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IN THE MA TIER OF 

Collis, Inc. 

Respondent 
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) 

Docket No. RCRA-07-2012-0014 

_____________ ) 

ORDER 

Pursuant to 40 C.F.R. § 22.5(a)(1), electronic filing of page 17 of the Consent Agreement 

and Final Order is authorized in this proceeding. 

Dated: M~ J-1--(d-O 13 

Karina Borromeo 
Regional Judicial Officer 



UNITED STATES ENVIRONMENTAL PROTECTIQ~ AG,~N;EJY Pi·1l2: 3 3 
REGION 7 ul J tit .. . -l 

11201 RENNER BOULEVARD 
LENEXA, KANSAS 66219 

IN THE MATTER OF: 

Collis, Inc. 

EPA ID Number IAD047303771 

Respondent 

Proceeding under Section 3008 (a) and (g) of 
the Resource Conservation and Recovery Act 
as amended, 42 U.S.C. § 6928(a) and (g). 

) 
) 
) 
) CONSENT AGREEMENT AND 
) FINAL ORDER 
) 
) 
) 
) 
) 
) Docket No. RCRA-07-2012-0014 
) 
) 
) _______________________________ ) 

I. PRELIMINARY STATEMENT 

This proceeding was initiated on or about March 27, 2012, when the United States 
Environmental Protection Agency, Region 7 ("Complainant" or "EPA") issued a Complaint, 
Compliance Order and Notice of Opportunity for Hearing ("Complaint") to Collis, Inc. 
("Respondent"). Pursuant to Sections 3008(a) and (g) of the Solid Waste Disposal Act, as 
amended by the Resource Conservation and Recovery Act of 1976 and the Hazardous and Solid 
Waste Amendments of 1984 (hereinafter known as RCRA), Title 42 United States Code 
(U.S.C.), Section 6901 et seq., the Complainant sought civil penalties for alleged violations of 
Section 3005 ofRCRA and of 40 Code of Federal Regulations (C.F.R.), Sections 262.11, 279.22, 
273.13, 273.14, and 273.15. 

The Complainant and Respondent subsequently entered into negotiations in an attempt to 
settle the allegations contained in the Complaint. This Consent Agreement and Final Order 
(CAFO) is the result of such negotiations and resolves without hearing or adjudication all issues 
relating to the civil administrative claims arising from the allegations in the Complaint. 

II. CONSENT AGREEMENT 

1. Respondent and the EPA agree to the terms of this Consent Agreement and Final 
Order and Respondent agrees to comply with the terms of the Final Order. The terms of this 
CAFO shall not be modified except by a subsequent written agreement between the parties. 
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2. Respondent admits the jurisdictional allegations of the Complaint and agrees not to 
contest the EPA's jurisdiction in this proceeding or any subsequent proceeding to enforce the 
terms of the Final Order set forth below. 

3. Respondent neither admits nor denies the factual allegations and legal conclusions set 
forth in the Complaint. 

4. Without admitting liability or fault, Respondent waives its right to further contest the 
factual allegations and legal conclusions set forth in the Complaint in this or subsequent 
proceedings to enforce the terms of this CAFO, and agrees not to appeal the Final Order set forth 
below. 

5. Respondent explicitly waives its right to a hearing on any issue of fact or law set forth 
in the EPA's Complaint by virtue of this settlement but only for this case. 

6. Respondent and the EPA each agree to bear their own costs and attorneys' fees. 

7. This CAFO addresses and resolves all civil administrative claims for the RCRA 
violations alleged in the Complaint. Complainant reserves the right to take any enforcement 
action with respect to any other violations ofRCRA or any other applicable law, and Respondent 
reserves its defenses to any such claims. 

8. The effect of settlement described in Paragraph 7, above, ofthis Consent Agreement is 
conditioned upon the accuracy of Respondent's representations to the EPA, as memorialized in 
Paragraph 9, below, of this Consent Agreement. 

9. Respondent certifies that by signing this CAFO that to best of its knowledge, 
Respondent's facility is in compliance with all applicable requirements ofRCRA, 42 U.S.C. 
§ 6901 et. seq., and all regulations promulgated thereunder. 

1 0. Respondent agrees that, in settlement of the claims alleged in the Complaint, 
Respondent shall pay a mitigated civil penalty of $31,379.00 as set forth in Paragraph 1 of the 
Final Order below, and shall perform two Supplemental Environmental Projects ("SEPs") as set 
forth in this CAFO. The projected combined penalty mitigation amount of the SEPsis 
$91,809.00. 

11. Respondent agrees to pay any stipulated penalties as set forth in Paragraphs 13 
through 21 and 33 ofthis Consent Agreement. 

12. Respondent agrees to perform the compliance activities as set forth in Paragraph 5 of 
the Final Order. 
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13. In addition to the interest and per annum penalties described below, in the event that 
Respondent fails to pay the full amount of the penalty within the time specified in Paragraph 1 of 
the Final Order, Respondent agrees to pay Complainant a stipulated penalty in the amount of up 
to Five Hundred Dollars ($500.00) for each day the default continues. 

14. In addition to the interest and per annum penalties described below, in the event 
Respondent fails to comply with any of the compliance tasks identified in Section B of the Final 
Order of this CAFO, Respondent shall, for each such failure, be liable for a stipulated penalty in 
the amount of up to One Hundred Dollars ($100.00) for each day from the first to the fifteenth 
day, Three Hundred Dollars ($300.00) for each day from the sixteenth to the thirtieth day, and 
Five Hundred Dollars ($500.00) for each day thereafter that the failure continues. 

15. All penalties shall begin to accrue on the date that performance is due or a violation 
occurs, and shall continue to accrue through the final day of correction of the noncompliance. 
Nothing herein shall prevent the simultaneous accrual of separate penalties for separate 
violations. 

