA 

<I <5.0 3.8 <3.0 <3.0 .. .. .. .. NA NA NA 
2 <5.0 4.6 <3.0 5.2 .. .. .. .. NA NA NA 

46 55.2 49 55 54 .. .. .. .. NA NA NA 
<0.25 <1.0 <0.5 <0.5 <0.5 .. .. .. .. NA NA NA 
<().25 <1.0 <().5 <0.5 <0.5 .. .. .. .. NA NA NA 
61.8 89.3 NA NA NA .. .. .. .. NA NA NA 

<3 <IO <20 <20 <20 .. .. .. .. NA NA NA 
<1.0 <5.0 NA NA NA .. .. .. .. NA NA NA 

8 <IO NA NA NA .. .. .. .. NA NA NA 
0.247 80 NA NA NA .. .. .. .. NA NA NA 
<1.0 <5.0 <2.0 <2.0 <2.0 .. .. .. .. NA NA NA 
18.8 26.1 NA NA NA .. .. .. .. NA NA NA 
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PARAMETER NAME 

lnoreenlcs lconlinuedl 
Manganese 
Mercury 
Nickel 
Po1assium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

l\llscellaneous 

Ammonia 
Ni1nt1c/Ni1ritc 
Phosphorus, Total 

Waler Oualitv Paramflers 

pH 

Temperature 
Conductivity 

NA = Not Analyzed 

·· = Not Detected 
NM = Not Measured 
• = Result below lab EQL 

SW-3 
UNITS UI0/97 

ug/I 47 

ug/I <0.2 
ug/I <40 
mg/I 6.9 
ug/I NA 
ug/I NA 
mg/I NA 
ug/I NA 

• mg/I NA 
, ug/I NA 

mg/I 3.6 
mg/I 13 
mg/I 0.111 

s.u. 7.2 

"C I 
umhos/cm 880 

, ...... 

Table 2.7 Surface Water Analytical Results. The Scotts Company, Marysville, Ohio. 

SW-3 SW-3 SW-3 SW-3 SW-3 OMS-SW·OI OMS-SW-06 OMS-SW-12 OMS·SW-14 
5/20/97 8127/97 11/19/97 U26/98 6123/98 Ott. 1994 Ott. 1994 Dec:. 1994 Ott. 1994 

65 59.5 NA NA NA .. .. .. .. 

<0.2 <0.2 <0.2 <0.2 <0.2 .. .. .. .. 

<J <10 <20 <20 <20 .. .. .. .. 

NA 10.8 NA NA NA .. .. .. .. 

<1.0 <5.0 <15.0 <J.O <3.0 .. .. .. .. 

<1.0 <5.0 NA NA NA .. .. .. .. 

29.2 60.5 NA NA NA .. .. -- .. 

<1.0 <1.2 <1.0 <1.0 <1.0 .. .. .. .. 

<0.003 <O.OIO NA NA NA .. .. .. .. 

9 49 41 23 31 .. .. .. .. 

7.56 3.64 22.7 5.15 25.6 .. .. . . .. 

14.9 <0.20 16.3 HI. I 25.7 .. .. .. .. 

0.400 0.520 NA NA NA .. .. .. .. 

7.H 7.12 7.07 8.32 7.81 NA NA NA NA 

15.5 17.5 3.6 7.9 23 NA NA NA NA 
715 1,790 1.940 913 1,073 NA NA NA NA 

4ol6 

CR-I CR·2 
Aue. 1997 Aue. 1997 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

r} 
' ' -"~ ,./ 

CR·2(dup) 
Aue.1997 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
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PARAMETER NAME 
Volallle Or2anlc Compound• 
Acelone 
2-Bulanone 
Chlorofonn 
Me1hylene chloride 
Toluene 

Seml·Volallle Organic Comoounm 
Benzol k I nuoranlhene 
Benzol g.h.l lperylene 
bis (2-E1hylhexyl) pl11hala1e 
Chrysene 
Di-n-bu1ylph1hala1e 
Auoranlhene 
lndeno( 1,2,J-cd)pyrene 
Phenanlhrene 
Pyrene 

Pesllcldes 
Aldrin 
alpha-BHC 
del1a-BHC 
(Tech) Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endrin 
Endosulfan I 
Endosulfan II 
Heplachlor 
Heplachlor epoxide 

Herbicides 
2,4-D 
2.4-DB 
Dicamba 

lnori:anlcs 
Amimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobal! 
Copper 
Iron 
Lead 
Mai:nesium 

NA = Nol Analyzed 
-- = Nol De1ec1ed 
NM =Nol Measured 
• = Resul! below lab EQL 

UNITS 

ug/I 
ug/I 
ug/I 
ug/I 
ug/I 

ug/I 
• ug/I 

ug/I 
ugll 
ug/I 
ug/I 
ug/I 
ug/I 
ug/I 

ug/I 
ug/I 
ug/I 
ug/I 
ug/I 
ug/I 
ug/I 
ug/I 
ug/I 
ug/I 
ug/I 
ugll 
ug/I 

ug/I 
ug/I 
ug/I 

ug/I 
ug/I 
ug/I 
ug/I 
ugll 
mg/I 
ug/I 
ug/I 
ug/I 
ug/I 
ug/I 
me/I 

0 
Table 2.7 Surface Waler Analylical Resulls. The Scolls Company, Marysville, Ohio. 

c ....... RunRM2.8 Cnl5H5 Run RM 2.0 Cnissl'S Run RM 0.8 North Branch Crosses Run RM 0.9 North Branch Crussn Run RM 0.1 

Summer 19'5 Summer 1995 Summn 1995 Summer 1995 Summer1995 

-- -- -- -- --
-- -- -- -- --
-- 2.3 -- -- --
-- -- -- -- --
-- -- -- -- --

-- 5.9 -- -- 7.0 
-- 2.1 -- -- 2.1 
-- -- -- -- --
-- 2.6 -- -- 3.9 
-- -- -- -- --
-- 4.1 -- -- 5.9 
-- J.I -- -- J.I 
-- 4.3 -- -- J.4 
-- 2.9 -- -- 4.0 

-- -- 0.034 o.on --
0.01 -- -- O.Ql5 --
0.002 0.128 -- -- --

-- -- -- -- --
-- 0.014 -- -- --
-- -- -- -- 0.067 
-- -- -- -- --
-- 0.16 -- O.!lOJ O.IOJ 
-- -- 0.011 -- 0.027 
-- -- -- 0.009 --
-- 0.005 -- 0.004 0.017 
-- -- -- O.OOJ --

0.004 -- 0.005 -- --

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
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PARAMETER NAME 
lnoreanlcs lconllnued) 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
·nrnllium 
Vanadium 
Zinc 

Miscellaneous 
Ammonia 
Ni1ra1e/Ni1ri1e 
Phosphoms, Toral 

Water Quality Parameters 
pH 

Temperalure 
Conduc1ivi1y 

NA = Nol Analyzed 
-- = Nol De1cc1cd 
NM = Not Measured 
• = Resull below lab EQL 

UNITS 

ug/I 
ug/I 
ug/I 
mg/I 
ug/I 
ug/I 
mg/I 
ug/I 

'mg/I 
ug/I 

mg/I 
mg/I 
mg/I 

s.u. 
"C 

umhos/cm 

n "-- , 

Table 2.7 Surface Water Analytical Results. The Scotts Company, Marysville, Ohio. 

CrnosaRunRMl.8 CrosstS Run RM 2.0 Crus&'5RunRM0.8 North Brarn:h Cross.. Run RM 0.9 North Bram:h Cnli55f'S Run RM 0.1 

Summu 1995 Summer 19'5 Summu 11195 Summer 1995 Summer1995 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
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RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE 11, 1999 

3.0 OBJECTIVES OF IBE INVESTIGATION 

This document is the Work Plan for the RFI to be conducted at the Scotts facility. The purpose of 
an RFI is to " ... evaluate thoroughly the nature and extent of the releases or threat of release of 
hazardous waste and hazardous constituents at a hazardous waste facility." (Ohio EPA, 1997). In 
addition, the data collected during the RFI must be of sufficient quantity and quality to support 
subsequent stages of the Corrective Action program, such as the Corrective Measures Study 
(CMS) and Corrective Measures Implementation (CMI). 

The objective of the RFI Work Plan is to define the processes and procedures to be followed in 
order to identify the presence, magnitude, extent, direction and rate of movement of any past 
onsite releases of RCRA regulated waste. In order to meet this objective, this RFI Work Plan has 
been developed in accordance with the Ohio EPA Corrective Action Program guidance. 

The specific objectives for the RFI at the Scotts facility are listed below: 

• Conduct an investigation building upon the results of the previous studies at the facility to 
provide an assessment and evaluation of the nature and extent of releases or threatened 
releases of hazardous wastes or constituents at the Scotts facility; 

• Determine the existence of localized shallow saturated zones in the downgradient 
investigative units (JU); 

• Evaluate the IUs impact to the localized shallow saturated zones, if such downgradient zones 
are identified; 

• Determine the nature and extent of concentrations of contaminants of concern in the Crosses 
Run surface water and the stream sediment; 

• Determine background concentrations of constituents in the on-site soils; and 
• Determine the extent of the footprint of the two field broadcast areas and Landfill 3 AND 5 

by collecting surface and subsurface soil samples. 
• Determine the depth and moisture content of waste in the former landfills and ponds specified 

in this work plan. 
• Conduct geotechnical testing of waste and underlying natural material in each of the landfills 

and ponds. 
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4.0 FIELD SAMPLING PLAN 

RCRA Facility Investigation Work Plan 
For The Scotts Company 

June II, 1999 (Revised March 21, 2000) 

This Field Sampling Plan (FSP) defines the procedures to be implemented in the field during the 
RFI. This plan describes where, how, and from what environmental media samples will be 
collected. In addition to sample descriptions, the FSP also defines other types of environmental 
data to be collected during the RFI. The basis for choosing the number and location of samples is 
presented in this section. 

Much of the work necessary to complete an RFI of the investigative units (IU) has already been 
conducted at the Scotts facility. The previous investigations that have been conducted on site 
have made it possible to narrow the focus of this RFI. The objectives of the proposed field 
activities are to: 

• Determine the existence of localized shallow groundwater in the downgradient sides of the 
IUs; 

• If a shallow groundwater zone does exist downgradient to an IU then evaluate the IUs 
impact to the shallow groundwater zone; 

• Determine the nature and extent of concentrations of parameters of concern in the stream 
water and the stream sediment; 

• Determine background concentrations of constituents in the on site soils and the regional 
upper most saturated zone; 

• Determine the extent of the footprint of the two field broadcast areas (FBAs)and Landfills 3 
and 5; 

• Determine the depth and moisture content of the waste/sediment material in the uncapped 
landfills and ponds being investigated; 

• Conduct geotechnical characterization of the waste fill, sediments, and underlying native 
materials in each of the landfills and ponds being investigated; 

• Continue to delineate the upgradient and downgradient properties of the regional upper most 
saturated zone. 

4.1 INVESTIGATIVE ACTIVITIES 

The thirteen investigative units·(IU) (including Crosses Run) will be addressed in this FSP. Table 
4.1 summarizes the planned sampling activities for each IU. Several different sampling types and 
techniques will be used to further assess the site. Hand augering, direct push technology (DPT) 
borings, monitoring well installation and sampling, surface soil samples, surface water and 
sediment sampling will be employed in the RFI. In addition, a series of field parameters will to 
be collected during the various sampling events. 

The following tasks will be conducted during this RFI: 

•' 

• Completion of twenty-eight (28) DPT borings to 1) collect TCLP samples, 2) collect 
geotechnical samples from waste/sediment fill and underlying native soils, 3) investigate the 
saturated conditions of the waste/sediment fill, 4) determine depth of waste/sediment fill, 5) 
and investigate the localized shallow groundwater around selected IUs; 

• Installation of five (5) groundwater monitoring wells (screened in the regional upper most 
saturated zone) in the vicinity of the IUs and in background locations; 
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Hand augers will be advanced at fifteen (15) locations at Landfills 2, 3, and 5. These hand 
augers are to detennine the lateral extend of these landfills. 
Possible installation of nine (9) groundwater monitoring wells (screened in the localized 
shallow saturated zones) based on the results of the DPTs; 
Test pit excavations will be conducted near the edges of the investigative units, primarily at 
the landfills, to delineate the lateral and horizontal extent of material. 
Collection of twenty-two (22) surface water samples and thirty-two (32) sediment samples 
along Crosses Run and four surface water and sediment samples in Mill Creek; 
Collection of twelve (12) background surface soil samples; 
Collection of fourteen (14) surface soil samples on the two FBAs; 
Collection of twenty-one (21) surface soil samples on Fonner Ponds 2, 3, 6, 7, and 8; 
Collection of twenty-two (22) subsurface samples within the five (5) fonner ponds and 
FBA2 
Conduct slug testing on all new groundwater monitoring wells . 

The descriptions of the geologic settings at each IU are derived from the detailed discussion 
presented in Section 2.1.2.2 (Local Geology). The glacial deposits can be divided into two 
generalized units. From the surface to approximately 20 feet below ground surface (bgs) (950 
feet above mean sea level [amsl]), the glacial deposits consist mainly of clay rich till, with some 
vertical fracturing. Below 20 feet, the clay till material is still predominant. However, layers of 
sand and gravel are typically present below 20 feet from the surface. The stratigraphic position of 
these sandy layers is variable, and there is no indication that they are laterally extensive. In this 
depositional setting, numerous thin discontinuous sand and gravel layers are possible with many 
of the deposits truncated by subsequent glacial advances and outwashes. 

In some of the borings advanced on the Scotts property, sporadic, very thin seams of saturated 
sand or sand and gravel have been encountered in the shallow zone within 20 feet of the surface. 
Static groundwater surface measurements of these shallow seams indicate they are not 
hydrologically connected to other shallow seams, nor to the deeper, more pervasive saturated 
zone. In the following discussion the saturated seams encountered in the shallower unit are 
referred to as the "localized shallow saturated zones", and the saturated seams in the deeper unit 
are referred to as the "regional upper most saturated zone". 

4.1.1 Landfill 1 

Landfill I is located west of the railroad tracks, and south of the north branch of Crosses Run, in 
the northwest portion of the Scott's property. The limit of waste for Landfill I is shown on Figure 
4. I. In August I 998, an interim action was conducted which involved the final closure of Landfill 
I. A more detailed description of Landfill I is presented in Section 2.4.1 of this document. 

Additional investigation to characterize the localized shallow saturated zones and fracturing of 
the glacial till in the downgradient side of Landfill I is considered unnecessary. The groundwater 
flow direction as measured in the regional upper most saturated zone in the vicinity Landfill 1 is 
to the south-by-southeast. Immediately to the south of Landfill I are settling Ponds 5, 5A, 4 and 
4A. They are scheduled to be closed and are currently undergoing pre-closure activities which 
include the removal of the settled material. Once all of the material has been removed then the 
pond's metal tub enclosures will be removed and the depressions backfilled with clay and 
compacted. The pond closures and the Landfill I closure, as described in Section 2.4.1, is 
anticipated to severally disrupt or obliterate any shallow hydrogeological features which may 
have existed here. 

4-2 



RCRA Facility Investigation Work Plan 
For The Scotts Company 

June II, 1999 (Revised March 21. 2000) 

Instead of a south-by-southeast flowing localized shallow saturated zone existing in the vicinity 
of Landfill l, an artificial, near-surface perched groundwater zone may be flowing back towards 
the stream from Landfill 1. The perched groundwater may be flowing through the construction 
fill material and on top of the relatively impenneable till down the slope (the surface elevation 
drops approximately 12 feet from the base of the Landfill 1 to Crosses Run). For this reason it is 
proposed that two (2) DPTs be advanced in the locations shown on Figure 4.1. One DTP will be 
advanced on the west side of the railroad tracks between Landfill 1 (outside the limits of fill) and 
Crosses Run. The DPT will be located so that Pond 3 water does not interfere with perched zones 
that may be sourced from Landfill I groundwater migration. The other DPT will be advanced 
east of the railroad tracks from Landfill 1. This DPT should intercept any potential contaminant 
migration that may be flowing, first, on the fill/till interface, and then, transferred into a localized 
shallow saturated zone (if in existence here). If shallow saturated zones are encountered in the 
DPTs then a monitoring well will be advanced in the DPT location that shows the most 
significant groundwater. 

The semiannual groundwater monitoring currently being conducted will include the monitoring 
well proposed at Landfill 1, if it is installed. However, the semiannual groundwater monitoring is 
not within the scope of this RFI work plan. 

4.1.2 Landfill 2 

Landfill 2 is located in the east-southeast comer of the Scotts property, southwest of Industrial 
Parkway and southeast of Scottslawn Road. Twenty (20) borings were advanced in the area of 
Landfill 2 during waste delineation activities (Burgess & Niple, 1998b). A 10.4-feet thickness of 
waste was encountered at boring b-18 near the western edge of the landfill (Figure 4.2). Waste 
was reported as saturated at a depth of approximately 5 to 7 feet below ground surface (bgs). 
Crosses Run is located along the east and south boundaries of the landfill. A detailed description 
of Landfill 2 is presented in Section 2.4.2. 

The groundwater flow direction in the vicinity of Landfill 2 is to the southeast. The three existing 
monitoring wells (MW-22, MW-23, and MW-24) and the soil boring (SB-1) that were advanced 
at Landfill 2 encountered the regional upper most saturated zone at approximately 955 ft. amsl 
(Burgess & Niple, l 996a). The drilling logs indicate no groundwater bearing zones, sand seams 
or perched zones in any of these borings above the regional upper most saturated zone. The 
surface of the adjacent Crosses Run lies at an elevation of approximately 967 and may have a 
maximum depth of 2 feet. This-indicates the southeast flowing groundwater in the regional upper 
most saturated zone is separated by at least 10 feet of confining silty clay till. However, the 
landfill delineation study indicated that along the western edge of the landfill a saturated 
condition in the waste existed. It is proposed that three (3) DPTs be advanced within the limits of 
the landfill; along it's length-wise axis (Figure 4.2), to help characterize the existing conditions. 
These DPTs will be used to detennine the depth of the waste/native soil interface; detennine the 
saturated conditions of the waste; collect a groundwater sample from the saturated waste (if 
existing); collect TCLP samples from the waste; and collect geotechnical samples (shelby-tubes) 
from both the wastes and the underlying native till. Only one (1) groundwater sample, one (1) 
TCLP sample from the landfilled material and one geotechnical sample from each medium 
(landfill material and nature soil) will be collected at Landfill 2. The TCLP and groundwater 
sample will be composited from the three DPTs advanced at Landfill 3. A more detailed 
description of the landfill DPTs is presented in Section 4.2.2.4, "In-Landfill DPT". 
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It was noted in the boring logs from MW-22, MW-23, and SB-I, located between 50 ft. and 20 ft. 
from Crosses Run, that the total depth of the waste was 2.6 ft., 2.0 ft., and 8.0 ft., respectively. 
Except for SB- I, the depth of waste nearer Crosses Run is shallower than the depths encountered 
in the delineation borings. This would be expected as typical landfill operation would have 
tapered the depth of fill the closer it was to the stream. However, because the proximity of SB- I 
to Crosses Run and the depth of fill at this location is 8.0 ft., it is proposed to advance five (5) 
hand-augers between MW-22, MW-23, and SB-I and the stream to further delineate the limits of 
fill (Figure 4.2). 

Because it was noted during the previous DPT investigation to determine the limits of Landfill 2 
(Burgess & Niple, 1998) that wet or saturated conditions may exist within the fill of Landfill 2, 
water may be migrating directly through the stream embankment from the landfill. To evaluate 
the potential for migration, it is proposed to carefully and methodically examine the embankment 
separating Landfill 2 from Crosses Run. So as to have an unobstructed view, the embankment 
vegetation from the water line to a distance of 15 feet back will be removed by mechanical means 
along the length of the landfill (Figure 4.2). The cleared portion of the landfill edge will be 
closely examined, logged and mapped. As little disruption as possible of the embankment soil 
will be achieved. Where intrusive work is needed, a hand held shovel and hand augers will be 
used. Holes made during the investigation will be backfilled, tamped-down, and seeded as soon 
as possible to assure initial embankment stability. 

In-landfill DPTs will be installed according to the procedures in Section 4.2.2.4. 

Table 4.1 presents a summary of the sampling plan for this unit. Test pit excavations will be 
conducted on an as-needed basis to further define the horizontal and lateral extent of material 
near the unit boundary, as it is known to exist. All test pits will be excavated, logged, and 
backfilled with the excavated material the same day as excavation. Test pits located next to 
crosses run creek will be conducted as close to the creek as possible without allowing the creek to 
flood the excavation (a distance of approximately 3 to 5 ft. from the creek). 

4.1.3 Landfill 3 

Landfill 3 is located in the northeast portion of the Scotts property, southeast of Scottslawn Road 
and under State Route 33. A portion of the landfill is located northeast of State Route 33. On the 
other side of State Route 33 (southwest side) a small portion of the landfill may exist. However, 
this is inconclusive (Burgess & Niple, 1998). Rodent activity around the northeast portion of the 
landfill has locally exposed waste (Burgess & Niple, 1998). The landfill was disturbed by the 
Ohio Department of Transportation (ODOT) when Route 33 was built in the late 1960s. In May 
1998 ODOT conducted shallow soil and sediment sampling in the right-of-way along the east and 
west bound lanes of Route 33 (OSI, 1999). The drainage ditch on the north side of Route 33 cuts 
through the landfill and has exposed the vermiculite waste material. Based on the vermiculite 
exposure in the ditch and the results of the soil and sediments sampling ODOT conducted, the 
limits of known waste are shown on Figure 4.3. A detailed description of Landfill 3 is presented 
in Section 2.4.3. 

The extent of Landfill 3 on the southwest side of State Route 33 (Figure 4.3) is not known. 
Therefore, two (2) hand auger locations are proposed to be advanced on the southwest side of the 
highway outside of the right-of-way, on Scott's property. Except for MW-34 and MW-37 boring 
activity, no samples have been collected from this side of State Route 33 to evaluate Landfill 3 
(Burgess & Niple, 1998b). At each hand auger location soil cuttings will be inspected for visual 
determination of whether or not vermiculite is present. Minimum depth to advance the hand 
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augers will be 2.5 feet since that is probably the thickest that cover would have been placed on 
the fill. The deepest the hand augers need to be advanced is 60 inches. The hand-augers will be 
continuously logged to total depth. If fill material is encountered then an archive sample will be 
collected in a one-liter container. If evidence of landfill material is noted during the visual 
inspection of the soil cuttings, then additional hand augers may be added to laterally delineate the 
extent of Landfill 3. The decision to revise the scope of the hand augering will be reviewed at 
that time. 

The limits of fill on the northeast side of State Route 33 have been delineated based on the ODOT 
investigation (OSI, 1999) conducted in June 1998 (Burgess & N iple, 1998), previous borings for 
groundwater monitoring wells, and visual evidence on the surface of Landfill 3. Along the east 
property line fence, separating the Scott's property with the Eugene W. and Mary A. Mayer 
property, vermiculite or fill was encountered from the tree line on the north to the south and 
southeast along the right-of-way fence. As shown on Figure 4.3, six (6) hand auger locations are 
proposed to be advanced on the northeast side of the highway outside of the right-of-way, on the 
Eugene W. and Mary A. Mayer property. The same procedure described above, regarding hand 
augers on the southwest side of the right-of-way, applies to these six (6) hand augers. The 
property lines will be surveyed after the intrusive work has been completed. 

The groundwater flow in the vicinity of Landfill 3 is to the south-by-southeast. All four of the 
monitoring wells installed in this area (MW-32, MW-33, MW-34, and MW-37) encountered the 
top of the regional upper most saturated zone at depths that ranged from 950 ft. to 944 ft. amsl. 
Based on the boring logs, these four (4) monitoring wells were installed outside the limits of fill 
and shallow saturated zones were not identified in these monitoring wells. However, as shown on 
Figure 4.3, because of the proximity of Landfill 3 to Crosses Run, both laterally and vertically, 
two (2) DPTs are proposed to be advanced in the known limits of fill. These DPTs will be used to 
determine the depth of the waste/native soil interface; determine the saturated conditions of the 
waste; collect groundwater sample from the saturated waste (if existing); collect TCLP samples 
from the waste; and collect geotechnical samples (shelby-tubes) from both the wastes and the 
underlying native till. Only one groundwater sample, one TCLP sample from ·the landfilled 
material and one geotechnical sample from each medium will be collected at Landfill 3. The 
TCLP and groundwater sample will be composited from both DPTs advanced in Landfill 3. A 
more detailed description of the landfill DPTs is presented in Section 4.2.2.4, "In-Landfill DPTs". 

Table 4.1 presents a summary of the sampling plan for this unit. Test pit excavations will be 
conducted on an as-needed basis to further define the horizontal and lateral extent of material 
near the unit boundary, as it is known to exist. All test pits will be excavated, logged, and 
backfilled with the excavated material the same day as excavation. 

4.1.4 Landfill 4 

Landfill 4 is on the south-by-southeast comer of the Scotts property. Crosses Run flows along 
the north side of the landfill. An unnamed tributary to Crosses Run flows along the east side of 
the landfill. Rodent activity around the landfill has locally exposed waste (Burgess &Niple, 
l 998b). The limit of waste is shown on Figure 4.4. 

The groundwater flow direction is to the east, as measured in the monitoring wells that are 
screened in the regional upper most saturated zone (MW-21, MW-28, MW-30, MW-36), in the 
vicinity of Landfill 4, Landfill 5, and FBA I. There have also been three monitoring wells 
installed (MW-29, MW-31, MW-35) in the vicinity of Landfill 4 that have been screened in the 
localized shallow saturated zones, and appear not to be hydrologically connected. However, the 
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localized shallow saturarted zone monitored by one. of these wells, MW-31, may be 
hydrologically connected to Crosses Run. 

Two (2) DPT borings are proposed to be advanced north and northwest of Landfill 4 (Figure 4.4). 
In monitoring wells MW-36 and MW-29 the first encountered saturated seams were found at 
depths of 30.5 ft. (approximately 952.5 ft. amsl) and 22.4 ft. (963.5 ft. amsl), respectively. The 
MW-36 screened zone (952.5 to 942.5 ft. amsl) appears to be in the regional upper most saturated 
zone, whereas, the screened zone in MW-29 appears to have captured one of the localized 
shallow saturated zones. These two proposed DPT borings will be advanced outside the limits of 
the landfill to determine the existence of localized shallow saturated seams and/or fracturing of 
the glacial till in the upper 25 feet. Their proposed locations are designed to intercept any 
localized shallow saturated zones that may exist between the northwest edge of Landfill 4 and 
Crosses Run. If shallow saturated seams are encountered in the DPTs then a monitoring well will 
be advanced in the DPT location that had shown the most significant groundwater. 

Fifteen (15) borings were advanced in the area of Landfill 4 during the Burgess and Niple waste 
delineation activity (Burgess & Nip le, l 998b ). In one of the borings (B-39), along the north edge 
of the landfill limits, fill material was found at a depth of 8.0 feet and wet conditions at 6.0 feet. 
Because of this and the proximity of the landfill to Crosses Run and the south tributary to Crosses 
Run, one (1) additional DPT is proposed to be advanced within the limits of Landfill 4. This DPT 
will be used to determine the depth of the waste/native soil interface; determine the saturated 
conditions of the waste; collect a groundwater sample from the saturated waste (if existing); 
collect TCLP samples from the waste; and collect geotechnical samples (shelby-tubes) from both 
the wastes and the underlying native till. The TCLP sample will be composited from those 
intervals in the DPT that had waste material. The DPTS will be installed according to the 
procedures specified in Section 4.2.2.4. 

The semiannual groundwater monitoring currently being conducted will include the monitoring 
well(s) proposed at Landfill 4, if they are installed. However, the semiannual groundwater 
monitoring is not within the scope of this RFI work plan. 

Table 4.1 presents a summary of the sampling plan for this unit. Test pit excavations will be 
conducted on an as-needed basis to further define the horizontal and lateral extent of material 
near the unit boundary, as it is known to exist. All test pits will be excavated, logged, and 
backfilled with the excavated material the same day as excavation. 

4.1.5 Landfill 5 

Landfill 5 is on the south-southeastern portion of the Scotts property. Crosses Run flows along 
the north side of the landfill. An unnamed tributary stream to Crosses Run flows along the west 
side of the landfill, between Landfill 5 and Landfill 4. Rodent activity around the landfill has 
locally exposed waste (B&N l 998b). The limit of waste is shown on Figure 4.4. 

The groundwater flow direction is to the east, as measured in the monitoring wells that are 
screened in the regional upper most saturated zone (MW-21, MW-28, MW-30, MW-36), in the 
vicinity of Landfill 5, Landfill 4, and FBA I. As with Landfill 4, there have also been three 
monitoring wells installed (MW-29, MW-31, MW-35) in this area that have been screened in the 
localized shallow saturated zones, and appear not to be hydrologically connected. However, the 
localized shallow saturated zone monitored by one of these wells, MW-31, may be hydrologically 
connected to Crosses Run. 
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Currently there is only one downgradient well (MW-35) to monitor Landfill 5 and it is screened 
in a localized shallow saturated zone. One other groundwater monitoring well will be installed 
along the east side of Landfill 5, next to the railroad tracks (Figure 4.4). This monitoring well will 
characterize the possible extent of groundwater contamination in the regional upper most 
saturated zone. The targeted top of screen elevation for this well is approximately 955 ft. amsl. 
The placement of the monitoring well will intercept downgradient flow from Landfill 5. During 
the installation of this well, a careful inspection of the drilling logs will be conducted in order to 
evaluate the possible existence of localized shallow sand seams and fracturing of the glacial till in 
the upper 25 feet. If a hydrologically significant shallow saturated zone(s) is encountered while 
drilling the primary monitoring well, then at that time, nesting of a shallow monitoring well at 
this location will be evaluated. 

Two (2) DPT borings are proposed to be advanced southwest of Landfill 5 (Figure 4.4). In 
monitoring wells MW-30 and MW-31 the first encountered saturated seams were found at depths 
of 25 ft. (957.7 ft. amsl) and 20.4 ft. (960.5 ft. amsl), respectively. Monitoring well MW-30 
appears to be screened (957.7 to 947.7 ft. amsl) in the regional upper most saturated zone. The 
screen interval in MW-31 appears to have captured a localized shallow saturated zone that may 
be hydrologically connected to the adjacent Crosses Run. The proposed DPT borings will be 
advanced to determine the existence of localized shallow saturated seams and/or fracturing of the 
glacial till in the upper 25 feet. Their proposed locations are designed to intercept any localized 
shallow saturated zones that may exist between the southwest edge of Landfill 5 and the unnamed 
tributary to Crosses Run. If shallow saturated seams are encountered in the DPTs then a 
monitoring well will be advanced in the DPT location that shows the most significant 
groundwater. 

Sixteen ( 16) borings were advanced in the area of Landfill 5 during the Burgess and Nip le waste 
delineation activity (Burgess & Niple, 1998b). In one of the borings (B-47) vermiculite was 
found to a depth of three feet at or just south of the south property line. Therefore, two (2) hand 
augers are proposed to be advanced just south of the current known limits of the landfill. At each 
hand auger location soil cuttings will be inspected for visual determination of whether or not 
vermiculite is present. Minimum depth to advance the hand augers will be 2.5 feet since that is 
probably the thickest a cover would have been placed on the fill. The deepest the hand augers 
need to be advanced is to 60 inches. The hand-augers will be continuously logged to total depth. 
If fill material is encountered then an archive sample will be collected in a one-liter container. If 
evidence of landfill material is noted during the visual inspection of the soil cuttings then 
additional hand augers may be added to laterally delineate the extent of Landfill 3. The decision 
to revise the scope of the hand augering will be reviewed at that time. This property line will be 
surveyed after the intrusive work has been completed. 

The sixteen (16) borings that were advanced in the area of Landfill 5 during the Burgess and 
Nip le waste delineation activity (Burgess & Nip le, 1998b) indicated no wet or saturated 
conditions in the waste. However, due to the proximity of the landfill to Crosses Run and the 
south tributary, two (2) additional DPTs are proposed to be advanced within the limits of Landfill 
5. These DPTs will be used to determine the depth of the waste/native soil interface; determine 
the saturated conditions of the waste; collect groundwater samples from the saturated waste (if 
existing); collect TCLP samples from the waste; and collect geotechnical samples (shelby-tubes) 
from both the wastes and the underlying native till. Only one groundwater sample, one TCLP 
sample from the landfill material and one geotechnical sample from each medium (landfill 
material and nature soil) will be collected at Landfill 5 from these two (2) DPTS. The TCLP and 
groundwater sample will be composited from the two DPTs advanced in Landfill 5. The DPTs 
will be installed according to the procedures specified in Section 4.2.2.4. 
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In addition, three (3) DPTs will be collected from the longitudinal axis of Landfill 5 (see figure 
4.4) to further define the depth of contamination at this unit. Two analytical samples will be 
collected from each DPT location at the 1-2 or 2-3 ft depth interval and the 3-4 or 4-5 ft depth 
interval. The actual depth of each of the two samples from the DPT will be based on field 
observations. Each of these samples, designated as full suite, will be analyzed for inorganic 
constituents, SVOCs, herbicides and pesticides. 

The semiannual groundwater monitoring currently being conducted will include the monitoring 
well(s) proposed at Landfill 5, if it is installed. However, the semiannual groundwater monitoring 
is not within the scope of this RFI work plan. 

Table 4.1 presents a summary of the sampling plan for this unit. Test pit excavations will be 
conducted on an as-needed basis to further define the horizontal and lateral extent of material 
near the unit boundary, as it is known to exist. All test pits will be excavated, logged, and 
backfilled with the excavated material the same day as excavation. 

4.1.6 Field Broadcast Area 1 

FBA I is located in the southern portion of the facility (Figure 4.5). FBA 1 was used for the 
spreading of off-spec fertilizers and other lawn care products. A more detailed description of this 
unit is presented in Section 2.4.6 of this document. 

The groundwater flow direction in the vicinity of FBA I is to the east. Currently there is only one 
downgradient well (MW-28) to monitor FBA I. One (I) groundwater monitoring well will be 
installed along the east side of FBA 1, next to the railroad tracks (Figure 4.5). This monitoring 
well will characterize the possible extent of groundwater contamination in the regional upper 
most saturated zone. The targeted top of screen elevation for this well is approximately 960 ft. 
amsl. The placement of the monitoring well is to intercept any east-by-southeast component of 
downgradient flow that may exist around FBA 1. During the installation of this well, a careful 
inspection of the drilling logs will be conducted in order to evaluate the possible existence of a 
localized shallow saturated zone and fracturing of the glacial till in the upper 25 feet. In existing 
monitoring wells, MW-21 and MW-31, silty sand was found at a depth of 16.6 ft. (971.2 ft. amsl) 
and 20.4 ft. (960.5 ft. amsl), respectively. If a hydrologically significant shallow saturated 
zone(s) is encountered while drilling the primary monitoring well, then at that time, nesting of a 
shallow monitoring well at this location will be evaluated. If no hydrologically significant zone 
or monitorable horizon is encountered in the upper 35 feet of soil, no monitoring well will be 
installed in this location. 

In September 1998 three (3) soil samples were collected approximately 50 feet southwest of the 
FBA-1 southwestern boundary, as shown in Figure 4.5. Samples were analyzed for pesticides 
and herbicides. Chlordane was the only constituent detected. Soil-38 and Soil-40 had detections 
of Chlordane at 0.13 mg/kg and 0.27 mg/kg, respectively. 

Two (2) DPT borings will be advanced at FBA 1, as shown in Figure 4.5. In monitoring wells 
MW-28 and MW-31 the first encountered saturated seams were found at depths of 43.5 ft. (935.4 
ft. amsl) and 20.4 ft. (960.5 ft. amsl), respectively. Monitoring well MW-28 appears to be 
screened (943.9 to 933.9 ft. amsl) in the regional upper most saturated zone. The screen interval 
in MW-31 appears to have captured a localized shallow saturated zone that may be hydrologically 
connected to the adjacent Crosses Run. The DPT locations are designed to intercept any 
localized shallow saturated zones and/or fracturing of the glacial till in the upper 25 feet that may 
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exist between the southeast edge of FBA I and Crosses Run. If shallow saturated zones are 
encountered in the DPTs, then a monitoring well will be advanced in the DPT location that had 
shown the most significant groundwater. 

The semiannual groundwater monitoring currently being conducted will include the monitoring 
well(s) proposed at FBA I, if they are installed. However, the semiannual groundwater 
monitoring is not within the scope of this RFI work plan. 

Eight (8) surface soil samples (surface to I ft.) will be collected from FBA 1, as shown in Figure 
4.5. The initial sampling conducted on FBA I consisted of six (6) samples that tended to be 
grouped near the center of the unit. Therefore, four (4) samples will be taken near the four (4) 
corners of the rectangle delineated by the railroad tracks, Crosses Run, Scotts lawn Road, and the 
access road on the west side of FBA 1 to better define the extent of contamination on the surface 
of the unit. These four (4) samples, designated as full suite, will be analyzed for inorganic 
constituents, SVOCs, herbicides, and pesticides. The samples collected to date from this unit 
were not analyzed for inorganic constituents. Therefore, eight (8) samples (to provide a 
statistically significant population size for risk analysis) will be collected and analyzed for 
inorganic constituents, the four (4) from the corners of the unit and four (4) additional samples. 
The four ( 4) additional samples will be collected in the vicinity of the six ( 6) previous samples. 
These four (4) samples will be analyzed for inorganic constituents only. 

Table 4.1 presents a summary of the sampling plan for this unit. Test pit excavations will be 
conducted on an as-needed basis to further define the horizontal and lateral extent of material and 
conditions at the unit. All test pits will be excavated, logged, and backfilled with the excavated 
material the same day as excavation. 

4.1. 7 Field Broadcast Area 2 (Including Former Ponds 7 and 8) 

FBA 2 is located in the northwestern portion of the facility, as shown in Figure 4.6. Former 
Ponds 7 and 8 are located in the southern portion of FBA 2. Former Pond 7 is directly north of 
former Pond 8. FBA 2 was used for the spreading of off-spec fertilizers and other lawn care 
products. Former Ponds 7 and 8 were probably part of the pond system utilized in process 
recycle streams. More detailed descriptions of these units are presented in Section 2.4. 7 of this 
document. 

One (1) groundwater monitoring well is proposed to be installed in FBA 2. There is currently no 
upgradient monitoring well in FBA 2. This well will be placed in the north corner of the area and 
will serve as the upgradient monitoring well (Figure 4.6). 

Three (3) DPT borings are proposed to be advanced along the perimeter of FBA 2, as shown in 
Figure 4.6. In existing monitoring wells MW-27 and MW-40, saturated zones were found at a 
depth of 27.0 ft. (958.5 ft. amsl) and 7.0 ft. (approximately 977 ft. amsl), respectively. 
Monitoring well MW-27 appears to be screened (958.5 to 948.5 ft. amsl) in the upper most 
saturated zone, whereas, the screen interval in MW-40 appears to capture one of the localized 
shallow saturated zones. The proposed perimeter DPT borings will be advanced to determine the 
existence of localized shallow saturated zones and/or fracturing of the glacial till in the upper 25 
feet. Their proposed locations are designed to be spaced as evenly as possible from MW-27, the 
downgradient corners (south end) and the proposed upgradient monitoring well at the north 
corner of FBA 2. If shallow saturated zones are encountered in the DPTs, then a monitoring well 
will be advanced in the DPT location that shows the most significant groundwater. 
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Two (2) additional DPTS are proposed to be advanced within the limits of FBA 2 and within the 
two (2) former ponds. These DPTs will be placed in the middle of former Ponds 7 and 8. These 
DPTs will be used to collect a surface soil sample (full suite); determine the depth of the 
sediment/native soil interface; determine the saturated conditions of the waste; collect 
groundwater samples from the saturated waste (if existing); and collect geotechnical samples 
(shelby-tubes) from both the wastes and the underlying native till. In addition to the surface soil 
analytical samples collected from these two (2) DPTs, additional full suite analytical samples will 
be collected in five foot intervals ( 4 ft. to 6 ft, 9 ft. to 11 ft., And 14 ft. to 16 ft.). Total depth will 
be either 15 feet bgs or native till after observing sediment/waste material. 

The semiannual groundwater monitoring currently being conducted will include the monitoring 
well(s) proposed at FBA 2, if they are installed. However, the semiannual groundwater 
monitoring is not within the scope of this RFI work plan. 

A total of eight (8) surface soil samples (surface to 1 ft.) will be collected on FBA 2, as shown in 
Figure 4.6. Two (2) surface soil samples will be collected from the 2 DPT locations, as 
previously described. Three (3) other surface soil samples will be placed near the edges of the 
triangle delineated by the railroad tracks, North Branch of Crosses Run, and the tree line on the 
west side of FBA 2 to further define the extent of surface contamination at the unit. The soil 
sample location in the southeast corner of the triangle will be hand-augered down to five feet to 
determine if there is any landfill material visible. If there is any landfill material at a depth 
greater than 0.5 feet then an additional sample will be collected from that depth. These five 
samples will be analyzed for the full suite of chemical parameters: inorganic constituents, 
SVOCs, herbicides, and pesticides. As with FBA 1, previous surface soil samples were not 
analyzed for inorganic constituents. Therefore, three (3) additional samples will be collected in 
the vicinity of the five (5) previously sampled soil locations that will be analyzed for inorganic 
constituents only. 

Table 4.1 presents a summary of the sampling plan for this unit. Test pit excavations will be 
conducted on an as-needed basis to further define the horizontal and lateral extent of material and 
conditions at the unit. All test pits will be excavated, logged, and backfilled with the excavated 
material the same day as excavation. 

4.1.8 Former Pond 2 

Former Pond 2 is located in the northwestern corner of the Scotts property, northwest of Pond 1. 
After operations ceased, former Ponds 2 was backfilled and planted with grass to match the 
surrounding area. A detailed description of this unit is presented in Section 2.4.8. 

Additional soil samples will be collected to complement the previously collected soil samples at 
Pond 2. From the previous study activity (Burgess & Niple, l 998b) done in August 1998, six (6) 
surface soil samples were collected from the DPT locations. To complete the statistical 
requirements of the risk analysis, an additional two (2) DPTs will be advanced within the pond 
structure to the backfill/natural till interface (Figure 4.7). From each DPT, continuous samples 
from the surface to total depth will be collected for lithologic description. The surface interval 
sample (surface to 1 ft.) will be collected from the DPTs for full suite analysis: inorganic 
constituents, SVOCs, herbicides, and pesticides. These DPTs will be used determine the depth of 
the sediment/native soil interface; determine the saturated conditions of the sediment; collect 
groundwater samples from the saturated sediment (if existing); collect TCLP samples from the 
sediment; and collect geotechnical samples (shelby-tubes) from both the sediment and the 
underlying native till. In addition to the surface soil analytical samples collected from these two 
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(2) DPTs, additional full suite analytical samples will be collected in five foot intervals (4 ft. to 6 
ft, 9 ft. to 11 ft., and 14 ft. to 16 ft.). Total depth will be either 15 feet bgs or native till after 
observing sediment/waste material. 

One (1) sub-surface sample will be collected from each DPT for additional analysis for Total 
Organic Carbon (TOC) will be conducted. The TOC results will be used to calculate site specific 
soil screening levels that will be used in the risk analysis. This information will also be useful in 
evaluating remedial alternatives. 

One (1) additional DPT boring will be advanced to the south of the Pond 2 limits (Figure 4.7). In 
existing monitoring wells MW-38 and MW-39, saturated seams were found at depths of 17.0 ft. 
(approximately 969 ft. ams!) and 30.5 ft. (approximately 956 ft. ams!), respectively. Monitoring 
well MW-39 (961 to 951 ft. ams!) appears to be screened in the regional upper most saturated 
zone. The screened zone in MW-38 appears to capture one of the localized shallow saturated 
zones. The DPT boring will be advanced to determine the possible existence of shallow saturated 
seams and/or fracturing of the glacial till in the upper 25 feet. The proposed location is 
downgradient to Pond 2 along the south side of the pond and approximately 300 feet west of 
MW-39. If shallow saturated seams are encountered in the DPT, then a monitoring well will be 
advanced at that location. 

In addition, the ditch that formerly connected Pond 1 and Pond 2 (hereafter "Pond 2 ditch") will 
be investigated using a combination of DPTs and excavation of test pits. It is anticipated that two 
test pits and three (3) DPTs will be advanced in the ditch that formerly connected Pond 1 and 
Pond 2 (see Figure 4.7) to further define the contamination at the Pond 2 ditch. The test pits will 
be placed near the entrances to former Pond 1 and 2 to determine the exact location of the Pond 2 
ditch and to guide the installation of the DPT samples. The test pit at the entrance to Pond 1 will 
be placed at a sufficient distance from the Pond I cap so as not to disturb the cap. Analytical 
samples will be collected from each test pit and DPT location at the depth interval that exhibits 
the highest concentration of contamination based on field visual observation. Each of these 
samples, designated as full suite, will be analyzed for inorganic constituents, SVOCs, herbicides 
and pesticides. All test pits will be excavated, logged, and backfilled with the excavated material 
the same day as excavation. 

The semiannual groundwater monitoring currently being conducted will include the monitoring 
well(s) proposed at Pond 2, if they are installed. However, the semiannual groundwater 
monitoring is not within the scope of this RFI work plan. 

4.1.9 Former Pond 3 

Former Pond 3 is located in the northwestern comer of the Scott's property, north of former Pond 
2 and south of the north branch of Crosses Run creek and FBA 2. After operations ceased, former 
Pond 3 was backfilled and planted with grass to match the surrounding area. A detailed 
description of this unit is presented in Section 2.4.8. 

Within the limits of former Pond 3, six (6) sample locations are proposed, as shown on Figure 
4. 7. Four ( 4) of these sample locations are for collecting only surface soil samples (surface to 1 
ft.) And will be analyzed for the full suite of constituents: inorganic constituents, SVOCs, 
herbicides, and pesticides. Two (2) DPTs will be advanced within the pond structure to the 
backfill/natural till interface (Figure 4.7). From each DPT, continuous samples from the surface 
to total depth will be collected for lithologic description. The surface interval sample (surface to 
1 ft.) will be collected from the DPTs for full suite analysis. These DPTs will be used determine 
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the depth of the sediment/native soil interface; determine the saturated conditions of the sediment; 
collect a groundwater sample from the saturated sediment (if existing); collect a TCLP sample 
from the sediment; and collect geotechnical samples (shelby-tubes) from both the sediment and 
the underlying native till. In addition to the surface soil analytical samples collected from these 
two DPTs, additional full suite analytical samples will be collected from both DPTs in five foot 
intervals ( 4 ft. to 6 ft, 9 ft. to 11 ft., and 14 ft. to 16 ft.). Total depth will be either 15 feet bgs or 
native till after observing sediment/waste material. 

One (1) DPT boring is proposed to be advanced between former Pond 3 and north branch of 
Crosses Run, as shown in Figure 4.7. The proposed DPT boring will be advanced to determine 
the existence of localized shallow saturated zones and/or fracturing of the glacial till in the upper 
25 feet. If shallow saturated zones are encountered in the DPT, then a monitoring well will be 
advanced in the DPT location that shows the most significant groundwater. 

4.1.10 Former Pond 6 

Former Pond 6 is located in the northwestern corner of the Scott's property, southwest of Pond I 
and north of Ponds 4 and 4A. After operations ceased, former Pond 6 was backfilled and planted 
with grass to match the surrounding area. A detailed description of this unit is presented in 
Section 2.4.8. 

Within the limits of former Pond 6~ five (5) sample locations are proposed, as shown on Figure 
4.7. Four (4) of these sample locations are for collecting only surface soil samples (surface to I 
ft.) and will be analyzed for the full suite of constituents. A DPT will be advanced within the 
pond structure to the backfill/natural till interface (Figure 4.7). This DPT will be used determine 
the depth of the sediment/native soil interface; determine the saturated conditions of the sediment; 
collect a groundwater sample from the saturated sediment (if existing); collect a TCLP sample 
from the sediment; and collect geotechnical samples (shelby-tubes) from both the sediment and 
the underlying native till. In addition to the surface soil analytical samples collected from this 
DPT, additional full suite analytical samples will be collected in five foot intervals (4 ft. to 6 ft, 9 
ft. to 11 ft., and 14 ft. to 16 ft.). Total depth will be either 15 feet bgs or native till after 
observing sediment/waste material. 

In the event that contamination above background and/or above levels that present an 
unacceptable risk to human or ecological receptors (based on results of the risk assessment 
described in Section 8), a groundwater monitoring well system will be placed in an area 
determined to be down gradient of former Pond 6. Well locations will be coordinated with Ohio 
EPA. 

4.1.11 Crosses Run 

Drainage from the facility flows along the north and south branches of Crosses Run that join near 
the intersection of Scottslawn Road and Industrial Parkway (Plate 1 ). The Main branch of 
Crosses Run flows northeast through the Scotts Park, under State Route 33 and north of Landfill 
3 toward Mill Creek. A detailed description of Crosses Run as it applies to the Scott's property is 
presented in Section 2.4.9. 

Twenty-two (22) surface water and sediment samples locations in Crosses Run and the tributaries 
upstream of the north/south branch confluence are proposed as part of the RFI. Plate 6 illustrates 
the surface water and sediment sample locations. At the time of the surface water and sediment 
sampling effort the stream flow will be measured at each of the sampling locations. Twelve (12) 
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of the surface water and sediment sample locations will be collected in the tributaries off site 
and/or upstream from on-site activities and will serve as background collection data points. 
These upstream samples will be located far enough upstream from the Scott's property so that the 
locations will not have been influenced by Scott's waste management activities via fluvial means. 
From each of the twelve (12) background locations, a surface water sample (if possible) and one 
(I) surface sediment sample will be collected. The sediments will be collected from the sediment 
surface to a depth of 2 inches or the top of till, whichever is encountered first. 

The remaining ten (I 0) surface water and sediment sample locations will be placed in areas of 
Crosses Run that have previously shown nearby elevated levels of analyzed constituents. Two (2) 
of the ten (10) sample locations will be placed within riffle environments to qualify 
concentrations in these areas. Eight (8) of the ten (I 0) sample locations will be in pool habitats. 
These sediment samples will be collected from two distinct depth zones: from the surface of 
sediment to 2 inches deep, and from 6 inches to 24 inches deep. If till is encountered before 
reaching total depth, then the sampling intervals will be adjusted accordingly in order not to 
sample the till as sediment. Analysis for both surface water and sediment samples collected from 
the streams will include inorganic constituents, SVOCs, herbicides, and pesticides. Plate 6 
illustrates the previous sampling results for Crosses Run and the proposed sample locations. In 
addition to the above described sampling, two (2) TCLP samples will be collected from the two 
(2) locations that have previously exhibited the highest concentrations of the constituents of 
concern. 

Four (4) surface water and sediment samples will be collected in Mill Creek. These samples will 
be collected from the surface of the sediment to 2 inches deep. One sample will be collected 
upstream of the Crosses Run and three from downstream of the confluence. These samples will 
be analyzed for inorganic constituents, SVOCs, herbicides, and pesticides. 

4.1.12 Background Sample Locations 

Background Soil Samples 

The background soil samples will be collected in areas of the Scotts Co. property which is 
unlikely to have received contaminants. Background samples are intended to be representative of 
conditions that exist in the site vicinity (EPA, 1995). The background samples will be collected 
in similar geologic strata to the other sample locations and at similar depth. The other locations 
(previously collected) that the background samples are to represent were collected from depths 
ranging from the ground surfac-e to a depth of 30 inches. However thirteen out of the fourteen 
samples were collected from intervals no deeper than 24 inches and the sample that was collected 
at the 30 inch depth was all non-detects (Burgess & Niple, 1998a). For that reason the depth 
intervals of the background soil samples will be from the surface to 24 inches. 

Twelve (12) surface soil samples will be collected on the Scott's Company property at locations 
where company activities have not impacted the soils. Analysis for the surface soil samples 
collected for soils background include inorganic constituents, SVOCs, VOCs, herbicides, 
pesticides and nitrate/nitrites. Figure 4.8 shows the background soil sampling locations. The 
background soil analytical results will be used to develop baseline values for the risk assessment. 

Background soil samples will be preserved, packaged and sealed in the same manner as the other 
samples in the same matrix. A separate sample number and station number will be assigned to 
each background sample, and it will be submitted blind to the laboratory. 
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The background groundwater samples will be collected from monitoring wells that are upgradient 
to and not influenced by facility operations. The background groundwater monitoring wells will 
be screened in the regional upper most saturated zone, which represents the water bearing zone 
that is most prevalent and, therefore, possesses the potential for the most impact. 

Three (3) background groundwater monitoring wells will be installed on the Scott's property, as 
shown on Figure 4.8. The upgradient groundwater monitoring well located north of FBA 2 will 
serve as a background well. Another well is located just to the east of the west property line on 
the south side of industrial parkway. The third is located in the northwest corner of the property, 
north of State Route 33. 

4.2 SAMPLE COLLECTION PROCEDURES 

The following sections discuss specific methodologies and procedures to be followed during this 
RFI. 

4.2.1 General Procedures 

Procedures to be adhered to during all of the field activities are the following procedures taken 
from the "SAIC Quality Assurance Technical Procedures Volume II: Field Standard Operating 
Procedures": 

• "Chain of Custody" (FTP-625) 
• "Packaging and Shipping of Environmental Field Samples" (FTP-650) 
• "Field Quality Control" (FTP-1200) 
• "Documenting and Controlling Field Changes to Approved Work Plans" (FTP-1220) 
• "Use of Field Logbooks (Draft)" (FTP-1215) 

These field technical procedures are included in Appendix 4A. 

4.2.2 Specific Sampling Procedures 

4.2.2.1 Surface Soil Samples 

Forty-seven (47) surface soil samples will be collected from seven (7) IUs (FBA 1, FBA 2 and 
Pond 2, Pond 3, Pond 6, Pond 7, and Pond 8) and locations on the Scott's Company property 
determined to be suitable for background samples. There locations are shown on Figures 4.5, 4.6, 
4.7, and 4.8. Thirty-nine (39) surface soil samples will be analyzed for the full suite of 
constituents: SVOCs, herbicides, pesticides, and inorganic constituents. Eight (8) surface soil 
samples will be analyzed for inorganic constituents only (Table 4.1 ). Surface soil samples will be 
collected from the ground surface to a depth of 12 inches. 

The samplers will use two methods to collect surface soil samples. Depending upon the 
consistency of the surface soils the samplers may use a stainless steel hand auger or a stainless 
steel scoop to extract the soils. The field procedures samplers will adhere to are taken from the " 
SAIC Quality Assurance Technical Procedures Volume II: Field Standard Operating Procedures". 
The surface soil sampling procedures are the following: 
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These field technical procedures are included in Appendix 4A. After the samples have been 
collected, they will be placed in appropriate containers and packed with ice in coolers as soon as 
practical. 

4.2.2.2 Hand Auger Samples 

There are fifteen (15) hand auger sample locations proposed on the Scott's Company property. 
They will be collected on three (3) IUS (Landfill 2, Landfill 3, and Landfill 5) and their locations 
are shown on Figures 4.2, 4.3, and 4.4. These hand augers will be advanced for the purpose of 
visually examining the soil for evidence of waste vermiculite. 

The samplers will use a stainless steel hand auger to extract the soils. Field procedures will 
adhere to the " SAIC Quality Assurance Technical Procedures Volume II: Field Standard 
Operating Procedures". The hand auger soil sampling procedure is the following: 

• "Soil Sampling Using an Auger" (FTP-525) 

This field technical procedure is included in Appendix 4A. 

4.2.2.3 Surface Water and Sediment Samples 

As discussed in Section 4.1.9 there are twenty-two (22) surface water and sediment sample 
locations in Crosses Run (Plate 6). At the time of the surface water and sediment sampling effort 
the stream flow will be measured at each of the sampling locations. Twelve (12) sampling 
locations are for collecting background samples and are situated well upstream from IUs. From 
each of the twelve (12) background locations one (I) surface water sample and one (I) surface 
sediment sample will be collected. The surface sediment sample depth interval is from sediment 
surface to 2 inches deep. Ten (I 0) locations are situated down stream from !Us and in areas that 
have not been sampled and require further definition to determine the nature and extent of 
contamination. From each of the ten (10) down stream locations one (I) surface water sample 
and two (2) sediment samples will be collected. The two (2) sediment samples will be collected 
from the following depth intervals: from sediment surface to 2 inches deep; and from 6 inches 
deep to 24 inches deep. All s4rface water and sediment samples will be analyzed for SVOCs, 
herbicides, pesticides, and inorganic constituents. 

The stream flow will be measured at each of the surface water and sediment sampling locations at 
the time they are sampled. The stream flow will be measured and calculated with a flow meter 
and in accordance with the flow meter's instructions. 

When collecting surface water and sediment samples the sampler(s) will stand down stream from 
the sample collection point. Surface water samples will be collected by submerging the sample 
container at least six inches below the water surface, if possible, and then removing the cap or top 
to allow the sample container to be filled with water. 

The surface sediment samples will be collected using stainless steel equipment, such as a spoon, 
bucket, scoop, or trowel. Surface sediment samples will be collected from the surface of the 
natural sediments to a depth of 2 inches. The location, color, and sediment/soil type will be 
recorded. 
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At the sampling locations where two sediment samples are to be collected the following sampling 
procedure will be conducted to assure discrete samples. For the surface to 2 inch depth sampling 
interval, the top 2 inches of sediment will be carefully removed to minimize sediment 
disturbance. This sediment will be placed in a stainless steel bowl until sufficient volume is 
collected to fill a laboratory sample jar. For the sample collected from the 6 to 24 inch depth 
interval, a hollow three inch PVC schedule 40 casing will be pushed or hammered into the 
sediment/soil material to an appropriate depth (6 inches or refusal) in order to seal the stream 
water out of the PVC casing. The water within the PVC will be removed using a conventional 
disposable bailer. Prior to obtaining the sample, the sediment from the top 6 inches of the 
sampler will be removed. The sediment sample from the 6 to 24 inch depth interval will be 
collected within the PVC casing by using a stainless steel bucket auger or a sampler, depending 
upon the viscosity of the material. After the samples have been collected, they will be placed in 
appropriate containers and packed with ice in coolers as soon as practical. 

4.2.2.4 In-Landfill/In-Pond DPTs 

In-Landfill DPTs 

In-landfill DPTs will be collected as described herein. First, run a continuous sampler down two 
(2) feet deep. If waste material has been reached, macro core to that depth and then push a shelby 
tube in the waste material. If waste has not been found at that depth, continue at 2 feet increments 
until a shelby tube can be pushed into the waste. If the waste is discovered to be saturated any 
time while advancing the DPT, stop the advancement to collect a water sample from the hole. 
After the waste shelby tube has been taken, continue logging the hole continuously until the waste 
interface with the native soil is achieved. Collect for TCLP analysis the deepest zone of waste 
found. At that point macro core the hole to depth (into the top of the native material) and push 
shelby tube into the native material. 

As soon as sufficiently full shelby tubes (three-quarters full to full) are collected from both the 
waste and native material zones in the landfill, then successive attempts for shelby tubes at that 
landfill are not necessary. For example, if on Landfill 2, the first of the three (3) proposed DPTs 
collect full shelby tubes of waste and native material, then the other two (2) DPT locations on 
Landfill 2 will be advanced for only lithologic description, TCLP sample collection and water 
sample collection 

In-Pond DPTs 

Based on the boring logs collected from the six (6) boring locations in former Pond 2 it appears 
that the sediment has been removed from these three ponds and backfilled with native silty clay 
(till). However, due to the lack of historic information regarding the closures of this pond a 
prescribed sequence of sampling events will be followed: 

I. Two (2) DPTs, (per former pond, except former Pond 6, 7 & 8) should be advanced, by 
running continuous core tubes for lithologic description, to total depth ( 15 feet) to determine 
if any waste/sediment material is encountered. [The existing six (6) borings in former Pond 2 
were advanced a maximum depth of I 0 feet and found only native silty clay.] If no 
waste/sediment is encountered, ream out the hole (macro core) to depth, then push a shelby 
tube from 15 ft. To 17 ft. (for geotechnical analysis of the native material). If a sufficient 
amount of material is collected for the shelby tubes in the first DPT then the consecutive dpts 
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need only be advanced for lithologic description and analytical sample collection then collect 
the remaining surface soil samples for that pond. 

2. If a DPT encounters waste/sediment material (by running continuous core tubes for lithologic 
description) then the waste/sediment sample shall be collected for TCLP analysis. Continue 
until the depth of the waste/sediment interface with the native material is determined and the 
hole has been logged. If the waste/sediment is saturated, collect a water sample. Then next to 
that hole (within 5 feet to the side) advance the DPT using a macro core to the depths so 
shelby tubes may be pushed for both the waste/sediment and native material. 

4.2.2.5 Direct Push Technology Borings 

DPTs will be used to investigate shallow subsurface materials and collect soil samples. DPTs 
will be advanced in all the IUs, excluding crosses run. Specifically these DPTs will be used 
determine the depth of the sediment/native soil interface; determine the saturated conditions of 
the sediment; collect groundwater samples from the saturated sediment/waste (if existing); collect 
TCLP samples from the sediment/waste; and collect geotechnical samples (shelby-tubes) from 
both the sediment/waste and the underlying native till. For this project twenty-eight (28) DPTs 
are anticipated. Table 4.1 indicates the number and locations of the DPTs. 

DPTs will be collected in accordance with the American Society for Testing and Materials 
(ASTM) D6001-96el Standard Guide for Direct Push Water Sampling for Geoenvironmental 
Investigations and the ASTM D6282-98 Standard Guide for Direct Push Soil Sampling for 
Environmental Site Characterizations. These field procedures are included in Appendix 4A. 

A DPT sampling unit mounted on a carrier vehicle will be used to collect continuous soil samples 
for classification. Soil samples will be obtained using one inch outside diameter (OD) steel rods 
attached to a large bore soil core sampler (2 feet long and 1 inch diameter). The samplers will be 
driven to the desired sampling depth by the static weight of the carrier vehicle and a hydraulic 
percussion hammer. 

Soil samples from each direct push boring will be classified according to the Unified Soil 
Classification System (USCS) and recorded to provide a continuous log of each boring. In 
addition to the soil classification the boring logs will include, at a minimum, the soil depth 
interval, moisture content, and amount of sample recovery. 

Fonner Pond 2, Fonner Pond 3~ Fonner Pond 6, Fonner Pond 7, and Former Pond 8 have DPTs 
proposed to be advanced within the backfill/sediment portion of the pond itself. From these 
DPTs soil samples will be collected for chemical analysis. The sample will be collected every 
five feet, over a one foot interval, until the fill/natural till interface is contacted. Prior to 
collecting each soil sample for chemical analysis, DPT equipment that comes in contact with the 
soils to be sampled will be decontaminated according to the procedures outlined in Section 
4.2.2.7. Samples will be analyzed for SVOCs, herbicides, pesticides, and inorganic constituents. 
Each boring will be abandoned by plugging with bentonite pellets, and hydrating. 

4.2.2.6 Groundwater Monitoring Wells 

As many as thirteen (13) monitoring wells are proposed for this RFI. Five (5) of them will be 
installed and screened in the regional upper most saturated zone. The remaining eight (8) 
monitoring wells may be installed if the DPTs encounter the localized shallow saturated zone. 
Table 4.1 indicates the number and location of the monitoring wells. 
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Groundwater monitoring wells will be installed to confirm geologic and hydrogeologic conditions 
determined through previous site investigations. The monitoring wells will be used to collect 
groundwater samples and to determine the hydraulic conductivity of the materials along the 
screened interval. Groundwater monitoring wells will not be installed at locations where only 
dense clay till is encountered and there is no monitorable horizon. 

Soil borings will be drilled with 4 1/4-inch-diameter hollow stem augers (HSAs). Continuous 
soil samples of the natural soil materials will be collected during installation of monitoring wells. 
Samples will be collected with a 2-foot-long, 2-inch-diameter split-spoon samplers. Soil samples 
will be classified according to a standardized soil classification system and recorded to provide a 
continuous log of each boring. In addition to the soil classification the boring logs will include, at 
a minimum, the soil depth interval, moisture content, and amount of sample recovery. Drilling 
fluids and cuttings will be stored and disposed of according to the methods described in Section 
4.5. 

Groundwater monitoring wells will be constructed of 2-inch-diameter, Schedule 40 polyvinyl 
chloride (PVC) riser pipe and screen. General construction details of the groundwater monitoring 
wells are shown on Figure 4.9. Single-cased wells will be constructed with 5 or 10-foot-long 
slotted screens with 0.01-inch slot openings. Clean quartz sand filter pack will be placed around 
the screen in each borehole, and extend approximately two feet above the top of the screen. A 
2-foot annular seal of pelletized bentonite will be placed immediately above the sand and 
hydrated. A cement/bentonite grout will be placed using a tremie pipe in the annular space from 
the top of the bentonite seal to a depth of three feet bgs. Cement will be placed in the remaining 
annular space. 

Lockable casing protectors approximately five feet long and six inches in diameter will be 
installed at each monitoring well. The casing protectors will extend approximately 2 112 feet 
above ground surface. The casing protectors will be secured with a concrete pad approximately 
two feet in diameter. This pad will be sloped to direct surface water away from the well. All 
monitoring wells will be equipped with locking compression caps and a rust-resistant brass 
padlock. Protective bumper posts will be installed where appropriate. 

4.2.2.6.1 Surveying 

All groundwater monitoring wells will be surveyed to provide X, Y, and Z coordinates. 
Elevation (Z) measurements recorded at each monitoring well will include the ground surface, top 
of the metal casing protector, and the top of the PVC casing. 

4.2.2.6.2 Monitoring Well Development 

All new monitoring wells will be developed at least one week prior to sampling. Well 
development will involve purging water from the wells to remove foreign materials and fines 
resulting from drilling and well construction activities using a combination of surging and bailing 
or pumping. Development of the monitoring wells will include procedures that allows the field 
technician to monitor the stability of the development water. The stability of the development 
water is monitored by periodic measurements of the following field parameters: turbidity, 
dissolved oxygen, pH, temperature, and conductivity. Field procedures will adhere to the "SAIC 
Quality Assurance Technical Procedures Volume II: Field Standard Operating Procedures". 

• "Field Measurement Procedure: Turbidity (Draft)" (FTP-910) 
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• "Field Measurement Procedures: pH, Temperature, Salinity, and Conductivity" (FTP-880) 
• "Field Measurement Procedure: Dissolved Oxygen" (FTP-955) 

These field technical procedures are included in Appendix 4A. Development water will be 
collected, stored, and disposed of according to the methods described in Section 4.4. 

4.2.2.6.3 Water Level Measurements 

Prior to groundwater sampling, depth to water will be measured in groundwater monitoring wells 
to within 0.01 foot using an electric water level probe. The depths will be subtracted from each 
respective reference point (top of well casing) resulting in a groundwater elevation relative to the 
mean sea level. Three measurements will be taken at each well location. The average of the 
three measurements will be recorded as the groundwater elevation. 

4.2.2.7 Groundwater Sampling Procedures 

Ten (I 0) groundwater samples are proposed to be collected from each of the new groundwater 
monitoring wells. The groundwater samples will be analyzed for SVOCs, herbicides, pesticides, 
and inorganic constituents. 

Field procedures will adhere to the "SAIC Quality Assurance Technical Procedures Volume II: 
Field Standard Operating Procedures". The groundwater sampling procedures are the following: 

• "Groundwater Sampling Procedure: Water level Measurements" (FTP-370); 
• "Groundwater Sampling Procedures Using a Bailer" (FTP-600). 

Additional procedures to be conducted include collecting field parameters: 

• "Field Measurement Procedure: Turbidity (Draft)" (FTP-910); 
• "Field Measurement Procedures: pH, Temperature, Salinity, and Conductivity" (FTP-880); 
• "Field Measurement Procedure: Dissolved Oxygen" (FTP-955). 

These field technical procedures are included in Appendix 4A. After the samples have been 
collected, they will be placed in appropriate containers and packed with ice in coolers as soon as 
practical. 

4.2.2.8 Decontamination Procedures 

Decontamination is a necessary step in the collection of soil, groundwater, surface water and 
sediment samples. In this investigation samples will be analyzed for trace concentrations of 
chemicals. Sampling equipment decontamination prevents the potential contamination of 
samples from the sampling equipment. 

The following decontamination procedure will be used for all soil, groundwater, surface water 
and sediment sampfing equipment. 

• Wash the equipment thoroughly with phosphate-free laboratory detergent and potable water. 
Use a brush to remove any particulate matter. 

• Rinse the equipment with potable water. 
• Rinse the equipment with methanol. 
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• Rinse the equipment with deionized water. 
• Rinse the equipment with 10 percent hydrochloric acid. 
• Rinse the equipment with deionized water. 
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In addition to the above procedures, field procedures the samplers will adhere to are the "SAIC 
Quality Assurance Technical Procedures Volume II: Field Standard Operating Procedures". 

• "Equipment Decontamination" (FTP-400) 
• "Cleaning and Decontaminating Sample Containers and Sampling Equipment" (FTP-405) 

These field technical procedures are included in Appendix 4A. 

4.2.2.9 Slug Testing 

All of the groundwater monitoring wells installed as part of this RFl will be slug tested. In 
general the slug test will provide hydraulic conductivities of the soils adjacent to the monitoring 
well screens. The field technical procedure the samplers will follow is found in "SAIC Quality 
Assurance Technical Procedures Volume II: Field Standard Operating Procedures". 

• "Aquifer Testing by Slug Test Method" (FTP-376) 

These field technical procedures are included in Appendix 4A. 

4.3 INVESTIGATIVE DERIVED WASTE 

Field waste generated as a result of drilling and sampling activities will be contained on-site until 
laboratory test results are available for review. Drilling fluids will be contained on-site in drums, 
frac tanks, or polyethylene tanks. The drill cuttings will be containerized in drums or placed on 
bermed plastic sheeting and covered. Water resulting from purging and sampling activities will 
be stored in drums, frac tanks, or polyethylene tanks and labeled. After groundwater analytical 
results are reviewed, a disposal option will be selected. Disposal methods may include spreading 
wastes on-site, on-site treatment, discharge into a sanitary sewer, or transport to an approved off
site disposal facility. The disposal method will be based on analytical results. 

All test pits will be excavated, logged, and backfilled with the excavated material the same day. 

4.4 REFERENCES 

Burgess & Niple, Limited (B&N), l 996a. Hydrogeologic Investigation of the Former Disposal 
Sites November 1996 Groundwater Monitoring Well Installation Results. December 1996 

B & N. l 996b. Hydrogeologic Investigation of Former Disposal Sites November 
1996 Groundwater Monitoring Well Installation Results. December 1996. 

B & N, I 998a. Groundwater Monitoring Well Installation and Waste/Stream 
Sediment Characterization. The Scotts Company, Marysville, Ohio. April 1998. 

B & N, l 998b. Letter Report: Waste Delineation Landfills 1 through 5. November 6, 
1998 
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B & N, l 998C. Letter Report: Pond 2 Soil Sampling. November 6, 1998 

Dodson-Stilson, Inc. (DSI). 1999. Delineation of Pesticide Occurrence Scottslawn Drive 
and State Route 33, Marysville, Ohio. February 1999 

Environmental Protection Agency (EPA), 1995. Annotated Field Sample Plan. EPA Work 
Assignment Number: 60-32-9JZZ, Arcswest Program, April 5, 1995 

Science Application International Corporation (SAIC), 1996. SAIC Quality Assurance Technical 
Procedures Volume II: Field SOPs. Revised September 18, 1996 
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Table 4.1 Rl'I l<"iehl Sampling Plan 

Surrace Soil 
Direct Push Tech 

TOC TC'LP Geotech. 
Surrace Soil 

Samples 
Subsurface Soil (DPT) Borings 

Samples Samples 
Som pie! Sample• (Full 

Hand Auger Test Pit 
(Continuous 

Samples 
(lnorganics l..ocalions Es.cavation C'ollected C'ollecled Collected 

(Full Suite)' 
Only)' 

Suite)• Uthologic 
from DPTs From DPT" From DPl' 

Sampling) 

AOC 
Landfill I 2 
Landfill 2 5 AN 3 I 2 
Landtill 3 8 AN 2 I 2 
Landfill 4 AN 3 I 2 
Landtill 5 6 2 AN 7 I 2 
FDA I 4 4 AN 2 
FDA 2 3 3 I AN 3 
Pond 2 7 I 11 AN 6 2 I 2 
Pond3 6 6 3 I 2 
Pond 6 5 3 I I 2 
Pond 7 (FDA 2) I 3 I I 2 
Pond 8 (FDA 2) I 3 I I 2 

Crosses Run 2d 

Background 12 

TOTAL 39 8 33 15 34 2 II 18 

NOTES: Full Suite includes analysis ofSVOCs, herbicides, pesticides, and inorganic constituents. 

• - The number of samples does not include QNQC samples, see table 5.1 in Section 5.0 for total number of samples. 

b - One (I) TCLP sample to be collected from each Pond and Uncapped Landfill (from the waste/sediment material). 

Monitoring l\lonitoring 

Wells Well• (Possible) 
(<~ontinuous (Continuous 

Uthologic Lithologic 
Sampling) Sampling) 

I 

I 

I 2 
I 2 
I I 

I 
I 

2 

5 9 

c -Two (2) Geotechnical samples to be collected from each Pond and Uncapped Landfill (one from waste/sediment and one from underlying native material). 

d -TCLP Samples of Crosses Run sediment will be collected by hand rather than DPT. 

AN = As Needed 

1 of 1 

~. 
\". . ..._ _/ 

Sur race 
Groundwater 

Water 
Sediment 

Sampling (t'ull Sampling 
Sile C'learing SlugTe!tlng 

Sampling &: Inspection (Poulble) 
Suite)• 

(Full Suite)' 
(Full Suite)' 

I I 

I I 
I 
2 I 

3 2 
3 3 
2 2 
2 I 

2 I 
I 
I 
I 
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AMERICAN SOCIETY FOR TESTING ANO MATERIALS 
100 Barr Hart>Or Or .. West Consnonoe1len. PA 19428 

Repnntea tram tne Annual BOOk ot ASTM Stanoaras. Copyngnt ASTM 

Standard Guide for 
Direct-Push Water Sampling for Geoenvironmental 
Investigations 1 

This standard i' i"ue<.I under the fixed desi~nauon D 600 I: the number 1mmed1a1ely follow in~ the desi,mauon 1ndica1es 1he vear of 
on~inal adopuon or. on the ca.•e of revision. the year of la•I revmon. A number 1n pllrentneses ond1ca1es the year of last reapp,.;,val. A 
superscnpl epsilon IEI ondica1es an ednorial change since the last revision or reapproval. 

•' Non-Paragraph 1.9 was added editorially October 1998. 

1. Scope 
1.1 This guide covers a review of methods for sampling 

ground water at discrete points or in increments by insenion of 
sampling devices by static force or impact without drilling and 
removal of cuttings. By directly pushing the sampler. the soil is 
displaced and helps to form an annular seal above the sampling 
zone. Direct-push water sampling can be one time. or multiple 
sampling events. Methods for obtaining water samples for 
water quality analysis and detection of contaminants are 
presented. 

1.2 Direct-push methods of water sampling are used for 
ground-water quality studies. Water quality may vary at differ
ent depths below the surface depending on geohydrologic 
conditions. Incremental sampling or sampling at discrete 
depths is used to determine the distribution of contaminants 
and to more completely characterize geohydrologic environ
ments. These investigations are frequently required in charac
terization of hazardous and toxic waste sites. 

1.3 Direct-push methods can provide accurate information 
on the distribution of water quality if provisions are made to 
ensure that cross-contamination or linkage between water 
bearing strata are not made. Discrete point sampling with a 
sealed (protected l screen sampler. combined with on-site 
analysis of water samples. can provide the most accurate 
depiction of water quality conditions at the time of sampling. 
Dir~ct-push water sampling with exposed-screen sampling 
devices may be useful and are considered as screening tools 
depending on precautions taken during testing. Exposed screen 
samplers may require development or purging depending on 
sampling and quality assurance plans. Results from direct-push 
investigations can be used to guide placement of permanent 
ground-water monitoring wells and direct remediation effons. 
Multiple sampling events can be performed to depict condi
tions over time. Use of double tube tooling. where the outer 
push tube seals the hole. prevents the sampling tools from 
coming in contact with the formation. except at the sampling 
pomt. 

' This ~uide i' under the 1uri~1cunn of ASTM Cnmm111ee D· I K on Soil and 
Rock and" the d1rec1 re,ponsibolny of Subcummmee DIK.21 on Ground-Water and 
Vadn~-Zune lnvcsl1e:a11un~ 

Curren1 ed111un approved Aug. 10. 1996. Published January 1997. 

1.4 Field test methods described in this guide include 
installation of temporary well points. and insenion of water 
samplers using a variety of insenion methods. lnsenion meth
ods include: ( /) soil probing using combinations of impact. 
percussion. or vibratory driving with or without additions of 
smooth static force: (2) smooth static force from the surface 
using hydraulic penetrometer or drilling equipment. and incre
mental drilling combined with direct-push water sampling 
events. Under typical incremental drilling operations. samplers 
are advanced with assistance of drilling equipment by smooth 
hydraulic push. or mechanical impacts from hammers or other 
vibratory equipment. Methods for borehole abandonment by 
grouting are also addressed. 

1.5 Direct-push water sampling is limited to soils that can 
be penetrated with available equipment. ln strong soils damage 
may result during insenion of the sampler from rod bending or 
assembly buckling. Penetration may be limited. or damage to 
samplers or rods can occur in cenain ground conditions, some 
of which are discussed in 4.6. Information in this procedure is 
limited to sampling of saturated soils in perched or saturated 
ground-water conditions. 

1.6 This guide does not address installation of permanent 
water sampling systems such as those presented in Practice 
D 509:?. 

1.7 Direct-push water sampling for geoenvironmental ex
ploration will often involve safety planning. administration. 
and documentation. 

1.8 This guide does not purport to address all aspects of 
exploration and site safe()'. It is the responsibilit)• of the user of 
this guide to establish appropriate safe()' and health practices 
and determine the applicabilit)' of regulatory limitations before 
its use. 

I. 9 This guide offers an organized collection of information 
or a series of options and does not recommend a specific 
course of action. This document cannot replace education or 
experience and should be used in conjunction with professional 
judgmem. Not all aspects of this guide mav be applicable in all 
circumstances. This ASTM standard is not imended to repre
sent or replace the standard of care b.v which the adequacy of 
a gi1•e11 professional service must he judged. nor should this 
docume/11 be applied without consideration of a project's many 
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unique aspecrs. The word "'Standard·· in rile rirle of rhis 
documenr means <mfr that the documenr has been approved 
through the ASTM consensus process. 

2. Referenced Documents 

2.1 ASTM Standards: 
D 653 Terminology Relating to Soil. Rock. and Contained 

Fluids1 

D 2488 Practice for Description and Identification of Soils 
<Visual-Manual ProcedureJ1 

D 3441 Test Method for Deep. Quasi-Static. Cone and 
Friction-Cone Penetration Tests of Soil1 

D 4448 Guide for Sampling Groundwater Monitoring 
Wells1 

D 4750 Test Method for Determining Subsurface Liquid 
Levels in a Borehole or Monitoring Well (Observation 
We11)2 

D 5088 Practice for Decontamination of Field Equipment 
Used at Nonradioactive Waste Sites3 

D 5092 Practice for Design and Installation of Ground 
Water Monitoring Wells in Aquifers_, 

D 5229 Practice for Decommissioning Monitoring Wells3 

D 5254 Guide for Minimum Set of Data Elements to 
Identify a Ground Water Site3 

D 5314 Guide for Soil Gas Sampling in the Vadose Zone3 

D 5434 Guide for Field Logging of Subsurface Explora
tions of Soil and Rock3 

D 5474 Guide for Selection of Data Elements for Ground
water lnvestigation3 

D 5521 Guide for Development of Ground Water Monitor
ing Wells in Granular Aquifers3 

D 5778 Test Method for Performing Electronic Friction 
Cone and Piezocone Penetration Tests3 

D 5730 Guide to Site Characterization for Environmental 
Purposes3 

2.2 Drilling Methods: 
D 5781 Guide for the Use of Dual-Wall Reverse Circulation 

Drilling for Geoenvironmental Exploration and Installa
tion of Subsurface Water Qualitv Monitorin!! Devices3 

D 5782 Guide for the Use of Dire~t Air-Rotary Drilling for 
Geoenvironmental Exploration and Installation of Subsur
face Water Quality Monitoring Devices_, 

D 5783 Guide for the Use of Direct Rotarv Drillim! with 
Water-Based Drilling Fluid for Geoenviro~mental Explo
ration and Installation of Subsurface Water Quality Moni
toring Devices_, 

D 5784 Guide for the Use of Hollow-Stem Au2ers for 
Geoenvironmental Exploration and Installation of-Subsur
face Water Quality Monitoring Devices·1 

D 5786 Guide for the Use of Direct Rotary Wireline Casing 
Advancement Drilling Methods for Geoenvironmental 
Exploration and the Installation of Subsurface Water
Quality Monitoring Devices 

D 5785 Guide for the Use of Cable Tool Drilling and 
Sampling Methods for Geoenvironmental Explorations 

; A1111ut1/ 8011L 11/ ASTM S111111/t111/.,. Vol 11-i.OX. 

'A1111ue1/ 81111/. of ASTM S11mcle1n/.,. Vol 04.l~J 

and Installation of Subsurface Water Qualitv Monitorin!! 
Devices · -

2.3 Soil Sampling: 
D 1586 Method for Penetration Test and Split-Barrel Sam-

pling of Soils1 

D 1587 Practice for Thin-Walled Tube Sampling of Soils1 

D 3550 Practice for Ring-Lined Barrel Sampling of Soils: 
D 4700 Guide for Soil Sampling in the Vadose Zone: 

3. Terminology 

3.1 Terminology used within this guide is in accordance 
with Terminology D 653 with the addition of the following: 

3.2 Definitions in accordance with Practice D 5092. 
3.3 bailer-a hollow tubular receptacle used to facilitate 

removal of fluid from a well or borehole. 
3.4 borehole-a circular open or uncased subsurface hole 

created by drilling. 
3.5 casi11R-pipe. finished in sections with either threaded 

connections or beveled edges to be field welded. which is 
installed temporarily or permanently to counteract caving. to 
advance the borehole. or to isolate the interval being moni
tored. or combination thereof. 

3.6 caving: sloughing-the inflow of unconsolidated mate
rial into a borehole that occurs when the borehole walls lose 
their cohesive strength. 

3.7 centralizer-a device that helps in the centering of a 
casing or riser within a borehole or another casing. 

3.8 jerring-when applied as a drilling method. water is 
forced down through the drill rods or riser pipe and out through 
the end openings. The jetting water then transpons the gener
ated cuttings to the ground surface in the annulus of the drill 
rods or casing and the borehole. The term jetting may also refer 
to a well development technique. 

3.9 PTFE rape-joint sealing tape composed of polytet
rafluorethylene. 

3.10 well screen-a filtering device used to retain the 
primary or natural filter pack: usually a cylindrical pipe with 
openings of uniform width. orientation. and spacing. 

3.11 Definitio11s of Terms Specific to This Standard: 
3.11.1 assembly length-length of sampler body and riser 

pipes. 
3.11.2 bento11ite-the common name for drilling fluid addi

tives and well construction products consisting mostly of 
naturally occurring sodium montmorillonite. Some bentonite 
products have chemical additives that may affect water quality 
analyses (see 9.3.3). 

3.11.3 direct-push sampling-sampling devices that are di
rectly insened into the soil to be sampled without drilling or 
borehole excavation. 

3.11.4 drill hole-a cylindrical hole advanced into the 
subsurface by mechanical means: also. known as borehole or 
boring. 

3.11.5 e.Uecti1·e screen length-the length of a screen open 
or exposed to water bearing strata. 

3.11.6 etfecti1·e .ffal length-the length of soil above the 
well screen that is in intimate contact with the riser pipe and 
prevents connection of the well screen with ground water from 
other zones. 

3.11. 7 grab sa111pli11g-1he process of collecting a sample of 
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fluid exposed to atmospheric pressure through the riser pipe 
with bailers or other methods that may include pumping: also 
know as batch sampling. 

3.11.8 incremental drilling and sampli11g-insenion method 
where rotary drilling and sampling events are alternated for 
incremental sampling. Incremental drilling is often needed to 
penetrate harder or deeper formations. 

3.11.9 in siru resring devices-sensors or samplers. used for 
obtaining mechanical or chemical test data. that are typically 
pushed. rotated. or driven from the surface or below the bottom 
of a borehole following completion of an increment of drilling. 

3.11. I 0 inrennirrenr sampling devices-usually barrel-type 
samplers driven or pushed below the bottom of a borehole 
following completion of an increment of drilling. 

3.11.11 percussion driving-insenion method where rapid 
hammer impacts are performed to insen the sampling device. 
The percussion is normally accompanied with application of 
static down force. 

3.11.12 push depth-the depth below a ground surface 
datum that the end or tip of the direct-push water sampling 
device is insened. 

4. Summary of Guide 

4.1 Direct-push water sampling consists of pushing a pro
tected well screen to a known depth. opening the well screen 
over a known interval. and sampling water from the interval. A 
well point with an exposed screen can also be pushed with 
understanding of potential cross-contamination effects and 
purging requirements considered. A sampler with constant 
outside diameter is insened directly into the soil by hydraulic 
jacking or hammering until sufficient riser pipe is seated into 
the soil to ensure a seal. Protected well screens can be exposed 
by retraction of riser pipes. While the riser is seated in the soil. 
water samples can be taken. and water injection or pressure 
measurements may be performed. 

5. Significance and Use 

5.1 Direct-push water sampling is an ec;:onomical method 
for obtaining discrete ground-water samples without the ex
pense of permanent monitoring well installation (1-4).4 This 
guide can be used to profile potential ground-water contami
nation with depth by performing repetitive sampling events. 
Soils to be sampled must be permeable to allow filling of the 
sample in a relatively shon time. The zone to be sampled can 
be isolated by matching well screen length to obtain discrete 
samples of thin aquifers. Use of these sampling techniques will 
result in more detailed site characterization of sites containing 
multiple aquifers. By insening a protected sampling screen in 
direct contact with soil and with watenight risers. initial well 
development <Guide D 5521) and purging of wells may not be 
required for the first sampling event. Discrete water sampling. 
combined with knowledge of location and thickness of target 
aquifers. may better define conditions in thin multiple aquifers 
than monitoring wells with screened intervals that can intersect 
and allow for intercommunication of multiple aquifers 

•The boldlace number. 1n paren1heses rc1er in a l"l nl reterences a1 1he end nl 
lh1~ ~u1llr:. 

<2.4.S.7.8.11 ). Direct-push sampling performed without knowl
edge of the location and thickness of target aquifers can result 
in sampling of the wrong aquifer or penetration through 
confining beds. 

5.2 For sites that allow surface push of the sampling device. 
discrete water sampling is often performed in conjunction with 
the cone penetration test <Test Method D 5778) (2-9). which is 
often used for stratigraphic mapping of aquifers. and to 
delineate high-permeability zones. Jn such cases. direct-push 
water sampling is normally performed close to cone holes. Jn 
complex alluvial environments. thin aquifers may vary in 
continuity such that water sampling devices may not intersect 
the same layer at equivalent depths as companion cone 
penetrometer holes. 

5.3 Water sampling chambers may be sealed to maintain in 
situ pressures and to allow for pressure measurements and 
permeability testing (4,7,10). Sealing of samples under pres
sure may reduce the possible volatilization of some organic 
compounds. Field comparisons may be used to evaluate any 
systematic errors in sampling equipments and methods. Com
parison studies may include the need for pressurizing samples. 
or the use of vacuum to extract fluids more rapidly from low 
hydraulic conductivity soils (8.1.5.3). 

5.4 Degradation of water samples during handling and 
transpon can be reduced if discrete water sampling events with 
protected screen samplers are combined with real time field 
analysis of potential contaminants. In limited studies. research
ers have found that the combination of discrete protected 
screen sampling with onsite field analytical testing provide 
accurate data of aquifer water quality conditions at the time of 
testing (2,4). Direct-push water sampling with exposed screen 
sampling devices. which may require development or purging. 
are considered as screening tools depending on precautions that 
are taken during testing. 

5.5 A well screen may be pushed into undisturbed soils at 
the base of a drill hole and backfilled to make permanent 
installed monitoring wells. Procedures to complete direct-push 
wells as permanent installations are similar to those given in 
Practice D 5092. These procedures allow for permanent sealing 
of riser pipe in the borehole. Some state or local regulations 
may not allow for cenain types of direct-push installations as 
permanent monitoring wells depending on the application. 
Sometimes. where temporary well screens are insened at the 
top of the ground water table. sealing an annulus may not be 
necessary. 

5.6 In difficult driving conditions. penetrating to the re
quired depth to ensure sealing of the sampler well screen may 
not be possible. If the well screen cannot be insened into the 
soil with an adequate seal. the water-sampling event would 
require sealing in accordance with Practice D 5092 to isolate 
the required aquifer. Selection of the appropriate equipment 
and methods to reach required depth at the site of concern 
should be made in consultation with experienced operators or 
manufacturers. If there is no information as to the subsurface 
conditions. initial explorations consisting of penetration
resistance tests. such as Method D 1586. or actual direct-push 
testing trials can be performed to select the appropriate testing 
system. 
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5.6.1 Typical penetration depths for a specinc equipment 
conriguration depend on many variables. Some of the variables 
are the driving system. the diameter of the sampler and riser 
pipes. and the resistance of the materials. 

5.6.2 Certain subsurface conditions may prevent sampler 
insertion. Penetration is not possible in hard rock and usually 
not possible in softer rocks such as claystones and shales. 
Coarse particles such as gravels. cobbles. and boulders may be 
difficult to penetrate or cause damage to the sampler or riser 
pipes. Cemented soil zones may be difficult to penetrate 
depending on the strength and thickness of the layers. If layers 
are present that prevent direct push from the surface. the rotary 
or percussion drilling methods (Guides D 5781. D 5782. 
D 5783. and D 5784. D5785. D5786. and see 2.2) can be 
employed to advance a boring through impeding layers to 
reach testing zones. 