16. All penalties owed to the EPA under this Section shall be due within thirty (3 0) days 
of receipt of a notification of noncompliance. Such notification shall describe the 
noncompliance and shall indicate the amount of penalties due. Interest at the current rate 
published by the United States Treasury, as described at 40 C.P.R. § 13.11, shall begin to accrue 
on the unpaid balance at the end of the thirty-day period. 

17. All penalties under this Section shall be made payable in accordance with Paragraph 
2 ofthe Final Order of this CAFO, and notification shall be provided in accordance with 
Paragraph 3 of the Final Order of this CAFO. 

18. The payment of stipulated penalties shall not alter in any way Respondent's 
obligations to complete the performance required hereunder. 

19. The stipulated penalties set forth in this Section do not preclude the EPA from 
pursuing any other remedies or sanctions which may be available to the EPA by reason of 
Respondent's failure to comply with any of the requirements of this CAFO. 

20. Notwithstanding any other provision of this Section, the EPA may in its unreviewable 
discretion, waive any portion of stipulated penalties that have accrued pursuant to this CAFO. 

21. The payment of stipulated penalties specified in this CAFO shall represent civil 
penalties assessed by the EPA and shall not be deducted by Respondent or any other person or 
entity for federal, state or local taxation purposes. 
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B. Supplemental Environmental Project(s) 

22. In response to the violations ofRCRA, alleged in the Complaint and in settlement of 
this matter, although not required by RCRA or any other federal, state, or local law, Respondent 
shall complete the SEPs described in this CAFO, which the parties agree is intended to secure 
significant environmental or public health protection and improvement. 

23. Respondent shall complete the following SEPs: (a) a re-lamping project involving the 
replacement of high-mercury fluorescent fixtures and bulbs with low-mercury fluorescent 
fixtures and bulbs at its Facility with a projected eligible cost of$76,952.00, and (b) a paint 
waste minimizer project that will significantly reduce the Facility's generation of hazardous 
solvent waste, with a projected eligible cost of$14,857.00 These SEPs shall be performed in 
accordance with the requirements of this CAFO, including the SEP Work Plan attached as 
Appendix A and incorporated into this CAFO. 

24. Eligible SEP costs include the cost of planning and implementing the SEPs, as 
detailed in the SEP Work Plan, but do not include overhead, depreciation or wear and tear of 
equipment owned by Respondent used to perform the SEPs, administrative expenses, legal fees, 
and contractor oversight expenses. 

25. Regarding the SEPs, Respondent certifies to the truth of each of the following: 

a. As of the date that Respondent executes this CAFO, Respondent is not required to 
perform or develop the identified SEP projects by any federal, state, or local law or regulation, 
nor is Respondent required to perform or develop the SEPs by agreement, grant, or as injunctive 
relief awarded in any other action in any forum. 

b. The SEPs are not projects that Respondent was planning or intending to construct, 
perform, or implement other than in settlement of the claims resolved in this CAFO. 

c. Respondent has not received, and is not negotiating to receive, credit for the SEPs 
in any other enforcement action. 

d. Respondent will not receive any reimbursement for any portion of the SEP 
expenditures from any other person. 

26. SEP Completion Report. Within thirty (30) days of the deadline for completing the 
SEPs established pursuant to the SEP Work Plan, or as subsequently modified by agreement of 
the parties, Respondent shall submit a SEP Completion Report to the EPA in accordance with 
Paragraph 29 of this Consent Agreement. The SEP Completion Report shall conform to the 
requirements of this CAFO and shall contain the following information: 



a. Detailed descriptions of the SEPs as implemented. 

b. An itemized list of all eligible SEP costs. 
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c. Description of the specific environmental and public health benefits resulting from 
performance of the SEPs, with quantification, as feasible, of the benefits and pollutant 
reductions. Documentation of such quantification may include, but is not limited to, manifests 
for the shipment of offsite waste, both before and after implementation of the SEP projects. To 
the extent that relevant documentation was provided in the SEP Work Plan, Respondent may 
incorporate that documentation by reference into the SEP Completion Report. 

d. Certification by Respondent that the SEPs have been fully implemented pursuant to 
the provisions ofthe CAFO, or a statement to the contrary, with a detailed explanation of any 
deviation from the provisions of the CAFO. 

27. In itemizing its costs in the SEP Completion Report, Respondent shall clearly identify 
and provide acceptable documentation for all SEP costs. For purposes of this Paragraph, 
"acceptable documentation" includes invoices, purchase orders, or other documentation that 
specifically identifies and itemizes the individual costs of the goods and/or services for which 
payment is being made. Cancelled drafts do not constitute acceptable documentation unless such 
drafts specifically identify and itemize the individual costs of the goods and/or services for which 
payment is being made. The EPA, at its sole discretion, may, in accordance with Paragraph 30 
of the Consent Agreement, require Respondent to submit additional information to determine the 
adequacy of SEP completion or eligibility of SEP costs. 

28. The SEP Completion Report shall include the statement of Respondent, through an 
officer, signed and certifying under penalty of law the following: 

I certify under penalty of law that I have examined and am familiar with the information 
submitted in this document and all attachments and that, based on my inquiry of those 
individuals immediately responsible for obtaining the information, I believe that the 
information is true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fines and 
imprisonment. 