5.6.3 Driving systems are generally selected based on re
quired testing depths and the materials to be penetrated. For 
systems using primarily static reaction force to insert the 
sampler. depth will be limited by the reaction weight of the 
equipment and penetration resistance of the material. The 
ability to pull back the rod string is also a consideration. Impact 
or percussion soil probing has an advantage of reducing the 
reaction weight required for penetration. Penetr.uion capability 
in clays may be increased by reducing rod friction by enlarging 
tips or friction reducers. However. over reaming of the hole 
may increase the possibility of rod buckling and may allow for 
communication of differing ground-water tables. Hand-held 
equipment is generally used on very shallow investigations. 
typically less than 5-m depth. but depths on the order of 101 m 
have been reached in very soft lacustrine clays. Intermediate 
size driving systems. such as small truck-mounted hydraulic
powered push and impact drivers. typically work within depth 
ranges from 5 to 30 m. but can reach depths on the order of IO~ 
m. Heavy static-push cone penetrometer vehicles. such as 
20-ton trucks. typically work within depth ranges from 15 to 45 
m. and also reach depth ranges on the order of 1 O~ m in soft 
ground conditions. Drilling methods <Guides D 5781. D 5782. 
D 5783. D 5784. D 5785. D 5786. and also· see 2.2l using 
drilling and incremental sampling are frequently used in all 
depth ranges and can be used to reach depths on the order of 
103 m. 

NoTE I-Users and manufacturers cannot agree on depth ranges for 
different soil rypcs. Users should consul! with experienced producers and 
manufacturers to detennine depth capability for their site conditions. 

5.7 Combining multiple-sampling events in a single-sample 
chamber without decontamination <Practice D 5088 l is gener
ally unacceptable. In this application. purging of the chamber 
should be performed to ensure isolation of the sampling event. 
Purging should be performed by removing several volumes of 
fluid until new chemical properties have been stabilized or 
elements are flushed with fluid of known chemistry. Purging 
requirements may depend upon the materials used in the 
sampler and the sampler design. 

6. Apparatus 

6.1 General-A direct-push sampling system consists of a 
tip: well screen: chambers. if present: and riser pipes extending 

to the surface. Direct-push water sampling equipment can be 
grouped into two classes. either with a sealed protected screen 
or exposed screen. Samplers with sealed screens depend on the 
seal to avoid exposure of the sampling interval to soil or water 
from other layers. They can be considered as accurate point
source detectors. They are normally decontaminated between 
sampling events. Exposed-screen samplers may require purg
ing and development and as such are considered as screening: 
devices for profiling relative degrees of contamination. 

6.1. I £1:posed-Scree11 Samplers-Some direct-push sam
plers may consist of a simple exposed well screen and riser 
pipe that allows grab sampling with bailers or pumps. An 
example of this arrangement is the simple push or well point 
shown in Fig. I. ( 12). The practice of jetting well points is 
often not acceptable due to the large quantities of water used 
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for insenion and the resulting potential for disturbance and 
dilution in the aquifer. If water is used for insenion. knowing 
the chemical constituents in the water may be necessary. Bias 
may be possible if an eitposed-screen sampler is pushed 
through multiple contaminated layers. If eitposed-screen well 
points are pushed through predrilled holes the screen and riser 
may fill with water present in the drill hole and require purging 
before sampling. 

6.1.1.1 Another form of an eitposed-screen sampler has 
been incorporated into cone penetrometer bodies (6). The cone 
penetrometers have sample chambers with measurement de
vices such as temperature and conductivity. Some cone pen
etrometers have been equipped with pumps for drawing in 
water samples into sample chambers or to the surface. Sam
plers equipped with chambers and subjected to multiple 
sampling events may require purging between sampling 
events. Although several of these designs have been proposed, 
they have not been successful in production practice. This is 
because of lengthy and time consuming purging requirements. 
In most cases. purging requirements and the depths of testing 
may be such that single-sampling events without cone pen-
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Extension 
Rod 

Stainless Steel 
Screen 

etrometers may be more economical than multiple-sampling 
events requiring purging. 

6.1.:2 Sealed-Screen Samplers-Protected well screen and 
simple riser pipes for grab sampling are also deployed. An 
eitample is shown in Fig. :2 (13). This simple well screen 
arrangement allows for grab sampling through the riser pipe 
without purging or development if there is no leakage at the 
screen seals and riser pipes. Fig. 3 shows a schematic of a 
direct-push water sampler with a protected screen and with the 
ability to work in the grab sampling mode or by allowing water 
to enter a sample chamber in the sampler body (I). Most 
simple sample chambers allow for flow through the chamber. 
When flow through chambered samplers is opened. it is 
possible that the ground water from the test interval can fill into 
the rods above the chamber. In those cases. it may be advisable 
to add water of known chemistry into the rods prior to opening 
the screen. Some protected-screen samplers have sample 
chambers designed to reduce volume and pressure changes in 
the sample to avoid possible volatilization of volatile com
pounds (4.7.10). The need for pressurization is dependent on 
the requirements of the investigation program and should be 
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A Penetrometer closed while being dnven into pos1t1on. 
B Tool opened and 5 loot screen telescopes into posmon tor callee· 

t1on of hydrocaroon or water sample at the very top of tne aquifer. 
C Hydrocaroon sample being collected using baller lowered through 

dnve casing. 

Legend: Water Sampling in Chamber 

A Penetrometer closed while being dnven into position. 
B Cone separated and tool open to collect sample. 

C Check valves closed as sample is retneved within body of the 
tool. 

FIG. 3 Protected Screen Sampler Capable of Working in Grab or Chamber Sampling Modes (1) 

evaluated by comparison studies in the field with simpler 
systems allowing the sample to equalize at atmospheric pres
sure. There are different approaches to pressurizing the sample 
chamber including use of inen gas pressure or using sealed 
systems. An example of a sealed vial-septum system is shown 
in Fig. 4 (4). In the sealed vial system. a septum is punctured 
with a hypodermic needle connected to a sealed vial. With this 
approach the vial will contain both a liquid and gas at aquifer 
pressure. The sealed vial-septum system has been used in an 
exposed-screen mode. 

6.1.3 Materials nf" Mm111fac:111re-The choice of materials 
used in the construction of direct-push water sampling devices 
should be based on the knowledge of the geochemical envi
ronment to be sampled and how the materials may interact with 
the sample by means of physical. chemical. or biological 
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processes. Due to the nature of insenion of these devices. the 
sampler body is typically comprised of steel. stainless steel. or 
metals of other alloys. The type of metal should be selected 
based on possible interaction effects with the fluid to be 
sampled. Well-screen materials can be selected from a variety 
of materials. Materials commonly used for well-screen ele
ments include steel. stainless steel. rigid polyvinyl chloride 
(PVC). polytetrafluorethylene <PTFEl. polyethylene <PEl. 
polypropylene <PP>. and brass. Sample chambers. pumps. and 
connector lines are also constructed with a variety of materials. 
Evaluating the possible interaction of materials that will be 
exposed to the water during the sampling event is imponant. 

6.2 Sampler Budy-The sampler body consists of a tip. and 
a barrel that consists of well screen. a protective sleeve if used. 
and a sampling chamber if used. with a connector assembly to 
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FIG. 4 Protected Screen Sampler with Sealed Vlal System (4) 

attach to riser pipes. The sampler is normally constructed of 
steel to withstand insenion forces. The sampler barrel should 
be of constant outside diameter to ensure intimate contact with 
the soil to be tested. Protective sleeves shall be equipped with 
0-rings to prevent the ingress of water before the sampling 
event. 

6.2. I Expendable Sampler Ttps-Some sampler tips are 
expendable and are left in the ground after the sampling event. 
The tip should be equipped with an 0-ring seal to the sampler 
sleeve to prevent leakage into the riser pipe until the sampling 
depth is reached. 

6.2.1.1 Sampler tips are designed so that upon pull back of 
the sampler body and riser pipe. the tip is disconnected from 
the sampler. The required diameter. and the ability to expend 
the tip successfully. depends on the soils to be penetrated. The 
cip diameter can be set equal to. or slightly less than. the 
sampler body. If there are problems with tip retraction. tips can 
be designed with a diameter of I to 3 mm ('I• to 1/1h in.) larger 
than the sampler body. The use of an enlarged diameter with a 
larger shoulder or tip may help in reaching greater depths 
because it acts as a friction reducer. An enlarged tip should not 
leave too large an annulus above the sampler body and riser 
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pipes as to maintain a seal above the well screen and to prevent 
potential cross contamination. 

6.2.1.2 Most sampler tips are made of steel to withstand 
pushing forces. With some samplers. after the sampling event. 
the tip may remain in the ground and the hole may be grouted. 
The user should consider if leaving the tips below the ground 
will adversely affect surrounding ground-water chemistry de
pending on site conditions. 

6.2.2 Well Screen-Many materials for well screens are 
available for direct-push samplers. The material of manufac
ture should be selected with consideration of chemical com
position of the ground water to be sampled and possible 
interactive effects (see 6.1.3). Some samplers use simple mill 
slotted steel. or PVC tube. Steel or brass screen formed into a 
cylinder can be used to cover inlets. Continuous-wrapped, 
wire-wound well points are also commonly used. The effective 
opening size of the well screen material should be selected 
based on the material to be sampled. the time required to 
sample. and soil sediment that can be tolerated in the water 
sample. Methods 10 size well-screen and filter-pack materials 
are given in Practice D 5092. Clean sands and gravels can be 
sampled with a screen with larger openings without producing 
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excessive sediment. Clayey and silly soils containing tines may 
require tiner openings. Typical openings of 10 to 60 µm are 
used. Finer openings will reduce sediment but may also slow 
ingress of fluid. 

6.2.3 Some sampler inlets are not protected by well screen 
or slotting. The simplest form of sampler can be an open riser 
pipe with an expendable tip. The use of unprotected inlets has 
sometimes been useful to sample ground water at soil/bedrock 
interface. If unprotected inlets are used. one must consider the 
amount of soil sediment that can be tolerated in the sample. 

6.3 Riser Pipes-Also commonly referred to as "push rods"' 
or "extension rods"', riser pipes are normally constructed of 
steel to withstand pushing forces. Some temporary well-point 
installations may use a double-tube system such as a small
diameter PVC riser pushed by the steel tube (Fig. 5) (14). 
Double-tube systems are advantageous if multiple sampling 
events are required in a single push. Other temporary systems 
may use a flexible tubing system connected to the well point 
(Fig. 6) (14). For PVC riser pushed with outside steel tubing, 
the withdrawal of steel push rods will leave a small annulus 
between the soil and PVC riser or tubing. This annulus may 
require grouting depending on the effective seal above the well 
screen and the possibility of cross contamination of overlying 
layers. Cone penetrometer rods as specified in Test Method 
D 5778 are sometimes used in sampling systems deployed with 

RG. 5 Double-Tube Temporary Well Point System (14) 

~ 

! 
I 
I 

I 

8 

r
.# 

. .. 
~· 

\: ..... 
r , 

.. 
.... 
.. 

.• . 

. ... 
... 

... 

I 

I 

j 
I 

·/ 
I 
I 

. i 
. I : 

~ I 1· . . J 

.. v! I.' ~ 

. . . :· ;~1 
FIG. 6 Protected Screen Sampler with Sample Tubing (14) 

cone penetrometer equipment. Larger diameter rods. typically 
45 mm ( 1.75 in.). are sometimes used with cone penetrometer 
equipment. The maximum rod diameter that can be used 
depends on the material to be penetrated and the driving 
system. Increased rod diameter causes increase in the required 
driving force required to penetrate a sufficient distance. Most 
surface direct-push riser pipes are less than 50 mm (2 in.) in 
diameter. 

6.4 Standard drilling rods used for rotary drilling are nor
mally used when sampling is done at the base of drill holes. 
Many drill rods are available (see Guides D 5781. D 5782. 
D 5783. D 5784. D 5785, D 5786. and also see 2.2). For 
direct-push sampling systems that depend on the riser pipe for 
grab sampling within the riser. ensuring that joints are water
tight will be necessary such that water enters through the well 
screen interval to be sampled. Rods should be wrench
tightened. and PFTE tape can be used on the threads to stop 
l~age. The quality checks discussed in Section 8 can be 
performed to evaluate possible leakage. Sometimes it may be 
necessary to equip rod joint shoulders with 0-rings to prevent 
leakage. Cone penetrometer rods with precision tapered 
threads are normally watenight during shon sampling events 
lasting up to I h if they are not damaged. 

6.4.1 Friction Reducers-Friction reducers that have en
larged outside diameters of the riser pipe are sometimes 
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employed to reduce thrust capacity needed to advance the well 
point or sampler. If friction reducers are used. they must be a 
sufficient distance above the sampling location to ensure that 
fluids from overlying layers can enter the sampling zone. If 
cross-contamination is possible. use of friction reducers should 
be avoided. In some cases the use of friction reducers can help 
in fonning an annular seal. Donut-type reducers ream the hole 
smoothly. Lug-type reducers rip and remold the soil and may 
provide a better annular seal. The type and location of friction 
reducers should be documented in the project repon. 

6.4.2 Mud /njec1io11-Some direct-push systems inject be
tonite drill fluid along the drill rods to reduce friction. These 
systems nonnally inject the fluid behind friction reducers. 
These systems may provide better sealing above the sampler 
for the sampling process but are also more difficult to operate. 

6.5 Sampling Devices-Methods to obtain water samples 
vary widely. Examples are given in 6.1.1 and 6.1.2. Simple 
grab samplers. most often hailers. are used with simpler 
systems. Other systems draw water into chambers or sealed 
vials for retrieval to the surface. Some systems may have 
pumps and circulation systems to retrieve samples to the 
surface. The materials of manufacture of samplers. sample 
containers. pumps. and circulation lines should be selected 
considering possible interaction effects discussed in 6.1.3. 
Selection of devices for sampling ground water is presented in 
Guide D 4448. Sampling methods and devices should be 
selected based on the potential impact on sample integrity as 
addressed in 6.1.3 and other areas in Guide D 4448. 

6.6 Sample Comainers-Sample containers for sampling 
ground water are addressed in Guide D 4448. 

6.7 Driving or Pushing Equipment-Soil probing (percus
sion driving) systems. penetrometer systems. and rotary drill
ing equipment are used for insening direct-push water sam
pling devices. The equipment should be capable of applying 
sufficient mechanical force or have sufficient reaction weight, 
or both. to advance the sampler or screen to a sufficient depth 
to ensure an effective seal above the area to be sampled. The 
advancement system must also have sufficient retraction force 
to remove the rods. which is often a more difficult task than 
advancing the rods. Simple advancement systems include 
hand-held rotary-impact hammers with mechanical-extraction 
jacks. Many systems use hydraulic- or vibratory-impact ham
mers operating at high frequency to drive rods into the 
sampling interval. Reaction force can be reduced if impact 
hammers are employed. Multipurpose driving systems such as 
those commonly deployed for soil gas sampling (Guide 
D 5314) are frequently used in shallow explorations. Some 
vibratory drilling systems cari provide vibration to the rods and 
easily penetrate cohesionless soils. On soft ground sites. cone 
penetrometer systems use hydraulic rams to push the sampler 
and riser pipe into the ground. Conventional rotary drilling rigs 
can use either hydraulic pull-down capability or hammers to 
drive the sampler to the required depth. Rotary drilling rigs are 
often used with the incremental drilling and sampling method. 
Al40-lb SPT hammer <Method D 1586) is available on most 
rotary drilling rigs and can be used to advance the sampler. Use 
of impact or vibration may allow for penetration of harder 
soils. If a significant length of rods whip during driving. they 

should be restrJined to prevent damaging of the annular seal at 
the base of a borehole from lateral movement. 

7. Conditioning 
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7. I Decontamina1io11-Sampling equipment that contacts 
ground water to be sampled before and after the sampling event 
may require decontamination. Decontamination should be 
perfonned following the procedures outlined in Practice 
D 5088 and the site-sampling plan. The sampler body nonnall~ 
requires complete decontamination before sampling. Well
screen components are sometimes expendable. Newly manu
factured screens and sampler components may contain residues 
from manufacture and should be cleaned before the sampling 
event. Riser pipes should be decontaminated if grab sampling 
will be perfonned within the tube. 

7 .2 Purging-For exposed-screen sampling devices and 
sampling systems open to overlying ground water. purging 
may be required before the sampling event. With both 
protected- and exposed-screen samplers. purging may be 
required if ground water from overlying sources infiltrates into 
the riser pipes into the sampling area. Purging should consist of 
removal of overlying ground water from the sampling system 
prior to the sampling event. Purging requirements are outlined 
in Guide D 4448. 

8. Procedure 
8.1 Two procedures are outlined depending on whether the 

sampling device is pushed directly from the surface or whether 
drilling is used to advance an open hole close to the sampling 
interval. In either event. the sampling screen should be 
advanced into undisturbed soil a sufficient distance to ensure 
that the sampling depth cannot be exposed to overlying ground 
water. if present. 

8.1.1 lncrememal Drilling and Sampling-In this method. 
advance a drill hole close to the sampling interval using drilling 
methods listed in 2.2. Of the drilling methods listed. the most 
commonly employed is rotary hollow-stem auger drilling 
because fluids are not introduced during the drilling process. If 
a rotary drilling method using drilling fluid or air is employed. 
the impact of the fluid or air to the sample quality and quality 
of the surrounding aquifer should be considered. If caving or 
sloughing occurs the use of protective casings may be required. 

8.1.1.1 Stabilize the drill rig and erect the drill rig mast. 
Establish and document a datum for measuring hole depth. 
This datum may consist of a stake driven into a stable ground 
surface. the top of the surface casing. or the drilling deck. Do 
not use surface casing as a datum if it is subject to movement. 
If the hole is to be later surveyed for elevation. record and 
repon the elevation difference between the datum and the 
ground surface. Proceed with drilling until a depth is reached 
above the target sampling interval. Check and document the 
depth of the borehole and condition of the base of the hole. 
Establish the depth and condition of the base of the boring by 
resting the sampler at the base of the boring and checking depth 
to the sampler tip. If casing is used and heave occurs into the 
casing. remove this material and advance the hole deeper. 
Heave of soil into the casing may make it impossible to drive 
the well poim without it carrying the casing along with the well 
point or sampler. If excessive heave. caving. or sloughing of 
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soil occurs. consider using an alternative drilling method 
capable of maintaining stable soil conditions. 

8.1.2 If the sampling event is to occur at the ground-water 
table and equipment depends on a dry-hole condition. that is. 
an exposed screen sampler with no purging requirements. test 
the drill hole to confirm that ground water has not entered the 
hole. Water levels can be determined using Test Method 
D4750. 

8.1.3 Attach the well point or sampler to riser pipes and 
lower into the borehole. Carefully record the assembly length 
as rod sections are added to the assembly. Centralizers may be 
used to maintain venicality of the assembly and to reduce rod 
whip. Rest the assembly on the base of the borehole. Determine 
and record the depth to the tip of the assembly. 

8.1.4 Either push or drive the well point or sampler a 
sufficient distance below the base of the boring. This distance 
should be at least I m (3 ft), or the minimum to ensure an 
effective seal. For protected-screen samplers where a protec
tive screen is exposed by pulling back the riser pipe. the 
withdrawal action may shear or crack soil. allowing connection 
to the base of the borehole. In these cases. adjust the insenion 
and retraction lengths according to soil conditions. In general. 
the sampler should be insened at least three times the effective 
screen length from retraction. To check the seal in fluid filled 
holes. tracers can be introduced into the fluid in the base of the 
borehole. Document the final depth of insenion to the tip of the 
sampler and midpoint of the well screen. If the sampler is 
driven with hammer blows. accomplish the penetration without 
excessive vibrations that could reduce the effective seal of the 
riser pipe above the well screen. Normally. if smooth penetra
tion is accomplished with each hammer blow. the seal should 
be intact. 

8.1.4. l The process of jetting well points is not preferred 
because of the addition of water. disturbance to the sampling 
zone. and lack of an effective seal above the screen. These 
installations are usually intended for permanent installations 
with the drill hole completed as a monitoring well. If jetting is 
used. document the approximate volume and chemical quality 
of water. 

8.1.5 Sampling-The sampling process depends on the type 
of the sampling equipment used. that is. exposed- or protected
screen samplers. 

8.1.5.1 Sampling of Exposed-Screen Samplers-Exposed
screen samplers can be sampled after fluids have been purged 
from the screen and riser pipes. Purge these systems in 
accordance with Guide D 4448. 

8.1.5.2 Sampling of Protected-Screen Samplers-Test 
protected-screen samplers that are open to the surface through 
the riser for grab sampling for system leakage before exposing 
the screen for sampling. Before screen exposure. test the riser 
for presence of water that may have leaked through joints and 
connections using Test Method D 4750. If water is present 
from unknown sources. this should be noted and either purging 
or abandoning of the test should be considered. After quality 
checks for leakage. the riser pipes may be pulled or twisted to 

expose the well screen to the aquifer. 
8.1.5.3 Several methods for sampling water are available. If 

the sampling device uses head pressure available in the aquifer. 

sufficient time should be allowed for water to till the sampling 
chamber or riser pipes. Some systems allow for connecuon of 
a sealed sampling chamber. or tubing. to a pon in the sampler 
body after the screen is opened. allowing direct connections to 
the screened sampling area. By using these systems. one may 
avoid the necessity to check inside the riser pipes for leakage 
water. Use of sampling pumps to draw in the sample may be 
allowed. but consideration should be given the changes in 
ambient pressures and temperatures that may change chemical 
compositions. With an open tube well screen using grab 
sampling in low permeability soils. a vacuum is sometimes 
applied to the top of the riser pipe to accelerate ground-water 
inflow. The use of a vacuum and its effect on chemical 
composition should be considered and evaluated if site require
ments dictate. 

8.1.5.4 After a sufficient volume of the sample is obtained. 
place the samples in suitable containers for analysis. The 
volume of a sample to obtain depends on the chemical 
composition of ground water. testing protocols. and the data
quality objectives. Depending on the screen used. samples may 
contain sediment and may require filtering before placement of 
samples in containers. Cenain testing procedures or regulations 
may require filtration of water samples. 
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8.1.6 After sampling. either retrieve the sampler or leave it 
in place for permanent installation in accordance with Practice 
D 5092. Some retrievable samplers leave a tip or a well screen 
element. or both. below the bottom of the boring. If repeated 
sampling events are to be performed in the same drill hole. 
drilling it through these pieces if present will be necessary. 
Depending on the drilling method. a pilot bit should be 
reinsened in the drill string and drilling continued to a depth 
exceeding the depth of the previous sampling event. Normally 
tips or screens. or both. will be moved to the side of the drill 
hole before the next sampling event. Sometimes the presence 
of a tip or element. or both. can be detected by drilling action. 
If drilling action detects these pieces. note the location. Drilling 
continues to the next depth of concern and sampling may be 
repeated. The depth of the extended drill hole should equal or 
exceed the depth to the sampling tip of the previous interval. 

8.1.7 After the drilling is completed. the drill hole should be 
completed following guidelines in drilling methods (Guides 
D 5781. D 5782. D 5783. D 5784. D 5785. D 5786. and also 
see 2.2) or those given in Section 9. 

8.2 Direct Push from the Surface-Well points and samplers 
may be advanced directly from the surface with multipurpose 
percussion driving systems. hand-held rotary percussion drills. 
cone penetrometer systems. or any other systems capable of 
supplying sufficient force to reach the depths of concern. 

8.2.1 Stabilize and level the rig for testing. For some 
tire-mounted equipment. the rig can be raised off the ground 
and leveled with hydraulic rams to lift the rig from the tires to 
avoid shifting during difficult driving conditions. Establish and 
document a datum for measuring hole depth. If the hole is to be 
later surveyed for elevation. record and repon the height of the 
datum to the ground surface. 

8.2.2 The sampler body is connected to riser pipes along 
with any subassemblies such as friction reducers. Prior to 
driving. measure the length of the sampler assembly and riser 
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pipes 10 determine the depth of sampling. Some temporary well 
systems drive a double tube or cased system. where riser pipe 
and casing are added as it is advanced. This allows for easy 
annulus grouting as the casing is retracted. The rods are then 
pushed using smooth quasi static push or impacts. or both. 
Additional riser pipes are added as pushing progresses. As 
driving progresses. operators should carefully record the rods 
added 10 ensure that sampling occurs at the correct depth. 

8.2.3 Sampling of Exposed-Screen Samplers-Use the same 
procedures in accordance with 8.1.5.1. 

8.2.3.1 Sampling of Protected-Screen Samplers-Use the 
procedure in accordance with 8.1.5.2 with the addition that the 
riser pipes should be periodically checked for leakage using 
Test Method D 4750. 

8.2.4 After sufficient volume of a sample is procured. place 
the samples in suitable containers for analysis. The volume of 
the sample to obtain depends on the chemical composition of 
ground water. testing protocols. and the data-quality objectives. 
Depending on the screen used. samples may contain sediment 
and may require filtering before placement of samples in 
containers. 

8.3 After sampling. the sampler is either retrieved or left in 
place for permanent installation <Section 9). Some retrievable 
samplers leave a tip or a well-screen element. or both. at the 
bottom of the sounding. If repeated sampling events are to be 
done in the same hole. they must be done with samplers pushed 
to greater depths. 

8.4 After the testing is finished. complete the borehole 
following the guidelines in Section 9. 

9. Completion and Abandonment 

9.1 Permanent or Temporar:-· Well /11stallatio11s-Wells in
sened by either drilling methods or direct push from the 
surface may be left in the ground as permanent or temporary 
installations. Some state or local regulations may not allow for 
cenain types of direct-push installations as permanent moni
toring wells depending on the application. If there are ques
tions as to the performance of direct-push wells. they can be 
compared to wells installed using rotary drilling methods 
<Guides D 5781. D 5782. D 5783. and D 5784. 05785. 05786. 
and also see 2.2.) in accordance with Practice D 5092.. For wells 
insened in drill holes. the drill hole will require completion 
with sealing materials to ensure a seal between the hole wall 
and riser pipes. Sealing procedures are given Practice D 5092. 

9.1. l For wells installed by direct push from the surface. the 
need for sealing depends on the size of the annulus. ground
water quality. and the ability for cross-contaminating or accel
erating contamination movements among aquifertsl. Tempo
rary well points installed into the top of the first ground-water 
layer may only require surface sealing. If the annulus is very 
small. soil cave and squeeze mav reduce effective venical 
hydraulic conductivity~ If the w~ll riser intersects perched 
aquifers. cross-communication of aquifers may be possible if 
too large an annulus is left open. Communication can be 
evaluated by performing tracer tests. if necessary. Friction 
reducers used on cone penetrometer equipments may only 
increase hole diameters by 6 to 13 mm 1 11~ 10 'h in.1 of that of 
the steel pipes for pushing. 

9.2 Other Completion Metlwds-Depending on the require-

ments of the investigation. performing special compleuon' 
with protective casings or other sealing may be necessary. For 
holes using rotary drilling methods and incremental sampling. 
the hole could be completed as a monitoring well CPracuce 
D 5092) or with grouted casings for other testing such as 
geophysical tests. Several methods are available for grouting of 
casings. Using injection grouting where injection is done at the 
base of the boring is most desirable and grouts are pumped up 
the annulus until they reach the surface showing a continuous 
seal. 

9.3 Hole Abandonmem-For test holes where there are no 
installations or other completion methods. the hole should be 
abandoned following program requirements. The need for and 
the method of sealing for abandonment depends on state and 
local regulations. site conditions. ground-water quality. and the 
ability for cross-contaminating or accelerating contamination 
movements among aquifer(s). 

9.3.1 Large-diameter drill holes from rotary drill operation 
often require sealing. State. federal. and local regulations may 
dictate abandonment requirements for boreholes intersecting 
the water table. 

9.3. ! . l The need for sealing of holes is also dependent on 
geohydrologic conditions. If the hole intersects the top of the 
first ground-water table. complete sealing may not be required. 
Under a homogeneous single aquifer system. where there are 
no perched water table or anesian conditions. there will be 
little hydraulic gradient to move potential contaminants at 
differing elevations. The worst case for possible cross
communication of aquifers occurs under perched or confined 
ground-water conditions. 

9.3.1.2. In most cases. direct-push holes intersecting ground
water tables will require complete sealing. In cases where the 
hole is to be backfilled completely. the condition of the hole 
should be evaluated and documented. Any zones of caving or 
blocking which preclude complete sealing should be docu
mented. Displacement grouting may displace ground water 
from the hole to the surface. If this water is considered 
contaminated then provisions must be made to collect these 
fluids at the surface. A minimum requirement for sealing 
should be that the surface of the hole is sealed to prevent 
hazards 10 those at the surface and to eliminate direct move
ment of surface contaminants to the water table through the 
hole. 

II 

9.3.2 Completion of Drill Ho/es-Completion of boreholes 
using drilling methods are addressed in Guides D 5781. 
D 5782. D 5783. D 5784. D 5785. D 5786. and also see 2.2.. 

9.3.3 Completion of Surface Direct-Push Hole.~-Several 
methods have been used successfully for sealing or grouting of 
surface direct-push holes (15). The method of grouting de
pends on the types of equipment deployed and the subsurface 
conditions encountered. 

9.3.3. l One method of grouting is retraction grouting di
rectly through the sampler tip or friction reducer as the sampler 
is withdrawn after the sampling event. Tip retraction grouting 
is normally performed through small diameter tubes and a 
knockoff tip. Tip retraction grouting is the least frequently used 
due to difficulty in pumping grout mixtures without significant 
head loss through the tubing. Cement grouts for tip retraction 
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grouting may require higher water content or additives IO 

reduce viscosity. 
9.3.3.2 Retraction grouting is sometimes performed through 

grouting points above the sampler tip. This is normally 
accomplished using an enlarged diameter grouting pon above 
the sampler as shown in Fig. 7. 

9.3.3.3 Reentry grouting may have an advantage of freeing 
pushing equipments for production while grouting operations 
follow. Reentry grouting allows temporary connection of 
aquifers between the removal and reinsenion process but is 
normally acceptable if grouting follows promptly minimizing 
exposure. The selection of retraction or reentry grouting is an 
economic decision and it depends on site conditions and depth 
of soundings. 

9.3.3.4 In reentry grouting, Fig. 8 and Fig. 9. the test string 
is completely withdrawn from the hole and a secondary 
grouting tube or tubing is reinsened to the complete depth of 
the hole. If the hole remains open after retraction of the test 
string. insening flexible tubing or small-diameter PVC into the 
hole by hand directly after testing may be possible. In this case. 
reinsening the grout line is desirable close to the original depth 
of the hole. In some cases. depending on project needs. 
locations of water bearing strata. and soil stratigraphy. it may 
be acceptable if the grout line does not reach the bottom of the 
hole. 

9.3.3.5 Usually. with squeezing clays or caving sands. 
reaction equipment may be required to push rigid tubing of 
steel or plastic with a sacrificial or grouting tip to the complete 

<a) Installation 

Cone 
Rods 

Friction 
Reducer 

Grout 

(b) Grouting 
FIG. 7 Grouting Through Ports in Friction Reducers (15) 

depth of the hole <Fig. 8 and Fig. 9l. The reentry string should 
follow the original hole alignment because it is the path of least 
resistance. If deviation is suspected. it should be reponed. If a 
knockoff tip is to be retracted in high hydraulic conductivity 
sands it may be necessary to add grout into rods prior to up 
retracuon to avoid water filling the rods. Grout is then pumped 
through the hole until it rises to the surface. or tremie grouting 
is performed by maintaining a grout column in the rods as they 
are removed. Grouting is continued to maintain a full hole as 
tubing is withdrawn. The simplest method of sealing a direct
push hole in stable materials is to place dry materials by 
pouring or placing directly into the open hole after testing. This 
method is normally only acceptable in stable clay soils where 
the hole remains open after testing. This method is not 
acceptable if there are zones of hole caving or squeezing or 
there is appreciable presence of ground water in the hole. The 
holes can be probed with small-diameter rods to evaluate these 
conditions. Smalldiameter granular bentonite is normally used 
in this application. 

9.3.3.6 Direct-push water sampling holes can be grouted 
with either cement or bentonite grouts. The grout consistency 
may have to be wetter than standard mixes used for sealing 
boreholes <Practice D 5092). There has been no research to 
confirm the best proponions. A typical mixture is 1 sack of 
Portland cement to 19 to 22 L (5 to 8 gal) of water. Bentonite 
is added in a small percentage, 2 to 5 %. to reduce shrinkage. 
Typical bentonite-based mixtures consist of 22.7 kg of dry 
powered bentonite to 50 to 200 L (24 to 55 gal) of water. It is 
difficult to mix dry high-yield bentonite without good circula
tion equipment and time to allow for mixing and hydration. 
Pre-hydrated bentonite is easier to mix. Some bentonites 
contain additives that may not be acceptable for grouting use 
and the user should check with regulators to ensure sealing 
products are acceptable. 

9.3.3.7 Record the volumes of grout injected and compare 
them with theoretical hole volumes. Often the grouting pres
sure at depth is unknown due to head losses through pipes. 
grout tubing. and connections. Pressure grouting equipments 
should at a minimum include a pressure gage at the surface. To 
avoid excessive hydraulic fracturing of the units. downhole 
pressures should be restricted to v~ psi per foot of hole depth. 
Record any unusual changes in grouting pressures that may 
suggest the presence of obstructions. caved zones. or occur
rence of fracturing. 

10. Field Report and Project Control 

I 0.1 Repon information recommended in Guide D 5434 
and identified as necessary and peninent to the needs of the 
exploration program. Information is normally required for the 
project. exploration type and execution. drilling equipment and 
methods. subsurface conditions encountered. ground-water 
conditions. sampling events. and installations. Some of the data 
collected during these investigations may be reported as data 
elements for describing ground-water sites <Guides D 5254. 
and D 5474). 

10.2 Other information besides that mentioned in Guide 
D 5434 should be considered if deemed appropriate and 
necessary to the needs of the exploration program. Additional 
information should be considered as follows: 
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(a) Surface Injection (b) Flexible Tremie Tube (c) Rigid Tremie Pipe 
FIG. B Rigid Pipe with Internal Flexible Tremie Tube (15) 

(a) Installation (b) Grouting 
FIG. 9 Reentry with CPT Rods and Sacrificial Tip (15) 

I0.2.1 Drilling Methods-If rotary drilling methods are 
used for predrilling holes. repon information panicular to the 
drilling methods a~ outlined in Guides D 5781. D 5782. 
D 5783. D 5784. D 5785. D 5786 . and also see 2.2. 

10.2.2 Percussion Dri1·i11g and Penetrometer Eq11ipme111-
For equipment used for surface direct push. repon the equip
ment type. make. model. and manufacturers. Repon conditions 
during push of the sampler such as the occurrence of hard 
layers. Repon datums established for monitoring depth of 

penetration. For combined cone penetrometers and water
sampling devices. repon cone-penetration information in ac
cordance with Test Methods D 3441 and D 5778. 

10.3 Sampling: 
I 0.3.1 Equipmem-Repon the types of sampling equipment 

used including materials of manufacture of the components. 
Provide dimensions of the equipment including outside diam
eter. screen length and diameter. and friction reducers. Repon 
methods for cleaning of the equipment before and after 
sampling. Note materials left in the hole or discarded between 
sampling events. Repon any purging or development actions 
taken before the sampling event. 

10.3.2 When water sampling is performed at the base of the 
borehole. repon the condition of the base of the hole before 
sampling. and repon any slough or cuttings present in the 
recovered sample. 

10.3.3 During insenion of the sampler or well point. note 
any difficulties in advancing the point and retraction of a 
protective sleeve. Repon the retraction distance for protected
screen samplers. If the sampler cannot be advanced more than 
the minimum required distance of the sampler given in 8.1.4. 
repon the distance driven. Note and record sampling depths 
including depths to the tip and midpoint of the well screen. 
Note any unusual occurrence during sampling such as fluid 
exposure. or evidence of cross-contamination contained in the 
samples recovered. Note and record the volume of the sample 
taken and other sample handling and preservation methods 
taken. 

I 0.3.4 Repon any measurements of water samples routinely 
performed in the field. These measurements may include 
temperature. PH. and conductivity. Repon methods of testing. 
calibrations. and equipment used. 
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I 0.4 Completion and Installations-A description of 
completion materials and methods of placemem. approximate 
volumes placed. intervals of placement. methods of confinning 
placement. and areas of difficulty or unusual occurrences. 

ll. Precision and Bias 

11. I The precision and bias of this method have not been 
established. Due to variability of subsurface conditions. com
parative studies of differing approaches to direct-push sam-

piing have not been statistically significant. because sue spatial 
variability exceeded differences between methods 121. Com
parisons between water samples obtained from direct-push 
samples and standard-monitoring wells have been favorable 
( 11 ). Additional studies are needed and are actively pursued by 
Subcommittee D 18.21. 

12. Keywords 

12. l direct-push: water sampling: well point 
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This standard is 1s.•ued under the ti<ed deS1gnanon D 628:?: the number immediately following the deS1gna11on 1nd1cates the vear of 
onginal adopnon or. 111 the cao;c of revision. the year of last revision. A number 1n parentheses indicates the year of last rcapp,;,val. A 
supc=npt epSllon IE I 111d1c:11es an ednonal change since the la.i rcv1s1on or rcapproval. 

1. Scope 

I. I This guide addresses direct push soil samplers. which 
also may be driven into the ground from the surface or through 
prebored holes. The samplers can be continuous or discrete 
imerval units. Samplers are advanced by a combination of 
static push. or impacts from hammers. or vibratory methods. or 
a combination thereof. to the depth of interest. The guide does 
not cover open chambered samplers operated by hand such as 
augers. agricultural samplers operated at shallow depths. or 
side wall samplers. This guide does not address sine:le sam
pling events in the immediate base of the drill hole usi~g rotary 
drilling equipment with incremental drill hole excavation. 
Other sampling standards. such as Test Methods D 1586 and 
D 1587 and Practice D 3550 apply to rotary drilling activities. 
This guide does not address advancement of sampler barrel 
systems with methods that employ cuttings removal as the 
sampler is advanced. Other drilling and sampling methods may 
apply for samples needed for engineering and construction 
applications. 

1.2 Guidance on preservation and transpon of samples. as 
given in Guide D 4220. may or may not apply. Samples for 
chemical analysis often must be subsampled and preserved for 
chemical analysis using special techniques. Practice D 3694 
provides information on some of the special techniques re
quired. Additional information on environmental sample pres
ervation and transponation is available in other references (1, 

2).2 Samples for classification may be preserved using proce
dures similar to Class A. In most cases. a direct push sample is 
considered as Class B in Practice D 4220 but is protected. 
representative. and suitable for chemical analysis. The samples 
taken with this practice do not usually produce Class C and D 
(with exception of thin wall samples of standard size) samples 
for testing for engineering propenies. such as shear strength 
and compressibility. Guide D 4700 has some information on 
mechanical soil sampling devices similar to direct push tech
niques. however. it does not address most direct push sampling 
methods. If sampling is for chemical evaluation in the Vadose 
Zone. consult Guide D 4700 for any special considerations. 

' This guide is under the Jurisdiction of ASTM Commmee 0-18 on Soil and 
Rock and is the direct responsibili1y of Subcommmcc D 18.21 on Ground Water and 
Vadosc Zone lnvesnga1ion. 

Current ediuon approved Julv 10. 19911. Published Februarv 1999. 
'The boldface numbers 1n pa.rcnthescs reter to the hst of ret~rcnces at the end of 

1h1s standard. 

1.3 Field methods described in this guide. include the use of 
discreet and continuous sampling tools. split and solid barrel 
samplers and thin walled tubes with or without fixed piston 
style apparatus. 

1.4 Insenion methods described include static push. impact. 
percussion. other vibratory/sonic driving. and combinations of 
these methods using direct push equipment adapted to drilling 
rigs, cone penetrometer units, and specially designed 
percussion/direct push combination machines. Hammers pro
viding the force for insenion include drop style. hydraulically 
activated. air activated and mechanical lift devices. 

1.5 Direct push soil sampling is limited to soils and uncon
solidated materials that can be penetrated with the available 
equipment. The ability to penetrate strata is based on hammer 
energy, carrying vehicle weight. compactness of soil. and 
consistency of soil. Penetration may be limited or damage to 
samplers and conveying devices can occur in cenain subsur
face conditions. some of which are discussed in 5.5. Successful 
sample recovery also may be limited by the ability to retrieve 
tools from the borehole. Sufficient retract force must be 
available when attempting difficult or deep investigations. 

1.6 This guide does not address the installation of any 
temporary or permanent soil, ground water. vapor monitoring, 
or remediation devices. 

1.7 The practicing of direct push techniques may be con
trolled by local regulations governing subsurface penetration. 
Certification. or licensing requirements. or both. may need to 
be considered in establishing criteria for field activities. 

1.8 The values stated in SI units are to be regarded as 
standard: however. dimensions used in the drilling industry are 
given in inch-pound units by convention. Inch-pound units are 
used where necessary in this guide. 

1.9 This standard does not purpon to address all of the 
safety concerns. if an.v, associated with its use. It is the 
responsibili~· of the user of this standard to establish appro
priate safe~· and health practices and determine the applica
bilitv of regulawrv limitations prior to use. 

1.10 This guide offers an organized collection of informa
tion or a series of options and does not recommend a specific 
course of action. This document cannot replace education or 
experience and should be used in conjunction with professional 
judgment. Not all aspects of this guide mav be applicable in all 
circumstances. This ASTM standard is not intended to repre
sent or replace the standard of care b~· which the adequacy of 
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a given professional service must he judf!ed. nor should this 
document he applied without consideration of a projects 's 
many unique aspects. The word "Standard"' in the title of this 
document means onlv that the document has been approved 
through the ASTM consensus process. 

2. Referenced Documents 

2.1 ASTM Standards: 
D 420 Guide to Site Characterization for Engineering. De

sign and Construction Purposes-' 
D 653 Terminology Relating to Soil. Rock and Contained 

Auids3 

D 1452 Practice for Soil Investigation and Sampling by 
Auger Boring3 

D 1586 Test Method for Penetration Test and Split-Barrel 
Sampling of Soils3 

D 1587 Practice for Thin-Wall Tube Sampling of Soils3 

D 2488 Practice for Description and Identification of Soils 
(Visual-Manual Method)3 

D 3550 Practice for Ring-Lined Barrel Sampling of SoilsJ 
D 3694 Practices for Preparation of Sample Containers and 

for Preservation of Organic Constituents~ 
D 4220 Practices for Preserving and Transponing Soil 

Samples-' 
D 4700 Guide for Soil Sampling from the Vadose Zone.l 
D 4750 Test Method for Determining Subsurface Liquid 

Levels in a Borehole or Monitor Well (Observation Well)·' 
D 5088 Practice for Decontamination of Field Equipment 

Used at Nonradioactive Waste Sites5 

D 5092 Practice for Design and Installation of Ground 
Water Monitoring Wells in Acquifers5 

D 5299 Guide for Decommisioning of Ground Water Wells. 
Vadose Zone Monitoring Devices. Boreholes. and Other 
Devices for Environmental Activities5 

D 5314 Guide for Soil Gas Sampling in the Vadose Zone5 

D 5434 Guide for Field Logging of Subsurface Explora
tions of Soil and Rock5 

D 5730 Guide to Site Characterization for Environmental 
Purposes with Emphasis on Soil. Rock. the- Vadose Zone. 
and Ground Water~ 

D 5778 Test Method for Performing Electronic Friction 
Cone and Piezocone Penetration Testing of Soils5 

D 5783 Guide for Use of Direct Rotary Drilling with 
Water-Based Drilling Fluid for Geoenvironmental Explo
ration and the Installation of Subsurface Water-Quality 
Monitoring Devices5 

D 5784 Guide for Use of Hollow-stem Augers for Geoen
vironmental Exploration and the Installation of Subsurface 
Water-Quality and Monitoring Devices5 

D 6001 Guide for Direct-Push Water Sampling for Geoen
vironmemal Investigations5 

3. Terminology 

3.1 Definitions-General definitions for terminology used 
in this guide are in accordance with Terminology D 653. 

'Annual Boot of ASTM S1a11duni.•. Vol 04.08. 
• Annual Bont of ASTM S1unduni.<. Vol 11.01. 
' Annual Boot n/" ASTM S1undurc/.<. Vol 04.(!9. 

Definitions for terms related to direct push waier sampling for 
geoenvironmental investigations are in accordance wnh Guide 
D 6001. 

3.1.1 assembly length. 11-length of sampler body and riser 
pipes. 

3.1.2 borehole. 11-a hole of circular cross-section made in 
soil or rock. 

3.1.3 casing. 11-pipe furnished in sections with either 
threaded connections or bevelled edges to be field-welded. 
which is installed temporarily or permanently to counteract 
caving. to advance the borehole. or to isolate the interval being 
monitored. or combination thereof. 

3.1.4 caving/sloughing. n-the inflow of unconsolidated 
material into an unsupponed borehole that occurs when the 
borehole walls lose their cohesive strength. 

3.1.5 decontamination. n-the process of removing unde
sirable physical or chemical constituents. or both. from equip
ment to reduce the potential for cross-contamination. 

3.1.6 direct push sampling. n-sampling devices that are 
advanced into the soil to be sampled without drilling or 
borehole excavation. 

3.1.7 extension rod. n-hollow steel rod. threaded. in vari
ous lengths. used to advance and remove samplers and other 
devices during direct pushing boring. Also known as drive rod. 
In some applications. small diameter solid extension rods are 
used through hollow drive rods to activate closed samples at 
depth. 

3.1.8 incremental drilling and sampling. 11-insenion 
method where rotary drilling and sampling events are alter
nated for incremental sampling. Incremental drilling often is 
needed to penetrate harder or deeper formations. 

3.1.9 percussion driving. 11-insenion method where rapid 
hammer impacts are performed to advance the sampling 
device. The percussion normally is accompanied with the 
application of a static down-force. 

3.1.10 push depth. 11-the depth below a ground surface 
datum to which the lower end. or tip. of the direct-push 
sampling device is insened. 

3.1.11 sample interval. n-defined zone within a subsurface 
strata from which a sample is gathered. 

3 .1.12 sample recovery. n-the length of material recovered 
divided by the length of sampler advancement and stated as a 
percentage. 

3 .1.13 soil core. 11--cylindrical shaped specimen of sedi
ments or other unconsolidated accumulations of solid panicles 
produced by the physical and chemical disintegration of rocks 
and which may or may not contain organic matter recovered 
from a soil sampler. 

3.2 Definitions of Terms Specific to This Standard: 
3.2. I closed barrel sampler. 11-a sampling device with a 

piston or other secured device that is held to block the 
movement of material into the barrel until the blocking device 
is removed or released. Liners are required in dosed barrel 
samplers. Also may be referred to as a protected type .mmple1: 

3.2.2 impact headsldril'e heads. 11-pieces or assemblies 
that tit to top of the above ground ponion of the direct push tool 
assembly to receive the impact of the hammering device and 
transfer the impact energy to sampler extensions. 
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3.:!.3 open barrel sampler. 11-sampling barrel with open 
end allowing material to enter at any ume or depth. Also may 
be referred to as an unprmec:ted type sampler. 

3.2.4 piston lock. 11--device to lock the sampler piston in 
place to prevent any entry of a foreign substance into the 
sampler chamber prior to sampling. 

3.2.5 sinRle tube svstem. n-a system whereby single 
extension/drive rods with samplers attached are advanced into 
the subsurface strata to collect a soil sample. 

3.2.6 solid barrel sampler. n-a soil sampling device con
sisting of a continuous or segmented tube with a wall thickness 
sufficient to withstand the forces necessary to penetrate the 
strata desired and gather a sample. A cutting shoe and a 
connecting head are attached to the barrel. 

3.2.7 split barrel sampler. n-a soil sampling device con
sisting of the two half circle tubes manufactured to matching 
alignment. held together on one end by a shoe and on the other 
by a connecting head. 

3.2.8 rwo tube systems. n-a system whereby inner and 
outer tubes are advanced simultaneously into the subsurface 
strata to collect a soil sample. The outer tube is used for 
borehole stabilization. The inner tube for sampler recovery and 
insenion. 

4. Summary of Guide 

4.1 Direct push soil sampling consists of advancing a 
sampling device into subsurface soils by applying static 
pressure. by applying impacts. or by applying vibration. or any 
combination thereof. to the above ground ponion of the 
sampler extensions until the sampler has been advanced to the 
desired sampling depth. The sampler is recovered from the 
borehole and the sample removed from the sampler. The 
sampler is cleaned and the procedure repeated for the next 
desired sampling interval. Sampling can be continuous for full 
depth borehole logging or incremental for specific interval 
sampling. Samplers used can be protected type for controlled 
specimen gathering or unprotected for general soil specimen 
collection. 

5. Significance and Use 

5.1 Direct push methods of soil sampling are used for 
geologic investigations. soil chemical composition studies. and 
water quality investigations. Examples of a few types of 
investigations in which direct push sampling may be used 
include site assessments. underground storage tank investiga
tions. and hazardous waste site investigations. Continuous 
sampling is used to provide a lithological detail of the 
subsurface strata and to gather samples for classification and 
index or for chemical testing. These investigations frequently 
are required in the characterization of hazardous waste sites. 
Samples. gathered by direct push methods. provide specimens 
necessary to determine the chemical composition of soils. and 
in most circumstances. contained pore fluids (3). 

5.2 Direct push methods can provide accurate information 
on the characteristics of the soils encountered and of the 
chemical composition if provisions are made to ensure that 
discrete samples are collected. that sample recovery is maxi
mized. and that clean decontaminated tools are used in the 
sample gathenng procedure. For purposes of this guide. ··soil" 

shall be defined in accordance with Terminology D 653. Using 
sealed or protected sampling tools. cased boreholes. and proper 
advancement techniques can assure good representative 
samples. Direct push boreholes may be considered as a 
supplementary pan of the overall site investigation or may be 
used for the full site investigation if site conditions permit. As 
such. they should be directed by the same procedural review 
and quality assurance standards that apply to other types of 
subsurface borings. A general knowledge of subsurface condi
tions at the site is beneficial. 

3 

5.3 Soil strata profiling to shallow depths may be accom
plished over large areas in less time than with conventional 
drilling methods because of the rapid sample gathering poten
tial of the direct push method. More site time is available for 
actual productive investigation as the time required for ancil
lary activities. such as decontamination. rig setup. tool han
dling. borehole backfill. and site clean-up is reduced over 
conventional drilling techniques. Direct push soil sampling has 
benefits of smaller size tooling. smaller diameter boreholes. 
and minimal investigative derived waste. 

5.4 The direct push soil sampling method may be used as a 
site characterization tool for subsurface investigation and for 
remedial investigation and corrective action. The initial direct 
push investigation program can provide good soil stratigraphic 
information depending on the soil density and panicle size. 
determine ground water depth. and provide samples for field 
screening and for formal laboratory analysis to determine the 
chemical composition of soil and contained pore fluids. Use of 
this method, results in minimum site disturbance and no 
cuttings are generated. 

5.5 This guide may not be the correct method for investi
gations in all cases. As with all drilling methods, subsurface 
conditions affect the performance of the sample gathering 
equipment and methods used. Direct push methods are not 
effective for solid rock and are marginally effective in panially 
weathered rock or very dense soils. These methods can be 
utilized to determine the rock surface depth. The presence or 
absence of ground water can affect the performance of the 
sampling tools. Compact gravelly tills containing boulders and 
cobbles. stiff clay. compacted gravel, and cemented soil may 
cause refusal to penetration. Cenain cohesive soils. depending 
on their water content. can create friction on the sampling tools 
which can exceed the static delivery force. or the impact energy 
applied. or both. resulting in penetration refusal. Some or all of 
these conditions may complicate removal of the sampling tools 
from the borehole as well. Sufficient retract force should be 
available to ensure tool recovery. As with all borehole advance
ment methods. precautions must be taken to prevent cross 
contamination of aquifers through migration of contaminants 
up or down the borehole. Regardless of the tool size. the 
moving of drilling and sampling tools through contaminated 
strata carries risks. Minimization of this risk should be a 
controlling factor in selecting sampling methods and drilling 
procedures. The user should take into account the possible 
chemical reaction between the sample and the sampling tool 
itself. sample liners. or other items that may come into contact 
with the sample (3, 4). 

5.6 In some cases this guide may combine water sampling. 
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or vapor sampling. or both. with soil sampling in the same 
investigation. Guides D 6001 and D 4700 can provide addi
tional infonnauon on procedures to be used in such combined 
effons. 

6. ·Criteria for Selection 

6.1 Imponant criteria to consider when selecting sampling 
tools include the following: 

6.1. I Size of sample. 
6.1.2 Sample quality (Class A.B.C.D) for physical testing. 

Refer to Practice D 4220. 
6.1.3 Sample handling requirements, such as containers. 

preservation requirements. 
6.1.4 Soil conditions anticipated. 
6.1.5 Ground water depth anticipated. 
6.1.6 Boring depth required. 
6.1.7 Chemical composition of soil and contained pore 

fluids. 
6.1.8 Probability of cross contamination. 
6.1.9 Available funds. 
6.1.10 Estimated cost. 
6. I. I I Time constraints. 
6.1. I 2 History of tool perfonnance under anticipated con

ditions (consult experienced users and manufacturers). 
6.2 lmponant criteria to consider when selecting direct push 

equipment include the following: 
6.2. I Site accessibility. 
6.2.2 Site visibility. 
6.2.3 Soil conditions anticipated. 
6.2.4 Boring depth required. 
6.2.5 Borehole sealing requirements. 
6.2.6 Equipment perfonnance history. 
6.2.7 Personnel requirements. 
6.2.8 Decontamination requirements. 
6.2.9 Equipment grouting capability. 
6.2. I 0 Local regulatory requirements. 

7. Apparatus 

7. I General-A direct push soil sampling system consists 
of a sample collection tool. hollow extension rods for advance
ment. retrieval. and transmission of energy to the sampler. and 
an energy source to force sampler penetration. Auxiliary tools 
are required to handle. assemble and disassemble. clean. and 
repair the sample collection tools and impact surfaces. Neces
sary expendable supplies are sample containers. sample con
tainer caps. sample liners. sample retainers. appropriate lubri
cants. and personal safety gear. 

7 .2 Direct Push Tool Systems: 
7 .2. I Two Tube System-An outer casing and an inner 

extension rod with a sampler attached Csee Fig. I) are advanced 
simultaneously into the soil for the length capacity of the 
sampler. The sampler is removed from the borehole and a new 
sampler barrel or plug bit is insened for each increment of 
depth. Two-tube sampling systems also may incorporate 
sample gathering chambers that are fitted into the outer casing 
shoe. These sample barrels are designed to create a minimum 
of sample disturbance while gathering high quality specimens 
(see Fig. 2). Samplers are held in the proper position by 
different methods. such as extension rods. pneumatic or me-

4 

chanical packers. spring activated latches. or other devices tsee 
Figs. I and 2l. Locking devices must be strong enough to hold 
the sampler while penetrating the sample strata. The outer 
casing suppons the borehole wall. Sample retrieval is expe· 
dited by the cased hole and continuous sampling is simplified. 
Continuous sampling may be a benefit to lithological logging. 
A cased borehole can be sealed from the bottom up as the 
casing is extracted (see Section 10). A cased hole may reduce 
the risk of contamination migration down the borehole and 
sample cross contamination. The two-tube system is more 
susceptible to soil friction because of its larger diameter and 
may require larger direct push energy than single-tube systems. 
An oversized drive shoe is sometimes used to reduce friction 
and buckling but may increase the risk of contamination 
migration down the borehole. 

7.2.2 Single Tube System-The single tube system Csee Fig. 
3). uses a hollow extension/drive rod to advance and retrieve 
the sampler. The sampler is attached to the bottom of the 
extension/drive rod. A drive cap is added to the top of the 
extension/drive rod and the sampler is pushed into the soil. 
Extension/drive rods generally are smaller in diameter than the 
sampler. The single tube system minimizes effon for discrete 
interval sampling under many subsurface conditions. Tool 
connection time per interval is reduced. Time of removal and 
reinsenion of samplers into the borehole is affected by soil 
conditions. Repeated movement of the sampler through con
taminated subsurface strata may increase the risk of contami
nation migration down the borehole. Bottom up borehole 
sealing may require re-entry in soil fonnations that collapse 
(see Section 10). 

7.3 Samplers: 
7.3.1 Split Barrel Samplers-Split barrel samplers (see Fig. 

4) are available for use with direct push drilling methods and 
are available in various sizes up to 3.0 in. (76.2-mm) inside 
diameter. The inside tolerance should allow for use of liners. 
Split barrel sampler shoes used in two tube systems must be of 
sufficient diameter to prevent the intrusion of soil between the 
outer diameter of the shoe and the inside wall of the outer tube. 
Split barrel shoes should be replaced when the leading edge is 
damaged. Damaged shoes can negatively affect sample recov
ery. Samplers can be used with or without ball check value 
fitted split barrel heads. The ball check prevents uphole fluids 
from flowing down through the sample. Where soil sampling 
will be perfonned below the water table. the split barrel head. 
equipped with a ball check. should be used. The open split 
barrel is best used with the two tube system because the outer 
casing protects the borehole against cave-in or sloughing. or in 
soils in which the borehole wall will not collapse. Split barrel 
sealing systems are available. Split barrel sections can be 
joined to create a sampler with a nominal sample length 
capacity of 48 in. ( 1.22 m). It is understood that samplers with 
usable lengths beyond 24 in. (Q.61 ml are used to advantage in 
cenain soil types: however. the added weight of the soil sample 
in the chamber and the added friction within the sampler may 
prevent loose soils from entering the sampler. affecting sample 
recovery and representativeness. Split barrel samplers can be 
fitted with a basket to improve recovery in cohesionless soils. 
Retainers are available in many styles and materials. Retainers 
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should allow the passage of softer soils. Stiff retainers can 
reduce specimen recovery in soft soils. 

7.3.2 Solid Barrel Samplers: 
7.3.2.1 Open Solid Barrel Samplers-Open solid barrel (see 

Fig. 5 l samplers are used with all types of direct push sampling 
systems. Solid barrels can have inside diameters ranging up to 
3 in. (76.2 mm). Barrel lengths range from 6 in. ( 152.4 mm) to 
5 ft ( 1.53 mJ. Solid barrel samplers may be one piece or 
segmented. Sample liners should be used to facilitate removal 
of the sample from the solid barrel. Without the use of liners. 
samples are extruded mechanically. Liner lengths should fit 
sampler barrel lengths. Solid barrel samplers are generally 
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assembled with a removable cutting shoe and a drive head (see 
Fig. 6). The head provides a backing to hold the liner stationary 
while the sampler is advanced and serves as a connector to the 
extension/drive rods. The shoe is manufactured to hold the 
liner stationary during the soil collection procedure. The liner 
should be slightly larger than the inner diameter of the cutting 
shoe. It may be slipped over the cutting shoe 1see Fig. 6) or 
nested inside of the cutting shoe (see Fig. 7). The shoe is 
manufactured to cut the sample to a slightly undersized 
diameter allowing ii to pass into the sample liner with a 
minimum of side friction to reduce sample disturbance. The 
amount of specimen contact with the inside of the shoe should 
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be held to the minimum distance possible to aid in achieving 
the maximum amount of recovery. 

7.3.3 Closed Barrel Sampler-Closed barrel samplers (see 
Figs. 2 and 3. Figs. 5-8) are devices. which remain sealed shut 
until an action is taken to open the sample receiving chamber. 
These samplers are used most often for single events (discrete 
point sampling) where a sealed ·sampler is required to avoid 
cross contamination or in circumstances where borehole wall 
stability cannot be assured. The shoe sealing device generally 
is a point designed to allow the continuous flow of soil around 
and past the sampler until such time as it is removed or 
released. The piston point can be fiued with seals. such as "O" 
rings at top and bouom to hold fluid out until sampling the 
desired interval. The piston rod extends through the sample 
retaining liner and must be released or removed for the soil to 
enter <see Fig. 3. Fig. 5. Fig. 7). The piston can be removed 
manually before sampling or be displaced by the soil entering 
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the sampler chamber. Using the displacement method can 
result in reduced recovery if sampled soils do not have 
sufficient strength to displace the piston. Pistons are locked in 
place by several methods. such as a spring loaded latch. The 
latch holds several balls (see Fig. 2, Fig. 7. Fig. 8) into a groove 
in the latch coupling. When the latch is released by lifting up 
on the latch stem. the balls slip back into the latch chamber 
allowing the piston to be removed. Another method uses a 
locking screw. A reverse thread pin (Fig. 3. Fig. 6) is positioned 
in the sampler head to prevent the piston from being displaced 
by the soil when advancing the sampler. At the sampling 
interval. small diameter extension rods are insened through the 
sampler extension/drive rods and rotated clockwise to unscrew 
the locking pin. A third method uses an inflated packer. An 
inflated packer <see Fig. 9) is auached to the top of the sampler 
barrel. The sample barrel is lowered into position in the drive 
casing and the packer inflated. The packer is deflated to release 
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(a) Driving the sealed sampler. 
(c) CollectJng a sample 

and the sample barrel is recovered after being advanced the 
sampling interval. 

7.3.4 Thin Wall Tube-A 1.0-in. (25.4-mm) diameter thin 
wall tube (see Fig. IQ) is available for use with direct push 
equipment and is manufactured according to Practice D 1587. 
Thin wall tubes can be effecti've when used with dual tube 
direct push systems as the borehole must be kept clear of 
disturbed soil prior to gathering a sample. Thin wall tubes may 
be effective in cohesive soils with single tube systems when the 
borehole can be kept clear of disturbed soil. Thin wall tubes 
must have an outside diameter that will allow passage through 
the outer casing. The thin wall tube can be operated in 
accordance with Practice D 1587. or it can be advanced using 
the percussion hammer of the direct push equipment. The 
primary use of the thin wall tube is to gather relatively 
undisturbed samples in cohesive soils. Sealing of thin wall tube 

(bl Removing the stop-pin. 
(d) Recovenng sample in liner. 
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ends should be completed in accordance with Practice D 4220. 
Fixed piston apparatus (see Fig. 10) also is available for use 
with thin walled tubes. The fixed piston action allows the 
sampling of very soft formations. which may not be retained in 
conventional samplers. In cenain soil formations. the thin wall 
tube provides the best method to collect an undisturbed sample. 

7.3.5 Sampler Extension/Drive Rods-Sampler extension/ 
drive rods are lengths of rod or tube generally constructed of 
steel to withstand the pushing or percussion forces applied. 
Extension drive rods are available in various lengths. Rod 
lengths should be mated with casing and sampling equipment 
used. Thread types and classes vary between equipment 
manufacturers. Rod joints can be sealed to prevent ftuid 
intrusion with "O" rings. Teftonl!!I> washers or Teftoni!!I> tape. 
Because of the percussive effon. joint seals should be checked 
for each sampling effort. Extension/drive rods should have 
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sufficient inside diameter to accommodate the equipment 
necessary to perfonn the desired action. 

7.3.6 Sampler Liners-Sampler liners are used to collect 
and store samples for shipment to laboratories. for field index 
testing of samples and for removing samples from solid barrel 
type samplers. Liners are available in plastics. Teflon@. brass. 
and stainless steel. Other materials can be used as testing needs 
dictate. Liners are available in lengths from 6 in. (152.4 mm) 
to 5.0 ft ( 1.53 m). Liner material selection often is based on the 
chemical composition of liner/soil to minimize sample reaction 
with liner. Most liner use is short tenn as samples are 
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subsampled and preserved immediately on site. A general rule 
for liner selection is stainless steel for organic compounds and 
plastic for metals. Teflon® may be required for mixed wastes 
and for long time storage. Liners should be sealed in accor
dance with Practice D 4220 when samples are collected for 
physical testing. Other appropriate procedures must be used 
when samples are collected for environmental analysis (see 
Practices D 3694) (1. 2). Liners generally are split in the field 
for subsampling. Individually split liners are available in some 
sizes for field use. The liner should have a slightly larger inside 
diameter than the soil specimen to reduce soil friction and 
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enhance recovery. When a slightly oversized liner is used. the 
potential for air space exists around the sample. Cenain 
chemical samples may be affected by the enclosed air. Liners 
having less tolerance may be required and a shonened sampled 
interval used to reduce friction in the liner. Metal liners can be 
reused after proper cleaning and decontamination. Plastic 
liners should be disposed of properly after use. 

7.3.7 Sample Comainers-Sample containers should be 
prescribed according to the anticipated use of the sample 
specimen. Samples taken for chemical testing may require 
decontaminated containers with specific preservatives. Practice 
D 3694 provides information on some of the special containers 
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and preservation techniques required (1, 2). These containers 
generally will be decontaminated to specific criteria. Samples 
for geotechnical testing require cenain minimum volumes and 
specific handling techniques. Practice D 4220 offers guidance 
for sample handling of samples submitted for physical testing. 

7 .4 Direct Push Power Sources-Soil probing percussion 
driving systems. penetrometer drive systems. and rotary drill
ing equipment may be used to drive casings and direct push 
soil sampling devices. The equipment should be capable pf 
applying sufficient static force. or dynamic force. or both. to 
advance the sampler to the required depth to gather the desired 
sample. The system must have adequate retraction force to 
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remove the sampler and extension/drive rods once the selected 
strata has been penetrated. Rotation of the drill string can be 
added during insenion. as well as during retraction if the drive 
system can impan rotation. 

7 .4.1 Retraction F orc:e-The retraction force can be applied 
by direct mechanical pull back using the hydraulic system of 
the power source: line pull methods using mechanical or 
hydraulic powered winches. or cathead and rope windlass type 
devices. Winches used with direct push technology should 

10 

have a minimum of 2000 lb (907 kg) top layer rating capacity 
and a line speed of 400 ft (121.96 m)/min 10 provide effective 
tool handling. Direct push sampling tools can be retracted by 
back pounding using weights similar to those of standard 
penetration testing practices. Backpounding to recover samples 
can affect recovery and cause dis1urbances to the sample. Other 
fonns of extraction. such as jacking. that do not cause undue 
disturbance to the sample. are preferable. 

7.4.2 Percussion Devices-Percussion devices for use with 
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FIG. 7 Closed Solid Barrel Sampler, Slngle Tube System 

direct push methods are hydraulically-operated hammers. air· 
operated hammers. and mechanically-operated hammers. 
Hydraulically-operated hammers should have sufficient energy 
to be effective in moving the samplers through the subsurface 
strata. The maximum energy application is dependent on the 
tools used. Hammer energy that exceeds tool tolerance will 
result in tool damage or loss and will not achieve the goal of 
collecting high quality samples. Air-operated hammers should 
be capable of delivering sufficient energy. as well. Hammer 
systems utilizing hydraulic oil or air should be operated in the 
range specified by the manufacturer. Manually-operated ham-

II 

mers can be used to advance direct push tools. These hammers 
can be operated mechanically or manually using cathead and 
rope. These systems generally involve using 140 lb. standard 
penetration (see Test Method D 1586) hammers. which can 
work well for direct push sampling. In operation. these 
hammers tend to be slower than hydraulic hammers and can 
cause tool damage if direct push tools are not designed to take 
the heavy blows associated with these hammers. The 
hydraulic- and air-operated hammers strike up to 2000 blows/ 
min. In addition to the energy transferred. the rapid hammer 
action sets up a vibratory effect. which also aids in penetration. 
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FIG. 8 Closed Solid Barrel Sampler, Single Tube System 

This vibratory effect. along with the percussive effon. may 
disturb some soil samples. ·• 

7.4.3 Static Push Svstems---Cone penetrometer systems are 
an example of static push systems. They impan energy to the 
sampler and extension rods by using hydraulic rams to apply 
pressure. The pressure applied is limited to the reactive weight 
of the drive vehicle. Retraction of the sampler and extension 
rods is by static pull from the hydraulic rams. 

7.4.4 Vibratorv/So11ic S_vsrems-These systems utilize a vi
bratory device. which is attached to the top of the sampler 
extension rods. Reactive pressure and vibratory action are 
applied to the sampler extensions moving the sampler into the 

I:! 

fonnation. In cenain fonnations. sample recovery and fonna
tion penetration is expedited; however. all fonnations do not 
react the same to vibratory penetration methods. 

7 .4.4.1 Sonic or Resonance Drilling Systems-These are 
high powered vibratory systems that can be effective in 
advancing large diameter single or dual tube systems. They 
generally have depth capabilities beyond the smaller direct 
push systems. 

7.4.5 Rorar;.• Drilling Equipment-Direct push systems are 
readily adaptable to rotary drill units. The drill units offer a 
ready hydraulic system to operate percussion hammers. as well 
as reactive weight for static push. Because most drills are 
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equipped with leveling jacks. better weight application is 
achieved. Venical pushing is improved because of the ability to 
level the machine. Tool handling is facilitated by high speed 
winches common to drilling rigs. extended masts for long tool 
pulls. and longer feed stroke length. Drill umts with direct push 
adaptations also offer drilling techniques should obstacles be 
encountered while using direct push technology. Large drill 
units may have reactive weights that can exceed the tool 
capacity. thereby resulting in damaged tools. 
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8. Conditioning 

8.1 Decontamination-Sampling equipment that will con
tact the soil to be sampled should be cleaned and decontami
nated before and after the sampling event. Extension rods 
should be cleaned prior to each boring to avoid the transfer of 
contaminants and to ease the connecting of joints. Thread 
maintenance is necessary to ensure long service life of the 
tools. Sample liners should be kept in a sealed or clean 
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environment prior to use. Reusable liners should be decontami
nated between each use. All ancillary tools used in the 
sampling process should be cleaned thoroughly. and if con
taminants are encountered. decontaminated before leaving the 
site. It should not be assumed that new tools are clean. They 
should be cleaned and decontaminated before use. Decontami· 
nation should be performed following procedures outlined in 
Practice D 5088 along with any site safety plans.· sampling 
protocols. or regulatory requirements. 

8.2 Tool Selec1io11-Prior to dispatch to the project site an 
inventory of the necessary sampling tools should be made. 
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Sample liners. containers. sampling tools. and ancillary equip
ment should be checked to ensure its proper operation for the 
work program prescribed. Sampling is expedited by having 
two or more samplers on site. Since samples can be recovered 
quite fast. a supply of samplers will allow a boring to be 
completed so other functions can be performed while samples 
are being processed. A backup tool system adaptable to and 
within the capabilities of the power source should be available 
should the original planned method prove unworkable. Mate
rials for proper sealing of boreholes should always be available 
at the site ( 5-7). 
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9. Procedure 

9.1 While procedures for direct push soil sampling with two 
common direct push methods are outlined here. other svstems 
may be available. As long as the basic principles of practice 
relating to sampler construcuon and use are followed. other 
systems may be acceptable. 

9.2 General Set-Up-Select the borinl! location and check 
for underground and overhead utilities a~d other site obstruc
tions. Establish a reference point on the site for datum 
measurements. and set the direct push unit over the boring 
location. Stabilize and level the unit. raise the drill mast or 
frame into the drilling position. and attach the hammer assem
bly to the drill head if not permanently attached. Attach the 
anvil assembly in the prescribed manner. slide the direct push 
unit into position over the borehole. save a ponion of the 
sliding distance for alignment during tool advancement. and 
ready the tools for insenion. 

9.2. I Tool Preparation-Inspect the direct push tools before 
using. and clean and decontaminate as necessary. Inspect drive 
shoes for damaged cutting edges. dents. or thread failures as 
these conditions can cause loss of sample recovery and slow 
the advancement rate. Where permissible. lubricate rod joints 
with appropriate safe products. and check impact surfaces for 
cracks or other damage that could result in failure during 
operations. Assemble samples and install where required. 
install sample retainers where needed. and install and secure 
sampler pistons to ensure proper operation where needed. 

9.2.2 Sample Processing-Sample processing should fol
low a standard procedure to ensure quality control procedures 
are completed. View sample in the original sampling device. if 
possible. Open the sampling device with care to keep distur
bance to a minimum. When using liners or thin wall tubes. 
protect ends to prevent samples from falling out or being 
disturbed by movement within the liner. Measure recoverv 
accurately. containerize as specified in the work plan ~r 
applicable ASTM procedures. and label recovered samples 
with sufficient information for proper identification. When 
collecting samples for volatile chemical· analysis. sample 
specimens must be contained and preserved as soon as possible 
to prevent loss of these components. Follow work plan 
instructions or other appropriate documents (see Practice 
D 3694) when processing samples collected for chemical 
analysis. 

9.3 Two Tube System: 
9.3.1 Split Barrel Sampling (see Fig. J }-Assemble the 

outer casing with the drive shoe on the bottom. attach the drive 
head to the top of the outer casing. and attach the sampler to the 
extension rods. Connect the drive head to the lOp of the 
sampler extension rods. and insert the sampler assembly into 
the outer casing. The sampler cutting shoe should contact the 
soil ahead of the outer casing to prevent unnecessary sample 
disturbance. The split spoon cutting shoe should extend a 
minimum of 0.25 in. !6.25 mm1 ahead of the outer casinl!. 
Greater extensions may improve recovery in soft formation~. 
Mark the outer casing to designate the required drive length. 
position the outer casing and sampler assembly under the drill 
head. and move the drill head downward to bring pressure on 
the tool string. If soil conditions allow. advance the sampler/ 

casing assembly into the soil at a steady rate slow enough to 
allow the soil to be cut by the shoe and move up inside the 
sample barrel. If advancement is too rapid. it can result in loss 
of recovery because of soil friction in the shoe. Occasional 
hammer action during the push may help recovery by agitating 
the sample surface. If soil conditions prevent smooth static 
push advancement. activate the hammer to advance the sam
pler. Apply a continuous pressure while hammering to expedite 
soil penetration. The pressure required is controlled by subsur
face conditions. Applications of excessive down pressure may 
result in the direct push unit being shifted off the borehole 
causing misalignment with possible tool damage. Stop the 
hammer at completion of advancement of the measured sam
pling barrel length. Release the pressure and move the drill 
head off the drive head. Attach a pulling device to the extension 
rods or position the hammer bail and retrieve the sampler from 
the borehole. At the surface remove the sampler from the 
extension rods and process. Soil classification is accomplished 
easily using split barrel samplers as the specimen is available 
readily for viewing. physical inspection and subsampling when 
the barrel is opened. Clean. decontaminate. and reassemble the 
sampler. Reattach the sampler to the extension rod. add the 
necessary extension rod and outer casing to reach the next 
sampling interval. and sound the borehole for free water before 
each sample interval. If water is present. it may be necessary to 
change sampling tools. Unequal pressure inside the casing may 
result in blow-in of material disturbing the soil immediately 
below the casing. Lower the sampler to its proper position. add 
the drive heads. and repeat the procedure. If it is desired that 
the pass through cenain strata without sampling. install an 
extension rod point in lieu of the sampler. When the sampling 
interval is reached, remove the point and install the sampler. 
Advance the sampler as described. Upon completion of the 
borehole. remove the outer casing after instrumentation has 
been set or as the borehole is sealed as described in Section I 0 
(6). 
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9.3.2 Two Tube System-Other Samplers: 
9.3.2.l Thin Wall Tubes-Thin wall tubes (see Fig. 10) can 

be used with the dual tube system. Attach the tube to the tube 
head using removable screws. Attach the tube assembly to the 
extension rods and position at the base of the outer casing shoe 
protruding a minimum of 0.25 in. (6.25 mm) to contact the soil 
ahead of the outer casing. Advance the tube. with or without 
the outer casing. at a steady rate similar to the requirements of 
Practice D 1587. At completion of the advancement interval. 
let the tube remain stationary for I min. Rotate the tube slowly 
two revolutions to shear off the sample. Remove the tube from 
the borehole. measure recovery, and classify soil. The thin wall 
tube can be field extruded for on-site analysis or sealed in 
accordance with Practice D 4220 and sent to the laboratory for 
processing. Samples for environmental testing generally re
quire the subsampling and preservation of samples in con
trolled containers. Soil samples generally are removed from the 
sampling device for storage and shipping. Thin wall tubes 
should be cleaned and decontaminated before and after use. 

9.3.2.2 Thin Wall Tube Piston Sampler (see Fig. JJ >
Check the fixed piston sampling equipment for proper opera
tion of the cone clamping assembly and the condition of the 
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FIG. 11 Fixed Piston Sampler, Two Tube System 

sealing "O" rings. Slide the thin waif tube over the piston. and 
attach it to the tube head. Position the piston at the sharpened 
end of the thin wall tube just above the sample relief bend. 
Attach the sampler assembly to the extension rods. and lower 
the sampler into position through the outer casing. Install the 
actuator rods through the extension rod. and attach to the 
actuator rod in the sampler assembly. Attach a holding ring to 
the top of the actuator rod string. and hook the winch cable or 
other hook to the holding ring to hold the actuator rods in a 
fixed position. Attach the pushing fork to the drill head/probe 
hammer. and slowly apply downward pressure to the extension 
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rods advancing the thin wall tube over the fixed piston into the 
soil for the sample increment. Rest sampler I min to allow 
sample to confonn to tube. Rotate tube one revolution to shear 
off sample. Remove sampler assembly from borehole and 
process sample (6). 

9.3.2.3 Open Solid Barrel Samplers-Use solid barrel sam
plers in advance of the outer casing where the soil conditions 
could cause swelling of split barrel samplers. or where friction 
against the outer casing precludes its advancement and sam
pling must still be accomplished; The solid. single. or seg
mented barrel sampler requires the use of liners for removal of 
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the sample. The sampler must be cleaned and decontaminated 
before use. Use of the sampler follows the procedure described 
in 9.3.1. 

9.4 Single Tube System: 
9.4.1 Open Solid Barrel Sampler (see Figs. 5 and 6}

Attached the required liner to the cutting shoe by insenion into 
the machined receptacle area or by sliding over the machined 
tube. lnsen the liner and shoe into the solid barrel. and attach 
the shoe (6. 8-11). Attach the sampler head to the sampler 
barrel providing a backing plate for the liner. Attach the 
sampler assembly to the drive rod and the drive head to the 
drive rod. Position the assembly under the hammer anvil and 
advanced as described in 9.3.1. At completion of the sampling 
increment. remove the sampler from the borehole. Remove the 
filled sample liner from the barrel by unscrewing the shoe, cap 
the liner for laboratory testing or spit open for field processing. 
and advance the borehole by repeating the procedure. Because 
the solid barrel cannot be opened for cleaning. it may require 
more effon for cleaning and decontamination. The open solid 
barrel sampler is used in soil formations that have sufficient 
wall strength to maintain a borehole wall without sloughing or 
cave-in. In soil formations not affording such structure. other 
sampling methods may be required or the opening sealed. To 
enhance recovery in some soil strata. it may be necessary to 
vary the length of the sampling increment. Shoner increments 
generally improve recovery because of lower sample friction 
and compression inside the sampler chamber. Sample recovery 
can be enhanced in some formations by intermittent use of the 
percussion hammer (6, 8, 10, 11). 

9.4.2 Closed Solid Barrel Sampler (see Figs. 5-7. Fig. 
I I }-lnsen or attach the sample liner to the shoe. and insen the 
assembly into the solid barrel sampler. Install sample retaining 
basket if desired. Attach the latch coupling or sampler head to 
the sampler barrel. and attach the piston assembly with point 
and" ff' rings if free water is present. to the latching mecha
nism or holder. lnsen the piston or packer into the liner to its 
proper position so the point leads the sampler shoe. Set latch. 
charge packer. or install locking pin. and ·attach assembled 
sampler to drive rod. Add drive head and position under the 
hammer anvil. Apply down pressure. hammer if needed. to 
penetrate soil strata above the sampling zone. When the 
sampling zone is reached. insen the piston latch release and 
recovery tool. removing the piston. or insen the locking pin 
removal/extension rods through the drive rods. tum counter
clockwise. and remove the piston locking pin so the piston can 
float on top of the sample. or release any other piston holding 
device. Direct push or activate the hammer to advance the 
sampler the desired increment: Retrieve the sampler from the 
borehole by withdrawing the extension/drive rods. Remove the 
shoe. and withdraw the sample liner with sample for process
ing. Clean and decontaminate the sampler. reload as described. 
and repeat the procedure. Extreme stress is applied to the 
piston when driving through dense soils. If the piston releases 
prematurely. the sample will not be recovered from the correct 
interval. and a resample attempt must be made. The piston 
sampler can be used as a re-entry grouting tool for sealing 
boreholes on completion if it is equipped with a removable 
piston (5. 6. 7. 10. 11 ). 

9.4.3 Standard Split Barrel Sampler-Attach the split spoon 
to an extension rod or drill rod. Using a mechanical or 
hydraulic hammer drive the sampler into the soil the desired 
increment. as long as that increment does not exceed the 
sampler chamber length. Remove the sampler from the bore
hole. disassemble. and process sample. Standard split barrel 
samplers can be used. as long as borehole wall integrity can be 
maintained and the additional friction can be overcome. If 
caving or sloughing occurs. the sampler tip should be sealed or 
other sampling tools used (9). 

9.5 Qualin• Control: 
9.5.1 Quality Control-Quality control measures are neces

sary to ensure that sample integrity is maintained and that 
project data quality objectives are accomplished. By following 
good engineering principles and applying common sense. 
reliable site characterizations can be accomplished. 

9,5.2 Water Checks-Water seeping into the direct push 
casing or connecting rods from contaminated zones may 
influence testing results. Periodically check for ground water 
before insening samplers into borehole or into outer casings in 
the two tube system. If water is encountered, it may be 
necessary to switch to the sealed piston type samplers to 
protect sample integrity. Sealed piston type samples may not 
always be water tight. Sealing of rod or casing joints can 
prevent ground water from entering through the joints. 
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9.5.3 Datum Points-Establishment of a good datum refer
ence is essential to providing reliable sample interval depths 
and elevators. Select datum reference points that are suffi
ciently protected from the work etfon. and that can be located 
for future reference. Field measurements should be to 0.1 ft 
(3.05 mm). Measure extension rods as the bore advances to 
locate sample depth. Mark rods before driving each sample 
interval to determine accurate measurement of sample recovery 
and to accurately log borehole depth. 

9.5.4 Sample Recovery'-Sample recovery should be moni
tored closely and results documented. Poor recovery could 
indicate a change in sampling method is needed. that improper 
sampling practices are being conducted. or that sampling tools 
are incorrect. Sample recovery involves both volume and 
condition. Poor sample recovery should cause an immediate 
review of the sampling program. 

9 .5 .5 Decontamination-Follow established decontamina
tion procedures. Taking shoncuts may result in erroneous or 
suspect data. 

10. Completion and Sealing 

I 0.1 Completion-For boreholes rece1vmg permanent 
monitoring devices. completion should be in accordance with 
Practice D 5092. site work plan. or regulatory requirements. 

I 0.2 Borehole Sealing-Seal direct push boreholes to mini
mize preferential pathways for containment migration. Addi
tional information and guidance on borehole sealing can be 
found in Guide D 6001 and in Guide D 5299. State or local 
regulations may control both the method and the materials for 
borehole sealing. Regulations generally direct bottom up bore
hole sealing as it is the surest and most permanent method for 
complete sealing. High pressure grouting is available for use 
with direct push technology for bottom up borehole sealing. 

10.2.1 Sealing b~· Slurry-. Two Tube System-Sound the 



~t D 6282 

borehole for free water. If water exists in the casing. place the 
extension rods. open-ended. to the bottom of the outer casing. 
as a tremie. Mix the slurry to standard specifications prescribed 
by regulation or work plan. Pump slurry through the extension/ 
drive rod until it appears at the surface of the outer casing. 
Remove the extension rods. If no free water exists in the 
borehole. the slurry can be placed by gravity. Top off the outer 
casing as it is removed from the borehole. 

I 0.2.1.1 Slurry Mixes-Slurry mixes used for slurry grout
ing of direct push boreholes generally are of lower viscosity 
because of the small diameter tremie pipes required. Usable 
mixes are 6 to 8 gal (22.7 to 30.28 L) of water/94-lb (42.64-kg) 
bag of cement with 5 lb (2.27 kg) of bentonite or 24 to 36 gal 
(90.84 to 136.28 L) of water to 50 lb (22.68 kg) of bentonite. 

10.2.2 Sealing by Gravity-Two Tube System-Measure the 
cased hole to ensure it is open to depth. Slowly add bentonite 
chips or granular bentonite to till the casing approximately 2 ft. 
Withdraw the casing 2 ft and recheck depth. Hydrate the 
bentonite by adding water. Repeat this procedure as the outer 
casing is withdrawn. The bentonite must be below the bottom 
of the casing during hydration. Wetness inside the rods may 
affect the flow of granular bentonite to the bottom of the 
casing. Fill the top foot of the borehole with material that is the 
same as exists in that zone. 

I 0.2.3 Borehole Sealing Single Tube System: 
10.2.3.1 Gravity Sealing from Surface-If the soil strata 

penetrated has sufficient wall strength to maintain an open 
hole. then it may be possible to add sealing materials from the 
surface. Dry bentonite chips or granular bentonite can be 
placed by gravity. The borehole volume should be determined 
and the borehole sounded every IO ft (3 m) to ensure bridging 
has not occurred. The bentonite should be hydrated by adding 
approximately I pt C0.57 L) of water for each 5 ft of tilled 
borehole. Seal the surface with native material. 

10.2.3.2 Wet Grout Mix Tremie Sealing-Tremie sealing 
methods can be used with single tube systems when borehole 
wall strength is sufficient to maintain an open hole or when 
extension rods with an expendable point are used to reenter the 
borehole. The grout pipe should be insened immediately after 

the direct push tools are withdrawn or through the annulus of 
the extension rods that have been reinsened down the borehole 
for grouting. Care must be taken to not plug the end of the 
grout pipe. Side discharge grout pipes also can be used to 
prevent plugging. 

10.2.4 Re-Emry Grouting-If the borehole walls are not 
stable. the borehole can be re-entered by static pushing 
grouting tools. such as an expendable point attached to the 
extension/drive rods to the bottom of the original borehole. 
Pump a slurry through the rods as they are withdrawn. High 
pressure grouting equipment may be beneficial in pumping 
standard slurry mixes through small diameter gravity pipes. 
Care must be taken to ensure the original borehole is being 
sealed. 

11. Record Keeping 

11.1 Field Repon-The field repon may consist of boring 
log or a repon of the sampling event and a description of the 
sample. Soil samples can be classified in accordance with 
Practice D 2488 or other methods as required for the investi
gation ( 12). Prepare the log in accordance with standards set in 
Guide D 5434 listing the parameters required for the field 
investigation program. List all contaminants identified. instru
ment readings taken. and comments on sampler advancement. 
Record any special field tests performed and sample processing 
procedures beyond those normally used in the defined inves
tigation. Record borehole sealing procedures. materials used, 
and mix formulas on the boring log. Survey or otherwise locate 
the boring site to provide a permanent record of its replace
ment. 

11.2 Backfilling Record-Record the method of sealing. 
materials used. and volume of materials placed in each 
borehole. This information can be added to the field boring log 
or recorded on a separate abandonment form. 

12. Keywords 

12.1 decontamination: direct push: ground water: sealing: 
soil sampling 
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The purpose of this procedure is to outline methods to ensure the integrity of 
environmental samples. from collection to final disoosition. by documenting possession. 
The documentation traces possession of samples from their collection through all 
transfers of custody until final disposition. including archiving, when required. 

2.0 SCOPE 

This procedure applies to all sampling activities in which the samples leave the 
sampler's possession. 

3.0 REFERENCES AND DEFINITIONS 

3.1 REFERENCES 

3.1.1 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC OAAPs). 

3.1.2 Science Applications International Corporation Quality Assurance 
Program Plan (SAIC QAPP). 

3.1 .3 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual. U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 1991. 

3.2 DEFINITIONS 

3.2.1 ·chain-of-Custody Form-A form (usually pressure sensitive and duplicate 
or triplicate) used to document all transfers of possession of an 
environmental sample from time of collection until final disposition. A 
chain-of-custody form is identified by a unique number printed or entered 
on the form. 
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3.2.2 Field Logbook - A bound book with numbered pages containing at a 
minimum a table of contents. task team activity log sheets, and sample 
log sheets. Field logbooks are used to permanently record information 
pertaining to the actual sample collection event. 

3.2.3 Sample Container - Either an individual sample container, such as a 
bottle, or a shipping container. such as an ice chest. which may have or 
require an associated certification lot number. 

3.2.4 Sample Container Label - A waterproof paper or plastic, pressure
sensitive, gummed label placed on the sample container bottle. Information 
regarding the sampling activity is recorded on the label, and the label is 
attached to the appropriate bottle. 

3.2.5 Sample Identification (IQ) Number - A unique number assigned to a 
sample that is used to trace the sample from its origin to final reporting of 
data Features of the ID may be used to identify the sampling location, 
installation type, sequential sample number, the media (air, water, or soil) 
sampled, or other pertinent descriptive information. 

4.0 RESPONSIBILITIES 

4.1 SAIC CORPORATE OFFICER IN CHARGE 

The SAIC Corporate Officer in Charge is responsible for oversight of Chain-of
Custody activities. 

4.2 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible tor: 

4.3.1 approving this procedure and 

4.3.2 verifying that this procedure is being implemented. 
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The H&S Officer is responsible for ensuring that appropriate SAIC and contractual 
H&S policies and procedures are m effect ana verifying same by line management. 

4.5 PROGRAM OR PROJECT MANAGER 

The Program/Project Manager is responsible for ensuring that this and all 
appropriate procedures are followed. 

4.6 FIELD MANAGER 

The Field Manager is responsible for: 

4.6. 1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.6.2 ensuring compliance with the Sampling and Analysis Plan (SAP); 

4.6.3 overall management of field activities: 

4.6.4 assuming custody of the collected samples in the field until he or she 
properly transfers them to a Sample Manager. to a courier, or directly to 
the laboratory. 

4.6.5 ensuring that sample custody is maintained from the time of sample 
collection until release to a courrer or a laboratory. 