29. The SEP Completion Report shall be submitted on or before the due dates specified 
in this CAFO and subsequent amendments thereto pursuant to the terms of this CAFO, to: 

Kevin Snowden, A WMD/WEMM 
U.S. Environmental Protection Agency, Region 7 
11201 Renner Boulevard 
Lenexa, Kansas 66219. 
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30. SEP Completion Report Approval: The SEP Completion Report submitted pursuant 
to this CAFO shall be reviewed in accordance with the procedures outlined in this Paragraph, 
which supersedes, for the purposes of these submittals, the procedures outlined in Section C of 
the Final Order (Submittals). The EPA will review the SEP Completion Report and may 
approve, approve with modifications, or disapprove and provide comments to Respondent, in 
addition to requiring further action. If the SEP Completion Report is disapproved with 
comments, Respondent shall incorporate the EPA's comments and take any specified action and 
resubmit the SEP Completion Report within thirty (30) days of receipt ofthe EPA's comments, 
unless a longer time period is specified by the EPA. If Respondent fails to revise the SEP 
Completion Report in accordance with the EPA's comments, Respondent shall be subject to the 
stipulated penalties as set forth in Paragraph 33 of this Consent Agreement. 

31. Any public statement, oral or written, in print, film, internet, or other media, made by 
Respondent making reference to the SEPs shall include the following language: 

This project was undertaken in connection with the settlement of an enforcement action 
taken by the U.S. Environmental Protection Agency for violations of the Resource 
Conservation and Recovery Act. 42 U.S.C. § 6901 et. seq. 

32. For federal income tax purposes, Respondent agrees not to claim the costs expended 
in the performance of the SEPs as a deductible business expense and agrees not to capitalize the 
costs expended in the performance of the SEPs in order to increase the basis of Respondent's 
assets. 

33. SEP Compliance. Respondent agrees to pay stipulated penalties as follows: 

a. In the event Respondent fails to comply with any of the terms or provisions of this 
Agreement relating to the performance of the SEPs above, or as provided in a SEP Work Plan 
approved by the EPA, and/or to the extent that the actual eligible expenditures for the SEPs do 
not equal or exceed the projected cost of the SEPs described in this Consent Agreement and 
Final Order, Respondent shall be liable for stipulated penalties according to the provisions set 
forth below. 

i. If the SEPs are satisfactorily completed, but the Respondent spent less than 
Ninety-One Thousand Eight Hundred and Nine Dollars ($91 ,809.00) on the SEPs, Respondent 
shall pay a stipulated penalty to the United States in the amount of the difference between the 
amount of total eligible SEP costs incurred by Respondent and $91,809.00. 

ii. If Respondent halts or abandons work on the SEPs, Respondent shall pay a 
stipulated penalty of$10,000 in addition to a penalty in the amount of the difference between the 
amount of total eligible SEP costs incurred by Respondent and $91,809.00. 
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iii. If Respondent fails to comply with the required schedule for completing the 
SEPs established pursuant to an approved SEP Work Plan or subsequent revisions thereto or with 
the deadline for submitting the SEP Completion Report as required above, or to meet the 
conditions described in Section D of the Consent Agreement below (Force Majeure), 
Respondent shall pay stipulated penalties for each failure to meet an applicable deadline as 
follows: 

Penalty Per Violation Per Day Period of Noncompliance 

$100 1st through 30th day 

$300 31st through 59th day 

$500 60th day and beyond 

Such penalties shall accrue as provided in Paragraph 15 of this Consent Agreement. 

iv. Respondent shall pay stipulated penalties for failure to comply with its SEP 
obligations not more than fifteen (15) days after receipt of written demand by the EPA for such 
penalties. The method of payment of such penalties shall be in accordance with the provisions 
set forth in Paragraph 2 of the Final Order portion of this CAFO, below. A decision by the EPA 
to pursue stipulated penalties for failure to comply with the required schedule for completing the 
SEPs shall not affect the EPA's ability to pursue statutory penalties for failure to comply with the 
terms of the Final Order. 

C. Late Payment Provisions and Effectiveness 

34. Late Payment Provisions: Pursuant to 31 U .S.C. § 3 717, the EPA is entitled to assess 
interest and penalties on debts owed to the United States and a charge to cover the cost of 
processing and handling a delinquent claim. Interest will therefore begin to accrue on a civil or 
stipulated penalty if it is not paid by the date required. Interest will be assessed at a rate of the 
United States Treasury Tax and loan rate in accordance with 31 C.F.R. § 901.9(b). A charge will 
be assessed to cover the costs of debt collection including processing and handling costs and 
attorney fees. In addition, a non-payment penalty charge of six (6) percent per year compounded 
annually will be assessed on any portion of the debt which remains delinquent more than ninety 
(90) days after payment is due. Any such non-payment penalty charge on the debt will accrue 
from the date the penalty payment becomes due and is not paid. 31 C.F .R. § 90 1.9( c) and (d). 

35. Respondent understands that failure to pay any portion of the civil penalty on the date 
the same is due may result in the commencement of a civil action in Federal District Court to 
collect said penalty, along with interest thereon at the applicable statutory rate 
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36. This CAFO shall be effective upon filing of the Final Order by the Regional Hearing 
Clerk for the EPA, Region 7, or with the EPA Headquarters Hearing Clerk, as designated to act 
for the Regional Hearing Clerk. Unless otherwise stated, all time periods stated herein shall be 
calculated in calendar days from such date. 

37. This CAFO shall remain in full force and effect until Complainant's representative 
provides Respondent with written notice, in accordance with Paragraph 18 ofthe Final Order, 
that all requirements hereunder have been satisfied. 

38. Each signatory of this CAFO certifies he or she is fully authorized to enter into the 
terms of the CAFO. 

D. Force Majeure 

39. Respondent agrees to perform all requirements of this CAFO within the time limits 
established under this CAFO unless the performance is delayed by a force majeure. For purposes 
of this Order, aforce majeure is defined as any event arising from causes beyond the control of 
Respondent, or of any entity controlled by Respondent, including but not limited to its 
contractors and subcontractors, which delays or prevents performance of any obligation under 
this CAFO despite Respondent's best efforts to fulfill the obligation. "Best efforts" includes 
anticipating any potential force majeure event and addressing the effects of any such event (a) as 
it is occurring and (b) after it has occurred, to prevent or minimize any resulting delay to the 
greatest extent possible. "Force majeure" does not include Respondent's financial inability to 
perform any obligation under this Final Order. 