5.0 GENERAL 

5. 1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical. radiological. and physical stress which is consistent with OCaJpational 
Safety and Health Administration (OSHA) established standards and 
requirements. Client specific (e.g., Department of Energy or Department of 
Defense) requirements apply on a proiect-specific basis. 

5.2 Any deviations from specified requirements will be justified to and authorized by 
the Project Manager and/or the relevam·Program Manager. 
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5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modifiea process. 

5.4 Refer to the site- or pro1ect-spec1tic H&S Plan for relevant H&S requirements. 

5.5 Refer to the site or pro1ect1task-specific SAP for relevant sampling and analysis 
requirements. 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project manager for transmittal to the C RF. 

5. 7 All field team members entering data will use indelible black ink. All entries must 
be legible. If an error is made. the field team member draws one Ii ne through the 
incorrect entry so that data is not obliterated. and initials and dates each 
correction. Dates and times are recorded using the format "mmldd/yy" for the 
date and the military or 24-hour clock to record the time. Zeros in the sample 
identification number will be recorded with a slash(/) to distinguish them from the 
letter "O". 

6.0 PROCEPURE 

6.1 SAMPLES UNDER CUSTODY 

6.1.1 A sample is considered to be under a specific person's custody if any of 
the following conditions are met: 

a) the sample is in the person's physical possession; 
b) the sample is in line of sight of the person after he/she has taken 

possession; 
c) the sample is secured by that person so any tampering can be 

detected; and 
d). a sample is secured by the person in possession, in an area which 

only authorized personnel can enter. 

6. 1 .2 Chain-of-custody requirements are necessary whenever a sample leaves 
the sampling team's custody or when samples are collected and archived. 
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6.2. 1 Sample container labels are completed by entering the required 
information. 

6.2.2 Sample labels are affixed to all sample containers prior to or at the time 
of sampling. To the extent pract1caole. sample bottles are labeled prior 
to filling. 

6.2.3 Labels are completed with black indelible ink and typically include the 
following information: 

a) unique field study or sampling activity name and/or number; 
b) unique sample identification number: 
c) sample location (station) or appropriate identification as identified in 

the sampling program: 
d) sample preservation used: 
e) media sampled: 
f) sample type; 
g) analyses requested; 
h) destination laboratory name: 
i) sampling date and time: 
j) collector's name; and 
k) comments and special precautions as needed. 

6.2.4 Labels may be preprinted with most of the information. 

6.3 SAMPLE SEALS 

6.3. 1 Sample seals are used to detect tampering following sample collection 
and prior to the time of analysis. 

6.3.2 Ttie seal is attached in such a way that it is necessary to break the seal 
in order to open the sample container. ("Sample containers" may refer 

. to either individual sample containers or a shipping container such as an 
ice chest.) 

6.3.3 Seals are affixed to the containers hefore they leave the custody of the 
sampling personnel. 
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6.3.4 Sample seals will be waterproof caper or plastic with gummed backs. 

6.3.5 All samples designated for shipment which leave the sampler's custody 
will have a sample seal affixed which includes the date the sample was 
collected and the initials of the person who collected the samples. 

6.3.6 Alternately, evidence tape with collector's initials and date may be used. 

6.4 FIELD LOGBOOKS 

6.4.1 A field logbook entry is made at the time the sample is taken to record 
the Chain of Custody number. 

6.4.2 Any additional Chain of Custody information required by the project
specific SAP or QAPjP is also entered in the field logbook as required. 

6.5 CHAIN-OF-CUSTODY FORMS 

6.5.1 The chain-of-custody form is completed by the sampling personnel at the 
time of the sampling event. 

6.5.2 The chain-of-custody form includes the following information: 

a) unique field study or sampling activity name and/or number: 
b) sampling personnel signatures and printed names: 
c) unique sample identification number(s); 
d) analyses required for each sample: 
e) date and time the sample was collected: 
f) sample media; 
g) comments regarding the sampling event; 
h) shipping information including (1) number of shipping containers: (2) 

method of shipment: and (3) special handling requirements, if any. 
i) number of bottles/vials for each sample number: 
j), signatures of person relinquishing custody and person accepting 

custody each time custody is transferred from one individual to 
another: 

k) date and time of each transfer. 

6.5.3 If QA samples are provided to another laboratory facility or government 
agency, a separate chain-of-custody form will be filled out in the field by 
a sampling team member when the sample is taken. 
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6.5.4 Copies of chain-of-custody forms wi II be maintained by the Field Manager 
and/ or Data Management. 

6.6 DELIVERY OF SAMPLES TO THE LABORATORY 

6.6.1 The field sampling team member places the sample in an identified 
container for storage until all samples have been collected for that 
sampling activity. 

6.6.2 A Shipping Coordinator. Field Sampling Leader, or field sampling team 
member who ships samples from the field to the laboratory completes the 
chain-of-custody form. including referencing all QC samples. signs the 
form, and notes the date and time of shipment. 

6.6.3 A field sampling team member inspects the form for completeness and 
accuracy. He or she makes any needed corrections. 

6.6.4 A field sampling team member detaches the proper copies of the form. 

6.6.5 A field sampling team member places the chain-of-custody form in a 
reclosable plastic bag and tapes it to the inside of the cooler lid. The 
sample shipping container is then sealed. 

6.6.6 The person who is going to deliver the samples to a courier takes custody 
of the samples. 

6.6. 7 If the samples must be shipped to a distant laboratory, the Shipping 
Coordinator or field sampling team member arranges by phone for a 
courier pickup or transports the sealed containers to a commercial air 
courier for overnight delivery to the laboratory. He or she records the 
airbill number and signs his or her name and records the company name, 
date. and time in the relinquished block on the chain-of-custody form. He 
or she writes in the name of the courier company, date, and time in the 
received by block. 

6.6.8 If a local laboratory will perform analysis, the Field Sampling Leader, 
Shipping Coordinator, ora field team member maytransportthesamples 
to the laboratory facility directly from the field either throughout the day or 
at the end of each day's sampling effort. The Field Sampling Leader, 
Shipping Coordinator. or field team member delivering the samples to a 
local laboratory will relinquish custody to the laboratory and sign, date, 
and time the appropriate box on the chain-of-custody form. 
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6.6.9 If samples are not immediately transported to the analytical laboratory, 
they remain in the custody of the Shipping Coordinator or the Field 
Sampling Leader. All samples are stored under refrigeration with custody 
seals affixed. Keys to the secure area are kept by the Shipping 
Coordinator. Field Sampling Leaaer. or designee. 

6.7 LABORATORY RECEIPT 

6.7. 1 Upon receipt of the samples at the laboratory, the laboratory receiving 
staff member signs his or her name. company name, date, and time in the 
received by block of the chain-of-custody form. 

6. 7 .2 On the chain-of-custody form. the laboratory sample receiving personnel 
document the condition of the samples in regard to temperature, integrity 
of chain-of-custody seals. and proper preservation. 

6.7.3 The laboratory personnel verify that information on the chain-of-custody 
form and labels is complete and accurate. 

6.7.4 The laboratory follows chain-of-custody procedures as required by its 
Quality Assurance Plan. The laboratory may initiate a laboratory internal 
chain-of-custody form to track the sample throughout the laboratory 
process. 

6.7.5 If problems are identified. the laboratory contacts the designated field 
contact to inform them of the tyoe of problem and actions to prevent 
recurrence. -

6.7.6 The laboratory provides a receiving report to the Project Manager or 
designee, which contains the information specified in the laboratory's 
Statement of Work or in the Samoling and Analysis Plan. 
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As noted in this procedure. there are several items that are part of the system for 
documenting chain-of-custody. The following 1s a listing of all items that must be used 
to document chain-of-custody: 

a) chain-of-custody forms tracing possession of samples from their 
collection to final disposition: 

b) field logbooks documenting information pertaining to the actual 
sample collection event: and 

c) laboratory receiving report verifying receipt of samples and their 
requested analysis. 

Documentation generated as .a result of this procedure is collected and maintained in 
accordance with requirements specified in QAAP 17. 1 , Records Management. 

8.0 ATTACHMENTS 

8. 1 Attachment I - Chain-of-Custody Form (Example) 
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Date: 

t/J~/93 
1.0 PURPOSE 

The purpose of this procedure is to describe the steps necessary to ensure 
implementation of Field Quality Control (QC). 

2.0 SCOPE 

This procedure applies to samples collected as part of Science Applications International 
Corporation's (SAIC) field studies. It is established to ensure that samples meet the 
data quality objectives of the sampling event. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3. 1. 1 Environmental Surveillance Procedures Quality Control Program, 
Environmental and Safety Activities, Martin Marietta Energy Systems, 
January ~1. 1990, Procedure ESP-400. 

3.1.2 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual, U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 1991. 

3.1.3 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC QAAPs}. 

3.1.4 Science Applications International Corporation Quality Assurance 
Program Plan (SAIC QAPP}. 

3.1 .5 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM}. 
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3.2.1 Field QC I - Verifies that field activities are meeting established data 
quality objectives. 

4.0 RESPONSIBILITIES 

4.1 SAIC CORPORATE OFFICER IN CHARGE 

The SAIC Corporate Officer in Charge is responsible for oversight of Field 
Quality Control. 

4.2 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.3.1 approving this procedure; 

4.3.2 verifying that this procedure is being implemented; and 

4.3.3 assisting the Program or Project Manager in determining the data quality 
objectives .. 

4.4 HEAL TH AND SAFETY <H&Sl OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and contractual 
H&S policies and procedures are in effect and verifying enforcement of same by 
line management. 

4.5 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.5.1 ensuring that all personnel are properly trained; 

4.5.2 ensuring that this and all appropriate procedures are followed; 
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4.5.3 verifying that the appropriate training records are submitted to the 
Central Records Facility (CRF): and 

4.5.4 determining the data quality objectives. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological. and physical stress which is consistent with U.S. 
Department of Enery (DOE) and Occupational Safety and Health Administration 
(OSHA) established standards and requirements. 

5.2 Any deviations from specified requirements will be justified to and authorized by 
the Project Manager and/or the relevant Program Manager. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5. Refer to the SAP for project/task-specific sampling and analysis requirements. 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager for transmittal to the CRF in accordance with subsection 
4.5.3. 

5. 7 Field QC involves first line inspections and verifications of on-going activities. 
Field QC is a part of the field planning, and the results of QC activities are 
considered in evaluating field data and analytical results. Field QC provides 
input for the following areas in the planning stages: 

5.7.1 the number and type of environmental samples to be taken; 

5.7.2. the number and type of QC samples (i.e .. sample duplicates, field 
equipment blanks, and trip blanks); 

5.7.3 the criteria for sample verification: and 
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5.7.4 the suitability of field techniques to meet project QC goals in obtaining 
data of known defensible quality. 

5.8 Field QC is primarily applied to the following phases of field work: 

5.8.1 sample collection, field measurements. and the ancillary tasks of labeling 
sample containers. cleaning equipment. and maintaining and calibrating 
instruments; 

5.8.2 documentation and sample control: and 

5.8.3 sample handling and shipment tor analysis. 

5.9 A QA/QC Officer assists the Program or Project Manager in determining the 
data quality objectives for each field activity. The QA/QC Officer provides input 
to the field activity planning staff in the following areas: 

5.9.1 a review of the planned field techniques and the suitability (defined as 
practicality, economics, simplicity, versatility, and representativeness) of 
those techniques; 

5.9.2 the number, types. and size of samples to be taken: 

5.9.3 the number and type of sample duplicates, field blanks, equipment 
blanks, and trip blanks to be prepared; 

5.9.4 the criteria for sample validation: 

5.9.5 the analytical parameters of interest. the sample containers to be used, 
the preservatives to be used, the holding time limitation, andthe analytical 
methods to be used; 

5.9.6 the decontamination procedures for individual sampling activities; 

5.9.7 the types and quantities of sampling equipment; 

5.9.8 the sample handling procedures; 

5.9.9 the required instrument performance criteria; and 
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5.10 The required equipment and apparatus tor specific field activities will be 
determined as described above. In addition to the required equipment and 
apparatus described above, the following items are required at the job site for 
field activities: 

5.10.1 logbook - the logbook will contain daily reports of the field activities and 
the results of QC inspections (variances, nonconformances, and 
acceptable findings); 

5.10.2 a copy of the appropriate field documents for the specified field activity; 
and 

5.10.3 appropriate checklist and forms developed for field activity. 

5.11 The above documents are issued to specific users, secured when not in use, and 
retained for the required period. 

5.11.1 Entries are made in black waterproof ink in chronological order, with the 
local standard time in military format of each activity. 

5.11.2 All entries are signed by the person making the entry. 

5.11.3 Mistakes are struck through once with ink, initialed, and dated. 

5.11.4 Entries are completed and detailed enough to allow reconstruction of the 
activities at a later date. Data are carefully recorded in appropriate units 
and in sufficient detail to allow other workers to continue the data 
collection with the same degree of accuracy. 

5.11 .5 All pages are signed and dated. 

6.0 PBOCEPURE 

6.1 QNQC OFFICER EVALUATION 

6.1.1 The QA/QC Officer will evaluate the following areas: 

a) project documents forcompleteness, compliance. and applicability to 
the specific activities; 
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b) the training of field personnel; 
c) the understanding by field personnel of required field practices and 

project documentation requirements: 
d) the appropriateness of the equipment and instruments to be used; 
e) the appropriateness of the documentation of specific sampling procedures. 

measurement practices. and field analytical procedures; and 
f) the appropriateness of checklists and inspection forms tor the specified 

field activities. 

6.2 ON SITE AUDITS AND SURVEILLANCES 

6.2.1 The QA/QC Officer ensures periodic on site audits or surveillances are 
performed, as appropriate. Items evaluated are: 

7.0 RECORDS 

a) validity or authenticity of the samples; 
b) validity of the field measurement: 
c) validity of the field methodology; 
d) proper documentation of field events; 
e) use of standard units in reporting field events; 
f) proper sample identification; 
g) conformance to appropriate sample handling and preservation tech

niques: 
h) conformance to chain-of-custody procedures; 
i) appropriateness of the required number and types of field QC 

samples; 
j) logbook protocols and the agreement with actual samples; 
k) documentation of equipment calibration; 
I) conformance with appropriate decontamination procedures; 
m) calculations and diagrams from field logbooks; and 
n) the corrective actions and reports associated with variances and 

nonconformances. 

Documentation generated as a result of this procedure is collected and maintained in 
accordance with requirements specified in QAAP 17.1, Records Management. 

8.0 A lT ACHMENTS 

None. 
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1.0 PURPOSE 

The purpose of this procedure is to describe the minimum requirements to properly 
package containers of samples for transport. 

2.0 SCOPE 

This procedure applies to samples collected in the course of environmental field 
investigations and monitoring activities. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3. 1. 1 Code of Federal Regulations. Title 40. Protection Of Environment. 

3. 1 .2 Code of Federal Regulations. Title 49. Transportation. 

3. 1 .3 Dangerous Goods Regulations. International Air Transport Assocation 
(IATA), latest revision. 

3. 1 .4 Science Applications International Corporation, Quality Assurance 
Administrative Procedures (SAIC QAAP). 

3. 1 .5 Science Applications International Corporation, Quality Assurance 
Program Plan (SAIC QAPP). 

3.1.6 S.cience Applications International Corporation, Field Technical 
. Procedures (SAIC FTP) 405. Cleaning and Decontaminating Sample 
Containers and Sample Equipment. 

3.1.7 Science Applications International Corporation, Field Technical 
Procedures (SAIC FTP) 625. Chain of Custody. 
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4.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.2.1 approving this procedure: and 

4.2.2 verifying that this procedure is being implemented. 

4.3 HEALTH ANO SAFETY lH&Sl OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and contractual 
H&S policies and procedures are 1n effect and verifying enforcement of same by 
line management. 

4.4 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.4.1 designating a qualified person to train personnel who will be using this 
procedure; 

4.4.2 ensuring that all personnel are properly trained; 

4.4.3 ensuring that this and all appropriate procedures are followed; 

4.4.4 verifying thatthe appropriate training records are submitted to the Central 
Records Facility (CRF); and 

4.4.5 ensuring thatthe program/ project has adequate and appropriate resources 
to be performed safely. 
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4.5.1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable: 

4.5.2 ensuring compliance with the Sampling and Analysis Plan (SAP); 

4.5.3 overall management of field activities: and 

4.5.4 ensuring that sample packaging and shipping is pertormed safely. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological. and physical stress which is consistent with Occupational 
Safety and Health Administration (OSHA) established standards and 
requirements. Client specific (e.g .. Department of Energy or Department of 
Defense) requirements apply on a proiect-specific basis. 

5.2 Any deviations from specified requirements will be justified to and authorized by 
the Project Manager and/or the relevant Program Manager. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager for transmittal to the CRF. 

5.6 Receivers and carriers are to be contaCled prior to packaging to ascertain any 
specific restrictions. such as weight limits. delivery and pick up schedules, 
receiving hours. or sample disposal terms. 

5.7 Individual sample containers are checKed against accompanying chain-of
custody and analytical request forms pnor to signing for receipt from sample 
collection personnel. 
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5.8 Site samples are placed in strong exterior shipping packages and surrounded 
with compatible cushioning1absorbent material. if necessary. 

5.9 The shipping package 1s labelled and marked in accordance with U.S. Department 
of Transportation (DOT) and/ or International Air Transport Association (IATA) 
regulations and carrier or receiver-specific instructions. DOT applies primarily 
to ground transport and IAT A applies to air cargo transport. 

5.10 The chain-of-custody form must accompany the package as specified in the 
approved Chain-of-Custody procedure. The package is closed and sealed, as 
appropriate. and any required shipping paoers prepared. 

5.11 An example (non-mandatory) Cooler Shipping Description Log is provided as 
Attachment Ill, which may be useful for projects which require detailed cooler 
contents information in a logbook. 

6.0 PROCEDURE 

6.1 SAMPLE CLASSIFICATION 

The sample team leader classifies each sample as environmental or one of 
several categories of hazardous material/ dangerous goods as defined by the 
DOT (49 CFR) and the IATA Dangerous Goods Regulations. 

6.1 .1 Environmental Samples 

A sample that does not meet the criteria for any of the nine hazard classes 
identified in this section is an environmental sample. 
Note: The vast majority of soil. groundwater. and surface water samples 
are environmental samples. 

6.1.2 Hazardous Materials/ Dangerous Goods 

A sample that meets the criteria for one or more of the following classes 
of hazardous materialS/ dangerous goods must be shipped per the 
requirements of 49 CFR if a surf ace shipment or by the requirements of 
the IATA Dangerous Goods regulations if an air shipment. 
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Note: There are additional reau1rements beyond the mechanics of 
shipping including hazardous materials awareness. safety, and function 
specific training every two years. 

Class 1. Explosives- any substance or article which is designed to 
explode or capable of exploding. If the sample team leader has 
knowledge that a sample contains a sufficient quantity/ concentration of 
explosive compound(s) to meet this criterion, the sample must be 
shipped as an explosive. 
Note: Notification must be made to the Project Manager and Group H&S 
Officer prior to shipment or handling. Under no circumstances ship or 
otherwise handle explosive dev1cP.s. 

Class 2. Gases- cylinders of compressed gasses such as acetylene, 
nitrogen. air. oxygen. etc. 
Note: Field samples do not normally include compressed gases. 

Class 3. Flammable liquids- liquids with flash points less than 140°F such 
as gasoline, toluene. isopropyl alcohol, or a mixture known to contain 
more than 1 % ( 1 O ,000 ppm) of a flammable liquid ( 49 CFR 173.120(ii)]. 
Note: A useful field indicator that a sample may be a flammable liquid is 
a reading with a combustible gas indicator greater than 20% LEL in the 
head space of the sample container. 

Class4. Flammable solids- substances liable to spontaneous combustion, 
substances which, in contact with water. emit flammable gases-wetted 
explosives, self reactive materials. readily and spontaneously combustible 
materials. If the sample team leader has knowledge that a sample 
contains a sufficient quantity/ concentration of such materials to meet any 
of these criteria. the sample must be shipped as Class 4. 
Note: These are highly reactive materials and will generally not be 
encountered in an unreacted state during environmental sampling 
unless samples are collected from intact containers. Notification must be 
made to the Project Manager and Group H&S Officer prior to shipment 
or· handling. 

"Class 5. Oxidizing substances and organic peroxides- materials such as 
swimming pool chlorine, that will release oxygen in contact with organic 
materials and organic compounds containing the -0-0- structure which 
may be considered as derivatives of hydrogen peroxide (at greater than 
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1 % concentration). If the sample team leader has knowledge that a 
sample contains a sufficient quant1ty1 concentration of such materials to 
meet either of these cntena. and has not previously reacted with materials 
in the immediate environment. the sample must be shipped as Class 5. 
Note: These are highly reactive materials and will not generally be 
encountered in an unreacted state in environmental sampling unless 
samples are collected from intact containers. Notification must be made 
to the Project Manager and Group H&S Officer prior to shipment or 
handling. 

Class 6. Poisonous and infectious substances- materials with an acute 
oral LD

50 
of not more than 500 mgtkg (liquid) or 200 mg/kg (solid) or a 

viable organism that causes or may cause disease in humans or animals. 
Note: Potentially poisonous samples are samples known to contain 
percent (not ppm) concentrations of mercury, tetrachloroethane, or other 
DOT defined poisonous materials. Potentially infectious substances are 
hospital (and related) wastes. and biological warfare agents. 

Class 7. Radioactive materials- a material with> 0.002 µCi/ gram. 
Note: A sample may meet the definition of radioactive material if it 
produces a radiological survey instrument reading (in counts per minute) 
in excess of 200% of regional background readings. Note that this is a 
conservative number and should be considered as a flag indicating the 
need for further investigation. Notification must be made to the Project 
Manager and Group H&S Officer prior to shipment. 

Class 8. Corrosive matenal- materials capable of causing destruction or 
irreversible skin damage from a contact period of four hours or less. 
Note: Generally. this applies to materials with a pH of less than 2 or more 
than 12. DOT letters of interpretation specifically exclude preserved 
water samples from this class if the weight percent of preservative(s) in 
the samples is less than specified limits. (See Attachment I). 

Class 9. Miscellaneous Hazardous Material- a material that has a 
property that would impair the performance of an aircraft crew member, 
a hazardous waste requiring a manifest. a hazardous substance that 
exceeds the reportable quantity in one package, and dry ice, among 
many other things. 
Note: A soil or water sample containing unknown concentrations of 
contaminants does not meet this definition. Samples of a material that 
is known (identified) as hazardous waste do meet this definition. A 
sample preserved with dry ice also fits this class. 
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6.2 SAMPLE PACKAGING. LABELING. AND MARKING 

6.2.1 Environmental Samples 

Samples shipped to a laboratory for the purpose of testing are exempt 
from the requirements of 40 CFR 261through268 orPart270 or Part 124 
or the notification requirements of section 301 O of the Resource 
Conservation and Recovery Act (RC RA). Environmental samples will be 
packaged as follows: 

a) Clean exterior of filled sampled container (See FTP-405); 
b) Attach a label to the sample bottle: 
c) Seal the tops of bottles. exceot VOA vials. with appropriate tape or 

other secure fastening; 
d) Apply custody seals; 
e) Place each sample bottle in a plastic bag, squeeze as much air as 

possible from the bag. seal the bag; 
f) Prepare the shipping container (cooler) by taping the drain plug shut 

from the inside and outside. lining the cooler with a large heavy-duty 
plastic bag, and placing approximately 1 inch of packing material 

such as vermiculite. perlite. or bubble wrap in the bottom of the bag 
liner; 

g) Place the sample container upright in the cooler; 
h) Add sufficient ice to maintain the samples at the required temperature 

and include a temperature blank. when required; 
i) Fill the cooler with approrpiate sorbent/ padding; 
j) Tape the liner shut; 
k) Seal the laboratory paperwork inside a plastic bag and tape it to the 

inside of the cooler lid: 
I) Place signed custody seals on the front and back of the cooler; and 
m) Assure that the following information accompanies the samples: 

sample collector's name. mailing address. and telephone number, 
laboratory's name. mailing address. and telephone number, quantity 

. of sample. date of shipment. and description of the samples. 
Note: The steps described in a) through m) above are typical, but may 

. be modified by the Field Operations Manager in accordance with a 
project-specific Sampling and Analysis Plan. 
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6.2.2 Hazardous Matenats/ Dangerous Goods/ Radioactive Materials 

Packaging tor samples of hazaraous materials/ dangerous goods/ 
radioactive materials must meet the requirements for environmental 
samples as well as additional requirements of DOT and IATA (if the 
sample will be shipped by air). 
Note:This procedure cannot address all the requirements of the regulations. 
Expert advice must be obtained prior to shipping hazarouds materials/ 
dangerous goods.Shipping firms such as Federal Express and UPS 
have hazardous materials/ dangerous goods departments which can 
provide specific guidance on packag1 ng and other shipping requirements. 

a) ldentifiy the appropriate packaging by referring to IATA Dangerous 
Goods Regulations (for air shipments) or 49 CRF (DOT) for surface 
shipments. or by contacting other sources such as the air carrier's 
hazardous materials department; 

b) Pack the sample(s) in the appropriate packaging; 
c) Mark each outer package with the proper shipping name, hazard 

class. packaging group. UN/ NA ID number. shipper's or consignee's 
name, address and telephone number, and "this end up" labels if 
inner containers hold liquid hazardous material; 
Note: Most of these marking requirements are fulfilled by the 
dangerous goods airbill. 

d) Affix a label indicating the DOTI IATA hazard class on at least two 
sides of the package and next to the proper shipping name unless 
there is a limited quantity exemption. 

6.3 ASSOCIATED DOCUMENTATION 

6.3. 1 Environmental Samples 

Chain of Custody Record (See FTP-625) 
Custody Seal (See Attachment II) 
Sample Label (See Attachment Ill) 
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6.3.2 Hazardous Matenals1 Dangerous Goods 

7.0 RECORDS 

Bill of Lading- If the sample is hazardous materials/ dangerous goods, 
the hazardous materials! dangerous goods bill of lading must be prepared 
in addition to the documents required for an environmental sample. 
Information on the bill of lading must include; identity of hazardous 
materials by proper DOT shipping description, the quantity of each 
hazardous material, emergency response information, the date, an 
emergency number (619-546-6965). the shipper, the carrier, and the 
consignee. 
Note: The air carrier's dangerous goods airbill meets the requirements 
for the bill of lading. 

Documentation generated as a result of this procedure is collected and maintained in 
accordance with requirements specified in OAAP 17.1, Records Management. 

8.0 ATTACHMENTS 

8.1 Attachment I - Table 1 . Limits of Water Sample Preservative Excluded from 
DOT Regulation 

8.2 Attachment II - Custody Seal and Sample Label (Examples) 

8.3 Attachment Ill- Cooler Shipping Description Log (Example) 
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Urnts of Water Sample Preservative Excluded from DOT Regulation 
(Water samples that fall within the categones below are not hazardous materials) 

--
I Preservative 

I 
Weight percent of Approximate pH2 Approximate quantity 
preservative added to water sample3 

--
HCI I $0.04% ~, .96 i$ 1.1 ml of cone. (38%)1 L 

·- -
HgCl2 I $0.004% NA I$ 40mg/L 

I 
---

1$ 2.1 ml of cone. (70%)1 L HN03 $ 0.15% ~, .62 
---

H250, I 50.35% ~ 1.15 \ ~2mLof 36 NIL 

NaOH 1 ~0.08% 
----- ·-

$ 12.3 \ ~ 2mL of 10 NIL 

The DOT letters of interpretation exclude water samples from treatment as hazardous 
material if the weight percent of preservative is less than these concentrations. The 
numbers in this column are from the EPA regulations (40 CFA 136.3(e) footnote 

2 

3 

to Table II, revised April, 1994) because that is the reference quoted by DOT Hotline 
personnel. 

The EPA (40 CFR 136.3(e) footnote to Table II. revised April, 1994) provides these 
pH levels as corresponding with the maximum concentration of acid or base added 
to distilled water. 

This column presents the quantity of preservnt1ve (calculated by SAIC) required to 
reach the DOT weight percent limits. 
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Attachment II 

Sample Label (Example) 

Lab: Southwest Laboratory of 

I~ l l\IU~~~ I \ l \11 
-9600929 

San:ipte ID: 812.&&-001-0372...SO 
Area: Building 12RJQJ 

Station: B12ss~1 

Medla: Surface sou 
Type: Orab Compostte 

Analysls: SVOC,PesUPCB~lostves 
Preserv: COOl,4C 

Rad Screen: ----------
Collection Date/Time: -------
Comment: 

Collected by: 

Page: 
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1-----------___;,_________ - . -----------1 

Custody Seal (Example) 

,..___ _____ ----1 
SECURITY SEAL DATE. _____ _ 
DO NOT TAMPER INITIALS ______ _ 
'--------------· -· -
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COOLER NO: ---- AIR BILL NO. -----
DATE: ____ _ 

COOLER CONTENT INFORMATION 

TOTAL NUMBER OF SAMPLES IN COOLER:-----

ALL SAMPLES CLASSIFIED AS ENVIRONMENT AL: YES_ NO_ 

IF NO, NUMBER OF SAMPLES IN THE FOLLOWING CATEGORIES: 

Flammable liquid - DOT/IATA Class 3 

Poisonous material - DOT /IA TA Class 6 

Radioactive material - DOT/IATA Class 7 

Corrosive material - DOT/IATA Class 8 

Hazardous waste/substance - DOT/IATA Class 9 

APPROVAL TO SHIP: YES _ NO __ 

SIGNATURE: __________ _ 

(Shipper) 

I 
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1.0 PURPOSE 

The purpose of this procedure is to establish a method for documenting and controlling 
field changes to approved worK plans. 

2.0 SCOPE 

This procedure applies to SAIC personnel and subcontractors involved in field efforts 
which are governed by an approved work p1an. This procedure should be used and 
specified within the work plan when no omer programmatic procedure for the 
completion of field changes exists. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

None. 

3.2 DEFINITIONS 

3.2.1 Field Change_: For the purposes of this procedure, a field change is a 
planned deviation from a proceaure or requirement established in the 
approved workplan. Examples of typical field changes include the 
following: 

a) A change in the number of samples to be collected. 

b) A change in sample depth. location. or interval. 

c) A change in method of samp1e collection. 

d) A clarification to conflicting or contusing workplan or procedural 
requirements. 

e) The discovery of unanticipated hazards or changes in site hazards, 
hazard monitoring, or hazara controls. 
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3.2.2 Field Change Request (FCR): A form used to request and document 
signature approval of the field change. 

3.2.3 Field Change Control Log: Alogusedtotrackthestatusofrequested 
field changes. 

3.2.4 Field Logbook: The site logbook, typically maintained by the Field 
Team Leader, which summarily documents all project field activities. 

4.0 RESPONSIBILITIES 

4. 1 FIELD TEAM MEMBERS 

Field Team Members are responsible for: 

4.1. 1 identifying items which may require field change; and 

4.1.2 correctly implementing changed procedures. 

4.2 FIELD TEAM LEADER 

The Field Team Leader is responsible for: 

4.2. 1 identifying items which may require field change; 

4.2.2 properly completing the FCR form prior to submittal for approval; 

4.2.3 notifying the SAIC Project Manager of the FCR; 

4.2.4 completing and maintaining the fie1d change control log; 

4.2.5 maintaining updated copies of FCRs with the field change control log; 
and 

4.2.6 notifying affected field personnel of approved FCRs. 
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4.3.1 obtaining concurrence from the client that field changes may be made in 
accordance with this procedure; 

4.3.2 reviewing FCRs prior to submittal to the client and coordinating with the 
project team and Program Manager; 

4.3.3 Assuring that project Data Quality Objectives are not compromised; 

4.3.4 determining the effect of the FCR on the program/project objectives and 
budget; 

4.3.5 obtaining verbal approval for the FCR (at the discretion of the SAIC 
Project Manager, the Field Team Leader may obtain this approval); 

4.3.6 submitting the FCR form to the client Project Manager for signature 
approval (at the discretion of the SAIC Project Manager, Field Team 
Leader may submit the FCR form for signature approval); 

4.3.7 advising the client's Project Manager of the anticipated effects of the 
FCR; 

4.3.8 ensuring that this procedure is followed; and 

4.3.9 maintaining a record copy of all FCRs. 

4.4 PROGRAM MANAGER 

The Program Manager is responsible for: 

4.4.1 assisting the Project Manager with determining the field change process 
acceptable to the client; and 

4.4.2 providing input as to the acceptability of changes requested by the field 
team. 
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4.5 QUALITY ASSURANCE/ QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.5.1 approving this procedure: 

4.5.2 concurring with field changes when requested; and 

4.5.3 verifying that this procedure is being implemented. 

4.6 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.7 CONTRACTS MANAGER 

The Contracts Manager, or designee, is responsible for: 

4.7.1 assisting the Project Manager with obtaining agreement from the client 
as to how field changes will be proposed, approved and controlled; and 

4.7.2 assisting the Project Manager to assure that changes are not out of 
scope. 

4.8 HEAL TH AND SAFETY <H&Sl OFFICERS 

The Health and Safety Officer responsibilities are divided as follows: 

4.8. 1 The Site H&S Officer (SHSO) is responsible for participating in the 
preparation of any FCR which may affect health or safety, and for 
providing on-site training for the change made by the FCR. 

4.8.2 The SAIC Health and Safety Officer (Group H&S Manager) is responsible 
for reviewing and approving FCRs which request or document changes 
in the H&S Plan, or which may affect the health or safety of the field team. 

5.0 GENERAL 

5.1 This procedure is intended to be used on field projects where a program process 
(e.g., client directed) for documenting, approving, and controlling changes to 
approved work plans is not in place. 
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5.2 The Program Manager, Project Manager. and/ or Contracts Managerdetermines 
if a client process is required. If not. this procedure is specified in the project Work 
Plan. 

5.3 The Program Manager or Project Manager in coordination with the SAIC 
Contracts Manager, determines how the client wants to process field changes 
and if this procedure is acceptable. 

5.4 Verbal or signature approval for a FCR must be obtained from the client before 
the FCR is implemented. 

5.5 A deviation from the requirements (cost. scope, milestone or method) of a 
project work plan or procedure. without an approved FCR or prior to approval of 
a FCR, constitutes a nonconformance and should be documented in a 
nonconformance report (NCR). 

5.6 The Project Manager may designate a Field Change Coordinator, when 
necessary. 

6.0 PROCEDURE 

6.1 FCR Processing 

6.1.1 The Field Team Leader completes a FCR form (Attachment I) in 
accordance with paragraph 6.2 below and notifies the Project 
Manager: 

6.1.2 The Field Team Leader initiates an entry in the Field Change Control 
Log (Attachment II) by inserting the assigned FCR number, the date 
initiated. the status. the procedure number or work plan section (s) 
affected, and the name of the person requesting the changes. 

6. 1 .3 ,The original FCR or a copy is sent to the Project Manager and 
either the original or a copy is kept with the Field Change Control 
Log. The handling of original and copies is atthe discretion of the Field 
Team Leader and Project Manager. 

6.1.4 The Project Manager discusses the FCR with appropriate members 
of the project team ( QA/QC Officer, Program Manager, Contracts 
Manager, H&S Officer, field team members, etc.) and makes any 
corrections needed. 
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6.1.5 If the FCRincludesachangeinthe projectH&S Planorhasapotential 
effect on the health or safety of the field team, the H&S Officer must 
approve the FCR. 

6.1.6 The Project Manager or designee then notifies the client Project 
Manager and if required, other client staff such asthe QA representative 
or Health and Safety representative, of the scope, justification and 
impacts of the request. The FC R form is then senttothe client Project 
Manager for approval. 

6.1.7 

Note: To expedite the process. the changes may be implemented 
after verbal client approval is obtained and documented. Verbal 
approval is documented by the Field Team Leader in the field logbook 
and in the Field Change Control Log. 

If the client Project Manager and others (if required) approve the FCR 
(and no other approval is necessary), the change is signed as 
approved, and sent to the Field Team Leader. A record copy is 
retained by the Project Manager. 

6.1.8 Afterthe FCR form is signed by the client, the form (original or copy) 
is inserted in the Field Change Control Log in place of the FCR noted 
in 6.1.3 above. The "Status" and "Date FCR Approved" columns are 
updated in the Field Change Control Log to indicate that the field 
change is complete. 

6.1.9 At the first opportunity, the Field Team Leader notifies all affected 
personnel of the field change. This notification is documented in the 
field logbook. If the FCR affects health or safety, the SHSO includes 
notification of the changes in one or more site safety briefings. 

6.2 COMPLETION OF THE FCR FORM 

6.2.1 . FCR NO.- An FCR number is assigned to the change request. 
Numbers are project coded and sequential. 

6.2.2 Date Initiated- The date change was first requested is entered in this 
field. 

6.2.3 Project- The name of the affected project. 
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6.2.4 Contract Number- The contract number under which the project 
operates. 

6.2.5 Requestorldentification- Print the name of the person requesting the 
change, organization, phone numoer, and title. The requestorthen 
signs in the signature block. 

6.2.6 Baseline Identification- Check each affected baseline, i.e., does the 
change affect the cost of the project. is there an increase or decrease 
in scope, is an established milestone (due date) affected, or is one or 
more of the methods (procedures 1 used to conduct the work affected. 

6.2. 7 Affected Document- The exact title. revision number, section number, 
etc. of the affected work plan or procedure is entered in this field. 

6.2.8 Description of Change- This field includes sufficient information 
for the reviewer to determine exactly how the affected work plan or 
procedure will be changed. 

6.2.9 Justification- Include all reasons for the change request. These may 
include reduction in cost. m1nim1zation of health and safety risks, etc. 

6.2.10 Impact of Not Implementing Request- Often, the reciprocal of the 
justification may be entered in this field. In some cases this statement 
may justify the change. 

6.2.11 Participants Affected by Implementing Request-Include all participants 
affected. These may include the field personnel implementing the 
change, the data managers. data users, subcontractors etc. 

6.2.12 Cost Estimate- The Field Team Leader or Project Manager includes 
an estimate of the cost effects based on implementing the request. 
The person providing the cost estimate signs in this block and prints 

. the appropriate phone number and date. 

6.2.13 Previous FCR Affected- Check the appropriate box. If the yes box is 
checked, indicate the number(s) of the previous FCR(s) in the space 
provided to the right. 
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Documentation generated as a result of this procedure is collected and maintained in 
accordance with requirements specified in QAAP 17.1, Records Management. 

8.0 A 1T ACHMENTS 

8.1 Attachment I- Field Change Request (FCR) form 

8.2 Attachment II- Field Change Control Log form 
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Attachment I 
Field Change Request (FCR) Form 

Field Change Request (FCR) 

FCR NO. DATE INITIATED 

PROJECT 

CONTRACT NO. 

REOUESTOR IDENTIFICATION 

NAME ORGANIZATION PHONE 
TITLE SIGNATURE 

BASELINE IDENTIFICATION 

BASELINE(S) AFFECTED 0 Cost 0 Scope 0 Milestone O Method of Accomplishment 
AFFECTED DOCUMENT (TITLE. NUMBER AND SECTION) 
DESCRIPTION OF CHANGE: 

JUSTIFICATION: 

IMPACT OF NOT IMPLEMENTING REQUEST: 

PARTICIPANTS AFFECTED BY IMPLEMENTING REQUEST: 

COST ESTIMATE($) ESTIMATOR SIGNATURE 
PHONE DATE 

PREVIOUS FCR AFFECTED OYES 0 NO: IF YES. FCR NO. 

CLIENT PROJECT MANAGER DATE 
CLIENT QA SPECIALIST DATE 
SAIC H&S MANAGER SIGNATURE (IF APPLICABLE) DATE 
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Field Change Control Log 
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Program--------- Sheet of -- -Project Name _______ _ Contract No .. ________ _ 

FCR DATE STATUS SOP. NO./WORKPLAN REQUESTOR DATE FCR 
NO. INITIATED SECTION AFFECTED APPROVED 
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1.0 PURPOSE 

The purpose of this procedure is to describe the standard method and equipment 
used to collect soil samples at the surface or in shallow excavations using an auger. 

2.0 SCOPE 

This procedure provides a disturbed sample. This procedure applies to a wide 
variety of soil types including sands, clays, and silts. The use of an auger is of 
limited value in rocky soil. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1.1 Environmental Surveillance Procedures Quality Control Program, 
Environmental and Safety Activities, Martin Marietta Energy Systems, 
Inc., January 31, 1990, Procedure ESP-303-2. 

· 3.1 .2 Environmental Compliance Branch Standard Operating Procedures 
and Quality Assurance Manual, U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 1991. 

3. 1 .3 Science Applications International Corporation Quality Assurance 
Administration Procedures (SAIC QAAPs}. 

3.1.4 Science Applications International Corporation Quality Assurance 
Program Plan (SAIC OAPP). 

3.1.5 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM). 

. 
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3.1.6 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 400. Equipment Decontamination. 

3.1. 7 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 1215, Use of Field Logbooks. 

3.1.8 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 650, Packaging and Shipping of Field Samples. 

3.1.9 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 625, Chain-of-Custody. 

3.1.1 O Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 350, Groundwater Sampling Procedures: Well Installation, 
Development, and, Abandonment. 

3.2 DEFINITIONS 

3.2.1 Hand-Operated Auger - A small, lightweight, metal auger. Diameters 
typically range between 1 and 4 inches. Augers normally are used in 
conjunction with 3 to 4 foot long metal shafts and T-handles. 

3.2.2 Motor-Operated Auger - A metal auger attached to a shaft and powered 
by an internal combustion or electric motor. Typical auger diameters 
range from 1 to 48 inches. This auger may be hand held. 

4.0 RESPONSIBILITIES 

4.1 SAIC CORPORATE OFFICER IN CHARGE 

The SAIC Corporate Officer in Charge is responsible for the oversight of Soil 
Sampling using an Auger 

4.2 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 
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4.3 QUALITY ASSURANCE/QUALITY CONTROL lQNQC) OFFICER 

The QNQC Officer is responsible for: 

4.3. 1 approving this procedure and 

4.3.2 verifying that this procedure is being implemented. 

4.4 HEAL TH AND SAFED' tH&S) OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and contractual 
H&S policies and procedures are in effect and verifying enforcement of same by 
line management. 

4.5 PROGRAM AND PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.5. 1 ensuring that all personnel are properly trained; 

4.5.2 ensuring that this and all appropriate procedures are followed; and 

4.5.3 verifying that the appropriate training records are submitted to the 
Central Records Facility (CRF). 

4.6 FIELD MANAGER -

The Field Manager is responsible for: 

4.6.2 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.6. 1 ensuring compliance with the Sampling and Analysis Plan (SAP); and 

4.6.3 overall management of field activities. 

5.0 GENERAL 

5. 1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological. and physical stress. which is consistent with U.S. 
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Department of Energy (DOE) and Occupational Safety and Health 
Administration (OSHA) established standards and requirements. 

5.2 Any deviations from specified requirements will be justified to and authorized 
by the Project Manager and/or the relevant Program Manager. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan tor relevant H&S requirements. 

5.5 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager for transmittal to the CRF in accordance with subsection 
4.5.3. 

5.6 This procedure is not appropriate for taking samples at a discrete depth, but 
may be used to take samples at an approximate depth. 

5. 7 Sampling tools and equipment are protected from sources of contamination 
prior to sampling and decontaminated prior to, and between sampling, as 
specified in FTP-400, Equipment Decontamination. 

5.8 The equipment required may include hand-operated, spiral-type, ship-type, 
open tubular, orchard-barrel, open spiral, closed spiral, post hole, clam shell, 
lwan, or machine-operated augers. 

5.9 Augers plated with chrome or other materials, except Teflon, must be cleaned 
of those materials prior to use. Stainless steel is preferred. 

6.0 PROCEDURE 

6.1 SOIL SAMPLING USING AN AUGER 

6.1.1 _Don clean gloves and using a stainless steel spoon, or other approved 
utensil, remove surface vegetation and debris from the immediate area 
around the marked sampling point. 

6.1 .2 Use plastic sheeting around work area. as necessary, to prevent equipment 
from coming in contact with potentially-contaminated surfaces. 
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6.1.3 Record the appropnate information and observations about the sample 
location in the field logbook. 

6.1.4 Assemble decontaminated auger. extension, and T-handle. if necessary. 
and advance the auger into the soil to the desired depth. 

6.1.5 Withdraw the auger from the soil. 

6.1.6 If a sample is not desired, remove the soil from the auger and repeat steps 
6.1.3 & 6.1.4. If a sample is to be taken in the next boring, replace the 
auger bucket with a decontaminated bucket and repeat steps 6.1.2 
through 6.1 .4. 

6.1.7 Perform any H&S measurements as specified in the H&S plan. 

6.1.8 Using a stainless steel Teflon spoon, spatula, or disposable scoop 
remove soil from the auger and place in a stainless steel bowl on a 
polyethylene sheet or a glass tray. The top two or three inches of soil in 
the auger are discarded. Remove aliquot for volatile organic analysis. 
Mix or composite soil as directed by the SAP. Using a spoon or other 
approved utensil, remove any large rocks or other organic material (i.e., 
worms, grass, leaves, roots, etc.). 

6.1.9 Using a decontaminated stainless steel or Teflon spoon, spatula, or 
disposable scoop, as appropriate, place soil samples in compatible 
containers. · Packaging, labeling, and preparation for shipment are 
implemented in accordance with FTP-650, Packaging and Shipping of 
Field Samples. 

6.1.10 Samples are placed in containers defined according to analytical needs 
specified in the SAP, and then, when appropriate, packed in ice as soon 
as possible. 

6.1.11 If changes in lithology are observed, consult the sampling and analysis 
plan. 

6.1.12 Complete the field logbook and chain-of-custody forms in accordance 
with procedures, FTP-1215, Use of Field Logbooks and FTP-625,Chain
of-Custody. 
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6.1.13 The hole is filled with materialsapprovedbythe SAP. Waste Management 
Plan or other applicable guidelines to avoid future safety problems. 
Excavated materials are placed in containers tor disposal or dealt with as 
specified. Borehole is abandoned, if necessary, in accordance with FTP-
350, Groundwater Sampling Procedures: Well Installation, Development, 
and Abandonment. 

7.0 RECORDS 

Documentation generated as a result of this procedure is collected and maintained 
in accordance with requirements specified in QAAP 17.1, Records Management. 

8.0 AIDCHMENTS 

8.1 Attachment I - Field Checklist 
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_Auger _Labels and Tags 

__ Auger Shafts and Handles _Plastic Sheets 

__ Wrench __ Lab Wipes 

Page: 
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_Logbook __ Decontamination Equipment 

__ Sample Containers with Lids Chain-of-Custody Forms 

_Safety Glasses or __ Custody Seals or Evidence Tape 
Monogoggles 

_Gloves _Sampling and Analysis Plan 

__ Safety Shoes Health and Safety Plan 

__ Ice/Cooler, as required _Appropriate Containers for Waste 
and Equipment 

_Black, Indelible Pen _Monitoring Instruments 

_Bowls _Spoons, Scoops, etc. 
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1.0 PURPOSE 

The purpose of this procedure is to describe the standard method and equipment used 
to collect surface and near-surface soil samples using a spade or scoop. 

2.0 SCOPE 

This procedure is applicable for collection of disturbed soil samples up to a depth of 
approximately 20 inches, or from the sides and bottoms of larger excavations and 
trenches. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1.1 Environmental Surveillance Procedures Quality Control Program, 
Environmental and Safety Activities, Martin Marietta Energy Systems, 
Inc., Janu~ry 31, 1990, Procedure ESP-300-1. 

3.1.2 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual, U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February1, 1991. 

3. 1 .3 Science Applications International Corporation Quality Assurance 
Administrative Procedure (SAIC QAAPs). 

3. 1 .4 Science Applications International Corporation Quality Assurance 
Program Plan (SAIC QAPP). 

3. 1 .5 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM). 

3.1.6 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP} 1215. Use of Field Logbooks. 

-. 
' .. . , 

_-.,, -·-
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3.1.7 Science Applications International Corporation Reid Technical Procedure 
(SAIC FTP) 400. Equipment Decontamination. 

3.1.8 Science Applications International Corporation Reid Technical Procedure 
(SAIC FTP) 625, Chain-of-Custody. 

3.2 DEFINITIONS 

None. 

4.0 RESPONSIBILITIES 

4.1 SAIC CORPORA TE OFFICER IN CHARGE 

The SAIC Corporate Officer in Charge is responsible for oversight of Soil 
Sampling Using a Spade or a Scoop. 

4.2 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.3 QUAlllY ASSURANCE/OUAlliY CONTROL (QA/QC) OFFICER 

The QNQC Officer is responsible for: 

4.3.1 approving this procedure and 

4.3.2 verifying that this procedure is being implemented. 

4.4 HEALTH AND SAFETY <H&Sl OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and contractual 
H&S policies and procedures are in effect and verifying enforcement of same by 
line management. 

4.5 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.5.1 ensuring that all personnel are properly trained; 
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4.5.2 ensuring that this and all appropriate procedures are followed; and 

4.5.3 verifying that the appropriate training records are submitted to the Central 
Records Facility (CRF). 

4.6 FIELD MANAGER 

The Field Manager is responsible for: 

4.6.1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.6.2 ensuring compliance with the Sampling and Analysis Plan (SAP); 

4.6.3 overall management of field activities; 

4.6.4 classifying soil and rock samples, as required in the SAP (all classification 
must be periormed by a geologist); and 

4.6.5 directing the packing and sealing of soil and rock samples. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological, and physical stress which is consistent with U.S. 
Department of Energy (DOE} and Occupational Safety and Health Administration 
(OSHA) established standards and requirements. 

5.2 Any deviations from specified requirements will be justified to and authorized by 
the Project Manager and/or the relevant Program Manager. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 Refer to the site or project/task-specific SAP for relevant sampling and analysis 
requirements. · 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
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or Project Manager for transmittal to the CRF in accordance with subsection 
4.5.3. 

5.7 Sampling tools and equipment are protected from sources of contamination 
prior to sampling, and decontaminated prior to and between sampling, as 
specified in FTP-400, Equipment Decontamination. 

5.8 A stainless steel, decontaminated garden spade is used to remove the top layers 
of soil to the required sample depth. 

5.9 The stainless steel or Teflon-lined decontaminated scoop is used to collect the 
actual soil sample. 

5.10 Use only stainless steel or Teflon-lined spades. Spades plated with chrome or 
other materials are not used. 

5.11 Disposable scoops may be used, if appropriate, for specified media and 
analytical parameters, in accordance with the SAP. 

5.12 A stainless steel spoon may be substituted for the scoop. 

6.0 PROCEDURE 

6.1 Use plastic sheeting, as necessary, to prevent equipment from coming in contact 
with potentially contaminated suriaces. 

6.2 Record the appropriate information and observations about the sample location 
in the field logbook. 

6.3 Don clean gloves and use a decontaminated spade to remove all vegetation 
and suriace material from immediate area around marked sampling point. 

6.4 Use the decontaminated spade to remove soil down to the level specified in the 
SAP. 

6.5 Measure and record the depth to the sample with a ruler or tape measure. 

6.6 Use a decontaminated scoop or spoon to remove a thin layer. if necessary, of 
soil that may have been in contact with the spade and discard. Take care that 
the scoop or spoon does not contact the layer. 
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6.7 Obtain an appropriate volume of sample with a separate decontaminated scoop 
or spoon. Use the spade or scoop to remove and discard any large rocks or other 
organic material (i.e., roots, twigs, insects. worms. etc.) from soil sample. 
Remove volatile organic compound sample, then homogenize samplethoroughy 
as specified in the SAP. Fill sample jar to volume specified. 

6.8 Fill out sample tag or label, put tag or label on jar. and apply custody seal, as 
specified in the SAP. As soon as possible, store samples in ice. 

6.9 An H&S representative will take the field measurements required by the H&S 
Plan. 

6.10 Use a new scoop or spoon for each sample taken. Don new clean gloves prior 
to beginning sampling activities at next sampling point. 

6.11 Complete the field logbook and chain-of-custody forms in accordance with 
procedures FTP-1215, Use of Field Logbooks and FTP-625, Chain-of-Custody. 

6.12 To avoid safety problems, fill the hole is filled with material in accordance with the 
SAP. Excavated materials are handled/disposed of as specified in the SAP, 
Waste Management Plan or other applicable guidelines. 

7.0 RECORDS 

Documentation generated as a result of this procedure is collected and maintained in 
accordance with requirements specified in QAAP 17 .1 , Records Management. 

8.0 AJTACHMENTS 

8.1 Attachment I - Field Checklist 



() SAIC FIELD 
TECHNICAL 
PROCEDURE 

Procedure No.: Revision: Page: 

FTP-550 0 6 of 6 

__ Spade 

_Backhoe or Hand Tools 

__ Scoop 

__ Ruler or Tape 

_Logbook 

Attachment I 
Field Checklist 

_Monitoring Instruments 

_Labels and Tags 

__ Plastic Groundsheets 

__ Lab Wipes 

__ Health and Safety Plan 

_Sample Containers, with Lids _Decontamination Equipment 

__ Safety Glasses or 
Monogoggles 

__ Ice/Cooler, as required 

_Gloves 

_Safety Shoes 

__ Black, Indelible Pen 

Chain of Custody Forms 

__ Custody Seals or Evidence Tape 

__ Sampling and Analysis Plan 

__ Appropriate Containers for Waste 
and Equipment 
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1.0 PURPOSE 

The purpose of this procedure is to establish guidelines for the uniform calibration 
and use of the turbidity meter. 

2.0 SCOPE 

This procedure applies to all turbidity meters. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1 .1 Environmental Surveillance Procedures Quality Control Program, 
Environmental and Safety Activities. Martin Marietta Energy Systems, 
Inc. January 31, 1990, Procedure ESP-300-1. 

3.1 .2 Environmental Compliance Branch Standard Operating Procedures 
and Quality Assurance Manual. U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 
1991. 

3.1.3 Science Applications International' Corporation Quality Assurance 
Administrative Procedures (SAIC QAAPs). 

•' 



0 

/ 

FIELD 
TECHNICAL 
PROCEDURE 

3.2 DEFINITIONS 

Procedure No.: 

FTP-910 

Revision: Page: 

0 2of 5 

3.2.1 Formazine- Standard solution used in calibrating turbidity meters. 

3.2.2 NTUs- Nephelometric Turbidity Units are the units used to express 
turbuidity. 

4.0 RESPONSIBILITIES 

4.1 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.1.1 approving this procedure and 

4.1.2 verifying that this procedure is being implemented. 

4.2 HEAL TH AND SAFETY lH&Sl OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and 
contractual H&S policies and procedures are in effect and verifying enforcement 
of same by line management. 

4.3 PROGRAM OR PROJECT MANAGER 

The Program o~ Project Manager is responsible for: 

4.3.1 approving procuedure: 

4.3.2 designating a qualified person to train personnel that will use this 
procedure; 

4.3.3 ensuring that all personnel are properly trained; 

4.3.4 ensuring that this and all appropriate procedures are followed; and 

4.3.5 verifying that the appropriate training records are submitted to the 
Central Records Facility (CRF). 
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4.4.1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.4.2 ensuring compliance with the Sampling and Analysis Plan (SAP); and 

4.4.3 overall management of field activities. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee 
exposure to chemical, radiological. and physical stress which is consistent 
with the U.S. Department of Energy (DOE) and Occupational Safety and 
Health Administration (OSHA) established standards and requirements. 

5.2 Any deviation from specified requirements will be justified to and authorized 
by the Project Manager and/or the relevant Program Manager and should 
be documented on the appropriate field change forms. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the_ modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 Referto the SAP for project/task-specific sampling and analysis requirements. 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the 
Program or Project Manager for transmittal to the CRF. 

5.7 The manufacturer's operating instructions accompanied by a summary 
page are attached to this procedure for this instrument. 

5.8 Turbidity measurements are determined through the light- absorption-
scattering method by using a glass electrode. 
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6. 1 Choose an instrument that is consistent with investigation requirements. 

6.2 See the manufacturer's operating instructions of Horiba U-1 O Water Quality 
Checker prior to use. Operate the instrument as per manufacturer's 
instructions and note in the field logbook which instrument is being used. 
Also note in the field logbook the method of calibration if more than one 
choice exists. 

6.3 Check the last calibration date to determine if it is current. Return the 
instrument to the calibration lab if the calibration is out of date. 

6.4 Record measurements in the appropriate field logbook. 

7.0 RECORDS 

Documentation generated as a result of this procedure is collected and maintained 
in accordance with requirements specified in QAAP 17.1, Records Management. 

8.0 ATTACHMENTS 

8.1 Attachment I - Field Checklist 

8.2 Attachmenf II - manufacturer's operating instructions are attached for 
each project requirement. 
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AppropriateTurbidity Instruments 

Calibration Standard/check source 

Safety Glasses or Monogoggles* 

Gloves* 

Safety Shoes* 

Logbook 

Black Indelible Pen 

Sampling and Analysis Plan 

Health and Safety Plan 

Revision: 

0 

Manufacturer's Instrument Calibration and Maintenance 

Decontamination Equipment 

*When specified by the site-specific H&S plan. 

Page: 
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1.0 PURPOSE 

The purpose of this procedure is to present minimum requirements for the 
creation, content specifications, completion, review, and storage of field logbooks 
during environmental sampling activities. 

2.0 SCOPE 

This procedure applies to all types of field logbooks used to support and document 
environmental sampling activities. This procedure provides guidance to the 
minimum requirements for logbook content. 

3.0 REFERENCES. RELATEQ READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1. 1 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC QAAPs). 

3.1 .2 Science Applications International Corporation Quality Assurance 
Program Plan (SAIC QAPP). 

3.1.3 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM). 

3.1.4 U.S. Department of Energy (DOE) Order 5700.6C, Quality Assurance. 

3.1.5 American Society of Mechanical Engineers (ASME) NQA-1-1989, 
Quality Assurance Program Requirements for Nuclear Facilities. 

3.1.6 "Controlling and Documenting Field Changes to Approved Plans," 
Environmental Restoration Program Division Procedure ERWM/C-
2303, Martin Marietta Energy Systems, Inc., Oak Ridge, Tennessee, 
July 19, 1995. 



c~ 
SAIC FIELD 
TECHNICAL 
PROCEDURE 

Procedure No.: 

FTP-1215 

Revision: Page: 

a 2of35 

3.1.7 Data Management Plan tor the Oak Ridge K-25 Site and Y-12 Plant 
Environmental Restoration Program Assessment Activities, Science 
Applications International Corporation, September 1992. 

3.1.8 Oak Ridge Gaseous Diffusion Plant (ORGDP) Remedial Action Program 
Data Management Plan, K/HS-232 (Rev. 1 ), Martin Marietta Energy 
Systems, Inc., Oak Ridge. Tennessee, April 1989. 

3.1.9 Standard Operating Procedures for Site Characterizations, DOE/HWP-
100 (Rev. 0), Hazardous Waste Remedial Actions Program (HAZWRAP), 
Martin Marietta Energy Systems. Inc .. Oak Ridge, Tennessee,July1990. 

3. 1.10 U.S. Department of Energy, The Environmental Survey Manual, DOE/ 
EH-0053. Appendix I, Sample and Document Management Guidance, 
August 1987. 

3.1. 11 U.S. Environmental Protection Agency, A Compendium of Superfund 
Field Operations Methods. EPA/540/P-87-001, Office of Solid Waste and 
Emergency Response (OSWER) Directive 9355.0-14, Washington, 
D.C., December 1987. 

3.1.12 U.S. Environmental Protection Agency, OSWER, Resource Conservation 
and Recovery Act (RCRA) Ground-Water Monitoring Technical 
Enforcement Guidance Document (TEGD), OSWER Directive 9950.1, 
Washington. D.C .. September 1986. 

3. 1. 13 U.S. Environmental Protection Agency, Test Methods for Evaluating 
Solid Waste, Third Edition. Vol. II. Field Manual, Physical/Chemical 
Methods, SW-846, Washington. D.C .. November 1986. 

3.2 OEFINITIONS 

3.2. 1 Correlation of Field Test Data - Comparison of any available field 
measurements obtained by more than one method. 

3.2.2 Environmental Samole - Solid, liquid. or gas samples collected for 
environmental measuring and monitoring. 

3.2.3 Field Logbook - A bound and sequentially numbered logbook that is used 
to provide a real-time. permanent record of activities, significant events, 
observations, and measurements taken at an investigation site. Depending 
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on the intended use of the logbook. it will contain, at a minimum, a title 
sheet and appropriate field data collection/documentation forms. 

3.2.4 Field Logbook Table of Contents - Pages located at the front of the field 
logbook used to index the contents. 

3.2.5 Identification of Anomalous Field Test Data - Identification of any 
abnormal or unusual field test data and evaluation of the impact of the 
results on the associated environmental data. 

3.2.6 Identification of Valid Samples - Interpretation and evaluation of field 
records to detect problems affecting the representativeness of 
environmental samples. Any environmental data associated with poor or 
incorrect field work is identified and documented. 

3.2. 7 Quality Assurance (QAl Review - The process of verifying the accuracy, 
completeness, legibility, consistency, and clarity of the field logbook 
entries. The QA review is completed as soon as possible after the 
logbook pages are completed and is conducted and documented by one 
or more persons who are independent of the activities being reviewed 
and are knowledgeable of the project requirements. The QA REviewer 
will sign and date to document concurrence. 

3.2.8 Sample Log Sheet - Logbook pages used to document information 
concerning the activities associated with the collection of a specific 
sample and/or sampling event. 

3.2.9 Task Team Activity Log Sheet-Logbook pages used to document general 
activities associated with the sampling event. 

3.2.1 O Validation of Field Analyses -Validation and documentation of whether 
the Quality Control (QC) checks meet acceptance criteria and whether 
corrective actions were taken when data from field analyses exceed 

. acceptance criteria. 

4.0 RESPONSIBILITIES 

4.1 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 
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4.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.2. 1 approving this procedure and 

4.2.2 verifying that this procedure is implemented. 

4.3 HEAL TH AND SAFETY <H&S) OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and 
contraceffect and verifying enforcement of same by line management. 

4.4 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.4.1 designating a qualified person to train personnel who will be using this 
procedure; 

4.4.2 ensuring that all personnel are properly trained; 

4.4.3 ensuring that this and all appropriate procedures are followed; 

4.4.4 determing what logbooks are required: 

4.4.5 verifying thatthe appropriate training records are submitted to the Central 
Records Facility (CRF); and 

4.4.6 verifying that logbooks and logbook copies are stored in accordance with 
this procedure. 

4.5 FIELD MANAGER 

The Field Manager is responsible for: 

4.5. 1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable: 

4.5.2 ensuring compliance with the Sampling and Analysis Plan (SAP); 
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4.5.4 assisting in the preparation of the SAP and its implementation; 

4.5.5 coordinating the actual content of field logbooks (e.g., the number and 
types of samples in each logbook. types of forms to include within the 
logbook, the need for blank forms. etc.); 

4.5.6 assigning field team members to teams: 

4.5.7 coordinating and preparing for field sampling activities: and 

4.5.8 storing logbooks in accordance with this procedure. 

4.6 DOCUMENT CONTROL OFFICER !DCO) 

The DCO is responsible for keeping the field logbook inventory in a "logbook of 
logbooks." The DCO records the serialized logbook number, the title or 
description of the logbook, the date of transfer, the name of the person to whom 
the logbook is assigned. and the specific project to which it is assigned. At the 
end of the sampling event. the DCO collects completed or unused field logbooks. 

4.7 FIELD SAMPLING TEAM MEMBERS 

The Field Sampling Team Members assist the Field Manager by collecting 
the required field samples and by documenting the sample collection activi
ties in a field logbook in accordance with this procedure. 

4.8 SITE HEAL TH & SAFETY OFFICER !SHSO) 

The SHSO is responsible for: 

4.8.1 ensuring that field activities comply with SAIC and contractual H&S 
policies and procedures and 

4.8.2 documenting H&S activities in a field logbook according to this procedure. 
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The QA reviewer is responsible for verifying the accuracy, completeness, 
legibility, consistency, and clarity of the field logbook entries and for documenting 
the completion of the review process. 

5.0 GENERAL INFORMATION 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological, and physical stress which is consistent with U.S. DOE 
and Occupation Safety and Health Administration (OSHA) established standards 
and requirements. 

5.2 Any deviation from specified requirements will be justified to and authorized by 
the Project Manager and/or the relevant Program Manager and should be 
documented on the appropriate field change forms. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 Refer to the SAP for projectttask-specific sampling and analysis requirements. 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager for transmittal to the CRF in accordance with subsection 
4.5.3. 

5.7 Depending on the requirements of the project. various logbooks are prepared for 
recording field activities information. These logbooks include, but are not limited 
to, Project, Field Sampling, Existing Well Field, New Well Field, Well Development, 
Soil Boring, Measuring and Testing Equipment, Decontamination, Usage and 
Inventory, and Health and Safety Logbooks. Based on information contained in 
the Sampling and Analysis Plan (SAP), the Quality Assurance Project Plan 
(QAPjP), the Waste Management Plan. and H&S Plan, the Program or Project 
Manager determines which logbooks are required. 

5.8 Field logbook entries must be written clearly and legibly. All entries must be 
factual, detailed, and objective (i.e., without distortion by personal feelings, 
prejudices, or interpretations) and are to be signed and dated by the author and 
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a QA reviewer. Use only indelible. waterproof black ink when making logbook 
entries. 

5.9 Field logbooks must be bound and sequentially numbered, and, if possible, 
waterproof. Verity or assign sequential page numbers to the top outside comer 
of each field logbook page beginning with the first page. 

5.1 O Make a slash (/)through all zeros (0) to distinguish them from the letter "O." In 
addition, write clearly so that the difference between the number five (5) and the 
letter"S" andthe number one (1) andthe letters ··1" or"l"will be easy to distinguish. 

5.11 When recording the date and time. use the format ··mm/dd/yy" for the date and 
the military or 24-hour clock to record the time (e.g., 15:00 for 3:00 p.m.). 

5.12 When making corrections to field logbook entries. mark through the error with a 
single line. Do not obliterate the error. Initial and date the correction and, if 
possible, document the need for the change. Any error discovered in an 
accountable document will be corrected by the person who made the original 
entry. 

5.13 To prevent the addition of information to logbook entries after their original date 
of entry, till in all blanks or sections on the field logbook pages. If any blanks or 
sections of the field logbook pages are not used. indicate such by drawing a line 
through the unused areas. Do not remove pages from the field logbook. Identify 
entirely unused field logbook pages by drawing a diagonal line from corner to 
corner of the page. Sign and date the page to indicate that the page was not 
used. 

5.14 Field logbooks must be controlled by a project DCO. The DCO is responsible 
for keeping the field logbook inventory in a "logbook of logbooks." Information 
to be recorded includes. but is not limited to. the serialized document number, 
the title or description of the logbook, the name of the person to whom the 
document is assigned, the date of transfer. and the specific project to which it is 
assigned. All field logbooks, completed or unused. must be returned to the DCO 
at the end of the sampling event. 

5.15 Using indelible ink, contrasting the background color. information listed on the 
cover of the field logbook includes. but is not limited to, the logbook number, 
project name, client, site name, type(s) of media sampled, name of the sampling 
organization, and project/contract number. In addition, the start date and, when 
complete, the completion date is also listed using indelible ink. 
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5.16 A field logbook is the primary record tor field activities and includes a description 
of any modifications to the procedures outlined in the SAP, the QAPjP, the Waste 
Management Plan. or the H&S Plan. along with the justifications for such 
modifications andthe dated signature of the person authorizing the modifications, 
or reference to document containing authorizing signatures. 

5.17 Field logbooks are intended to provide sufficient data and observations to enable 
participants to reconstruct events that occurred and to refresh the memory of 
field personnel if called upon to give testimony in legal proceedings. 

5.18 Field logbooks must be retrievable and protected against damage, deterioration, 
or loss. Maintain the security of field logbooks when not in use. Store field 
logbooks under lock and key or in a combination-locked safe. Photocopies of 
the completed field logbook pages are required to (dual storage requirements) 
be made on a regular basis and stored at a second location as backup records. 

5.19 Specific information to be reviewed during the QA review will include the 
following: 

5.19.1 Completeness of field reports -to determine whether all requirements for 
activities in the SAP, the QAPjP. the Waste Management Plan, and the 
H&S Plan have been fulfilled: that complete records exist for each field 
activity; and that the procedures specified have been implemented. Any 
environmental data affected by incomplete records should be identified 
and documented. 

5.19.2 identification of valid samples: 

5.19.3 correlation of field test data: 

5.19.4 identification of anomalous field test data: and 

5.19.5 validation of field analyses. 

6.0 PROCEDURE 

6.1 SAMPLE LOG SHEET 

6. 1 .1 The Field Sampling Team Member prepares a Sample Log Sheet for 
each field sample collected. 
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6. 1 .2 If not using a preprinted Sample Log Sheet. the Field Sampling Team 
Member refers to the SAP or the OAPjP for information necessary to 
complete a Sample Log Sheet. 

6. 1 .3 If using a preprinted Sample Log Sheet. the following information will 
already be filled in on the· front side of the Sample Log Sheet: 

a) project name; 
b) project number; 
c) sample identification (ID) number; 
d) sampling location code and description; 
e) sampling point code and description: 
f) geographic location of sample point, if available (Northing and 

Easting); 
g) sample media code. along with a description of the code; 
h) sample depth code. which shows the interval of collection; and 
i) sample type. 

6.1 .4 The Field Sampling Team Memberrecordsthedate(mm/dd/yy)andtime 
(military or 24-hour clock) the sample is collected. 

6. 1 .5 The Field Sampling Team Membernotesthecollection method used and 
indicates the type of equipment used for the sample (e.g., bailer, auger, 
dipper). 

6. 1 .6 The Field Sampling Team Member enters the weather conditions in the 
area (e.g., temperature: comments such as sunny, cloudy, foggy, rainy, 
humid. snowing). 

6.1. 7 The Field Sampling Team Member indicates whether there are any other 
activities in the area that could have an effect on the sample quality or 
assist in the interpretation of the sample results (e.g., heavy traffic, drill 
rigs, lawn mowers). 

6. 1 .8 If applicable, the Field Sampling Team Member records any other field 
observations deemed unique to the area (e.g., high water, pools, rock 
outcrops). 

6.1.9 The Field Sampling Team Member performs any field analytical 
measurements that are required forthe sample, and records the following 
information: 
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a) the measurement readings and units for each test performed (for 
ranges. record the highest value observed; for values less than the 
detection limit. record the result with the "<" prefix), and 

b) the instrument serial number and/or model number and the instrument's 
last calibration date. 

6. 1. 10 The Field Sampling Team Member checks the "YES" or "NO" box to 
indicate whether the sample was actually collected. 

6. 1. 1 1 The Field Sampling Team Member checks the "YES" or "NO" box to 
indicate whether the SAP sampling procedure was followed. 

Note: Check "NO" only if the SAP sampling procedure was not followed. 
This does not include deviations from the H&S Plan. If "NO" is checked, 
specify what deviations were necessary and why. 

6. 1. 12 The Field Sampling Team Member signs his or her name and dates as 
the recorder of the sampling information. 

6. 1 .13 The Field Sampling Team Member completes the second side of the 
Sample Log Sheet. If not using a preprinted Sample Log Sheet or blank 
Sample Log Sheets, the Field Sampling Team Member refers to the SAP 
or the QAPjP for information necessary to complete the second side of 
the Sample Log Sheet. 

6. 1 .14 If using a preprinted field logbook. the following information will already 
be filled in: 

a) sample ID number; 
b) container volume; 
c) container type; 
d) method name and analysis number; 
e) preservatives (type/volume) required for the sample; and 
f) name of the laboratory to which the samples are being sent. 

6. 1 .15 The Field Sampling Team Member records the chain-of-custody (COC) 
form number associated with the sample. 

6. 1 .16 If transportation of the samples to the laboratory is to be provided by a 
common carrier, the Field Sampling Team Member records the air bill 
number and name of carrier. 
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6.1.17 If a rinsate. field blank, and/or trip blank are associated with the samples. 
the Field Sampling Team Memoer records the ID numbers for the 
samples. If none of these are associated. he or she writes "NIA" in the 
spaces provided. 

6.1.18 If a field duplicate sample was collected, the Field Sampling Team 
Member records the ID number for the sample. If no field duplicate 
sample was collected. he or she wntes "NIA" in the space provided. 

6.1. 19 If necessary, the Field Sampling Team Member draws a sketch of the 
site. 

6. 1 .20 The Field Sampling Team Member signs his or her name and dates as 
the recorder of the sampling information. 

6.1.21 The Field Sampling Team Member draws a diagonal line across any 
unused portion of the page. or any unused Sample Log Sheets, signs, 
and dates. 

Note: This may be done only after the Field Manager assures the 
recorder that the pages will not be used. 

6. 1 .22 The Field Sampling Team Member submits the field logbook for a QA 
review and ensures that the QA reviewer signs and dates the appropriate 
pages. 

Note: -Have the QA review performed only when all the log sheets 
pertaining to that specific sample are complete. 

6.2 TASK TEAM ACTIVllY LOG SHEET 

6.2. 1 The Field Sampling Team Member prepares a Task Team Activity Log 
Sheet for each day's sampling activities. 

6.2.2 If not using a preprinted field logbook. the Field Sampling Team Member 
refers to the SAP or QAPjP for information necessary to complete a Task 
Team Activity Log Sheet. 

6.2.3 If using a preprinted logbook. the following information will already be 
completed on the Task Team Activity Log Sheet: 
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6.2.4 The Field Sampling Team Member records the date (mm/dd/yy) of the 
sampling activity. 

6.2.5 The Field Sampling Team Member lists the names of all Field Sampling 
Team Members involved in the sampling project for the date recorded. 

6.2.6 The Field Sampling Team Member records information in a narrative 
form denoting start and stop times of activities relating to the sampling 
event. The information that should be recorded will include, but is not 
limited to, the following: 

a) a record of the times of sampling team arrivals to and departures from 
the site throughout the day; 

b) names, titles. and organizations of any visitors who enter the site 
during the day; 

c) any unusual occurrences encountered during sampling; 
d) in coming and outgoing telephone calls that directly relate to sampling 

activities (summary of conversation and time); 
e) pagenumbersoftheSampleLogSheetsthatcorrespondtothatday's 

Task Team Activity Log Sheet: 
f) times of and reasons for any project delays; 
g) notes describing problems with any of the equipment or instruments, 

or items that are broken. and relevant serial numbers; 
h) notations that indicate which equipment was used to prepare the 

equipment QC rinsate sample if performed; and 
i) any other information that the Team Leader deems necessary to 

document the sampling activity. 

6.2.7 The Field Sampling Team Member records a summary of the morning 
and afternoon weather conditions. 

6.2.8 The Field Sampling Team Member signs his or her name and dates as 
the recorder of the sampling information. 

6.2.9 The Field Sampling Team Member draws a diagonal line, signs, and 
dates any unused portions of the sheet and any unused Task Team 
Activity Log Sheets. 
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Note: This may be done only after the Field Manager assures the 
recorder that the pages will not be used. 

6.2. i O The Field Sampling Team Member submits the field logbook for a QA 
review and ensures that the reviewer signs and dates the appropriate 
pages. 

Note: Have the QA review performed only when all the log sheets 
pertaining to that specific sample are complete. 

6.3 FIELD LOGBOOK TABLE OF CONTENTS 

6.3. i The Field Sampling Team Member updates the field logbook Table of 
Contents on a daily basis. 

Note: The Table of Contents may be partially completed before the field 
activities. 

6.3.2 If not using a preprinted field logbook. the Field Sampling Team Member 
refers to the SAP orQAPjP for information necessary to complete the field 
logbook Table of Contents. 

6.3.3 If using a preprinted field logbook. the following information will be 
provided on the field logbook Table of Contents pages: 

a) project name and 
b) project number. 

6.3.4 The Field Sampling Team Member records the Sample ID or Borehole/ 
Well ID number that was sampled or installed. 

6.3.5 The Field Sampling Team Member records the date of sampling or 
drilling. 

6.3.6 The Field Sampling Team Member records the sample's corresponding 
Task Team Activity Log Sheet and the Sample Log Sheet or Drilling/Core 
Log Sheet page numbers. 

6.3.7 The Field Sampling Team Member draws a diagonal line across, signs, 
and dates any unused portion of the page and any unused Table of 
Contents pages. 
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Note: This may be done only after the Field Manager assures the 
recorder that the pages will not be used. 

6.3.8 The Field Sampling Team Member submits the field logbook for a QA 
review and ensures thatthe QA reviewer signs and dates the appropriate 
pages. 

Note: Have the QA review performed only when all the log sheets 
pertaining to that specific sample are complete. 

6.4 QA REVIEW 

6.4.1 The QA reviewer ensures the accuracy and completeness of the field 
logbook entries using the protocols for QA review given in Section 3.2and 
the general information given in Section 5.0. 

6.4.2 The QA reviewer ensures that the Sample Log Sheets are completed as 
required in Section 6.0. Steps 6.1 .1 through 6.1.22. 

Note: Both the front and back pages of the Sample Log Sheet require 
a QA review and signature. 

6.4.3 The QA reviewer ensures that the Task Team Activity Log Sheets are 
completed as required in Section 6.2. Steps 6.2.1 through 6.2.10. 

Note: A Task Team Activity Log Sheet entry must be completed that 
corresponds to each Sample Log Sheet in the field logbook. 

6.4.4 The QA reviewer ensures that the field logbook Table of Contents is 
updated with the appropriate information as required in Section 6.3, 
Steps 6.3.1 through 6.3.8. 

6.4.5 The QA reviewer provides his or her signature and date only after the QA 
. review of the field logbook pages has been performed and all noted 

omissions. inconsistencies. illegible entries, ambiguities, and inaccuracies 
have been appropriately resolved by the Field Sampling Team Member. 

Note: The QA reviewer will not make any additional entries to the field 
logbook except for the following: 
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d) drawing the diagonal line across. signing, and dating any blank Task 
Team Activity Log Sheets, Sample Log Sheets, and Table of Con
tents pages that were not assigned a sample ID number. This may 
be done only after the Field Sampling Team Members and the Field 
Manager assure the QA Reviewer that the pages will not be used. 

7.0 RECORDS 

Documentation generated as a result of this procedure is collected and maintained in 
accordance with requirements specified in QAAP 17.1, Records Management. For 
projects in an on-hold status: partially completed logbooks are considered temporary 
records and are maintained in a locked. one hour fire ratedsafeorcabinentforaperiod 
not to exceed three months from date of last entry in logbooks. After that period, the 
logbook is closed out and submitted in accordance with QAAP 17.1. A copy of the 
completed logbook will be submitted to the client Project Manager. 

8.0 ATTACHMENTS 

8.1 Attachment I - Example Logbook Cover Page 

8.2 Attachment II - Example Table of Contents Page 

8.3 Attachment Ill - Example Task Team Activity Log Sheet 

8.4 Attachment IV - Example Drilling1Core Log Form 

8.5 Attachment V - Example Sample Media Codes 

8.6 Attachment VI - Example Sample Log Sheet 

8.7 Attachment VII - Example Monitoring Well Form 

8.8 Attachment VIII - Example Telescoped Well Form 

8.9 Attachment IX - Example Well Installation Activity/Progress Report Form 

8.10 Attachment X - Example Well Development Form 
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8.11 Attachment XI - Example Hydrogeologrc and Geologic Characterization Field 
Water-Level Measurements Form 

8.12 Attachment XII - Example Borehole or Well Plugging/Abandonment Form 

8.13 Attachment XIII - Example Decontamination Form 

8.14 Attachment XIV - Example Equipment Calibration Form 

8.15 Attachment XV - Example Record of Data Entry Form 

8.16 Attachment XVI - Example Sample ID/COC Tracking Form 
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Attachment I 
Example Logbook Cover Page 

LOGBOOK 

PROJECT TITI.E.: 

WORK Stn:: 

CON"mAcr I: 

TASK ORDElt: 

PROJECT MANAGElt: 

TELE.PHONE NUMBERS: 

SITE LOCATION: 

START DATI:.: 

EM> DATI:.: 

. 
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Attachment II 
Example Table of Contents Page 

~:~f:i#/:~~~r-fu£~~~:;.~-
PAGE F1E1J) LOG PAGE FlELD LOG 
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Attachment Ill 
Example Task Team Activity Log Sheet 

I PROJECT N.Utt: 

TASK TEAM ACTIVn'Y LOG SHEET 

PROJECT NO: 

0...-4""71': PAGE. OF -TmTumM-IMn: 

~ (-IYM ISM ... -.....1: 

0.,. Wulhn Coe~: A .M. 

P.M. 

IZC'DRDED I Y: QA an:cu:Zl IY: 

~· 
rs;p..r.1 

19of35 

I 
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Attachment IV 
Example Drilling/Core Log Form 

.... .1 ......... , ••• • ---· .... -·. • • •• • •. • 

~·;~~ .. ;~~--~~-"'·~;t~:;-:..;_.;,; .DJUILING1.COREU>G··' ':~=""~- · ·."':.~. 
"' •• •• ,~~-.J •••• ....;.:;:::.:;_.,.'i; - .. _,. . . ·::W.~.l""T""\" ..,.. ··~Ef?...:i.·--· .,,., ... 

-~~- .c~· -····-··.":':"••·('•,,.,,,4 .•.a: ... ·-~ ......... ,. '·"··· ~ . . 
PR.OJECTNAME: ~~-. ·Z;..j;'.'.:"'.'.! -~ · •. ,~ ~: .: __;,~~- ·:,--·.~··~·· •. c:=_-l'ROJECT NO: 

Pace_ o( -
' 

Site Location: Drilli.a&(dateltime) 
Borinc I Well ID: Started_!_ 119 ---Completed_l_llJ ---Deptb Drilled reet Hole Diameter inches 
Deptb 10 Water reet Hammer Weicht inches 
Drilliac Method Hammer Drop inches 
Drilll.ac Fluid Used 

Drillin.c Contractor 
l.oued By Driller 
Company Bel per 

Drill Make &. Model 
Type af Sample/Corine DeYice•• 

....... c-o..- c.. -c-- flt/Al "---- .__, .. ..., LUI 

"° n.- TO .. ,,_ .... -.. ....-1c--.-..•1 -
I I I 

I I I 

I I I 

I I I 

I I I 

I I i 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

• Dd'OM cellH';•~ colllLihlceu, IOil tJ9c, 1r111:1 ce!UUDa1111&s, plaslicity, moillun collle• •• S • Splil ,,_. 

MOIST\JRE COMT'Dn' T • Slaclbr tube 
DRY • v.,., ... ••isluH COOUll( D • Duailo• 
MOIST • tm .. •tdial• -CllVH cooi•at, ,....uu darllr•d by .. rll1ct ••IU , • Pildltr 
WET• \leilllo frtt •Mer, Mil..,.., .. ,,_ -•r-botariAc ...,. 0 • Olhcr . 

PREPARED BY: DATE: 

QA BY: DATE: 
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Attachment IV (continued) 
Example Drllling1Core Log Form 

. 
=,,.~-..:.,.4iir~;~~ ~~":'; . .:::r~ ...... - .. .... .. :.~ ..... -.. , ... ··~····· .... ":".""'-· _.; ..... -~·~·!~ 
.;;..-. ·-s•:.~~-.:~~~..-,-::t".l)RR1JNG'l.CORE:r.oG ·.•.:;r ... • .. -1 ""·-~•· ~: ••. · -·:f.t·•·-.·ep-~ .. ._, ..... _ ... v- ... =~.-...~ .... ~·~,~ .. ¥·...-· v· ........... ~-~--· .. ~, ,.., .. "'.. · 
acini:T~;.~::-.... ~--;~~-.!i=~:.-:~~~~~~· ~~ .•. t ..... ·-.;~~--·.71·-· · .. •·· ·-.• · •. 

• . • • • . . ... -~ · • • ..... ;l.:. .. l •. ,. .. ... .. --l'llOJEC'I' NO • .. 

Pace_ of -Boriac I WeU ID: 

l.oued By Compaoy 

--·c-o.. l c-

I -c-- I """' ,!: .. I 
Cll ___ ,,,_ ._ ... ltHV 

llO laOM TO .. ,, ... w-t 
S...-•C-__ .,,._ 

I I I 
'~ 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

•Dir- colw, mU..r coasUnouu. llM1ry,c,1nc1 roua.Cueets, platiciry, moinun coMn& •• 5 • Splil .,... 

9elmJIU: COHn:."ll' . T • Sll•lllr 111be 
•Y • Vrry loa molftVH c-... D•De..,._ 
llOlST • 1..aer•ecliatc ••illlun co.1..._ rraim dui..-tl by 1Urf11r1 wuar r • PildMr 
WET· Vil.iblo frM -.ta-, Mil -pit frwa -er·~ - 0. OdMr 

PIEPARD> BY: DATE: 

Qt RY: DATE: 
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Attachment V 
Exampte Sample Media Codes 

SOIL 

sc)up MAmre&s 

[01) Surface (~ in:hesl 
1021 Subsunacie (~ in:hesl 
[091 Other 

SEDIMENT I SLUDGES 
(11) Uk6'Pcna 
(12J RMlflStrsam 
(13)~ 
l1'J Dnmv'Tank 
(1110Uw 

AIRSAMPlE 
(21) Filler 
1221 SoctMltW 
IZIJS~Dusl 
1241 Gases 
(29) Olher 

BIOLOOICAUTERRESTRIAl 
[31) Biota 
1351) Olher 

GEO-TECHNICAL 
141) Retained on IMO 
f42J Rt11anea on '200 
("3) Passeci thraugtt '200 
f411 Olher 

ugurp MAmrcss 

SURFACE WATER 
(51) UlwPord 
1521 RNeflSU'eam 
15311~ 
154)~ 
(SS)~ 
(58) OU-

GROUNDWATER 
lt1J~w.a 
1821 Eldrac:li:x\ Wei 
IGJ 1"'8clcn Wei 
(&q lrri;Cian Wei 
1651 LysimNr 
IMJ Monlcmg Wei 
l67J ObsernlionWel 
IUJ Pial:lmNr 
1611 Clher 
16AJ N>ic Watet &wly 
168) Purge Wei 
(6CJ TeSIWel 
(60) Va+1« Wei 
l6EJ L.aa::Nle Wei 

CONTAINERIZED 
SEALED 
[71) OrunVTariit 
[7IJ OU-

UNSEALED 
1111 DrunVTmt 
laJOUw 
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SAMPLE m NUMBER.: DATE COIJ.ECn]) CMMJDD/YY): ---
TIME:----

SAMPLING LOCATION CODE: -------

D?SCR.IP1lON: -------------------------

SAMPLING POU-T CODE: --------

DESCR.IP1lON: -------------------------
NORTHING: ______ EASilNG: ______ ELEVATtON: ____ ___ 

SAMPU DEPTH CODE: __ : ---TO --------- BELOW LJ.ND SURFACE 
SAMPUt MEDIA CODE: _ DP.SCllIPllON: ---------------
WV.lllER: __________ _ 

Acnvm:ES IN AREA: --------
FD!ll> OBSl!'llVATIONS: ----------------------

llEADINC LAST CAUL 

R.ADIOAC'11VITY: 

PR: 

CONDUCTIVITY: 

REDOX: 

DO: 

ORGANIC VAPORS: 

TURBIDin': 

Ocher 

SAMPLE ll'PE: 0 CRAB a SPATlAL COMPOSI IE a TIME COMPOsmt 
0 QC 11UP 8LJ.NK a QC RINSATE a QC FIELD !LANK 
0 OTHEK (SPECIFY')-------

SAHPU COLI.E.CTD>: O'a'Es ~o SAP SAMPl:.INC PROCEDURE WAS FOU.OWD>? OVE.s Qfo 
IF SAP WAS NOT FOLLOWED, SPECIFY WHAT DEVIATIONS WERE NECESSARY AND WHY: 

RB:OR.DED BY: --------- QA OtECE.ED BY: --------
(SICNAnJRm (SlCNA nJ1tEl 



r 

I SAMPLE ID NUMDER: 

CONTAINER 
VOUIM! I CONTAINER 

lmO TYfE 

• • • I ·, -••.• , \.I .... , .•.• •, . "' 
· SAMPIZ LOG~~: :::; ; :.•. ;~: • ~ ~ ·•: ~i 

• ••' 11' ''. • , • j .• I I. ,• • "f ." • . • j ,•' ' . ' 
, • t" • :;; ti.• ·•~-!"":of~ ....... ~·c.f t•.•. I:.• .,:...·t \.':1 :. 
I , ' . •,I .• I . '1 · :.- ' , · 

METIIOD HAM! AHD HUMHR 
ANALYSIS 

fllLSERVATIVES 
Cl'Y'Pf.IVOL) C-0-C I 

COl'<TAJNER 
ADl ID.J. I I LOT I 

.. 
I 

:-.•, 
;,; f· 
,/; "~ .~. 

LAllOllATORY 

SAMPLE ID'S RINSATE: TRIP BLANK: ____ _ FIELD DUPLICATE: ___ _ FIELD BLANK: ----
RECORDED BY:_~--~---;:~::-:-:==~--~--~---

(SIGNA TIIJlE) 
QA CHECKED BY:~------------------------~ 

(SIGNA 1llll£t 

=~ 3 D> 
"D n 
- ::r CD 3 en CD 
D> :I 
3-
"D !5 
ii-n 
r- 0 
0 :I 
cc ::::!: 

en ::J 
:re 
z& --

() 
~ ,, 

"tJ -f en 
:u PJ )> g :c 0 
m z -n c--com 
:ul>r mrc 

:!l 
"tJ 
I ..... 

N 
...& 
U1 

0 

~ 
0 -~ 

'lJ 
~ 

0 
n 
CD 
Q 
c 
~ 

CD 
z 
0 . .. 

:n 
CD 
< 
iii" a· 
:I .. 

"'D 
ID 

CD 
CD .. 
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Example Monitoring Well Form 
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PROJECT NO: 
BEGIN: END: 

- nn 

•. e • . . .... ---
--·-- ~ 
--

==------· -------............ . --
f-i'".,... _____ • , .. ,.. -------t . . . . . . .... 

r------1111;~ ... --..... ------------...... 

--------------t .......... . 
..• - .. ---+--+---"' -.. -· ' ..• ... -.-.. 
. - . . ..;_~; -- -

.. t--t--+---.. lln1alo S ICllllUI -----~ 

· ... 
: -:1.;:,,~ ... :-_.,..~f------ -- Cl --.. ~~- ·-. 

. . . ,_ ..,,._ Cl _. ------- •••••••••• 
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. ··-~~-~-;. . ·- ...... -.. •.. 
~~~~~~~--. 
_PR.OJl:Cr NAME: 

WEU. NUMBER: 

·<-· • 
';"'·· 
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Attachment VIII 
Example Telescoped Well Form 

Page: 

.., .. 
PROJECT NO: 

BEGIN: END: 

..... ___ _ -CM'...,UllZ_.L_ -- -·..,~-.U.0------·--

26 of 35 

r------..._---~~r"""":;:::--r---_-_-_-__ •_n_.,.. ______________ ---r 

IQ.I 1111. -I ... _ 

IQ.I ... ... _ 

--- ____ ....... -0-. 

S:I•------- °' fOIG'lll:1M CMIG ---
----~ 

I 
--.~-~ 

~-----~~--"'.' _________________________ _ 

L_-----~m:,: ... :-:o;-:•:au;:-~,:~:.;----::::::::::::::::::::+ ......... . 
~ 

l'!:i-------~ ~ --
P--------- ll:P • n. 'IUI ...., ____ ... ,,_, 

----------------~·· ......... . 
...... -- -

i--------~ 0 - ----------~············ 

}-------- -- "' -
-- OIOQ.11 ---------------~······ ..... 
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Attachment IX F m 
Example Well Installation Activity/Progress Report or 

WELL INSTAI.J...ATION AC't1VTIY I Plt.C>GRE§ REPORT 

l'ROIECT NAME.s .''·. PROJECT NO: 

WELl. ID: Date Staned:, _____ 'iune: ___ _ 

Ftnished: 'iune: 

DrilliA& Method: Borehole Diameter: 

SupenisorlC-locist: Driller-: 

Dril~ Com~ny: Helper: 

Foo~e drilled I Aucered I Cored: n to ft 

MA 1llUAL USED: Bentonite: Bacs. Bentoaite: Buckets i-;;.,;;.;.;;;.;;.;;;.;;.:.:... __ __;:::;:;_ ____ ~~;;.:.;.;~:_..------------; 

Cement(&roul): Bap 

Saod: Bap Comments: 

Water Used: I Source: I Quantity: Gals 

Lubricaau Used: 

Well CoastnictioD MJaterials Used: 

lad& WeU Casiac ft lad& WeU Screea ft 

lach Outer C&siac n 
Well Caps & l'tugs pair Number of Guard POS'lS 

Dnin Bole (yeslao) Stamped m (yesJao) 

Ac:tirities I Comments: 

Driltrs Sicoature: Date: 

Suprrisory G«slotist Sicnature: Date: 

PWI Supen\sor Sicn:nure: Date: 

0:.te: QA Chttked By: 
--~----
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Attachment X 
Example Well Development Form 

I -·· .. . . . 

PROJECT NAME: ' "':-"• 
PROJECT NO: - :~ ·. 

Date: I I --- Tune: __ _ 

WeU Number aad Loatioa: --------------------

DeYelopraeat Crrw: -----------------------

Water LeYels/Time: Imtlal: I Pumpiac: I 

Flaal: I 

Total WeU Depth: Initial: FTBTOC FiDal: FTBTOC 

Date aad Tame: Becin: I Completed: I 

DenJopmeat Method(S): 

Tota! Quantity of Water Remoyed: ____ :als 

nELD MEASUREMENT SElllAL NUMBER. DAll: OF L\ST CALIBRATION 

Temperature 

Specific Coaduc:tMty 

pB 

Turbidity 
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Attachment X (continued) 
Example Well Development Form 

s J~ 
z E ~~-
o ·fi 1 
i::: 
< u 
g 

Page: 

~ 
l • .. 
j 
' j 
I 

l 
I 
:! • 
"' • 
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Attachment XI 
Example Hydrogeologic and Geologic Characterization 

Field Water-Level Measurements Form 

z 
0 
I= 
~ 
u 
9 

Q 
0 

f: 
~ 

~o 
~ z: 

I e 
2i 

z· e ~ ::l 
~5i 

2ir 
f~~ 
Ill~ 
Cl 

~ 

~~ 
~ 
r:! 
~ 
Cl 
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Attachment XII 
Example Borehole or Well Plugging/ Abandonment Form 

I BOREHOLE OR WELL l'WGGING I ABANDONMENT 
PROIECT NAME: PROJECT NO: I 

SITE ID NUMBER.: DATE PLUGGED-'-'-

SITE COORDINATES: N: DEPTH BLS (n) 

E: 

n'PE OF CASING: 

CASING DIAMETER (ID) (ill.) GROUND ELEVATION (n msll 

SCU:ENED ELEV A TION (Cl msO 

GEOLOGIC MA TERlAL AT SCREEN 

AMOUNT OF CASING REMOVED <n> 

PLUGGING MA TERlAL 

APPROX. VOLUME OF PLUGGING MATElUAL (aa ft.) 

PLUGGING METBOD 

RDIARKS 

. 

RF.CORDED BY: QA CHECKED BY: 
(Sicnature) (Sicnatun!l 
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PROJF.CT NAME: 

EQUIPMENT 
D41t: RJNS4n: NO. 
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Attachment XIII 
Example Decontamination Form 

DECONTAMINATION 

ITEMS 

. 

Page: 

32 of35 

PROJECT NO: 

DECO~'ED BY 

-----------------------··------~ 



(~ 
\.,_ / 

"O -t en 
:n Pl l> 8 :c 0 

! EQU'IPMF.NT CALIBRATION mZ "Tl 
I o--com 
I l'ROJXCT NAME: PROJECT NO: :0 l> ,.. . re 

CATEGORY l M & TE CALIBRATION LOG m 
CALDllATION MEASlJUMENf 

rn:M IACKGllOUND llEStoNSE 
IDENTTfTER DESCIUmON PRE ADJtJSTMmr rosr CHECK CHECK NAME DA11! 

I 

~ 
"tJ D> 

3 
., 
0 

"C ~ 0 
ii (I) 

"O Q. 
m I c 
.c )> ..... ., 

I\) (I) 
E. ::i -' z "C D> UI 
3 0 p 
(I) ::J" .. 
:J 3 
- (I) 0 :J 

D> -= >< 
C" -., < :n D> e. (I) 

0 < 
:J 0 

c;;· .,, 0 
0 :J ., .. 
3 

"O 
ID 
Ul 
(I) .. 

~ 
0 -~ 
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Attachment XV 
Example Record of Data Entry Form 

FOR DATA COORDINATOR USE ONLY 

DATA ENTRY PERFORMD> BY: 

DATE ENTERED: 

NOTF.S: 

. DATA ENTRY PERFORMD> BY: 

DATE ENTERED: 

NOTF.S: 

DATA ENTRY PERFORMD> BY: 

DATE ENTERED: 

NOTF.S: 
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Attachment XVI 
Example Sample ID/Chain-of-Custody Tracking Form 

SAMPLE ID I COC TRACKING FORM 

PROJECT NAME: PROJECT NO: 

SAMPLE ID I FIELOCOC I LABCOC 

I 
SAMPLE ID I FIELD CCC I L.ASCOC 

I I I I 
I 

I I I I 

I I I I 
I I 
I I 
I I 
I I I 
I I 
I I 
I I 
I I I I 

I 
I 
I 
I 
I 
I 

·' I 
I 
I I . 

I 
I 
I I -I I I I I 
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FIELD TECHNICAL PROCEOURE . -·,:s :.) : • 
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:!.!J li ;,,.,! 

Title: Field Measurement Procedures: pH, Temperature, Salinity, and Conductf\tity,.:::-,~· 

Procedure No: FTP-880 Revision: 3 Date: 10/13/93 Page 1 of 5 ... :·":~- r~ 

I 
1.0 PURPOSE 

Date: ~QC Officer: 
1~/!.J/iJ , /llMtn e. 13~ Date: 

Jo/13 /73 

The purpose of this procedure is to establish guidelines for the uniform calibration 
and use of pH, temperature, salinity, and conductivity meters. 

2.0 SCOPE 

This procedure applies to all pH, temperature, salinity and conductivity meters. It is 
not necessary that one instrument be capable of measuring all four parameters (i.e. R 
pH, temperature, salinity, and conductivity). 

3.0 REFERENCES, RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1.1 Environmental Surveillance Procedures Quality Control Program, 
Environmental and Safety Activities, Martin Marietta Energy Systems, 
Inc. January 31 , 1990, Procedure ESP-300-1. 

3. 1 .2 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual, U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 1991. 

3.1.3 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM). 

3.1.4 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC QAAPs). 
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3.2. 1 Buffer Solution - Commercially prepared standard solutions with known 
pH concentrations. Solutions are traceable to the manufacturer by lot 
number or similar documentation. 

4.0 RESPONSIBILITIES 

4.1 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.2 QUALITY ASSURANCE/OUAL!lY CONTROL (QA/QCl OFFICER 

The QA/QC Officer is responsible for: 

4.2. 1 approving this procedure and 

4.2.2 verifying that this procedure is being implemented. 

4.3 HEAL TH AND SAFETY f H&S> OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and contractual 
H&S policies and procedures are in effect and verifying enforcement of same by 
line management. 

4.4 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.4.1 designating a qualified person to train personnel that will use this 
procedure; 

4.4.2 ensuring that all personnel are properly trained; 

4.4.3 · ensuring that this and all appropriate procedures are followed; and 

4.4.4 verifying that the appropriate training records are submitted to the Central 
Records Facility (CRE). 
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4.5.1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.5.2 ensuring compliance with the Sampling and Analysis Plan (SAP); and 

4.5.3 overall management of field activities. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological, and physical stress which is consistent with the U.S. 
Department of Energy (DOE) and Occupational Safety and Health 
Administration (OSHA) established standards and requirements. 

5.2 Any deviation from specified requirements will be justified to and authorized by 
the Project Manager and/or the relevant Program Manager and should be 
documented on the appropriate field change forms. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 Refer to the SAP tor project/task-specific sampling and analysis requirements. 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager for transmittal to the CRF. 

5.7 The manufacturer's operating instructions accompanied by a summary page 
are attached to this procedure for each instrument on site. 

5.8 pH measurements (Hydronium Ion Concentration) are determined 
electrometrically using either a glass electrode in combination with a reference 
potential, or a combination electrode and pH meter. 

R 
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5.9 Conductivity measurement is determined electrometrically using either a glass 
electrode or conductivity cell. 

6.0 PROCEDURE 

6.1 Choose an instrument that is consistent with investigative requirements. 

6.2 See the manufacturer's operating instructions prior to use. Operate the 
instrument as per manufacturer's instructions and note in the field logbook 
which instrument is being used. Also note in the field logbook the method of 
calibration if more than one choice exists. R 

6.3 Check the last calibration date to determine if it is current. Return the 
instrument to the calibration lab if the calibration is out of date. 

6.4 Record measurements in the appropriate field logbook. 

7.0 RECORDS 

Documentation generated as a result of this procedure is collected and maintained 
in accordance with requirements specified in QAAP 17.1, Records Management. 

8.0 AITACHMENTS 

8.1 Attachment I - Field Checklist 

8.2 Attachment II". A summary sheet andthe manufacturer's operating instructions 
are attached for each project requirement. 

R 
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Appropriate pH, Temperature, Salinity, and Conductivity Instruments 

Calibration Standard/check source 

Safety Glasses or Monogoggles* 

Gloves* 

Safety Shoes* 

Logbook 

Black Indelible Pen 

Sampling and Analysis Plan 

Health and Safety Plan 

Manufacturer's Instrument Calibration and Maintenance 
Manual 

Decontamination Equipment 

*When specified by the site-specific H&S plan. 
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Title: Field Measurement Procedures: Dissolved Oxygen . , .. , ..... 
Procedure No: FTP-955 Revision: O Date: 6/30/93 

1.0 PURPOSE 

The purpose of this procedure is to provide general instructions both for calibrating 
dissolved oxygen meters and for taking field measurements of dissolved oxygen in 
natural and waste waters. 

2.0 SCOPE 

This procedure describes the use of the membrane electrodes (ME) probe method for 
field measurement of dissolved oxygen in a variety of ground, surface, and saline 
waters, as well as in domestic and industrial wastes. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1 .1 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual, U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 1991. 

3.1.2 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC QAAPs) 

3.1.3 Science Applications International Corporation Quality Assurance 
Program Plan (SAIC QAPP). 

3.1 .4 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM). 

3.1.5 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 400. Equipment Decontamination. 
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3.1.6 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 625. Chain-of-Custody. 

3.1 . 7 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 1215, Use of Field Logbooks. 

3.2 DEFINITIONS 

None. 

4.0 RESPONSIBILITIES 

4.1 SAIC CORPORA TE OFFICER IN CHARGE 

The SAIC Corporate Officer in Charge is responsible for oversight of Field 
Measurement Procedures: Dissolved Oxygen. 

4.2 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.3.1 approving this procedure and 

4.3.2 verifying that this procedure is being implemented. 

4.4 HEAL TH AND SAFEiY <H&Sl OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and contractual 
H&S policies and procedures are in effect and verifying enforcement of same by 
line management. 

4.5 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.5.1 ensuring that all personnel are properly trained: 
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4.5.2 ensuring that this and all appropriate procedures are followed: and 

4.5.3 verifying that the appropriate training records are submitted to the Central 
Records Facility (CRF). 

4.6 FIELD MANAGER 

The Field Manager is responsible for: 

4.6.1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.6.2 ensuring compliance with the Sampling and Analysis Plan (SAP); and 

4.6.3 overall management of field activities. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological, and physical stress which is consistent with U.S. 
Department of Energy (DOE) and Occupational Safety and Health Administration 
(OSHA) established standards and requirements. 

5.2 Any deviations from specified requirements will be justified to and authorized by 
the Project Manager and/or the relevant Program Manager. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 Refer to the SAP for project/task-specific sampling and analysis requirements. 

5.5 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project manager for transmittal to the CRF in accordance with subsection 
4.5.3. 
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5.6 The most common ME instruments tor determination of dissolved oxygen (DO} 
in water are dependent upon the rate of diffusion of molecular oxygen across a 
membrane and upon electrochemical reactions. Under steady-state conditions. 
the current or potential can be correlated with DO concentration. 

5.7 lntertacial dynamics at the ME-sample intertace are a tactor in probe response 
and a significant degree of intertacial turbulence is necessary. For precision 
pertormance, turbulance must be constant. 

5.8 Dissolved organic materials are not known to interfere in the output from DO 
probes. However. dissolved inorganic salts are a factor in the performance of 
DO probes. Reactive gases that pass through the ME probes may interfere. For 
example, chlorine will depolarize the cathode. cause a high probe output. and 
eventually desensitize the probe. Hydrogen sulfide will interfere with ME probes 
under certain conditions. 

5.9 Dissolved oxygen ME probes are temperature sensitive, and temperature 
compensation is normally provided by the manufacturer. 

5.10 Refer to the manufacturer's instructions, which are attached to the equipment, 
for calibrating and operating each specific DO meter. 

6.0 PROCEDURE 

6.1 CALIBRATION PROCEDURES 

6.1.1 The exact calibration method used is dependent upon the specific make 
and model of the DO meter being used. Referto the specific manufacturer's 
instruction manual forthe calibration method applicable to the instrument. 

6.1.2 Four common types of calibration methods used include, but are not 
limited to the following: Winkler method, air calibration method, 100% air 
saturated water method, and the salt water method. 

6.2 FIELD MEASUREMENT PROCEDURE 

6.2.1 Inspect membrane before each field trip for air bubbles. oily film, and/or 
holes. If the membrane is defective. it must be replaced and the new 
membrane soaked in distilled water before calibration. 

6.2.2 Follow manufacturer's instructions for sample measurement. 
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Attachment I 
Field Checklist 

-- DO Meter with Stirrer -- Reagents 

-- Biochemical Oxygen Demand - WM Flasks (500 ml minimum size) 
Bottles (300 ml) 

- Burets with Holders -- Siphon Tube 

-- Safety Glasses or Monogoggles -- Gloves 

- Safety Shoes - Container 

- Custody Seals, as required -- Chain-of-Custody Forms, as required 

- Logbook -- Black Indelible Pen 

- Sampling and Analysis Plan 

-- Manufacturer's Instrument Calibration and Maintenance Manual 

-- Health and Safety Plan 

- Decontamination Equipment 

Lab Wipes ' --

- Appropriate Containers for Waste 

- Spatulas 
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1.0 PURPOSE 

The purpose of this procedure is to describe methods used to obtain water level 
measurements in completed wells or piezometers. and to specify limitations of the 
respective methods. 

2.0 SCOPE 

This procedure gives overall technical guidance for obtaining piezometnc head 
measurements in wells through the use of conducting probe and a weighted steel or 
fiberglass tape. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3. 1 REFERENCES 

3. 1. i Installation Restoration Program Standard Operating Procedures, 
Hazardous Waste Remediation Actions Program, Martin Marietta Energy 
Systems, lnc., October 1991, Procedure FP7-2. 

3.1 .2 Environmental Compliance Branch Standard Operating Procedures 
and Quality Assurance Manual. U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 1991. 

3.1.3 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC QAAPs). 

3.1.4 . Science Applications International Corporation Quality Assurance 
Program Plan (SAIC QAPP). 

3. 1 .5 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM). 

' . 
.. ... 
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3.1.6 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 1215, Use of Field Logbooks. 

3.1 . 7 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 400, Equipment Decontamination. 

3.2 PEFINITIONS 

Piezometric head - The height to which water will rise in a cased well. 

4.0 RESPONSIBILITIES 

4.1 SAIC CORPORATE OFFICER IN CHARGE 

TheSAICCorporateOfficerinChargeisresponsibleforoversightof Groundwater 
Sampling Procedures: Water Level Measurement. 

4.2 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.3 QUAUTY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.3.1 approving-this procedure and 

4.3.2 verifying that this procedure is being implemented. 

4.4 HEAL TH AND SAFETY <H&S) OFFICER 

The H&S Officer is responsible tor ensuring that appropriate SAIC and contradual 
H&S policies and procedures are in effect and verifying enforcement of same by line 
management. 

4.5 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible tor: 

4.5.1 ensuring that all personnel are properly trained; 
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4.5.2 ensuring that this and all appropriate procedures are followed; and 

4.5.3 verifying that the appropriate training records are submitted to the 
Central Records Facility (CRF). 

4.6 FIELD MANAGER 

The Field Manager is responsible for: 

4.6.1 ensuring compliance with the Sampling and Analysis Plan (SAP); 

4.6.2 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; and 

4.6.3 overall management of field activities. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological, and physical stress which is consistent with U.S. 
Department of Energy (DOE) and Occupational Safety and Health 
Administration (OSHA) established standards and requirements. 

5.2 Any deviations from specified requirements will be justified to and authorized 
by the Project Manager and/or the relevant Program Manager. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 Refer to the SAP for projecvtask-specific sampling and analysis requirements. 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager for transmittal to the CRF in accordance with subsection 
4.5.3. 

5.7 Initial monitoring of the well headspace and breathing zone concentrations 
using a photon ionization detector (PIO), flame ionization detector (FID), and 
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combustible gas meters will be evaluated by the H & S Officer to determine 
required levels of protection. 

5.8 All groundwater level measurements are made to the nearest 0.01 foot. and 
recorded in the field logbook or groundwater sampling form. 

5.9 In measuring groundwater levels. there will be a clearly-established reference 
point of known altitude, which is normally identified by a painted mark at one 
point on the upper edge of the inner well casing. 

5.10 The recorded field notes must clearly describe the reference used. 

5.11 After a monitoring or groundwater observation well has been installed and the 
groundwater level has stabilized, the initial depth to the water is measured and 
recorded. The date and time of the reading is recorded. 

5.12 Information related to precipitation is included in the data. 

5.13 The total depth of the well is measured and recorded, if possible. 

5. 14 Cascading water within a borehole can cause false readings with some types 
of sounding devices. If this condition is observed, it is noted in the logbook. 

5.15 Oil layers may cause problems in determining the true water level in a well; if 
the condition exists, it is noted in the logbook. 

5.16 Water level readings are taken regularly, as required by the Field Manager. 

5.17 All water level measurements at a site used to develop a groundwater contour 
map must be made in the shortest time practical. 

5.18 Groundwater with dilute ionic content may not conduct enough current between 
the ele~rodes of the electronic water level indicator to activate the instrument. 

5.19 Measuring tapes usually have a limit of about 100 feet and a weighted end. 
The weight will be stainless steel or an inert material specified by the SAP. 

5.20 Sampling tools and equipment are protected from sources of contamination 
prior to sampling and decontaminated prior to and between sampling as 
specified in FTP-400, Equipment Decontamination. 
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6.1.1 Don clean gloves. check the well with organic vapor analyzer (OVA), PIO. 
and/or Rad meters. Unlock and open the well; note the condition of the 
well. 

6.1.2 Record sampling station number, date, time, and any other pertinent 
information. as is applicable. 

6.2 WATER LEVEL MEASUREMENTS 

Locate reference mark at top of the inner well casing. 

6.2.1 If reference mark is not present, make one on the highest side of the 
inner well casing. 

6.2.2 Make a scratch on the outside edge of the well casing with a file or 
suitable instrument, being careful that cuttings do not fall into the well 
casing. 

6.2.3 If reference mark is not present, alert Field Manager. 

6.3 ELECTRONIC WATER-LEVEL INDICATOR 

Collect water level measurements with electronic water-level indicator. 

6.3.1 Check battery on decontaminated electronic water-level indicator and 
on alarm. 

6.3.2 Lower an electronic water-level-indicator probe into the well, making 
.sure that the cord or the probe does not scrape the sides of the well 
casing. 

6.3.3 When the alarm sounds and/or the red light illuminates, stop lowering 
the probe. 

6.3.4 Pull up the probe until alarm no longer sounds. 
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6.3.5 Lower probe again slowly. Stop at the instant the alarm sounds and/or 
the light illuminates and remains illuminated. 

6.3.6 Hold cord to side of casing where reference mark is etched. 

6.3.7 Mark cord with thumb where it touches reference mark. 

6.3.8 Use a measuring device to determine distance from last marked 
increment to marked point on cord. The total depth is the distance from 
top of inner casing to the water level. 

6.3.9 Record measurement to within 0.01 feet as Depth to Water in field 
logbook. 

6.3.1 O Repeat steps 6.3.2 through 6.3.1 O, two to three times for consistency. 
Measurement should remain constant. 

6.3.11 Pull electronic water-level indicator from well and decontaminate. 

6.3.12 Close and lock the well cap. 

6.4 STEEL OR FIBERGLASS TAPE 

Collect water level measurements with steel or fiberglass tape. 

6.4.1 Inspect. decontaminated tape and determine any measurement 
correction required for missing tape. 

6.4.2 Chalk one or two feet of tape; lower measuring tape through well. 

6.4.3 Listen for the sound of the tape hitting the water. Note reading at 
measuring point on top of the well. To determine the elevation of the 
groundwater or the depth below the surface, the elevation of the mark 

· or the stick-up of the mark above the ground surface (respectively) 
must be known or measured, and subtracted or added as is appropriate. 

6.4.4 Remove tape from well and note wet cut on tape. 

6.4.5 Subtract wet cut from measuring point reading and record measurement 
to within 0.01 foot in field logbook. 
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6.4.6 Repeat steps 6.4.2 through 6.4.5 above. Measurement should remain 
constant within 0.01 foot. 

6.4.7 Pull tape from well and decontaminate as specified in FTP-400, 
Equipment Decontamination. 

6.4.8 Close and lock well cap. 

6.4.9 Record information in field logbook in accordance with FTP-1215, Use 
of Field Logbooks. 

7.0 RECORDS 

Documentation generated as a result of this procedure is collected and maintained 
in accordance with requirements specified in QAAP 17.1, Records Management. 

8.0 ATTACHMENTS 

8.1 Attachment I - Field Checklist 
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Field Checklist 

0 

Electronic Water-Level Indicator (Conducting Probe) 

Page: 

Steel or Fiberglass Tape Measure with Raised Markings 

Keys to Unlock Wells 

Logbook 

Black Indelible Pen 

Appropriate Containers for Waste and Equipment 

Gloves 

Safety Shoes 

Safety Glasses or Monogoggles 

Health and Safety Plan 

Decontamination Equipment (As specified in FTP-400) 

Sampling and Analysis Plan 

Plastic Sheeting 

Manufacturer's Calibration and Instrument Manual 

Monitoring Equipment (PIO, OVA. and Rad Meters) 

a of 8 
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1.0 PURPOSE 

The purpose of this procedure is to describe the standard method for collecting 
groundwater samples using a bailer. 

2.0 SCOPE 

This procedure applies to collection of groundwater samples used to obtain physical, 
chemical, or radiological data. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1.1 Environmental Surveillance Procedures Quality Control Program, 
Environmental and Safety Activities. Martin Marietta Energy Systems, 
Inc., January 31 .1990. Procedure ESP-302-3. 

3.1 .2 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual, U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1 . 1991. 

3.1.3 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC QAAPs). 

3.1.4 Science Applications International Corporation Quality Assurance 
Program Plan (SAIC QAPP). 

3.1.5 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM). 

3.1.6 Science Applications International Corporation Reid Technical Procedure 
(SAIC FTP) 1215. Use of Reid Logbooks. 

l 
; . 
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3.1. 7 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 400, Equipment Decontamination. 

3.1 .8 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 650, Packaging and Shipping of Field Samples. 

3.1 .9 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 625, Chain-of-Custody. 

3.2 DEFINITIONS 

None. 

4.0 RESPONSIBILITIES 

4.1 SAIC CORPORATE OFFICER IN CHARGE 

The SAIC Corporate Officer in Charge is responsible for oversight of Ground
water Sampling Procedures: Using a Bailer. 

4.2 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.3.1 approving this procedure and 

4.3.2 verifying that this procedure is being implemented. 

4.4 HEALTH & SAFETY !H&Sl OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and contractual 
H&S poi'icies and procedures are in effect and verifying enforcement of same by 
line management. 
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4.5.1 ensuring that all personnel are properly trained: 
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4.5.2 ensuring that this and all appropriate procedures are followed; and 

4.5.3 verifying that the appropriate training records are submitted to the 
Central Records Facility (CRF). 

4.6 FIELD MANAGER 

The Field Manager is responsible for: 

4.6.1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.6.2 ensuring compliance with the Sampling and Analysis Plan (SAP); and 

4.6.3 overall management of field activities. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radioJogical, and physical stress which is consistent with U.S. 
Department of Energy (DOE) and Occupational Safety and Health 
Administration (OSHA) established standards and requirements. 

5.2 Any deviations from specified requirements will be justified to and authorized 
by the Project Manager and/or the relevant Program Manager. 

5.3 Deviations from the requirements will be sufficiently documented to allow re
creation Of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 Refer to the SAP for project/task-specific sampling and analysis requirements. 
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5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager for transmittal to the Central Records Facility in accordance 
with subsection 4.5.3. 

5.7 Bailers will be constructed of stainless steel or Teflon and will be bottom loading. 
The SAP typically specifies appropriate size of bailer. 

5.8 The cord will be compatible with analytes (i.e., stainless steel, Teflon, nylon, 
polyethylene). Materials are typically specified in the SAP. Braided cord will not 
be reused or decontaminated, but may be dedicated. 

5.9 Only bottom loading stainless steel or Teflon bailers will be used. The use of 
bailers with bottom emptying devices is highly recommended to reduce spillage 
and sample agitation. See Attachment II. 

5.10 Wells will have dedicated bailers to minimize cross-contamination. 

5.11 Only unused, decontaminated, or dedicated cord will be used. 

5.12 A reel for winding the cord is useful in raising and lowering the bailer. 

5.13 Refer to a site-specific H&S Plan for detailed H&S procedures. This plan will 
be reviewed by the Field Manager prior to beginning work. 

6.0 PROCEDURE 

6.1 Don appropriate personal protective equipment prior to any field activities. 

6.2 Place plastic sheeting around base of well and in work area to prevent equipment 
from coming in contact with contaminated surfaces. 

6.3 Unlock ~nd remove the well cap, note condition of well. 

6.4 Prior to sampling, check the well with photon ionization detector (PIO), radiation 
meters, and/or other appropriate instruments. Record sampling station number, 
sample 1.0., date, time, weather conditions, and any other we II-specific, pertinent 
information (i.e., water level, presence of product). 

6.5 Remove decontaminated bailer from protective covering or dedicated bailer 
from well casing, attach cord if necessary, allowing enough length for bailer to 
reach bottom of well. 
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6.6 Select appropriate sample bottle. add preservatives. if necessary. and place 
them ready for use. Lower bailer slowly to the interval from which the sample is 
to be collected. 

6. 7 Allow bailer to fill with a minimum of surtace disturbance to prevent sample water 
aeration. 

6.8 Raise bailer to surface, feeding cord into container, reel, or place onto clean 
plastic sheeting. Do not allow bailer cord to contact ground. 

6.9 Remove the cap from the sample bottle, and tilt the bottle slightly. 

6.10 Pour the sample slowly down the inside of the sample bottle. Avoid splashing 
of the sample. 

6.11 Leave adequate air space in the bottle to allow for expansion, except for volatile 
organic analysis (VOA) flasks which are filled with no air present and capped. 

6.12 Label the bottle carefully, and clearty. Enter all information accurately, and check 
to be sure it is legible. 

6.13 Samples are placed in containers defined according to needs, and then, when 
appropriate, packed in ice as soon as possible. Packaging, labeling, and 
preparation for shipment are implemented in accordance with FTP-650, Packaging 
and Shipping of Field Samples. 

6.14 Completefieldlogbookandchain-of-custodyformsinaccordancewith procedures 
FTP-1215, Use of Field Logbooks and FTP-625, Chain-of-Custody. 

6.15 Replace bailer if dedicated; replace well cap and lock. 

6.16 Sampling tools, instruments, and equipment are protected from sources of 
contamin~tion prior to use and decontaminated after use as specified in FTP-
400, Equipment Decontamination. 

7.0 RECORDS 

Documentation generated as a result of this procedure is collected and maintained in 
accordance with requirements specified in QAAP 1 7 .1 , Records Management. 



SAIC FIELD Procedure No.: Revision: Page: 
TECHNICAL 
PROCEDURE FTP-600. 0 6of8 

8.0 AITACHMENTS 

8.1 Attachment I - Field Checklist 

8.2 Attachment II - Typical Bottom Loading Bailer 
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Attachment I 
Field Checklist 

__ Bailer 

_Container, Reel or Plastic 
Sheeting to Collect Cord 

_Cord* 

_Logbook 

_Sample Containers with_ Lids 

_Safety Glasses or Monogoggles 

_Safety Shoes, if required 

_Ice/Cooler, as required 

_Custody Seals, as required 

_Plastic Sheeting 

_Pipettes 

_Bucket of Known Volume 

_Black Indelible Pen 

*Refer to SAP for Approved Material 

_Labels and Tags 

__ Sampling and Analysis Plan 

_Health and Safety Plan 

Waste Management Plan 

_Decontamination Equipment 

_Lab Wipes 

_Appropriate Containers for 
Waste and Equipment 

Monitoring Equipment 

_Preservatives 

_Litmus Paper 

__ Sampling Forms 

_Keys for Well Lock 
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Attachment II 

Cord 

Tubing(Teflon or Stainless 
Steel, 304, 316) 

Valve(Teflon or Stainless 
Steel, 304, 316) 

Note: (1) Dimensions may vary 

(2) Adhesive may not be used 
to construct bailer 
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1.0 PURPOSE 

The purpose of this procedure 1s to describe decontamination methods and related 
issues involving the physical removal of chemical and radioactive contaminants from 
equipment. 

2.0 SCOPE 

This procedure applies only to the decontamination of equipment used in field 
investigations which may be associated with sample activities. but which do not 
directly contact the samples. Sample collection devices, which directly contact the 
samples, are addressed in Procedure FTP-405. "Cleaning and Decontaminating 
Sample Containers and Sampling Equipment." 

This procedure on Equipment Decontamination includes the following: 
a) field test equipment (e.g., flowmeters); 
b) equipment to which sample devices may be attached (e.g., drill rig, drill rod); 
c) well drilling equipment: 
d) miscellaneous field support equipment which may be subjected to incidental 

exposure to contaminants; and 
e) shipping containers. 

This procedure does not include the following: 
a) chemical analysis equipment. such as the portable gas chromatograph; 
b) health and safety equipment: 
c) protective clothing; and 
d) sample containers and sample collection devices. 

3.0 REFERENCEp. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1.1 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual. U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 1991. 

·~ 

-~ 
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3.1.2 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC OAAPs}. 

3.1.3 Science Applications International Corporation Quality Assurance 
Program Plan (SAIC OAPP). 

3.1.4 Science Applications International Corporation. Field Technical Procedure 
(SAIC FTP) 405, Cleaning and Decontaminating Sample Container and 
Sampling Equipment. 

3.2 DEFINITIONS 

3.2. 1 Deionized Water - Tap Water treated by passing through a standard 
deionizing resin column. The deionized water should contain no heavy 
metalsorotherinorganiccompounds(i.e.,atoraboveanalyticaldetection 
limits) as defined by a standard Inductively Coupled Argon Plasma 
Spectrophotometer scan. 

3.2.2 Equipment - Those items (variously referred to as "field equipment" or 
"sampling equipment") necessary for sampling activities, which do not 
directly contact the samples. 

3.2.3 Laboratorv Deteraent - A standard brand of phosphate-free laboratory 
detergent, such as Liquinox, or the equivalent. 

3.2.4 Organic-free Water - Tap water treated with activated carbon and 
deionizing units or water from a Milli-0 system (or equivalent). This water 
should not contain pesticides. herbicides. extractable organic compounds, 
and less than 50 ug/I of purgeable organic compounds as measured by 
a low-level GC/MS scan. Organic free water should be stored only in 
glass or Teflon containers and dispensed from only glass, Teflon, or 
stainless steel containers. 

3.2.5 S"mpling Devices - Utensils and other implements used for sample 
collection and processing that directly contact actual samples. 

3.2.6 Solvent - Pesticide grade isopropanol is the standard solvent used for 
decontamination in most instances. The use of any other solvent must 
be justified and approved by the responsible project personnel and 
documented in the field logbooks. 
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3.2.7 Tap Water - This refers to water tram a tested and approved, water 
system. 

4.0 RESPONSIBILITIES 

4. 1 GROUP MANAGER 

The Group Manager is responsible for: 

4. i. i approving this procedure: and 

4. i .2 approving site specific release criteria for radiation decontamination. 

4.2 QUALITY ASSURANCE/QUALllY' CONTROL OFFICER 

The QA/QC Officer is responsible for: 

4.2. i approving this procedure: and 

4.2.2 verifying that this procedure is being implemented. 

4.3 HEAL TH AND SAFETY OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and con
tractual H&S policies and procedures are in effect and verifying same by line 
management. 

4.4 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.4. i designating a qualified person to train personnel who will be using this 
procedure: 

4.4.2 ensuring that all personnel are properly trained; 

4.4.3 ensuring that this and all appropriate procedures are followed; 

4.4.4 verifying that the appropriate training records are submitted to the Central 
Records Facility (CRF); and 
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4.4.5 ensuringthatthe program1 project has aaequate and appropriate resources 
to be performed safely. 

4.5 FIELD MANAGER 

The Field Manager is responsible for: 

4.5.1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when 1t is applicable; 

4.5.2 ensuring compliance with the Sampling and Analysis Plan (SAP}; 

4.5.3 overall management of field activities: 

4.5.4 selectingthedecontaminationmethodinconformancewithSAPguidelines 
and regulatory requirements: and 

4.5.5 ensuring that equipment decontamination is performed safely. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program for control of employee 
exposure to chemical, radiological. and physical stress which is consistent with 
the requirements of Occupational Safety and Health Administration (OSHA} 
established standards and requirements. Clients specific (e.g. Department of 
Defense) requirements apply on a pro1ect specific basis. 

5.2 Any deviations from specified requirements will be justified and authorized by the 
Project Manager and/or the relevant Program Manager, and should be 
documented on the appropriate field change forms. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Asa min.imum, safety glasses or goggles. and nitrile or equivalent gloves will be 
worn while decontaminating equipment. Uncoated Tyvek coveralls, laboratory 
coat. or splash apron will be worn if justified by contaminant concentration and 
potential adverse effects. Faceshield. heavy duty PVC or equivalent gloves, 
coated Tyvek or equivalent coveralls will be worn while cleaning with steam or 
high temperature water. Ground fault circuit interrupters will be used to supply 
power to any portable electrical equipment in the equipment decontamination 
area. 
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5.5 Refertothe site-, or project·. ortask-specific SAP for particular decontamination 
methods and schedules required. 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager for transmittal to the CRF. 

5.7 Procedures for packaging and disposal of all waste generated during field 
activities will be described in the project-specific SAP, Waste Management Plan 
or other applicable document. 

5.8 Contamination control (e.g., use of plastic wrappings, use of strippable or 
decontaminable coatings) may be used for delicate instruments and materials 
that are not easily decontaminated (e.g. porous or oddly shaped materials or 
delicate surtaces. 

5.9 Paint or any other coatings must be removed from down hole drilling equipment. 
After removal of such coatmg(s). the equipment must then be decontaminated 
by the appropriate method. 

5.10 Decontamination of equipment should be pertormed in a designated 
decontamination area. removed from any sampling location. This designated 
area must also be in a location free of direct exposure to airborne and radiological 
surtace contaminants. 

5.11 Decontaminated field equipment should be stored upwind of all decontamination 
activities. 

5.12 The objectives of decontamination are: to remove contamination from 
contaminated surfaces; to minimize the spread of contamination to 
uncontaminated surfaces: to avoid any cross-contamination of samples; and to 
minimize personnel exposures. The intent 1s to accomplish the required level of 
decontamination while minimizing the generation of additional solid and liquid 
waste. 

5.13 Required decontamination supplies and apparatus are dependent upon the 
nature of the contaminant and the decontamination method selected. 
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5.14 For any of the specific decontamination methods that may be used, the 
substitution of highergradewateris permitted. (e.g. the use of organic-free water 
in place of deionized water). However. 1t must be noted that deionized water and 
organic-free water are less effective than tap water in rinsing away the detergent 
film during the initial rinse. 

5.15 When appropriate. it may be requirea that decontaminated equipment be 
surveyed, inspected. and tagged by designated personnel. 

5.16 Contaminated or dirty equipment will not be stored with clean equipment. 

5.17 Documentation of all decontamination act1v1ties is to be recorded in the field 
logbook. 

6.0 PROCEDURES 

6.1 GUIDELINES FOR SELECTING SPECIFIC DECONTAMINATION 
SCHEDULES AND PROCEDURES 

Note: The following is intended only as a general guideline for understanding the 
relevant concerns pertaining to equipment decontamination. The actual 
selection of all decontamination methods and schedules must be based 
on requirements within the site- or project-specific SAP and the discretion 
of the Field Manager. 

6.1.1 Each decontamination task must be individually assessed based on 
characteristics of equipment to be cleaned: 

a) equipment surfaces and materials: 
b) size of equipment; 
c) fragility of equipment; and 
d) equipment use. 

6.1.2 Assessment should also be based on the characteristics of the media to 
be removed by decontamination: oily sludge, heavy clay, etc. 

6.1 .3 Assessment must take into account potential contaminants of concern 
(e.g., radioactive versus chemical contaminants), levels of contamination, 
and related Health and Safety issues. 
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6. 1 .4 The Field Manager selects the method deemed most appropriate for a 
particular task. If results are unsatisfactory, proceed step-by-step in 
selecting a more extensive methoa. as required. to successfully complete 
the decontamination. Deviation from plan will be documented in an 
appropriate field logbook and by a field changeprocessappropriatetothe 
project. 

6. 1 .5 If the item has not been successfully decontaminated or cannot be 
monitored due to its shape (such as the inside of a pipe), a decision as 
to further decontamination measures 1s made by the Field Manager. 

6.1.6 As a general guideline tor selecting decontamination schedules and 
procedures. it is helpful to discriminate among three categories of field 
equipment. These three categories of equipment can be distinguished 
by the degree to which they may come into contact with contaminated 
mediaandtheirpotentialtoindirectlyaffectsampleintegrity. Consequently, 
each of these three categories will usually require different consideration 
in terms of decontamination schedules and methods used: 

a) The first category includes equipment that should not contact the 
sample, should not affect sample integrity, and need not contact the 
contaminated media. The need to decontaminate this equipment can 
generally be avoided by keeping it away from incidental contact with 
contaminated media (e.g., placing equipment on clean plastic drop 
cloths). Following incidental contamination of this equipment, it would 
require decontamination in order to minimize the spread of 
contamination off-site and to minimize personnel exposures, and not 
out of concern tor sample integrity. 

Examples of equipment within this category include: ambient air 
thermometersandcertainothera1rmonitoringinstruments,emergency 
equipment. and other miscellaneous field support equipment. 

b). The second category includes equipment that will contact the 
contaminated media. but need not contact the sample, nor affect 
sample integrity. This equipment would require decontamination in 
order to minimize the spread of contaminants to uncontaminated 
surfaces and to minimize personnel exposures, not out of 
concern for sample integrity. This category of equipment generally is 
decontaminated between sample locations and decontaminated or 
packaged before being removed from the site. 
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An example can be found in the use of flow meters used in conjunction 
with surface water sampling. For ongoing use in the field, when 
moving from sample location to sample location, the flowmeterwould 
generally require only a tap water rinse. This would be acceptable, 
since use of the flowmeter downstream from each sample location 
would remove any chance of cross-contaminating samples. When 
finished using this equipment. the flowmeterwouldthen require more 
extensive decontamination prior to transporting it off-site. 

c) The third category includes equipment that may have an impact on 
sample integrity due to its· function in close proximity to the sample 
before and during samplecollectron. Thistypeofequipmentgenerally 
requires more extensive decontamination procedures and usually 
requires decontamination to be scheduled prior to arriving on-site, 
between each sample location. and more often if deemed necessary 
to prevent cross-contamination (e.g., when drilling or digging through 
a contaminated area into an uncontaminated area). 

Examples of this category of equipment can be found in the use of a 
drill rig, drill rods and auger flights used in drilling the borehole to 
sample depth prior to soil sample collection. 

6.1. 7 Other factors influencing selection of decontamination procedures and 
schedules include: 

a) Consideration must be given to the effect of various decontamination 
solutions on the material( s) of which the equipment is composed (see 
Attachment I). Before selecting a cleaning method for specific field 
test equipmenVinstrumentation. consult the manufacturer's instructions 
in order to avoid the possibility of damage to instrument components. 

b) For the first two basic categories of equipment (described in 6. 1 .6 a 
& 6.1.6 b), a distinction should be made between requirements for 
decontamination in the field between sample locations and the 
requirements prior to storage off-site. For the first two categories of 
equipment. in most instances. there will be a need for more extensive 
decontamination procedures before equipment is stored off-site. 
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6.2 CHEMICAL DECONTAMINATION 

Equipment and materials that come into contact with known or suspected 
chemical contaminants are cons1derea cnemically contaminated. The item 
is released for unrestricted use 1f. after aecontamination, it is free of visible 
contamination. If organic contamination 1s a concern. the equipment should 
be scanned with appropriate instruments (e.g .. PIO or FID) before release 
off-site. 

6.3 RADIOACTIVE DECONTAMINATION 

6.3.1 The method for decontamination ot equipment. tools, and materials is 
based on the material contaminated (e.g., mud. grease), the radiation 
levels. and the specific radionucltdes to be removed. 

6.3.2 Criteria for releasing decontaminated equipment for unrestricted use is 
contained in site specific criteria. Which can be found in the Sampling and 
Analysis Plan. See Attachment II for an example of standard criteria for 
release of equipment exposed to surface radioactive contamination. 

6.3.3 Porous materials (e.g .• aged wood. hollow concrete block, rubberized 
coatings, etc.). and equipment and materials which have surfaces 
inaccessible to the surveyor (e.g .. electric motors, small diameter pipes, 
etc.), and items with surface coatings that could bind or cover the 
contamination (e.g., mud. grease. strip-coat paints. etc.) cannot be 
released for unrestricted use. These materials are considered on a case
by-case basis and released on authorization from the field H&S Officer 
or authorized designee. 

6.4 MISCELLANEOUS EQUIPMENT DECONTAMINATION PROCEDURES 

6.4.1 Well Sounders or Tapes Used to Measure Ground Water Levels 

a) Wash with laboratory detergent and tap water. 
b) Rinse with tap water. 
c) Rinse with deionized water. 
d) Allow to air dry overnight. (doesn't apply to field cleaning) 
e) Wrap equipment in aluminum foil with the shiny side of the foil facing 

outward (with tab for easy removal), seal in plastic, and date. 
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6.4.2 Submersible Pumps and Hoses Used to Purge Ground Water Wells 

a) Pump a sufficient amount of soapy water through the hose to 
flush out any residual purge water. 

b) Using a brush. scrub the exterior of the contaminated hose and pump 
with soapy water. Rinse the soap from the outside of the hose with 
tap water. Next rinse the hose with deionized water and recoil onto 
the spool. 

c) Pump a sufficient amount of tap water through the hose to flush out 
soapy water. 

d) Pump a sufficient amount of deionized waterthrough the hose to flush 
out the tap water. then purge with the pump in reverse mode. 

e) Ai nse the outside of the pump nous1 ng and hose with deionized water 
(approximately 1 /4 gal.) 

f) Equipment will be placed in a polyethylene bag or wrapped with 
polyethylene film to prevent contamination during storage or transit. 
Ensure that a set of rotors. fuses, and cables are attached to each 
cleaned pump. 

The same procedure applies whether this equipment is cleaned in the 
field equipment warehouse or in the field. 

6.4.3 Portable Power Augers such as the Little Beaver 

a) The engine and power head should be cleaned with a power washer, 
steam jenny, or hand washed with a brush using detergent (does not 
have to-be laboratory detergent but should not be a degreaser) to 
remove oil, grease, and hydraulic fluid from the exterior of the unit. 
These units should be rinsed thoroughly with tap water. 

b) All auger flights and bits shall be cleaned utilizing the procedures 
outlined in 6.4.7. 

6.4.4 Miscellaneous Flow Measuring Equipment 

a) Before being stored, miscellaneous flow measuring equipment shall 
be washed with laboratory detergent. rinsed with tap water, followed 
by a thorough deionized water rinse. 

b) Allow to air dry. 
c) Wrap equipment in aluminum toil with the shiny side facing outward. 
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6.4.5 ISCO Flow Meters. Field Ana1yt1ca1 Equipment. and Other Field 
Instrumentation 

The exterior of sealed. watertight equipment such as ISCO flow meters 
should be washed with a mild detergent (for example, liquid dishwashing 
detergent) and rinsed with tap water before storage. The interior of such 
equipment may be wiped with a damp cloth if necessary. For ongoing use 
in the field, flow measuring equipment such as weirs, staff gages and 
velocity meters may be cleaned with tap water after use between 
measuring locations. if necessary. 

Other field instrumentation should be wiped with a clean, damp cloth. pH 
meter probes. conductivity prooes. DO meter probes. etc .• should be 
rinsed with deionized water before storage. Before selecting a cleaning 
method for specific field instruments. consult the manufacturer's 
instructions in order to avoid the possibility of damage to instrument 
components. 

The desiccant in flow meters and other equipment should be checked 
and replaced if necessary each time the equipment is cleaned. 

6.4.6 Ice Chests and Shipping Containers 

All ice chests and reusable containers shall be washed with laboratory 
detergent (interior and exterior). nnsedwithtapwaterand airdried before 
storage. In the event that an ice chest becomes severely contaminated, 
in the opinion of the field 1nvest1gator. with concentrated waste or other 
toxic material. it shall be cleaned as thoroughly as possible, rendered 
unusable. and properly disposed. 

6.4.7 Large Soil Boring and Drilling Rigs and Associated Equipment 

a) All drilling rigs. drilling equipment. backhoes. and all other associated 
equipment involved in the drilling activities (auger flights and bits) 
shall be cleaned and decontaminated before entering the designated 
drill site. 

b) The drill rig and/or other equipment associated with the drilling and 
sampling activities shall be inspected to insure that all oil, grease, 
hydraulic fluid. etc .. has been removed. that all seals and gaskets are 
intact and that there are no flwd leaks. 
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c) Any portion of the drill rig. backhoe. etc .• that is overthe borehole (kelly 
bar or mast. backhoe bucKets. arilling piatform. hoistorchain pulldowns, 
spindles. cathead. etc.) shall be steam cleaned and wire brushed 
before being brought on the s11e to remove all rust. soil, and other 
material which may have come from other hazardous waste sites. 

d) No oils or grease shall be used to lubricate drill stem threads or any 
other drilling equipment being used over the borehole or in the 
borehole without EPA approval. 

e) If drill stems have a tendency to tighten during drilling, Teflon string 
can be used on the drill stem threads. 

f) The drill rig(s) may be steam cleaned prior to drilling each borehole 
when required. 

g) In addition. all downhole drilling and associated equipment that will 
come into contact with the down hole equipment and sample medium 
shall be cleaned and decontaminated by the following procedures. 

• 

• 

• 

Clean with tap water and laboratory grade, phosphate-free 
detergent. using a brush. if necessary, to remove particulate 
matter and surface films. Steam cleaning and/or high pressure 
hot water washing may be necessary to remove matterthat is 
difficult to remove with the brush. Auger flights and drill rods 
that are used to drill down in preparation for sample collection 
must be decontaminated thoroughly both on the outside and 
the inside. if applicable. The steam cleaner and/or high 
pressure hot water washer shall be capable of generating a 
pressure of at least 2500 PSI and producing hot water and/or 
steam (200 deg F plus). 
Rinse thoroughly with tap water (potable). Tap water may be 
applied with apumpsprayer. Allotherdecontamination liquids 
(deionized water. organic-free water, and solvents), however, 
must be applied with non-interfering containers. These 
containers shall be made of glass, Teflon, or stainless steel. 
This aspect of the decontamination procedures used by the 
driller will be inspected by the site geologist and/or other 
responsible person prior to beginning of operations. 
All downhole augering. drilling, and sampling equipment shall 
be sandblasted before Step #1 if painted, and/or if there is a 
buildup of rust. hard or caked matter, etc., that can not be 
removed by steam and/or high pressure cleaning. All 
sandblasting shall be performed prior to arrival on site. 
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All well casing. trem1e tubing, etc., that arrive on-site with 
printing and/or writing on them shall be removed before Step 
#1. Emery cloth or sand paper can be used to remove the 
printing and/or writing. Most well material suppliers can supply 
materials without the printing and/or writing if specified when 
materials are ordered. 
Well casing, trem1e tubing. etc .. that are made of plastic (PVC) 
shall not be solvent rinsed during the cleaning and 
decontamination process. Used plastic materials that cannot 
be cleaned are not acceptable and shall be discarded. 

Cleaning and decontamination of all equipment shall occur at 
a designated area on the site. downgradient, and downwind 
from the clean equipment drying and storage area. The 
cleaning and decontamination area shall contain a wash 
water and/or waste pit. The pit and surrounding area shall be 
lined with heavy duty plastic sheeting and designed to promote 
runoff of the wash/rinse water into the pit. If a pit cannot be 
excavated. a catch basin can be constructed out of wood and 
lined with plastic to contain the waste/rinse water until it can be 
containerized. All cleaning of drill rods, auger flights, well 
screen. and casing, etc .. will be conducted above the plastic 
sheeting using saw horses or other appropriate means. Atthe 
completion of the drilling activities. the pit shall be backfilled 
with the appropriate material designated by the site project 
leader. but only after the pit has been sampled, and the waste/ 
rinse water has been pumped into 55-gallon drums for disposal. 
No solvent rinsates will be placed in the pit unless prior 
approval is granted. All solvent rinsates shall be collected in 
separate containers tor proper disposal. 

Tap water (potable) brought on the site for drilling and cleaning 
purposes shall be contained in a pre-cleaned tank of sufficient 
size so that drilling activities can proceed without having to 
stop and haul water. 

Documentation generated as a result of this procedure is collected and maintained in 
accordance with requirements specified in QAAP 17.1, Records Management. 
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8.1 Attachment I - Summaries of Additional Decontamination Methods 

8.2 Attachment II - Surface Radioactivity Guides 
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Forms soluble com· 
plexes wilh con· 
laminated material. 

Dissolves organic 
ma1erials toil, pa1n1. 
l!IC.). 

Tecnniaue 

Rub sur1ace I minule 
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film and other 
ma1eriats wn1ch hold 
contamina11on. Con· 
tamination may be 
reduced b}' 90% 

Holds contam1na11on 
in solution. Con
tamination may be 
ieauced by 7~% in 4 
minutes on un· 
weathered sur1aces. 
Easily s1ored; car· 
bona1es and ci11a1es 
are non1ox1c, noncor· 
ros1ve. 

Quick dissolving ac· 
lion. Fiecovery of SOI· 

ven1 poss1::ue oy d1stil
ta1ion. 

D1saavan1apes 

May reauue personal 
coniact w11h surta::e 
May not be e!11c1en: 
on longs1and1ng con· 
1amina11on. 

Reau11es ao:>licat•or. 
tor 5 10 30 minutes 
Lillie penetrating 
power: o: small value 
on weathered sur
faces. 

Reouires gooc 11e n
til a 11 on anc life 
~recaut1cns. iox1c to 
personnel. tl.a1er1al 
::>ullt 
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Melhoo' 

ln:::;an1c Ac1os 

Acid Mixtures: 
hydro:n1or1c, 
sull:.ir1c 
aceuc 
c1:11: acids 
a:etates 
c1tra1es 

Su~ice 

Metal surtaces (es::e
c;a lly with porous 
oeoos11S: 1.e .. rus: or 
ca1careous grcw1:-::: 
c:rcula1ory p1p1 sys
tems 

Nonporous surlacrs 
(esoec1ally with 
porous oaoos1tsl: cir. 
culator)' pipe system~ 

Caustics: Painted surfaces 
lye cs odium hydroxide I (horizontal) 
calcium hyorox1oe 
po:au1um hyoroxioe 

k::1on 

Dissolves porous 
oepos1ts. 

Dissolves porous 
oepos11s. 

Sohens paint (harsh 
method). 

Techn1cue 

Use dip-bath prooe· 
d.rre lor movable 
items. Ac1c shoulc be 
kept at a concentrate 
ot t to 2 normal (9 to 
18'11. hyo:ochloric. J to 
6% sulluric acidl. 
Leave on weathered 
surfaces for 1 hour. 
flush surlace with 
water, scrub with a 
wa1er-oe1ergent solu· 
lion. ind rinse. Leave 
in pipe circulatory sys· 
tern 2 to..; hours: llusn 
with plain water, a 
water-oetergent solu· 
lion, Ulen again with 
plain wa1er. 

Same as for inorganic 
acids. A typical mix· 
lure consist ot 0 1 gal. 
hydrochloric acid. 0.2 
lb. sodium acetate 
and 1 gal. water. 

Allow painl-lemovar 
solution to remain on 
sur1ace until paint is 
sottened to the point 
whare it may be 
washed oH with water. 
Remove remaining 
paint with long-hand· 
led scrapers. Typical 
paint remover solu· 
tion: 10 gal. water, 4 
lb. lye. 6 lb. boiler 
compounc:. 0. 75 lb 
cornstarcn. 

A.ovan:a;es 

Corrosive ac:1on on 
metal anc porous 
oepos11s. wrrosi"e 
1c11on may t:e 
moderated by aodi· 
lion ot corrosion in· 
hibitors to solullon. 

Contamination may 
reduce by 90% in 1 
hour (unweathered 
sur1aces). More eas1· 
ly handled than inor
ganic acid $Oluuon 

Minimum contact 
with contaminated 
surtacas. Easily 
Slored. 

D•:1>iO•·ir.1a;es 

Fersor.al ha:a•c. 
Wea• gc;;•e! r_::::>er 
boc:s. g:cve!. ar.:: 
aorcns Geo:: ven1i1c;. 
t1oro reou1rec :iec.?:.ise 
ol toxicity an:: e•· 
plosive 1;ase ~ Acid 
mixtures Sh:>ulc no: 
be hea1ec:. Foss;bil1:r 
o! excessive cc::cs1on 
it useo w1tricu: in
h1b11crs. Sullur1c ac;c 
not el1ect111e on cal· 
careous oeocs::s. 

Weat~ered surlace~ 
may reou11r 
tre11t:nen:. 

pro. 
Same 

sate:)' :::'e:aur1ons as 
r11ou1rec: tor mors;an1c: 
IC1CS 

Personal tia.zard (will 
cause ourns1. Reac
tion slow; tnus. ii is no: 
eHi::oem on veno::.11 o: 
overneac surtace!. 
Snould no: be used 
on aluminum or ma;· 
nes1um. 
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Me moo 

Trisodium Phosphate 

Abrasion 

Sand:>lasung 

Vacuum e1as1ing 

Sur1ace 

Fainted sur1aces (11er-
t1cal. 011ernead) 

Nonporous sur1aces 

Nonporous sur1aces 

Porous and non
porous sur1aces 

Action 

Softens paint (mild 
method). 

Removes surfaces. 

Removes surfaces. 

Removes surtaces: 
traps and conuols 
contaminated was1e. 

~. 

Technique 

Apply hot 10'1;, solu· 
t1on by rubbing and 
wiping procedure 
(see ·0e1ergenl'). 

Use convenllonal pro
ce o u res. such as 
sanding, tiling, and 
chipping; keep sur· 
lace damp to avoid 
dust ha:aro 

Keep sand wet 10 less· 
en spread ol con· 
tammatron. Collect 
used abrasive or flush 
away wilh water. 

Hold tool llush to sur· 
lace to prevent es· 
cape ot con1amma· 
lion. 

A011anta~es 

Contam1na11on may 
be reduced to 
tolerance 1n one or 
two apphcat1ons. 

Contamrna11on may 
be reduced to as low 
a level as oesueQ. 

Prac11cal tor large sur· 
lace areas. 

Con1am1nated waste 
reaoy tor d1soosal. 
Sates I abrasion 
method. 

D•Si011an1a9n 

Oes11u::t1ve el1e :: on 
paint Stioulc no: t::e 
used on aluminum or 
magnesium 

lmprac11cable tor 
porous sur1aces be
cause ot pene1ra11on 
by mO•SIJle 

Cor.1am1r.a1ion 
spreao over area 
must be removea. 
Con1am1na11on aus11s 
personnel na:arc 

Con1am1nz11cn o! 
eau1pmen1. 
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Nudide1 

U·aat, U-235, U-238, and 
1WOCiated decay products. 

Tnmsurao.ics, R.a-226, R.a-228, 
lb-230, lb-228, Pa-231, Ac-227, 
1-125, I-129 

lb-oat, lb-232, Sr-90, R.a-223, 
R.a-224, U-232, I-126, 1-131, 
I-133 

Beta-gamma emitters (Nuclides 
with decay modes other than 
alpha emission or spontaneous 
fission) except SR-90 and others 
noted above'. 
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Attachment II 
Surface Radioactivity Guides 

RemovableZ-3 

1,000 dpm/100 cm: 
alpha 

20 dpm/ 100 cm: 

200 dpm/ 100 cm: 

1,000 dpm/100 cm2 

beta-gamma 

TotaJ2.A.1 Cf axed plm ranonble) 

S,000 dpm/100 cm: 
alpha 

500 dpm/ 100 cm: 

1,000 dpm/100 2 cm2 

S,000 dpm/100 cm2 

beta-gamma 

1 
Where surface contamination by both alpha and beta-gamma emitting nuclides exists, the limits established for 
alpha and beta-gamma emitting nuclides should apply independently. 

2 
As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as 
determined by correcting the observed counts per minute by an appropriate background, efficiency, and geometric 
factors associated with the instrumentation. 

3 
The amount of removable radioactive material per 100 cml of surface area should be determined by wiping that 
area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive 
material on the wipe with an appropriate instrument of known efficiency. (Note - The use of dry material may 
not be appropriate for tritium.) Wb~ removable contamination on objects of surface area less than 100 cm2 is 
determined, the activity per unit area should be based on the actual area and the entire surface should be wiped. 
Except for transuranics and Ra-226, Ra-228, Ac-227, Tb-228, Th-230, and Pa-231 alpha emitters, it is aot 
necessary to use wiping techniques to measure removable cont•mination levels if direct scan surveys indicate that 
the total residual surface contamination levels are within the limits for removable contamination. 

• The levels may be avenged over one square meter provided the maximum surface activity in any area of 100 cm2 

is less than three times the guide values. For purposes of averaging, any square meter of surface shall be 
considered above the guide Q. if: (I) from measurements of a representative number of n sections it is determined 
that l/n E. S, C!!: G, w~ere S, is the dis/min-100 cm= determined from measurement of section i; or (2) it is 
determined that the sum of the activity of all isolated spots or particles in any 100 cm2 area exceeds JG. 

' For woric:er and equipment frisking at the K-25 site, Total (Fixed plus removable) surface radioactivity 
measurements provide the applicable standard. 

' This category of radionuclides include mixed fission products, including the Sr-90 which is present in them. It 
does not apply to Sr-90 which bas been separated from the other fission products or mixtures where the Sr-90 
bas been enriched. 
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The purpose of this procedure is to describe oecontamination methods and related 
issues involving the physical removal ot chemical and radioactive contaminants from 
sample containers and sampling equipment. 

2.0 SCOPE 

This procedure is specifically applicable to the decontamination of the surfaces 
of sample containers and equipment that come in direct contact with actual 
samples during sample collection and processing. FTP-400 "Equipment 
Decontamination" addresses the decontamination of sampling and field equipment 
that does not directly contact samples. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3. 1 REFERENCES 

3. 1. 1 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual. U.S. Environmental Protection Agency, 
Region IV Environmental Services Division. Georgia, February 1, 1991. 

3. 1 .2 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC OAAPs). 

3. 1 .3 Science Applications lnterriatronal Corporation Quality Assurance 
Program Plan (SAIC OAPP). 

3. 1 .4 Science Applications International Corporation. Field Technical Procedure 
(SAIC FTP) 400. Equipment Decontamination. 
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3.2.1 Deionized Water - Tap water treated by passing through a standard 
deionizing resin column. The deionized water should contain no heavy 
metalsorotherinorganiccompounds(i.e .. atoraboveanalyticaldetection 
limits) as defined by a standard Inductively Coupled Argon Plasma 
Spectrophotometer scan. 

3.2.2 Egujpment Those items (variously referred to a "field equipment" or 
"sample equipment") necessary tor sampling activities which do not 
directly contact the samples. 

3.2.3 Laboratory Detergent - A standard brand of phosphate-free laboratory 
detergent. such as Liquinox. or the equivalent. 

3.2.4 Organic-free Water - Tap water treated with activated carbon and 
deionizing units or water from a Milli-Q system (or equivalent). This water 
should not contain pesticides. herbicides. extractable organic compounds, 
and less than 50 µg/I of purgeable organic compounds as measured by 
a low-level GC/MS scan. Organic free water should be stored only in 
glass or Teflon containers and dispensed from only glass. Teflon, or 
stainless steel containers. 

3.2.5 Sampling Devices - Utensils and other implements used for sample 
collection and processing that directly contact actual samples. 

3.2.6 Solvent -.Pesticide grade isopropanol is the standard solvent used for 
decontamination in most instances. The use of any other solvent must 
be justified and approved by the responsible project personnel and 
documented in the field logbooks. 

3.2.7 Tap Water- This refers to tap water from a tested and approved water 
system. 
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The Group Manager is responsible for approving this procedure. 

3of14 

4.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QA/QC Officer is responsible for: 

4.2.1 approving this procedure: and 

4.2.2 verifying that this and all appropriate procedures are followed. 

4.3 HEAL TH AND SAFETY (H&Sl OFFICER 

TheH&SOfficerisresponsibleforensuringthatappropriateSAICandcontradual 
H&S policies and procedures are in effect and verifying enforcement of same by 
line management. 

4.4 PROGRAM OR PROJECT MANAGER 

The Program or Project Manager is responsible for: 

4.4.1 designating a qualified person to train personnel who will be using this 
procedure; 

4.4.2 ensuring that all personnel are properly trained: 

4.4.3 ensuring that this and all appropriate procedures are followed; 

4.4.4 verifying that the appropriate training records are submitted to the 
Central Records Facility (CRF): and 

4.4.5 ·ensuring that the program/ project has adequate and appropriate 
resources to be performed safely. 



SAIC FIELD 
TECHNICAL 
PROCEDURE 

Procedure No.: 

FTP-405 

4.5 FIELD MANAGER 

i Revision: 

I 
! 0 

The Field Manager or desrgnee rs resoonsrble for: 

Page: 

40114 

4.5.1 ensuring compliance with the Sampling and Analysis Plan (SAP); 

4.5.2 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.5.3 overall management of field activities: and 

4.5.4 ensuring that decontamination activities are performed safely. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program to control employee exposure 
to chemical, radiological, and physical stress which is consistent with 
Occupational Safety and Health Administration (OSHA) established standards 
and requirements. Client specific (e.g .. Department of Defense) requirements 
apply on a project specific basis. 

5.2 Any deviations from specified requirements will be justified to and authorized 
by the Project Manager and/or the relevant Program Manager, and should be 
documented on the appropriate field change forms. 

5.3 Deviations from requirements will be sufficiently documented to allow re
creation of the r:nodified process. 

5.4 Refer to the site- or project-specific H&S plan for relevant H&S requirements. 

5.5 Refer to the SAP for project/task-specific sampling and analysis requirements. 

5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained in the procedure to the Program 
or Project Manager for transmittal to the C RF. 

5.7 The objectives of decontamination are: to remove contamination from 
contaminated surfaces: to minimize the spread of contamination to 
uncontaminated surfaces: to avoid any cross-contamination of samples: and 
to minimize personnel exposures. The intent is to accomplish the required 
level of decontamination while minimizing the generation of additional solid 
and liquid waste. 
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5.8 As a minimum, safety glasses or goggles. and nitrile or equivalent gloves will 
be worn while decontaminating equ1oment. Uncoated Tyvek coveralls, 
laboratory coat. or splash apron will be worn if justified by contaminant 
concentration and potential adverse effects. Face shield. heavy duty PVC or 
equivalent gloves, coated TyveK or equivalent coveralls will be worn while 
cleaning with steam or high temperature water. Ground fault circuit interrupters 
will be used to supply power to any portable electrical equipment in the 
equipment decontamination area. Solvent rinsing will be conducted in an 
open, well ventilated area or under a fume hood. No eating, smoking, drinking, 
chewing, or hand to mouth contact will be permitted during decontamination 
activities. Refer to the site- or pro1ect-spec1fic H&S plan for other relevant H&S 
requirements. A fifteen minute eyewash will be available within 100 feet of 
corrosive (concentrated acids or bases) decontamination fluids are used. 

5.9 Refer to the SAP for project specific decontamination methods and schedules. 

5.10 Procedures for packaging and disposal of all waste generated during field 
activities will be described in the proiect-specific SAP, Waste Management 
plan (WMP), or other applicable guidelines. 

5.11 Decontamination of sampling devices will be performed in a designated 
decontamination area. removed from any sampling location. This designated 
area must also be in a location tree at direct exposure to airborne and 
radiological surface contaminants. 

5.12 Decontamination activities will be conducted downwind of the location where 
clean field equipment. clean sample devices. and sample containers are 
stored. 

5.13 Contaminated or dirty sampling devices1sample containers are not stored with 
clean (decontaminated) sampling dev1ces1sample containers. 

5.14 Sample containers and sampling devices are segregated from all other 
equipment and supplies. 

5.15 Paint or any other coatings must be removed from any part of a sampling 
device which may either contact a sample or which may otherwise affect 
sample integrity. After removal of such coatings. the sampling device will then 
require decontamination by the aopropnate method. 
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5.16 The brushes used to clean sampiing devices must not be of the wire-wrapped 
type. 

5.17 For any of the specific decontaminatton methods that may be used, the 
substitution of a higher grade water is permitted (e.g., the use of organic-free 
water in place of deionized water). However. it must be noted that deionized 
water and organic-free water are less effective than tap water in rinsing away 
the detergent during the initial rinse. 

5.18 When appropriate, it may be required that decontaminated equipment be 
surveyed. inspected. and tagged by designated personnel. 

5.19 Decontaminated sampling devices and all filled and empty sample containers 
will be stored in locations that are protected from exposure to any contaminant. 

5.20 The method for decontamination of sampling devices and the exterior of 
sample containers which have been exposed to radioactive material is based 
on the material contaminated. the sample medium, the radiation levels, and 
the specific radionuclides to be removed. 

5.21 In reference to decontaminated sampling devices and sample containers, their 
release for unrestricted use is based on site-specific criteria. These site-specific 
criteria should be found in the proiect work plans. 

5.22 Rags used during decontamination may become a hazardous waste and require 
segregation. Refer to the project work plans for hazardous waste requirements. 

6.0 PROCEPURE 

6.1 QECONTAMINATION SCHEDULES 

6. 1. 1 Sampling devices must be. decontaminated prior to being used in the 
field. in order to prevent potential contamination of a sample. 

6. 1 .2 ·Sampling devices must be decontaminated between samples to prevent 
cross-contamination. 

6. 1 .3 Sampling devices must be decontaminated at the close of the sampling 
event prior to being taken off-site 
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6.1.4 An acceptable alternative to cleaning and decontaminating sampling 
devices is the use of items cleaned or sterilized by the manufacturerthat 
are discarded after use. Care must be exercised to ensure such 
previously cleaned or sterilized items do not retain residues of chemical 
or radioactive sterilizing agents that might interfere with analytical 
techniques. 

6.1.5 Whenever visible dirt, droplets of liquid, stains, or other extraneous 
materials are detected on the exterior of a sample container, the exterior 
surfaces must be decontaminated. This should be done before placing 
in a sample cooler or shipping container. 

6.1.6 For sample containers used in controlled access areas, a more rigorous 
cleaning and/or radiation monitoring may be required before removal 
from the site.· Refer to the project-specific work plan for details. 

6.2 DECONTAMINATION METHODS 

The following decontamination methods are examples of some of those most 
commonly used in field investigations. For the specific procedural require
ments for any one project, task, or site. refer to the appropriate SAP. 
Note: The decontamination methods described in this section are for guidance 
only; the Field Operations Manager will adjust decontamination practices to fit 
the sampling situation and applicable requirements. 

6.2.1 Decontaminating the Exterior of Sample Containers in Use 

6.2.1 .1 Wipe the exterior surfaces of the sample container with 
disposable rags1toweling or rinse with deionized water. 

6.2. 1 .2 If rinsing with deionized water, then the exterior of the sample 
container must be wiped dry with disposable rags/toweling. 

6.2. 1 .3 All visible dirt. droplets of liquid, or other extraneous materials 
must be removed. 

6.2. 1 .4 For containers used in controlled access areas or where the 
sample media 1s difficult to remove (e.g., sludge), a more 
rigorous cleaning and/or radiation monitoring may be required. 
Refer to the project-. task-. or site-specific Work Plan for 
details. 



SAIC FIELD 
TECHNICAL 
PROCEDURE 

! Revision: 
! 

Page: Procedure No.: 
i 

FTP-405 I o 8of14 
l 

6.2.1.5 This decontamination procedure will be performed at the 
sample location before placing the sample container in the 
sample cooler or shipping container. 

6.2.2 Decontaminating Stainless Stee1. Teflon. or Metal Sampling Devices 
Used to Collect Samples for Trace Organic Compounds and /or Metals 
Analyses. 

6.2.2.1 Clean with a tap water and laboratory detergent solution. Use 
phosphate-tree detergent. such as Liquinox, or equivalent. 
Use a brush to remove oarticulate matter and surface film. 

6.2.2.2 Rinse thoroughly with organic-free water. 

6.2.2.3 Rinse twice with solvent (pesticide-grade isopropanol). 

6.2.2.4 Allow to air dry for 24 hours. if possible. 

6.2.2.5 If it is not possible to air dry for 24 hours, then rinse twice 
with organic-free water and allow to airdry as long as possible. 

6.2.2.6 Wrap sampling devices with aluminum foil (with shiny side 
facing outward). This is done to prevent contamination of 
sampling devices during transport and storage. 

6.2.2.7 When a sampling device is used to collect samples that 
contain oil, grease. or other hard to remove materials, it may 
be necessary to rinse the device several times with an 
approved solvent (one which meets the requirements of the 
SAP) before initiating decontamination. In extreme cases it 
may be necessary to steam clean, wire brush, orsandblastthe 
sampling device prior to using this decontamination method. 
If the sampling device cannot be adequately cleaned utilizing 
the above means. it must be discarded. 

6.2.3 Decontaminating Glass Sampling Devices Used for the Collection of 
Samples for Trace Organic Comoounds and/or Metals Analyses. 
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6.2.3.1 Glass sampling devices will be washed thoroughly with 
laboratory detergent and hot water using a brush to remove 
any particulate matter or suriace film. 

6.2.3.2 Rinse thoroughly with hot tap water. 

6.2.3.3 Rinse thorougnly with tap water. 

6.2.3.4 Rinse twice with solvent and allow to air dry for at least 24 
hours. 

6.2.3.5 Wrap with aluminum foil (with shiny side facing outward). This 
isdonetopreventcontammatronduringstorageand/ortransport 
to the field. 

Note: When a sampling device is used to collect samples that contain oil, grease, 
orotherhardto remove materials. rt may be necessaryto rinse the device 
several times with an approved solvent (one which meets the requirements 
of the SAP) before initiating decontamination. In extreme cases it may 
be necessary to steam clean. wrre brush, or sandblast the sampling 
device prior to using this decontamination method. If the sampling device 
cannot be adequately cleaned utilizing the above means, it must be 
discarded. 

6.2.4 Decontamination of Silastrc Rubber Pump Tubing Used in Automatic 
Samplers and Other Peristaltic Pumps. 

New cleaned tubing must be used for each automatic sampler set-up. 
The silastic rubber pump tubing need not be replaced in peristaltic pumps 
where the sample does not contact the tubing or where the pump is being 
used for purging purposes (i.e .. not being used to collect samples). 

Note: New tubing (certified clean by the manufacturer. or medical grade) may 
be used in lieve of cleaning. New tubing may be dedicated to a well or 
new tubing used for each sampling event or location. 

6.2.4.1 Flush tubing with hot tap water and phosphate-free laboratory 
detergent. 

6.2.4.2 Rinse tubing thoroughly with hot tap water. 

6.2.4.3 Rinse tubing wrth deionized water. 
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6.2.4.4 Install tubing in automl=!trc sampler or peristaltic pump. 

6.2.5 Decontamination of Teflon Samp1e Tubrng. 

Use only new Teflon tubing decontaminated as follows for collection of 
samples tor organic compounds analyses: 

6.2.5.1 Teflon tubing may be pre-cut in convenient lengths before 
cleaning to simplify handling. 

6.2.5.2 Rinse outside of tubrnq with solvent. 

6.2.5.3 Flush interior of tubing with solvent. 

6.2.5.4 Dry overnight using a drying oven. if applicable. 

6.2.5.5 Wrap tubing and cap ends with aluminum foil, or store in a 
plastic bag to prevent contamination during storage. 

6.2.6 Decontamination of Polyvinyl Chloride (PVC) Sample Tubing 

Use only new tubing 

6.2.6.1 Polyvinyl chloride tubrng will be used selectively where organic 
compounds are not of concern. 

6.2.6.2 Tubing will be stored rn its onginal container and not removed 
from this container until needed. 

6.2.6.3 The tubing will be flushed immediately before use 
to remove any residues trom the manufacturing or extruding 
process. 

6.2.6.4 Discard tubing after use rn sampling. 

6.2.7 Decontamination of Stainless Steel Tubing 

6.2.7.1 Wash with laboratory detergent and water using a long, 
narrow. bottle brush Use hot water. if available. 
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6.2.7.2 Rinse thoroughly wrth tao water. Use hot water, if available. 

6.2.7.3 Rinse thoroughly with deionized water. 

6.2.7.4 Rinse twice with solvent 

6.2.7.5 Allow to air dry for 24 hours. if possible. 

6.2.7.6 If it is not possible to arr dry for 24 hours. then rinse thoroughly 
with organic-free water and allow to dry for as long as possible. 

6.2.7.7 Wrap with aluminum foil (with the shiny side facing outward). 
This is done to prevent contamination of tubing during transport 
and storage. 

Note: When the tubing is used to collect samples that contain oil, grease, or other 
hard to remove materials. it may be necessary to rinse it several times 
with an approved solvent before initiating decontamination. In extreme 
cases. it may be necessary to steam clean, wire brush, or sandblast the 
tubing prior to using this decontamination method. If it cannot be 
adequately cleaned utilizing the aoove means. it must be discarded. 

6.2.8 Decontamination of Glass Tub1nq 

Use only new glass tubing. decontaminated as follows prior to use: 

6.2.8.1 Rinse thoroughly with approved solvent. 

6.2.8.2 Air dry for at least 24 hours. 

6.2.8.3 Wrap tubing with aluminum foil (with shiny side facing outward) 
to prevent contamination during storage. 

6.2.8.4 Discard tubing after use in sampling. 

6.3 QUALITY CONTROL 

6.3: 1 The quality of the deionized and organic-free water used may be 
monitored by collecting samples in standard precleaned, sample 
containers and submitting them to the laboratory for a standard ICP scan. 
Organic-free water should be submitted for low-level pesticide, herbicide, 
extractable, or purgeable compounds analyses. as appropriate. 
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6.3.2 Effectiveness of the decontamination procedures is monitored by 
submitting rinse water to the laboratory for low-level analysis of the 
parameters of interest. An attemot should be made to select different 
sampling devices. each time devices are washed, so that a representative 
sampling of all devices is obtained over the length of the project. Note in 
the field logbook the devices being used for the QC rinsate. 

7.0 RECORQS 

Documentation generated as a result of this procedure is collected and maintained in 
accordance with requirements specified in OAAP 17.1 . Records Management. 

8.0 A lT ACHMENTS 

8.1 Attachment I - Field Checklist 

8.2 Attachment II -Allowable Residual Surface Contamination Limits for Unrestrided 
Release 
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__ Logbook 

_Safety Glasses or 
Monogoggles 

__ Gloves 

__ Safety Shoes 

_Black, Indelible Pen 

_Plastic Sheets 

Attachment I 
Field Checklist 

_Decontamination Equipment 

_Health and Safety Plan 

_Sampling and Analysis Plan 

__ Appropriate Containers tor Waste 
and Equipment 

__ Monitoring Instruments 
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Allowable Residual Surface Contamination Limits for Unrestricted Release 

Nuclide Average0 ·c Maximum c ~ Removeable b. • 

(dpm/100 cm2 ) (dpm11 OQ cm·) ( dpm/1 00 cm2) 

U-nat. U-235, 5,000 alpha 15.000 c:i1nnn 1.000 alpha 
U-238,and 
associated decay 
products 

Transuranics, 100 300 20 
Ra-226. Ra-228, 
Th-230. Th-228, 
Pa-231 

Ac-227, 1-125, 1,000 3.000 200 
1-129, Th-nat. 
Th-232, Sr-90, 
Ra-223, Ra-234, 
U-232, I-126, 
1-131, 1-133 

Beta-gamma 5.000 beta- 15.000 beta· 1 .ooo beta-
emitters (nuclides gamma gamma gamma 
with decay modes 
other than alpha 
emission or spontaneous 
fission) except SR-90 
and others noted above. 

a Where surface contamination by both alpha- and beta-gamma emitting nuclides exists, the limits 
established tor alpha- and b·eta-gamma-emitting nuclides should apply independently. 

b As used in this table. dpm (disintegrations per minutei means the rate of emission by radioactive 
material as determined by correcting the counts per mrnute observed by an appropriate detector for 
background, efficiency, and geometric factors associated with the instrumentation. 

c Measurements of average contaminant should not be averaged over more than 1 square meter. For 
objects of less surface area. the average should be oenved tor each such object. 

d The maximum contamination level applies to an area ot not more than 1 00 cm2. 

e The amount of ·'removable radioactive contamination per 1 00 cm2 of the surface area should be 
determined by wiping the area with dry filter paper or soft absorbent paper, applying moderate 
pressure, and assessing the amount of rad1oact1ve material on the wipe with an appropriate 
instrument of known efficiency. When removable contamination on objects of less surface area is 
determined, the pertinent levels should be reduced propon1onally and the entire surface area 
should be wiped. 

Source: US NRC Regulatory Guide 1 .86. June 1974 
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1.0 PURPOSE 

The purpose of this procedure is to describe the slug test method for determining 
the capacity of an aquifer to yield water. 

2.0 SCOPE 

This test applies to tests which provide data on hydraulic conductivity. 

3.0 REFERENCES. RELATED READING. AND DEFINITIONS 

3.1 REFERENCES 

3.1.1 Environmental Compliance Branch Standard Operating Procedures and 
Quality Assurance Manual, U.S. Environmental Protection Agency, 
Region IV Environmental Services Division, Georgia, February 1, 1991. 

3.1.2 Groundwater and Wells, Second Edition, Johnson Division, St. Paul, 
Minnesota. 1986. 

3.1 .3 Applied Hydrogeology, Charles E. Merrill Publishing Company, Columbus, 
Ohio, 1980. 

3.1.4 Groundwater Engineering, McGraw-Hill Book Company, New York, 
1986. 

3.1.5 Science Applications International Corporation Quality Assurance 
Administrative Procedures (SAIC QAAPs). 

3.1.6 Science Applications International Corporation Quality Assurance 
Program Plan (QAPP). 

3.1.7 Science Applications International Corporation Environmental Project 
Management Manual (SAIC EPMM). 
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3.1.8 Science Applications International Corporation Field Technical Procedure 
{SAIC FTP) 400. Equipment Decontamination. 

3.1 .9 Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 625. Chain-of-Custody. 

3.1 .1 O Science Applications International Corporation Field Technical Procedure 
(SAIC FTP) 1215. Use of Field Logbooks. 

3.2 DEFINITIONS 

None. 

4.0 RESPONSIBILITIES 

4.1 SAIC CORPORATE OFFICER IN CHARGE 

The SAIC Corporate Officer in Charge is responsible for the oversight of 
Aquifer Testing by Slug Test Method. 

4.2 GROUP MANAGER 

The Group Manager is responsible for approving this procedure. 

4.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OFFICER 

The QNQC Officer is responsible for: 

4.3. 1 approving this procedure and 

4.3.2 verifying that this procedure is being implemented. 

4.4 HEAL TH AND SAFETY <H&Sl OFFICER 

The H&S Officer is responsible for ensuring that appropriate SAIC and 
contractual H&S policies and procedures are in effect and verifying enforcement 
of same by line management. 
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The Program or Project Manager is responsible for: 

4.5.1 ensuring that all personnel are properly trained; 
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4.5.2 ensuring that this and all appropriate procedures are followed; and 

4.5.3 verifying that the appropriate training records are submitted to the 
Central Records Facility (CRF}. 

4.6 FIELD MANAGER 

The Field Manager is responsible for: 

4.6.1 ensuring that all personnel perform their assigned duties in accordance 
with this procedure when it is applicable; 

4.6.2 ensuring compliance with the Sampling and Analysis Plan (SAP); and 

4.6.3 overall management of field activities. 

5.0 GENERAL 

5.1 It is SAIC policy to maintain an effective program for control of employee 
exposure to chemical, radiological, and physical stress which is consistent with 
U.S. Department of Energy (DOE} and Occupational Safety and Health 
Administration (OSHA) established standards and requirements. 

5.2 Any deviation from specified requirements will be justified to and authorized by 
the Project Manager and/or the relevant Program Manager. 

5.3 Deviati.ons from the requirements will be sufficiently documented to allow re
creation of the modified process. 

5.4 Refer to the site- or project-specific H&S Plan for relevant H&S requirements. 

5.5 Refer to the SAP for project'task-specific sampling and analysis requirements. 
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5.6 SAIC and subcontractor personnel who use this procedure must provide 
documented evidence of having been trained on the procedure to the Program 
or Project Manager tor transmittal to the CRF in accordance with subsection 
4.5.3. 

5.7 Information on the well design, including total depth, screen length and depth, 
riser and screen diameters, and diameter of sand pack is required prior to 
testing. In addition, other information regarding the aquifer should also be 
obtained (e.g., depth to water, aquifer thickness). 

5.8 During testing, water is withdrawn from or added to a well and the subsequent 
rise or decline of the water level within the well is recorded. 

5.9 During the slug test a known volume of water (referred to as a slug) is either 
injected into or withdrawn from a well. 

5.10 The rate at which the water level rises or falls after introducing or withdrawing the 
slug is recorded in a depth-versus-time plot. The measurements are made either 
manually, using a tape measure, or with a high-pressure transducer system. The 
rate of change is controlled by the characteristics of the formation. 

5.11 Sampling tools and equipment will be protected from sources of contamination 
prior to testing and decontaminated prior to and between testing locations as 
specified in FTP-400, Equipment Decontamination. 

6.0 PROCEDURE 

6.1 PREPARATION 

6.1 .1 Don appropriate personal protective equipment priorto any field activities. 

6.1.2 Place plastic sheeting around work area to prevent equipment from 
,coming into contact with potentially contaminated surfaces. 

6.1.3 Obtain the following information about the well to be pumped/purged: 

a) well location; 
b) well specifications (diameter, depth, extent and location of screened 

interval etc.; 
c) depth to groundwater in well; and 
d) description of material in which the well is screened. 
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6.1.4 If the slug test is to be conducted using pressure transducers. all 
associated equipment. including data logger(s}. will be obtained for use 
in pumping1observation well prior to installing pressure transducers. 

6.2 SLUG TEST 

6.2.1 The slug test is not conducted until at least a minimum of 24 hours after 
well development. 

6.2.2 Appropriate arrangements must be made for discharge of the water (to 
the ground, to a 55-gallon drum, etc.). 

6.2.3 If a pump must be utilized, a discharge line will also be necessary. 

6.2.4 The slug tests are conducted using a pressure transducer connected to 
a digital data logger. The static water level is measured and a slug of 
known volume is placed into, or withdrawn from, the well. This will cause 
the water level in the well to increase or decrease accordingly. The test 
is continued until the water level reaches at least 90% of the static water 
level. The time intervals for taking water level measurements will be 
stated in the SAP. 

6.2.5 The data stored in the data logger are transferred into a computer. The 
data are evaluated using one or more slug test programs based on 
Hvorslev and/or Bouwer and Rice theories of aquifer characteristics. If 
a tested monitoring well is screened across the water table, only the 
Bouwer and Rice method is used to evaluate the data. The results are 
checked with hand calculations. 

6.3 Complete field logbook and chain-of-custody forms in accordance with 
procedures FTP-1215, Use of Field Logbooks, and FTP-625, Chain-of
Custody. 

6.4 Sampling tools, instruments, and equipment are protected from sources 
of contamination prior to use and decontaminated after use as specified 

· in FTP-400, Equipment Decontamination. 
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Documentation generated as a result of this procedure is collected and maintained 
in accordance with requirements specified in QAAP 17.1 , Records Management. 

8.0 A iT ACHMENTS 

None. 
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5.0 QUALITY ASSURANCE PROJECT PLAN 

5.1 INTRODUCTION 

This document is a part of the RCRA Facility Investigation (RFI) Work Plan for the Scotts Company 
Marysville, Ohio facility. This RFI is being conducted to evaluate the environmental impact of 
Landfills 1 to 5 Field Broadcast Areas 1 and 2; Ponds 2, 3, 6, 7, and 8; and Crosses Run. 
Investigation work at the Scotts facility started in December 1996 and is ongoing. Recent 
negotiations with Ohio Environmental Protection Agency (Ohio EPA) have determined that historical 
and proposed investigations will be integrated to ensure data quality objectives are met. The purpose 
of this document is to detail the intended objectives and to specify the field and laboratory procedures 
necessary to collect, analyze, verify, and ensure the quality of data collected. The data collected will 
support the selection of appropriate corrective measures. 

The RFI Work Plan consists of the following sections or plans: 

• Introduction 

• Description of Current Conditions (DOCC). This includes a brief summary of the following 
reports previously submitted to the Ohio EPA including: 

- Hydrogeologic Investigation of Former Disposal Sites, November 1996 Groundwater 
Monitoring Well Installation Results, The Scotts Company, Marysville, Ohio, December 
1996, Burgess & Niple, Limited. 

- Phase I Environmental Site Assessment, The Scotts Company, Marysville, Ohio, July 3, 
1997, Burgess & Niple, Limited. 

Groundwater Monitoring Well Installation and Waste/Stream Sediment Characterization, 
The Scotts Company, Marysville, Ohio, April 1998, Burgess & Niple, Limited. 

• Objectives of the Investigation 

• Field Sampling Plan 

• Quality Assurance Project Plan (QAPP) 

• Health and Safety Plan 

• . Data Management Plan 

• Baseline Risk Assessment Methodology 

• Project Management Plan 

• Public Involvement Plan 

• Schedule 

• Corrective Technology Plan 

This QAPP presents the organization, objectives, functional activities, and specific QA and quality 
control (QC) activities associated with the Work Plan for the Scotts RFI. It describes the specific 
protocols that will be followed for sampling, sample handling and storage, chain of custody, and 
laboratory analysis. This plan also presents details regarding data quality objectives for the project, 

5-1 
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sampling and preservation procedures for samples collected in the field, field and sample 
documentation, sample packaging and shipping, and laboratory analytical procedures for all media 
sampled. 

All QA/QC procedures will be in accordance with applicable professional technical standards, Ohio 
EPA requirements, government regulations and guidelines, and specific project goals and 
requirements. This QAPP is prepared by Science Applications International Corporation (SAIC) in 
accordance with Interim Guidelines and Specifications for Preparing Quality Assurance Project 
Plans (EPA 1991), EPA Requirements for Quality Assurance Project Plans for Environmental Data 
Operations (EPA I 994a ), Guidelines and Specifications for Preparing Quality Assurance Project 
Plans (EPA 1998). 

Sections 1, 2, and 3 of the Work Plan contain background information and the project description. 
A discussion of site history, past data collection activities, and existing site data are contained in 
Section 2 of the Work Plan along with the project scope and objectives in Section 3. Primary project 
organization and responsibilities are presented in Section5.2 of this QAPP and Section 9 of the Work 
Plan. Sampling design, procedures, methods, and rationales are discussed in detail in the Field 
Sampling Plan (FSP), Section 4 of the Work Plan. Sample matrix types, analytical parameters, and 
analytical methods are summarized in Table 5.1 of this QAPP. Specific delineation of sample 
numbers, QA sample frequencies, and field QC sample frequencies have been designated for this 
investigation. 

5.1.1 Project Description 

This project consists of the Scotts Marysville, Ohio RFI with the objective of defining the nature and 
extent of releases from thirteen investigative units at the site. The IUs include Landfill Nos. I 
through 5; Field Broadcast Areas 1 and 2; Former Pond Nos. 2, 3, 6, 7, and 8; and Crosses Run. The 
RFI will consist of sampling and data collection activities to establish source (the extent of waste) 
boundaries; determine character, type, and extent of constituents derived from the waste disposal 
areas; and identify all significant pathways for migration. Impacted soils and other media will be 
addressed in Corrective Measures. 

The specific objective of the RFI is to determine the nature and extent of constituents of concern in 
the environment resulting from waste disposal activities at the IUs. In addition, the RFI will provide 
necessary data to support implementation of remedial measures at the Scotts facility, as it relates to 
these IUs. To achieve these objectives, samples of waste, soil, groundwater, surface water, and 
sediments will be collected and analyzed. Table 5.1 includes a summary of samples that will be 
collected and analyzed for this RFI. 

5.1.2 Site Description 

Detailed project and site descriptions are included in previous documents submitted to Ohio EPA as 
outlined in Section 2. The three referenced reports, previously submitted to Ohio EPA, describe the 
site history. Understanding the geology and hydrogeology is considered an integral part of the 
objectives. 

The geology and hydrogeology of the site, specifically at the identified waste disposal areas and 
those areas affected by the migration of waste constituents, are discussed in previous reports and are 
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specifically detailed in Section 2. Additional investigation work is based on the geology and 
hydrogeology of the site. 

The site is characterized by dense glacial till deposits overlying Silurian Bedrock. The mixture of 
silt and clay with only minor amounts of sand and gravel does not provide a potable water source in 
the area. Production and residential wells are completed in bedrock. Groundwater at the site is 
generally encountered at depths greater than 20 feet below the surface (ft bis), where thin sand and 
gravel seams are encountered. However, thin shallow saturated zones are present in the vicinity of 
the wastewater treatment plant ponds at depths ranging from 10 to 15 ft bis. Groundwater flows to 
the southeast across the site under a fairly consistent hydraulic gradient of 0.0015. Although 
groundwater encountered at depths greater than 20 ft bis has not been affected by constituents from 
the waste areas, the data indicates that groundwater in shallow sand seams ( 10 to 15 ft bis) near 
Landfill No. 1 contains waste constituents. 

5.1.3 Site History And Background 

Details regarding site history and background are included in previous reports and in Section 2. 
Waste, soil, groundwater, surface water, and sediment analytical results of previous sampling are 
included. The nature and extent of waste has been partially defined based on the previous data. The 
extent of waste constituents from the IUs in soil, sediment, surface water, and groundwater has been 
assessed. It was determined through negotiations with Ohio EPA, that additional soil sampling, as 
well as investigating the potential for additional shallow groundwater impacts, is necessary to 
adequately define the nature and extent of impacts from the waste areas and to meet the RFI 
objectives. Since the objectives of previous work are the same as those for the RFI, historical data 
were used to support and define the additional scope of work described in the work plan. 

5.2 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The organizational chart shown in Figure 9.1 in Section 9 of this RFI Work Plan outlines the 
management structure that will be used to implement the project. The functional responsibilities of 
key personnel are described in the following parts of this section. The assignment of personnel to 
each project position will be based on a combination of (I) experience in the type of work to be 
performed, (2) experience working with Ohio EPA personnel and procedures, (3) a demonstrated 