40. If any event occurs or has occurred that may delay the performance of any obligation 
under this Order, whether or not caused by a force majeure event, Respondent shall notify the 
EPA as soon as possible but not later than 72 hours after the time Respondent first knew of, or by 
the exercise of due diligence, should have known, that the event might cause a delay. 
R~spondent also shall provide written notice to the EPA, in accordance with Paragraph 6 of this 
Final Order (Submittals), within seven days after the time Respondent first knew of, or by the 
exercise of due diligence, should have known of, the event. The notice shall include an 
explanation and description of the reasons for the delay; the anticipated duration of any delay; 
Respondent's past and proposed actions to prevent or minimize any delay; a proposed schedule 
for implementation of any measures to be taken to prevent or mitigate the delay or the effect of 
the delay; Respondent's rationale for attributing any such delay to aforce majeure event if it 
intends to assert such a claim, and a statement as to whether, in the opinion of Respondent, such 
event may cause or contribute to an endangerment to public health, welfare, or the environment. 
Failure to comply with the above requirements shall preclude Respondent from asserting any 
claim of force majeure for that event for the period of time of such failure to comply and for any 
additional delay caused by such failure. 
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41. If the EPA agrees that the delay or anticipated delay is attributable to a force majeure 
event, the time for performance of the obligations under this CAFO that are affected by the force 
majeure event will be extended by the EPA for such time as is necessary to complete those 
obligations. An extension of time to perform obligations affected by aforce majeure event shall 
not, by itself, extend the time to perform any other obligation. If the EPA agrees to an extension 
of time, such extension shall be provided in writing. 

42. If the EPA does not agree that a force majeure event has occurred, or does not agree 
to the extension of time sought by Respondent, the position of the EPA shall control. 
Respondent preserves its defenses except as otherwise set forth in this CAFO. 

III. FINAL ORDER 

Pursuant to the authority of Section 3008(a) ofRCRA, 42 U.S.C. § 6928(a), and 
according to the terms of the Consent Agreement set forth above, IT IS HEREBY ORDERED 
THAT: 

A. Payment of Civil Penalty 

1. Respondent shall pay a mitigated civil penalty of Thirty-One Thousand Three Hundred 
and Seventy Nine Dollars ($31,379.00), within thirty (30) days of the effective date of this Final 
Order. 

2. Payment of the penalty by cashier or certified check shall be made payable to 
"Treasurer of the United States" and remitted to: 

United States Environmental Protection Agency 
Fines and Penalties 
Cincinnati Finance Center 
P.O. Box 979077 
St. Louis, Missouri 63197-9000. 

Wire transfer payments shall be directed to the Federal Reserve Bank ofNew York as 
follows: 

Federal Reserve Bank ofNew York 
ABA = 021 03 0004 
Account= 68010727 
SWIFT address= FRNYUS33 
33 Liberty Street 
New York, New York 100~5 
Field Tag 4200 of the Fedwire message should read 
"D 68010727 Environmental Protection Agency" 
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On-line payments are available through the Department of Treasury: 

www.pay.gov 
Enter "sfo 1.1" in the search field. 
Open the form and complete required files. 

3. The Respondent shall reference the Docket Number, RCRA-07-2012-0014, on the 
check. A copy of the check or other proof of payment shall also be mailed to: 

Office of the Hearing Clerk 
U.S. Environmental Protection Agency 
Office of Administrative Law Judges 
1200 Pennsylvania Ave, N.W., Mail Code 1900L 
Washington, DC 20460; and 

Chris R. Dudding, Attorney 
Office of Regional Counsel 
U.S. Environmental Protection Agency, Region 7 
11201 Renner Boulevard 
Lenexa, Kansas 66219. 

4. No portion of the civil penalty or interest paid by Respondent pursuant to the 
requirements of this CAFO shall be claimed by Respondent as a deduction for federal, state, or 
local income tax purposes. 

B. Compliance Actions 

5. Respondent shall take the following actions within the specified time periods, and 
according to the terms and conditions, specified below. 

a. Within thirty (30) days of the effective date of this Order provide, to the EPA 
representative referenced below, an updated copy of the facility contingency plan that includes 
the capabilities of the emergency equipment, in accordance with 40 C.F.R. § 262.34(a)(4). 

b. Within thirty (30) days of the effective date of this Order provide, to the EPA 
representative referenced below, job descriptions for positions at the facility that include 
hazardous waste management duties, in accordance with 40 C.F.R. § 262.34(a)(4). 

c. Within thirty (30) days of the effective date of this Order provide, to the EPA 
representative referenced below, documentation demonstrating that Respondent has performed 
hazardous waste determinations on all solid waste streams being generated by Respondent at 
Respondent's facility at 2005 S. 19th Street, Clinton, Iowa, on the date ofthe Final Order, in 
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accordance with 40 C.F .R. § 262.11. Such documentation shall include: 

i. a description of each solid waste stream generated at the facility (clearly 
delineating the source of the waste stream); 

ii. an indication of whether each solid waste is a hazardous waste or non-hazardous 
waste and the associated hazardous waste codes that apply to each hazardous waste generated at 
the facility; and 

iii. all information (including but not limited to analytical results, Material Safety 
Data Sheet documentation, and process knowledge information) which form the basis of 
Respondent's hazardous waste determinations for each solid waste stream. 