commitment to high quality and timely job performance, and (4) staff availability. 

5.2.1 SAIC Project Manager 

The SAIC Project Manager has direct responsibility for implementing the Work Plan, including all 
phases of work plan development, field activities, data management, and report preparation. This 
individual also will provide the overall management of the project, and serve as the technical lead 
and point of contact with the Scotts' Project Manager. These activities will involve coordinating all 
personnel working on the project, interfacing with Scotts' personnel, and tracking project budgets 
and schedules. The SAIC Project Manager will also develop, monitor, and fill project staffing needs, 
delegate specific responsibilities to project team members, and coordinate with administrative staff 
to maintain a coordinated and timely flow of all project activities. 
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The SAIC Quality Assurance/Quality Control (QA/QC) Officer is responsible for the project QA/QC 
in accordance with the requirements of the project QAPP, other work plan documentation, and 
appropriate management guidance. This individual is responsible for participating in the project field 
activity readiness review; approving, evaluating, and documenting the disposition of 
Nonconformance Reports (NCRs); overseeing and approving any required project training; and 
designing audit/surveillance plans followed by supervision of these activities. The SAIC QA/QC 
Officer reports directly to the SAIC Project Manager. 

5.2.3 SAIC Site Health And Safety Officer 

The SAIC Site Safety and Health Officer (SSHO) is responsible for ensuring that health and safety 
procedures designed to protect personnel are maintained throughout the field activities. This will be 
accomplished by strict adherence to the project Site Safety and Health Plan (SSHP), which has been 
prepared as Section 6 of this RFI Work Plan. This SSHO will have the authority to halt field work 
if health and/or safety issues arise that are not immediately resolvable in accordance with the project 
SSHP. The SSHO reports directly to the SAIC Project Manager. 

5.2.4 SAIC Laboratory Coordinator 

The SAIC Laboratory Coordinator is responsible for coordination of sample shipment to the 
laboratory(s), and subsequent chemical analysis and reporting performed by the subcontract 
laboratories, in accordance with the requirement defined in the QAPP. This individual will be 
responsible for obtaining required sample containers from the laboratories for use during field 
sample collection, resolving questions the laboratory may have regarding QAPP requirements and 
deliverables, and coordination of data reduction, validation, and documentation activities related to 
sample data package deliverables received from the laboratories. The SAIC Laboratory Coordinator 
reports directly to the SAIC Project Manager. 

5.2.5 SAIC Field Manager 

The SAIC Field Manager is responsible for implementing all field activities in accordance with the 
FSP and the QAPP. This individual is responsible for ensuring proper technical performance of 
drilling operations and field sampling activities, adherence to required sample custody and other 
related QA/QC field procedures, coordination of field personnel activities, management of 
investigative-derived wastes, checks of all field documentation, and preparation of Field Change 
Orders (FCOs) ifrequired. The SAIC Field Manager reports directly to the SAIC Project Manager 
except in regard to QA/QC matters that are reported directly to the SAIC QA/QC Officer. 

5.2.6 SAIC Data Manager 

The SAIC Data Manager, and data management personnel will be responsible for managing the field 
and analytical data generated during the project. The data management team will be responsible for 
the accumulation, control, reduction, validation, documentation, and storage of project data in 
accordance with the Data Management Plan. The SAIC Data Manager also will assist the SAIC 
QA/QC Officer in the review oflaboratory procedures ifrequired. The SAIC Data Manager reports 
directly to the SAIC Project Manager. 
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In addition to the SAIC Field Manager, other SAIC field personnel participating in the 
implementation of field activities are anticipated to be site geologists and sampling technicians. 
These individuals, in coordination with field subcontractor personnel, will be responsible for 
performance of drilling operations, collection of soil, groundwater, surface water, biota, etc. and 
preparation of field logbooks and other required documentation. These individuals will be 
responsible for performing all field activities in accordance with the FSP and QAPP, and will report 
directly to the SAIC Field Manager. 

5.2.8 Subcontractor Field Personnel 

Subcontractor field personnel, under the supervision of the SAIC Field Manager, will be responsible 
for performing their specific scopes of work that have been derived from the RFI Work Plan. These 
individuals will be required to review applicable sections of the Field Sampling Plan, QAPP, and the 
entire SSHP, prior to field mobiliz.ation. All subcontractor field personnel report directly to the SAIC 
Field Manager who will be responsible for ensuring that all subcontractor activities comply with 
project requirements. 

5.2.9 Subcontracted Laboratory Support 

Analytical laboratory support specific to these investigations will be provided by a subcontractor 
laboratory. Relevant QA Manual, laboratory qualification statements, certifications, and license 
documentation are available upon request. 

Organization charts outlining the key laboratory personnel and organization are provided in the 
analytical laboratories' QAP. The responsibilities of key personnel are described in the following 
paragraphs. The assignment of personnel to each position will be based on a combination of 
(I) experience in the type of work being performed, and (2) a demonstrated commitment to high 
quality and timely job performance. 

Prior to commencement of field activities for the project, SAIC will send a complete copy of the 
work plan including this QAPP to all subcontracted laboratories. 

5.2.10 Laboratory Quality Assurance/Quality Control Manager 

The subcontractor Laboratory QA/QC Manager is responsible for the laboratory QA/QC in 
accordance with the requirements of this QAPP in conjunction with the established laboratory QA 
Program. In coordination with the SAIC Laboratory Coordinator, this individual will be responsible 
for documenting that samples received by the laboratory are analyzed in accordance with required 
methodologies, that instrument calibration is performed properly and documented, that field and 
internal laboratory QC samples are analyzed and documented, and that all analytical results for both 
field and QC samples are reported to SAIC in the format required in the laboratory scope of work 
and QAPP. This individual is also responsible for processing laboratory NCRs in a timely manner 
and for implementing Corrective Action Report recommendations and requirements. The 
Subcontractor Laboratory QA/QC Manager reports directly to the SAIC Laboratory Coordinator for 
issues related to this project. 
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The responsibilities of each subcontract laboratory Project Manager include the following: initiation 
and maintenance of contact with SAIC on individual job tasks; preparation of all laboratory
associated work plans, schedules, and manpower allocations; initiation of all laboratory-associated 
procurement for the project; provision of day-to-day direction of the laboratory project team 
including analytical department managers, supervisors, QA personnel, and data management 
personnel; coordination of all laboratory related financial and contractual aspects of the project; 
provision of formatting and technical review for all laboratory reports; provision of day-to-day 
communication with SAIC; provision of final review and approval on all laboratory analytical reports 
to SAIC; and response to all post project inquires. 

5.2.12 Laboratory Manager 

The responsibilities of each subcontract Laboratory Manager include the following: coordination of 
all analytical production activities conducted within the analytical departments; working with the 
Laboratory Project Manager to ensure all project objectives are met; provision of guidance to 
analytical department managers; and facilitation of transfer of data produced by the analytical 
departments to the report preparation and review staff for final delivery to the client. 

5.3 DATA QUALITY OBJECTIVES 

The overall project objective is to develop and implement procedures for field sampling, chain of 
custody (COC), laboratory analysis, and reporting. These procedures will provide results to be used 
in site evaluation and assessment leading to remediation which is technically sound and legally 
defensible. Procedures for sampling, COC, laboratory instrument calibration, laboratory analysis, 
reporting of data, internal QC, audits, preventive maintenance of lab and field equipment, and 
corrective action are described in other sections of this QAPP. The purpose of this section is to 
address the objectives for data accuracy, precision, completeness, representativeness, and 
comparability. The FSP (Section 4) identifies specific task objectives as they relate to the site 
investigation .. 

Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the quality 
of data required to support decisions made during investigation activities, and are based on the end 
uses of the data being collected. 

5.3.1 Project Objectives 

General objectives are as follows: 

(1) To provide data of sufficient quality and quantity to document the horizontal and vertical extent 
of contamination. 

(2) To provide d_ata of sufficient quality to meet applicable State of Ohio concerns. 

(3) To ensure samples are collected using approved techniques and are representative of existing 
site conditions. 
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(4) To specify QA/QC procedures for both field and laboratory methodology to meet guidance 
document requirements. 

(5) Provide sufficient and appropriate quality data to estimate quantities of contaminated media and 
evaluate potential clean-up technologies. 

5.3.2 Quality Assurance Objectives for Measurement Data 

An analytical DQO summary for these investigations is presented in Tables 5.2 and 5.3. All QC 
parameters stated in the specific SW-846 methods will be adhered to for each chemical listed. 
Laboratories are required to comply with all methods as written. The lab must maintain complete and 
up-to-date standard operating procedures (SOPs) and submit them for review, ifrequested. 

As per the new EPA guidance (I 993a), which now supersedes all other documents in this discipline, 
a combination of Screening Level and Definitive Level data will be required for this project. 
Definitive data represent data generated under laboratory conditions using EPA-approved 
procedures. Data of this type, both qualitative and quantitative, are used for determination of source, 
extent, or characterization and to support evaluation of remedial technologies and risk assessment. 

5.3.2.1 Level of Quality Control Effort 

To assess whether QA objectives have been achieved, analyses of specific field and laboratory QC 
samples will be required. These QC samples include field duplicates, laboratory method blanks, 
laboratory control samples, laboratory duplicates, rinsate blanks, field blanks, and matrix 
spike/matrix spike duplicate (MS/MSD) samples will be analyzed to assess the quality of the data 
resulting from the sampling program. 

Field duplicate samples will be submitted for analysis along with rinsate blanks to provide a means 
to assess the quality of the data resulting from the field sampling program. Criteria and evaluation 
of blank determinations are provided in Section 5.8.3. Field duplicate samples are analyzed to 
determine sample homogeneity and sampling methodology reproducibility. 

Laboratory method blanks and laboratory control samples are used to determine the accuracy and 
precision of the analytical method implemented by the laboratory. Matrix spikes provide information 
about the effect of the sample· matrix on the measurement methodology. Laboratory sample 
duplicates and MSDs assist in determining the analytical reproducibility and precision of the analysis 
for the samples of interest. 

The general level of QC effort will be at least one field duplicate for every ten investigative samples. 
MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra volume. 

Aqueous MS/MSD samples must be collected at triple the volume for semi-volatile organic 
compound (SVOC),-pesticide, and metal parameters. One MS/MSD sample will be designated in 
the field and collected for at least every 20 investigative samples per sample matrix 
(i.e., groundwater, soil). 

The goal is to provide a level of QC effort in conformance with the protocols of the EPA SW-846 
(EPA 1993 b ). The level of QC effort for testing and analysis of parameters beyond the scope of the 
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SW-846 protocols will confonn to accepted methods, such as American Society for Testing and 
Materials (ASTM) protocols, and National Institute for Occupational Safety and Health (NIOSH) 
protocols. 

The QC effort for in-field measurements including temperature, conductivity, pH, organic vapor 
concentrations, oxidation-reduction potential, and dissolved oxygen level will include daily 
calibration of instruments using traceable standards and documented instrument manufacturer 
procedures. Field instruments and their method of calibration are discussed further in Section 5.7 
of this QAPP. 

5.3.2.2 Accuracy, Precision, and Sensitivity of Analysis 

The fundamental QA objectives for accuracy, precision, and sensitivity of laboratory analytical data 
are the QC acceptance criteria of the analytical protocols. The accuracy and precision required for 
the specified analytical parameters are incorporated in Tables 5.2 and 5.3 and are consistent with the 
analytical protocols. The sensitivities, or project target detection limits, required for the analyses are 
identified in Tables 5.4 and 5.5. Accuracy quantifies the nearness of a result, or the mean of a set of 
results, to the true or accepted value. Precision quantifies the degree of reproducibility of a set of 
replicate results, or the agreement of repeat observations made under the same conditions. 

Accuracy and precision goals for field measurements of pH, conductivity, temperature, oxidation
reduction potential, and dissolved oxygen concentration are listed in Table 5.3. Laboratory 
acceptance criteria, established through the use of historical data, are presented in the laboratory 
QAPs. 

Analytical accuracy is expressed as the percent recovery of an analyte that has been added to a blank 
sample or environmental sample at a known concentration before analysis. Accuracy will be 
detennined in the laboratory through the use of surrogate spikes, MS analyses, laboratory control 
sample (LCS) analyses, and/or blank spike analyses. The percent recoveries for specific target 
analytes will be calculated and used as an indication of the accuracy of the analyses perfonned. 
Project accuracy control limits are presented in Table 5.6 and 5.7. 

Precision will be detennined through the use of spike analyses conducted on duplicate pairs of spiked 
environmental samples (MS/MSD) or comparison of positive duplicate pair responses. The relative 
percent difference (RPD) between the two results will be calculated and used as an indication of the 
precision of the analyses perfonned. Project precision limits are presented in Table 5.6. 

Sample collection precision will be measured by the analyses of field duplicates. Precision will be 
reported as the RPD for two measurements. 

5.3.2.3 Completeness, Representativeness, and Comparability 

Completeness is a measure of the amount of valid data obtained from a measurement system 
compared to the amount. It is expected that laboratories will provide data meeting QC acceptance 
criteria for all samples tested. Overall project completeness goals are identified in Table 5.2. 

Representativeness expresses the degree to which data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, a process condition, or an 
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environmental condition. Representativeness is a qualitative parameter that depends upon the proper 
design of the sampling program and proper laboratory protocol. The sampling network was designed 
to provide data representative of site conditions. During development of this plan, consideration was 
given to site history, past waste disposal practices, existing analytical data, physical setting and 
processes, and constraints inherent to this investigation. The rationale of the sampling design is 
discussed in detail in the FSP (Section 4 of the Work Plan). Representativeness will be satisfied by 
ensuring that the Work Plan is followed, proper sampling techniques are used, proper analytical 
procedures are followed, and holding times of the samples are not exceeded. Representativeness will 
be determined by assessing the combined aspects of the QA program, QC measures, and data 
evaluations. 

Comparability expresses the confidence with which one data set can be compared with another. The 
extent to which existing and planned analytical data will be comparable depends upon the similarity 
of sampling and analytical methods. The procedures used to obtain the planned analytical data are 
expected to provide comparable data. These new analytical data, however, may not be directly 
comparable to existing data because of differences in procedures and QA objectives. 

5.4 SAMPLING LOCATIONS AND PROCEDURES 

It is anticipated that investigations performed at Scotts will produce soil, sediment, surface water, 
groundwater, and investigation-derived waste (IDW) samples for analyses. Additional samples will 
be collected to complete field QC duplicate, MS/MSD, field blank, and QA split sample analyses. 
Specific numbers of samples (including parameters and methods) are incorporated into Table 5. I. 
Investigation samples will require SVOC, pesticide, metal, herbicide, total organic carbon, and other 

general determinations, as represented in Tables 5.2 and 5.3. Soil samples will also be collected in 
accordance with the field sampling plan for soil characterization by analyzing for the following 
geotechnical parameters: bulk density, porosity, action exchange capacity, total organic content, pH, 
particle size distribution and moisture content. Sampling procedures for the various media under 
investigation are discussed in the FSP (Section 4). 

Identification of the primary field equipment and supporting materials to be used for these 
investigations is presented in the FSP (Section 4) and in the Standard Operating Procedures (SOPs) 
in Appendix 4A. Several different types of field measurements will be performed during these 
investigations. Soil field measurements will determine soil classification and characteristics. 
Groundwater field measurements will determine groundwater characteristics (pH, specific 
conductance, dissolved oxygen, oxidation-reduction potential, and temperature), and static 
groundwater levels. A description of the field instruments and associated calibration requirements 
and performance checks to be used for field measurements is presented in the FSP and Section 5.7 
of this QAPP. 

The locations of the sampling stations and sample media to be collected during these investigations, 
and the rationales for the selection of these stations, are presented in the FSP of the Work Plan. 
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These samples are analyzed for the purpose of assessing the quality of the sampling effort and of the 
reported analytical data. QC samples to be used for this project are duplicates, MS/MSDs, and 
equipment rinsate blank samples. 

Field Duplicate Samples 

These samples are collected concurrently with the primary environmental samples and equally 
represent the medium at a given time and location. Duplicate samples will be collected from each 
media addressed by this project and be submitted to the contractor laboratory for analysis. Field 
duplicates will be sampled an analyzed at a rate of one per ten environmental samples. 

Trip Blank Samples 

These samples consist of containers of organic-free reagent water that are kept with the field sample 
containers from the time they leave the laboratory until the time they are returned for voe analysis. 
The purpose of trip blanks is to determine whether samples are being contaminated during transit 

or sample collection. For this project, no VOCs are to be collected and no trip blanks will be 
required. 

Equipment Rinsate 

These samples will be taken from the water rinsate collected from equipment decontamination 
activities. Decontamination water will be collected in drums or other containers. Samples will be 
taken from the container and submitted for analysis with the primary samples. Equipment rinsate 
samples will be collected after decontamination at each Area of Concern. 

5.4.2 Sample Containers, Preservation Procedures, And Holding Times 

Sample containers, chemical preservation techniques, and holding times for soils and waters 
collected during these investigations are described in Tables 5.8 and 5.9. The specific number of 
containers required for this study will be estimated and supplied by the analytical facilities. 
Additional sample volumes will be collected and provided, when necessary, for performing 
associated QC (laboratory duplicates and MS/MSD field duplicates). 

All sample containers will be provided by the analytical support laboratories, which will also provide 
the required types and volumes of preservatives with containers as they are delivered to SAIC. 

Temperature preservation will be maintained at 4'C (±2°C) immediately after collection and will be 
maintained at this teinperature until the samples are analyzed. In the event that sample integrity, such 
as holding times, cooler temperatures, etc., is compromised, resampling will occur as directed by 
Scotts' Project Manager. 
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5.4.3.1 Field Logbooks 
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Sufficient information will be recorded in the logbooks to permit reconstruction of all direct push 
technology (DPT) and other sampling activities conducted. Information recorded on other project 
documents will not be repeated in the logbooks except in summary form where determined 
necessary. All field logbooks will be kept in the possession of field personnel responsible for 
completing the logbooks, or in a secure place when not being used during field work. Upon 
completion of the field activities, all logbooks will be submitted to Scotts to become part of the final 
project file. Refer to the Field Sampling Plan. 

5.4.3.2 Sample Numbering System 

A unique sample numbering scheme will be used to identify each sample designated for laboratory 
analysis. 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 placed on all sample 
labels or tags, field data sheets and/or logbooks, COC records, and all other applicable 
documentation used during the project. A listing of all sample identification numbers will be 
maintained in the field logbook. The sample numbers to be used for the project are discussed in 
Sections 4 and 7 of the Work Plan. 

5.4.3.3 Documentation Procedures 

The tracking procedure to be used for documentation of all samples collected during the project will 
involve the steps outlined in the Work Plan. 

5.4.4 Field Variance System 

Procedures cannot fully encompass all conditions encountered during a field investigation. 
Variances from the operating procedures, field sampling plan, and/or safety and health plan may 
occur. All variances that occur during the field investigation will be documented on a field change 
order (FCO) form or a NCR and will be noted in the appropriate field logbooks. If a variance is 
anticipated (e.g., because of a change in the field instrumentation), the applicable procedure will be 
modified and the change noted in the field logbooks. Field changes and corrective actions are 
outlined in Section 4 of the Work Plan and in Section 5.10 of this QAPP. 

5.5 SAMPLE CUSTODY AND HOLDING TIMES 

It is the policy of SAIC and will be the intent of this investigation to follow EPA policy regarding 
sample custody and ~hain-of-custody (COC) protocols as described inNEIC Policies and Procedures 
(EPA 1985). This custody is in three parts: sample collection, laboratory analysis, and final evidence 
files. Final evidence files, including originals of laboratory reports and electronic files, are 
maintained under document control in a secure area. A sample or evidence file is under your custody 
when it is: 
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• in your possession; 

• in your view, after being in your possession; 

• in your possession and you place them in a secured location; or 
• in a designated secure area. 

5.5.l Sample Documentation 
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The sample packaging and shipment procedures summarized below will ensure that samples will 
arrive at the laboratory with the COC intact. The protocol for specific sample numbering using case 
numbers and traffic report numbers (if applicable) and other sample designations are included in the 
FSP. 

5.5.l.l Field Procedures 

The field sampler is responsible for the care and custody of the samples until they are transferred or 
properly dispatched. As few people as possible should handle the samples. Each sample container 
will be labeled with a sample number, date and time of collection, sampler, and sampling location. 
Sample labels are to be completed for each sample. The SAIC Project Manager will review all field 

activities to determine whether proper custody procedures were followed during the field work and 
to decide if additional samples are required. 

5.5.1.2 Field Logbooks/Documentation 

Samples will be collected following the sampling SOPs documented in the FSP (Section 4) and in 
Appendix 4A. When a sample is collected or a measurement is made, a detailed description of the 
location shall be recorded. 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 before sample collection. Field 
duplicate samples, which will receive an entirely separate sample identification number, will be noted 
under sample description. Equipment employed to make field measurement will be identified along 
with their calibration dates. 

Field documentation will be maintained throughout the project in various types of documents and 
formats including the site logbook, field logbooks, sample labels, sample tags, chain-of-custody 
forms, and field data sheets. The general guidelines for maintaining field documentation listed below 
will be followed. 

• All entries will be written clearly and legibly using indelible black ink. 

• Corrections will be made by striking through the error with a single line that does not obliterate 
the original entry. Corrections will be dated and initialed. 

• Dates and times will be recorded using the format "mm/dd/yy" for the date and the military 
(i.e., 24-hour).clock to record the time. 

• Zeroes will be recorded with a slash (/)to distinguish them from Jetter O's. 
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• Blank lines are prohibited. Information should be recorded on each line or the line should be 
lined out, initialed, and dated. 

• No documents will be altered, destroyed, or discarded even if they are illegible or contain 
inaccuracies that require correction. 

• All information blocks on field data forms will be completed, or a line will be drawn through the 
unused section and the area will be dated and initialed. 

• Unused logbook pages will be marked with a diagonal line drawn from corner to corner, and a 
signature and date will be placed on the line. 

• Security of all logbooks will be maintained by storing them in a secured area when not in use. 

5.5.1.3 Field Logbooks 

Field team personnel will use bound field logbooks having sequentially numbered pages for 
maintaining field records and documenting any information pertinent to field activities. Field forms 
will be sequentially numbered or otherwise controlled. Information identified in the field logbook 
will be obtained from site exploration, observation, and sampling activities, and the data will be 
recorded by a designated field team member. 

An integral component of QA/QC for the field activities will be to maintain accurate and complete 
field records and collect appropriate field data forms. The primary purpose of the logbook is to 
document each day's field activities; the personnel on each sampling team; and any administrative 
occurrences, conditions, or activities that may have affected the fieldwork or data quality of any 
environmental samples for any given day. The level of detail of the information recorded in the field 
logbook should be such that an accurate reconstruction of the field events can be created from the 
logbook. The project name, logbook number, client, contract number, task number, document control 
number, activity or site name, and start and finish dates will be listed on the logbook's front cover. 
Important phone numbers, radio call numbers, emergency contacts, and a return address should be 
recorded on the inside of the front cover. 

5.5.1.4 Field Data Sheets 

Field data sheets will be maintained, as appropriate, for the following types of data: 

• water level measurements, 

• soil DPT logs, 

• well development logs, 

• well purging logs, 

• groundwater sampling logs, 

• chain-of-custody, and 

• instrument calibration logs . 

Data to be recorded will include such information as the location, sampling depth, sampling station, 
and applicable sample analysis to be conducted. Field-generated data forms will be prepared, if 
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necessary, based on the appropriate requirements. The field logbook should cross-reference the field 
data sheet(s). 

5.5.1.5 Transfer of Custody and Shipment Procedures 

Samples are accompanied by a properly completed COC form. The sample numbers and locations 
will be listed on the COC form. When transferring the possession of samples, the individuals 
relinquishing and receiving will sign, date, and note the time on the record. This record will 
document transfer of custody of samples from the sampler to another person, to a mobile laboratory, 
to the permanent laboratory, or to/from a secure storage area. An example of the COC form to be 
used for these investigations is presented in the FSP. 

All shipments will be accompanied by the COC record identifying the contents. The original record 
will accompany the shipment, and copies will be retained by the sampler for return to project 
management and the project file. Whenever co-located or split samples are collected for comparison 
analysis, a separate COC is prepared for those samples and marked to indicate with whom the 
samples are being split. 

All shipments will be in compliance with applicable U.S. Department of Transportation (DOT) 
regulations for environmental samples. SAIC will ship samples for weekend delivery when the 
laboratory has assured SAIC that personnel will be present to receive and effect any necessary 
processing within the analytical holding times. 

5.5.2 Laboratory COC Procedures 

Custody procedures along with the holding time and sample preservative requirements for samples 
will be described in laboratory QA Plans. These documents will identify the laboratory custody 
procedures for sample receipt and log-in, sample storage, tracking during sample preparation and 
analysis, and laboratory storage of data. 

5.5.2.1 Cooler Receipt Checklist 

The condition of shipping coolers and enclosed sample containers will be documented upon receipt 
at the analytical laboratory. Any problems encountered upon receipt are to reported to the laboratory 
coordinator and/or field manager for possible impact to the project. The documentation of sample 
receipt by the laboratory will be transmitted with the final analytical results from the laboratory. 

5.5.2.2 Letter of Receipt 

The laboratory will confirm sample receipt and log-in information through transmission of a Letter
of-Receipt (LOR) to SAIC. This will include returning a copy of the completed COC, a 
documentation of the cooler receipt, and confirmation of the analytical log-in indicating laboratory 
sample and sample delivery group numbers. 

5.5.3 Final Evidence Files Custody Procedures 

SAIC is the custodian of the evidence file and will maintain the contents of evidence files for this 
investigation, including all relevant records, reports, logs, field notebooks, pictures, subcontractor 

5-14 



RCRA Facility Investigation Work Plan 
For The Scotts Company 

June 11. 1999 

reports, correspondence, laboratory logbooks, and COC forms. The evidence file will be stored in 
a secure, limited-access area and under custody of the SAIC Project Manager. 

Analytical laboratories will retain all original raw data information (both hard copy and electronic) 
in a secure, limited-access area and under custody of the Laboratory Project Manager for 7 years as 
specified in the contract. 

5.6 ANALYTICAL PROCEDURES 

All samples collected during the investigation activities will be analyzed by laboratories reviewed 
and validated by the SAIC QA/QC Officer. Each laboratory supporting this work shall provide 
statements of qualifications including organizational structure, QA Manual, and standard operating 
procedures (SOPs). 

5.6.1 Laboratory Analysis 

Samples collected during the project will be analyzed by EPA SW-846 methods. Laboratory 
standard operating procedures are based on the methods as published by the EPA in Test Methods 
for Evaluating Solid Waste, Physical/Chemical Methods SW846, Third Edition (November 1986; 
Revision 1, July 1992; Revision 2, November 1992; and Updates 1, 2, and 3). Analytical parameters, 
methods, and quantitation or detection limits are listed in Tables 5.4 and 5.5. 

Principal laboratory facilities will not subcontract or transfer any portion of this work to another 
facility, unless expressly permitted to do so in writing by SAIC and Scotts Project Manager. 

If contaminant concentrations are high, or for matrices other than normal waters and soils, analytical 
protocols may be inadequate. In these cases, sample analysis may require modifications to defined 
methodology. Any proposed changes to analytical methods specified require written approval from 
SAIC and Scotts. All analytical method variations will be identified in investigation-specific 
addenda. These may be submitted for regulatory review and approval when directed by Scotts Project 
Manager. 

These SOPs must be adapted from and reference standard EPA SW-846 methods and thereby 
specify: · 

• procedures for sample preparation, 
• instrument start-up and performance check, 

• procedures to establish the actual and required detection limits for each parameter, 
• initial and continuing calibration check requirements, 
• specific methods for each sample matrix type, and 
• required analyses and QC requirements. 
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Procedures for field measurement of pH, specific conductivity, temperature, oxidation-reduction 
potential, and dissolved oxygen are discussed in Section 5.7 of this QAPP. Tabulation of the 
methodologies appears in Tables 5.2 and 5.3. 

5.7 CALIBRATION PROCEDURES AND FREQUENCY 

This section describes procedures for maintaining the accuracy of all the instruments and measuring 
equipment that are used for conducting field tests and laboratory analyses. These instruments and 
equipment shall be calibrated before each use or on a scheduled, periodic basis according to EPA 
requirements, laboratory SOPs or manufacturer instructions. 

5.7.1 Field Instruments/Equipment 

Instruments and equipment used to gather, generate, or measure environmental data will be calibrated 
with sufficient frequency and in such a manner that accuracy and reproducibility of results are 
consistent with the manufacturer's specifications. All field instruments for this purpose will 
have unique identifiers and each instrument will be logged in the Measuring and Testing Equipment 
(M&TE) Log Book before use in the field. The site safety and health officer or his/her designate will 
be responsible for performing and documenting daily calibration/checkout records for instruments 
used in the field. 

Equipment to be used during the field sampling will be examined to certify that it is in operating 
condition. This will include checking the manufacturer's operating manual and instructions for each 
instrument to ensure that all maintenance requirements are being observed. Field notes from 
previous sampling trips will be reviewed so that the notation on any prior equipment problems will 
not be overlooked, and all necessary repairs to equipment will be carried out. Spare parts or 
duplication of equipment will be available to support the sampling effort. 

Calibration of field instruments is governed by the specific SOP for the applicable field analysis 
method, and it will be performed at the intervals specified in the SOP. If no SOP is available, 
calibration of field instruments will be performed at intervals specified by the manufacturer or more 
frequently as conditions dictate. Calibration procedures and frequency will be recorded in a field 
logbook. 

Field instruments may include a pH meter, temperature probe, specific conductivity meter, oxidation
reduction potential meter, and a dissolved oxygen meter. If an internally calibrated field instrument 
fails to meet calibration/checkout procedures, it will be returned to the manufacturer for service and 
a back-up instrument will be calibrated and used in its place. Field instrument uses, detection levels, 
and calibration are summarized in Table 5. I 0. 

Detailed instructions on the proper calibration and use of each field instrument follow the guidelines 
established by the manufacturer. The technical procedures for each instrument used on this project 
include the manufacturer's instructions detailing the proper use and calibration of each instrument. 
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The pH meter will be calibrated according to the manufacturer's instructions using traceable standard 
buffer solutions before work in the field. Calibration will follow these steps: 

Temperature of sample and buffer should be the same. 

• Connect pH electrode into pH meter and turn on pH meter. 

• Adjust temperature setting based on the temperature of buffer; place electrode in first buffer 
solution. 

• After reading has stabilized, adjust ACALIB® knob to display correct value. 

• Repeat procedure for second buffer solution. 

• Place pH electrode in the sample and record the pH as displayed. 

• Remove pH electrode from sample and rinse off with distilled water. 

• Recalibrate the pH meter every time it is turned off and turned back on, or if it starts giving 
erratic results. 

Before use in the field, calibration of the pH meter will be checked against two standard buffer 
solutions. Calibration procedures, lot numbers of buffer solutions, and other pertinent calibration or 
checkout information will be recorded in the M&TE Log Book for the project. The calibrations 
performed, standard used, and sample pH values are to be recorded in the field notebook. 

Appropriate new batteries will be purchased and kept with the meters to facilitate immediate 
replacement in the field as necessary. 

5.7.1.2 Temperature Calibration 

Temperature measurements are carried out using a temperature probe. Mercury thermometers must 
be inspected before use to ensure that there is no mercury separation. Thermometers should be 
rechecked in the field before and after each use to see if the readings are logical and the mercury is 
still intact. All temperature probes should be checked biannually for calibration by immersing them 
in a bath of known temperature until equilibrium is reached. Temperature probes should be replaced 
if found to have more than 10 percent error. The reference thermometer used for bath calibration 
should be National Institute of Standards and Testing (NIST) traceable. Temperatures will be 
recorded in the M&TE Log Book, the Sample Log Book, or the Cooler Log Book, as appropriate. 

5.7.1.3 Conductivity Meter Calibration 

The conductivity cells of the specific conductivity meter will be cleaned according to manufacturer's 
recommendations and specifications and checked against known conductivity standard solutions 
before each sampling event. The instrument will be checked daily with NIST-traceable standard 
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solutions. If the instrument is more than I 0 percent out of calibration when compared with standard 
solutions, the instrument will be recalibrated. If this cannot be done in the field, the instrument will 
be returned to the manufacturer or supplier for recalibration and a back-up instrument will be used 
in its place. Daily calibration readings and other relevant information will be recorded daily in the 
M&TE Log Book. 

Daily checks should be as follows: 

• Fill a sample cup with the conductivity calibration standard solution. 
• Set temperature knob for temperature of standard solution. 
• Tum to appropriate scale and set the instrument for the value of calibration standard. 
• Rinse out the cup with distilled water. 

5.7.2 Laboratory Instruments 

Calibration of laboratory equipment will be based on approved written procedures. Records of 
calibration, repairs, or replacement will be filed and maintained by laboratory personnel performing 
QC activities. These records will be filed at the location where the work is performed and will be 
subject to QA audit. Procedures and records of calibration will follow SAIC-reviewed laboratory
specific QA Plans. 

In all cases where analyses are conducted according to the SW 846 protocols, the calibration 
procedures and frequencies specified in the applicable SW 846 methods will be followed exactly. 
For analyses governed by SOPs, refer to the appropriate SOP for the required calibration procedures 

and frequencies. 

Records of calibration will be kept as follows: 

• If possible, each instrument will have a record of calibration with an assigned record number. 

• A label will be affixed to each instrument showing identification numbers, manufacturer, model 
numbers, date of last calibration, signature of calibrating analyst, and due date of next 
calibration. Reports and compensation or correction figures will be maintained with instrument. 

• A written step-wise calibration procedure will be available for each piece of test and 
measurement equipment. 

• Any instrument that is not calibrated to the manufacturer's specification will display a warning 
tag to alert the analyst that the device carries only a Limited Calibration. 

5.8 INTERNAL QUALITY CONTROL CHECKS 

5.8.1 Field Sample Collection 

The assessment of field sampling precision and accuracy is made by collecting field duplicates, 
MS/MSDs, and blanks in accordance with the procedures described in the project Work Plan. 
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QC procedures for most field measurements (i.e., pH, conductivity, temperature, dissolved oxygen, 
etc.) are limited to checking the reproducibility of the measurement by obtaining multiple readings 
on a single sample or standard and by calibrating the instruments. Refer to Section 5. 7 of this QAPP 
for more detail regarding these measurements. 

5.8.3 Laboratory Analysis 

Analytical QC procedures for these investigations are specified in the individual method descriptions. 
These specifications include the types of QC checks normally required; method blanks, LCS, MS, 
MSD, calibration standards, internal standards, surrogate standards, tracer standards, calibration 
check standards, and laboratory duplicate analysis. Calibration compounds and concentrations to be 
used and the method of QC acceptance criteria for these parameters have been identified. 

To ensure the production of analytical data of known and documented quality, laboratories associated 
with these investigations will implement all method QA and QC checks. 

5.8.3.1 QA Program 

All subcontracted analytical laboratories will have a written QA program that provides rules and 
guidelines to ensure the reliability and validity of work conducted at the laboratory. Compliance 
with the QA program is coordinated and monitored by the laboratory's QA department, which is 
independent of the operating departments. For these investigations selected support laboratory 
Quality Assurance Plans will be referenced and implemented in their entirety. 

The stated objectives of the laboratory QA program are to: 

• properly collect, preserve, and store all samples; 

• maintain adequate custody records from sample collection through reporting and archiving of 
results; 

• use properly trained analysts to analyze all samples by approved methods within holding times; 

• produce defensible data with associated documentation to show that each system was calibrated 
and operating within precision and accuracy control limits; 

• accurately calculate, check, report, and archive all data using the Laboratory Information 
Management System; and 

• document all the above activities so that all data can be independently validated. 

All laboratory procedures are documented in writing as SOPs, which are edited and controlled by 
the QA department. Internal QC measures for analysis will be conducted with their SOPs and the 
individual method requirements specified. 
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Implementation of QC procedures during sample collection, analysis, and reporting ensures that the 
data obtained are consistent with its intended use. Both field QC and laboratory QC checks are 
performed throughout the work effort to generate data confidence. Analytical QC measures are used 
to determine ifthe analytical process is in control, as well as to determine the sample matrix effects 
on the data being generated. 

Specifications include the types of QC required (duplicates, sample spikes, surrogate spikes, 
reference samples, controls, blanks, etc.), the frequency for implementation of each QC measure, 
compounds to be used for sample spikes and surrogate spikes, and the acceptance criteria for 
this QC. 

Laboratories will provide documentation in each data package that both initial and ongoing 
instrument and analytical QC functions have been met. Any non-conforming analysis will be 
reanalyzed by the laboratory, if sufficient sample volume is available. It is expected that sufficient 
sample volumes will be collected to provide for reanalyzes, ifrequired. 

5.8.3.2.1 Analytical Laboratory Quality Control 

5.8.3.2.1.1 Method Blanks 

A method blank is a sample of a noncontaminated substance of the matrix of interest (usually 
distilled/de-ionized water or silica sand) that is then subjected to all of the sample preparation 
(digestion, distillation, extraction) and analytical methodology applied to the samples. The purpose 
of the method blank is to check for contamination from within the laboratory that might be 
introduced during sample preparation and analysis that would adversely affect analytical results. A 
method blank must be analyzed with each analytical sample batch. 

Analytical sensitivity goals are identified in Table 5.4 as practical quantitation limits. Method blank 
levels should be below these levels for all analytes, corrective actions (CA) criteria are established 
at 2x these levels. 

5.8.3.2.1.2 Laboratory Control Samples 

The Laboratory Control Samples (LCS) contains known concentrations of analytes representative 
of the contaminants to be determined and is carried through the entire preparation and analysis 
process. Commercially available LCSs or those from EPA may be used. LCS standards that are 
prepared in-house must be made from a source independent of that of the calibration standards. Each 
LCS analyte must be plotted on a control chart. The primary purpose of the LCS is to establish and 
monitor the laboratory's analytical process control. An LCS must be analyzed with each analytical 
sample batch. 

5.8.3.2.2 Matrix And Sample-Specific Quality Control 

Matrix and sample-specific quality control is conducted by evaluating laboratory duplicates and 
surrogate spike results. Surrogate spikes and laboratory duplicates are carried through the entire 
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preparation and analysis process. The primary purpose of the matrix and sample-specific QC is to 
establish and monitor the laboratory's analytical process control and to evaluate for interferences. 

5.8.3.2.2.1 Laboratory Duplicates 

Laboratory duplicates where applicable, are separate aliquots of a single sample that are prepared 
and analyzed in the same batch. This duplicate sample should not be a method blank, trip blank, or 
field blank. The primary purpose of the laboratory duplicate is to check the precision of the 
laboratory analyst, the sample preparation methodology, and the analytical methodology. If there 
are significant differences between the duplicates, the affected analytical results will be reexamined. 
One in 20 samples will be a laboratory duplicate, with fractions rounded to the next whole number. 

5.8.3.2.2.2 Surrogate Spikes 

A surrogate spike is prepared by adding pure compounds to a sample before extraction. The 
compounds in the surrogate spike should be of a similar type to that being assayed in the sample. 
The purpose of a surrogate spike is to determine the efficiency of recovery of analytes in the sample 

preparation and analysis. The percent ofrecovery of the surrogate spike is then used to gauge the 
accuracy of the analytical method, with respect to the matrix, for that sample. 

5.8.3.2.2.3 Matrix Spikes And Matrix Spike Duplicates 

An MS is an aliquot of a sample spiked with known quantities of analytes and subjected to the entire 
analytical procedure. It is used to indicate the appropriateness of the method for the matrix by 
measuring recovery or accuracy. An MSD is a second aliquot of the same sample with known 
quantities of compounds added. The purpose of the MSD, when compared to the MS, is to determine 
method precision. MSs and MSDs are performed per 20 samples on analytic batch of similar matrix. 

5.8.3.2.2.4 Method-Specific QC 

The laboratory must follow specific quality processes as defined by the method. These will include 
measures such as calibration verification samples, instrument blank analysis, internal standards 
implementation, tracer analysis, method of standard additions utilization, serial dilution analysis, 
post-digestion spike analysis, chemical carrier evaluation, etc. 

5.9 CALCULATION OF DATA QUALITY INDICATORS 

5.9.1 Field Measurements Data 

Field data will be assessed by the site Field Manager. He/she will review the field results for 
compliance with the established QC criteria that are specified in the QAPP and Work Plan. 
Accuracy of the field measurements will be assessed using daily instrument calibration, calibration 
check, and analysis of blanks. Precision will be assessed on the basis of reproducibility by multiple 
readings of a single sample. 
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Field data completeness will be calculated using Equations (la) and (lb). 

Sample Collection (la): 

C I t 
NumberofSamp/ePointsSampled 

1000
.1'. 

omp e eness x ,.o, 
Number of SamplePointsP/anned 

(la) 

Field Measurements (lb): 

Number if Valid Field Measurements Made 
Completen~ = x 100% , (lb) 

Number if Field Measurements Planned 

5.9.2 Laboratory Data 

Laboratory results will be assessed for compliance with required precision, accuracy, completeness, 
and sensitivity as follows. 

5.9.2.1 Precision 

The precision of the laboratory analytical process will be determined through evaluation of LCS 
analyses. The standard deviation of these measurements over time will provide confidence that 
implementation of the analytical protocols was consistent and acceptable. These measurements will 
establish the precision of the laboratory analytical process. 

Investigative sample matrix precision will be assessed by comparing the analytical results between 
MS/MSD for organic analysis and laboratory duplicate analyses for inorganic analysis. The RPD 
will be calculated for each pair of duplicate analysis using Equation (2) and produce an absolute 
value for RPO. This precision measurement will include variables associated with the analytical 
process, influences related to sample matrix interferences, and sample heterogeneity. 

S-D 

RPD = (S + D) x 100 
2 ' 

(2) 
where 

S =first sample value (original or MS value), 
D =second sample value (duplicate or MSD value). 

5.9.2.2 Accuracy 

The accuracy of the laboratory analytical measurement process will be determined by comparing the 
percent recoveries for the LCS compounds to their documented true value. 

Investigative sample accuracy will be assessed for compliance with the established QC criteria that 
are described in Section 3.0 of this QAPP using the analytical results of method blanks, 
reagent/preparation blank, MS/MSD samples, field blank, rinsate blanks and trip blanks. The percent 
recovery (%R) of MS samples will be calculated using Equation (3). This accuracy will include 
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variables associated with the analytical process, influences related to sample matrix interferences, 
and sample heterogeneity. 

where 

A-B 
%R= --x 100 

c 

A = the analyte concentration determined experimentally from the spiked sample, 
B =the background level determined by a separate analysis of the unspiked sample, 
C =the amount of the spike added. 

5.9.2.3 Completeness 

(3) 

Data completeness of laboratory analyses will be assessed for compliance with the amount of data 
required for decision making. The completeness is calculated using Equation (4). 

Number cf Valid Laba-atay Me:ISUrements Made 
Ccmplc1en~ = x 100% , 

Number cf Laba-atay Mrosurements Pkumwi 

(4) 

5.9.2.4 Sensitivity 

Achieving method detection limits depends on sample preparation techniques, instrumental 
sensitivity, and matrix effects. Therefore, it is important to determine actual method detection limits 
(MDLs) through the procedures outlined in 40 CFR 136, Appendix C. MDLs should be established 
for each major matrix under investigation (i.e., water, soil) through multiple determinations, leading 
to a statistical evaluation of the MDL. 

It is important to monitor instrument sensitivity through calibration blanks and low concentration 
standards to ensure consistent instrument performance. It is also important to monitor the analytical 
method sensitivity, at or near the PQL, through analysis of method blanks, calibration check samples, 
and LCSs, etc. 

5.9.3 Project Completeness · 

Project completeness will be determined by evaluating the planned versus actual data. Consideration 
will be given for project changes and alterations during implementation. All data not qualified as 
rejected by the review, verification, validation, or assessment processes will be considered valid. 
Overall, the project completeness will be assessed relative to media, analyte, and area of 
investigation. Completeness objectives are listed in Table 5.2 (soil) and Table 5.3 (water). 

5.9.4 Representativeness/Comparability 

Representativeness expresses the degree to which data accurately reflect the analyte or parameter of 
interest for the environmental media examined at the site. It is a qualitative term most concerned 
with the proper design of the sampling program. Factors that affect the representativeness of 
analytical data include appropriate sample population definitions, proper sample collection and 
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preservation techniques, analytical holding times, use of standard analytical methods, and 
determination of matrix or analyte interferences. Sample collection, preservation, analytical holding 
time, analytical method application, and matrix interferences will be evaluated by reviewing project 
documentation and QC analyses. 

Comparability, like representativeness, is a qualitative term relative to a project data set as an 
individual. These investigations will employ narrowly defined sampling methodologies, site 
audits/surveillance, use of standard sampling devices, uniform training, documentation of sampling, 
standard analytical protocols/procedures, QC checks with standard control limits, and universally 
accepted data reporting units to ensure comparability to other data sets. Through proper 
implementation and documentation of these standard practices, the project will establish confidence 
that data will be comparable to other project and programmatic information. 

5.10 CORRECTIVE ACTIONS 

Corrective actions may be required for two major types of problems: analytical/equipment problems 
and noncompliance with project requirements. Analytical and equipment problems may surface 
during sampling, sample handling, sample preparation, laboratory instrumental analysis, and data 
review. 

Noncompliance with project requirements and analytical/equipment problems will be documented 
through a formal corrective action program at the time the problem is identified. The person 
identifying the problem is responsible for notifying the SAIC Project Manager and the Scotts Project 
Manager. When the problem is analytical in nature, information on these problems will be promptly 
communicated to the SAIC Analytical Laboratory Coordinator. Implementation of corrective action 
will be confirmed in writing. 

Any nonconformance with the established QA/QC procedures in the QAPP or SAP will be identified 
and corrected in accordance with the QAPP. The SAIC Project Manager or his/her designee will 
issue an NCR (or ADNCR for Analytical Data Packages) for each nonconforming condition. 

Corrective actions will be implemented and documented in the field record book. No staff member 
will initiate corrective action without prior communication of findings through the proper channels. 
If corrective actions are deemed insufficient, work may be stopped through a stop-work order issued 

by the SAIC Project Manager or the Scotts Project Manager. 

5.10.1 Sample Collection/Field Measurements 

Technical staff and project personnel will be responsible for reporting all suspected technical and QA 
nonconformances or suspected deficiencies of any activity or issued document by reporting the 
situation to the SAIC Project Manager or his/her designee. The manager will be responsible for 
assessing the suspected problems in consultation with the SAIC Project QA Manager to make a 
decision based on the potential for the situation to impact the quality of the data. When it is 
determined that the situation warrants a reportable nonconformance and corrective action, then an 
NCR will be initiated by the manager. 
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The manager will be responsible for ensuring that corrective actions for nonconformances are 
initiated by: 

• evaluating all reported nonconformances, 
• controlling additional work on nonconforming items, 
• determining disposition or action to be taken, 
• maintaining a log of nonconformances, 
• reviewing NCRs and corrective actions taken, and 
• ensuring that NCRs are included in the final site documentation project files. 

If appropriate, the SAIC Project Manager will ensure that no additional work dependent on the 
nonconforming activity is performed until the corrective actions are completed. 
Corrective action for field measurements may include: 

• repeating the measurement to check the error, 

• checking for all proper adjustments for ambient conditions such as temperature, 

• checking the batteries, 

• re-calibrating equipment, 

• checking the calibration, 

• modifying the analytical method including documentation and notification (i.e., standard 
additions), 

• replacing the instrument or measurement devices, and 

• stopping work (if necessary). 

The SAIC Project Manager or his/her designee is responsible for all site activities. In this role, 
he/she may at times be required to adjust the site activities to accommodate site-specific needs. 
When it becomes necessary to modify a program, the responsible person notifies the SAIC Project 
Manager of the anticipated change and implements the necessary changes after obtaining the 
approval of the SAIC Project Manager and the Scotts Project Manager. All changes in the program 
will be documented on the FCO that will be signed by the initiators and the SAIC Project Manager. 
The FCO for each document will be numbered serially as required. The FCO shall be attached to 

the file copy of the affected document. The SAIC Project Manager must approve the change in 
writing or verbally before field implementation. If unacceptable, the action taken during the period 
of deviation will b~ evaluated in order to determine the significance of any departure from 
established program practices and action taken. 

The SAIC Project Manager for the site is responsible for the controlling, tracking, and 
implementation of the identified changes. Reports on all changes will be distributed to all affected 
parties, including the Scotts Project Manager. Scotts will be notified whenever project changes in 
the field are made. 
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The contract laboratory QA plan must provide systematic procedures to identify out-of-control 
situations and corrective actions. Corrective actions shall be implemented to resolve problems and 
restore malfunctioning analytical systems. Laboratory personnel have received QA training and are 
aware that corrective actions are necessary when: 

• QC data are outside warning or control windows for precision and accuracy. 

• Blanks contain target analytes above acceptable levels and must be investigated. 

• Undesirable trends are detected in spike recoveries or RPO between duplicates. 

• There are unusual changes in detection limits. 

• Deficiencies are detected by internal audits, external audits, or from performance evaluation 
samples results. 

• Inquiries concerning data quality are received. 

Corrective action procedures are often handled at the bench level by the analyst who reviews the 
preparation or extraction procedure for possible errors, checks the instrument calibration, spike and 
calibration mixes, instrument sensitivity, and so on. If the problem persists or cannot be identified, 
the matter is referred to the Laboratory Supervisor, Manager, and/or QA Department for further 
investigation. Once resolved, full documentation of the corrective action procedure is filed with 
project records and the QA Department, and the information is summarized within case narratives. 
Corrective actions may include: 

• re-analyzing the samples, if holding time criteria permit; 

• evaluating blank contaminant sources, elimination of these sources, and reanalysis; 

• modifying the analytical method (i.e., standard additions) with appropriate notification and 
documentation; 

• · resampling and analyzing; 

• evaluating and amending sampling procedures; or 

• accepting data a!1d acknowledging the level of uncertainty. 

If resampling is deemed necessary due to laboratory problems, the SAIC Project Manager will 
identify the necessary cost recovery approach to implement the additional sampling effort. 
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• Problems noted during sample receipt will be documented in the appropriate laboratory LOR. 
SAIC and Scotts will be contacted immediately to determine problem resolution. All corrective 

actions will be thoroughly documented. 

• When sample extraction/digestion or analytical holding times are not within method required 
specifications, SAIC and Scotts will be notified immediately to determine problem resolution. 
All corrective actions will be thoroughly documented. 

• All initial and continuing calibration sequences that do not meet method requirements will result 
in a review of the calibration. When appropriate, re-analysis of the standards or re-analysis of 
the affected samples back to the previous acceptable calibration check is warranted. 

• All appropriate measures will be taken to prepare and clean up samples in an attempt to achieve 
the practical quantitation limits as stated. When difficulties arise in achieving these limits, the 
laboratory will notify SAIC and the Scotts to determine problem resolution. All corrective 
actions will be thoroughly documented. 

• Any dilutions impacting the practical quantitation limits will be documented in case narratives 
along with revised quantitation limits for those analytes affected. Analytes detected above the 
method detection limits, but below the practical quantitation limits, will be reported as estimated 
values. 

• Failure of method-required QC to meet the requirements specified in this QAPP shall result in 
review of all affected data. Resulting corrective actions may encompass those identified earlier. 
SAIC and Scotts will be notified as soon as possible to discuss possible corrective actions, 
particularly when unusual or difficult sample matrices are encountered. 

• When calculation and reporting errors are noted within any given data package, reports will be 
reissued with applicable corrections. Case narratives will clearly state the reasons for reissuance 
of reports. 

5.11 DATA REDUCTION, VALIDATION, AND REPORTING 

5.11.1 Data Reduction 

5.11.1.1 Field Measurements And Sample Collection 

Raw data from field measurements and sample collection activities will be appropriately recorded 
in field logbooks. Data to be used in project reports will be reduced and summarized. The methods 
of data reduction will be documented. 

The SAIC Project Manager or his/her designee is responsible for data review of all field-generated 
data. This includes verifying that all field descriptive data are recorded properly, that all field 
instrument calibration requirements have been met, that all field QC data have met frequency and 
criteria goals, and that field data are entered accurately in all logbooks and worksheets. 
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Data will be reduced, evaluated, and reported as described in the laboratory QA plan. Data 
reduction, review, and reporting by the laboratory will be conducted as follows: 

The raw data are produced by the analyst who has primary responsibility for the correctness and 
completeness of the data. All data will be generated and reduced following the QAPP defined 
methods and implementing laboratory SOP protocols. 

Level I technical data review is completed relative to an established set of guidelines by a peer 
analyst. The review shall ensure the completeness and correctness of the data while assuring all 
method QC measures have been implemented and were within appropriate criteria. 

Level 2 technical review is completed by the area supervisor or data review specialist. This reviews 
the data for attainment of QC criteria as outlined in the established methods and for overall 
reasonableness. It will ensure all calibration and QC data are in compliance and check at least IO 
percent of the data calculations. This review shall document that the data package is complete and 

· ready for reporting and archival. 

Upon acceptance of the raw data by the area supervisor, the report is generated and sent to the 
Laboratory Project Manager for Level 3 administrative data review. This review will ensure 
consistency and compliance with all laboratory instructions, the laboratory QA plan, the project 
laboratory SOW, and the project QAPP. 

The Laboratory Project Manager will complete a thorough review of all reports. Final reports will 
be generated and signed by the Laboratory Project Manager. Data will then be delivered to SAIC 
for data validation. The data review process will include identification of any out-of-control data 
points and data omissions, as well as interactions with the laboratory to correct data deficiencies. 
Decisions to repeat sample collection and analyses may be made by the Project Manager based on 

the extent of the deficiencies and their importance in the overall context of the project. The 
laboratory will provide flagged data to include such items as: (I) concentration below required 
detection limit, (2) estimated concentration due to poor spike recovery, and (3) concentration of 
chemical also found in laboratory blank. 

Laboratories will prepare and retain full analytical and QC documentation for the project. Such 
retained documentation will be both hard (paper) copy and electronic storage media (e.g., magnetic 
tape or CD-ROM) as dictated by the analytical methodologies employed. As needed, laboratories 
will supply hard copies or electronic files of the retained information. 

Laboratories will provide the following information to SAIC in each analytical data package 
submitted: 

• cover sheets listing the samples included in the report and narrative comments describing 
problems encountered in analysis; tabulated results of inorganic, organic, and miscellaneous 
parameters identified and quantified; 
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• analytical results for QC sample spikes, sample duplicates, initial and continuing calibration 
verifications of standards and blanks, standard procedural blanks, LCSs and other deliverables 
as identified in Sections 5.11.2; and 5.11.3. 

• tabulation of instrument detection limits determined in pure water. 

5.11.2 Data Validation 

5.11.2.1 Data Validation Approach 

A systematic process for data verification and validation will be performed to ensure that the 
precision and accuracy of the analytical data are adequate for their intended use. The greatest 
uncertainty in a measurement is often a result of the sampling process and inherent variability in the 
environmental media rather than the analytical measurement. Therefore, analytical data validation 
will be performed for primary analytes only to the level necessary to minimize the potential of using 
false positive or false negative results in the decision-making process (i.e., to ensure accurate 
identification of detected versus non-detected compounds). This approach is consistent with the 
DQOs for the project, with the analytical methods, and for determining contaminants of concern and 
calculating risk. 

Definitive data will be reported consistent with the deliverables identified in Section 5.11.3, 
Tables 5.11 and 5.12. This report content is consistent with what is understood as an EPA Level III 
deliverable (data forms including laboratory QC and calibration information). This data will then 
be validated through the review process presented in Section 5.11.2.2. DQOs identified in Section 
5.3 and method-specified criteria will be validated. Comprehensive analytical information, such as 
raw data sheets, will be retained by the subcontract laboratory. 

Validation will be accomplished by comparing the contents of the data packages and QA/QC results 
to requirements contained in the requested analytical methods. The SAIC validation support staff 
will be responsible for these activities. The protocol for analyte data validation is presented in: 

• SAIC Quality Assurance Technical Procedures (SAIC 1995); 
• EPA CLP National Functional Guidelines for Organic Data Review (EPA 1994b ); and 
• EPA CLP National Functional Guidelines for Inorganic Data Review (EPA 1994c ). 

SAIC data validation staff will conduct a systematic review of 10% of the data for compliance with 
the established QC criteria based on the following categories: 

• holding times, 
• blanks, 
• LCSs, 
• surrogate recovery (organic methods), 
• internal standards (primarily organic methods), 

• ICP or atomic absorption QC, 
• calibration, 
• sample reanalysis, 

• secondary dilutions, and 
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SAIC will coordinate with the laboratories for delivery of data packages to Scotts. 

Electronic deliverables must have file structure defined in this table. The deliverable file may be 
either an ASCII text file, a dBASE compatible file (DBF file extension), or an Excel spread sheet file 
(XLS file extension). All fields must be presented. Fields that are not applicable for the reported 
method shall be reported as blank. 

Selected project data and associated QC will be evaluated based on these categories, with respect to 
Project DQOs and other applicable criteria, and qualified as needed. Information gathered during 
this validation process will be consistent with the SAIC validation forms containing documentation 
will be completed. 

5.11.2.2 Primary Analytical Data Validation Categories 

5.11.2.2.1 Holding Times 

Evaluation of holding times bases the validity of results on the length of time from sample collection 
to sample preparation or sample analysis. Sample preservation must be accounted for in the 
evaluation of sample holding times. The evaluation of holding times is essential to establishing 
sample integrity and representativeness. Concerns regarding physical, chemical, or biochemical 
alteration of analyte concentrations can be eliminated or qualified through this evaluation. 

5.11.2.2.2 Blanks 

The assessment of blank analyses is performed to determine the existence and magnitude of 
contamination problems. The criteria for evaluation of blanks applies to any blank associated with 
the samples, including field, equipment, and method blanks. Contamination during sampling or 
analysis, if not discovered, may result in false-positive data. 

Blanks will be evaluated against quantitation limit goals as specified in Table 5.4. Analytical method 
blanks should be below 2x these levels. National Functional Guidelines= 5x and I Ox rule will be 
applied in comparing Field Samples to associated blanks. 

5.11.2.2.3 Laboratory Control Samples 

The LCS serves as a monitor of the overall performance of the analytical process, including sample 
preparation, for a given set of samples. Evaluation of the LCS provides confidence in or allows 
qualification of results based on a measurement of process control during each batch analysis. 

5.11.2.2.4 Surrog~te Recovery 

System monitoring compounds are added to every sample, blank, matrix spike, MS, MSD, and 
standard. They are used to evaluate extraction, cleanup, and analytical efficiency by measuring 
recovery on a sample-specific basis. Poor system performance as indicated by low surrogate 
recoveries is one of the most common reasons for data qualification. Evaluation of surrogate 
recovery is critical to the provision of reliable sample-specific analytical results. 
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Internal standards are utilized to evaluate and compensate for sample-specific influences on the 
analyte quantification. They are evaluated to determine if data require qualification due to excessive 
variation in acceptable internal standard quantitative or qualitative performance measures. For 
example, a decrease or increase' in internal standard area counts for organics may reflect a change 
in sensitivity that can be attributed to the sample matrix. Because quantitative determination of 
analytes is based on the use of internal standards, evaluation is critical to the provision of reliable 
analytical results. 

5.11.2.2.6 Furnace Atomic Absorption QC 

Duplicate injections and furnace post-digestion spikes are evaluated to establish precision and 
accuracy of individual analytical determinations. Because of the nature of the furnace atomic 
absorption technique and because of the detailed decision tree and analysis scheme required for 
quantitation of the elements, evaluation of the QC is critical to ensuring reliable analytical results. 

5.11.2.2.7 Calibration 

The purpose of initial and continuing calibration verification analyses is to verify the linear dynamic 
range and stability of instrument response. Instrument response is one factor used to quantitate the 
analyte results. If the instrument calibration is outside acceptable limits, the data quantification is 
uncertain and requires appropriate qualification. 

5.11.2.2.8 Sample Reanalysis 

When instrument performance-monitoring standards indicate an analysis is out of control, the 
laboratory is required to reanalyze the sample. If the reanalysis does not solve the problem 
(i.e., surrogate compound recoveries are outside the limits for both analyses), the laboratory is 
required to submit data from both analyses. An independent review is required to determine which 
is the appropriate sample result. 

5.11.2.2.9 Secondary Dilutio~s 

When the concentration of any analyte in any sample exceeds the initial calibration range, the sample 
must be diluted and reanalyzed. The laboratory is required to report data from both analyses. When 
this occurs, an independent review of the data is required to determine the appropriate results to be 
used for that sample. An evaluation of each analyte exceeding the calibration range must be made, 
including a review of the dilution analysis performed. Results chosen in this situation may be a 
combination of both the original results (i.e., analytes within initial calibration range) and the 
secondary dilution results. 

5.11.2.2.10 Laboratory Case Narratives 

Analytical laboratory case narratives are reviewed for specific information concerning the analytical 
process. This information is used to direct the data validator to potential problems with the data. 
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Analytical data for this project will be screened electronically and validated by qualified chemists. 
Flags signifying the usability of data will be noted and entered into an analytical database. 

Deficiencies in data deliverables will be corrected through direct communication with the field or 
laboratory, generating immediate response and resolution. All significant data discrepancies noted 
during the validation process will be documented and sent to the laboratory for clarification and 
correction through the NCR. 

Decisions to repeat sample collection and analyses may be made by the SAIC Project Manager based 
on the extent of the deficiencies and their importance in the overall context of the project. 

All data generated for investigations will be computerized in a format organized to facilitate data 
review and evaluation. The computerized data set will include data flags in accordance with the 
above-referenced protocols as well as additional comments of the Data Review Team. The 
associated data flags will include such items as: ( 1) estimated concentration below-required 
reporting limit; (2) estimated concentration due to poor calibration, internal standard, or surrogate 
recoveries; (3) estimated concentration due to poor spike recovery; and ( 4) estimated concentration 
of chemical that was also determined in an associated blank. 

SAIC data assessment will be accomplished by the joint efforts of the data validator, the data 
assessor, and the Project Manager. Data assessment by data management will be based on field 
information that the sample was properly collected and handled according to the Field Sampling Plan 
and Sections 5.4 and 5.5 of this QAPP. An evaluation of data accuracy, precision, sensitivity and 
completeness, based on criteria in Section 5.9 of this QAPP, will be performed by a data assessor and 
presented to the SAIC Project Manager. This data quality assessment will indicate whether data are: 
(I) usable as a quantitative concentration, (2) usable with caution as an estimated concentration, or 
(3) unusable due to out-of-control QC results. 

Project investigation data sets will be available for controlled access by the SAIC Project Manager 
and authorized personnel. Each data set will be incorporated into investigation reports as required. 

5.11.4 Data Reporting 

Laboratories will prepare and submit analytical and QC data reports to SAIC in compliance with the 
requirements of this QAPP, the Laboratory SOW, Laboratory SOPs and EPA Guidance, including 
data forms listed in Table I I. I. An electronic copy of data will be provided in an ASCII data file, 
CLP format, or other compatible format for entry into the SAIC data base. An acceptable 
configuration is presented in Table 5. I I .2 with all QA/QC sample data being provided in a 
companion ASCII file. 

The laboratory will be required to confirm sample receipt and log-in information. The laboratory 
will return a copy of the completed COC and confirmation of the laboratory's analytical log-in to 
SAIC within 24 hours of sample receipt. 

The subcontract analytical laboratory will prepare and retain full analytical and QC documentation 
similar to that required by CLP. Such retained documentation will include all hard copies and other 
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storage media (e.g., magnetic tape). As needed, the subcontract analytical laboratory will make 
available all retained analytical data information. 

5.12 PREVENTIVE MAINTENANCE PROCEDURES 

5.12.1 Field Instruments And Equipment 

The field equipment for this project may include temperature probes; pH meters; oxidation-reduction 
potential meters; conductivity meters; and dissolved oxygen levels. Specific preventative 
maintenance procedures to be followed for field equipment are those recommended by the 
manufacturers. These procedures are included in the technical procedures governing the use of these 
instruments. 

Field instruments will be checked and/or calibrated before they are shipped or carried to the field. 
Each field instrument will be checked daily against a traceable standard or reference with a known 

value to ensure that the instrument is in proper calibration. Instruments found to be out of calibration 
will be recalibrated before use in the field. If the instrument cannot be calibrated, it will be returned 
to the supplier or manufacturer for recalibration, and a back-up instrument will be used in its place. 
Calibration checks and calibrations will be documented on the Field Meter/Calibration Log Sheets 
in the M&TE Log Book. Any maintenance conducted on field equipment must be documented in 
the M&TE Log Book. 

Critical spare parts such as tapes, papers, pH probes, electrodes, and batteries will be kept on site to 
minimize down time of malfunctioning instruments. Back-up instruments and equipment will be 
available on site or within I-day shipment to avoid delays in the field schedules. 

5.12.2 Laboratory Instruments 

As part of their QA/QC Program, a routine preventive maintenance program will be conducted by 
all investigation-associated laboratories to minimize the occurrence of instrument failure and other 
system malfunctions. All laboratory instruments will be maintained in accordance with 
manufacturers' specifications and the requirements of the specific method employed. This 
maintenance will be carried out on a regular, scheduled basis and will be documented in the 
laboratory instrument service iog book for each instrument. Emergency repair or scheduled 
manufacturer's maintenance will be provided under a repair and maintenance contract with factory 
representatives. 

5.13 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits of both field and laboratory activities will be conducted to verify that 
sampling and analysis are performed in accordance with the procedures established in the Field 
Sampling Plan and QAPP. Audits of laboratory activities will include both internal and external 
audits. 
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The USEP A conducts on-site audits and validates laboratories on a regular basis. These independent 
on-site systems audits in conjunction with performance evaluation samples (performance audits) 
qualify laboratories to perform environmental analysis. 

These system audits include examining laboratory documentation of sample receiving, sample login, 
sample storage, COC procedures, sample preparation and analysis, instrument operating records, etc. 
Performance audits consist of sending performance evaluation samples to laboratories for on-going 
assessment of laboratory precision and accuracy. The analytical results of the analysis of 
performance evaluation samples are evaluated by USEPA to ensure that laboratories maintain an 
acceptable performance. 

Internal performance and system audits of laboratories will be conducted by the Subcontractor 
Laboratory QA Officer as directed in the laboratory QA plan. These system audits will include 
examination of laboratory documentation of sample receiving, sample log-in, sample storage, COC 
procedures, sample preparation and analysis, instrument operating records, etc. Internal performance 
audits are also conducted on a regular basis. Single-blind performance samples are prepared and 
submitted along with project samples to the laboratory for analysis. The Laboratory QA Officer will 
evaluate the analytical results of these single-blind performance samples to ensure that the laboratory 
maintains acceptable performance. 

External audits may be conducted in conjunction with or at the direction of the EPA Region or the 
State of Ohio regulatory agency. 

5.14 QA REPORTS TO MANAGEMENT 

5.14.1 Quality Assurance Reports 

Each laboratory will provide analytical QC summary statements (case narratives) with each data 
package. All COC forms will be compared with samples received by the laboratory and any 
differences in the COC forms. and the sample labels or tags are to be reported to SAIC. All 
deviations will be identified on the receiving report such as broken or otherwise damaged containers. 
This report will be forwarded to SAIC within 24 hours of sample receipt and will include the 

following: a signed copy of the COC form; itemized SAIC sample numbers; laboratory sample 
numbers; cooler temperature upon receipt; and itemization of analyses to be performed. 

Summary QC statements will accompany analytical results as they are reported by the laboratory in 
the form of case narratives for each sample delivery group. 

SAIC will maintain custody of the project evidence file and will maintain the contents of files for this 
project, including all relevant records, reports, logs, field logbooks, pictures, subcontractor reports, 
correspondence, and COC forms, until this information is transferred to the Scotts Project Manager. 
These files will be stored under custody of the SAIC Project Manager. Analytical laboratories will 

retain all original analytical raw data information (both hard copy and electronic) in a secure, limited 
access area and under custody of the laboratory Project Manager. 
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The Project Manager may prepare summary reports of the performance of the measurement systems 
and the corresponding data quality. These QA Reports would address the following: 

• Results of performance audits of all field sampling and laboratory analysis activities performed 
during the subject reporting period 

• Results of system audits 

• Assessment of measurement data accuracy, precision, completeness, and comparability including 
review of all laboratory measurement data 

• Any out of control situations found during sampling activities 

This activity will include assignment of flags to data, documentation of the reason(s) for the 
assignments, and description of any other data discrepancies. SAIC will then prepare a quality 
control summary report (QCSR), which will be included as an appendix or section to the final report. 
This report will be submitted to Scotts Project Manager as determined by the project schedule. The 
contents of the QCSR will include data validation discussion of all data that may have been 
compromised or influenced by aberrations in the sampling and analytical processes. Problems 
encountered, corrective actions taken, and their impact on project DQOs will be determined. 

The following are examples of elements to be included in the QCSR as appropriate. 

• Laboratory QC evaluation and summary of the data quality for each analytical type and matrix. 

• Part of the accuracy, precision, and sensitivity summarized in the data quality assessment. 

• Field QC evaluation and summary of data quality relative to data usability. Part of the accuracy, 
precision, and sensitivity summarized in the data quality assessment. 

• Overall data assessment and usability evaluation. 

• Summary of lessons learned during project implementation. 

Specific elements to be evaluated within the QCSR include the following: 

• 
• 
• 
• 
• 
• 
• 

sample results, 

field and labora~ory blank results, 

laboratory control sample percent recovery (method dependent), 

sample matri~ spike percent recovery (method dependent), 

matrix spike/matrix spike duplicate or sample duplicate RPD (method dependent), 
analytical holding times, and 

surrogate recovery, when appropriate . 
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Table 5.1 Sampling and Analytical Requirements for the Scotts Facility 

Field 
Investigative Analytical Field Duplicate MS/MSD Rinsate 
Units Parameter Test Method Samples Samples Samples Samples Total 

SVOCs SW-846 12 2 I I 16 
3540/8270 

Metals, full SW-846 3050 12 2 I I 16 
suite /60108, 6020, 

Background and 7000 series 

Pesticides SW-846 12 2 I I 16 
3540/8081 

Herbicides SW-846 12 2 I I 16 
3540/8150A 

SVOCs SW-846 4 I 0 I 6 
3540/8270 

Field 
Metals, full . SW-846 3050 8 I 0 I IO 

Broadcast 
suite /60108, 6020, 

Area I 
and 7000 series 

(FBA I) 
Pesticides SW-846 4 I 0 I 6 

3540/8081 

Herbicides SW-846 4 I 0 I 6 
3540/8150A 

SVOCs SW-846 3 surface I 0 I 6 
3540/8270 I subsurface 

Field 
Metals, full SW-846 3050 6 surface I 0 I 9 

Braodcast 
suite /60108, 6020, I subsurface 

Area 2 
and 7000 series 

(FBA 2) 
Pesticides SW-846 3 surface I 0 I 6 

3540/8081 I subsurface 

Herbicides SW-846 3 surface I 0 I 6 
3540/8150A I subsurface 

Pond 7 
SVOCs SW-846 I surface I 0 I 6 

(FBA2) 
3540/8270 3 subsurface 
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Table 5.1 Sampling and Analytical Requirements for the Scotts Facility (Cont'd) 

Media Investigative Analytical Test Method Field Field MS/MSD Rinsate Total 
Units Parameter Samples Duplicate Samples Samples 

Samples 

Metals, full SW-846 3050 I surface I 0 I 6 
suite /60108, 6020, 3 subsurface 

and 7000 series 

Pesticides SW-846 I surface I 0 I 6 
3540/8081 3 subsurface 

Herbicides SW-846 I surface I 0 I 6 
3540/8150A 3 subsurface 
SW-846 

TCLP 1311/8270/ I 0 0 0 I 
60108, 6020, 
and 7000 series/ 
8081/ 8150A 
ASTM-0422/ 

Soil 
ASTM- 2 0 0 0 2 
02216/EPA 

Pond 7 1110-2-1926, 
(FBA 2) Geotechnical Appendix Al 

EPA-9080A/ 
EPA-9060A/ 
ASTM-4972 

SVOCs 
SW-846 I surface 1 0 1 6 
3540/8270 3 subsurface 

Metals, full 
SW-846 3050 I surface 1 0 1 6 
/60108, 6020, 3 subsurface 

suite 
and 7000 series 

Pesticides 
SW-846 1 surface I 0 I 6 
3540/8081 3 subsurface 

Herbicides 
SW-846 1 surface 1 0 I 6 

Pond 8 
3540/8150A 3 subsurface 

(F8A 2) SW-846 
1311/8270/ 1 0 0 0 I 

TCLP 
60108, 6020, 
and 7000 
series/8081/8I5 
OA 
ASTM-0422/ 
ASTM- 2 0 0 0 2 
02216/EPA 
1110-2-1926, 

Geotechnical Appendix Al 
EPA-9080A/ 
EPA-9060A/ 
ASTM-4972 

SVOCs 
SW-846 7 surface 2 I I 22 

Pond 2 
3540/8270 I 3subsurface 

Metals, full 
SW-846 3050 8 surface 2 I I 23 

suite 
/60108, 6020, I 3subsurface 
and 7000 series 
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Samplin[J and Analvtical Requirements for the Scotts Facilit" (Cont'd) 

Investigative Analytical Test Method Field Field MS/MSD Rinsate Total 
Units Parameter Samples Duplicate Samples Samples 

Sa moles 

Pesticides 
SW-846 7 surface 2 I I 22 
3540/8081 I 3subsurface 

Herbicides 
SW-846 7 surface 2 I I 22 
3540/8150A 13subsurface 

Total Organic SW-846 9160 2 I I I 5 
Carbon 

SW-846 I 0 0 0 I 
1311/8270/ 

TCLP 60108, 6020, 
and 7000 series 
/8081/ 8150A 

ASTM-0422/ 
ASTM- 2 0 0 0 17 
02216/EPA 

Pond 2 
1110-2-1926, 

Geotechnical Appendix N 
EPA-9080N 
EPA-9060N 
ASTM-4972 

SVOCs 
SW-846 6 surface 2 I I 16 
3540/8270 6 subsurface 

Metals, full 
SW-846 3050 6 surface 2 I I 16 
/60108, 6020, 6 subsurface 

suite and 7000 series 

Pesticides 
SW-846 6 surface 2 I I 16 
3540/8081 6 subsurface 

Herbicides 
SW-846 6 surface 2 I I 16 

Pond3 
3540/8150A 6 subsurface 
SW-846 
1311/8270/ I 0 0 0 I 

TCLP 60108, 6020, 
and 7000 series/ 
8081/ 8150A 
ASTM-0422/ 
ASTM- 2 0 0 0 2 
02216/EPA 
1110-2-1926, 

Geotechnical Appendix N 
EPA-9080N 
EPA-9060N 
ASTM-4972 

SVOCs 
SW-846 5 surface I 0 I 10 
3540/8270 3 subsurface 

Pond 6. 

Metals, full 
SW-846 3050 5 surface I 0 I 10 
/60108, 6020, 3 subsurface 

suite and 7000 series 
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Table 5.1 Sampling and Analytical Requirements for the Scotts Facility (Cont'd) 

Media Investigative Analytical Test Method Field Field MS/MSD Rinsate Total 
Units Parameter Samples Duplicate Samples Samples 

Samples 

Pesticides 
SW-846 5 surface 1 0 1 10 
3540/8081 3 subsurface 

Herbicides 
SW-846 5 surface 1 0 I 10 
3540/8150A 3 subsurface 
SW-846 
1311/8270/ I 0 0 0 1 

TCLP 60108, 6020, 
and 7000 series/ 
8081/ 8150A 
ASTM-0422/ 
ASTM- 2 0 0 0 2 
02216/EPA 
1110-2-1926, 

Geotechnical Appendix Al 
EPA-9080A/ 
EPA-9060A/ 
ASTM-4972 

Sediment 
SVOCs 

SW-846 21 2 1 1 25 
·3540/8270 

Metals, full 
SW-846 3050 21 2 1 1 25 

suite 
/60108, 6020, 
and 7000 series 

Pesticides 
SW-846 21 2 1 1 25 

Crosses Run 3540/8081 

Herbicides 
SW-846 21 2 1 1 25 
3540/8150A 
SW-846 
1311/8270/ 2 0 0 0 2 

TCLP 
60108, 6020, 
and 7000 
series/8081/815 
OA 

Surface 
SVOCs 

SW-846 13 2 I I 17 
Water 3510/8270 

Metals, full 
SW-846 3020 13 2 I I 17 

suite 
/60108, 6020, 

Crosses Run and 7000 series 

Pesticides 
SW-846 13 2 I I 17 
3510/8081 

Herbicides 
SW-846 13 2 1 1 17 
3510/8150A 

Ground- SW-846 3 1 0 1 5 
water Background 

SVOCs 
3510/8270 
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Table 5.1 Sampling and Analytical Requirements for the Scotts Facility (Cont'd) 

Media Investigative Analytical Test Method Field Field MS/MSD Rinsate Total 
Units Parameter Samples Duplicate Samples Samples 

Samples 

Metals, full SW-846 3020 3 I 0 I 5 
suite /60108, 6020, 

and 7000 series 

Pesticides 
SW-846 3 I 0 I 5 
3510/8081 

Herbicides 
SW-846 3 I 0 I 5 
3510/8150A 

SVOCs 
SW-846 I 0 0 0 I 
3510/8270 

Metals, full 
SW-846 3020 I 0 0 0 I 

suite 
/60108, 6020, 

Landfill I 
or 7000 series 

Pesticides 
SW-846 I 0 0 0 I 
3510/8081 

Herbicides 
SW-846 I 0 0 0 I 
3510/8150A 

Landfill 2 
SVOCs 

SW-846 I 0 0 0 I 
3510/8270 

Ground-
Metals, full 

SW-846 3020 I 0 0 0 I 
water 

suite 
/60108, 6020, 
and 7000 series 

Pesticides 
SW-846 I 0 0 0 I 
3510/8081 

Herbicides 
SW-846 I 0 0 0 I 
3510/8150A 

SVOCs 
SW-846 I 0 0 0 I 
3510/8270 

Metals, full 
SW-846 3020 I 0 0 0 I 

suite 
/60108, 6020, 
and 7000 series 

Landfill 3 

Pesticides 
SW-846 I 0 0 0 I 
3510/8081 

Herbicides 
SW-846 I 0 0 0 I 
3510/8150A 

SVOCs 
SW-846 2 0 0 I 3 
3510/8270 

Landfill 4 Metals, full 
SW-846 3020 2 0 0 I 3 

suite 
/60108, 6020, 
and 7000 series 

Pesticides 
SW-846 2 0 0 I 3 
3510/8081 
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Table 5.1 Sampling and Analytical Requirements for the Scotts Facility (Cont'd) 

Media Investigative Analytical Test Method Field Field MS/MSD Rinsate Total 
Units Parameter Samples Duplicate Samples Samples 

Samples 

Herbicides 
SW-846 2 0 0 I 3 
3510/8150A 

SVOCs 
SW-846 2 I 0 I 4 
3510/8270 

Metals. full 
SW-846 3020 2 I 0 I 4 

suite 
/60108, 6020, 

Landfill 5 
and 7000 series 

Pesticides 
SW-846 2 I 0 I 4 
3510/8081 

Herbicides 
SW-846 2 I 0 I 4 
3510/8150A 

SVOCs 
SW-846 3 0 0 1 4 
3510/8270 

Field Metals, full 
SW-846 3020 3 0 0 I 4 

Broadcast /60108, 6020, 
Area I 

suite 
and 7000 series 

(FBA I) 

Pesticides 
SW-846 3 0 0 I 4 
3510/8081 

Herbicides 
SW-846 3 0 0 I 4 
3510/8150A 

Ground-
SVOCs 

SW-846 2 I 0 I 4 
water 3510/8270 

Metals, full 
SW-846 3020 2 I 0 1 4 

Field /60108, 6020, 
Broadcast 

suite 
and 7000 series 

Area 2 
(FBA 2) 

Pesticides 
SW-846 2 I 0 I 4 
3510/8081 

Herbicides 
SW-846 2 I 0 1 4 
3510/8150A 

SVOCs 
SW-846 I 0 0 0 I 
3510/8270 

Metals, full 
SW-846 3020 I 0 0 0 I 

suite 
/60108, 6020, 

Pond 7 and 7000 series 
(FBA 2) 

Pesticides 
SW-846 I 0 0 0 I 

•' 3510/8081 

Herbicides 
SW-846 I 0 0 0 I 
3510/8150A 

Pond8 
SVOCs 

SW-846 I 0 0 0 I 
(FBA2) 3510/8270 
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Table 5.1 Sampling and Analytical Requirements for the Scotts Facility (Cont'd) 

Media Investigative Analytical Test Method Field Field MS/MSD Rinsate Total 
Units Parameter Samples Duplicate Samples Samples 

Samples 

Metals, full 
SW-846 3020 I 0 0 0 I 
/60108, 6020, 

suite 
and 7000 series 

Pesticides 
SW-846 I 0 0 0 I 
3510/8081 

Herbicides 
SW-846 I 0 0 0 I 
3510/8150A 

SVOCs 
SW-846 2 1 0 I 4 
3510/8270 

Metals, full SW-846 3020 2 I 0 I 4 

suite 
/60108, 6020, 

Pond 2 
and 7000 series 

Pesticides 
SW-846 2 I 0 I 4 
3510/8081 

Herbicides 
SW-846 2 1 0 I 4 
3510/8150A 

SVOCs 
SW-846 2 0 0 I 3 
3510/8270 

Pond 3 Metals, full SW-846 3020 2 0 0 I 3 
/60108, 6020, 

suite 
and 7000 series 

Pesticides 
SW-846 2 0 0 I 3 
3510/8081 

Ground-
water 

Herbicides 
SW-846 2 0 0 I 3 
3510/8150A 

SVOCs 
SW-846 I 0 0 I 2 
3510/8270 

Metals, full SW-846 3020 I 0 0 I 2 

suite 
/60108, 6020, 

Pond 6 
and 7000 series 

Pesticides 
SW-846 I 0 0 I 2 
3510/8081 

Herbicides 
SW-846 I 0 0 I 2 
35 I0/8150A 

5-43 



) 

RCRA Facility Investigation Work Plan 
For The Scotts Company 

June 11. 1999 

Table 5.2 Soil DQO Summary 

Accuracy 
Sample Analytical Precision (RPD') Laboratory 

Data Use Type Method Field Dups Lab Dups (MS) Completeness 

Field Methods 

Screening for sample Discrete NA NA NA NA NA 
site selection 

Laboratory Methods 

Confirmation of Discrete or SW-82708 <50RPD <35 RPD 30-140% 90% 
contamination extent Composite Semivolatile recovery 

Organics 

SW-8081A <50 RPD <35 RPD 35-135% 90% 
Pesticides recovery 

SW-8150 <50 RPD <35 RPD 35-135% 90% 
Herbicides recovery 

SW-6010A/6020/ <50 RPD <35 RPD 75-125% 90% 
7000 recovery 
Metals 

Determination of Discrete or Waste NARPD <40 50-150% 90% 
Waste Composite Characteristics recovery 
Characteristics Physical Testing NA <40 RPD NA 90% 

'RPD =Relative Percent Difference, at values within five times the reporting level; comparison is acceptable if values are plus or minus 
three times the reporting level. 

These DQOs will also apply to waste, IDW, and sediment sample media. 
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Table 5.3 Groundwater, Surface Water, and Field QC Investigative DQO Summary 
for Scotts Investigations 

Accuracy 
Sample Analytical Precision (RPD1) Lab Laboratory 

Data Use Type Method Field Dups Dups (MS) Completeness 

Field Methods 
Determination Discrete EPA-120.1 <10 RPD NA +/- l 0 µmhos/cm 95% 
of basic water Conductivity 
characteristics 

EPA-150.1 NA +/- 0.1 s.u. 95% 
pH <10 RPD 

EPA-170.l <IORPD NA NA 95% 
Temperature 

Laboratory Methods 
Confirmation of Discrete or SW-8270B <30 RPD <20 RPD 30-140% 90% 
contamination Composite Semi volatile recovery 
extent Organics 

SW-8081A <30RPD <20 RPD 35-135% 90% 
Pesticides recovery 

SW-6010N <30 RPD <20 RPD 75-125% 90% 
6020/7000 recovery 
Metals 

SW-8150 <30RPD <20RPD 35-135% 90% 
Herbicides recovery 

1RPD =Relative Percent Difference, at values within five times the reporting level; comparison is acceptable if values are plus or minus 
two times the reporting level. 
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Table 5.4 Analytical/Methods, Parameters, and Project Quantitation Limits 
for the Scotts Site Investigations 

Analytical Methods Project Quantitation Levels" 

Parameters Water Soil/Sediment Water Soil/Sediment 

Semivolatile Organic Compounds SW 846- SW 846-3550/8270Bb (ug/L) (ug/kg) 

(SVOCs): 
3520/8270Bb 

Phenol 10 330 

bis(2-Chloroethyl) ether JO 330 

2-Chlorophenol 10 330 

1,3-Dichlorobenzene 10 330 

1,4-Dichlorobenzene 10 330 

1,2-Dichlorobenzene 10 330 

2-Methylphenol 10 330 

2,2' - oxybis( 1-Chloropropane) 10 330 

4-Methylphenol 10 330 

N-nitroso-di-n-dipropylamine 10 330 

Hexachloroethane 10 330 

Nitrobenzene 10 330 

lsophorone 10 330 

2-Nitrophenol 10 330 

2,4-Dimethylphenol 10 330 

bis(2-chloroethoxy) methane 10 330 

2,4-Dichlorophenol 10 330 

1,2,4-Trichlorobenzene 10 330 

Naphthalene 10 330 

4-Chloroaniline 10 330 

Hexachlorobutadiene 10 330 

4-chloro-3-methylphenol 10 330 

2-Methylnaphthalene 10 330 

Hexachlorocyclopentadiene JO 330 

2,4,6-Trichlorophenol 10 330 

2.4,5-Trichlorophenol 25 800 

2-Chloronaphthalene 10 330 

2-Nitroaniline 25 800 

Dimethylphthalate 10 330 

Acenaphthylene 10 330 

2,6-Dinitrotoluene 10 330 

3-Nitroaniline 25 800 

Acenaphthene 10 330 

2,4-Dinitrophenol 25 800 

4-Nitrophenol 25 800 
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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 (COPC) 

Phenanthrene 

Anthracene 

Carbazole 

Di-n-butylphthalate 

Fl uoranthene 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Benzo( a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzo( a)pyrene 

Indeno( 1,2,3-cd)pyrene 

Dibenzo( a.h )anthracene 

Benzo(g,h,i)perylene 

Pesticides: 

alpha-BHC 

beta-BHC . 
Gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Table 5.4 (continued) 

Analytical Methods 

Water Soil/Sediment 

SW 846-
SW 846- 3540/808Ib 

3510/8081b 
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Project Quantitation Levels" i 

Water Soil/Sediment 

10 330 

10 330 I 
10 330 

10 330 

IO 330 

25 800 i 
25 800 

10 330 I 

10 330 

10 330 

25 800 

10 330 

10 330 

IO 330 

IO 330 

10 330 

IO 330 

10 330 

10 330 

IO 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

IO 330 

10 330 

10 330 

(ug/L) (ug/kg) 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 



Table 5.4 (continued) 

Analytical Methods 

Parameters Water Soil/Sediment 

Dieldrin 

Endrin I 
Endosulfan II 

4.4'-DDD i 
Endosulfan sulfate I 
4,4'-DDT 

! Methoxychlor 

Endrin ketone 

Endrin ketone 

Endrin aldehyde 

Alpha-chlordane 

Gamma-chlordane 
I 

Toxaphene 

I Herbicides: 
SW 846-

SW 846- 3540/8150Ab 
3510/8150Ab 

2,4-D 

2,4-DB 

I 2,4,5-T 

2,4,5-TP (Silvex) 

Dalapon 

Dicamba 
' 

Dichloroprop 

Dinoseb 

MCPA 

MCPP 

Metals(Target Analyte List): SW 846- SW 846-3050A/6010B, 
30 IOA/60 JOB, 6020, or 7000 seriesb 
6020, or 7000 

seriesb 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
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Project Quantitation Levels" I 
Water Soil/Sediment 

I 0.1 3.3 
I 

0.1 3.3 I 
0.1 3.3 

0.1 I 3.3 i 
0.1 3.3 ! 

0.1 3.3 

0.5 17.0 ! 

0.1 3.3 

0.1 3.3 

0.1 3.3 

0.05 1.7 

0.05 1.7 

5 170 

(ug/L) (ug/kg) 

1.2 

0.91 

0.2 

0.17 

5.8 

0.27 

0.65 

0.07 

249 

192 

(ug/L) (mg/kg)' 

50 5 

5 0.5 

5 0.5 

5 0.5 

I 0.1 

I 0.1 

50 5 

5 0.5 

5 0.5 

5 0.5 

IO 1.0 

3 0.3 



j 

Table 5.4 (continued) 

Analytical Methods 

Parameters Water Soil/Sediment 

Magnesium 

Manganese 

Mercury (CV AA) SW 846-7470 SW 846-7471 

Nickel SW 846- SW 846-30JOA/6010B, 

30JOA/6010B, 6020, or 7000 seriesb 

6020, or 7000 
seriesb 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

RCRA Facility Investigation Work Plan 
For The Scotts Company 

June 11. 1999 

Project Quantitation Levets• 

Water Soil/Sediment I 

50 5 

5 0.5 

0.2 0.1 

JO 1.0 

50 5 

5 0.5 

5 0.5 

50 5 

2 0.2 

10 0.2 

5 0.5 

•These are expected quantitation limits based on reagent grade water or a purified solid matrix. Actual quantitation limits may be higher 
depending upon the nature of the sample matrix.· The limit reported on final laboratory reports will take into account the actual sample 
volume or weight, percent solids (where applicable), and the dilution factor, if any. The quantitation limits for additional analytes to 
this list may vary, depending upon the results oflaboratory studies. All solids will be reported on a dry weight basis, with the associated 
sample percent moisture reported separately. 

bTest Methods for Evaluating Solid Waste, U.S. EPA, SW-846 Third Edition. 
'Estimated detection limits for metals in soil are based on a 2-gram sample diluted to 200 mL. 
dMethodsfor Chemical Analysis of Water and Wastes, U.S. EPA-600/4-79-020. 
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Table 5.5 Analytical/Methods, Parameters, and Project Quantitation Limits 
for Scotts Site Investigations Waste Characteristics 

I 

I I Parameters Analytical Methods Project Quantitation Levels• 

SVOCs (TCLP Analyte List) SW 846-1311 (extraction) Leachate(µg/L )' 
SW 846-8270Bb 

1.4-Dichlorobenzene' 75 

2-Methylphenol ( o-cresol) 2000 

3-Methylphenol (m-cresol) 2000 

4-Methylphenol (p-cresol) 2000 

Hexachloroethane 30 

Nitrobenzene 20 

Hexachlorobutadiene sod 

2,4,6-Trichlorophenol 20 

2,4,5-Trichlorophenol 4000 

2,4-Dinitrotoluene 13d 

Hexachlorobenzene 13d 

Pentachlorophenol 1000 

Pyridine sood 

Pesticides (TCLP Analyte List) SW 846-1311 (extraction) SW Leachate(µg/L) 
846-8081N 

Gamma-BHC (Lindane) 4.0 

Heptachlor 0.08 

Heptachlor epoxide 0.08 

Endrin 0.2 

Methoxychlor 100 

Chlordane (total) 0.3 

Toxaphene 5.0 

I Herbicide Compounds (TCLP - SW 846-1311 (extraction) SW Leachate(µg/L) 
Analyte List) 846-815Qb 

I 

I 2.4-D 100 

2,4,5-TP (silvex) 10 

! Metals (TCLP Analyte List) SW 846-1311 (extraction) 60 JOB, Leachate(µg/L) 
6020, or 7000 seriesb 

Arsenic 50 

Barium 100 

Beryllium 50 

Cadmium 10 

Chromium 50 

Copper 50 
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Table 5.5 (continued) 

Parameters Analytical Methods 

Lead 

Mercury (CV AA) SW 846-7470b 

Selenium SW 846-1311 (extraction) 6010B, 
6020, or 7000 seriesb 

Silver 

Zinc 

Waste Characteristics 

Ph SW 846-9045b 

Corrosivity (to steel) SW 846-11 tob 

Paint Filter Liquid Test(free liquids) SW 846-9095b 

Cyanide Reactivity SW 846-Chapter 7b 

Sulfide Reactivity SW 846-Chapter 7b 

lgnitablity SW 846-Chapter 7b 

Total Petroleum Hydrocarbons (TPH) SW 846-9073b 

Total Organic Halides (TOX) SW 846-9020b 

I 

RCRA Facility Investigation Work Plan 
For The Scotts Company 

June 11. 1999 

Project Quantitation Levels• 

30 

20 

10 

50 

50 

NA 

corrosion rate 

0.1% 

2.5 mg/kg 

5.0 mg/kg 

NA 

10 mg/kg 

5 mg/Kg 

'These are expected quantitation limits based on reagent grade water or a purified solid matrix. Actual quantitation limits 
may be higher depending upon the nature of the sample matrix. The limit reported on final laboratory reports will take into 
account the actual sample volume or weight, percent solids (where applicable), and the dilution factor, if any. The 
quantitation limits for additional analytes to this list may vary, depending upon the results of laboratory studies. 
bTest Methods for Evaluating Solid Waste, U.S. EPA, SW-846 Third Edition. 
0Quantitation goals are set at 0.0lX the regulatory action level. 
dQuantitation goals are set at 0. IX the regulatory action level. 
•Methods of Soil Analysis, No.9, Part 2, 2nd edition, I 982: 5-2.4.4 = x-ray fluoresence spectrometry; 26-4.3.4 =sulfuric 
acid distillation followed by titration. 
rAmerican Society for Testing and Materials, ASTM Standards, Vol. 04.08, Soil and Rock, 1996 and Vol. 11.04, Water and 
Environmental Technology, I 993. 
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I MS/MSD Compounds 

Aldrin 

1 
Dieldrin 
Endrin I 

I Heptachlor 
I Lindane (gamma-BHC) I 
i 4,4'-DDT 

i 
Phenol 

I 2-Chlorophenol 

1,4-Dichlorobenzene 
n-Nitroso-di-n-Propylamine 

I ,2,4-Tricholorobenzene 

4-Chloro-3-methylphenol 

Acenapthene 

4-Nitrophenol 

2,4-Dinitrotoluene 

Pentachlorophenol 

Pyrene 

Dicamba 
2,4-D 

I 
Metals 

RCRA Facility Investigation Work Plan 
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Table 5.6 MS/MSD Acceptance Criteria 

Soil% 

I 
Recovery Water% Recovery 

Control Limits Soil RPD Limit Control Limits Water RPD Limit 

Pesticides 
32-123 42 34-132 43 

32-145 43 31-134 38 

32-137 45 42-139 i 45 

24-168 73 35-130 31 

28-125 51 46-127 50 

10-151 50 23-134 50 

svoc 
26-90 35 12-1 JO 42 

25-102 50 27-123 40 

28-104 27 36-97 28 
41-126 38 41-116 38 
38-107 23 39-98 28 
26-103 33 23-97 42 

31-137 19 46-1I8 31 
I 1-114 50 (10-80) 50 
28-89 47 24-96 38 
17-109 47 9-103 50 

35-142 36 26-127 31 

Herbicides 
10-151 50 23-134 50 
10-151 50 23-134 50 

Inorganic 
75-125 35 75-125 20 
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Table 5.7 Surrogates Criteria 

Surrogates Soil % Recovery 

svoc 
2-Fluorophenol ! 30-115 

Phenol-d5 24-113 

N itrobenzene-d5 I 23-120 

2-Fluorobiphenyl 25-121 

2,4,6-Tribromophenol 25-121 

! Terphenyl-dl4 19-122 

Pesticides 

TMX 60-150 
DCBP 60-150 

Herbicides 
DCAA 60-150 
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Water % Recovery 

43-116 I 
10-94 

35-114 i 
21-100 

10-123 

33-141 

60-150 

60-150 

70-130 
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Table 5.8 Container Requirements for Soil Samples for Scotts Investigations 

Minimum Sample 
Analyte Group Container Size Preservative Holding Time 

Semivolatile Organic I - 8 oz glass jar with 90 g Cool, 4°C 14 d (extraction)40 d (analysis) 
Compounds Teflon-lined cap 

Pesticides use same container as 90 g Cool, 4°C 14 d (extraction)40 d (analysis) 
SVOCs 

Metals I - 4 oz wide mouth plastic 20 g Cool, 4°C 180 d,Hg at 28 d 
or glass jar 

Herbicides I - 8 oz glass jar with 90 g Cool, 4°C 14 d (extraction)40 d (analysis) 
Teflon7-lined cap 

Waste Characteristics I - 16 oz wide mouth glass 1000 g Cool, 4°C general 14 d 
jar with Teflon7-lined cap 
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Table 5.9 Container Requirements for Water Samples for Scotts Investigations 

Minimum Sample 
Analyte Group Container Size Preservative Holding Time 

Semivolatile Organic I 2 - IL amber glass bottle IOOOmL 'Cool, 4°C I 7 d {extraction)40 d i 
Compounds with Teflon7-lined lid1 , {analysis) i 
Pesticides / 2 - IL amber glass bottle IOOOmL Cool, 4°C 7 d (extraction)40 d 

I I I with Teflon7-lined lid1 (analysis) 
' Metals I - L polybottle 500 mL, metals200 HN03 to pH 180 d, metals28 d, Hg 

mL,Hg <2Cool, 4°C 

Herbicides 2 - IL amber glass bottle IOOOmL Cool, 4°C 7 d (extraction)40 d 
I with Teflon7-lined lid 1 (analysis) 

1 One investigative water sample in twenty will require an additional volume for the laboratory to perform appropriate laboratory QC 
analysis. ( i.e., MS/MSD). 
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Table 5.10 Field Instrument Uses, Detection Limits, and Calibration 

I I 
Detection I 

! Instrument Uses limits Calibration Comments i 
I PH meters I Field screening of waters NIA 2 point with standards Accuracy is to 0.5 pH ! 
I at pH 7.0 and 4.0 or units 

I I I pH 7.0 and 10.0 daily 

I Temperature (in-line) Determining water NIA To manufacturer I 
i temperature instructions ! 
I Conductivity meter I Determining conductivity of NIA I point in KCL I Calculations and 

I 
I 

water solution acceptance criteria must 
be available in the field I 

I Membrane electrode meter Determining dissolved oxygen ' NIA I point using Accuracy is = 0.01 ppm I 
I levels calculated value for I I 

water at ATP at least 
once every 3 hours 

Eh (oxidation/reduction) Field screening NIA Traceable Eh 
Probe standard 

NIA= not applicable 
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Table 5.11 Summary of Analytical Hard-copy Data Deliverables 

Method Requirements Deliverables 

Requirements for all methods: Signed chain-of-custody fonns Case 
- Holding time infonnation and methods requested narratives 
- Discussion of laboratory analysis, including any laboratory 

problems 

Organics: GCIMS analysis 
- Sample results, including TICs 
- - Surrogate recoveries 
- - Matrix spike/spike duplicate data 
- - Method blank data 
- - GC/MS tune 
- - GC/MS initial calibration data 
- - GC/MS continuing calibration data 
- - GC/MS internal standard area data 

Organics: GC analysis 
- Sample results 
- - Surrogate recoveries 
- - Matrix spike/spike duplicate data 
- - Method blank data 
- - Initial calibration data 
- - If calibration factors are used 
- - Calibration curve if used 
- - Continuing calibration data 
- - Positive identification (second column confinnation) 

Metals 
- Sample results 
- - Initial and continuing calibration 
- - Method blank 
- - ICP interference check sample 
- - Spike sample recovery 
- - Postdigestion spike sample recovery for ICP metals 
- - Postdigestion spike for GF AA 
- - Duplicates 
- -LCS 
- - Standard additions (when implemented) 
- - Holding times 
- -Run log 

CLP 
GC 
GFAA 
ICP 
LCS 
MS 
RPO 
RSD 
TIC 

contract laboratory program 
gas chromatography 
graphite furnace atomic absorption 
inductively coupled plasma 
laboratory control sample 
mass spectrometry 
relative percent difference 
relative standard deviation 
tentatively idc;ntified compound 
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CLP Fonn 1 or equivalent CLP Fonn 2 or 
equivalent CLP Fonn 3 or equivalent CLP 
Fonn 4 or equivalent CLP Fonn S or 
equivalent CLP Fonn 6 or equivalent CLP 
Fonn 7 or equivalent CLP Fonn 8 or 
equivalent 

CLP Fonn 1 or equivalent CLP Fonn 2 or 
equivalent CLP Fonn 3 or equivalent CLP 
Fonn 4 or equivalent CLP Fonn 6 or 
equivalent A fonn listing each analyte, the 
concentration of each standard, the relative 
calibration factor, the mean calibration 
factor, and %RSD Calibration curve and 
correlation coefficient CLP Fonn 9 or 
equivalent CLP Fonn 10 or equivalent 

CLP Fonn 1 or equivalent CLP Fonn 2 or 
equivalent, dates of analyses and 
calibration curve, and the correlation 
coefficient factor CLP Fonn 3 or 
equivalent and dates of analyses CLP Fonn 
4 or equivalent and dates of analyses CLP 
Fonn SA or equivalent CLP Fonn SB or 
equivalent CLP Fonn SB or equivalent 
CLP Fonn 6 or equivalent CLP Fonn 7 or 
equivalent that includes acceptable range 
or window CLP Fonn 8 or equivalent CLP 
Fonn 13 or equivalent CLP Fonn 14 or 
equivalent 



Column Position Length 

1-20 20 

21-28 8 

29-33 6 

34-74 40 

1-20 20 

21-28 8 

29-33 5 

34-48 15 

49-56 8 

57-76 20 

77-84 8 

85-92 8 

93-97 5 

98-100 3 

101-112 12 

113-142 30 

143-157 15 

158-167 10 

168-172 5 

173-180 8 

181-190 10 

191-195 5 

196-200 5 

201-202 2 

203-207 5 

1-3 3 
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Table 5.12 Standard Electronic Data 

Field Description 

Header Record 

SAIC Project Number 

Data Submission Date (MM/DDNY) 

Number of Records (Rows) in the file including header and terminating 
records 

Submitting Laboratory Name 

Detail Record 

SAIC Sample Identification Number 

Date of Sample Collection (MM/DDNY) 

Time of Sample Collection (HH:MM military format) 

Laboratory Analytical Batch/Sample Delivery Group (SDG) Number 

Sample Matrix 

Laboratory Sample Identification Number 

Sample Extraction/Preparation Date (MM/DDNY) 

Sample Analysis Date (MM/DDNY) 

Sample Analysis Time (HH:MM military format) 

Analysis/Result Type - This field is used to designate the type of analysis 
performed. Valid values are as follows: REG= Regular Sample Analysis DUP 
= Laboratory Duplicate Analysis DIL = Secondary Dilution Analysis REn = Re-
analysis where An@ is a sequential number 

Chemical Abstract Services (CAS) Number 

Analysis Name 

Analysis Method (Method numbers shall be the EPA, SW-846, NIOSH, etc. 
method number) 

Result (Report detection limit if not detected) 

Result Qualifier (U, J, etc.) 

Unit of measure 

Instrument Detection Limit 

Percent Solids (Report AO@ for water matrices) 

Sample Weight/Volume 

Sample Weight/Volume Units 

Dilution 

Termination Record 

$$$ 

5-60 







{ \ 
,I 

HEAL TH AND SAFETY PLAN 

SECTION6 

RCRA FACILITY INVESTIGATION WORK PLAN 

FOR 

THE SCOTTS COMPANY 
14111 Scottslawn Road 
Marysville, Ohio 43041 

June 11, 1999 



RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE I I. I 999 

COMMITMENT TO IMPLEMENT THE ABOVE SITE 

HEALTH AND SAFETY PLAN 

Rich Shank Phone: 614-791-3370 Date 
SAIC Program Manager 

Rich Carter Phone: 614-791-3343 Date 
SAIC Project Manager 

Steve Davis Phone: 423-481-4755 Date 
SAIC Health and Safety Manager 

Martha Clough Phone: 937-431-2249 Date 
SAIC Health and Safety Officer 



6.0 

6.1 

RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE I I. 1999 

TABLE OF CONTENTS 

HEAL TH AND SAFETY PLAN ....................................................................................... 6-1 

GENERAL INFORMATION ........................................................................................ 6-1 
6.1.1 Introduction .............................................................................................................. 6-1 

6.2 SITE DESCRIPTION AND CONTAMINATION CHARACTERIZATION .............. 6-1 
6.2.1 Site Description ........................................................................................................ 6-1 
6.2.2 Contaminants ........................................................................................................... 6-1 

6.3 STAFF ORGANIZATION, QUALIFICATIONS, AND RESPONSIBILITIES ........... 6-2 
6.3.1 SAIC Program Manager ........................................................................................... 6-3 
6.3.2 SAIC Health and Safety Manager ............................................................................ 6-3 
6.3.3 SAIC Project Manager ............................................................................................. 6-4 
6.3.4 SAIC Field Operations Manager .............................................................................. 6-4 
6.3.5 Site Health and Safety Officer ................................................................................. 6-4 
6.3.6 Drilling Subcontractor Field Manager ..................................................................... 6-6 

6.4 HAZARD ASSESSMENT ............................................................................................ 6-6 
6.4.1 Task-Specific Hazard Analysis ................................................................................ 6-7 
6.4.2 Potential Exposures .................................................................................................. 6-7 

6.5 HAZARD COMMUNICATION, TRAINING, AND MEDICAL SURVEILLANCE 
REQUIREMENTS .................................................................................................................. 6-7 

6.5.1 Hazard Communication ........................................................................................... 6-7 
6.5.2 Training .................................................................................................................. 6-15 
6.5.3 Medical Surveillance ............................................................................................. 6-16 
6.5.4 Records ................................................................................................................... 6-16 

6.6 SITE CONTROL ......................................................................................................... 6-17 
6.6. l Exclusion Zone ...................................................................................................... 6-17 

6.7 CONTAMINATION REDUCTION ZONE ................................................................ 6-18 

6.8 SUPPORT ZONE ........................................................................................................ 6-18 

6.9 PERSONAL PROTECTIVE EQUIPMENT ............................................................... 6-18 
6.9.1 Types of Equipment ............................................................................................... 6-18 

6.10 CLEANING, STORAGE, AND PROGRAM VERIFICATION ................................ 6-19 
6.10.1 Monitoring ......................................................................................................... 6-19 

6.11 SAFE WORK PRACTICES ........................................................................................ 6-20 
6.11.1 Site Rules ........................................................................................................... 6-20 
6.11.2 Permit Requirements .......................................................................................... 6-22 
6.11.3 Drum/Container Handling .................................................................................. 6-22 
6.11.4 Confined Space Entry ........................................................................................ 6-22 

6.12 HOT WORK, SOURCES OF IGNITION, FIRE PROTECTION .............................. 6-22 
6.12.1 Electrical Safety ................................................................................................. 6-23 
6.12.2 Machine Guarding .............................................................................................. 6-23 

6.13 LOCKOUT/TAGOUT ................................................................................................ 6-23 

6-iii 



\ 
) 

RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE I I. 1999 

6.14 FALL PROTECTION ................................................................................................. 6-23 

6.15 ILLUMINATION ........................................................................................................ 6-23 

6.16 SANITATION ............................................................................................................. 6-24 

6.17 HEAT/COLD STRESS ............................................................................................... 6-24 

6.18 DECONTAMINATION PROCEDURES ................................................................... 6-25 
6.18.1 Chemical Contamination Avoidance ................................................................. 6-25 
6.18.2 Equipment Decontamination .............................................................................. 6-26 
6.18.3 Personnel Decontamination ............................................................................... 6-26 

6.18.3. l Level D Protection Decontamination ..................................................................... 6-26 
6.18.3.2 Level D+ Protection Decontamination .................................................................. 6-26 
6.18.3.3 Level C Protection Decontamination ..................................................................... 6-27 
6.18.3.4 Emergency Decontamination ................................................................................. 6-27 

6.19 EMERGENCY PLAN ................................................................................................. 6-28 
6.19. I Potential Emergencies ........................................................................................ 6-28 

6.19.1.1 Fires ................................................................................................................... 6-28 
6.19.1.2 Spills ................................................................................................................... 6-28 
6.19 .1.3 Medical Emergencies ............................................................................................. 6-29 

6.20 EMERGENCY PHONE NUMBERS .......................................................................... 6-29 

6.21 EMERGENCY ALERTING ....................................................................................... 6-29 

6.22 EVACUATION ........................................................................................................... 6-29 

6.23 EMERGENCY EQUIPMENT .................................................................................... 6-29 

6.24 ADVERSE WEATHER CONDITIONS ..................................................................... 6-30 

LIST OF TABLES 

Table 6.1. Parameters·ofConcem ............................................................................................... 6-2 
Table 6.2. Staff Organization ...................................................................................................... 6-3 
Table 6.3. Hazards Inventory ...................................................................................................... 6-6 
Table 6.4. Hazards Analysis and Control ................................................................................... 6-8 
Table 6.5. Potential Chemical Exposures ................................................................................. 6-12 
Table 6.6. Training Requirements ............................................................................................ 6-15 
Table 6.7. Monitoring Requirements and Action Limits .......................................................... 6-21 

LIST OF FIGURES 

Figure 6.1 Map to Medical Facility 

6-iv 



I 
) 

RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE 11. 1999 

6.0 HEALTH AND SAFETY PLAN 

6.1 GENERAL INFORMATION 

6.1.1 Introduction 

Science Applications International Corporation (SAIC) formal policy, stated in the 
Environmental Compliance Health and Safety (ECHS) Program Manual, is to take every 
reasonable precaution to protect the Health and Safety of employees, the public, and the 
environment. To this end, this Health and Safety Plan (HSP) sets forth the basic procedures 
required to protect SAIC personnel involved in field activities during the Site Investigation (SI) 
at The Scotts Company, Marysville, Ohio. 

This plan has been prepared in accordance with the SAIC ECHS Program Manual and the 
requirements of Occupational Safety and Health Administration (OSHA) 29 CFR 1910.120 and 
29 CFR 1926.25. It contains information about the site, potential contaminants, and hazards that 
may be encountered, and hazards inherent to routine site characterization procedures. This HSP 
describes: 

• 
• 
• 
• 
• 

general descriptions of the site and work tasks; 
primary and contingency personal protection; 
monitoring equipment and action levels; 
personnel and equipment decontamination; and 
emergency contacts . 

This HSP is designed to accommodate all anticipated contingencies and should not need revision. 
If unexpected conditions are encountered, this HSP will be modified to address such conditions 
to ensure the health and safety of all SAIC personnel, subcontractors, and other persons 
conducting field activities. This modification will be documented on a Field Change Order 
(FCO) approved by the SAIC Health and Safety Manager. 

6.2 SITE DESCRIPTIO~ AND CONTAMINATION CHARACTERIZATION 

6.2.1 Site Description 

The Scotts Company is located in Marysville, OH. The plant area is used for the production of 
lawn care chemicals. Currently the area around the Scotts company facility where the SI work 
will be conducted is predominantly grassland. This area may have been used or is adjacent to 
areas used for waste disposal according to available information. 

6.2.2 Contaminants 

Table 6.1 presents contaminants found in sampling soil, groundwater, and waste in the vicinity of 
the SI work area. Ammonia vapors may be present in the work area coming from the adjacent 
retention pond. 
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Pesticides 
Heptachlor epoxide 
Endrin 
Endosulfan II 
Aldrin 
Heptachlor 
Chlordane 
4,4U-DDE 
4,4U-DDD 
4.4U-DDT 
Herbicides 
2,4-D 
Dicamba 
Sil vex 
2,4,5-T 
voes 
2-Butanone 
SVOCs 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Chrysene 
Benzo (k) fluoranthene 
Benzo (a) anthracene 
Phenanthrene 
Pyrene 
Acenaphthene 
Anthracene 
Benzo (ghi) perylene 
Fluoranthene 
Naphthalene 

RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE 11, 1999 

Table 6.1. Parameters of Concern 

6.3 STAFF ORGANIZATION, QUALIFICATIONS, AND RESPONSIBILITIES 

This section presents the lines of authority, responsibilities, and communication procedures 
concerning site safety and health and emergency response. It includes key Science Applications 
International Corporation (SAIC) and subcontractor personnel. Table 6.2 identifies the 
individuals who will fill key roles. 
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c7 Table 6.2. Staff Organization 

Position Name Phone 

SAIC Program Manager Rich Shank 614-793-7600 

SAIC Health and Safetv Manager Steve Davis CIH, CSP 423-481-4755 

SAIC Project Manager Rich Carter 614-793-7600 

Drilling Subcontractor Field Manager TBD 

SAIC Operations Manager Brad Richardson 614-793-7600 

SAIC Site Health and Safety Officer Martha Clough 937-431-2249 

6.3.1 SAIC Program Manager 

The Program Manager is responsible for ensuring conformance with SAIC Corporate, SAIC 
Engineering and Environmental Compliance Group (EECG) and Scotts policies and procedures. 
Specific responsibilities of the Program Manager include: 

• coordinating with Scotts Company personnel; 
• ensuring that project managers satisfy SAIC and Scotts health and safety requirements; 
• ensuring that project staff implement the Health and Safety Plan (HSP); 
• ensuring that projects have the necessary resources to operate safely; and 
• ensuring that project personnel have the appropriate regard for safe job performance. 

6.3.2 SAIC Health and Safety Manager 

The SAIC Health and Safety Manager manages the EECG health and safety program. This 
includes establishing health and safety policies and procedures, supporting project and office 
activities, and verifying of safe work practices and conditions. The SAIC Health and Safety 
Manager is certified in the comprehensive practice of industrial hygiene by the American Board 
of Industrial Hygiene, is certified as a safety professional by the Board of Certified Safety 
Professionals, and has more than ten years of hazardous waste experience. The specific 
responsibilities of the Health and Safety Manager include: 

• coordinating with Scotts health and safety personnel; 

• reviewing and approving HSPs; 

• approving downgrades in personal protective equipment (PPE) or protective procedures; and 

• interfacing with project personnel through routine communications and audits of selected 
projects. 
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6.3.3 SAIC Project Manager 

The Project Manager is responsible for overall project execution. The responsibilities of the 
Project Manager include: 

• 

• 

• 

• 

• 

coordinating with Scotts personnel, including reporting accidents and incidents to the 
Environmental Coordinator immediately and submitting written reports within 2 working 
days; 

ensuring implementation of the HSP; 

maintaining auditable project documentation of all required records; 

ensuring that a qualified SHSO is designated; and 

maintaining a current copy of the HSP . 

6.3.4 SAIC Field Operations Manager 

The Field Operations Manager will oversee the field activities associated with the project and 
will be responsible for site accessibility, safety, and quality assurance. He/she is responsible for 
enforcing the field requirements of this HSP. He/she is responsible (jointly with the SHSO) to 
ensure that the project is conducted safely. Specific responsibilities of the Field Operations 
Manager are listed below: 

• 

• 

• 

• 

• 

• 

6.3.5 

enforcing compliance with the HSP; 

coordinating on-site operations, including subcontractor activities; 

ensuring that subcontractors follow the requirements of this HSP; 

coordinating and controlling any emergency response actions; 

ensuring that at least two_persons currently certified in first aid/CPR are on site during site 
operations; and 

maintaining current copies of the HSP and the SAIC EC&HS Manual on site . 

Site Health and Safety Officer 

The SHSO is responsible for making health and safety decisions, for specific health and safety 
activities, and for verifying the effectiveness of the health and safety program. The SHSO's 
qualifications incfude, at a minimum, experience with similar projects, knowledge of and 
understanding of the HSP, and the ability to use the required monitoring equipment. The SHSO 
has primary responsibility for the following: 

• implementing and verifying compliance with this HSP and reporting to the Field Operations 
Manager, Project Manager, and Health and Safety Manager any deviations from anticipated 
conditions; 
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• conducting daily safety inspections; 
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• documenting deficiencies identified in the daily inspections and responsible parties, 
procedures, and timetables for correction; 

• stopping work or upgrading protective measures (including protective clothing) if 
uncontrolled health and safety hazards are encountered. Indications of uncontrolled health 
and safety hazards include monitoring instrument readings in excess of the established 
action limits, encountering liquids other than water, soil staining suggestive of unexpectedly 
high concentrations of nonvolatile contaminants, etc. The SHSO must also authorize 
resumption of work following correction of the adverse condition(s); 

• ensuring that site personnel have access to this plan and are aware of its provisions; 

• conducting a site-specific pre-entry health and safety briefing covering potential hazards, 
safe work practices, and emergency procedures; 

• maintaining on-site auditable documentation of 
Material Safety Data Sheets (MSDSs) for applicable materials utilized at the site, 
Inventory of hazardous chemicals 
training for site workers and visitors, 
calibration/maintenance of field instruments such as photoionization detectors (PID), 
combustible gas indicators, etc., 
environmental and personal exposure monitoring results, 
notification of accidents/incidents, 
reports of any overexposure or excessive levels, 
notification of employees of exposure data, and 
medical surveillance; 

• confirming that all on-site personnel have received the training listed m the Training 
Requirements section (Section 4) of this HSP; 

• issuing respirators, as nec~ssary, and ensuring that all respirator users have received medical 
clearance within the last year, have been properly trained, and have been successfully fitted 
for respiratory protection; 

• verifying that the HSP's emergency points of contact is correct; 

• ensuring that all monitoring equipment is operating according to the manufacturer's 
specifications and performing field checks of instrument calibration; 

• ensuring monitoring for potential on-site exposures is conducted in accordance with this 
HSP; 

• updating the HSP (field changes) to ensure that it adequately identifies all tasks and 
significant hazards at the site and notifying project personnel and the SAIC Health and 
Safety Manager of changes; 
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• investigating accidents and near accidents and reporting (in concert with Field Operations 
Manager) same to Project Manager and Health and Safety Manager; 

• conducting daily "tailgate" safety briefings; and 

• controlling visitor access to the exclusion zone. 

6.3.6 Drilling Subcontractor Field Manager 

The Field Manager will oversee the field activities of his/her employees. He/she is responsible 
for enforcing the field requirements of this HSP. Specific responsibilities are listed below: 

• ensuring that his/her personnel on site follow the requirements of the HSP and any other 
applicable health and safety requirements [Occupational Safety and Health Administration 
(OSHA), equipment-specific controls, state requirements]; 

• verifying that this HSP adequately addresses the hazards and controls of the subcontracted 
work, and supplementing the information in the HSP if necessary; 

• ensuring the safe operation of any subcontractor equipment; 
• coordinating on-site operations of his/her personnel; and 
• maintaining any required documentation (drill rig manual) specific to his/her operations. 

6.4 HAZARD ASSESSMENT 

The purpose of the hazard assessment is to identify and assess potential hazards that may be 
encountered by personnel and to prescribe required controls. Table 6.3 is a checklist of common 
hazards that may be absent or present during project activities. Specific site tasks include direct 
push drilling technology (DPT), monitoring well installation, sampling with hand augers, 
groundwater sampling, surface water/sediment sampling, and equipment decontamination. 

Table 6.3 Hazards Inventory 

Yes No Hazard Task 
x Confined Space Entry None 
x Excavation None 

x Heavy Equipment1 Drill Rig 
x Fire Drilling, DPT 
x Electrical Shock Drilling, DPT (underground utilities) 

x Exposure to Chemicals All 
x Temperature Extremes All 
x Biological Hazards All 

x Radiation or Radioactive None 
Contamination 

x Noise Drilling, DPT 
1The DPT is not considered heavy equipment. 
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6.4.1 Task-Specific Hazard Analysis 
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In general, given these tasks the potential for unacceptable exposure to site contaminants appears 
to be low. Physical hazards are also minimal with the exception of work around the moving parts 
of drill rigs. Temperature stress may become a concern depending on the season and weather. It 
is the responsibility of the Field Operations Manager and the SHSO to verify that planned hazard 
controls are sufficient, and if not, to take appropriate steps to assure safety. 

Table 6.4 presents task-specific hazards, task-specific hazard analyses, relevant hazard controls, 
and required monitoring, if appropriate, for all of the planned site tasks. 

6.4.2 Potential Exposures 

Information on the significant suspected contaminants and chemical tools that will be used for 
the project is contained in Table 6.5. If additional contaminants or chemical tools that pose new 
or significantly greater hazards are identified prior to, or during, site activities, they will be 
provided as an addendum to this document. 

6.5 HAZARD COMMUNICATION, TRAINING, AND MEDICAL SURVEILLANCE 
REQUIREMENTS 

6.5.1 Hazard Communication 

SAIC EC&HS Procedure 8, Hazard Communication, and 29 CFR 1910.1200 will govern hazard 
communication. As a minimum, the following steps will be taken. 

• All hazardous materials on site will be labeled to comply with the hazard communication 
standard. 

clear labeling as to the contents, 
the appropriate hazard warning, and 
the name and address of the manufacturer. 

• MSDSs will be available on site for all hazardous materials that are present. 

• Site-specific training will include the hazards posed by site chemicals, protective 
measures, and emergency procedures. 

• Copies of MSDSs for all hazardous chemicals (chemicals brought on site) will be 
maintained in the work area. MSDSs will be available to all employees for review 
during each work shift. 
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Safety and Health Hazards 

General safety .hazards (rotating 
machinery, suspended loads, moving 
equipment, slips, falls) 

Noise 

Fire/explosion 

°' I 
00 

Exposure to chemicals 
(see Table 4.3) 

Temperature extremes 

Animal hazards (bees, ticks, wasps, 
snakes) 

Electric shock 

Table 6.4 Hazards Analysis and Control 

Controls Monitorine: 
DP7; Monitoring well installation and associated subswface soil sampling 

(dril/inf!, liftinf!. auf!,ers and well parts, sample processinf!) 

Level D+ PPE (see PPE section) plus: Safety inspections 
Hard hat required on drill rig 
Workers must be a safe distance 
from under suspended loads 

Hearing protection within 25 ft of rig Safety inspections 

Control of ignition sources Combustible Gas Indicator 
Control of flammable material (quantities limited to as indicated by PIO 
single day use, proper storage) measurements 
Fire extinguisher (see SOP section) 

PPE (level D) plus nitrile or similar gloves for contact PIO or equivalent and 
with contaminated materials other sampling as 
Minimize contact appropriate 

Admin. controls Temperature 
(see Heat/Cold Stress) measurements 

PPE (boots, work clothes) Visual survey 
Insect repellent 

Identification and clearance of overhead and Visual of all work areas 
underground utilities 
Ground fault circuit interrupters (GFCI) for hand 
tools 

(,,-...., 
\1 ) 

Probabilitv 

High for drill rig operations 

Very low 

Low for all tasks 

Varies by season 

Very low 

Low 
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Table 6.4 (continued) 

Safetv and Health Hazards Controls Monitorine Probability 

Surface soil samolimz and hand au2er samplinf{ 

General safety hazards (moving Level D PPE (see PPE section) Safety inspections 
equipment, slips, falls) 

Exposure to ch~micals PPE (Level D) plus nitrile or similar gloves for Safety inspections low for all tasks 
(see Table4.3) contact with contaminated materials 

Minimize contact 

Temperature extremes A~ministrative Controls Temperature Varies by season 
(see Heat/Cold Stress) measurements 

°' I 
'O 

Animal hazards (bees, ticks, wasps, PPE (boots, work clothes) Visual survey Very low 
snakes) Insect repellent 

Electric shock Ground fault circuit interrupters (GFCI) for hand Visual of all work areas Low 
tools 

Monitoring well development and sampling; surface water and sediment sampling 

General safety hazards (splashes, Level D PPE (see PPE section) Safety inspections 
slips, falls, equipment handling) 

Noise Hearing protection within 25 ft for generator use Safety inspections Low 

Exposure to chemicals PPE (Level D) plus nitrile or similar gloves for Safety inspections Low 
Including Nitric and Hydrochloric contact with contaminated materials 
Acids for preservation of samples Safety glasses and nitrile gloves will be required 
(see Table 4.3) when preserving samples with acids 

15 minute eyewash required when pouring acids 
Minimize contact 

Temperature extremes Administrative Controls Temperature Varies by Season 
(see Heat/Cold Stress) measurements 
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Table 6.4 (continued) 

Safety and Health Hazards Controls Monitorim? Probability 

Animal hazards (bees, ticks, wasps, PPE (boots, work clothes) Visual survey Very Low 
snakes) Insect repellent 

Drowning 
(surface water/sediment sampling) 

Personal Flotation Devices required when working 
around > 3 feet of water 

Safety inspections Very Low 

Electric shock Ground fault circuit interrupters (GFCI) for hand Visual of all work areas Low 
tools, pumps as aooropriate 

Equipment decontamination (hot water washinJ!., soap and water washinJ?,, isopropanol washinJ!.) 

General equipment decontamination Level D PPE (see PPE section) plus: Safety inspections Low 

O'I hazards (hot water, slips, falls, Nitrile or polyvinyl chloride (PVC) gloves 
I -0 

equipment handling) Face shield and Saranax or equivalent suit (when 
operating spray washer) 

Noise (spray washer) Hearing protection when washer is ooerating Safety inspections Low to moderate 

Release of contaminants to the Containment system Observation of potential Low 
environment for emission 

Fire/explosion Control of ignition sources Safety inspections Low 
Control of flammable materials (quantities limited to 
single day use, proper storage) 
Fire extinguisher (see SOP section) 

Exposure to chemicals Level D PPE plus nitrile or similar gloves for contact None Very low 
(see Table4.3) with contaminated materials 

Admin. controls 
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Table 6.4 (continued) 

Safety and Health Hazards Controls Monitorin2 Probability 

Animal hazards (bees, ticks, wasps, PPE (boots, work clothes) Visual survey Very low 
snakes). Insect repellent 

Temperature extremes Adm in. controls (see Heat/Cold Stress) Temperature Varies by season 
measurements 

°' I 
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Table 6.5. Potential Chemical Exposures 

TLV/PEL/REL/ Health effects/ Chemical and physical Exposure 
Chemicala STEL/IDLHh potential hazard'. propertiesc route(s)c 

*Gasoline (used for fuel) TLV/TWA: 300 ppm Dizziness, eye irritation, Liquid with aromatic odor, Absorption 
PEL/TWA: 300 ppm dermatitis, listed as a carcinogen FP: -45EF Inhalation 
IDLH: Ca by NIOSH Ingestion 

Contact 

*Hydrochloric Acid (used Ceiling: 5 ppm TL V Inflammation of nose and throat, Colorless gas in aqueous Inhalation 
in the preservation of IDLH: 50 ppm bums throat, eyes and skin, solution, nonflammable, IP Ingestion 
samples) dermatitis, coughing, choking 12.74 eV Contact 

°' I 

N 
*Methanol (used for TLV/TWA: 200 ppm Irritant to eyes, nose, throat, Colorless liquid; VP: 96 mm; Absorption 
equipment [skin] dermatitis, headaches, IP: I0.84 eV; FP: 52°F Contact 
decontamination) IDLH: 6000 ppm drowsiness, blindness Inhalation 

Ingestion 

*Liquinox (used for TLV/TWA: NA May cause local irritation to Odorless, nonflammable Inhalation 
decontamination) mucus membranes Ingestion 

Contact 

*Nitric Acid (used in the PEL: 2 ppm(5mg/m3
) Eye irritation, irritation to Colorless liquid, non Inhalation 

preservation of samples) STEL: 4ppm( I Omg/m3
) mucus membranes, delayed combustible, IP 11.95 eV Ingestion 

IDLH: 25 ppm pulmonary edema, dental Contact 
erosion 

Dieldrin PEL: 0.25mg/m3 skin Convulsions, coma, Carcinogen, Colorless to light tan crystals Inhalation 
TLV/TWA: 0.25mg/m3 liver and kidney damage (insecticide) Absorption 

[skin] Ingestion 
IDLH: Ca [35 mg/m1

) Contact 



Table 6.5. (continued) 

TLV/PEL/REL/ Health effects/ 
Chemical0 STEL/IDLHh potential hazardc 

Heptachlor Epo~ide PEL: 0.5 mg/m1 [skin] Carcinogen, tremors, 
TLV/TWA: 0.05 mg/m1 convulsions, liver damage 

A3 
IDLH: Ca [700mg/m1

] 

DDT PEL: I mg/m1 [skin] Carcinogen, dizziness, 
TLV/TWA: I mg/m1 confusion, headaches, fatigue, 
IDLH: Ca convulsions, vomiting, irritant to 

°' I eyes and skin -w 
Chlordane PEL: 0.5 mg/m1 [skin] Carcinogen, blurred vision, 

TLV/TWA: 0.5 mg/m1 confusion, delirium, nausea, 
[skin] vomiting, tremors, convulsions, 

IDLH: Ca [I 00mg/m1
] lung, liver, kidney damage 

PAH's PEL/TWA: 0.2 mg/m1 Carcinogen, dermatitis 
(benzo( a )pyrene) TLV/TWA: A2 

Endrin TWA: 0.1 mg/m1 [skin] CNS, liver damage, headaches, 

IDLH: 2 mg/m1 dizziness, convulsions 

2-butanone TWA: 200ppm Irritant to eyes, skin, respiratory 

(methyl ethyl ketone) IDLH: 3000ppm system, CNS 

Chemical and physical 
propertiesc 

White to light tan crystals 
with a camphor-like odor 
(insecticide) 

Colorless crystals or off-
white powder with a slight 
aromatic odor. (pesticide) 

Amber-colored viscous 
liquid with a pungent, 
chlorine-like odor. ( 
insecticide) 

Yellow crystal, VP very low 

Colorless to tan, crystalline 
solid with a mild chemical 
odor (insecticide) 

Colorless liquid with a 
moderately sharp, fragrant, 
mint or acetone like odor, 
FP: 16°F, IR: 9.54eV 

Exposure 
route( st 

Inhalation 
Absorption 
Ingestion 
Contact 

Inhalation 
Absorption 
Ingestion 
Contact 

Inhalation 
Absorption 
Ingestion 
Contact 

Inhalation 
Ingestion 
Contact 

Absorption 
Inhalation 
Ingestion 
Contact 

Inhalation 
Ingestion 
Contact 

~) 
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Table 6.5. (continued) 

TLV/PEL/REL/ Health effects/ Chemical and physical Exposure 
Chemical0 STEL/IOLHb potential hazardc propertiesc route( st 

Naphthalene TWA: 10 ppm Irritant to eyes, abdominal pain, Colorless to brown solid Absorption 

IDLH: 250 ppm dermatitis, headaches, with an odor of mothballs, Inhalation 
confusion VP: 0.08mm, IP: 8.12eV Ingestion 

Contact 

"The potential chemicals were obtained from one or more of the following sources: the WP, groundwater data, operational reports or burial records, soil data, surface 
water data, and sediment data. . 
hFrom 1995-1996 Threshold Limit Values, NIOSH Pocket Guide to Chemical Hazards, 1997. 
<"From NIOSH Pocket Guide to Chemical Hazards. 
A I - Confirmed Human Carcinogen 
A2 - Suspected Human Carcinogen 
A3 - Animal Carcinogen 
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6.5.2 Training 

Personnel who participate in field activities associated with this project are subject to the training 
requirements presented in Table 6.6 

Table 6.6 Training Requirements 

Training Worker Supervisor Site visitor 
Hazardous Waste Safety (40 hour, 3 day OJT) ./ ./ ./ 

Hazardous Waste Safety Refresher (8 hour) ./ ./ ./ 

Hazardous Waste Safety Supervisors Training (8 hour) x ./ x 
First Aid/CPR (Red Cross EQuivalent)* ./ ./ x 
Site Specific Health and Safety Training ./ ./ ./ 

Safety Briefing (daily and whenever conditions or ./ ./ x 
tasks change) 

./ = Required 
x = Not required 
OJT = on-the-job training 
•At least two onsite personnel will be trained in First Aid/CPR 

Two versions of the site-specific safety 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. The site-specific training will 
include the following site-specific information: 

names of site health and safety personnel and alternates; 
contents of the HSP; 
hazards and symptoms of contaminant exposure; 
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; 
medical surveillance requirements; 
site control measures; 
reporting requirements for spills and emergencies; 
personnel decontamination procedures; 
contingency plans (communications, phone numbers, emergency exits, assembly point, 
etc.); 
spill containment procedures (reporting, clean-up methods, etc.); and 
emergency equipment locations and use (fire extinguishers, spill kits, etc.). 

Safety Briefings will be held when conditions or tasks change and at least daily. These briefings 
will be conducted by the SHSO and/or operations manager and will be attended by all site 
workers and supervisors. These briefings will address site-specific safety issues and will be used 
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as an opportunity to refresh workers on specific procedures and to address new hazards and 
controls. 

Documentation of the required training will be maintained in the on-site project files. This 
documentation will include copies of 40-hour, 8-hour refresher, and supervisor training 
certificates, copies of medical clearance reports, and entries in project logs showing the topics 
covered, trainer, and signatures of those attending on-site training. 

6.5.3 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 1910.120(f) and SAIC EC&HS 
Procedures 12 (Medical Surveillance) and 20 (Hazardous Waste). This medical surveillance will 
be documented on site with copies of medical clearance to perform work pursuant to 
29 CFR 1910.120. 
The frequency of employee medical exams shall be as follows: 

• 

• 

• 

• 

6.5.4 

prior to assignment; 

once every 12 months for routine site workers and at least once every two years for 
workers who make infrequent site visits; 

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; 

Records 

A system of reports and logs will be used to document activities related to site Health and Safety. 
The following documents wilrbe generated. 

• Training logs will contain information covered and the signatures of the trainer and those 
attending. These logs will contain documentation of pre-entry (project start) training, 
routine (?tailgate?) safety briefings, and visitor training. 

• Safety inspection logs will contain the dates of inspections, identity of the person doing 
the inspection, the examined areas/activities/equipment, any deficiencies, and any 
corrective actions taken. 

• Employee/visitor register will be a sign-in log for all site employees and visitors. It will 
contain the names of all personnel who perform on-site work or visit the site. It will not 
contain the names of delivery or similar personnel. 
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Environmental and personal exposure monitoring/sampling results will be maintained in 
a log that will contain monitoring data, location and time of monitoring, types of work 
being done, calibration records, and the identities of personnel performing monitoring. 

6.6 SITE CONTROL 

The SHSO will be responsible for establishing the site control zones, as necessary, around SAIC 
controlled areas that present physical or chemical hazards. Implementation of the site control 
zones will help to minimize the number of employees potentially exposed and to minimize the 
potential for the spread of contamination. The SHSO will monitor the implementation of the 
required site control work rules and will report any deviations from prescribed practice to the 
Project Manager or stop work, as appropriate. 

Site control zones will be established in a number of locations over the site. The exact locations 
will vary depending on site conditions; therefore, it is not possible to predetermine the size or 
exact locations of site control zones. 

All visitors to the site must sign the visitors log and undergo a health and safety briefing from the 
SHSO before going onsite documented in the project logbook. 

6.6.1 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 by 
barricade tape suspended above the ground. 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 SHSO or Field Operations Manager must approve (and log) entry into the exclusion 
zone. 

• All personnel entering the exclusion zone will wear the prescribed level of protective 
clothing. 

• All items and related paraphernalia intended to be placed on the face or in the mouth 
(cigarettes, lighters, matches, 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 where the spread of contamination is a potential hazard and 
will be appropriate to the hazard and surroundings. 

6-17 



6.7 CONTAMINATION REDUCTION ZONE 

RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOITS COMPANY 

JUNE 11. 1999 

A contamination reduction (buffer) zone will be established, as necessary, outside the exclusion 
zone to provide a transition from and a buffer between the exclusion zone and the support zone. 
A fonnal personnel contamination reduction zone will be established only if Level D+ or 
respiratory protection is used. 

All personnel entering the contamination reduction zone will wear the prescribed level of 
protective clothing required for that zone. All items intended to be placed on the face or in the 
mouth (e.g., cigarettes, chewing tobacco, food, cosmetics, etc.) are prohibited in the 
contamination reduction zone. Doffing of chemical protective clothing, personnel 
decontamination, and equipment decontamination will occur in the contamination reduction 
zones. 

6.8 SUPPORT ZONE 

The support zone is the clean and relatively safe area of the site that surrounds the exclusion and 
contamination reduction zones. Generally, the support zone is considered to include all the area 
of a site that is not enclosed within an exclusion or contamination reduction zone. 

Work in the support zone requires current hazardous waste safety training, medical surveillance, 
and use of the buddy system. Note that these requirements do not apply to paperwork or similar 
activities inside onsite office trailers. 

6.9 PERSONAL PROTECTIVE EQUIPMENT 

SAIC's PPE program is controlled by EC&HS Procedures 13 and 20 and 29 CFR 1910 Subpart I, 
Personal Protective Equipment. The SHSO may raise or lower the level of PPE worn by the 
teams, depending upon the site-specific hazards encountered in the field. Prior to lowering the 
level of PPE, the Project Manager and the Health and Safety Manager will be 
contacted/consulted and the results documented. If site conditions are such that the level of PPE 
is insufficient or work must be stopped, the SHSO will take appropriate action immediately and 
the appropriate personnel (see above) will be contacted afterwards. Criteria indicating a possible 
need for reassessment of the PPE selection include the following: 

• 
• 
• 

• 
• 

6.9.1 

commencement of an unplanned (hazard not previously assessed) work phase; 
working in unplanned temperature extremes; 
evidence of contamination such as discolored soil or elevated instrument readings near 
the soil; 
exceeding action limits for exposure; or 
changing the work scope so that the degree of contact with contaminants changes . 

Types of Equipment 

This section presents the types of protective clothing that may be used for the project. 
Requirements for task-specific levels of protective clothing are presented in the Hazard Analyses 
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and Controls table (Table 6.4). Levels of protection that may be used to protect against chemical 
and physical hazards at this site include: 

• 

• 

• 

6.10 

Level C Protective Equipment 
full-face respirator and air purifying cartridges capable of filtering dust, organic 
vapors, and ammonia 
chemical-resistant clothing (Polyethylene-coated Tyvek® or equivalent) 
two pair chemical-resistant gloves (nitrite and exam gloves) 
safety boots 
shoe covers 
hard hat (if overhead hazards are present) 

Level D+ Protective Equipment 
Tyvek® or equivalent coveralls 
nitrite or polyvinyl chloride (PVC) gloves 
safety boots 
boot covers 
hard hat (if overhead hazards are present) 
safety glasses with side shields 

Level D Protective Equipment 
coveralls/field clothes 
safety boots 
safety glasses with side shields 
hard hat (if overhead hazards are present) 
nitrite or equivalent gloves if contaminated materials are handled 

CLEANING, STORAGE, AND PROGRAM VERIFICATION 

If site tasks require the use of chemical protective clothing, disposable clothing will be disposed 
as specified in the Field Sampling Plan. Used chemical protective clothing will be rendered unfit 
for further use by tearing or cutting. Unused chemical protective clothing will be stored in clean 
staging areas until needed. The SHSO will verify that the PPE in use is appropriate and is being 
used properly. 

6.10.1 Monitoring 

Assessment of ambient conditions and employee exposures will be performed, as appropriate, to 
verify that safe conditions are maintained. Action levels, with appropriate actions, have been 
established for this monitoring. All personal exposure monitoring records will be maintained in 
accordance with 29 CFR 1910.20. The specific minimum monitoring requirements and action 
levels are presented in Table 6.7. 

Air monitoring for volatile organic compounds will be conducted using a photoionization 
detector (10.2 eV) or flame ionization detector, or equivalent instrument. Although not all 
volatile organic chemicals can be detected in this fashion, many contaminants can be detected 
and will serve as indicators of contamination. The action levels for organic vapor measurements 
have been set conservatively to compensate for the inability of the instrument to detect all site 
contaminants. Because these action levels are based on the potential to exceed time weighted 
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average exposure limits; their use requires the application of professional judgment on the part of 
the SHSO. If breathing zone concentrations of total organic vapors exceed the action level for 
more than one minute or if frequent short peaks above the action level occur, the activity will be 
stopped and the SHSO will notify the Field Manager and Health and Safety Manager. Following 
assessment of the situation, appropriate actions will be taken. These may include identification 
of the airborne contaminant(s), measures to reduce airborne concentrations, and consideration of 
the use of respiratory protection. If breathing zone readings decrease to less than the action 
level, the additional controls may be discontinued. The instrument used to monitor for organic 
vapors will be calibrated before each day of use, using the technique specified by the 
manufacturer. 

Air monitoring for combustible gasses and oxygen will be conducted using an intrinsically safe 
combination combustible gas indicator (CGI) if site conditions suggest the potential for 
flammable concentrations of solvents or other airborne gasses or vapors. Indications of such 
potential include elevated (>I 00 ppm) total organic concentration at or near a source or data 
suggesting that methane may be present such as intrusive work at a landfill or near buried 
organic material. The I 00 ppm (PID) action level requiring initiation of CGI monitoring 
corresponds to approximately I to 2% of the LEL for probable flammable solvent contamination. 
A PIO cannot be used as a trigger for methane measurement because these instruments cannot 

detect methane. If methane is suspected, the CGI will be used continuously. The CGI will be 
calibrated daily (each day it is used) using the technique set forth by the manufacturer. 

There are no direct real time monitoring equipment for ammonia however, it is a strong irritant at 
levels below the PEL. If site workers detect irritation from ammonia, work will stop and will 
proceed in Level C with filters for ammonia. Signs and symptoms of ammonia exposure will be 
part of the pre-entry safety briefing. 

SAIC has conducted sound level measurements of typical site equipment and these data have 
been used to establish basic hearing protection requirements. Sound levels around drill rigs and 
generators will be assumed to exceed 85 dBA (requiring hearing protection) unless site-specific 
sound level measurements indicate otherwise. The sound level meter will be calibrated daily 
(each day it is used) using the technique set forth by the manufacturer. 

6.11 SAFE WORK PRACTICES 

This section presents those general safety rules that apply to all operations performed by SAIC 
and its subcontractors. The provisions of the plan are mandatory for all on-site employees and 
visitors. This includes employees engaged in initial site reconnaissance, preliminary field 
investigations, mobilization, project operations, and demobilization. 

6.11.1 Site Rules 

The following rules apply to all site activities. 

• The OSHA poster #2203 will be prominently displayed on site. 

• Daily safety briefings ("tailgate") will be held during field activities to inform personnel of 
new hazards or procedures. 
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Table 6.7. Monitoring Requirements and Action Limits 

Hazard or 
Measured 
Parameter Area 

Airborne orga,nics Breathing zone (2-3 
with PIO or feet from source or 
equivalent 14 inches in front of 

employee's shoulder 

Airborne chemical Breathing zone 
concentrations 
(detector tubes) 

Flammability and Near borehole or other 
oxygen content with source, specifically 
combustible gas near Closed Landfill 
indicator 

Temperature In or near work area 

Noise Exclusion zone around 
drilling and equipment 
decontamination area 
around generator 

LEL = lower explosive limit 
PEL = permissible exposure limit 
TBD =to be determined 
TL V =threshold limit value 

Interval Limit Action 

At least once every 30 <5ppm Level D 
minutes during intrusive 
activities; continuously >5 ppm (over Withdraw and evaluate 
during elevated readings background) -identify contaminants 

-notify Project Manager and 
Health and Safety Manager 

If organic vapor >5 ppm PELorTLV Variable, may include 
engineering, administrative, or 
personal protective measures 

Continuously at Landfills or <10%LEL Continue and evaluate source. 
any location where PIO 
readings exceed I 00 ppm >10%LEL Withdraw and allow area to 
anywhere in the area or other ve11tilate; notify Project Manager 
indicators of flammability and H&S Manager 
observed 

At least twice a day to >70°F Administrative controls 
approximate highest and <40°F (See Section 8.16) 
lowest temperatures 

Initially. Note that this 85 dBA Require the use of hearing 
monitoring is optional. If protection 
not conducted, drill rigs and 
generators will be assumed 
to exceed 85 dBA. 

f\, 
\ i ', , 

~l 

Tasks 

Drilling, other intrusive 
tasks 

Any indicated by 
organic vapor 
instrument readings 

Drilling 

All tasks 

Drilling, 
Equipment 
decontamination 
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• The SHSO or Field Operations Manager will conduct and document daily safety 
inspections. 

• Personnel will perform only those tasks that they believe they can do safely. 

• Personnel will notify the SHSO of any medical conditions (e.g., allergic to bee stings, 
diabetes, pregnancy) that require special consideration. 

• Personnel will maintain proper workplace housekeeping to minimize the potential for trips 
and other accidents. 

• Contact with potentially contaminated substances will be avoided. Site personnel in the 
exclusion zone will avoid walking through puddles, pools, mud, kneeling on the ground, and 
placing equipment on the ground. 

• All injuries and accidents will be reported to the SHSO, who will perform further 
notifications. 

• All workers in potentially hazardous areas will abide by a buddy system. Members of a 
buddy team will maintain radio, verbal or visual contact. 

6.11.2 Permit Requirements 

SAIC will obtain or coordinate with Scotts to obtain all permits necessary for the safe execution 
of this project. As a minimum, this will include digging permits/clearance from local utilities 
prior to any drilling, excavation, etc. 

6.11.3 Drum/Container Handling 

No drums of unknown material will be addressed as part of this project. Any drums used for the 
project will meet Department of Transportation requirements and will be labeled to comply with 
applicable U.S. Environmental Protection Agency (EPA) requirements. If it becomes necessary 
to address drums of unknown material, this work will be done in accordance with 
29 CFR 1910.1200). 

6.11.4 Confined Space Entry 

Any confined space entry will be performed in conformance with the requirements of SAIC 
EC&HS Procedure I 0 and 29 CFR 19 I 0. I 46. No confined space entry is planned for this 
project. 

6.12 HOT WORK, SOURCES OF IGNITION, FIRE PROTECTION 

• Hot work ( oxyfuel cutting) will be conducted using welder's helmet or shaded goggles, 
leather gloves, and a long-sleeved shirt. 

• A fire extinguisher rated not less than I 0-ABC will be immediately available in the vicinity 
of hot work. 
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• Sources of ignition will be kept at least 15 meters from flammable storage areas. 

• Flammable storage areas will be posted with signs indicating ''No smoking or open flame". 

• At least one fire extinguisher with a rating of not less than 20-B will be kept 8 to 23 meters 
from all flammable storage areas. 

• An approved flammable cabinet will be used to store 25 or more gallons of flammable liquid 
if the flammable liquid is stored indoors. 

• Flammable liquids will be kept in safety containers with flame arresters or in the original 
container. 

6.12.1 Electrical Safety 

This work will be conducted in conformance with 29 CFR 1910, Subpart S. 

• 

• 

All portable electrical equipment will be double insulated or grounded and connected 
through a ground fault circuit interrupter. 

Conductive materials (drill rigs) will be kept clear of energized power lines. The following 
minimum distances will be observed; 0-50 kV - 3.1 m; 51-100 kV - 3.66 m; 101-200 kV -
4.57 m; 201-300 kV - 6.1 m; 301-500 kV - 7.62 m; 501-750 kV - 10.67 m; 750-1000 kV -
13.72 m. 

6.12.2 Machine Guarding 

All equipment will be operated with all guards provided by the manufacturer and in compliance 
with 29 CFR 1910, Subpart 0. If any guarding must be removed for servicing, the equipment 
will be disabled to preclude movement or release of energy. 

6.13 LOCKOUT ff AGOUT 

All potentially hazardous servking or equipment repair will be governed by the SAIC EC&HS 
Procedure 11, Lock Out/Tag Out, and 29 CFR 1910.14 7. No such activities are anticipated for 
this project. 

6.14 FALL PROTECTION 

Work areas with the potential for a fall of 1.2 meters or more will be provided with fall 
protection. This fall protection will consist of guardrails or personal fall protection. Personal fall 
protection will be ·used if it is necessary for drilling personnel to climb the upright mast or 
derrick. 

6.15 ILLUMINATION 

Routine fieldwork will be conducted during daylight hours (no earlier than 15 minutes after 
sunrise and no later than 15 minutes before sunset) and natural illumination will be used. Any 
work conducted during non-daylight hours will be illuminated to meet the following minimums 
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stated in 29 CFR 191O.l20(m): general work areas, 5 foot-candles; stairs and ladders, I 0 foot
candles; offices, 50 foot-candles; and first aid areas 30, foot-candles. 

6.16 SANITATION 

Sanitation will comply with 29 CFR l 910.120(n). 

• Means for washing hands and faces prior to eating will be provided at the work site. 

• Potable drinking water will be provided in labeled, sanitary dispensers. 

• Toilets (if not accessible on site) shall be provided according to the following; 
#20 employees = 2 toilets, 21 to 199 employees = I toilet seat and I urinal per 40 workers. 

6.17 HEAT/COLD STRESS 

Important factors in preventing heat stress induced illnesses are acclimatization, consumption of 
copious quantities of fluids, and appropriate work/rest cycles. General controls will consist of 
making fluids readily available, use of the buddy system, and taking scheduled and unscheduled 
breaks in temperature controlled areas as necessary. The following specific steps will be taken to 
reduce the potential for heat stress induced illness. 

• If ambient temperatures exceed 70°F, site training will include heat stress control, 
recognition of heat stress induced illness, and first aid for heat stress. 

• If ambient temperatures exceed 70°F, cool Gatorade or equivalent drink (mixed at 4 parts 
water to I part concentrate) will be made conveniently available to site workers. 

• If ambient temperatures exceed 70°F, workers will be instructed to monitor their own and 
their buddy's condition relative to heat stress. 

• Workers will be allowed to take unscheduled breaks, if needed. 

• A formal work/rest cycle-will be established by the SSHO if workers are wearing Tyvek or 
similar coveralls at temperatures greater than 85 F. The temperature will be measured with 
a dry bulb thermometer placed in the same conditions experienced by the workers. The 
work cycle will require that all the employees in a crew take regularly scheduled breaks in a 
cooler area. Following initial implementation, this schedule may be adjusted by the SHSO 
based on worker pulse rates, the physical condition of workers, or the nature of work. 
Decreases in the protection offered by this schedule must be approved by the project 
manager and H&S Manager. The following table presents requirements for the amount of 
work and rest in each hour. Note that the cycle is based on assumption of light work (taking 
notes, walking, light lifting) and adjustments must be made if some members of a team (for 
example, a driller's helper) are performing more strenuous work. It may be necessary for 
some members of a crew to be on a different (shorter) cycle. The following table presents 
the work rest cycle. 
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Work Per Hour Rest Per Hour" 

Continuous work 
45 min. 15 min. 
30min 30min 
15 min. 45min. 
Consult H&S Manager 

"This information is based on a modification of the proposed heat stress TL V presented in the 1998 ACGJH TL V 
Booklet. The TL V has been modified to address the use of impermeable clothing by assuming no evaporative 
cooling and removing the influence of the wet bulb thermometer in the Wet Bulb Temperature Index. 

Critical factors in preventing cold stress disorders are adequate clothing and staying dry. The 
SHSO and Field Operations Manager will ensure the capability to quickly move individuals who 
become wet to a sheltered, warm area. The following specific steps will be taken [adapted from 
American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values 
booklet]. 

• 

• 

• 

• 

• 

6.18 

If ambient temperatures are less than 40°F, site training will include prevention of cold 
injury, cold injury symptoms, and cold injury first aid. 

A heated break area will be provided if ambient temperatures are less than 32°F . 

As a minimum, breaks will be taken in a warm area every 120 minutes if ambient 
temperatures are less than 32°F. 

Workers will be allowed to take unscheduled breaks, if needed, in a warm area . 

No outdoor work will be performed if the equivalent chill temperature (temperature 
combined with the effect of wind) is less than -29°F 

DECONTAMINATION PROCEDURES 

6.18.1 Chemical Contamination Avoidance 

One of the most important aspects of decontamination is the prevention of contamination. Good 
contamination prevention should minimize worker exposure and help ensure valid sample results 
by precluding cross-examination. Procedures for chemical contamination avoidance include: 

• 
• 
• 
• 
• 
• 
• 

• 

Do not walk through areas of obvious or known contamination . 
Do not directly handle or touch contaminated materials . 
Make sure that there are no cuts or tears on PPE . 
Particular care should be taken to protect any skin injuries . 
Stay upwind of airborne contaminants . 
Do not carry cigarettes, cosmetics, gum, etc., into contaminated areas . 
When required by the SHSO, cover instruments with clear plastic leaving openings for 
sampling ports. 
Care should be taken to limit the amount of contamination that comes in contact with the 
sampling equipment (soil probes, tires, etc.). 
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• If contaminated tools are to be placed on non-contaminated equipment for transport to a 
decontamination area, plastic should be used to keep the equipment clean. 

6.18.2 Equipment Decontamination 

Sampling equipment used during the project that is potentially contaminated will be 
decontaminated to prevent migration of hazardous material outside the site. Decontamination 
procedures are found in the Work Plan. 

6.18.3 Personnel Decontamination 

A system of procedures will be used to control the spread of contamination from the exclusion 
(contamination) zone and to ensure that workers are sufficiently free of contamination to 
preclude adverse health effects. PPE doffing and personnel decontamination are part of this 
system. This section presents basic requirements for personnel decontamination keyed to the 
level of protection. These requirements may be modified by the SHSO if improvements are 
needed. See the Hazards Analysis section for task-specific PPE. 

6.18.3.1 Level D Protection Decontamination 

Station 1: Removal of disposable gloves and boot covers, if worn 

Deposit disposable gloves and boot covers in a designated container. Note that this step is 
necessary only if gloves and boot covers are in use. 

Station 2: Field wash 

Wash face and hands prior to taking anything by mouth. This may be done with soap and water 
or disposable disinfectant towels. 

6.18.3.2 Level D+ Protection Decontamination 

Station 1: Tape removal 

Remove all tape (if used) from outer clothing and place in appropriate waste container. 

Station 2: Boot covers, outer disposable garment, and gloves removal 

Carefully remove boot covers, outer contamination-resistant garment, and gloves. 

Station 3: Field wash 

Wash hands and face prior to eating, drinking, smoking, etc. This step may be accomplished 
with soap and water or disposable disinfectant wipes. 
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Deposit equipment used on site (tools, sampling devices, containers, monitoring instruments, 
clipboards, etc.) on plastic sheets or in different containers with plastic liners. Segregation of the 
equipment at the drop site reduces the possibility of cross-contamination. 

Station 2: Outer boot and glove removal 

Remove tape from outer boots and outer gloves. Remove outer boot covers and outer gloves. 
Deposit gloves and boot covers in plastic trash bags. 

Station 3: Cartridge change 

If a worker has left the exclusion zone for the sole purpose of changing a canister/cartridge of the 
respirator, this is the last step of the decontamination procedure. Once the worker's 
canister/cartridge has been replaced, the outer boots and gloves will be replaced and retaped so 
that all potential pathways to the skin are sealed. 

Station 4: Disposable outer garment removal 

Remove disposable outer garment, deposit in a plastic trash bag, and dispose in accordance with 
applicable state and local requirements. 

Station 5: Respiratory protection and disposable inner glove removal 
The respirator is the next-to-last item for removal. The cartridges/canisters are placed in a plastic 
trash bag and disposed of in accordance with the project Field Sampling Plan. The respirator is 
placed in a plastic bag dedicated for used respirators only. Remove disposable inner gloves last 
and deposit them in a plastic trash bag. 

Station 6: Field wash 

Wash hands and face prior to· eating, drinking, smoking, etc. This step may be accomplished 
with soap and water or disposable disinfectant wipes. 

6.18.3.4 Emergency Decontamination 

If emergency life-saving first aid and/or medical treatment are required, normal decontamination 
procedures may need to be abbreviated or omitted. The emergency takes precedence over any 
contamination. The SHSO or designee will accompany contaminated victims to the medical 
facility to inform medical personnel what chemicals are involved. For minor medical problems 
or injuries, the normal decontamination procedures will be followed. 
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The Field Operations Manager or SHSO will remain in charge of all SAIC and subcontractor 
personnel during emergency activities. The Field Operations Manager will perform emergency 
notification of emergency medical services, fire department, SAIC Project Manager, SAIC 
Health and Safety Manager, etc. In order to minimize the potential for accidents and injuries, 
daily safety and health inspections will be conducted by the Field Operations Manager or SHSO. 
If an emergency occurs, the Field Operations Manager, the SHSO, and the field team will 

participate in a briefing to discuss the event, identify the causes, identify corrective measures, 
and evaluate the responses. 

In the event of an accident or incident, the Field Operations Manager or SAIC Project Manager 
will notify the EECG H&S Manager (and appropriate additional EECG managers) and Scotts 
Environmental Coordinator, Rebecca Clarridge, and Scotts Security. A SAIC Supervisor's 
Accident Form will be completed. 

All personnel working on site will be trained in the requirements of this section. This will 
include recognizing emergencies, reporting emergencies to the Field Operations Manager or 
SHSO, and responding to emergencies. Employees will also be informed of any changes in 
potential emergencies or response plans. 

6.19.1 Potential Emergencies 

Credible potential emergencies for this project includes fires, minor chemical spills, and 
personnel injury. 

6.19.1.1 Fires 

Small quantities of flammable solvents (typically less than 5 gallons), gasoline, and diesel fuel 
will be present on site. In the event of a fire, the local fire department will be notified 
immediately. If it is safe to do so, on-site personnel will attempt to extinguish the fire with the 
available fire extinguishers and isolate any nearby flammable materials. If there is any doubt 
about the safety of extinguishing the fire, site personnel will evacuate the area. The supervisor or 
knowledgeable employee will· provide the fire department with relevant information when they 
arrive. 

6.19.1.2 Spills 

Potential spills include releases of fuels, lubricants, hydraulic fluids, and decontamination 
solvents. In the event of a spill or leak, the employee making the discovery will immediately 
notify the SHSO and/or the Field Operations Manager. The Field Operations Manager will 
determine whether- the leak poses an environmental risk or will exceed the capacity of on-site 
personnel and equipment. In the unlikely event that there is a probability that the spill will 
extend beyond the immediate area, result in an environmental insult, or exceed the capabilities of 
the on-site personnel, the Field Operations Manager will inform the local fire department and 
hazardous materials response team. If this is not the case, the on-site spill kit will be used to 
clean up the spill. 
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Field crews will use a variety of equipment that could cause injuries. In the event of a medical 
emergency, the Field Operations Manager will notify the local emergency medical service 
immediately. The route map to the hospital will be prominently posted on site. At least two first 
aid/CPR-trained individuals will be on site at all times and these personnel will provide first aid 
pending release of the injured person to emergency medical staff. Contaminated injured 
personnel will be decontaminated to the extent feasible. Personnel with minor injuries will 
follow normal decontamination procedures. Personnel with serious injuries will be 
decontaminated, if necessary, by disrobing and wrapping in a blanket. Decontamination may be 
bypassed in the event of life-threatening injuries or illnesses. 

6.20 EMERGENCY PHONE NUMBERS 

Listed below are emergency groups and their telephone numbers. This list will be prominently 
posted at the site. A telephone will be present in the field and available for use. 

The Scotts Company 937-644-0011 
Security ext. 7274 
Director of Environmental Engineering- Gary Duagherty ext. 7511 
Environmental Coordinator - Rebecca Clarridge ext. 7066 
Hospital: Memorial Hospital 
500 London A venue, Marysville, OH 937-644-6115 
Fire Department 911 
209 S. Main Street, Marysville, OH 937-642-2065 
Police/Rescue Squad 911 
12 East Sixth Street, Marvsville, OH 937-642-3960 
EEMG Health and Safety Manager 
Steve Davis 423-481-4755 

6.21 EMERGENCY ALERTING 

Each team will have a means for generating an audible alarm, which will consist of a compressed 
gas horn or vehicle horn. These devices will be used to signal to other project personnel in the 
event of accidents or emergencies. Short blasts (less than 112 second) of the horn will be used to 
request assistance, while extended blasts (more than 2 seconds) will signal an evacuation. 

6.22 EVACUATION 

The SHSO or Field Operations Manager will designate the evacuation routes and an assembly 
area. All employees will be familiar with the evacuation routes and assembly area. 

6.23 EMERGENCY EQUIPMENT 

Several items ofemergency equipment will be maintained at the work site. Any incident that is 
not clearly controllable by personnel wearing standard site clothing plus protective gloves and 
using the listed equipment will require reevaluation by the SHSO. If the SHSO does not feel that 
on-site personnel can safely control the emergency with the available equipment the crew will 
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use alternate approaches such as allowing a small fire to bum out or evacuating the site. The 
required emergency equipment includes: 

• 

• 

• 

• 

• 

• 

16-unit first aid kit indoors or in weatherproof container, inspected weekly; 

compressed gas horns; 

15 minute emergency eye wash to meet American National Standards Institute standard 
within 100' of any area where corrosives (water sample preservatives) are being poured; 

fire extinguisher(s) (at least 20-B) 8 to 23 meters from outside flammable storage (or use) 
area; 

basic spill kit suitable to handle small spills of decontamination fluids, hydraulic fluid, or 
fuels and containing sorbent pads, tubes, and nitrile or similar gloves; and 

telephone . 

6.24 ADVERSE WEATHER CONDITIONS 

In the event of adverse weather conditions, the SHSO or designee will determine if work can 
continue without compromising the health and safety of field personnel. Some of the items to be 
considered prior to determining if work should continue are the following: 

• 
• 
• 

potential for cold stress and cold related illnesses, 
treacherous weather-related working conditions, and 
potential for electric storms/dust storms . 
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7.0 DATA MANAGEMENT PLAN 

7.1 INTRODUCTION 

This document is part of the RCRA Facility Investigation (RPI) Work Plan for the activities at 
The Scotts Company, Marysville, Ohio. The RPI is being conducted to evaluate the 
environmental impact of Landfill Nos. I through 5; Field Broadcast Area (FBA) Nos. I and 2; 
Former Ponds No. 2, 3, 6, 7, and 8; and Crosses Run. 

The Data Management Plan (DMP) is an integral element of the RPI Work Plan. The DMP has 
been developed for the purpose of documenting, tracking, presenting, and maintaining the 
investigation data and results. 

7.2 DATA DOCUMENTATION AND TRACKING 

The information to be documented and tracked includes records of field activities and field 
measurements, sample custody records, records of laboratory activities related to project-specific 
samples, and the laboratory data generated from their analysis. 

7.2.1 Field Activities Records 

A program designed to ensure that field-performed analyses yield valid, useful data is 
summarized in Table I. In all cases, the field team will maintain a concise, detailed field logbook 
containing pertinent field activities and actions taken as well as documentation of observations 
made. 

Sampling procedures, instrument calibration, and information pertinent to sampling conditions, 
progress, and field data collection will be documented following a prescribed set of guidelines. 
The documentation serves as a permanent and traceable record of all activities related to a 
specific field investigation project. The record must be legible and accessible to allow ease in 
verifying sampling activities and addressing future questions, which may arise concerning such 
issues as sample integrity, sam_ple traceability, etc. All documentation generated during the field 
investigation program will be kept in the project files upon completion of fieldwork. 

7.2.1.1 Sample Designation/Identification 

The establishment of a standard sample designation/labeling protocol is essential to ensure 
adequate quality assurance/quality control (QA/QC) in regards to the traceability of samples and 
their associated analytical data. Proper labeling allows for the tracking of samples beginning 
from the time of sample collection, through analysis, and following project completion. The 
proper labeling of samples is also critical in ensuring that samples are analyzed within the 
required sampling holding times. A sample label will be affixed to each sample container and 
will provide the following information: 

• Project Name 
• Sample ID 
• Sample Collection Date and Time 
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All samples will be identified using a unique sample identification scheme suitable to the project 
and the sampling protocol. The numbering scheme will be devised by the data management team 
and the field sampling team, and approved by the project manager prior to sampling activities. 
The sample identification number will be recorded on the chain-of-custody (COC) and on each 
sample submitted to the laboratory for analysis. 

Table 7.1 
Field Sampling Team Documentation Objectives to 

Ensure Valid Data Collection 

Ob_jective Action Responsible Person 
Verify that sample and location Review labeled samples and in- Field sampling team 
information conforms to process samples us mg daily 
conditions and requirements sample inventory 
specified 
Verify incoming field data and Maintain daily count of Field sampling team 
sample completeness incomplete items 
Verify completeness of field log Review daily Field team leader (or designee) 
books 
Review field calibration criteria Perform as necessary Field team leader (or designee) 
and record test calibration 
acceptance 
Ensure that all data forms are Review and check off during Field team leader (or designee) 
properly completed each sample collection 
Verify that all field-generated Review requirements and Field team leader (or designee) 
QC samples were collected as confirm sample collection 
required 

7.2.1.2 Corrections to Documentation 

All field documentation must be recorded in permanent ink. Corrections to errors in 
documentation or recorded calculations will be made by first striking out the error with a single 
line so as not to obliterate the original entry. Then the replacement entry or value will be inserted 
where appropriate. The person originating the change will initial each separate change. 

7.2.1.3 Photographs 

The project management staff or the field team leader will document, through the use of color 
photographs where possible, various on-site activities and sampling specifics as deemed 
necessary for the project. A photographic logbook will be maintained to ensure accurate 
photographic descriptions upon film development. The photographic logbook will contain the 
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date the photograph was taken and a brief description of the photographic image. Examples of 
items that may require photographic documentation include: 

• General site topography 
• Sampling locations 
• Drilling/sampling procedures 
• Physical appearance of environmental samples 

7 .2.1.4 Records 

Data records will be completed to record all field investigation activities and results. The field 
team leader has the responsibility of maintaining the daily field documents pertaining to sample 
identification and control. Special emphasis will be placed on sample control and the 
completeness and accuracy of field logbooks. Field logbooks, field data forms, and COC forms 
will contain legible, accurate, and inclusive documentation of project activities. Collectively the 
logbooks and forms will serve as a diary in which all pertinent project activities will be recorded. 
This recorded information will be used as the basis in any project reporting and will be subject to 
review. For these reasons all written language should be objective, factual, and free of personal 
interpretations or other terminology that may prove inappropriate. All entries made on field 
logbooks, field data forms, and COC forms will be made with permanent ink. 

Field Logbooks. A field logbook will be maintained by each field team. The logbook 
will be comprised of a bound book with consecutively numbered pages; no pages will be skipped 
when filling in the logbooks. The integrity of field documentation is further ensured by the use of 
field logbooks containing paper treated to repel the rain or any other aqueous splashing 
experienced during field documentation. Should more than one field logbook be required, they 
will be numbered sequentially. 

The front of each field logbook typically contains the following information: 

• Project name and number 
• Types of field activities recorded in the contents of the logbook 
• Date(s) of use 
• Names of field team members. 
• Table of Contents 

The field logbook will contain descriptions of all pertinent field activities. The following list 
contains some standard information typically recorded in field logbooks: 

• Date and time of personnel entries on-site, weather conditions and temperature. 

• List of start/stop times of all subcontractors hired for activities such as Geoprobe® drilling, 
monitoring well drilling, surface water sediment sampling, etc. 

• List of the personnel present on-site during each sampling day to include all project 
personnel, subcontractors, and visitors. 

• List of the equipment decontaminated along with a reference to the procedures used. 
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• Description of the sampling locations in reference to permanent landmarks. 

• List of any changes from standard operating procedures, decisions made in the field, and 
other pertinent information. 

• QC samples associated with the samples collected, and QC sample collection procedures. 

• Equipment and/or instrument identification numbers (if available) for those used. 

• Sample preservation techniques performed. 

• Level of personnel protection mandated (e.g., Level B, C, and D) and. record of pertinent time 
intervals spent by each field team member at each level (e.g., time spent in Level D 
developing a well). 

• Other logs/paperwork used to document activities. 

• Instrument calibration information including the instruments calibrated during the day and the 
individual who performed the calibration. (Note: Instrument calibration information should 
be documented in the field logbook as well as on the instrument calibration log kept with 
each instrument and serving to document instrument response over time). 

• List of the samples collected by media (i.e., soil, groundwater, etc.). 

• Comments relative to any problem areas that occurred during the day's activities, their final 
resolution, and any anticipated impact on the outcome of the field investigation. 

• All variances from the procedural and other project requirements that have major impacts on 
costs, schedule, and/or technical performances. Documentation will include reasons why 
variance is required and what impacts is likely to occur. 

Field Data Forms. Along with the completion of data entry in each of the above-mentioned 
logbooks, field data forms may also be completed and filed in a notebook that is maintained for 
different field activities. Examples of forms to be used during field investigations are provided in 
Appendix A. 

The forms typically include the following: 

• Site Health and Safety Log(s) - to maintain accurate health and safety records for each team 
member (See the Health and Safety Plan) 

• Soil Boring Log(s)- to document soil boring operations (Appendix A) 

• Monitoring Well Construction Diagram(s) - to document monitoring well installation and 
construction (Appendix A) 

Chain-of-Custody. Possession of samples will be traceable from the time a sample is 
collected until it is used as evidence in legal proceedings, if applicable. To adequately track 
sample possession, a documented COC must be maintained. An example COC is included in 
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Appendix A. See the Quality Assurance Project Plan (QAPP) for more detailed guidelines 
concerning sample custody procedures in the field and at the laboratory. 

7.2.2 Laboratory Records 

Following documentation of the receipt of samples in the laboratory, samples are tracked from 
storage through the analytical system until analysis is complete and the samples are sent for 
disposal. Samples are tracked by the unique laboratory sample number. Laboratory procedures 
are described in the Laboratory QAPP. 

Laboratory records will include the documentation of sample tracking and custody, all relevant 
instrument calibrations and maintenance, all project-specific sample preparation and analysis, raw 
data and benchsheets, calculations performed, corrective actions required, and a copy of the final 
data packages. Details on laboratory records are contained in the QAPP. 

7.3 DATA VERIFICATION AND VALIDATION 

All field and analytical data generated during investigation activities will be reviewed for 
accuracy and completeness to ensure its validity prior to use in interpretation of site conditions. 
The following sections present a brief description of methods used for ensuring the use of valid 
data. 

7.3.1 Field Data 

Following completion of field activities at a sampling location, the field team leader will review 
all associated field records and documentation for completeness and accuracy. Completed and 
verified field records will be maintained in the project files. The project data management team 
will further review all field records to ensure compilation of all generated field data and to verify 
completion of all field tasks. 

7 .3.2 Analytical Data 

Analytical data generated by the laboratory will be validated by the project analytical data 
validator to ensure that the laqoratory followed proper methodology and that reported analytical 
results are acceptable. Analytical data validation procedures are discussed in the QAPP. 
Validated analytical records will be maintained in the project files. Validation codes assigned to 
analytical results will be entered into an electronic database used for analytical data storage and 
management. The database will be verified for accurate and complete data entry. 

7.4 ELECTRONIC DATA TRACKING AND STORAGE 

Electronic database formats will be used to track, store and manage data generated during 
investigation activities. The databases will be designed to store large quantities of data as well as 
to efficiently meet data retrieval needs for presentation of investigation results. The following 
sections briefly describe the types of information to be managed. 
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Details concerning sampling activities will be maintained in an electronic database designed to 
track the progress of planned investigation tasks. All planned sampling locations including soil 
borings and wells, as well as sediment and surface water sampling points, will be entered into the 
database prior to start of field activities. Information from each sampling location will be tracked 
and updated to provide real time progress reports to project management. Information to be 
tracked and managed include such items as sample identifications, sample matrices, sample 
collection dates, analytical parameters, samplers, COC numbers, and associated logbooks. 

7.4.2 Analytical Data 

Analytical data from sampling activities will be managed in a database format by the project data 
management team. To expedite data entry procedures, all analytical results will be received in 
electronic format from the laboratory. The electronic files containing the sampling data will be 
loaded into a database designed to track, manage and store sample analytical results. The 
database will also be used to store data validation results. Data validation codes assigned by the 
project data validator will be entered into the analytical database. 

7.5 PROJECT FILE REQUIREMENTS 

The project files will be maintained to record and track the progress of all project tasks and 
deliverables. The project files will contain pertinent information concerning project management, 
field activities, analytical performance, and project reports. 

7.5.1 Project Management Records 

The project file will include pertinent project management information that may include, but not 
be limited to, meeting notes, schedules, memorandums, and project correspondence. 

7.5.2 Field Data 

The project file will include all field sampling records and forms, field logbooks, and health and 
safety records. 

7.5.3 Analytical Performance 

The laboratory will maintain a file of all records of laboratory activities, including sample log-in 
and tracking records, sample storage conditions, all records pertaining to preparation and analysis 
of project samples, analytical raw data, and a copy of the final data package. The project 
manager will include the data package and data quality assessment records in the project file. 

7.5.4 Project Reports 

All project reports including project updates and site investigation documents will be maintained 
in their final form in the project files. Associated tables, figures, and appendices will also be 
maintained in the project file. Draft reports will be maintained in the project files until approval 
of the final report submittal. 

7-6 



·\, 

.. ·,. 



,·c,, 
~-/ 

BASELINE RISK ASSESSMENT METHODOLOGY 

SECTIONS 

RCRA FACILITY INVESTIGATION WORK PLAN 

FOR 

THE SCOTTS COMPANY 
14111 Scottslawn Road 
Marysville, Ohio 43041 

June 11, 1999 
(Revised March 21, 2000) 



(~~~' TABLE OF CONTENTS 

RCRA Facility Investigation Work Plan 
For The Scotts Company 

June I I, 1999 (Revised March 21, 2000) 

8.0 BASELINE RISK ASSESSMENT METHODOLOGY ................................................................................... 8-1 

8.1 INTRODUCTION ....................................................................................................................................... 8- l 
8.2 DAT A ANALYSIS AND SCREENING ..................................................................................................... 8-1 

8.2. l Background Screening .... ' .................................................................................................................... 8-2 

8.2.2 Statistical Methodology ...................................................................................................................... 8-2 

8.2.3 Weight-of-Evidence Screens .............................................................................................................. 8-2 

8.3 HUMAN HEALTH RISK ASSESSMENT ................................................................................................. 8-3 
8.3.l Identification of Contaminants of Potential Concern (COPCs) .......................................................... 8-3 

8.3.2 Exposure Assessment ............................................................................... , ......................................... 8-3 

8.3.3 Toxicity Assessment ........................................................................................................................... 8-5 

8.3.4 Risk Characterization ......... : ................................................................................................................ 8-5 

8.3.4.l Quantification of Carcinogenic Risks ............................................................................................ 8-7 
8.3.4.2 Quantification ofNoncarcinogenic Risk ....................................................................................... 8-7 

8.3.5 Uncertainty Assessment ...................................................................................................................... 8-8 

8.4 ECOLOGICAL RISK ASSESSMENT ........................................................................................................ 8-8 
8.4. l Scope and Objectives of the Ecological Risk Assessment.. ................................................................ 8-9 

8.4.2 Problem Formulation ........................................................................................................................ 8-10 

8.4.2.I Identification of Ecological Contaminants ofConcem ................................................................ 8-11 
8.4.2.2 Conceptual Site Model. ................................................................................................................ 8-11 
8.4.2.3 Habitat Description ...................................................................................................................... 8-11 
8.4.2.3 Identification of Ecological Receptors ......................................................................................... 8-11 
8.4.2.5 Ecological Assessment and Measurement Endpoints .................................................................. 8-12 
8.4.2.6 Analysis Plan ............................................................................................................................... 8-12 

8.4.3 Exposure Assessment ....................................................................................................................... 8-13 

8.4.3.1 Identification of Exposure Pathways ............................................................................................ 8-13 
8.4.3 .2 Site-Specific Biological Measurements ....................................................................................... 8-13 
8.4.3.3 Quantification of Exposure .......................................................................................................... 8-13 

8.4.4 Effects Assessment ........................................................................................................................... 8-14 

8.4.4.I Toxicity ........................................................................................................................................ 8-14 
8.4.4.2 Identification of Effects Thresholds ............................................................................................. 8-14 

8.4.5 Risk Characterization ........................................................................................................................ 8-19 

8.4.5. I Calculation of Risk Quotients ...................................................................................................... 8-19 
8.4.5.2 Summary ofCOPCs with HQs > I .............................................................................................. 8-20 

8.4.6 Uncertainty Assessment .................................................................................................................... 8-20 

8.4.7 Risk Description Section .................................................................................................................. 8-21 

8.4.8 Baseline ERA for Crosses Run ......................................................................................................... 8-21 

8.4.8.1 Physical and Chemical Analysis of Sediment .............................................................................. 8-22 
8.4.8.2 Sediment Bioassays Using Freshwater Invertebrates ................................................................... 8-22 
8.4.8.3 Benthic Community Survey ......................................................................................................... 8-24 

8.4.9 ERA Reporting ................................................................................................................................. 8-25 

ii 



LIST OF TABLES 

RCRA Facility Investigation Work Plan 
For The Scotts Company 

June 11, 1999 (Revised March 21. 2000) 

Table 8.1. Scotts Company Facility Exposure Assumptions .................................................................... 8-6 
Table 8.2. Policy Goals, Ecological Assessment Endpoints, Measurement Endpoints, and Decision Rules 

for Scotts Company facility ................................................................................................... 8-15 

8-1 



RCRA Facility Investigation Work Plan 
For The Scotts Company 

June 11, 1999 (Revised March 21, 2000) 

8.0 BASELINE RISK ASSESSMENT METHODOLOGY 

8.1 INTRODUCTION 

The scope of the risk assessment at the Scotts Company facility is to characterize the risk to human and 
ecological receptors both onsite and offsite from contamination in Landfills I through 5, Field Broadcast Areas 