d. Within thirty (30) days of the effective date of this Order provide, to the EPA 
representative referenced below, documentation and supporting narrative demonstrating that, for 
any hazardous waste currently stored on site, such waste is stored in accordance with the 
permitting requirements of RCRA Section 3005 or that it is exempt from the permitting 
requirements by meeting the requirements of 40 C.F.R. § 262.34 or other applicable exemption. 

e. Within thirty (30) days of the effective date of this Order provide, to the EPA 
representative referenced below, photographic documentation of compliance with the 
requirement that used oil stored at a generator's facility be labeled or marked clearly with the 
words "Used Oil," as described in 40 C.F.R. § 279.22(c)(1). 

f. Within thirty (30) days ofthe effective date ofthis Order provide to the EPA 
representative referenced below, documentation of compliance with the requirements to close 
containers of universal waste lamps, to label the containers of waste lamps or the individual 
lamps, and to track the accumulation period of universal waste stored at the facility, as described 
in 40 C.F.R. §§ 273.13(d)(l), 273.14(e), and 273.15(c) 

g. Within thirty (30) days of the effective date of this Order provide, to the EPA 
representative referenced below, photographic and narrative documentation that a spill kit is 
being maintained at the Facility's storage area(s) for hazardous wastes, in accordance with 40 
C.F.R. §§ 262.34(a)(4) and 265.32(c), or an explanation why this requirement is not applicable to 
the Facility. 

h. Within ninety (90) days of the effective date of this Order, provide documentation 
to the EPA representative referenced below, all weekly inspections of all hazardous waste 
storage areas at the facility performed in accordance with the requirements of 40 C.F.R. §§ 
262.34(a)(l)(i) and 265.174, for the period from the effective date of this Order through the date 
upon which the documentation is provided. 

i. Respondent shall implement the Sampling Work Plan for the filter building 
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container storage area, attached as Appendix B and incorporated into this CAFO, in accordance 
with the schedule contained therein. During Respondent's implementation of the Work Plan, 
Respondent shall follow the EPA-approved Quality Assurance Project Plan (QAPP) attached as 
Appendix C and incorporated into this CAFO. 

j. At the close of field activities required pursuant to the Sampling Work Plan, 
Respondent shall submit a sampling final report, to the EPA representative referenced below, 
describing the work that was performed and the sampling results. In this report, Respondent may 
opt to recommend one or more courses of action in light of the sampling findings, including a 
description ofhow such action may accord with Respondent's obligations under its existing 
RCRA Section 3008(h) Administrative Order on Consent (EPA Docket No. VII-94-H-0001), 
which addresses certain corrective action measures at Respondent's facility. This report shall be 
reviewed in accordance with Paragraph 9, below, and the EPA shall make a determination 
whether further sampling or other activities pursuant to RCRA are warranted. Complainant shall 
provide the final sampling report to the EPA Project Officer assigned to the RCRA Section 
3008(h) Administrative Order on Consent (EPA Docket No. VII-94-H-0001). 

k. If analysis of the samples collected pursuant to the Sampling Work Plan indicates 
contamination levels below the action levels approved in the sampling plan, Respondent may 
submit for the EPA's review and approval in accordance with Paragraph 9 below, a certificate of 
closure by an independent engineer, which, if approved by the EPA, will be deemed to meet the 
closure requirements of 40 C.F.R. Section 265, Subpart G, for the filter building container 
storage area for those potential contaminants. Such determination is limited to the filter building 
container storage area claims resolved in this CAFO, and shall not be deemed to affect any 
existing or future obligations to which Respondent may be subject under the existing RCRA 
Section 3008(h) Administrative Order on Consent (EPA Docket No. VII-94-H-0001). 

1. If sampling analysis exceeds the action levels approved in the Sampling Work Plan, 
the EPA shall determine whether further actions are warranted; such actions may include the 
performance by Respondent of closure activities pursuant to 40 C.F.R. Part 265, Subpart G or 
such other course of action set forth in the EPA-approved sampling final report pursuant to 
subparagraph j above. 

m. If the EPA determines that closure of the filter building container storage area is 
necessary based on the data obtained from the implementation of the Sampling Work Plan 
indicating contamination that could be attributable to releases, if any, of hazardous wastes from 
the filter building container storage area which is at issue in this action, Respondent shall submit 
to the EPA a closure plan for the area that meets the requirements of 40 C.F.R. Part 265, Subpart 
G. Such plan will be submitted within thirty (30) days of the EPA's written approval of the 
sampling final report, in which the EPA shall state whether closure of the storage area is 
required. The closure plan, if any, shall be reviewed in accordance with Paragraph 9, below. 

n. If the EPA determines that a closure plan is warranted and that financial assurances 
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are needed to complete closure, then within thirty (30) days ofthe EPA's written approval ofthe 
sampling final report, or alternatively, of the closure plan submitted by Respondent, in which 
correspondence the EPA shall state whether financial assurance for closure is to be provided, 
Respondent shall submit to the EPA evidence that it has established and will maintain financial 
assurances as described in 40 C.F.R. Part 265, Subpart H. 

o. Within sixty (60) days of the close of field activities required pursuant to the 
closure plan, if closure is required, Respondent shall submit a final report to the EPA 
representative referenced below describing the work that was performed, to be reviewed in 
accordance with Paragraph 9, below. Complainant shall provide this final report to the EPA 
Project Officer assigned to the RCRA Section 3008(h) Administrative Order on Consent (EPA 
Docket No. VII-94-H-0001). 

C. Submittals 

6. Respondent shall submit all documents and other correspondence required to be 
submitted to the EPA by this Final Order to: 

Kevin Snowden, A WMD/WEMM 
U.S. Environmental Protection Agency, Region 7 
11201 Renner Boulevard 
Lenexa, Kansas 66219. 