I and 2, Pond No. 2 Former Ponds Nos. 3, 6, 7, and 8, and Crosses Run. Results of the risk assessment will 
be used to determine the need for remedial action at these twelve Solid Waste Management Units (SWMUs) 
and in Crosses Run [i.e., the thirteen investigative units (IVs)]. The risk assessment will examine the presence 
of chemical contaminants from the source areas under investigation, the observed levels of the substances in 
the environment, the potential routes of exposure to human and ecological receptors, and the likelihood of 
adverse effects following contact with the contaminants. 

The methods presented in this work plan provide a general outline of the procedures that will be used to 
conduct the risk assessment for the Scotts Company facility. Once sufficient site data have been collected, 
more specific procedures for the risk assessment including algorithms, exposure parameters, and exposure data 
will be presented in a Technical Memorandum. This Technical Memorandum will be issued prior to 
conducting the risk assessment in order to obtain concurrence on the risk assessment methodology from the 
regulatory agencies prior to preparing the risk assessment. Early concurrence on the risk assessment 
methodology will limit the need for report revision following regulatory agency review and avoid delays in 
completing the RCRA Corrective Action process for the SWMUs. The methods used to characterize risk at 
the Scotts Company facility will be consistent with U.S. Environmental Protection Agency (EPA) and Ohio 
Environmental Protection Agency (OEPA) guidance. Guidance documents include, but are not limited to: 

• Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), EPA 
540/1-89/002, December, 1989, PB90-155581; 

• Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part Band 
Part C), EPA 540/R-92/003 and EPA 540/R-92/004, December, 1991; 

• Exposure Factors Handbook (EPA 1997); 

• Dermal Exposure Assessment; Principles and Applications (EPA 1992a); 

• Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum 
Exposure, Preliminary Review Draft (EPA I 993a); 

• Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation Manual, Interim 
Final (EPA l 989b ); 

• Guidelines for Ecological Risk Assessment, Risk Assessment Forum, US EPA, Washington, DC (EPA 
1998); 

• Soil Screening Guidance, Technical Manual, (EPA I 996c ); 

8.2 DATA ANALYSIS AND SCREENING 

Data collected in all previous site investigations will be evaluated to determine the usability of the data for risk 
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assessment. These data include but are not limited all samples collected by Scotts Company, Burgess and 
Niple, and Ohio EPA. The evaluation and use of existing data will reduce the need for additional data 
collection and will thereby reduce costs and time required to complete the RFI. In addition, any additional 
samples collected by SAIC will be included in the risk assessment. Sample results from the SAIC site 
investigation will be verified and validated using the methodology described in the Quality Assurance Project 
Plan (QAPP). 

8.2.1 Background Screening 

Media-specific background data will be used in the remedial investigation to evaluate the nature and extent 
of contamination and in the risk assessment to select human health contaminants of potential concern (CO PCs) 
and ecological COPCs. Background consists ofnaturally occurring inorganic constituents. ·Background results 
will be used to determine if constituents are present at the Scotts Company facility and adjacent areas as a 
result of site activities. 

8.2.2 Statistical Methodology 

Background criteria for all affected media will be calculated according to the statistical methods for 
background presented in Ohio EPA's closure plan review guidance for RCRA facilities (Ohio EPA 1999). For 
example, for normally distributed data sets, the background concentration will be defined as the mean value 
plus two standard deviations of the background data. If there are less than 15% nondetects, one half the 
detection limit will be used as long as the data meets a normality test, such as a Shapiro-Wilk or a 
Kolmogorov-Smirnov test. A box and whiskers plot and a normal probability plot will be completed for each 
data set. If the number of nondetects is greater than 15% but less than 50%, for normally distributed data, 
Cohen's method will be used to determine sample mean and variance (standard deviation) in order to proceed 
with at-test, or 95% confidence limit test. If the data can not be normalized, nonparametric statistics such as 
Wilkcoxon rank-sum test or test of proportions will be used. If the nondetects are higher than 50% or there are 
fewer than 12 samples, then the maximum concentration above the detection limit will be used. 

The statistical analysis of background and onsite data will be used to compare media-specific background 
concentrations and onsite concentrations for each detected compound. Analytes with no detection greater than 
the background concentration will be considered naturally occurring and not related to past waste disposal 
activities at the site. 

8.2.3 Weight-of-Evidence Screens -

Because of inherent problems in applying a single statistical tool to data sets that have different characteristics, 
an additional screening step will be applied to the data after they have been subjected to the background screen. 
This screening step is referred to as a weight-of-evidence screen; that is, multiple types of evidence are 
considered to determine whether a chemical is site-related or naturally occurring. This screen will be applied 
to chemicals that, based upon review of the sampling results, should be more carefully scrutinized because of 
site-specific issues that need to be addressed. For example, naturally occurring metals may be present at 
concentrations near the analytical detection limit, making it difficult to evaluate, or a chemical may not have 
site-related background concentration. Therefore, other data may be used to evaluate ifthe concentrations are 
within normal background ranges. The weight-of-evidence screens that will be used to further evaluate the data 
are described below. 

• Some metals compounds that are present naturally in the environment may be present at concentrations 
at or near analytical detection limit. This issue will be evaluated if it occurs with the Scotts Company 
facility database. 
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• If site-related background concentrations are not available, regional or OEPA background studies may 
be reviewed for usability in defining background ranges. Depending on the applicability of the data, 
it will be used either quantitatively or qualitatively as a weight-of-evidence screen. 

• Because the background concentrations will correspond to an upper-percentile (97. 72th percentile for 
normally-distributed data) of the background data (not the full range), it is possible to observe 
occasional hits above the background concentration that are still within the range of background. A 
review of the analytes with a low frequency of detection above the background criteria will be 
performed. If a single detection is greater than the background concentration or the compound is 
detected at levels that are only slightly above the background screening value, the compound will be 
evaluated as to whether it is significantly above background or within the expected range of variation 
of the data set. 

8.3 HUMAN HEALTH RISK ASSESSMENT 

8.3.1 Identification of Contaminants of Potential Concern (COPCs) 

Inorganic compounds will be evaluated as a potential COPCs if detected above background concentrations. 
All organic compounds will be considered COPCs and included in the risk assessment. Compounds that are 
essential human nutrients may be excluded as COPCs. These chemicals are not considered hazardous to 
humans and are essential components of the human diet. Therefore, the concentration of these compounds will 
be evaluated to determine if they are present at levels that exceed levels that indicate they may contribute to 
risk at the site. If they do not exceed these levels, they will be excluded from the human health risk assessment. 

8.3.2 Exposure Assessment 

The exposure assessment will be performed in two steps. The first step will be to identify any potentially 
complete pathways between the contaminant source and potential receptors. This involves identifying potential 
current and future receptors, release mechanisms through which contamination may come in contact with the 
receptors, and the routes of exposure through which the receptors may be exposed. Current and future 
receptors will be identified based on the current and projected future use of the site and surrounding land use. 
Receptors will be identified based on- activities that occur or may occur at the site and will consider 
accessibility to the site and proximity of surrounding population groups. Characterization of receptor 
populations will consider: 

• characteristics of populations living or working near the site including any sensitive subpopulations 
(children, elderly), 

• activity patterns of populations on or near the site, 
• frequency and duration of on-site events including consideration of seasonal impacts, on-site 

restrictions (fencing, security restrictions) and accessibility of the site. 

Current and projected land use within the boundaries of the Scotts Company facility is industrial. There is park 
on the facility that is used for recreational activities. Surrounding land use is agricultural and residential. Table 
7. I summarizes the potential receptors, media, and exposure pathways that will be evaluated for the Scotts 
Company facility. These receptors and pathways will be reevaluated once all site data are collected and 
analyzed. 
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The second step in the exposure assessment will be to quantify the exposure for each receptor resulting from 
contact with contaminated media. In order to quantify exposure for each receptor, an exposure point 
concentration, or the chemical concentration a receptor is likely to come in contact with over the duration of 
exposure, will need to be estimated. Receptors may be exposed to chemicals by contact with site media or as 
the result of chemical migration away from the source into other media. 

The U.S. EPA (EPA l 989a) provides the basic methodology for determining pathway-specific intakes. 
Chemical-specific intakes will be calculated for each receptor population identified at the site and for each 
media-specific exposure pathway based on the generic intake equation below: 

I= (C:)(C:J?.)(.E:Ji')(.E:IJ) 

(BW)(AT) 

where: 

I= intake (mg/kg body weight-day) 

C = chemical concentration (i.e., mg/kg) 

CR = contact rate; the amount of contaminated medium contacted per unit time or event (i.e. liters/day) 

EF = exposure frequency (i.e., days/year) 

ED= exposure duration (i.e., hours/day) 

, BW = body weight (kg) 

AT = averaging time; period over which the exposure is averaged (days) 

Exposure from direct contact pathways represents exposure via direct contact with the source media. For direct 
contact pathways, the exposure point concentration is the concentration source term (EPA 1992c) and is 
represented by data collected at the site. Site-specific data will be used to determine exposure parameters for 
the risk assessment, when available. If site-specific data is not available, exposures will be estimated using 
standard exposure equations and standard parameter values identified for various exposure conditions (EPA 
I 989d, l 992a, 1997). 

Exposure pathways that incorporate chemical migration to a secondary media (groundwater, surface water, 
sediments, air, and biota) or to an off-site receptor will be referred to as indirect contact pathways. Where 
available, site-specific data will be used to determine exposure point concentrations for indirect contact 
pathways. Where site-specific data are unavailable and for future exposures, the exposure point concentrations 
for the secondary media may be determined using site-specific data where available. Mathematical models 
that take into consideration chemical-specific and media-specific properties to estimate the chemical 
concentration in the secondary exposure media may be used to predict future or off-site exposures. 
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Migration to and through groundwater to an off-site receptor often is a primary pathway in defining baseline 
risks and in calculating site-specific remediation levels. An important aspect of quantifying this pathway is 
defining the hydrogeologic conceptual model. This model sets the stage for quantitative estimates of chemical 
migration. The outputs of the modeling effort are chemical-specific dilution attenuation factors (DAFs), which 
are subsequently used both in the risk assessment and to develop remediation levels for off-site exposure to 
groundwater. DAFs incorporate physical, chemical and biological characteristics of the subsurface into one 
predictor of chemical migration from the vadose zone to the saturated zone. The two primary considerations 
in developing the DAFs are: 

(I) dilution, or mixing, of the chemical in groundwater in various directions; and 

(2) attenuation, including chemical binding (absorption, adsorption, ion exchange, and chemical bonding) 
of the chemical to the subsurface soil particles, and biological degradation (applicable only for organic 
compounds). 

8.3.3 Toxicity Assessment 

The toxicity criteria that will be used in the risk assessment will be obtained from the most current update of 
the U.S. EPA Integrated Risk Information System (IRIS) or, ifthe information is not available in IRIS, the U.S. 
EPA Health Effects and Assessment Summary Tables (HEAST). IRIS is an electronic database containing the 
most current descriptive and quantitative U.S. EPA regulatory information on chemical constituents. Chemical 
files maintained in IRIS contain information related to noncarcinogenic and carcinogenic health effects. 
HEAST is a published reference, updated quarterly by EPA. It contains toxicity information and values for 
chemicals from health and environmental effects documents and profiles. Other sources of toxicity information 
that may be used include, the National Center for Environmental Assessment (NCEA) Provisional Values, 
Agency for Toxic Substances and Disease Registry (A TSDR) Toxicological Profiles or EPA Criteria 
Documents. 

IRIS and HEAST provide toxicity data for the oral and inhalation pathways only. For the dermal route of 
exposure, toxicity factors will be based on adjustments of the oral values based on the guidance provided by 
the (U.S. EPA 1989a and EPA 1992a). Chemical-specific permeability coefficients (for dermal contact with 
aqueous media) and dermal absorption values (for dermal exposures from soils) will be taken from U.S. EPA 
when available, and from the literature if not. 

8.3.4 Risk Characterization 

Risks will be characterized by integrating the toxicity and exposure assessments into quantitative expressions 
ofrisk. To characterize carcinogenic risks, probabilities that an individual will develop cancer over a lifetime 
of exposure are estimated from projected intakes and chemical-specific dose-response information. To 
characterize potential noncarcinogenic effects, comparisons are made between the projected intakes of 
substances and approved toxicity values. Risks will be quantified for each exposure pathway for those COPCs 
for which EPA approved toxicological criteria exist according to the guidance (EPA 1989a). 
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Table 8.1. Scotts Company Facility Exposure Assumptions 

Area of Concern Receptor Environmental Media Pathway Assumptions 

Onsite Adult Worker Soil Incidental Ingestion Workers may come in contact with contaminated media 
Dermal Contact while on-site via direct (dem1al contact, incidental 
Inhalation ingestion) or indirect (inhalation of fugitive dust or radon) 

contact 
---

Sediment Dermal Contact Workers may contact contaminants in sediment and 
Surface Water surface water while on-site 

Groundwater Incidental Ingestion On-site groundwater is currently used for potable use 
Dermal Contact 
Inhalation of Volatiles 

--------

Onsite Adult and Child Soil Incidental Ingestion Recreational visitors may come in contact with 

Recreational Visitors Dermal Contact contaminated media while on-site via direct (demial 
Inhalation contact, incidental ingestion) or indirect (inhalation of 

fugitive dust) contact 

Sediment Demial Contact Recreational visitors may contact contaminants in 
Surface Water sediment and surface water while on-site using park 

facilities 

OllSite Nearby residents Soil Incidental Ingestion If contaminated soils are discovered off-site, nearby 
(Adults and Children) Dermal Contact residents have the potential to contact this medium via 

Recreational Visitors Inhalation direct or indirect contact 

(Adults and Children Sediment Incidental Ingestion If contaminated surface water or sediments are discovered 
using Crosses Run) Surface Water Dermal Contact off-site, nearby residents have the potential to contact this 

medium 

Groundwater Incidental Ingestion If groundwater is found to be contaminated and if it has 
Dermal Contact migrated or has the potential to migrate to off-site potable 
Inhalation of Volatiles wells, residents may be exposed via the groundwater 
(household use) pathway 
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For carcinogens, risks are estimated as the incremental probability of an individual developing cancer over a 
lifetime as a result of exposure to the potential carcinogen (i.e., incremental or excess individual lifetime cancer 
risk). Carcinogenic risks are calculated using the chronic daily intake determined through the exposure 
assessment and chemical specific toxicity criteria The toxicity criterion used in the risk calculation is the slope 
factor (SF). The cancer risk equation is defined below: 

Cancer Risk = CDI x SF 

Where: 

CDI = Chronic Daily Intake averaged over 70 years (mg/kg-day); and, 

SF = chemical specific slope factor (mg/kg-day)"1 

U.S. EPA guidance requires that risks associated with simultaneous exposures to several substances be 
estimated. In order to assess the risks posed by multiple chemicals, individual cancer risks are summed for 
each exposure pathway using the following equation: 

Risk,= Risk1 + Risk2 + .... Risk; 

Where: 

Risk, = the total cancer risk, expressed as a unitless probability; and 

Risk; = the risk estimate for the i'h substance, 

The risk summation methodology assumes that there are no synergistic or antagonistic chemical interactions 
and that all substances result in the same carcinogenic effect. 

8.3.4.2 Quantification of Noncarcinogenic Risk 

For noncarcinogens the potential for toxic effects is measured by comparing an exposure level over a specific 
time period with a chemical-specific reference dose derived for a similar exposure period. This ratio of 
exposure is called a hazard quotient. The noncancer hazard quotient assumes that there is a level of exposure 
below which it is unlikely that adverse health effects will occur, even to sensitive sub-populations. The 
threshold level is determined through animal and human epidemiological studies and is called the reference 
dose or RID. The equation for determining the hazard quotient (HQ) is described below: 

Noncancer Hazard Quotient= E/RfD 

Where: 
E = exposure level (or intake); 
RID = chemical-specific reference dose 

If the hazard quotient ex<;:eeds unity (1), there may be a potential noncancer effect. To assess the overall 
potential for noncarcinogenic effects posed by more than one chemical, a hazard index (HI) approach is used. 
This approach assumes that simultaneous subthreshold exposures to several chemicals could result in an 
adverse health effect. 

The HI is equal to the sum of the HQs, as shown below: 
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The HI assumes that the magnitude of the effect will be proportional to the sum of the hazard quotients. 

8.3.5 Uncertainty Assessment 

The uncertainty assessment will be a qualitative evaluation of the uncertainties associated with the exposure 
assessment, the toxicity information used in the risk assessment and the risk characterization. If results of the 
baseline risk assessment and a sensitivity analysis indicate that risk management decisions could potentially 
benefit from a quantitative analysis of uncertainty, a probabilistic analysis will be considered. Prior to 
conducting the analysis, the Scotts Company or their designee would prepare a work plan for review by the 
appropriate regulatory agencies. 

8.4 ECOLOGICAL RISK ASSESSMENT 

Ecological risk assessments (ERAs) identify and evaluate the current and future risk to biota exposed to 
chemical contaminants and physical and biological hazards under existing (baseline) conditions. Risk is the 
likelihood of experiencing adverse effects. The ERA for the Scotts Company facility will focus on evaluating 
the potential of harmful effects on plants and animals as a result of exposure to chemical contaminants. 
Regulatory guidance for ecological risk assessments (ERAs) is contained in EPA's Guidelines for Ecological 
Risk Assessment (EPA 1998), Risk Assessment Guidance for Superfund, Vol. II, Environmental Evaluation 
Manual, Interim Final (EPA l 989b) and Ecological Risk Assessment for Superfund, Process for Designing 
and Conducting Ecological Risk Assessments (EPA 1994 A). 

A discussion of the scientific basis for assessing ecological effects is found in Ecological Assessments of 
Hazardous Waste Sites: a Field and Laboratory Reference Document (EPA I 989c) and Procedural Guidelines 
for Ecological Risk Assessments at US. Army Sites (Wentsel et al. 1994 and LaPoint et al. 1996). Other 
guidance is provided in EPA's ECO Update Intermittent Bulletins (199lb and 1996a) and EPA Region V 
Ecological Risk Assessment Bulletins (EPA I996b). In addition, Ohio EPA guidelines for ERAs will be 
followed. 

The specific ecological risk assessment (ERA) methodologies presented in this RFI work plan are designed 
to be a conservative screening evaluation based on available toxicity information. This screening ERA 
will identify which medium, which locations, which constituents, and which receptors likely show 
ecological risk. Should these results indicate the need for further investigation of some areas such as 
Crosses Run, the results of the screening ERA will focus these efforts. Biological investigations such as 
aquatic community surveys ~nd toxicity tests have been reserved for this future investigation, if the 
screening ERA indicates they are necessary. This type of phased approach for Crosses Run is presented in 
Section 8.4.8. 
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(
; The screening ERA follows U.S. EPA guidance for evaluating risks from hazardous waste sites, but should 
j not be construed as a process that ignores Ohio's water quality standards. These water quality standards 

contain both chemical and biological endpoints. Chemical endpoints from Ohio's water quality standards 
will be included directly in the screening ERA. Biological endpoints will be considered in the screening 
ERA based on Ohio EPA 's past evaluations of Crosses Run (Ohio EPA 1997). The need for additional 
evaluation of chemical and/or biological endpoints will be determined using the results of the screening 
ERA. The ultimate goal of this process is to identify impacts from The Scotts Company that pose 
unacceptable risks to ecological receptors or inhibit crosses run from achieving the appropriate aquatic life 
use. The screening ERA will focus primarily on chemical risks and chemical endpoints as these are the 
subject of the RCRA corrective action process. Future investigations would place more emphasis on 
biological endpoints that may be impacted by chemical (e.g., contamination) and/or physical (poor habitat) 
stressors. The relative impact of these stressors will be considered so that the most appropriate corrective 
action can be taken. The terminology used in the RFI work plan for these future investigations is a 
"baseline ERA." 

The ERAs for the Scotts Company facility will be structured according to a general framework for ERAs (EPA 
l 992b ). According to this framework, ERAs comprise four interrelated activities: ecological hazard 
identification or "problem formulation", followed by exposure and effects assessments, which are synthesized 
in the risk characterization. These activities are described below. 

8.4.1 Scope and Objectives of the Ecological Risk Assessment 

The scope of ERA is to characterize the risk to plant and animal populations and habitats. It will assess the 
risk to ecological (rather than human) receptors, including animals in both terrestrial and aquatic environments. 
The ERA will focus on populations or groups of interbreeding individuals of a species, unless the species 
requires special protection, such as threatened and endangered (T &E) species protected under the Endangered 
Species Act (DOI 1973). 

The ERA will be conducted in a manner consistent with U.S. EPA's ERA paradigm. ERAs identify and 
evaluate the current and future risk to biota exposed to chemical contaminants and physical or biological 
hazards under current (baseline) conditions. The assessment will begin with a screening ERA of both 
aquatic and terrestrial habitats that will include the identification of stressors, ecological receptors and 
ecological assessment and measurement endpoints. Risk is the likelihood of receptors experiencing 
adverse effects. Risk will be assessed using literature-based toxicity values. Contaminants that may pose 
unacceptable risks to ecological receptors will be identified. 

The ERA for the Scotts facility will be structured according to a general framework for ERAs (EPA 1992). 
According to this framework, ERAs comprise four interrelated activities: ecological hazard identification 

or "problem formulation", followed by exposure and effects assessments, which are synthesized in the risk 
characterization. 

The ERA will focus on risk to ecological receptors in and near Crosses Run. In addition, Landfills I through 
5, Broadcast Areas I and 2, and Former Ponds No. 2, 3, 6, 7, and 8 also will be evaluated. Ecological risks 
can and do come from large units of landscape, e.g., many hundreds of hectares in size. Accordingly, the 
screening ERA will accommodate receptors with large home ranges (wide-ranging) as well as those receptors 
with small home ranges. Each of the various ecological risk assessment receptors will be evaluated in 
relationship to the sizes and locations of various exposure units (EUs) at The Scotts Company property. For 
example, receptors that are non-mobile (vegetation) or have very small home ranges (soil invertebrates, 
meadow voles, short-tailed shrews, and robins) could receive their entire exposure to constituents at a single 
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EU. Thus, the appropriate scale of the screening ERA for those receptors is EU by EU. In contrast, receptors 
with much larger home ranges (wide-ranging) receive exposure to constituents from multiple and adjacent 
EUs. Thus, for the wide-ranging receptors, the appropriate scale for the screening ERA will be groupings of 
EUs that are within an areal size that could fall within the receptor's home range size. Thus, both EUs or small 
site and multiple EUs, or site-wide scale considerations will be made part of the planning and intended 
implementation. 

It is anticipated that when an RFI is conducted for any other investigative units (IUs) in the future, the BRA 
would be conducted according to the general procedures established in the RFI work plan and the Technical 
Memorandum. The EUs and receptors for any other IUs would depend on the locations, characteristics, and 
other factors that would affect exposure. EUs may be equivalent to individual IU areas or may include several 
IUs including IUs addressed in this RFI (EU groupings), if appropriate (i.e., if no action has been taken or 
residual contamination is present). The intent will be that the EU designations will encompass any 
contaminated areas likely to be encountered by the selected receptor. If wide-ranging receptors are appropriate, 
then multiple IUs would be combined for the EU. ERAs for future IUs would address all detected constituents 
through background comparisons, screening ecological risk assessments, and baseline ecological risk 
assessments (ERA), where necessary, to determine if corrective action is warranted. 

The objective of the ERA is to assess the risk of harmful effects on ecological receptors from exposure to 
chemical contamination. These contaminants are called ecological contaminants of potential concern 
(ecological COPCs). When it has been demonstrated that ecological COPCs cause risk, they are called 
ecological contaminants of concern (ecological COCs). The exposure units to be evaluated in the ERA will 
include both terrestrial and especially aquatic habitats present at or near the Scotts Company facility. Media 
of concern will include surface soil, sediment, and surface water which may be contacted directly by ecological 
receptors or may result in the accumulation of contaminants in plants and animals which can cause animals 
ingesting those biota to be exposed. Surface soil should be defined based on the depth of biological activity 
and history of processes resulting in contamination of the site. Surface soils are expected to be defined a5 0-0.6 
meters (0-2 feet) in depth. Some soil-dwelling invertebrates (e.g., earthworms) do spend some of their life 
below two feet; however, the majority of their foraging habitat is in the upper few inches of soil within the 0 
- 2 ft. depth interval. For these receptors, the ERA will quantitatively evaluate exposure to surface soils from 
0 - 2 ft. and address exposures to the 2 - 3 ft. depth interval qualitatively in the uncertainty section. Sediment 
is expected to be 0-0.3 m (0-0.5 feet) in depth. The depth range for sediment evaluation (0 - 0.3 meters) 
corresponds to the depth range of sediment inhabitation by sediment-dwelling fauna. Further, most sediment
dwelling organisms are found in the top few inches. Note that sediment greater than 0.3 meters in depth will 
be characterized for nature and extent of-contamination. However, sediment at depths greater than 0 .3 meters 
will not be evaluated in the ERA because these sediments are generally not inhabited, so there is little 
opportunity for exposure. Surface water is the third important medium. Groundwater is generally not 
evaluated for ecological risk unless it is likely to emerge downgradient as surface water in ponds, streams, or 
seeps, and direct evaluation of surface water is not feasible. If it is determined that this situation is present at 
the Scotts Company facility, then groundwater will be evaluated in the ERA. Surface water toxicity values 
will be used for groundwater. 

A screening level ERA will qe performed, using readily available toxicity screening data for an exceedance/no 
exceedance answer. Any exceedances will be further analyzed in another step in the screening ERA, using 
hazard quotients for a gradient answer. Work will proceed to other types ofERAs, e.g., baseline, ifthere is 
a demonstrated need based on the findings of the screening ERA. 

8.4.2 Problem Formulation 

The problem formulation establishes the scope and focus of the assessment according to the overall objectives 
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of the investigation. The conceptual site model will be presented, including a habitat description, likely 
ecological receptors, including T &E species, and the pathways by which receptors are likely exposed to site 
contaminants. The problem formulation section defines the site-specific assumptions of the ERA in 
concordance with the conceptual site model and the scope. Assessment endpoints will be chosen for selected 
receptor populations, termed 'endpoint receptors.' The result of problem formulation will be a clearly defined 
analysis plan and scope for the ERA. 

8.4.2.1 Identification of Ecological Contaminants of Concern 

Ecological COPCs will be identified in the preliminary screening assessment by comparing concentrations and 
physical-chemical properties of detected site contaminants to site-background concentrations and conservative 
toxicity screening thresholds. Site background will be established according to the methods presented in 
section 8.2.2. Region V ecological data quality levels (EDQLs) will be the primary source of conservative 
screening values. Where necessary, additional screening levels will be used upon approval of Ohio EPA. Only 
COPCs will be evaluated further in the risk assessment. 

8.4.2.2 Conceptual Site Model 

The conceptual site model is a description of those attributes of the site that are known or assumed to influence 
what receptors may be exposed to site contaminants and how those receptors are potentially exposed (ASTM 
1995). The species most likely to be exposed to site contaminants are those that reside or forage at the site, 
which is determined by the nature of the habitats at the site and the life histories and behaviors of species. 
Pathways by which receptors are potentially exposed to site contaminants are also described. Pathways will 
identify the source media, release mechanisms, exposure media, and exposure routes. Quantitative emphasis 
will be given to ingestion (food, water, and abiotic media) and direct contact (especially water) exposure 
routes. Dermal and airborne routes are expected to be minor and to be treated qualitatively if there were 
dermal or volatilization issues, the toxicity data for dermal and inhalation exposures are very limited for 
ecological receptors and few if any conclusions could be reached about risk. The preliminary conceptual site 
model will be presented in the Technical Memorandum and finalized in the ERA based on the findings of an 
ecological site survey. 

8.4.2.3 Habitat Description 

A description of the ecological resources including plants, animals, threatened and endangered species, and 
sensitive habitats at the Scotts Company facility will be prepared following a site survey for these resources. 
To facilitate the development of a conceptual site model, the ecological site survey information will be used 
to prepare a simple habitat map. The map will include Crosses Run. In addition, a brief characterization of 
plant and animal resources in Crosses Run and undeveloped areas on the Scotts Company property will be 
conducted to further develop the conceptual model and identify ecological receptors potentially at risk. 

8.4.2.3 Identification of Ecological Receptors 

After characterization of the ~cological resources, receptors species will be specified in the conceptual model. 
The ecological receptors for the ERA will be selected from plant and animal species found in terrestrial and 

aquatic habitats at and near the Scotts Company facility. It is expected that the following types of receptors, 
either directly or indirectly, will be used: 

For soil 

• vegetation (variety of grasses, forbs, and trees) 
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soil-dwelling invertebrates ( earthwonns) 
herbivores (meadow vole and deer) 
mid-level predators (short-tailed shrew and American robin) 
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• terrestrial top predators (red fox, transient red-tailed hawk and possibly threatened and 
endangered species) 

For sediment 

• sediment dwellers, e.g., molluscs, invertebrates (dragonfly nymphs and others) 

For water 

• aquatic biota, such as fish 
• mink and belted kingfisher. 

The screening ERA will accommodate receptors with large home ranges (wide-ranging) as well as those 
receptors with small home ranges. Each of the various ecological risk assessment receptors will be evaluated 
in relationship to the sizes and locations of various EUs at The Scotts Company property. For example, 
receptors that are non-mobile (vegetation) or have very small home ranges (soil invertebrates, meadow voles, 
short-tailed shrews, and robins) could receive their entire exposure to constituents at a single EU. Thus, the 
appropriate scale of the screening ERA for those receptors is EU by EU In contrast, receptors with much 
larger home ranges (wide-ranging), such as red foxes (home range= 596 ha), red-tailed hawks (697 ha), white
tailed deer ( 175 ha), mink (2.4 km length of stream), and belted kingfisher (1.03 km length of stream), receive 
exposure to constituents from multiple and adjacent EUs. Thus, for the wide-ranging receptors, the appropriate 
scale for the screening ERA will be groupings ofEUs that are within an areal size that could fall within the 
receptor's home range size. For example, a possible EU grouping for the deer and wide-ranging terrestrial 
predators would include Landfill 2, Landfills 4 and 5, and Field Broadcast Area I. A second grouping for 
these receptors could include Fonner Ponds 2, 3, and 6 and Field Broadcast Area 2. For fish-eating predators 
such as mink, the groupings could be any two of the three segments of Crosses Run, such as the north and 
south branches of Crosses Run, or Crosses Run itself. Thus, both EUs or small site and multiple EUs, or site
wide scale considerations will be made part of the planning and intended implementation. The sediment- and 
water-dwelling ecological receptors will be used to characterize risk from any contamination in Crosses Run. 

8.4.2.5 Ecological Assessment and Measurement Endpoints 

Protection of the environment and ecological resources, such as the species of plants and animals and habitats, 
is mandated by a variety of legislation and government agency policies [e.g., RCRA, CERCLA, NEPA]. 
Statements of key aspects of ecological protection are presented as policy goals (goals established by 
legislation or agency policy). A potential ecological assessment endpoint, measurement endpoint, and decision 
rule are provided in Table 8.2. These endpoints will be refined in the Technical Memorandum. 

These assessment endpoints and measurement endpoints will be developed and evaluated per the decision rule 
in the ERA report. 
8.4.2.6 Analysis Plan 

The analysis plan is the final stage of problem fonnulation. The plan includes three categories of measures 
to evaluate risk in the conceptual site model: measures of exposure (also tenned measurement endpoints), 
measures of effect, and measures of receptor characteristics. The plan consolidates what and how exposure 
and effects infonnation will be used in the following activities of exposure and effects assessment and risk 
characterization. 
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Exposure assessment estimates the extent and magnitude or distribution of exposure of biota to contaminants 
at the site (EPA 1991 b ). The exposure assessment will evaluate potential exposure pathways and identify the 
major quantifiable pathways, i.e., those that are expected to result in exposures to endpoint receptors that are 
large relative to other pathways and that can be quantified. For the major pathways, the ecological COPC 
concentrations to which receptors are exposed will be estimated from site measurements. 

8.4.3.1 Identification of Exposure Pathways 

Possible pathways of exposure to ecological COPCs in source media at the Scotts Company facility will be 
briefly diagrammed, evaluated, and discussed. Complete exposure pathways will be distinguished from 
incomplete pathways. Complete pathways will be evaluated in the ERA as distinguished from incomplete 
pathways that will not be evaluated because they are thought to result in inconsequential exposure at the sites 
or cannot be quantified. As stated earlier, complete pathways are expected to be ingestion of various food and 
material and direct contact. By contrast, dermal and inhalation pathways are not expected to be complete 
pathways or associated with unacceptable risk as discussed in Section 8.4.2.2. 

The assessment endpoints for the ERA will be quantitatively evaluated for the major complete pathways 
resulting in exposure of endpoint receptors. · 

8.4.3.2 Site-Specific Biological Measurements 

Measurement of contaminant concentrations in tissues of aquatic animals (body burdens) in the Mill Creek 
watershed including Crosses Run have been collected by Ohio EPA (Ohio EPA 1997). In addition, biological 
indices have been computed for aquatic communities. This information will be used to support the quantitative 
components of the screening ERA. If additional biological measurements (e.g., sediment toxicity) are 
determined to be necessary, the procedures for conducting these measurements will be issued later in another 
work plan. A description of these potential biological measurements is contained in-Section 8.4.8.2. Existing 
NPDES data also will be useful in the screening ERA. 

8.4.3.3 Quantification of Exposure 

The exposure of an endpoint receptor to.an ecological COPC in surface soil, sediment, surface water, or biota 
will be quantified. For some receptors, exposure may be quantified by multiplying an estimate of the 
ecological COPC concentration in the media by factors representing the dilution and/or magnification of 
contaminant concentrations that potentially occur in nature along the pathways from soil to the exposed 
organism. For example, if a receptor obtains one-half (50 percent) of its food from an area where the soil is 
contaminated with one unit of a substance, the receptor's food bioaccumulates the contaminant four times over 
the soil concentration, and the receptor absorbs I 00 percent of the contaminant in the food, then the measured 
concentration would be adjusted by a factor of0.5 x 4 x 1.0 = 2 for that contaminant to estimate the exposure 
for that receptor. Exposure factors will be based on published information about diets and foraging areas of 
receptors and bioavailabiliiy and bioaccumulation potential of ecological CO PCs (e.g., EPA 1993 b ). 
Bioaccumulation factors will be an integral part of each exposure; they will be used for soil to plant as well 
as plant to animal transfers. 

The exposures of endpoint receptors to ecological CO PCs in surface soil, surface water, sediment or biota will 
be estimated by multiplying exposure factors by the central tendency of the distribution of contaminant 
concentrations in the media. The particular concentration of ecological COPCs to which endpoint receptors 
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are directly or indirectly exposed will be estimated by the RME concentration. The RME concentration is the 
lower of the maximum detected concentration and the 95 % confidence limit on the mean (UCL). The RME 
is a conservative estimate of the central tendency of the distribution of contaminant concentrations in the 
samples, especially in those cases where the maximum detected concentration is the RME. Individual 
organisms are potentially exposed to the maximum concentrations at a site, which may be the maximum 
detected concentration. However, only T &E species at the Scotts Company facility would warrant 
characterizing risk to individuals exposed to concentrations at particular sample locations, as opposed to an 
average or expected concentration. 

8.4.4 Effects Assessment 

An effect defines the type of likely adverse effects on receptors associated with contaminants (EPA 1991 b ). 
The effects assessment will rely on published information linking known exposure concentrations of 
contaminants and potentially effects observed in controlled toxicity tests for organisms similar to Scotts 
Company facility receptors. Effects assessment sections of the ERA will describe the appropriate effects
threshold concentrations derived from published information. 

8.4.4.1 Toxicity 

Chronic toxicity of CO PCs is likely the primary concern at the Scotts Company facility exposure units. During 
the site habitat survey, visual inspection of vegetation (absence, stunted, necrotic) and animals (absence, 
apparent sickness) will be observed to confirm this impression. Attention will be given any field-observed 
effects in Crosses Run. Attention will be given to stream biota. 

8.4.4.2 Identification of Effects Thresholds 

Effects thresholds will be based on data obtained from published studies on test organisms that have been 
compiled and used to estimate toxicological benchmarks or dietary limits for wildlife species. 

For the screening ERA, screening values will be obtained from EPA Region V EDQLs. In the absence of 
EDQLs for particular COPCs, screening values will be selected from Ohio EPA-approved sources. 
EDQLS will be used for surface soil, sediment and surface water constituents. Specific EDQL values and 
sources will be provided in the Technical Memorandum. 

For the more rigorous hazard quotient w-0rk, toxicity benchmarks for soil for endpoint receptors will be those 
reported in sources such as BT AG values, Opresko et al. (1995), and Sample et al. (1996) or calculated from 
data published in electronic databases (IRIS, RTECS, HSDB) using the methods described in Opresko et al. 
( 1995) or their equivalent. It is assumed that there will be no indirect effects on populations and no ecosystem
level effects if endpoint receptor populations are exposed to concentrations of ecological CO PCs less than the 
toxicity benchmark levels associated with the no observed adverse effect level (NOAEL) for non T&E species 
and factors, e.g. 0.1 or 0.01, of the NOAEL for individuals belonging to T&E species. 
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Table 8.2. Policy Goals, Ecological Assessment Endpoints, Measurement Endpoints, and Decision Rules for Scotts Company facility 

Policy Goals 

Policy Goal I: The preservation 
and conservation ofT&E species 
and their critical habitats. 

Assessment Endpoint 

Assessment Endpoint I: Preservation of any state- or 
foderally-designated threatened or endangered 
species. 

Endpoint Species: to be determined 

Measurement Endpoint 

Measurement Endpoint I: Modeled 
contaminant concentrations in prey 
(shrews, robins, and rabbits) based on 
measured soil concentrations. 

Decision Rule 

Decision Rule for Assessment Endpoint 
I: lfT&E species are not present. or RME 
concentrations in the media do not 
contribute to chronic NO!\EL exceedance 
(i.e., 1 IQs <I). then it is indicated that the 
contaminant alone is unlikely to cause 
adverse ecological efTects, and, therefore, 
the T&E species are preserved. If the llQ 
>I, a weight-of-evidence evaluation will be 
conducted to determine the potential for 
ecological risk and the need for any 

1--------------+--------------------+------------------+--"a=d=d::.:itional measurements or calculations. 
Decision Rule for Assessment Endpoint Measurement Endpoint 2: Measured 

soil contaminant concentrations. 
Policy Goal 2: The maintenance 
and protection of terrestrial 
populations and ecosystems. 

Assessment Endpoint 2: 
Maintenance of plant community for erosion control 
and energy production. 

Endpoint Species: plants of various species 

Assessment Endpoint 3: Maintenance of 
soil-dwelling invertebrate community for nutrient and 
energy processing. 

Endpoint Species: earthworms 

Measurement Endpoint 3: Measured 
soil contaminant concentrations 

2: 
If the I IQ is <I, then it is indicated that the 
contaminant alone is unlikely to cause 
adverse ecological efTects and, therefore, 
the plant populations and communities are 
maintained. If the llQ >I, a weight-of
evidence evaluation will be conducted to 
determine the potential for ecological risk 
and the need for any additional 
measurements or calculations. -----
Decision Rule for Assessment Endpoint 
3: If the HQ is <I, then it is indicated that 
the contaminant alone is unlikely to cause 
adverse ecological efTects and, therefore, 
the soil invertebrate community is 
maintained. If the llQ >I. a 
weight-of-evidence evaluation will be 
conducted to determine the potential for 
ecological risk and the need for any 
additional measurements or calculations. 
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Table 8.2. Policy Goals, Ecological Assessment Endpoints, Measurement Endpoints, and Decision Rules for Scotts Company facility 
Continued 

Policy Goals 

Policy Goal 2 
(Continued) 

Assessment Endpoint 

Assessment Endpoint 4: 
Maintenance of populations of herbivorous animals. 

Endpoint Species: meadow voles and deer 

Assessment Endpoint 5: Maintenance of 
worm-eating and/or insectivorous animals. 

Endpoint Species: mammal - shrew; bird - robin 

Assessment Endpoint 6: Maintenance of terrestrial 
predators. 

Endpoint Species: mammal - red-fox; bird - red-tailed 
hawk 

Measurement Endpoint 

Measurement Endpoint 4: Modeled 
contaminant concentrations in food chain 
based on measured soil contaminant 
concentrations. 

Measurement Endpoint 5: Modeled 
contaminant concentrations in 
earthworms and other prey based on 
measured soil contaminant 
concentrations. 

Measurement for Endpoint 6: Modeled 
contaminant concentrations in prey 
(shrews, robins, and rabbits) based on 
measured soil contaminant 
concentrations. 

Decision Rule 

Decision Rule for Assessment Endpoint 
4: If the I IQ is <I. then it is indicated that 
the contaminant alone is unlikely to cause 
adverse ecological elfects and, therefore, 
populations of the herbivores, e.g., 
cottontail rabbits and deer (possibly) are 
maintained. If the HQ >I, a 
weight-ol~evidence evaluation will be 
conducted to determine the potential for 
ecological risk and the need for any 
additional measurements or calculations. 
Decision Rule for Assessment Endpoint 
5: If the HQ is <I, then it is indicated that 
the contaminant alone is unlikely to cause 
adverse ecological elfects and, therefore, 
populations of worm-eating and/or 
insectivorous animals are maintained. If 
the HQ >I, a weight-of-evidence 
evaluation will be conducted to determine 
the potential for ecological risk and the 
need for any additional measurements or 
calculations. 
Decision Rule for Assessment Endpoint 
6: If the llQ is <I, then it is indicated that 
the contaminant alone is unlikely to cause 
adverse ecological elfects, and therefore, 
populations of terrestrial predators are 
maintained. If the llQ >I, a 
weight-of-evidence evaluation will be 
conducted to determine the potential for 
ecological risk and the need for any 
additional measurements or calculations. 



Table 8.2. Policy Goals, Ecological Assessment Endpoints, Measurement Endpoints, and Decision Rules for Scotts Company facility 
Continued 

Policy Goals Assessment Endpoint 

Policy Goal 3: The maintenance 
and protection of aquatic 
populations and ecosystems. 

Assessment Endpoint 7: 
Maintenance of aquatic organisms. 

RME 
T&E 
NOAEL 
HQ 

Endpoint Species: aquatic organisms 

Assessment Endpoint 8: 
Maintenance of sediment-dwelling organisms. 

Endpoint Species: sediment-dwelling organisms 

Assessment Endpoint 9: 
Maintenance of fish-eating predator population for 
population regulation 

Endpoint Species: mink and belted kingfisher 

Reasonable maximum exposure 
Threatened and endangered 
No observed adverse effects level 
Hazard (risk) quotient 

Measurement Endpoint 

Measurement Endpoint 7: Measured 
surface water contaminant concentrations. 

Measurement Endpoint 8: Measured 
sediment contaminant concentrations. 

Measurement Endpoint 9: Modeled 
contaminant concentrations in prey (fish) 
based on measured surface water 
concentrations. 

Decision Rule 

Decision Rule for Assessment Endpoint 
7: If the llQ is <I, then it is indicated that 
the contaminant alone is unlikely to cause 
adverse ecological effects. and therefore. 
populations of aquatic organisms are 
maintained. If the HQ >I, a 
weight-of:evidence evaluation will be 
conducted to determine the potential for 
ecological risk and the need for any 
additional measurements or calculations. 

Decision Rule for Assessment Endpoint 
8: If the HQ is <I, then it is indicated that 
the contaminant alone is unlikely to cause 
adverse ecological effects, and therefore, 
populations of sediment-dwelling 
organisms are maintained. If the HQ >I, a 
weight-of-evidence evaluation will be 
conducted to detennine the potential for 
ecological risk and the need for any 
additional measurements or calculations. 

Decision Rule for Assessment Endpoint 
9: If the HQ is <I, then it is indicated that 
the contaminant alone is unlikely to cause 
adverse ecological effects, and therefore, 
populations of terrestrial predators are 
maintained. If the I IQ >I, a 
weight-of-evidence evaluation will be 
conducted to detennine the potential for 
ecological risk and the need for any 
additional measurements or calculations. 
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In the absence ofNOAELs, lowest observed adverse effects levels (LOAELs) will be converted to NOAELs 
using a factor of 10. Benchmarks for birds and mammals (when different from the site receptors) will not be 
adjusted for body weight. Any differences will be discussed in the uncertainty section. Benchmarks for 
aquatic-dwelling and sediment-dwelling organisms are the same in the baseline ERA as for the screening ERA. 

8.4.5 Risk Characterization 

Risk characterization integrates the findings of the exposure and effects assessments to estimate the likelihood 
that receptors experience adverse effects as a result of exposure to ecological CO PCs (EPA 1991 b ). The risk 
to ecological receptors at the Scotts Company facility will be characterized by calculating hazard quotients 
(HQs). An HQ compares the estimated exposure concentration of an ecological COPC and the toxicity 
threshold concentration associated with a specified level of effect on receptor organisms exposed to the COPC. 

8.4.5.1 Calculation of Risk Quotients 

For the Scotts Company facility, HQs will be calculated for endpoint receptors. The exposure of endpoint 
receptors to ecological COPCs in soil, surface water, sediment or biota will be estimated as the product of the 
measured environmental concentration and the exposure factors estimating the fraction of the diet that is 
ingested from the sites, bioaccumulation, as well as the fraction of what is ingested that is absorbed (assumed 
to be I 00 percent). The estimated exposure· concentration is divided by the effects-threshold concentration 
(i.e., benchmark dose or published dietary limit for the receptor and ecological COPC) to give the HQ. That 
is, 

where: 

HO = Cs x SI x AF + Cs x Br x Fl11 + Cs x BAEnv x FI;nv + Cs x BAF sm x Flmi 
BwxTRV 

Cs =concentration of contaminant in soil (mg/kg) 

SI = amount of soil ingested daily (g/day) 

AF = fraction of contaminant absorbed from soil 

Br= bioaccumulation factor for untaminate from soil to fruits and seeds (unitless) 

Flp = quantity of food ingested that is plant (g/day) 

x AUF x TUF 

BAFinv = bioaccumulation factor for earthworms and other soil invertebrates (unitless) 

Hnv =quantity ingested that is soil invertebrates (g/day) 

BAFsm = bioaccumulation factor for small mammals (unitless) 

Flsm =quantity ingested that is small mammals (g/day) 

AUF =area use factor (unitless) 
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TUF =temporal use factor (unitless) 

B W = body weight (kg) 

TRY= threshold limit value {mg/kg/BW/day) 
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For sediment and surface water exposure, the measured concentrations in each of these two media will be used 
as is and likely expressed as the 95 percent UCL of the mean. Then this statistic will be compared directly to 
the toxicity reference value. 

8.4.5.2 Summary of COPCs with HQs > 1 

Because of uncertainties in quantifying exposure and effects, the exposure and effects assessments will be 
designed to produce HQs that minimize the probability of falsely concluding that there is no risk when in fact 
there is. Therefore, ecological CO PCs with HQs that indicate little to no likelihood of risk to the endpoint 
receptors and with HQs less than 1.0 will not be discussed. To minimize the probability of falsely concluding 
there is risk when there is none, the risk characterization will be evaluated in greater depth the exposure 
estimates and effects thresholds for those ecological COPCs with HQs indicating potential risk. 

The definition of an HI is the sum of all individual HQs for ecological COPCs that have similar toxicological 
effects (e.g., neural, immunolgical, excretory, or organ). In the screening ERA, a more conservative approach 
will be taken. All HQs, regardless of toxicological effect, will be summed to compute the HI. Therefore, if 
the HI does not exceed a threshold, the HI for a single toxicological effect also cannot exceed the same 
threshold. In screening ERAs, any HI greater than 1 means that ecological risk may be unacceptable and that 
a baseline ERA should follow. By contrast, an HI less than 1 means risks are acceptable. While there is no 
known EPA policy on HI magnitudes and corresponding nominal levels of risk, the decision threshold of an 
HI of 1 remains sufficient to define unacceptable ecological risk for a screening ERA suggesting that a baseline 
ERA should be conducted. 

Therefore, for the screening ERA unacceptable risk will be defined as an HQ and/or an HI greater than 1.0. 
If an unacceptable risk is identified, a baseline ERA will be initiated. Futhermore, exceedance of Ohio's 

chemical water quality standards also will be an indicator to proceed with baseline ERA activities (see Section 
8.4.8). 

8.4.6 Uncertainty Assessment 

The uncertainties in the ERA will be discussed. Uncertainties in each of the four interrelated activities of the 
ecological risk assessment process will be addressed qualitatively, with an indication of whether the effect of 
method of treatment of the uncertainty results in an under or over estimate of risk as 
quantified by the HQs. Risk characterization may include the following distinctions: off-unit risk, cumulative 
risk, future risk, and background risk. 
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8.4.7 RISK DESCRIPTION SECTION 
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Ecological COCs will be identified from those ecological COPCs with risk quotients sufficiently large to 
overcome known conservatism and uncertainties in the exposure and effects parameters. Based on the 
quantitative assessment of risk using HQs, Hls, and qualitative assessment of uncertainty, ecological COCs 
will be identified. The development of professional judgement criteria for weight of evidence will incorporate 
various types of information into such principles as: 

• temporal association of the contamination and the receptors and their predicted response, 
• spatial association of the contamination and the receptors and their predicted response, 
• strength of dose response association of the exposure and the effects data, and 
• biological plausibility of the risk being predicted at its hazard quotient levels. 

Weight of evidence analysis will include such technical matters as the results of the Ohio EPA biological 
assessment of the Mill Creek watershed, evaluation and habitat survey, the quality and quantity of the exposure 
data, the quality and quantity of the effects information, the magnitude of the HQ (the higher the more likely 
the risk is real), and the applicability of any State or Federal standards such as Ohio's chemical water quality 
standards. The appropriateness ofNOAEL- or LOAEL-based effects and ER-L- or ER-M-based effects will 
be part of this weight of evidence. Thus, ecological COCs are those contaminants for which the weight of 
evidence indicates remedial action is required to reduce risks to receptors to acceptable levels. Note that 
ecological COCs identified in the screening ERA may be further evaluated in a baseline necessary if available 
evidence indicates the need for this next step. This baseline ERA may include sediment toxicity tests for 
Crosses Run. 

8.4.8 BASELINE ERA FOR CROSSES RUN 

If unacceptable risks to ecological receptors as defined in Section 8.4.5.2 or exceedances of Ohio's water 
quality standards are identified in the screening ERA, the baseline ERA will be implemented to better define 
the causative agents/sources and site-specific impacts in Crosses Run. Describing the causes and sources 
associated with observed impairments to a stream's biological integrity and linking this with pollution sources 
involves an interpretation of multiple lines of evidence including water chemistry data, sediment data, the 
quality of the habitat, and biological data. Sediment provides habitat for a variety of aquatic organisms and is 
a major repository for persistent chemicals that may have been inadvertently introduced into surface water. In 
the aquatic environment, many anthropogenic waste materials, especially hydrophobic materials, eventually 
accumulate in sediment. 

Should the screening ERA indicate the need to perform a baseline ERA, a combination of numeric and 
descriptive measures will be used to better assess conditions in Crosses Run. The proposed approach, referred 
to by U.S. EPA as the sediment-quality triad, consists of an assessment of sediment chemical contamination, 
sediment toxicity, and benthic community structure (EPA 1996). Correspondence between sediment 
chemistry, sediment toxicity, and field effects will be used to determine sediment concentrations that may 
result in measurable biological effects. The major advantage of the sediment-quality triad approach is that the 
three measures can be used together or apart in a weight-of-evidence approach to differentiate between toxicity 
related to contamination from natural variability and/or laboratory artifacts. 

The sediment-quality triad is consistent with the framework that will be used for the baseline ERA. The 
information obtained from implementation of the triad will provide site-specific physical, chemical, 
toxicological, and biological information that will replace the generalized information (i.e., literature-based) 
used in the screening ERA. Should the screening ERA indicate the need for further characterization of Crosses 
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Run, a "Baseline ERA Work Plan" that contains elements of the sediment-quality triad will be developed. The 
baseline ERA work plan will contain some or all of these elements depending on the recommendations of the 
risk assessment. Elements of the sediment-quality triad that will be considered in the baseline ERA work plan 
are discussed in the following sections. The results of the baseline ERA investigation will be presented in a 
baseline ERA report. 

8.4.8.1 PHYSICAL AND CHEMICAL ANALYSIS OF SEDIMENT 

In order to make sediment management decisions, one must be able to link biological effects to the causative 
agent(s). In terms of chemically-based effects, the form, and concentration of individual substances or 
mixtures of compounds in sediment must be known. The uptake of sediment-associated constituents is largely 
a function of bioavailability. Bioavailability is strongly influenced by a complex suite of physical, chemical 
and biological factors in sediment. Therefore, knowledge of the sediment characteristics that control biological 
availability of sediment contaminants is a prerequisite for predictive assessment of sediment quality. 
Especially for polar organic chemicals, adsorption mechanisms may significantly decrease the amount of the 
constituent that would be biologically available. 

In order to obtain a more complete understanding of the bioavailability of sediment contaminants, 
physicochemical characterization of crosses run sediment, including analysis of sediment organic carbon, 
sediment particle size, sediment pH, redox potential and acid volatile sulfide, will be conducted to assess 
contaminant partitioning between sediment and surface water. Since some of the constituents released into 
crosses run are low-solubility, neutral organic compounds that are expected to readily sorb to the organic 
matter associated with sediment, equilibrium partitioning coefficients (EQP) will be used to predict the 
magnitude of this sorption. The bulk sediment contaminant concentrations measured at the site will be 
adjusted using the EQP approach. Chemical analysis of sediment will also be conducted to characterize the 
spatial distribution of contaminant concentrations in Crosses Run and in sediment used for bioassays. 
Guidance on the chemical analysis of sediment that will be utilized for the assessment of Crosses Run will 
include: 

Toxicological Benchmarks For Screening Contaminants Of Potential Concern For Effects On Sediment
Associated Biota: 1996 Revision, Jones, D.S., R.N. Hull, G.W. Suter II, U.S. Department Of Energy, June 
1996 

Contaminated Sediment Management Strategy, U.S. Environmental Protection Agency, Office Of Water, 
EPA-823-R-98-001. 

8.4.8.2 SEDIMENT BIOASSAYS USING FRESHWATER INVERTEBRATES 

Sediment bioassys will be considered as one possible method for investigating any unacceptable risks 
identified in crosses run sediment. Protocols for both in-situ and ex-situ methods will be considered when 
determining whether to perform sediment bioassys. U.S. EPA has not published protocols for in-situ 
bioassays, but independent researchers have developed and tested in-situ procedures. The reliablibility of these 
methods will be one conside,ration when determining whether to implement sediment bioassays. U.S. EPA 
has published several protocols for performing ex-situ bioassays. These protocols and how they might be 
implemented at the Scotts facility are briefly discussed below. 
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In ex-situ sediment bioassays, test organisms are exposed to sediment that may contain potentially toxic 
chemicals. At the end of the test, response of the test organisms to sediment are examined as increases in 
mortality and decreases in growth relative to organisms exposed to control or reference sediment. Ex-situ 
sediment bioassays using freshwater invertebrates have been proposed as a possible tool for the derivation of 
site-specific sediment remediation goals. These tests are proposed to measure interactive toxic effects of the 
complex contaminant mixtures present in Crosses Run sediment. The following procedures describe test 
protocols to be used to evaluate the toxicity of sediment-associated contaminants found in Crosses Run near 
the Scotts facility. 

TEST ORGANISMS 

Standard test methods for ex-situ sediment bioassays have been outlined by U.S. EPA for two freshwater 
organisms, the amphipod, Hhyalella azteca, and the midge, Chironomus tentans (EPA l 994b). The 
availability of a database demonstrating relative sensitivity to contaminants, contact with sediment, ease of 
culture in the laboratory, inter-laboratory comparisons, tolerance to varying sediment physicochemical 
characteristics, and field validation were the primary criteria used to select these organisms (EPA l 994c ). The 
use of any other organism would require significant additional research and the development of appropriate 
test methods. 

Although general guidance is currently available for evaluating the bioaccumulation of contaminants in 
sediment using Lumbriculus variegatus, many critical issues necessary for the interpretation of test results are 
the subjects of continuing research. Given the lack of standardized test methods and uncertainty with respect 
to the interpretation of test results, bioaccumulation testing is not proposed at this time. 

SUMMARY OF METHOD 

The procedures used to conduct ex-situ sediment bioassays will be consistent with those outlined in EPA 
guidance: 

Methods for Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with 
Freshwater Invertebrates (EPA l 994c ). 

Toxicity tests would be run for two organisms, the amphipod, Hyallela azteca, and the midge,Chironomus 
tentans. Although EPA has not issued standard procedures for culturing freshwater test organisms to be used 
in sediment bioassays, laboratory-raised, healthy test organisms of known quality and age would be used for 
the tests. Ex-situ sediment bioassays would be conducted for 10 days in 300-milliliter (ml) chambers 
containing l 00 ml of sediment and 175 ml of overlying water. Overlying water will be renewed daily and test 
organisms will be fed during the toxicity tests. The endpoints for both H. azteca and C. tentans will be 
survival and growth. Eight replicates will be tested for each sediment sample. 

Using existing RFI data as a guide, sediment samples will be collected to include the range of sediment 
contaminant concentrations found in crosses run. Sediment will be collected from seven test sites. Sediment 
samples will include the maXimum and minimum concentrations detected and five intermediate concentrations. 
With seven incremental concentrations, the deflection point, or the no observed adverse effect level (NOAEL) 
will be determined. In addition, the concentration that is lethal to 50 percent of test organisms (LCso) will be 
determined. 
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Ex-situ bioassays will be conducted on sediment samples from three reference sites and with laboratory control 
sediments. Reference locations will include the north and south branch of crosses run upgradient of the Scotts 
property, Big Darby Creek sediment and laboratory control sediment. 

8.4.8.3 BENTHIC COMMUNITY SURVEY 

Sediment provides habitat for a variety of aquatic organisms and is a major repository for persistent chemicals 
that may have been inadvertently introduced into surface water. The analysis ofbenthic community structure 
is proposed as a potential component of the baseline ERA in order to evaluate the current status of Crosses Run 
as indicated by alterations in the diversity and abundance ofbenthic organisms. The Scotts Company intends 
to take actions that will eliminate potential sources of contamination from the IUs to Crosses Run. If the flow 
of water in Crosses Run is persistent, the benthic community survey will be used to monitor the response of 
sediment biota as potential sources are eliminated. 

Ohio EPA incorporated biological criteria into the Ohio water quality standards in February 1990. These 
criteria consist of numeric criteria for the index of biotic integrity (IBI) and modified index of well-being 
(MIWB), both of which are based on fish assemblage data, and the invertebrate community index (ICI) which 
is based on macroinvertebrate assemblage data. Criteria for each index are specified for each of Ohio's five 
ecoregions. And are further organized by organism group, index, site type and aquatic life use designation. 

A report on the watershed which includes crosses run titled "Biological and Water Quality Study of Mill 
Creek and Selected Tributaries", was completed by Ohio EPA in June 1997. This report included fish and 
invertebrate sampling and analysis conducted in 1995 in order to assess the condition of the biotic 
community in Crosses Run. The benthic community assessment proposed for the baseline ERA would 
constitute a follow-up biological monitoring survey to assess current conditions in Crosses Run. Field and 
laboratory methods that would be used for the benthic community survey can be found in the following 
Ohio EPA guidance documents: 

Biological Criteria For The Protection Of Aquatic Life: 

Volume I: The Role of Biological Data in Water Quality Assessment, Ohio EPA, Division of Surface 
Water, July 24, 1987 (Updated February 15, 1988) 

Volume II: Users Manual for Biological Field Assessment of Ohio Surface Waters, Ohio EPA, Division Of 
Surface Water, October 30, 1987 (Updated January 1, 1988) 

Volume Ill: Standardized Biological Field Sampling and Laboratory Methods for Assessing Fish and 
Macroinvertebrate Communities, Ohio EPA, Division Of Surface Water, September 30, 1989. 

Available habitat is an impor:tant factor in determining the diversity and abundance of organisms. Therefore, 
in conjunction with the benthic community sampling, a qualitative habitat assessment and quantitative stream 
flow study will be conducted. The methods for assessing habitat quality will be consistent with the Ohio EPA 
guidance document, 

The Qualitative Habitat Evaluation Index [QHEJ]: Rationale, Methods, and Application, Ohio EPA, 
Division Of Surface Water, November 6, 1989. 
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The quantitative flow study will use past measurements of stream flow in Crosses Run and additional 
measurements taken during the benthic community sampling to assess seasonal flow conditions in Crosses 
Run. The results of this study and the QHEI measurements will provide a site-specific context for assessing 
impacts to stream biota from chemical contaminants. 

8.4.9 ERA REPORTING 

The screening ERA will be presented in the RFI report. The technical memorandum will present the detailed 
methodology for performing the screening ERA. This methodology and the risk assessment results will form 
the basis of the screening ERA report. This report will contain the following elements: 

• review of the conceptual model and the assessment endpoints. 
• discussion of the major data sources and analytical procedures used. 
• review of the toxicity information and exposure profiles. 
• description of risks to the assessment endpoints, including risk estimates. 
• review and summarization of major areas of uncertainty (as well as their direction) and the approaches 

used to address them. 
• discussion of the degree of scientific consensus in key areas of uncertainty. 
• identification of major data gaps and, where appropriate, indicate whether gathering additional data would 

add significantly to the overall confidence in the assessment results. 
• discussion of science policy judgements or default assumptions used to bridge information gaps and the 

basis for these assumptions. 

The content of the baseline ERA report will depend on the methods selected to further investigate any 
unacceptable risks identified in the screening ERA. The baseline ERA work plan will identify these methods 
and describe the reporting requirements of the baseline ERA report. 
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9.1 INTRODUCTION 
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PROJECT MANAGEMENT PLAN 

The purpose of the project management plan is to describe the technical approach to the RFI and provide 
the qualifications and responsibilities of the individuals performing work under of the investigation. 

The technical approach to this RFI is designed to provide a high-quality, technically-sound site 
investigation in the most cost-effective manner. The RFI will utilize historical environmental data and 
site information to the maximum extent possible. Field activities as described within this RFI Work Plan 
will be designated to complement the extensive historical data and thus minimize additional sampling. 

The resulting data will be compiled and presented in a RFI Report, which is anticipated to be specific to 
each area of concern. 

9.2 PROJECT ORGANIZATION 

The RFI project will be performed in accordance with the Scotts RFI Work Plan. Figure 9.1 depicts the 
key Scotts and SAIC personnel dedicated to the various RFI project activities. All personnel are highly 
qualified in their respective areas of responsibility, and individually possess between 8 and 20 years of 
relevant experience with multi-faceted environmental site investigations for both government and 
commercial clients. In the event that roles or responsibilities under this RFI change, appropriate revisions 
will be made to the Project Management Plan. 

9.2.1 Project Management 

The RFI Project Manager is Mr. Rich Carter. Mr. Carter is a Senior Environmental Scientist who brings 
more than 13 years of regulatory expertise, including eight years of regulatory and management 
experience at Ohio EPA, and more than six years of project management experience with RCRA 
Corrective Action projects for government and commercial clients in Ohio. 

Mr. Carter will be responsible for managing the entire RFI process at Scotts. Mr. Carter will prepare and 
submit monthly progress reports to Ohio EPA, detailing and updating progress on field activities, 
scheduling, and deliverables. 

Mr. Carter's responsibilities will include management and oversight of all RFI activities and deliverables, 
and compliance with Ohio EPA and other applicable regulatory guidance and requirements. Mr. Carter 
will also be responsible for ensuring that the RFI work is performed in accordance with the Field 
Sampling Plan (Section 4), Quality Assurance Plan and Procedures (Section 5), Health and Safety Plan 
(Section 6), and the Data Management Plan (Section 7). 

9.2.2 Field Team 

The Field Manager is Mr. Brad Richardson. Mr. Richardson is a Senior Project Geologist/Hydrogeologist 
with more than 14 years of experience in the environmental sciences, including planning, implementation 
and technical supervision of RCRA field investigations. 
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Mr. Richardson's responsibilities will include management and oversight of the field crew, field 
equipment, and of all field efforts for the RFI. Mr. Richardson will be responsible to ensure that the 
fieldwork is performed under compliance with the site-specific Quality Assurance Plan and Procedures 
(Section 5), Health and Safety Plan (Section 6), and the field-related aspects of the Data Management 
Plan (Section 7). Mr. Richardson will be responsible for providing direction and oversight for drilling 
subcontractors and other field subcontractors that may be employed on this project. 

The fieldwork required to perform this RFI will include direct push technology sampling, installation of 
borings and monitoring wells, collecting soil, sediment, surface water and groundwater samples, 
managing the samples under the applicable QA and data documentation and tracking protocols, and 
implementation of the decontamination and well abandonment procedures. 

9.2.3 Data Management 

The Data Manager is Mr. Dave Korns. Mr. Korns is the manager of the Information Management and 
Technology Section, and brings over 14 years of experience with environmental data management 
projects. Specifically, he specializes in environmental data quality, data analysis, geographical 
information systems, and information technology. He has written and implemented data management 
plans for numerous government and commercial clients. 

Mr. Korns will be responsible for analysis of the raw data gathered during the field investigation and for 
presentation of the data in tabular and graphical form. Mr. Korns will manage the documentation and 
tracking of all data in accordance with the site-specific Data Management Plan (Section 7). 

The data management effort will include sample designation and identification for soil, sediment, surface 
water, and groundwater. Additionally, document tracking will be required under this function, which will 
include detailed designation and record keeping for raw and validated data, photographs, site maps and 
surveys, chain of custody records, logbooks, laboratory records, and other project files. All information 
will be electronically filed and formatted for optimal tracking and usability. 
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The Quality Assurance/Quality Control (QA/QC) Manager is Mr. Steve McBride. Mr. McBride has over 
13 years of QA/QC experience in chemical sampling and analysis, including supervision of laboratory 
operations. He has provided extensive data validation support, and has written and implemented 
numerous Quality Assurance Project Plans. 

Mr. McBride will be responsible to ensure that the investigation is performed under the appropriate 
QA/QC standards. Mr. McBride will manage the QA/QC aspects of the RFI in accordance with the 
Quality Assurance Plan and Procedures (Section 5). 

The quality assurance effort will document all sampling, field measurement, sample analysis and sample 
validation procedures during the RFI to characterize the environmental setting, source and contamination. 
This will ensure that all information, data and resulting decisions are technically sound, statistically valid, 
and properly documented. 

9.2.5 Health and Safety 

The Health and Safety Manager is Ms. Martha Clough. Ms. Clough has more than eight years of 
experience as an environmental safety specialist, and holds numerous safety certifications, including 
OSHA 40 HAZWOPER training and both Hazardous Materials Technician and Safety Officer Specialist 
for Emergency Response. Ms. Clough has extensive site investigation experience as well as experience in 
writing and implementation of health and safety programs and reports. 

Ms. Clough will be responsible to ensure that the investigation is performed under the appropriate health 
and safety standards. Ms. Clough will manage the health and safety aspects of the RFI in accordance with 
Health and Safety Plan (Section 6). 

The health and safety effort will include assessment of site conditions and potential hazards, as well as 
enforcement of established field directives including safe work zones, work rules, personnel protection, 
personnel environmental monitoring, decontamination procedures and field medical monitoring. 

9.2.6 Public Relations 

The Public Relations Manager is Ms.-Tina Dailey. Ms. Dailey has more than 11 years of experience in 
public/community relations, public speaking, writing, editing, and marketing. She has two years of 
experience as a reporter and editor for newspapers and radio stations. Her experience ranges from 
developing and producing newsletters, information brochures and graphics presentations to conducting 
motivational and professional image workshops. 

Ms. Dailey's responsibilities will be to coordinate the public's knowledge of and involvement with the 
RFI and the corrective action process. Ms. Dailey will perform her duties in compliance with the site
specific Public Involvement Plan (Section IO). 

The public relations/public involvement aspects of this project will include communicating accurate 
information to the public (employees, citizens, local officials and media) about the RFI process, providing 
updates on site progression, and providing concerned parties with opportunities for comments/responses 
on site issues. 
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The risk assessment process will be under the management of Mr. Paul Carter. Mr. Carter will be 
responsible for coordination of risk assessment activities and for performing the human health risk 
assessment. Dr. Barney Cornaby will be responsible for performing the ecological risk assessment. 

Mr. Carter has five years of experience performing risk assessments in support of investigations at 
hazardous waste sites. He has experience in assessing risks from contaminants, identifying human and 
ecological receptors, identifying contaminants of concern, establishing cleanup levels, and evaluating 
risks during implementation of remediation activities. 

Dr. Cornaby is an environmental risk assessment practitioner with more than 20 years experience in 
ecological risk assessment, environmental toxicology, and environmental assessments. He has completed a 
variety of field studies, laboratory analyses, and literature syntheses involving both non-human populations 
and ecological systems. He applied his knowledge in developing such tools as hazard and risk comparison 
schemes for ranking chemicals for the United States Environmental Protection Agency. 

The risk assessment team will be responsible for preparing the risk assessment that will be incorporated 
into the RFI report. The risk assessment will be performed in accordance with appropriate Federal and 
State regulatory guidelines. 

9.2.8 Engineering Support 

Ms. Debra Engelgau is a certified professional engineer with 14 years of experience in hazardous waste 
management, compliance evaluations, and remedial technology evaluations. Her experience includes 
developing and evaluating remedial action alternatives for over 20 contaminated sites. 

Ms. Engelgau will be managing the engineering evaluation for the Corrective Technology Plan, included 
as .section 12 of this RFI Work Plan and for evaluation and implementation of correction measures. 

9.3 KEY PERSONNEL 

Resumes of the key personnel involved in the RFI are included in Appendix 9A. 
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GEORGE RICHARD CARTER 

EDUCATION: 

M.S., Zoology, Ohio State University, 1985, 3.5 GPA 
B.S., Environmental Biology, Ohio University, 1980, 3.3 GPA 

WORK SUMMARY: 

Mr. Carter is senior Environmental Scientist with the SAIC Columbus, Ohio office. He has over thirteen years 
of environmental regulatory experience in RCRA Subtitle C and D, CER.CLA, Clean Air Act, Clean Watt:r Act 
and Toxic Substances Control Act, including eight years of environme:otal regulatory and management experience 
at Ohio EPA. Mr. Carter provides project management and technical support to U.S. DOE and DoD and various 
commercial clients. Mr. Carter is a Certified Professional under the Ohio EPA Voluntary Action Program 
(Brownfields ). 

PROFESSIONAL EXPERIENCE: 

November 1996 to Present, Senior Environmental Scientist, SAIC. Mr. Carter provides project management 
and support on SAIC projects at the Portsmouth, Fernald, Mound and Wright Patterson Air Force Base facilities 
as well as commercial clients. He conducts extensive work in areas ofRCRA compliance (closure plans, waste 
characterization and management, regulatory issues), RCRA Corrective Actions (RF A/RFl/CMS), CERCLA 
(RllFS), air regulatory compliance (Air RFI, Clean Air Act), NESHAP, TSCA (PCBs), solid waste (solid waste 
closure plans, Permits to Install, regulatory issues), environmental audits, site sampling/field investigation and 
other regulatory compliance issues. 

February 1993 to November 1996, Manager - Site Investigation and Compliance Section, SAIC. Mr. 
Carter provided project management and support on SAIC projects at the Portsmouth, Fernald, Mound and 
Wright Patterson Air Force Base facilities as well as commercial clients. He conducted extensive work in areas 
ofRCRA compliance, RCRA Corrective Actions, CERCLA (Rl/FS), air regulatory compliance, NESHAP, TSCA 
(PCBs), solid waste, environmental audits, site sampling/field investigation and other regulatory compliance 
issues. As Site Investigation and Compliance Section Manager, Mr. Carter was responsible for personnel 
oversight, staff mentoring, conducting employee evaluations, and salary planning. 

January 1992 to January 1993, Senior Environmental Scientist, SAIC. Mr. Carter provided project 
management and support to SAIC projects at the Portsmouth, Mound, Fernald and Wright-Patterson Air Force 
Base facilities. He conducted extensive work on RCRA Closure Plans, RCRA Corrective Actions 
(RF A/RFl/CMS), CERCLA (RIIFS), Clean Air Act, NESHAP, TSCA, solid waste and other regulatory 
compliance issues. 
October 1987 to January 1992, Assistant Administrator, Ohio Environmental Protection Agency (Ohio 
EPA), Division of Emergency and Remedial Response. Mr. Carter managed Toxic Substance Control Act 
(TSCA), radiological response, enforcement and SPCC programs. Responsibilities included management of 
polychlorinated biphenyl (PCB) and hexavalent chromium compliance and monitoring activities, serving as Ohio 
liaison on TSCA matters with State and federal government, management of nuclear power plant regulatory 
oversight and emergency response program, management of SPCC inspection and regulatory program, and 
management of Divisions enforcement activities. Member of the Forum on State and Tribal Toxic Actions 
(FOSTT A) advisory board to U.S. EPA. Served as on-scene coordinator in oil, haz.ardous material, and PCB spill 
cleanup. 



. (~ September 1986 to October 1987, Solid Waste Enforcement Coordinator, Ohio EPA, Division of Solid and 
Hazardous Waste Management. Coordinated solid waste compliance/enforcement activities for Ohio. Served 
as Ohio EPA representative in State and local government solid waste matters. 

March 1984 to September 1986, Environmental Scientist 2, Ohio EPA, Office of Emergency Response. 
Conducted PCB compliance inspections, provided technical advice/support regarding PCBs and responded to 
and supervised cleanup of PCB, oil, and hazardous material spills. 

March 1980 to March 1984, Graduate Research Associate, Ohio State University, Department of Zoology. 
Surveyed and analyzed fish populations of the Ohio River. Duties included supervision of technicians. 

March 1980to March 1984, Graduate Teaching Associate, Ohio State University, Department of Zoology. 
Taught laboratories in ichthyology, biology of fishes, fish ecology, and general zoology. 

COMPUTER PROFICIENCY: 

WordPerfect 6.1 
Excel 

MISCELLANEOUS: 

Ohio EPA Director's Award for Image Awareness, 1990. 

Specialized Training: 
"Introductory to Groundwater Modeling," U.S. EPA, 1987. 
"40-Hour Training for Emergency Response," University of Findlay, 1988. 
"OSHA Safety Training for Supervisors," U.S. EPA, 1988. 
"Radiological Health and Safety," Ohio Emergency Management Agency, 1989. 
"Basic Inspectors Training," U.S. EPA, 1990. 
"Principals of Incident Command," Ohio State Fire Marshal's Office, 1990. 
"Project Management," SAIC, 1992. 
"Fixed-Price Project Management," SAIC, 1992. 

CUSTOMERS: 

Department of Energy (DOE) 
Department of Defense (DoD) 
Martin Marietta Energy Systems (MMES) 
Franklin Steel Company 
Ohio Environmental Protection Agency (Ohio EPA) 
Airport Manufacturing 
OHM Corporation 
U.S. Army Corps of Engineers 
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-j PAULE. CARTER 

EDUCATION: 

M.S. Zoology, Miami University, 1993, 4.0 GPA 
B.S. Zoology, Miami University, 1991, 3.8 GPA 

WORK SUMMARY: 

Mr. Carter has 5 years of experience as an environmental scientist. His primary duty has been the perfonnance 
of risk assessment activities for site investigations of hazardous waste sites. He has worked in all phases of 
site risk assessments from the development of Preliminary Remediation Goals for use in preliminary site 
assessments to full Baseline Risk Assessments. Mr. Carter has experience assessing risks from contaminants 
at haz.ardous waste sites, identifying human and ecological (nonhuman) receptors, identifying Contaminants 
of Concern, establishing Cleanup Levels, and evaluating risks from remediation activities. In addition, Mr. 
Carter is a trained wetland delineator. He prepares wetland pennits (Section 404 and 401) and performs 
characterizations of the ecological resources present at sites under investigation. He is skilled in the use of 
spreadsheet and word processing software. · 

PROFESSIONAL EXPERIENCE: 

Aupst 1993 to present, Risk Assessment Specialist, SAIC. Mr. Carter is responsible for conducting risk 
.i assessment activities including the development of risk calculation spreadsheets, writing text for risk 

assessments, perfonning ecological characteriz.ations, and review of documents. Responsibilities have included 
the performance of human health and ecological risk assessment/management activities pertaining to Baseline 
Risk Assessments (BRAs), Corrective Measures Studies (CMS), and Risk-based Closure Plans for RCRA 
Units including the following tasks: characteriz.ation of human health and ecological risks, development of 
Preliminary Remediation Goals, development of Remedial Action Objectives, writing of Risk Evaluations of 
Remedial Alternatives, preparing position papers, and review ofBRAs. Mr. Carter performed these services 
forthe at the U.S. Department of Energy (DOE) Portsmouth Gaseous Diffusion Plant (PORTS) and Mound 
facilities, U.S. Army's Fort Benj~ Harrison, and the Luckey Site within the Formerly Utilized Sites 
Remedial Action Program (FUSRAP). 

Ecological services provided by Mr. Carter have included ecological site characterizations and wetland-related 
activities. Wetland project experience has included delineations at the Tonawanda FUSRAP site and PORTS. 
He has prepared a State of Ohio Section 401 Water Quality Certification application for the Ohio Army 
National Guard (OHARNG) and assisted with 404 and 401 applications at FBH. Mr. Carter participated in 
a habitat survey for threatened and endangered species at PORTS, and a habitat survey for the federally-listed 
Indian bat (Myotis soda/is) at FBH. He assisted with the application of U.S. EPA's Rapid Bioassessment 
Protocol for macroinvertebrates at the Luckey Site. Mr. Carter is currently leading an effort to map habitats 
atthe 21,419 acre Ravenna Arsenal forthe OHARNG in support of the Integrated Training and Management 
(IT AM) program. This map will be integrated into a geographic information system currently in development 
for the OHARNG. 

Other experience includes preparation of a hazardous waste storage cost analysis, real-time radiological 
surveys of creek beds using USRADS® system, and an assessment of groundwater contamination all at the 
PORTS reservation. In addition to work at PORTS, Mr. Carter assisted in the preparation of an Engineering 



(_~ Evaluation/Cost Analysis Report and Action Memorandums for FBH; preparation of a Facility Response Plan 
for the U.S. Army's Fort Hood, TX; and writing and review of human health and ecological risk assessments 
for hazardous waste sites in Ohio such as Franklin Steel, Fort Recovery Industries, Fernald., and Coit Road 
Site. 

Miami University, Department of Zoology, Oxford, Ohio, Graduate Assistant, 1991 - 1993, 
Undergraduate Research Assistant, 1990 - 1991. Mr. Carter conducted independent field and laboratory 
research in Applied Ecology and Animal Behavior studies for 3 years. He also taught the laboratory portion 
of an introductory zoology course for one year. 

May to June 1990 and May to August, 1989, Assistant Regulatory Analyst, SAIC. As an intern for SAIC's 
Environmental Technology Group, responsibilities included information management, and the analysis and 
assembly of data pertaining to various U.S. EPA solid and hazardous waste management programs. Mr. 
Carter also assisted in the writing of several proposals. 

COMPUTER PROFICIENCY: 

IBM PC compatible experience includes: WordPerfect, Microsoft Word and Excel, SESOIL, Quattro Pro, 
and Netscape Navigator 

Macintosh experience includes: Microsoft Word and Excel, Cricket Graph, and Statview 

MISCELLANEOUS: 

Training Courses: 

Creation and Restoration of Wetlands, Ohio State University, August 1997. 
Wetland Delineation Certification Training, Ohio State University, August 1996. 
Radiological Worker I, Portsmouth Gaseous Diffusion Plant 
SAIC Division Project Management Training, May 1996. 
SAIC Fixed Price Project Management Training, December 1996. 
1996 Ohio Wetlands Seminar, Frankli.ri and Fairfield SWCD, March 1996. 
8-Hour OSHA Compliance Refresher Training, SAIC, July 1995, July 1996, and March 1998; 

Emilcott Sept. 1997. 
40-Hour OSHA Compliance Training, Ohio University-Chillicothe, September 1994. 
Risk Assessment Guidance for Superfund (165.6), U.S. EPA Training Center, Cincinnati, Ohio, June 1994. 
Advanced Risk Assessment: Biological & Environmental Modeling, University of Cincinnati, March '994. 

Publications: 

Paul E. Carter and Ann L. ·Rypstra. 1995. Top-down Effects in Soybean Agroecosystems: Spider Density 
Affects Herbivore Damage. Oikos 72: 433-439. 

Ann L. Rypstra and Paul E. Carter. 1995. The Web-Spider Community of Soybean Agroecosystems. Journal 
of Arachnology 23: 135-144. 

Paul E. Carter and Ann L. Rypstra. 1993. Effects of Spider Density Manipulations on Pest Damage to 
Soybeans. 1993. Bulletin of the Ecological Society of America 74 (2) p 421. 



Paul E. Carter and Ann L. Rypstra. 1991. Impact of Spiders on Pest Damage to Soybeans. American 
Arachnology 44 pp 5-6. 

CUSTOMERS: 

Ohio Army National Guard 
U.S. Deparanent of Energy (DOE) 
U.S. Army Corps of Engineers 
U.S. Army Environmental Center 
Bechtel-Jacobs 
Franklin Steel 
Fort Recovery Industries, Inc. 



MARTHA L. CLOUGH 

EDUCATION: 

B.S. Environmental and Hazardous Materials Management, The University of Findlay, 1994, GPA 3.8 

WORK SUMMARY: 

Mrs. Clough has five years of experience in environmental compliance and health and safety issues. She has 
performed site safety officer roles at DOD and DOE sites and functioned as safety oversight during training 
operations. She has supported the Air Force in conducting inventories of air emissions data under the CAA. 
Through her academic experience in multimedia audits and inspections she has a working knowledge of RCRA, 
CERCLA, NEPA, CWA, CAA, and EPCRA regulations, as well as studies in industrial processes. She holds 
current training certifications in OSHA 40 HAZWOPER; 8 Hour Refresher; 8 hour Supervisor; Hazardous 
Materials Technician, Emergency Response; Safety Officer Specialist.. Emergency Response; Drager PA 80 Level 
l Service Technician; and Red Cross First Aid. 

PROFESSIONAL EXPERIENCE: 

Summers 1991, 1992 and 1993 (Intern); June 1994 to present, Environmental Health & Safety Specialist, 
SAIC. 

As an Environmental Safety Specialist, Mrs. Clough is responsible for the writing and implementation of 
environmental restoration safety and health programs and site specific health and safety plans for DOE· and DOD 
sites. She has overseen many sampling events including drilling operations using HSA, air rotary and geoprobe 
applications; groundwater sampling and monitoring well installation; and has also served as safety oversight 
during confined space entries. Her day to day responsibilities while serving in this function include: 

• calibration and maintenance of health and safety monitoring equipment; 
• conducting pre-entry and daily tailgate safety briefings; 
• maintaining on-site auditable documentation of MSDSs, worker training, and exposure monitoring 
results; 
• investigating accidents and near accidents; and 
• conducting periodic safety inspections of the work site. 

She has served, or is currently serving, as the Site Safety and Health Officer on the following projects: 

• Luckey Site Phase N RI, USACE 
• Ravenna Army Ammunition Plant RI, USACE 
• Fort Benjamin Harrison EI Phase II, AEC 
• Oxford Nike Missile Site CD-78, ACE 
• South Dakota Air National Guard SI, NGB 
• Anniston ArmY Depot SIA RI Phase II, AEC 
•Portsmouth Gaseous Diffusion Plant Drum Survey, DOE 
• Wright Patterson OU7 Preliminary RI Activities, DOD 
• EG&G Mound Plant OU5, DOE 
•Wright Patterson OU3 RI, DOD 



(~; She is also responsible for maintaining current OSHA training certification and medical monitoring surveillance 
for all employees in Division 513. 

Mrs. Clough has played a key role in the team that developed and verified baseline air emissions inventories as part 
of the Title Vair permit application preparation for Wright Patterson Air Force Base. Her responsibilities and 
duties as part of that team included: 

• Verification of the existing AQUIS database by confirming imputed data through site visits, personnel 
interviews, and reviewing existing records; 

• Identification of new sources through site visits and personnel interviews; and 
• Training of personnel to perform the above duties. 

Processes and facilities where air emissions were evaluated included: 

• Jet, airplane and vehicle maintenance: 
• Heating and cooling systems such as industrial boilers and cooling towers; 
• Generators; 
• Painting operations; 
• Medical and research processes including laboratory hoods; 
• Flammable storage; and 
• Office and administrative buildings. 

Mrs. Clough has conducted industrial hygiene surveys including Indoor Air Quality Swveys, and industrial hygiene 
swveys in the hospital setting. She has performed compliance inspections for Anesthetic gas machines and ETO 
sterilizers. 

Mrs. Clough is also a technical writer. She has written and coordinated the writing of Site Investigation reports 
for the National Guard Bureau, and Environmental Investigations for the Army Environmental Center. 

Fall of 1991 to Spring of 1994, Environmental Resource Training Center, The University of Findlay. As 
an Environmental Resource Student Trainer, Mrs. Clough served as the breathing apparatus technician for the 
ERTC. Her responsibilities included the maintenance, scheduled testing, and repair of all breathing apparatuses 
used at the training facility including SCBA units and APR masks. As part of her responsibilities, she maintained 
a working stock of equipment and spare parts, developed and maintained a system for documentation of all repairs 
and maintenance, and trained others in the use and testing of the breathing apparatus. Mrs. Clough's duties also 
included assisting in the hands on training of all OSHA HAZWOPER and Emergency Response courses taught 
at the University including 40 Hour and 8 Hour Refreshers (29 CFR 1910.120), and Confined Space to both 
university students and industrial workers. This included the set up of training scenarios and safety oversight while 
students were in protective equipment She also served as the team leader of student assistants coordinating work 
schedules and training new workers in their everyday duties. 

COMPUTER PROFICIENCY: 

Computer experience includes: DOS, Microsoft Windows, WordPerfect 5.1 and 6.0, Microsoft Word, Microsoft 
Excel 

MISCELLANEOUS: 

40-hour OSHA HAZWOPER Training (29 CFR 1910.120) 
8-hour OHSA HAZWOPER Refresher (29 CFR 1910.120) 



(_; OSHA Site Supervisor 
Emergency Response Technician Training 
Emergency Response Specialist, Health and Safety Officer Training 
Drager PA 80 Self Contained Breathing Apparatus Levell Service Technician 
Red Cross First Aid and CPR 

CUSTOMERS: 

Department of Defense 
Department of Energy 
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BARNEY W. CORNABY 

EDUCATION: 

Ph.D., Ecology, University of Georgia, 1973 
M.S., Zoology/Statistics, Brigham Young University, 1971 
B.S., Zoology/Portuguese, Brigham Young University, 1967 

WORK SUMMARY: 

Dr. Comaby is an environmental risk assessment practitioner with more than 20 years experience in 
ecological risk assessment, environmental toxicology, and environmental assessments. He has completed a 
variety of field studies, laboratory analyses, and literature syntheses involving physical, chemical, and 
biological stressors that affect non-human populations and ecological systems. He applied his knowledge 
in developing such tools as haz.ard and risk comparison schemes for ranking chemicals for the United States 
Environmental Protection Agency (U.S. EPA). This work is similar to the current investigations on 
chemicals of concern, exposure assessment, toxicity assessments, risk characterization, and risk 
management he is doing for the Deparanent of Defense (DoD), Deparanent of Energy (DOE), and other 
clients. His leadership and decisive management skills include goal definition, delegation, follow-up, and 
evaluation of the quality of the work of individuals and teams. He has experience developing sound work 
plans and directing and systematically linking sections of small and large environmental compliance 