7. The EPA shall submit any notices or correspondence related to this Consent 
Agreement and Final Order to: 

Hank Evans 
General Manager 
Collis, Inc. 
2005 South 19th Street 
Clinton, Iowa 52732-6818; and 

Charles M. Denton 
Barnes & Thornburg LLP 
171 Monroe Avenue, N.W., Suite 1000 
Grand Rapids, Michigan 49503. 

8. Respondent shall submit in writing to the EPA representative referenced in Paragraph 
6 of the Final Order above any request for extension of time to perform actions required by this 
Final Order. 

9. The EPA will review each submission of a plan, report, or request by Respondent, and 
notify Respondent in writing of the EPA's approval or disapproval of the plan, report, request, or 
any part thereof. If a submission is disapproved in whole or in part by the EPA, or if the EPA 



In the Matter of Collis, Inc. 
Docket No. RCRA-07-2012-0014 

Page 14 of 18 

determines that further action by Respondent is required, the EPA will provide written comments 
to Respondent explaining the basis for its decision and directing Respondent to take further 
action as required. Within thirty (30) days of receipt of the EPA's comments pertaining to any 
submission, or within such longer time as the Parties may agree, Respondent shall submit for 
EPA review any required work plan for further action to be taken pursuant to the EPA's 
determination, and/ or amend/revise a disapproved submission, addressing all of the EPA's 
comments, and resubmit same to the EPA. If the EPA disapproves the work plan or revised 
submission, the EPA may modify and approve the same in accordance with its previous 
comments. In the event of such modification and approval, the EPA will notify Respondent of 
the modification/approval. 

D. Access 

10. The EPA and its authorized representatives shall have access to the Facility at all 
reasonable times to monitor Respondent's implementation of, and compliance with, the terms of 
this Final Order. Nothing herein shall be construed to limit the EPA's access authority under 
RCRA or any other law. 

E. Parties Bound 

11. This Final Order shall apply to and be binding upon the EPA and Respondent and 
Respondent's agents, successors and/or assigns. Respondent shall ensure that all contractors, 
employees, consultants, firms or other persons or entities acting for Respondent with respect to 
matters included herein comply with the terms of this Consent Agreement and Final Order. 

F. Covenant Not to Sue/Reservation of Rights 

12. This CAPO addresses and resolves, and the EPA covenants not to sue Respondent 
for, all civil administrative matters alleged in the EPA's March 27, 2012, Complaint, Docket No. 
RCRA-07-2012-0014. The EPA reserves the right to take any enforcement action with respect 
to any other violations ofRCRA or any other applicable law. 

13. Notwithstanding any other provision of this CAPO, the EPA reserves the right to 
enforce the terms of the Final Order by initiating a judicial or administrative action under Section 
3008 ofRCRA, 42 U.S.C. § 6928, and to seek penalties against Respondent in an amount not to 
exceed thirty-seven thousand five hundred dollars ($3 7 ,500) per day per violation pursuant to 
Section 3008(c) ofRCRA, for each day of non-compliance with the terms of the Final Order, or 
to seek any other remedy allowed by law. 

14. Complainant reserves the right to take enforcement action against Respondent for any 
future violations of RCRA and its implementing regulations and to enforce the terms and 
conditions ofthis CAPO. In any subsequent EPA enforcement action, Respondent reserves fully 
all defenses, rights and claims. 
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15. Except as expressly provided herein, including the provisions of Section E of this 
Final Order, nothing in this Consent Agreement and Final Order shall constitute or be construed 
as a release by either party from any claim (civil or criminal), cause of action, or demand in law 
or equity by or against any person, firm, partnership, entity or corporation for any liability it may 
have arising out of or relating in any way to the generation, storage, treatment, handling, 
transportation, release or disposal of any hazardous constituents, hazardous substances, 
hazardous wastes, pollutants or contaminants found at, taken to, or taken from Respondent's 
facility. 

16. Notwithstanding any other provisions of the CAFO, an enforcement action may be 
brought pursuant to Section 7003 ofRCRA, 42 U.S.C. § 6973, or other statutory authority, 
should the EPA find that the future handling, storage, treatment, transportation, or disposal of 
solid waste or hazardous waste at Respondent ' s facility may present an imminent and substantial 
endangerment to human health and the environment. 

17. The headings in this CAFO are for convenience of reference only and shall not affect 
interpretation of this Consent Agreement and Final Order. 

18. The provisions of this CAFO shall be deemed satisfied upon a written determination 
by Complainant that Respondent has fully implemented the actions required in the Final Order, 
which termination shall not be unreasonably withheld or delayed. 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 