programs to maximum output. Dr. Comaby has conducted environmental research in all major types of 
ecosystems in the United States, including wetlands and estuaries, ponds and streams, deserts and 
grasslands, alpine systems, forests and farmlands. In addition, he has months of professional experience in 
the Latin American tropics; he speaks Portuguese and has directed a large technology-transfer project on 
toxicological and ecological research in coastal Venezuela. He has prepared and presented more than 100 
technical papers and presentations about risk, environmental assessments, and related topics. One paper 
dealt with weight-of-evidence in the etiology of low-frequency human and ecological effects near hazardous 
waste sites. Another reported a haz.ard ranking system for chemicals he and others developed for the waste 
programs in the State of Illinois. Another dealt with the balancing of economic and environmental matters. 
Another showed how a rigorously prepared ecological risk assessment established higher than traditional 

clean-up levels and saved the client· many tens of millions of dollars. Although the thrust of his 
professional work has been with terrestrial populations and ecosystems, he understands the operating 
principles and properties of freshwater and marine systems. He continuously draws on this extensive 
experience to design and implement innovative and sound experimental programs for solving environmental 
problems associated with radioactive and hazardous materials, the human health and ecological 
consequences of this in ecosystems, the costs of any remediation and corrective actions. 

PROFESSIONAL EXPERIENCE: 

October 1991 to present, Section Leader, SAIC. Dr. Comaby leads a multidisciplinary staff of about 
15 persons who conduct environmental assessments and ecological risk assessments in support of Remedial 
Investigation (RI), Feasibility Studies/Environmental Impact Statements (FS/EISs), and related compliance 
documents for waste site remediation and restoration for DoD and DOE. He has conducted Ris and 
FS/EISs at one site in New York and two sites in New Jersey. Dr. Comaby has also developed a site-wide 
ecological risk program plan for the DOE for the Savannah River Site. He has been involved with formal 
baseline risk assessments (BRAs) since October 1991. He is one· of the principals for the Tooele, Utah, 
and the Alabama Army Ammunition Plant. Alabama sites, with mixed wastes where both human and 



c; ecological risk projections are being developed. Other sites are in Georgia, Ohio, Illinois, Indiana. 
Tennessee, Kentucky, Massachusetts, Michigan. and South Carolina. He also serves as either task leader 
or project leader on such studies. These problem-solving activities clarified clean-up levels and helped 
clients meet compliance requirements on time and with confidence. 

March 1989 to September 1991, Research and Development Manager/Department Manager, 
Battelle. Before his current role at SAIC, while he was at Battelle's Columbus Division in Columbus, 
Ohio, Dr. Cornaby managed the operations of over 50 professional staff members who were at three 
locations in the Eastern United States performing aquatic, terrestrial, and microbial bioassays and 
experiments and environmental evaluations. He has led numerous technically complex projects such as: a 
3-year 2.4 million dollar pond study for chemical registration of a product; chemical eftluent measurements 
using various bioassays; and environmentally compatible components in products and packaging. During 
this period he also managed internal research and development projects totalling $2.0 million per year for 
Battelle's Health and Environment Group; these projects ranged from environmental effects of products and 
processes through waste treattnent technology development to environmental chemistry methods and 
product life-cycle analysis. He has developed and applied methods and data for screening, inventory, and 
impact components of product life-cycle analysis. These investigations gave his company a competitive 
and innovative edge in the marketplace. 

November 1985 to February 1989, Program Manager, Battelle. Dr. Cornaby led a large program at 
Battelle involving 25 field and 20 laboratory back-up persons at a time. This work involved an off-site 
laboratory and chain-of-custody flow of thousands of samples to several laboratories. The program 
culminated technically in risk projections for a variety of organisms receiving contaminants from air, water, 
and food pathways. This work and subsequent report met all EPA-driven deadlines and allowed the client 
to continue selling the pesticide worldwide. This program experience provides Dr. Cornaby with 
real-world knowledge and skill so crucial for the judgements, interpretations, and quality work in risk 
investigations and environmental site assessments for the National Environmental Policy Act (NEPA), 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Resource 
Conservation and Recovery Act (RCRA), Clean Water Act (CW A), and other integrated compliance 
responsibilities. 

July 1979 to October 1985, Senior Research Scientist, Battelle. As principal investigator in the 
synthesis of biological principles, Dr: Comaby provided a logical and powerful approach for assessing 
effects of multimedia emission streams from new technologies. He also led a project to extend this method 
to conventional combustion systems. He developed another regional-level method for a large watershed and 
introduced it to Brazil. Recently, the system structure and revised scoring system has been adapted to 
ecological risk evaluations for hazardous chemicals. Throughout, these projects were delivered on time and 
within budget and, in tum, allowed clients to meet their deadlines and make their decisions with confidence. 

August 1973 to June 1979, Research Scientist, Battelle. Dr. Cornaby was responsible for conducting a 
comprehensive field program on soil, water, vegetation, and animals as they are affected by gas pipelining 
activities in the Gulf Coast states. He developed mathematical models for the movement of cadmium and 
other toxicants in the human environment. He analyzed radiation problems at a power plant facility and 
organized a two-day symposium on toxic substances in ecosystems. He also served as project leader and/or 
a principal investigator on a variety of technical assessments of energy technologies, including 
fluidized-beds, coal cleaning, coal gasification, oil-burning power plants, and development of a 
first-of-its-kind guide to mathematical models associated with power plants. He was a key team member 
on an environmental impact statement for a water reservoir in West Virginia. He has investigated the 
effects and risks of pathogens and chemicals together. This combined experience allows Dr. Comaby to 



analyze, understand and solve complex environmental problems requiring the creative use of knowledge. 
He is also effective as a team leader of engineers and scientists. These studies, especially the ones for 
commercial clients, provided protection from lesser informed critics, saved money or permitted the more 
rapid development of a business than would otherwise have been possible. 

September 1970 to August 1973, Research Assistant, University of Georgia. Dr. Corna.by designed 
and conducted soil biogeochemical research within the context of forest ecosystem characterization and 
systems modeling with the U.S. International Biological Program. He coordinated parts of course work in 
graduate-level courses of biology and ecology. The knowledge of systems helped him think in terms of 
flows of matter, energy, and information among the many compartments of the environment. 

COMPUTER PROFICIENCY: 

PC experience includes WordPerfect and Excel. 

MISCELLANEOUS INCLUDING SELECTED PUBLICATIONS/PRESENTATIONS: 

Member, Society of Environmental Toxicology and Chemistry, 1985 to present. 
Member, Society for Risk Analysis, 1991 to present. 
Member, Ohio Biological Survey, 1980 to 1991. 
Member, Ecological Society of America, 1970 to 1985. 
Member, Tropical Biology Association, 1975 to 1990. 
Chairman, Ecology Symposium, Ohio Academy of Science, On Taming the Medusa: Toxic Substances in 

Our Ecosystems, Columbus, Ohio, 1980. 
Member, Steering Committee of Ecology Section, Ohio Academy of Science, 1977, 1979. 
Member, Expert Working Group on Terrestrial Monitoring of Environmental Materials and Specimen 

Banking, U.S. Department of Energy, Germantown, Maryland, 1978. 
Member, Organizing Committee, Meetings of the Society of Environmental Toxicology and Chemistry, 

1992. 

Author/co-author of over 75 technical publications, 2 books, and 100 technical presentations. 

Burns, T. P., B. W. Corna.by, S. V. Mitz, and C. T. Hadden. 1998. A Probabilistic Interpretation of the 
Quotient Method for Characterizing and Manageing Risk to Ecological Receptors. Superfund Risk 
Assessment in Soil Contamination Studies: Third Volume, ASTM STP 1338, K. B. Hoddinott, Ed., 
American Society for Testing and Materials. 

Cornaby, B. W., T. P. Burns, C. T. Hadden, and S. V. Mitz. 1997. Use ofbioassays in setting risk-based 
clean-up levels for metals and explosives at an ammunition plant. Society for Risk Analysis, December 
7-10, Washington, D.C. 

,• 

Cornaby, B. W., T. P. Burns, C. T. Hadden, S. V. Mitz, C. D. Samson, and A. N. Wickline. 1996. 
Ecological risk assessment and development of site-specific remedial goal options for explosives and 
metals to protect ecological receptors at an ammunition plant. Workshop on Ecological Risk Assessment 
and Military related Compounds: Current Research Needs, July 31-August 2, Denver, CO. 

Cornaby, B. W., et al. 1996. Site-specific preliminary remediation goals for explosives and metals to 
protect ecological receptors at an abandoned ammunition plant. ·National Association of Environmental 
Professionals, June 2-6, Houston TX. 



Hadden, C. T., B. W. Comaby, and F. A. Zafran. 1996. Remediation goals for human and ecological 
exposure to soil mercury at East Fork Poplar Creek, Oak Ridge, Tennessee. Fourth International 
Conference on Mercury as a Global Pollutant. August 4-8, Germany. 

Bums, T. P., C. T. Hadden, B. W. Comaby, and S. V. Mitz. 1996. A food web model of mercury 
transfer from stream sediment to predators of fish for ecological risk-based clean-up goals. 
Environmental Toxicology and Risk Assessment (sixth volume), ASTM STP 1317. F. J. Dwyer, T. P. 
Doane, and M. L. Hinman, Eds. American Society for Testing and Materials. 

Rao, V. R., S. V. Mitz, C. T. Hadden, and B. W. Comaby. 1996. Distribution of contaminants in 
aquatic organisms from East Fork Poplar Creek. Ecotoxicology and Environmental Safety. 33: 44-54. 

Burns, T. P., B. W. Comaby, and C. T. Hadden. 1995. Estimating risk to ecological receptors from 
contaminated soil at superfund sites. Proceedings of Second Symposium on Superfund Risk Assessment 
In Soil Contamination Studies, 20 pp. 

Suter, G. W. II, B. W. Comaby, C. T. Hadden, R. N. Hull, M. Staclc, and F. A. Zafran. 1995. An 
approach for balancing health and ecological risks at hazardous waste sites. Risk Analysis 15(2): 221-
231. 

Zafran, F. A., B. W. Comaby, and C. T. Hadden. 1995. Invited paper: Human and ecological 
remediation goals for soil mercury at East Fork Poplar Creek, Oak Ridge, TN. Society of Environmental 
Toxicology and Chemistry, November, Vancover, British Columbia, Canada. 

Cornaby, B. W., T. P. Bums, C. T. Hadden, S. V. Mitz, and P. F. Ryan. 1994. Spatial analysis in 
ecological risk assessment. Society for Risk Analysis, December 4-7, Baltimore, MD. 

Comaby, B. W., S. V. Mitz, C. T. Hadden, and T. P. Bums. 1993. Weight-of-evidence applications in 
ecological risk assessment. Society for Risk Analysis, December 5-8, Savannah, GA. 

Comaby, B. W., K. L. Daniels, C. T. Hadden, S. V. Mitz, W. J. Rogers, and D. G. Page. 1992. 
Ecological risk assessment and remedial investigations of populations, communities and ecosystems 
along East Fork Poplar Creek, Oak Ridge, TN. Nuclear Hazardous Waste Management International 
Topic Meeting, August 23-27, Boise, ID. Vol. 1: 815-818. 

Hadden, C. T., D. W. Combs, B. W. Comaby, M. Cunningham, J. P. Groton, Jr., and C. R. Wenzel. 
1992. Contaminant and habitat heterogeneities in floodplain ecosystems of East Fork Poplar Creek, 
Oak Ridge, Tennessee. Society of Environmental Toxicology and Chemistry, November 8-12, Cincinnati, 
OH. 

Comaby, B. W., J. W. Chason, D. W. Combs, K. L. Daniels, C. T. Hadden, T. P. Hanrahan, S. V. Mitz, 
W. J. Rogers, W. W. Tolbert. P. Cole, and D. G. Page. 1992. Weight-of-evidence ecological risk 
assessment for floodplain ecosystems of East Fork Poplar Creek, Oak Ridge, TN. The 8th. Annual Oak 
Ridge Model Conference on Waste Management and Environmental Restoration, October 19-22, Oak 
Ridge, TN. 
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Duke, K. M., B. W. Comaby, A. R. Gavaskar, and T.A. McClure. 1991. Criteria for establishing values 
and estimating costs for ecosystem restoration. Society of Environmental Toxicology and Chemistry, 
November 3-7, Seattle, WA. 

Vigon, B. W., B. W. Comaby and J. R. Proffitt. 1990. Choosing the preferred environmentally 
compatible materials: A plan for success. Packaging. December: 20-23. 

Comaby, B. W., J. A. Shuey, and D. A. Tolle. 1990. Implementation of a chemical ranking system. 
Repon to U.S. Environmental Protection Agency, Washington, 77 pp in repon, 310 pp in appendix. 

Comaby, B. W., A. F. Maciorowski, J. E. Navarro, S. E. Pomeroy, and J. A. Shuey. 1990. Pesticide 
Study. Report to industrial client. 2300 pp report. 

Comaby B. W., B. W. Vigon, J. A. Fava, and J. R. Proffitt. 1990. Environmental solutions using 
integrated life cycle assessment of products and packaging. Society of Environmental Toxicology and 
Chemistry, November 11-15, Arlington, VA. 

Comaby, B. W., Life cycle analysis: A new tool in design. 1990. Industrial Designers Society of 
America, August 8-11, Santa Barbara, CA. 

Comaby, B. W., D. A. Tolle, J. A. Shuey, J. D. Rench, and W. Banks. 1989. A rapid hazard ranking 
system for chemicals. 10th. Annual Meeting of the Society of Environmental Toxicology and Chemistry, 
October 28-November 2, Toronto, Canada. 

Comaby, B. W., N. G. Reichenbach, and L. Fradkin. 1986. Model building for pathogen exposure and 
risk assessments. ASTM 10th. Aquatic Toxicology and Hazard Assessment Symposium, May 4-6, New 
Orleans, Louisiana. 

Comaby, B. W., C. J. English, A. R. Buhr, A. B. Cowans, M. S. Lilga, S. J. Maris, D. J. Stallings, and S. 
J. Turner. 1985. Development of risk assessment methodology for the distribution and marketing of 
wastewater treatment sludge products. Report to U.S. Environmental Protection Agency, Washington, 
D.C. 91 pp in report; 33 pp in appendixes. 

Fradkin, L., S. Lutkenhoff, J. Stara, E. Lomnitz, and B. Comaby. 1985. Feasibility of performing a 
risk assessment on pathogens. J. Water Poll. Fed. Brd., 57 (12): 1183-1188. 

Rench, J. D., B. W. Comaby, R. P. Moffa, and R. L. Shank. 1985. Development and implementation of 
a new hazard evaluation system for special waste streams. Society of Environmental Toxicology and 
Chemistry, November 10-13, St. Louis, Missouri. 

Comaby, B. W., K. M. Duke, L.B. Goss, and J.T. McGinnis. 1982. Application of environmental' risk 
techniques to uncontrolled hazardous waste sites. Management of Uncontrolled Haz.a.rdous Waste Sites. 
Haz.ardous Materials Control Research Institute, Silver Springs, Maryland. Pp. 380-384. 

Comaby, B.W. (editor), 1981. Management of toxic substances in our ecosystems: Taming the Medusa. 
Ann Arbor Science Publishers, Inc., Ann Arbor, Ml. 186 pp. 



Comaby, B.W. 1980. Biological pathways, transformations. and ecosystem effects. Conference on 
Environmental Risk Assessment: How New Regulations Will Affect the Utility Industry, December 10-11, 
New Orleans, Louisiana. 

Bloom, S.G., B.W. Comaby, and W.E. Martin. 1978. A guide to mathematical models used in steam 
electric power plant environmental impact assessment. U.S. Fish and Wildlife, FWS/OBS-78/01, 153 pp. 

Comaby, B. W., L. Pomerantz, K. S. Murthy, H. Nack, and D. B. Henschel. 1977. A conceptual 
approach to assessing health/ecological effects of toric substances from coal-burning fluidized-bed 
combustion systems (FBC). Ecological Society of America, August 21-25, East Lansing, Michigan. 

CUSTOMERS: 

Department of Defense (DoD), especially Army 
Department of Energy (DOE) 



TINA M. DAILEY 

r: ,~_, EDUCATION: 

M.A., Journalism, The Ohio State University, Columbus, OH, 1989, 3.82 GPA 
B.A.J., Journalism, The Ohio State University, Columbus, OH, 1985, 3.58 GPA 

WORK SUMMARY: 

Ms. Dailey has more than 11 years' experience in writing, editing, public/community relations, public speaking and 
marketing. She has more than 3 years of experience in marketing and sales and nearly 2 years of experience as a 
reporter and editor for newspapers and radio stations. Her experience ranges from developing and producing 
newsletters, information brochures and graphics presentations to conducting motivational and professional image 
workshops for high school students and business professionals. 

PROFESSIONAL EXPERIENCE: 

October 1995 to present, Community Relations Specialist, SAIC. Ms. Dailey performs various tasks in support 
of the community relations program for the Environmental Management and Enrichment Facilities at the Portsmouth 
Gaseous Diffusion Plant near Piketon, Ohio. In this position, she is responsible for writing and designing a 
bimonthly employee newsletter, a semiannual environmental bulletin that is disseminated to nearly 5,000 recipients, 
and various public information materials, such as fact sheets, news releases and story boards, to provide an update 
on the cleanup program at the plant. She coordinates all of the hands-on educational activities for nearly 3,000 sixth 
grade students at the annual EnvironMENTAL Fair in Portsmouth. She also orders all of the supplies and 
promotional materials for the fair and coordinates a majority of the fair site logistics and facilities requirements. She 
assists in organizing public meetings and public availability sessions. Ms. Dailey has served as a note taker at 
several public meetings and Department of Energy (DOE) Decision Team meetings. In addition, she designs, edits 
and oversees the printing of the DOE Annual Environmental Report for the Portsmouth site. 

February 1995 to September 1995 and May 1987 to September 1987, Admissions Representative, 
Southeastern and Lorain Business Colleges. Ms. Dailey managed the print, radio and television advertising efforts 
for the Chillicothe branch of the college and disseminated information packets about the Marion campus to increase 
public awareness. She also contacted prospective students for enrollment to the college. 

July 1993 to February 1995, Human Resource Consultant, Personnel Solutions. In this position, Ms. Dailey 
compiled a mailing list of more than 500 area businesses, wrote and designed marketing letters and brochures, and 
conducted sales calls to encourage companies to use these human resource services. 

February 1992 to June 1993, Accounts Receivable Clerk, The Christian Armory. Ms. Dailey established charge 
accounts for customers and managed receivables and collections. She also processed the biweekly payroll both 
manually and electronically. . 

March 1990 to February 1992, Marketing Coordinator, Limited Credit Services. In this role, Dailey managed 
direct mail marketing programs aimed at acquiring new credit customers and encouraging existing customers to buy. 
She wrote marketing program designs and time and action schedules, prepared budgets and expense variance reports, 
and supervised the creation and printing of promotional pieces, such as letters, coupons, postcards, signs, credit cards 
and credit applications. 

October 1989 to March 1990, Customer Service Representative, Limited Credit Services. Ms. Dailey handled 
customers' mail and telephone inquiries regarding their charge accounts. 



September 1988 to September 1989, Journalism Student Counselor, The Ohio State University. Ms. Dailey 
earned this associateship position. which she held throughout her year in graduate school. She assisted 
undergraduate journalism students in selecting courses and conducted tours of the School of Journalism for 
prospective students. 

May 1988 to September 1988, Newscaster, WBEXIWKKJ Radio. In this position. Ms. Dailey wrote, produced 
and reported news and feature stories on both radio stations. 

August 1986 to May 1988, Workshop Coordinator, Southeastern and Lorain Business Colleges. Ms. Dailey 
conducted motivational and professional image workshops for high school students and business professionals 
throughout Ohio, Kentucky and West Virginia as a public relations tool for the college. 

June 1985 to July 1986, Assistant Editor/Freelance Writer, Newslife. In this position. Ms. Dailey wrote feature 
and cover stories, edited copy and assisted with layout of a biweekly newspaper. She also took photographs, 
developed film and printed pictures. 

COMPUTER PROFICIENCY: 

Macintosh experience with Pagemaker, Freehand, WordPerfect, Photoshop, Excel and Microsoft Word. IBM
compatible experience with WordPerfect, Exe<=l and Microsoft Word. 

MISCELLANEOUS: 

Specialized training received in Community Relations and Risk Communications. 

CUSTOMERS: 

U.S. Department of Energy (DOE) 
Bechtel Jacobs Company LLC 



DAVID E. KORNS 

EDUCATION: 

B.Sc., Nuclear Engineering, University of Cincinnati, 1986 

WORK SUMMARY: 

Mr. Korns is the manager for the Environmental Information Management and Technology Section in SAIC's 
Environmental Compliance & Assessment Division. In this position, he has managed a variety of projects for 
several different clients in all facets of environmental data management. Currently, Mr. Korns oversees the 
environmental data management process for several government and commercial facilities. Project activities 
include sample and analysis planning, data collection and tracking, data analysis and reporting, spatial analysis 
and software development. Mr. Korns manages the Information Technology (IT) needs for 270 employees 
across several SAIC offices. He has developed the division's wide area network (WAN) by connecting the 
local area networks at each of the three Ohio offices. The WAN includes Internet e-mail and world wide web 
access. In the past, Mr Korns' s non-environmental work has included computer analysis models, programs 
and prototypes for the Department of Energy's (DOE's) Oak Ridge and Savannah River Plants, Office of 
Civilian Radioactive Waste Management, Pittsburgh Energy Technology Center, and the Nuclear Regulatory 
Commission. 

PROFESSIONAL EXPERIENCES: 

• 1984-present, SAIC, Manager Information Management and Technology Section, Environmental 
Compliance & Assessment Division. SAIC - As section manager, Mr. Korns manages an 
environmental staff which specializes in environmental data quality, data analysis, geographical 
information systems, web based database technology and information technology throughout the 
Midwest. He oversees the information systems for three Ohio offices, two Pennsylvania offices and 
one office in Maryland. His section is involved with environmental data collection, database 
development, and statistical analysis~ comprehensive environmental data quality assessments through 
data validation~ spatial data analysis and mapping utilizing a geographic information system (GIS)~ 
and three dimensional geospatial visualization. 

For the Portsmouth Gaseous Diffusion Plant (Portsmouth, Ohio), Mr. Korns currently supports the 
handling of environmental monitoring, compliance, and restoration information. His staff manages 
over 50,000 groundwater results per year for an annual report. His staff also provides Geographic 
Information System (GIS) support and three dimensional geospatial visualization for all Portsmouth 
groundwater activities. Mr. Korns' staff has authored the Portsmouth OREIS Data Management Plan 
and Project Management Plan. OREIS is a consolidated environmental information management 
system for DOE-Oak Ridge and will be utilized as the site's repository of all environmental data . 

. • 
For the law firm Thompson, Hine and Flory (Cleveland, Ohio), Mr. Korns managed the conversion 
of all historic environmental data into a consolidated database system. His staff converted several 
boxes ofhardcopy environmental data from characterization activities at a site into a 50,000 record 
database. This allowed TIIF staff to query, sort and organize data by chemical, location, and 
concentration. 

For the DOE Mound Environmental Restoration Program (Miamisburg Ohio), Mr. Korns managed 
the collection of all historic environmental data into a consolidated database system (MEIMS). His 
staff collected environmental data from Mound contractors and consolidated them into one system. 



The system maintains over 700,000 chemical results analyzed from over 8,000 spatial locations. Over 
36,000 documents have been indexed and maintained in a Document Management System. 

For the Bethelehem Steel Corporation, (Bethlehem, PA), Mr Korns oversees the data management for 
data collection, analysis and reporting for data collected at the Bethlehem Steel Lehigh Plant. Over 
300 samples generated 15,000 analytical results reported over two phases of field work at one of the 
Lehigh areas. 

For the Corps of Engineers, (Ft. Hood Texas), Mr Korns oversees the data management for all aspects 
of data collection, analysis and reporting for a RFI. Over 1000 samples generated 150,000 analytical 
results reported over four phases of field work. 

For the Wright-Patterson Air Force Base OU3 Rl/FS project (Dayton, Ohio), Mr. Korns was involved 
in the implementation of SAIC's Environmental Information Management System. The system tracked 
the entire flow of data from sample creation to validated analytical results. He managed the CAD/GIS 
staff in support of the RI report which included over 100 unique maps and drawings from geologic 
cross sections to contaminant plumes. 

For the Coit Road Rl/FS (Cleveland, Ohio), Mr. Korns developed a data management system to 
support the risk assessment effort which contained all RI and background sample information and 
laboratory results. After the RI data were validated by SAIC, he developed data analysis summaries, 
comparison to background, and the list of contaminants of concern. 

For the Anny Corp of Engineers (COE), Mr. Korns developed the sampling and analysis database for 
the Monongahela River study in Pennsylvania. Samples were collected and tracked from over twenty 
different locations along the river. After the samples were analyzed for target compounds and 
analytes, the data were loaded, summarized and compared against Pennsylvania Department of 
Environmental Resources (PDER) standards. 

For the Nuclear Regulatory Commission (NRC), Mr. Korns developed a LOTUS 123 statistical 
analysis model that evaluated nuclear power plant component failure data for several nuclear power 
plants. The system analyzed data for aging trends, generated statistical values for aging rates, 
confidence bounds and goodness of fit, and plotted failure rate verses age. 

For the Department of Energy's Savannah River Plant (South Carolina), he developed a prototype 
expert system for proper classification of hazardous materials that are shipped from the Savannah 
River site. A rule based system guided S.P .. personnel through DOT, RCRA and CERCLA 
requirements. He also developed a Lotus 1-2-3 Monte Carlo simulation of the effect of cold weather 
on the shipments of Uranyl Nitrate Hexahydrate from the Savannah River Plant. Eleven random 
variables were sampled independently for calculating the conditions effecting the arrival temperature 
of the shipments. 

For the Department of Energy's Y-12 Plant (Oak Ridge, Tennessee), he analyzed the effect of the heat 
generated by the decay of nuclear materials transported in shipping containers. These analyses were 
included in Safety Analyses Reports for Packaging (SARPs). Mr. Korns also reviewed radiation 
shielding analysis for the same shipping containers. 

For the DOE's Oak Ridge Operations sites, Mr. Korns studied the feasibility of automated mapping 
for the Emergency Operation Center computers. Electronic maps were selected for content and 
compatibility. Electronic USGS maps were selected for the PORTS facility. 



c For the Office of Civilian Radioactive Waste Management he developed a prototype document header 
classification system for the DOE Licensing Suppon System (LSS) catalogers. He interpreted the 
system requirements and developed a prototype which used rules for proper screening of input data 
as it was typed into a database. Mr. Korns also developed a Comment Tracking System for the 
Nevada Nuclear Waste Storage Investigations high level nuclear waste repository project. He 
collected system requirements from observing NNWSI personnel and successfully accommodated 
comments from over I 00 reviewers and generated printed reports for reviewers, disciplines and A/E's 
as well as summary sheets. He also developed the Information Needs/Site Characteri7.ation Tests 
knowledge base for the Department of Energy Salt Repository Project (SRP) Site Characteri7.ation 
Program. He applied a knowledge base (expen system) tool. The tool used a dynamic database with 
current information, general S.P. knowledge, and rules relating knowledge shared by S.P. programs 
to provide solutions for a user query's regarding information needed to resolve project issues. 

As an engineering assistant, Mr. Korns supponed the pressurized thermal shock analyses of two 
nuclear power plants. He developed a support system interaction analysis for the development of 
overcooling sequences. He also contributed to the development of various Safety Analysis Reports 
(SARs) for the Savannah River Plant. SARs were developed for burial grounds, process facilities and 
for the transportation of hazardous materials. 

• Nuclear Utilities, Engineering Assistant - Mr. Korns supponed the reactor core safety and transient 
analysis divisions for the Cincinnati Gas and Electric and Public Service Electric and Gas companies. 
In this role, he developed thermal hydraulic models for computer analysis of nuclear reactor cores. 
He designed computer models forthe feedwater/level and pressure control for a Boiling Water Reactor 
(BWR) and assisted in the verification of reactor core channel analysis models for a Pressurized Water 
Reactor (PWR). 

COMPUTER PROFICIENCY: 

SOFIW ARE EXPERIENCE: dBASE, CLIPPER, FOXPRO, LOTUS 1-2-3, DOS, BASIC, TURBO 
PROLOG, MS-FORTRAN, VMS FORTRAN, ORACLE 

HARDWARE EXPERIENCE: IBM MAINFRAME AND PC, VAX, MICROV AX, MACINTOSH, PC 
COMPATIBLE 

MISCELLANEOUS: 

Evaluation of Aging Effects in Component Failure and Maintenance Data, Vesely, W.E., Korns, D.E., 
Appignani, P.L., Scalzo, S.M. September 1989. 

SCP Tools, A Knowledge Base Toolbox for Documenting Relationships Among High-Level Issues and Site 
Studies Planned for Characterization of a Repository Site, Korns, D.E., Troy, K.S. March 1988. 

Safety Analysis, DPSTA-200-10. Evaluation of Accident Risks in the Transportation of Hazardous Materials 
by Truck and Rail at the Savannah River Plant, Best, R.E., Korns, D.E., et al. October, 1987. 

Analysis of Risk of Payload Freezing for Cold Weather Shipments of Uranyl Nitrate Solution Transponed in 
DOT MC312 Insulated Tank Trailers from the Savannah River Plant to Oak Ridge, TN, Best, R.E., Korns, 
D.E. August 1987.National Groundwater Association 



c CUSTOMERS: 

Department of Energy (DOE) 
Lockheed Martin Energy Systems (LMES) 
Department of Defense (DoD) 
Fort Recovery 
Wright Patterson Air Force Base 
MOUND 
Franklin Steel Drum 
Thompson, Hine and Flory 
Bethlehem Steel 
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STEVEN L. McBRIDE 

EDUCATION: 

B.S., Dual Majors in English and Photography, Minor in Chemistry, The Ohio State University, 1976, 3.2 GPA 

WORK SUMMARY: 

Mr. McBride has over 13 years Quality Assurance/Quality Control (QA/QC) experience in chemical sampling 
and analysis including supervision of laboratoiy operations. He is experienced in organic and inorganic data 
validation including many radiochemical methods. He has experience in leading data validation team efforts 
including procedure development, training, and coordination of work product submittals. Mr. McBride has written 
Quality Assurance Project Plans. He also has experience in lab service procurement and coordination and has 
performed laboratoiy audits. 

PROFESSIONAL EXPERIENCE: 

December 1992 to present. SAIC, Data Validation/Laboratory and QA Coordination. Mr. McBride 
provided extensive data validation support for various Mclean and Oak Ridge projects, on Department of Energy
Mound. Regional Soils Investigation and assisted in preparation of the Data Quality Assessment. He also 
provided data validation support for the Canal Special Sampling project for the same client. He provided 
extensive data validation support on the Wright-Patterson Air Force Base, Operable Unit 3 Remedial 
Investigation. 

As the data validation task leader for the Portsmuth Gaseous diffusion Plant's (Piketon, Ohio) Ground W atcr 
Protection Program, Mr. McBride was responsible for coordinating the flow of all validation efforts for a two 
company team. Technical functions performed in support of this task included defining data validation level 
requirements, developing a validation reporting system, and training of staff. 

As a team member, he has assisted in laboratoiy audits in support of stringent QA/QC guidelines for obtaining 
legally defensible data. 

Mr. McBride has assisted with the implementation of various program data validation procedures for both 
government and commercial remediation contracts. He also serves as the Columbus and Waverly offices QA 
coordinator, participating in various project QA functions, providing assistance as a resource, and reporting QA 
activities to the Group QA officer. 

June 1990 to December 1992, Lab Coordinator, The Ohio EPA. As Lab Coordinator for two Ohio EPA 
divisions, Mr. McBride managed $1 million in lab support contracts (state fiscal years 1991 and 1992). He also 
tracked site specific sampling expenses and filed reports in support of cost recovery efforts. As part of a technical 
support team, he reviewed sampling plans relative to site specific needs and program priorities to optimize use 
of lab support dollars statewide. Mr. McBride's responsibilities included assisting in lab service procurement, 
which involved writing technical specifications and leading laboratoiy site visits and audits. 

1987 - 1990, Organic Technologies, Lab Supervisor, Quality Control. 



1984- 1987, Wiley Organics. Analytical Chemist, Quality Control.· 

1982 - 1984 Freelance Photographer. Provided promotional material 
for Ronald McDonald House, Columbus. 

1976- 1982 Research Assistant, Medical Photographer 
O.S.U. Research Foundation and O.S.U. College of Medicine. 

COMPUTER PROFICIENCY: 

Word Perfect, various database and spreadsheet software and applications. 

MISCELLANEOUS: 

None 

CUSTOMERS: 

Department of Energy (DOE) 
Department of Defense (DoD) 



A. BRAD RICHARDSON 

EDUCATION: 

B.A., Geology, Ohio Wesleyan University, 1981 

WORK SUMMARY: 

Mr. Richardson has over 14 years of experience in the environmental sciences with panicular emphasis in the 
fields of geology, hydrogeology and engineering. His experience includes technical evaluation of groundwater 
flow, solute flow, and/or multiphase flow computer modeling of hydrogeologic systems. His work experience 
also includes planning, implementation, and technical supervision of field investigations ofCERCLA, industrial 
(RCRA), solidlhaz.ardous waste f3cilities, and oil & gas properties. Recently, he has served as project manager 
for a solid waste facility closure (at DOE facility) and for a large scale U.S. Army Corp of Engineer 
investigation; and has co-authored the reports for these projects. 

PROFESSIONAL EXPERIENCE: 

November 1992 to present, Senior Project Geologist/Hydrogeologist, SAIC. As a senior project hydro
geologist, Mr. Richardson has provided project suppon to SAIC projects at the PORTS, Mound, and Wright
Patterson Air Force Base (WPAFB) facilities. He has provided extensive work on Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) and Remedial Investigation/Feasibility 
Study (Rl/FS) programs by contributing to the expansion of field-based activities on Department of Defense 
(DOD) and Department of Energy (DOE) hazardous waste sites. He has supervised geological/hydrogeological 
field activities for operable units at the Mound, WPAFB and U.S. Army Corps of Engineer facilities; field 
activities included soil gas surveys, soil borings, monitoring well installation, well sampling, and 
hydrogeological testing. Subsequent data analysis and repon writing tasks were undenaken by Mr. 
Richardson. He has provide project suppon on commercial industrial facilities in Ohio including Title V/air 
pollution pennitting requirements; developed a Groundwater Quality Assessment Work Plan for a Resource 
Conservation and Recovery Act (RCRA) surface impoundment facility. 

Mr. Richardson has provided three-dimensional groundwater flow and solute transport modeling, as well as 
DNAPL multiphase flow modeling suppon to Corrective Measure Studies at the Portsmouth, Ohio, Uranium 
Enrichment Facility. DNAPL multiphase flow modeling using MAGNAS and solute transport modeling using 
FRAC3DVS, including calibrating and sensitivity analysis, were performed by Mr. Richardson to determine 
if cleanup goals could be achieved. 

Mr. Richardson has extensively provided technical writing and field management support in developing an 
RCRA Facility Investiga~on (RFI) for the Army Environmental Center (AEC) at the Newport Army 
Ammunition Plant (NAAP) which included phase II and m assessments of soil, groundwater, surface water 
and sediments for contaminants related to the manufacturing and disposal of various explosives and nerve 
agents. 

December 1989 to November 1992, Project Geologist, Killam Associates. As project geologist, Mr. 
Richardson has developed and implemented Closure Plans and Groundwater Quality Assessment Plans 
(GQAP) for RCRA facilities. He has conducted several site assessments for various industrial clients which 
included groundwater and solute transport/fate assessments; supervised field activities which included soil gas 



surveys, soil borings, monitoring well installation., and slug testing; and managed studies of detailed cost 
analysis for solid waste landfills which included various scenarios to assess the impact of capacity and BAT 
levels on cost. He has coordinated studies for several captive landfill sites in Ohio, including an evaluation of 
land disposal restriction requirements for hazardous waste management facilities; conducted several stonn 
water management studies for industrial and construction sites including compliance sampling/analysis of stonn 
water and preparing storm water pollution preventions plans. 

November 1987 to December 1989, Project Geologist, R.D. Zande. As project geologist, Mr. Richardson 
was responsible for development of new and existing solid waste disposal sites: conceptual site design, final 
plan, and PTI report wiring; directed soils/hydrogeological drilling field operations; reviewed all resultant 
soils/hydrogeological data from subcontracted consultants; analyzed conclusions and made final design 
recommendation. He presented hydrogeological seminar to Ohio EPA to explain siting requirements under H.B 
592 and assessed geological background of project sites necessary for explosive landfill gas migration analysis 
and compliance with H.B. 65. 

March 1983 to August 1986, engineering Assistant, EMH&T. Mr. Richardson engineered commercial and 
residential developments including: site layout, storm water management and earthwork balance; also 
responsible for street, storm sewer, sanitary sewer and water main design for small scale as well as large scale 
developments. · 

September 1981 to January 1983, Geologist, Murphy Oil Co. As the geologist, Mr. Richardson was 
responsible for exploration and production of oil and gas in Ohio, West Virginia, and Pennsylvania. Company 

\ field representative: supervised drilling operations, logged Oil & Gas wells . 
. 1 

COMPUTER PROFICIENCY 
IBM-compatible experience includes Word, Word Perfect, Lotus, Excel, SURFER, QuickLog5, and MCAD. 
Also UNIX (Solaris Operating System) experience. 

MISCELLANEOUS: 
Member: Association of Groundwater Scientist and Engineers 

CUSTOMERS: 
Department of Energy (DOE) 
Department of Defense (DOD) 
Lockheed Martin Energy System 
U.S. Army Corps of Engineers 
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10.1 INTRODUCTION 

RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE 11.1999 

10.0 PUBLIC INVOLVEMENT PLAN 

This Public Involvement Plan (PIP) has been developed in preparation for public involvement activities 
that will be conducted during the implementation and upon completion of the Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) at the Scotts Marysville facility in Union County, 
Ohio. The purpose of this document is to provide an official forum for addressing potential community 
concerns regarding site environmental issues and a means to enhance communication among local 
residents; city, county, state, and federal public officials; Ohio Environmental Protection Agency (Ohio 
EPA) regulators; employees; and the Scotts Company throughout the duration of the project. The 
activities discussed in this plan are designed to meet these public communication needs and to satisfy 
regulatory requirements and guidelines. Appendix 10 C contains the Glossary of Terms. 

This PIP summarizes past and present community concerns, outlines key objectives of the program, and 
presents an action plan for conducting public involvement activities in conjunction with the site 
investigation and remediation. The plan is divided into the following sections: 

• An overview of the PIP (this section), 
• A description and brief history of the facility; 
• A profile of the Marysville community, its interest in and concerns about the site; 
• A description of the public involvement objectives, activities, and timing; and 
• Suggestions for future activities. 

Appendix I 0 A to this plan provides a mail list of interested parties and organizations, and Appendix 10 B 
lists locations for public meetings and the information repository. 

This PIP will be reviewed and revised as needed based on any changes in public concerns or regulatory 
requirements in order to maintain effective dissemination of information. 

10.2 SITE HISTORY 

The Scotts Marysville facility is located about 1.5 miles southeast of Marysville, Ohio (Refer to Figure 
2.1 ), at the intersection of Scotts lawn Road and Industrial Parkway. The site is bounded by State Route 
(SR) 33 to the east, the Goodyear Plant to the south, Dennison Hydraulics to the north, and agricultural 
land to the west. The facility is bordered by property used for agricultural, residential, and industrial uses. 

The Scotts Company formulates lawn and garden fertilizers at the Marysville facility. Construction of the 
facility began in 1955, and production started in 1957. Prior to 1955, the area was used for agricultural 
purposes. The Scotts Company facility consists of a main plant area, along with waste treatment and 
storage areas, research laboratories, product test fields, and unused land. The facility has four main 
process lines for the manufacture of its lawn and garden care products. Between 1956 and 1984, facility 
and process wastes were di~posed of on site. The facility waste disposal areas included five landfills and 
two field broadcast areas (Plate 1 ). 

Landfill No. I is located in the northwest portion of the property, just west of the railroad tracks and south 
of the stream. This landfill was utilized for waste disposal between 1956 and 1959. Landfill No. 2 is 
located in the east-southeast comer of the site, southwest of Industrial Parkway and southeast of 
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Scottslawn Road. A stream is located along the eastern and southern boundaries of the landfill. This 
landfill was utilized for waste disposal between 1959 and 1961. Landfill No. 3 is located in the northeast 
comer of the property, southeast of Scottslawn Road, and is bisected by SR 33. A portion of the landfill 
is present northeast of SR 33. Landfill No. 3 was used to dispose of waste between 1962 and 1964. 
Landfills No. 4 and 5 are located in the south-southeast comer of the site and are separated by a small 
stream. Another stream flows along the north side of each landfill. Waste disposal occurred at Landfill 
Nos. 4 and 5 from 1965 to 1976 and from 1976 to 1984, respectively. Field Broadcast Area No. 1 is 
located to the northwest of Landfill Nos. 4 and 5. Lawn products were spread between 1972 and 1973. 
Field Broadcast Area No. 2 is located to the northwest of Landfill No. 1 and was used for lawn product 
disposal between I 970 and 1971. 

The lateral extent of waste disposal at each of the landfills is difficult to pinpoint because thick vegetation 
has grown in and around the landfills. At most of the landfills, there is no remaining surface expression 
marking the limit of waste placement. Aerial photographs taken between 1957 and 1994 were studied to 
locate landmarks that could be used to better define the limit of waste placement. 

The 0.M. Scott & Sons Co., now The Scotts Company, filed a U.S. EPA 103(c) Notification of 
Hazardous Waste Site Form on June 4, 1981. The 103(c) Notification stated that pesticides and fertilizers 
and some laboratory wastes were disposed on site. Much of the waste deposited in the landfills and field 
broadcast areas was off-spec vermiculite waste. The quantities of pesticides or herbicides contained in 
the vermiculite waste are unknown. 

The Scotts Company initiated a voluntary hydrogeologic investigation in November 1996. Fourteen 
groundwater monitoring wells were installed and sampled. At this time Scotts also initiated a 
groundwater monitoring program utilizing fourteen new wells and also incorporating surface water and 
stream sediment sampling at three locations along Crosses Run. Six additional wells were added in 1997 
to further evaluate groundwater conditions in two areas. To date, the only detections of pesticides in 
groundwater have been at low levels near the method detection limits. The groundwater monitoring 
conducted to date does not indicate that the waste units have had a major impact on groundwater. 

10.3 COMMUNITY PROFILE AND CONCERNS 

The community is typically described as the region that is economically and culturally impacted by site 
operations. This includes the following counties: Union, Marion, Delaware, Franklin, Madison, 
Champaign, Logan, and Hardin. Based on the 1990 U.S. census, the total population of the eight-county 
area is approximately 1,271,117, with the population of the city of Marysville estimated at 9,656. 
Approximately 850 people are employed at the Scotts Marysville facility as plant personnel and in 
administrative positions. Employees commute from all surrounding counties, with the greater portion of 
workers residing in Union and Franklin counties. 

10.4 PUBLIC INVOLVEMENT OBJECTIVES AND ACTIVITIES 

The public involvement objectives and activities were developed to encourage public participation during 
upcoming activities at the site. They are intended to ensure that residents and interested officials are 
informed about and offered an opportunity to provide input on the RFI and Corrective Measures 
Implementation (CMI) activities at the Scotts Marysville facility. 
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10.4.1 Public Involvement Objectives 
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{' The objectives of the public involvement activities for this site are to: 
·.__,_/ 

• Provide updates on site progress to employees; citizens; city, county, state, and local officials; 
and media; 

• Educate the community about the RFl/CMI process; 
• Provide opportunities and methods for concerned parties to voice comments and 

receive responses regarding environmental issues at the site; and 
• Communicate with the media to enable them to provide accurate information to the 

public. 

10.4.2 Public Involvement Activities 

Two Ohio EPA staff members have been designated as contact persons for the project. The site 
coordinator, Chris Bulinski, CDO, Division of Hazardous Waste Management, oversees all site activities; 
and the public involvement coordinator, Tracy Freeman, coordinates the public involvement activities. 

Various methods and techniques will be used to provide a forum for open communication during the RFI 
process, and they are discussed below. Proposed dates for the following activities are presented in Table 
10.1. 

Public Information 

Fact sheets written in nontechnical language will be produced as needed at particular milestones during 
the investigation process to provide the public with detailed information about the site activities. Stories 
or inserts may also be placed in the site's internal publication, Green Scene, to keep employees informed 
of the same accomplishments. The company's intranet system may also be used as a communication 
vehicle for employees. 

An information repository containing documents and other information about the Scotts Marysville 
facility has been established at the Marysville Public Library in Marysville, Ohio. Appendix 10 B 
contains the information repository address, telephone number, and contact person's name. Prepared 
news releases will be disseminated to local newspapers, radio stations, and television stations to announce 
the occurrence of any public meetings and/or public comment periods, to report on project progress 
and/or completion, and to report the discovery of any significant findings at the site. News releases will 
be sent to the media listed in Appendix I 0 A. 

A legal notice and brief synopsis of any proposed corrective measures will be published in a major 
newspaper of general circulation. 

Public Participation 

A 30-day public comment period will be held upon completion of the investigation when Ohio EPA has 
approved the selected corrective measures. The purpose of the public comment period is to enable all 
interested parties, including local officials, residents, groups, and Scotts, an opportunity to express their 
opinions about the selected corrective measures. The comment period will be determined by Ohio EPA 
and will be announced in a public notice advertisement published in the local newspaper and in a news 
release sent to local media. 
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Depending on the level of public interest expressed, a public meeting may be held during the public 
comment period to provide an open forum for citizens to present their questions and comments about the 
selected corrective measures. Public meetings may also be held at other stages throughout the process, if 
needed. 

Public comments and questions can be directed to Ohio EPA's Division of Hazardous Waste Management 
or Public Interest Center at any time throughout this process. 

The PIP will be revised and updated as necessary, based on the progress of the investigation. Updates 
may be needed to verify information, assess the PIP to date, and develop public involvement activities for 
the CMI phase, if any. 

Table 10.1 

Implementation Timeline for Public Involvement Activities* 
Scotts Marysville Facility 

Union County, Ohio 

Activity Start Date 
Finalize and implement Public 06115199 
Involvement Plan 
Provide communication to 6115199 
residents and officials 
Establish contact person 06101199 
Establish information repository 06115199 
Draft and disseminate news 06115199 
releases 
Prepare fact sheets 06115199 
Hold public meetings 618199** 
Provide public notices 619199 
*Start dates are dependent on approval of the Scotts RFI Work Plan. 
**Actual date to be determined by Ohio EPA 
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Completion Date 
ongoing 

ongoing, as needed 

061151991 
ongoing 
ongoing, as needed 

ongoing 
ongoing, as needed 
ongoing 



10.5 SUGGESTED FUTURE ACTMTIES 
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Upon completion of the site investigation and throughout the implementation of corrective measures, if 
required, it may be necessary to provide further information to the public. Should various groups express 
a heightened interest in environmental issues at the site, it may be beneficial to establish a list of key 
stakeholders, which may consist of a core group of employees, residents and public officials. Intermittent 
informational workshops may be held with this small group as an educational tool and to obtain 
additional input regarding decisions about the site. Such a group could also help establish and refine 
action plans to meet site-specific needs. 

It would also be of benefit to the Scotts Company, as well as the community to provide environmental 
educational programs to area schools, such as sending volunteers to judge area science fairs and 
presenting science/environmental demonstrations in classrooms. In addition, some community or school 
groups may be interested in touring the facility in the future. 
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Federal Elected Officials 

Senator Mike DeWine 
140 Russell Senate Office Building 
Washington, DC 20510 
(202) 224-23 I 5 

Senator George Voinovich 
I 40 Russell Senate Office Building 
Washington, DC 20510 
(202) 224-3353 

State Elected Officials 

Governor Bob Taft 
77 South High Street 
30th Floor 
Columbus, OH 43215 
(614) 644-0957 

Senator Larry Mumper, 261
h District 

Senate Building 
Room #035 First Floor 
Columbus, OH 43215 
(614) 466-8049 

Representative Edward Core, 871
h District 

77 South High Street 
11th Floor 
Columbus, OH 43266-0603 
(614) 466-8147 

City Officials 

Mayor John Taulbee 
125 East Sixth Street 
Marysville, OH 43040 
(93 7) 642-6015 

County Officials 

James Mitchell, President 
Union County Commissioners 
233 West Sixth Street 
Marysville, OH 43040 
(937) 645-3012 
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Representative David Hobson 
1514 Longworth House Office Building 
Washington, DC 20515 
(202) 225-4324 

Lt. Governor Maureen O'Conner 
77 South High Street 
30th Floor 
Columbus, OH 43215 
(614) 644-0957 

Thomas McCarthy 
Union County Commissioners 
233 West Sixth Street 
Marysville, OH 43040 
(937) 645-3012 
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Don Fraser 
Union County Commissioners 
233 West Sixth Street 
Marysville, OH 43040 
(937) 645-3012 

State Officials/Regulators 

Chris Bulinski, Site Coordinator 
Ohio EPA Central District Office 
3232 Alum Creek Drive 
Columbus, OH 43207-3417 
(614) 728-3778 

Tracy Freeman, Public Involvement Coordinator 
Ohio EPA Public Interest Center 
Lazarus Government Center 
P.O. Boxl049 
Columbus, OH 43216-1049 
(614) 644-3020 
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Rebecca Roush, Clerk of Commission 
Union County Commissioners 
233 West Sixth Street 
Marysville, OH 43040 
(937) 645-3012 

Interested Citizens (to be added as determined by public meetings) 

Media 

Newspapers 

Marysville Journal Tribune 
Newsroom - Cindy Brake, Business Page Reporter 
207 North Main Street 
Marysville, Ohio 
(93 7) 644-9111 
e-mail: jtnews@marysvillejt.com 

Television 

WCMHNews4 
Attn: Kelly Frombach 
3165 Olentangy River Road 
Columbus, OH 43202 
(614) 263-5555 

WBNS I 0-TV Eyewitness News 
Attn: Assignment Desk 
770 Twin Rivers Drive 
Columbus, OH 43215 
(614) 460-3950 

10-7 

Columbus Dispatch 
Newsroom - Randy Edwards, 
Environmental or Business Editor 
34 South Third Street 
Columbus, OH 43215 
(614) 461-5200 
fax: (614) 461-7580 

WSYX-TV-Channel 6 
Attn: Assignment Editor 
1261 Dublin Road 
Columbus, OH 43215 
(614)481-6666 



Radio 

wuco 
Attn: Mike Ramsey, News Director 
107 North Main Street 
Marysville, OH 43040 
(937) 644-1160 
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WTVN 610 AM Radio 
Newsroom 
1301 Dublin Road 
Columbus, OH 43215 
(614) 487-2555 
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PUBLIC MEETING LOCATIONS AND INFORMATION REPOSITORY 

Public Meeting Facility 

(to be determined by Ohio EPA) 

Information Repository 

Marysville Public Library 
Attn: Patricia Amis, Director 
231 South Plum Street 
Marysville, OH 43040-1596 
(937) 642-1876 
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Appendix 10 C 

GLOSSARY OF TERMS 

CMI - see "Corrective Measures Implementation." 

RCRA FACILITY INVESTIGATION WORK PLAN 
FOR THE SCOTTS COMPANY 

JUNE 11. 1999 

Corrective Measures Implementation (CMI) - The phase of the RCRA corrective action process in 
which the selected remedial measure is implemented. 

field broadcast area - Areas of land used for the surface depositing of off-specification fertilizers and 
pest/weed control products at the Scotts facility. 

groundwater - Water found beneath the earth's surface that fills pores between materials such as sand, 
soil, or gravel. 

hydrogeologic - Relating to the hydraulic aspects of site geology. 

off-spec - Off-specification. 

RCRA - see "Resource Conservation and Recovery Act." 

RCRA Facility Investigation (RFI) -The phase of the RCRA corrective action process in which an 
investigation is conducted in order to determine the nature and extent of any contamination. 

Resource Conservation and Recovery Act (RCRA) - A federal law that established a regulatory 
system to track hazardous substances from generation until disposal. The law requires safe and secure 
procedures to be used in treating, transporting, sorting, and disposing of hazardous substances. RCRA is 
designed to prevent new hazardous waste sites. 

RFI - see "RCRA Facility Investigation." 

vermiculite waste - Unwanted or off-specification fertilizers and pest/weed control products that were 
contained in a silicate-based (vermiculite) carrier. 
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FOR 

THE SCOTTS COMPANY 
14111 Scottslawn Road 
Marysville, Ohio 43041 

June 11, 1999 



RCRA FACILITY INVESTIGATION WORK PLAN 
FORTIIESCOTrSCOMPANY 

JUNE II, 1999 

11.0 SCHEDULE OF ACTIVITIES 

The proposed schedule for completing the RFI at the Scotts Marysville facility is shown in Figure 
11.1. This schedule begins with the submittal of the Draft RFI Work Plan to Ohio EPA and 
concludes with Ohio EPA's approval of the Final RFI Report. 
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ID Task Name Duration Start 
1 FINAL RFI WORKPLAN 92 days Fri sn/99 

2 I Preparation of Final RFI 36 days Fri 5/7/99 
Workplan 

3 I Delivery of Final RFI 0 days Fri 6/11/99 
Workplan to Ohio EPA 

4 I Ohio EPA Approval of Final 57 days Fri 6/11/99 
RFI Workplan* 

5 I RFI IMPLEMENTATION 96 days Fri 7/23/99 
·. 

6 I Mobilization 22 days Fri 7/23/99 

7 I Issue Subcontracts 15 days Fri 7/23/99 

8 I Brushcutting 5days Mon 8/9/99 

9 I Soil, Surface Water, and 33 days Mon 8/9/99 
Sediment Sampling 

10 I Non-drill Sampling 15 days Mon 8/9/99 

11 I Surface Water & 8days Mon 8/9/99 
Sediment Sampling 

12 I Background Hand 5days Mon 8/9/99 
Augering 

13 I On-site Hand 11 days Fri 8/13/99 
Augering 

14 I Drilling Sampling 26 days Mon 8/9/99 

15 I Direct Push (soil and 15 days Mon 8/9/99 
groundwater 

16 I Well Installation 12 days Mon 8/16/99 

17 I Well Survey 5 days Mon 8/30/99 

• Estimated Schedule I Task I I Milestone + 

RCRA FACILITY INVEST/GA T/ON SCHEDULE 

I 1999 
Finish Ma Jun 

Fri 8/6/99 

Fri 6/11/99 c=J 
Fri 6/11/99 • 6/11 

Fri 8/6/99 1-1 

Tue 10/26/99 .... 
Fri 8/13/99 ... 
Fri 8/6/99 D 

Fri 8/13/99 D 
Fri 9110/99 • • 

Mon 8/23/99 .. 
Mon 8/16/99 0 
Fri 8/13/99 I 0 

Mon 8/23/99 J D 
Fri 9/3/99 .... .... 

Mon 8/23/99 D 
Fri 8/27/99 D 
Fri 9/3/99 0 

Summa~ ..., ..., 

Figure 11.1 
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'1999 
ID Task Name Duration Start Finish Ma Jun 
18 Groundwater Sampling 26 days Mon 8/16/99 Fri 9/10/99 

19 I Development 22 days Mon 8/16/99 Mon 9/6/99 D 
20 I Sampling 23 days Tue 8/17/99 Wed 9/8/99 D 
21 I Slug Test 11 days Tue 8/31/99 Fri 9/10/99 D 
22 I Demobilization 5 days Mon 9/13/99 Fri 9/17/99 

23 I Data Analysis 61 days Mon 8/9/99 Fri 10/8/99 I 

~ Data Validation 44 days Mon 9/13/99 Tue 10/26/99 

DRAFT RFI REPORT 180 days Wed 9/22/99 Sun 3/19/00 

26 I Preparation of Draft RFI 90 days Wed 9/22/99 Mon 12120/99 
Report 

27 I Delivery of Draft RFI Report Odays Mon 12120/99 Mon 12120/99 I 
to Ohio EPA 

28 I Ohio EPA Review of Draft 90 days Tue 12/21/99 Sun 3/19/00 I 
RFI Report 

29 I Delivery of Comments to o days Sun 3/19/00 Sun 3/19/00 I 
Scotts 

30 I FINAL RFI REPORT 90 days Mon 3/20/00 Sat 6117/00 I 
31 I Preparation of Final RFI 60 days Mon 3/20/00 Thu 5/18/00 

Report 
32 I Delivery of Final RFI Report O days Thu 5/18/00 Thu5/18/00 I 

to Ohio EPA 
33 I Ohio EPA Approval of Final 30 days Fri 5/19/00 Sat 6/17/00 I 

RFI Reoort* 

* Estimated Schedule Task I I Milestone + Summary..., 'Y 

RCRA FACILITY INVEST/GA T/ON SCHEDULE 

Figure 11.1 
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APPENDIX C SECTION 
11 PLATES:  
THESE DOCUMENTS 
ARE OVERSIZED AND 
UNABLE TO BE 
IMAGED. PLEASE SEE 
THE CONSENT ORDER 
BINDERS TO VIEW THE 
PLATES. 
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SCOPE OF WORK FOR A CORRECTIVE MEASURES IMPLEMENTATION 

Introduction 

The purpose of the Corrective Measures Implementation (CMI) portion of Ohio EPA's Corrective 
Action process is to design, construct, operate, maintain and monitor the performance of the 
corrective measure(s) proposed by the regulated entity and approved by Ohio EPA. Thus far in 
the Corrective Action Program (CAP), the CMI process generally entailed a conceptual design 
phase for the selected remedy, a detailed review of intermediate plans and specifications by the 
implementing agency, and the development of final plans and specifications. 

The CAP encourages implementing agencies to make the process more flexible and 
streamlined. Intermediate design plans may or may not be required at specific design points 
(30, 50, 60, 90, and/or 95% are given as examples). Other sections may be combined or 
eliminated. Ohio EPA may consider other approaches to expedite the process and initiate 
implementation of corrective measure(s) more effectively. 

As discussed in Chapter II of the federal RCRA Corrective Action Plan (OSWER Directive 
9902.3-2A May 1994, Final), one such approach involves initiating lnterim/stabalization 
measures (ISMs) prior to the CMI. Plans submitted for ISMs (e.g., health and safety plans, 
public involvement plans) may be used or updated during the CMI, particularly since ISMs 
should be compatible with final corrective measures. In most cases this will be true, with the 
only changes being an expansion/adjustment of the ISMs to constitute a final remedy. 

Another approach to expedite the CMI process involves setting final remedial (or stabilization) 
media clean-up standards but not specifying the process by which the standards would be 
attained. This performance-based approach should lower oversight by Ohio EPA and promote 
faster, more effective cleanup. 
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Purpose 

The purpose of the Corrective Measures Implementation (CMI) program is to design, construct, 
operate, maintain and monitor the performance of the corrective measure or measures 
approved by the implementing agency. Corrective measures are intended to protect human 
health and/or the environment from releases from the facility. Scotts will furnish all personnel, 
materials and services necessary to implement the corrective measures program. 

Scope 

The documents required for Corrective Measures Implementation are, unless Ohio EPA 
specifies otherwise, a Conceptual Design, Operation and Maintenance Plan, Intermediate Plans 
and Specifications, Final Plans and Specifications, Construction Workplan, Construction 
Completion Report, Corrective Measure Completion Report, Health and Safety Plan, Public 
Involvement Plan, and Progress Reports. The scope of work (SOW) for each document is 
specified below. The SOWs are intended to be flexible documents capable of addressing both 
simple and complex site situations. If Scotts can justify, to the satisfaction of Ohio EPA, that a 
plan and/or report or portions thereof are not needed in the given site-specific situation, then 
Ohio EPA may waive that requirement. 

Ohio EPA may require Scotts to conduct additional studies beyond what is discussed in the 
SOWs in order to support the CMI program. Scotts will furnish all personnel, materials and 
services necessary to conduct the additional tasks to the extent needed to accomplish the 
objectives of the Consent Order. 
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Task I: Conceptual Design (15% Design Point) 

Scotts shall prepare a Conceptual Design (CD) that clearly describes the size, shape, form, and 
content of the proposed corrective measure; the key components or elements that are needed; 
the designer's vision of the corrective measure in the form of conceptual drawings and 
schematics; and the procedures and schedules for implementing the corrective measure(s). It 
should be noted that more than one conceptual design may be needed in situations where there 
is a complex site with multiple technologies being employed at different locations. Ohio EPA 
may require approval of the CD prior to implementation. The CD must, at a minimum, include 
the following elements: 

A. Introduction/Purpose: Describe the purpose of the document and provide a 
summary description of the project. 

8. Corrective Measures Objectives: Discuss the corrective measure objectives 
including applicable media cleanup standards. 

C. Conceptual Model of Contaminant Migration: Present a conceptual model of 
the site and contaminant migration. The conceptual model consists of a working 
hypothesis of how the contaminants may move from the release source to the 
receptor population. The conceptual model is developed by looking at the 
applicable physical parameters (e.g., water solubility, density, Henry's Law 
Constant, etc.) for each contaminant and assessing how the contaminant may 
migrate given the existing site conditions (geologic features, depth to 
groundwater, etc). Describe the phase (water, soil, gas, non-aqueous) and 
location where contaminants are likely to be found. This analysis may have 
already been done as part of earlier work (e.g., Current Conditions Report). If 
this is the case, then provide a summary of the conceptual model with a 
reference to the earlier document. 

D. Description of Corrective Measures: Considering the conceptual model of 
contaminant migration, qualitatively describe what the corrective measure is 
supposed to do and how it will function at the facility. Discuss the feasibility of 
the corrective measure and its ability to meet the corrective measure objectives. 

i. Data Sufficiency: Review existing data needed to support the design 
effort and establish whether or not there is sufficient accurate data 
available for this purpose. Scotts must summarize the assessment 
findings and specify any additional data needed to complete the 
corrective measure design. Ohio EPA may require or Scotts may 
propose that sampling and analysis plans and/or treatability study 
workplans be developed to obtain the additional data. Submittal times for 
any new sampling and analysis plans and/or treatability study workplans 
will be determined by Ohio EPA and will be included in the project 
schedule. 

E. Project Management Describe the management approach including levels of 
authority and responsibility (include organization chart), lines of communication 
and the qualifications of key personnel who will direct the corrective measure 
design and the implementation effort (including contractor personnel). 
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F. Project Schedule: The project schedule must specify all significant steps in the 
process and when all CMI deliverables (e.g., Operation and Maintenance Plan, 
Corrective Measure Construction Workplan, etc.) are to be submitted to Ohio 
EPA. 

G. Design Criteria: Specify performance requirements for the overall corrective 
measure and for each major component. Scotts must select equipment that 
meets the performance requirements. 

H. Design Basis: Discuss the process and methods for designing all major 
components of the corrective measure. Discuss the significant assumptions 
made and possible sources of error. Provide justification for the assumptions. 

i. Conceptual Process/Schematic Diagrams. 

ii. Site plan showing preliminary plant layout and/or treatment area. 

iii. Tables listing number and type of major components with approximate 
dimensions. 

iv. Tables giving preliminary mass balances. 

v. Site safety and security provisions (e.g., fences, fire control, etc.). 
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I. Waste Management Practices: Describe the wastes generated by the 

construction of the corrective measure and how they will be managed. Also 
discuss drainage and indicate how rainwater run-off will be managed. 

J. Required Permits: List and describe the permits needed to construct and 
operate the corrective measure. Indicate on the project schedule when the 
permit applications will be submitted to the applicable agencies and an estimate 
of the permit issuance date. 

K. Long-Lead Procurement Considerations: Scotts shall prepare a list of any 
elements or components of the corrective measure that will require custom 
fabrication or for some other reason why the items are considered long-lead 
items, the length of time necessary for procurement, and the recognized sources 
of such procurement. 

L. Appendices including: 

i. Design Data - tabulations of significant data used in the design effort; 

ii. Equations - list and describe the source of major equations used in the 
design process; 

iii. Sample Calculations - Present and explain one example calculation for 
significant or unique design calculations; and 

iv. Laboratory or Field Test Results. 

Task II: Operation and Maintenance Plan 

Scotts shall prepare an Operation and Maintenance (O&M) Plan that outlines procedures for 
performing operations, long-term maintenance, and monitoring of the corrective measure. A 
draft O&M Plan shall be submitted to the implementing agency simultaneously with the draft 
Plans and Specifications (see Ill). A final O&M Plan shall be submitted to the implementing 
agency simultaneously with the final Plans and Specifications. The O&M Plan shall, at a 
minimum, including the following elements: 

A. Introduction/Purpose: Describe the purpose of the document and provide a 
summary description of the project. 

B. Project Management Describe the management approach including levels of 
authority and responsibility (include organization chart), lines of communication 
and the qualifications of key personnel who will operate and maintain the 
corrective measures (including contractor personnel). 

C. System Description: Describe the corrective measure and identify significant 
equipment· 

D. Personnel Training: Describe the training process for O&M personnel. Scotts 
shall prepare, and include in the technical specifications governing treatment 
systems, the contractor requirements for providing: appropriate service visits by 
experienced personnel to supervise the installation, adjustment, start-up and 
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operation of the treatment systems, and training covering appropriate operational 
procedures once the start-up has been successfully accomplished. 

Start-up Procedures: Describe system start-up procedures including any 
operational testing. 

F. O&M Procedures: Describe normal operation and maintenance procedures 
including: 

i. Description of tasks for operation; 
ii. Description of tasks for maintenance; 
iii. Description of prescribed treatment or operation conditions; and 
iv. Schedule showing frequency of each O&M task. 
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H. 

Replacement schedule for equipment and installed components. 

Waste Management Practices: Describe the wastes generated by 
operation of the corrective measure and how they will be managed. Also 
discuss drainage and indicate how rainwater run-off will be managed. 

I. Sampling and Analysis: Sampling and monitoring activities may be 
needed for effective operation and maintenance of the corrective 
measure. To ensure that all information, data and resulting decisions are 
technically sound, statistically valid, and properly documented, Scotts 
shall prepare a Quality Assurance Project Plan (QAPP) to document all 
monitoring procedures, sampling, field measurements and sample 
analyses performed during these activities. Scotts shall use quality 
assurance, quality control, and chain-of-custody procedures approved by 
Ohio EPA. 

J. Corrective Measure Completion Criteria: Describe the process and 
criteria (e.g., groundwater cleanup goal met all compliance points for one 
year) for determining when corrective measures have achieved media 
cleanup goals. Also describe the process and criteria for determining 
when maintenance and monitoring may cease .. Criteria for corrective 
measures such as a landfill cap must reflect the need for long-term 
monitoring and maintenance. Satisfaction of the completion criteria will 
trigger preparation and submittal of the Corrective Measures Completion 
Report. 

K. O&M Contingency Procedures: 

i. Procedures to address system breakdowns and operational 
problems including a list of redundant and emergency back-up 
equipment and procedures; 

ii. Alternate procedures to be implemented if the corrective measure 
suffers complete failure. The alternate procedures must be able 
to prevent release or threatened releases of hazardous wastes or 
constituents which may endanger human health and/or the 
environment or exceed media cleanup standards; 

iii. The O&M Plan must specify that, in the event of a major 
breakdown and/or complete failure of the corrective measures 
(includes emergency situations), Scotts will orally notify the 
implementing agency within 24 hours of the event and will notify 
the implementing agency within 72 hours of the event. Written 
notification must, at a minimum, specify what happened, what 
response action is being taken and/or is planned, and any 
potential impacts on human health and/or the environment; and 

iv. Procedures to be implemented in the event that the corrective 
measure is experiencing major operational problems, is not 
performing to design specifications and/or will not achieve the 
cleanup goals in the expected time frame. For example, in certain 
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circumstances both a primary and secondary corrective measure 
may be selected for the Facility. If the primary corrective measure 
were to fail, then the secondary would be implemented. This 
section would thus specify that if the primary corrective measure 
failed, then design plans would be developed for the secondary 
measure. 

L. Data Management and Documentation Requirements: The O&M Plan 
shall specify that Scotts collect and maintain the following information: 

i. Progress report information; 
ii. Monitoring and laboratory data; 
iii. Records of operating costs; and 
iv. Personnel, maintenance and inspection records. 

This data and information should be used to prepare progress reports and the Corrective 
Measure Completion Report. 

Task Ill: Intermediate Plans and Specifications (30. 50. 60. 90 and/or 95% Design 
Point) 

[Note: Scotts may propose or Ohio EPA may require the submittal of several 
intermediate plans and specifications (e.g., at the 60% Design Point) or none at all.] 

Scotts shall prepare draft Plans and Specifications that are based on the Conceptual 
Design but include additional design detail. A draft O&M Plan and Construction 
Workplan shall be submitted to Ohio EPA simultaneously with the draft Plans and 
Specifications. The draft design package must include drawings and specifications 
needed to construct the corrective measure. Depending on the nature of the corrective 
measure, many different types of drawings and specifications may be needed. Some of 
the elements that may be required are: 

a. General Site Plans. 
b. Process Flow Diagrams 
c. Mechanical Drawings 
d. Electrical Drawings 
e. Structural Drawings 
f. Piping and Instrumentation Diagrams 
g. Excavation and Earthwood Drawings 
h. Equipment Lists 
i. Site Preparation and Field Work Standards 
j. Preliminary Specifications for Equipment and Material 

General correlation between drawings and technical specifications is a basic 
requirement of any set of working construction plans and specifications. Before 
submitting the project specifications to Ohio EPA, Scotts shall: 

a. Proofread the specifications for accuracy and consistency with the 
conceptual design; and 
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b. Coordinate and cross-check the specifications and drawings. 

Task IV: Final Plans and Specifications (100% Design Point) 

Scotts shall prepare Final Plans and Specifications that are sufficient to be included in a 
contract document and be advertised for bid. A final O&M Plan and Construction 
Workplan shall be submitted to the implementing agency simultaneously with the final 
Plans and Specifications. The final design package must consist of the detailed 
drawings and specifications needed to construct the corrective measure. Depending on 
the nature of the corrective measure, many different types of drawings and specifications 
may be needed. Some of the elements that may be required are: 

a. General Site Plans. 
b. Process Flow Diagrams 
c. Mechanical Drawings 
d. Electrical Drawings 
e. Structural Drawings 
f. Piping and Instrumentation Diagrams 
g. Excavation and Earthwood Drawings 
h. Equipment Lists 
i. Site Preparation and Field Work Standards 
j. Construction Drawings 
k. Installation Drawings 
I. Detailed Specifications for Equipment and Material 

Task V: Construction Workplan 

Scotts shall prepare a Construction Workplan which documents the overall management 
strategy, construction quality assurance procedures and schedule for constructing the 
corrective measure. A draft Construction Workplan shall be submitted to Ohio EPA 
simultaneously with the draft Plans and Specifications and draft O&M Plan. A final 
Construction Workplan shall be submitted to Ohio EPA simultaneously with the final 
Plans and final O&M Plan. Upon receipt of written approval from the implementing 
agency, Scotts shall commence the construction process and implement the 
Construction Workplan in accordance with the schedule and provisions contained 
therein. The Construction Workp-lan must be approved by Ohio EPA prior to the start of 
corrective measure construction. The Construction Workplan must, at a minimum, 
include the following elements: 

A. Introduction/Purpose: Describe the purpose of the document and 
provide a summary description of the project. 

8. Project Management Describe the construction management approach 
including levels of authority and responsibility (include organization chart), 
lines of communication and the qualifications of key personnel who will 
direct the corrective measure construction effort and provide construction 
quality assurance/quality control (including contractor personnel). 

C. Project Schedule: The project schedule must include timing for key 
elements of the bidding process, timing for initiation and completion of all 
major corrective measure construction tasks as specified in the Final 
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Plans and Specifications, and specify when the Construction Completion 
Report is to be submitted to Ohio EPA. 

Construction Quality Assurance/Quality Control Programs: The 
purpose of construction quality assurance is to ensure, with a reasonable 
degree of certainty, that a completed corrective measure will meet or 
exceed all design criteria, plans, and specifications. The Construction 
Workplan must include a complete Construction Quality Assurance 
Program to be implemented by Scotts. 

Waste Management Procedures: Describe the wastes generated by 
construction of the corrective measure and how they will be managed. 

Sampling and Analysis: Sampling and monitoring activities may be 
needed for construction quality assurance/quality control and/or other 
construction related purposes. To ensure that all information, data and 
resulting decisions are technically sound, statistically valid, and properly 
documented, Scotts shall prepare a QAPP to document all monitoring 
procedures, sampling, field measurements and sample analysis 
performed during these activities. Scotts shall use quality assurance, 
quality control, and chain-of-custody procedures approved by Ohio EPA. 

Construction Contingency Procedures: 

1. Changes to the design and/or specifications may be needed 
during construction to address unforeseen problems encountered 
in the field. Procedures to address such circumstances, including 
notification of the implementing agency, must be included in the 
Construction Workplan; 

2. The Construction Workplan must specify that, in the event of a 
construction emergency (e.g., fire, earthwork failure, etc.) Scotts 
will orally notify Ohio EPA within 24 hours of the event and will 
notify Ohio EPA in writing within 72 hours of the event. The 
written notification must, at a minimum, specify what happened, 
what response action is being taken and/or is planned, and any 
potential impacts on human health and/or the environment; and 

3. Procedures to be implemented if unforeseen events prevent 
corrective measure construction. For example, in certain 
circumstances both a primary and secondary corrective measure 
may be selected for the Facility. If the primary corrective measure, 
could not be constructed, then the secondary would be 
implemented. This section would thus specify that if the primary 
corrective measure could not be constructed, then design plans 
would be developed for the secondary measure. 

H. Construction Safety Procedures: Construction safety procedures 
should be specified in a separate Health and Safety Plan. 

I. Documentation Requirements: 
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Scotts shall describe how analytical data and results will be evaluated, 
documented, and managed. 

Cost Estimate/Financial Assurance: 

Financial assurance for corrective measure construction and operation 
may be required by an enforcement order. The Construction Workplan 
must include a cost estimate and specify which financial mechanism will 
be used and when the mechanism will be established. The cost estimate 
shall include both construction and operation and maintenance costs. An 
initial cost estimate shall be included in the draft Construction Workplan 
and a final cost estimate shall be included in the final Construction 
Workplan. The financial assurance mechanism may include a 
Performance or Surety Bond, a Trust Fund, a Letter of Credit, Financial 
Test and Corporate Guarantee equivalent to that in 40 CFR '265.13 or 
any other mechanism acceptable to Ohio EPA. 

Financial assurance mechanisms are used to assure Ohio EPA that 
Scotts has adequate financial resources to construct and operate the 
corrective measure. 

Task VI: Construction Completion Report 

Scotts shall prepare a Construction Completion (CC) Report which documents how the 
completed project is consistent with the Final Plans and Specifications. A CC Report 
shall be submitted to Ohio EPA when the construction and any operational tests have 
been completed. The CC Report shall, at a minimum, include the following elements: 

1. Purpose; 

2. Synopsis of the corrective measure, design criteria, and certification that 
the corrective measure was constructed in accordance with the Final 
Plans and Specifications; 

3. Explanation and description of any modifications to the Final Plans and 
Specifications and why these were necessary for the project; 

4. Results of any operational testing and/or monitoring, indicating how initial 
operation of the corrective measure compares to the design criteria; 

5. Summary of significant activities that occurred during construction. 
Include a discussion of problems encountered and how they were 
addressed; 

6. Summary of any inspection findings (include copies of key inspection 
documents in appendices); 

7. As built drawings of photographs; and 
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8. Schedule indicating when any treatment systems will begin full scale 
operations. 

Task VII: Corrective Measure Completion Report 

Scotts shall prepare a Corrective Measure Completion (CMC) Report when Scotts 
believes that the corrective measure completion criteria have been satisfied. The 
purpose of the CMC Report is to fully document how the corrective measure completion 
criteria have been satisfied and to justify why the corrective measure and/or monitoring 
may cease. The CMC Report shall, at a minimum, include the following elements: 

1. Purpose; 

2. Synopsis of the corrective measure; 

3. CMC Criteria: Describe the process and criteria for determining when 
corrective measures, maintenance and monitoring may cease. CMC 
criteria were given in the final O&M Plan; 

4. Demonstration that the completion criteria have been met. Include results 
of testing and/or monitoring, indicating how operation of the corrective 
measure compares to the completion criteria; 

5. Summary of work accomplishments (e.g., performance levels achieved, 
total hours of treatment operation, total treated and/or excavated 
volumes, nature and volume of wastes generated, etc.); 

6. Summary of significant activities that occurred during operations. Include 
a discussion of problems encountered and how they were addressed; 

7. Summary of inspection findings (include copies of key inspection 
documents in appendices); and 

8. Summary of total b&M costs. 

Task VIII: Health and Safety Plan 

Scotts shall submit a Health and Safety Plan for all field activity, although it does not 
require review and approval by Ohio EPA. The Health and Safety Plan shall be 
developed as a stand alone document but may be submitted with the CMI Workplan. 
The Health and Safety Plan must, at a minimum, include the following elements: 

1. Objectives: Describe the goals and objectives of the health and safety 
program (must apply to on-site personnel and visitors). The Health and 
Safety Plan must be consistent with the Facility Contingency Plan, OSHA 
Regulations, NIOSH Occupational Safety and Health Guidance Manual 
for Hazardous Waste Site Activities (1985), all state and local regulations 
and other Ohio EPA guidance as provided. 
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2. Hazard Assessment: List and describe the potentially hazardous 
substances that could be encountered by field personnel during 
construction and/or O&M activities. Discuss the following: 

1. Inhalation Hazards 
2. Dermal Exposure 
3. Ingestion Hazards 
4. Physical Hazards 
5. Overall Hazard Rating 

Include a table that, at a minimum lists: known contaminants, highest 
observed concentration, media, symptoms/effects of acute exposure. 

3. Personal Protection/Monitoring Equipment 

4. 

1. Describe personal protection levels and identify all monitoring equipment 
for each operational task. 

2. Describe any action levels and corresponding response actions (i.e., 
when will levels of safety be upgraded). 

3. Describe decontamination procedures and areas. 

Site Organization and Emergency Contacts 

List and Identify all contacts (include phone numbers), Identify the 
nearest hospital and provide a regional map showing the shortest route 
from the facility to the hospital. Describe site emergency procedures and 
any site safety organizations. Include evacuation procedures for 
neighbors (where applicable). 

Task IX: Public Involvement Plan 

All Public Involvement Plans (PIP) prepared by Scotts shall be submitted to Ohio EPA 
approval prior to use. Permittees/ Respondents must never appear to represent or 
speak for Ohio EPA before the public, other government officials, or media. 

Public Involvement activities that may be required for Scotts include the following: 

1. Conducting an open house or informal meeting (i.e., availability session) 
in a public location where people can talk to Ohio EPA officials and Scotts 
on a one-to-one basis; 

2. Preparing fact sheets summarizing current or proposed corrective action 
activities (all fact sheets should be reviewed by Ohio EPA prior to public 
distribution); 

3. Communicating effectively with people who have vested interest in the 
corrective action activities (e.g., providing written or verbal information in 
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the foreign language of a predominantly non-English speaking 
community); and 

Maintaining an easily accessible repository (such as a town hall or public 
library or the facility itself, in some limited circumstances) of information 
on the facility-specific corrective action program, including the order or 
permit, approved workplans, and/or other reports. 

A schedule for community relations activities shall be included in the PIP. 

Section X: Progress Reports 

Scotts will, at a minimum, provide Ohio EPA with signed bimonthly progress reports 
during corrective measure design, construction, operation and maintenance. Ohio EPA 
may adjust the frequency of progress reporting to address site-specific needs. For 
example, more frequent progress reports may be needed to track critical activities such 
as corrective measure construction and start-up. Progress reports must, at a minimum, 
include the following elements: 

1. A description of significant activities (e.g., sampling events, inspections, 
etc.) and work completed/work accomplishments (e.g., performance 
levels achieved, hours of treatment operation, treated and/or excavated 
volumes, concentration of contaminants in treated and/or excavated 
volumes, nature and volume of wastes generated, etc.) during the 
reporting period; 

2. Summary of system effectiveness. Provide a comparison of system 
operation to predicted performance levels (applicable only during 
operation of the corrective measure); 

3. Summaries of all findings (including any inspection results); 

4. Summaries of all contacts with representatives of the local community, 
public interest groups or State government during the reporting period; 

5. Summaries of all problems or potential problems encountered during the 
reporting period; 

6. Actions being taken and/or planned to rectify problems; 

7. Changes in personnel during the reporting period; 

8. Projected work for the next reporting period; and 

9. Results of any sampling tests and/or other data generated during the 
reporting period. 
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Section XI: Proposed Schedule 

Scotts will provide Ohio EPA with the following schedule for each unit in accordance with 
the requirements contained in Section IX(A)(3) of the Consent Order: 

Facility Submission Due Date 

Conceptual Design (I) [DATE] 

Operation & Maintenance Plan (II) [DATE] 

Intermediate Plans & Specifications (Ill) [NUMBER] days after Conceptual Design 
Approval 

Final Plans & Specifications (IV) [NUMBER] days after Ohio EPA comments 
on Intermediate Plans & Specifications (date 
of approval may be tied to submittal of the 
CMI Workplan, if required) 

Construction Workplan (V) Concurrent with Final Plans & Specifications 
(or approval thereof) 

Construction Completion (VI) [DATE] 

Corrective Measure Completion Report (VII) [DA TE] (based on when completion criteria 
are believed to have been satisfied) 

Health & Safety Plan (VIII) [DATE] 

Public Involvement Plan (IX) [DATE] 

Progress Reports on (I-IX) 
Bimonthly 
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APPENDIX E POND 3 CLOSURE 

The Permit To Install Application shall provide for the closure of Pond 3 
consistent with fully meeting/implementing the requirements set forth below: 

1. Scotts shall land apply wastewater at a rate that does not exceed the 
nitrogen requirements of the crop to be grown on the application site (200 
- 250 lb/acre grassland). 

2. The following isolation distances shall be maintained during land 
application: 

• 
• 
• 

Wells, public or private 
Neighbor occupied building 
Ponds, ditches, streams 

- 300 feet 
- 300 feet 
- 100 feet 

3. Nutrient waters shall not be land applied under any of the following 
conditions: 

• More than 0.5 inches of rainfall has occurred in the preceding 12 
hours or can be reasonably expected to occur during the day. 

• More than 1.0 inch of snow cover or frozen ground. 
• Under any circumstances or weather conditions that will lead to 

runoff of the applied nutrient water. 

4. Wastewaters generated through or in association with the Recycle I 
process wastewater treatment system shall not be land applied or 
disposed of in any of the recycle ponds. 

5. Scotts shall maintain a record of the nutrient water management program. 
Records shall be kept for each application as noted below and made 
immediately available to Ohio EPA upon request: 

• Application site location. 
• Amount of land utilized for land application. 
• Date(s) of application 
• Crop to be grown 
• Any problems, permit deviations (include explanation) or general 

comments. 

6. Appropriate erosion and sediment controls shall be installed prior to any 
construction at Pond 3. They shall be maintained until vegetation is 
established sufficient to control erosion. 
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7. Prior to construction, solidification tests shall be performed to determine 

the unconfined compressive strength of various mixtures of vermiculite 
waste and cement kiln dust (CKD) or other suitable material as approved 
by the Director of Ohio EPA. These tests shall be performed to determine 
the ratio of CKD and vermiculite waste that provides sufficient strength for 
compaction and suitable dewatering of the waste. The source of the 
cement kiln dust utilized in these tests shall be the same source selected 
by the contractor. The results of the solidification tests shall be submitted 
to and reviewed for acceptance by the Ohio EPA, Central District Office 
prior to construction. 

8. Waste shall be moved back from the stream, a minimum distance of 1 O 
feet, such that equipment can compact the soil into what will be referred to 
as the barrier wall between the waste and the stream. 

9. Soil used to construct the cap and the barrier wall shall have the following 
particle size distribution: 

100 % of the material must"pass a 1 O" screen with 98% of the material 
passing a 6" screen. 

95% of the material must pass a 3" screen. 

70% of the material must pass the #10 sieve. 

10. Soils used to construct the cap and the barrier wall shall be tested for the 
following parameters at intervals of every 3000 cubic yards of soil used: 

For particle size gradation using sieve and hydrometer testing (ASTM D-
422) 

For moisture/density relationship using either the Standard Proctor 
(ASTM-D-698) or Modified Proctor (ASTM D-1557) methods. 

11. Soil used, for both the barrier wall and the cap, shall have an in-situ 
permeability of no greater than 1x10-5 centimeters per second or 
laboratory determined permeability of no greater than 1x10-6 when 
compacted to 95% of the maximum Standard Proctor Density or 90% of 
the maximum· Modified Proctor Density. Results of the tests, on the soils 
to be used for construction, shall be submitted to Ohio EPA Central 
District Office at least 15 days prior to construction. 

12. The barrier wall and cap shall be installed in loose lifts not to exceed 8 
inches in thickness to facilitate uniform compaction. The lifts shall be 
compacted to at least 95% of the maximum Standard Proctor Density or 
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at least 90% of the maximum Modified Proctor Density and, at a minimum, 
have in-situ permeability of no greater than 1 x 10-5 centimeters per 
second or a laboratory determined permeability of 1 x 10-6 centimeters 
per second. 

During construction of the cap and the barrier wall, compaction must be 
monitored to ensure that the proper specifications are met. The following 
methods may be used, nuclear method (ASTM D-2922), sand cone 
(ASTM D-1556), or rubber balloon (ASTM D-2167). The nuclear method, 
if used, should be performed at least five times per acre per lift. The sand 
cone or rubber balloon methods should be performed at least three times 
per acre per lift. The sampling rate for any other methods that might be 
used will be determined on an individual basis. 

Upon completion of construction, the permeability of the cap and barrier 
wall must be determined. This can be accomplished through either field 
permeability testing (Boutwell two-stage permeameter, SDRI), a 
construction test pad or through laboratory testing of cap samples brought 
to the lab for analysis (Shelby tubes, soil blocks). The permeability 
requirements for each type of permeability determination are as follows: 

-For field permeability tests (Boutwell, SDRI), the required 
permeability of the cap is 1 x 10-5 cm/sec. 

-For laboratory permeability test (Shelby tubes, soil blocks), the 
required permeability of the cap is 1 x 10-6. One permeability test 
shall be performed for every 10,000 cubic yards of clay fill with a 
minimum of 2 samples. 

Any penetrations into the cap layer resulting from either compaction or 
permeability testing should be repaired using bentonite or a bentonite/soil 
mixture. 

15. The cap shall be at least 2 feet thick and maintain a minimum slope of 4% 
to ensure runoff during rain events. 

16. The cap shall be seeded with grasses or similar vegetation as many times 
as needed to establish a dense vegetative cover. 

17. The testing results, both during and after construction, should be 
submitted to Ohio EPA, Central District Office, along with the as built 
drawings of the pond closure, within 60 days of completion of 
construction. At a minimum, the as built drawings shall include a survey 
of the following: 



- the bottom elevation of the pond 
- bottom elevation of the cap 
- top elevation of compacted cap 
- full delineation of the barrier wall and waste limits 

18. The cap shall be maintained such that no ponding of water occurs and a 
good stand of vegetation is sustained. 

19. Mowing of the cap should occur at a frequency that prevents the 
establishment of trees and shrubs. 

20. Post-closure shall continue for 15 years. 
(A) Any time during the post-closure period, the director may: 
(1) Shorten the post-closure care period if a request has been made and 
the director finds that the reduced period is sufficient to protect human 
health and the environment, based on such factors as the inspections and 
monitoring results conducted in accordance with the PTI; or 
(2) Extend the post-closure care period, if the director finds that the 
extended period is necessary to protect human health and the 
environment, based on such factors as the monitoring results required by 
the PTI. 
(B) Post-closure care activities shall include, but are not limited to: 
(1) Continuing operation and maintenance the surface water management 
system, and the ground water monitoring system; and 
(2) Maintaining the integrity and effectiveness of the cap system, including 
making repairs to the cap system as necessary to correct the effects of 
settling, dead vegetation, subsidence, erosion, or other events, and 
preventing run-on and runoff from eroding or otherwise damaging the cap 
system; and 
(3) Semi-annual inspections of the landfill facility during each year of the 
post-closure care period and submittal of a written summary to the 
appropriate Ohio EPA district office not later than fifteen days after the 
inspection date detailing the results of the inspection and a schedule of 
any actions to be taken to maintain compliance with the PTI. The director 
may either increase the frequency of inspections, or, upon the request of 
the permittee, decrease the frequency of inspections if the results of past 
inspections justify either action; and 
(4) Fulfilling all monitoring and reporting requirements in accordance with 
the PTI. . 

21. Scotts shall develop a post closure groundwater monitoring plan, within 6 
months from the date of entry of the Consent Order or within 6 months 
following the closure of Pond 3 (whichever date comes first), to assess the 
potential groundwater impacts resulting from the Pond 3 closure. The 
monitoring plan developed to assess Pond 3 may be included in the 
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comprehensive/site wide groundwater monitoring plan being developed to 
address previously closed units and those units that will be closed through 
the RCRA Corrective Actions process. The plan shall provide for 
implementation of ground water monitoring within 3 months following 
review and acceptance by the Ohio EPA. 

If the ground water or surface water is found to be impacted by the waste 
in Pond 3, then corrective actions may be required to mitigate the 
contamination. 
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July 18, 2005 

VIA REGISTERED MAIL 

Ohio EPA, Central District Office 
Attn: DSW Enforcement Group Leader 
3232 Alum Creek Drive 
Columbus, Ohio 43207 

Ohio EPA 
Lazarus Government Center 
Division of Hazardous Waste Management 
Attn: Manager, Compliance Assurance Section 
P.O. Box 1049 
Columbus, Ohio 43216-1049 

Dale E. Vitale Esq. 
Ohio Attorney General's Office 
Environmental Enforcement Section 
State Office Tower 
30 East Broad Street 
25th Floor 
Columbus, OH 43215 

Ohio EPA, Central District Office 
Attn: RCRA Group Leader 
3232 Alum Creek Drive 
Columbus, Ohio 4320 

Ohio EPA 
Lazarus Government Center 
Division of Surface Water 
Attn: Enforcement Coordinator 
P .0. Box 1049 
Columbus, Ohio 43216-1049 

n~I 330.208. 1000 
FClX ~-330.208.100 I 

Re: The Scotts Company, Consent Order and Final Judgment, Entered January 
25, 2002, Union County Common Pleas Court, Case No. 01-CV-0277 

To whom it may concern: 

On January 25, 2002, The Scotts Company entered a Consent Order and Final 
Settlement in a case styled State of Ohio, ex rel. Betty D. Montgomery v. The Scotts Company, 
Case No. 01-CV-0277, Union County Common Pleas Court ("Order"). 

We are writing to notify you that The Scotts Company was merged into The 
Scotts Company LLC, its wholly owned subsidiary, as part of a corporate restructuring. This 
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Vorys, Sater, Seymour and Pease LLP 

restructuring is described more fully in the Proxy Statement, which I have included for your 
convenience. 

If you have any questions, please feel free to call. 

Since1~~ 

Kristin L. Wart 

KLW/slb 

Enclosure 
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