, , 
Date 

~ I 
Date 

~~~~4= 
D011TOel1Sing ;J 
Chief 
Waste Enforcement and Materials Management 
Branch 
Air and Waste Management Division 

Chris R. Dudding 
Office of Regional Counsel 
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COLLIS, INC. 

3-d-1-lg 
Date 
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Signature 

~~,;A1 at..fh:JuAf 
Printed Name 

~~ !' /(N_vtJUN~(. Uttz&-·~ 
Title 
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IT IS SO ORDERED. 
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Karina Borromeo 
Regional Judicial Officer 
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CERTIFICATE OF SERVICE 

I certify that a true and correct copy of the foregoing Order was sent this day in the 
following manner to the addressees: 

Copy emailed to Attorney for Complainant: 

dud ding. chris@epa. gov 

Copy mailed First Class Mail to 
Attorney for Respondent: 

Charles Denton 
Barnes & Thornburg LLP 
171 Monroe Ave. NW, Suite 1000 
Grand Rapids, M149503 

Copy emailed to Attorney for Respondent: 

charles.denton@btlaw.com 

and 

tammy.helminski@btlaw.com 

Copy emailed to: 

oalifiling@epa.gov 

Dated: 

I 

~nn 
Hearing Clerk, Region 7 

' 
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Collis SEP Work Plan 

Collis, Inc 
2005 South 19th Street 

Clinton, Iowa 52732 

1 
February 1, 2013 



Consistent with Section II B.- Supplemental Environmental Project(s)- of the 
preceding Consent Agreement and Final Order (CAFO), this Work Plan ("SEP 
Work Plan") sets forth a detailed scope for two separate Supplemental 
Environmental Projects (SEP or SEPs) to be implemented at the Collis, Inc. 
facility in Clinton, Iowa. The following Work Plan includes, for each SEP, 
itemized projected costs, an implementation schedule, documentation verifying 
projected costs, and a description of the applicable SEP Category including 
projected environmental benefits. This SEP Work Plan received USEPA 
approval on February 1, 2013. 

Project Management & Contact Information 

For Collis Inc 
Project Brian Calhoun -Safety & Environmental Director, SSW Holding Co. Inc. 
Manager: Hank Evans - General Manager, Collis, Inc. 
Mailing Brian Calhoun Hank Evans 
Address: 176 West Colon Road 2005 South 191

h St. 
Coldwater, Ml 49036 Clinton, lA 52732 

Phone: Brian Calhoun - ( 517) 227-6118 Hank Evans - ( 563) 242-1797 Ext 421 
Fax: Hank Evans- (563) 242-0213 
Email: bcalhoun@sswholdina.net hevans@sswholdin_q.net 

F R . 7 US EPA or eg1on -
Project Kevin Snowden, AWMD/WEMM 
Manager: 
Mailing U.S. Environmental Protection Agency, Region 7 
Address: 11201 Renner Boulevard 

Lenexa, KS 66219 
Phone: 913-551-7022 
Fax: 913-551-9022 
Email: Snowden. Kevin@eoamail.eoa.aov 

Collis SEP Work Plan February 1, 2013 
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SEP#1 

I Project Title: I Mercury Reduction SEP 

Scope 

Collis, Inc. will contract with BLI to retrofit 333 8-foot, 2 lamp T8 fixtures with 4-
foot, 4 lamp T8 fixtures using low mercury lamps to reduce total mercury content 
associated with lighting its facility in Clinton, lA. 

Current 8-foot, 2 lamp T8 fixtures, utilize Osram Sylvania T8, Octron®, HO, 
Linear, High Output lamps which have a mercury content of 9.5 mg per lamp 
(see attached Osram Sylvania literature summarizing mercury content of their 
products. Summary is highlighted to show this particular lamp). 

These fixtures will be retrofitted with 4-foot, 4 lamp T8 fixtures with low mercury 
lamps. The selected lamp, a Philips F032T8/ADV850/ALTO, contains only 1.7 
mg of mercury per lamp - reportedly the lowest mercury content of any lamp 
currently marketed. (see attached Philips literature summarizing the mercury 
content and environmental benefits of this product. Summary is highlighted to 
show specific details). 

This project also includes the installation of motion sensor switches on all retrofit 
fixtures (333) as well as an additional 111 motion sensor switches on existing 
fixtures. Collis has limited employee and forklift traffic within a significant portion 
of the facility, so the use of motion sensor switches will significantly reduce lamp 
"burn time" as fixtures will only be on when needed. This "on-demand" usage 
maximizes lamp life thus reducing mercury disposal and electrical demand . 

Projected Cost 

c t s OS urn mary 
I Lighting replacement * $91,870.94 
I Alliant incentive (local utility) $14,919 

TOTAL Project $76,951.94 

*Note: attached BLI proposal includes 7% lA Sales Tax. 

• Budget includes only contractual fees for material and worked performed 
to replace existing lighting per the attached October 22, 2012 proposal 
from BLI Lighting Specialists. 

• No Collis, Inc. employee wages or benefits are included in these budget 
costs. 
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• Local Utility (AIIiant) will provide incentive of $14,919.00, which results in 
Collis, Inc. incurring costs of approximately $76,951.94. 

Detailed Project Budget 
See attached October 22, 2012 proposal from BLI Lighting Specialists. 

All lamps are to be put into containers and brought back to the BLI facility in 
Burlington, lA and then picked up by the lighting contractor. They in turn will 
issue a recycling certificate that all lamps were recycled per applicable rules and 
regulations. Lamp recycling will be charged at $1.20 per 8' lamp adding an 
additional $799.20 to the project plus tax of $55.94 for a total of $855.14. If Collis 
chooses to re-use the retrofitted lamps, which we intend to, this additional charge 
will not apply. This amount is not included in the cost summary above or the 
detailed project budget from BLI Lighting Specialists attached. 

Implementation Schedule 

This Work Plan includes work to replace lighting at Collis Inc. with low mercury 
lighting to be completed on or before August 1, 2013 and will be contracted to 
BLI Lighting Specialists of Minnetonka, Minnesota. 

Every effort will be made to complete this project on or before August 1, 2013, 
however Collis is relying entirely on the dates and availability committed to by BLI 
Lighting Specialists. If for any reason it becomes apparent that this project will 
not be fully implemented by this date, a written notice will be submitted to the 
EPA Project Manager as soon as practicable outlining the reason(s) why as well 
as those efforts being made to expedite the completion of the SEP. 

Documentation Verifying Projected Costs 

See attached October 22, 2012 proposal from BLI Lighting Specialists. 

SEP Category 

Utilizing EPA's 1998 SEP Policy as a guide, this re-lamping project has been 
determined to meet the definition of a "Pollution Prevention" SEP. 
Implementation of this project will result in the source reduction of mercury by 
significantly reducing mercury content of each fluorescent lamp currently in use 
at the Collis facility while increasing the light output per fixture. This project is 
expected to have a secondary pollution prevention benefit of reducing lighting 
related electrical demand through the use of more efficient fixtures/lamps and the 
use of motion sensors. 

As an added pollution prevention benefit, we anticipate re-using all 333 existing 
T8 2 lamp fixtures and associated lamps at other SSW facilities, thus preventing 
disposal prior to end-of-life. The majority of these fixtures will be replacing high 
mercury containing, low efficiency T12 and HID fixtures. 

Collis SEP Work Plan February 1, 2013 
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Projected Environmental Benefits 

1. Mercury content will go from 5,661 mg of mercury to 2,281 mg, which 
is a reduction of 60%. The lumens per fixture will go from 
approximately 10,173 to 13,340 which will be a net increase in light 
levels. 

2. Installation of motion sensors on all new fixtures and existing fixtures 
will maximize lamp life thus reducing electrical demand and long term 
lamp/mercury disposal. Estimating the reduction in mercury disposal, 
related to extended lamp life, is very difficult considering the ever 
changing activity levels within the facility. Reportedly, bulb life can 
reasonably be expected to be extended by at least 20% however. 

3. Maximize public health benefits by reducing future mercury use 
associated with lighting the Collis facility. Additional public health 
benefits include the reduction in emissions related to power 
generation. 

4. As a secondary benefit, we anticipate re-using all 333 existing T8 2 
lamp fixtures and associated lamps at other SSW facilities. The 
majority of these fixtures will be replacing high mercury containing, low 
efficiency T12 and HID fixtures. This reuse reduces mercury content 
and prevents the premature disposal of serviceable items. 

Additional Documentation 

Shipping manifests for fluorescent lamp disposal, both before and after the 
implementation of this SEP project, will be included in the SEP Completion 
Report. 

SEP#2 

I Project Title: I Paint Waste Minimizer 

Scope 

Powder coat painted parts often require a minor "touch-up" in small areas where 
the part was hung from the overhead conveyor system as the part made its way 
through the finishing process. Typically, touch up painting is done with an "air 
brush" using color matched solvent-based paint. Periodically during the course 
of operations (down time, shift changes, etc.), the lines and air brushes must be 
purged and cleaned. This cleaning creates a mixture of paint and solvent (Collis, 
Inc. uses acetone as a purge/cleaning solvent) which is currently managed as a 
0001 hazardous waste. Working with Safety Kleen, Collis, Inc.'s paint waste 
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disposal company, Collis has indentified a paint waste collection and recycling 
system that would greatly reduce its 0001 waste stream. The system is made up 
of two parts: 

1. Automatic fully integrated gun washing station - allows the purging and 
cleaning of painting equipment without the need to collect, transport and 
store waste materials in a "satellite" collection drum. With its vapor 
management system, the automatic wash station greatly reduces the 
chance for solvent to volatilize to the atmosphere. 

2. "Minimizer" solvent recycler- direct condensation distillation unit recovers 
solvents for reuse that would have otherwise been sent off site as a 
hazardous waste. Recovered solvents would be reused. This system has 
a projected 95% recovery efficiency. 

Projected Cost 

Description Price 
GUN CLEANER, Manual $3,195.23 (includes 7% lA Sales Tax) 

Purchase Price 
MINIMIZER 110V 5GAL Purchase $11,661.93 (includes 7% lA Sales tax) 

price 
Total $14,857.16 (includes 7% lA Sales tax)* 

* Note: attached Safety-Kieen Systems proposal does not include 7% lA Sales Tax which 
accounts for an additional $971.76. Collis recognizes that the $541.80 service and 
disposal cost listed in the Safety Kleen proposal is not an allowable SEP cost and has not 
included it in the above projected cost summary. 

Implementation Schedule 

This equipment will be purchased and its use fully implemented on or before 
August 1, 2013. 

Documentation Verifying Projected Costs 

See attached proposal from Safety-Kieen Systems, Inc. 

SEP Category 

Utilizing EPA's 1998 SEP Policy as a guide, this solvent reclamation project has 
been determined to meet the definition of a Pollution Prevention SEP. 
Implementation of this project will result in three separate source reductions of 
pollution: 1) The automated cleaning system will reduce the amount of solvent 
needed to clean touch-up paint guns, 2) Paint/solvent mix will be collected and 
recovered using "in-process recycling". Recovered solvents will be returned 
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directly to the gun cleaning system as raw materials, 3) the fully automated 
closed system greatly reduces the potential for paint/solvent to volatilize to the 
atmosphere. 

Projected Environmental Benefits 

There will be a significant reduction of a hazardous waste stream and reduction 
in potential fugitive emissions from solvent cleaning operations. Based on other 
waste minimization projects currently underway at this Collis, Inc. facility 
(unrelated to either proposed SEP), in conjunction with this proposed SEP, it 
anticipates monthly hazardous waste generation to drop to a level that would 
allow its reclassification from a Large Quantity Generator to a Conditionally 
Exempt Small Quantity Generator. 0001 waste generated over the previous 12 
months totaled 5, 775 lbs. At 95% efficiency of the new solvent "minimizer" 
equipment, total 0001 waste generation would be reduced to 2891bs annually or 
241bs/month. 

Additional Documentation 

Shipping manifests for hazardous paint related waste disposal, both before and 
after the implementation of this SEP project, will be included in the SEP 
Completion Report. 
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Collis, Inc. 
Joe French 
2005 S 191h St 
Clinton, lA 52732 

Dear Joe, 

152 75 Minnetonka Blvd. Minnetonka,MN 55345 

Ph 800-333-2852 Fx 888-333-2852 

October 22, 2012 

First off thank you for the opportunity to partner with you and Collis, Inc. 

Proposal to retrofit 333 pes of 8' 2 lamp T8 fixtures, which are of the Osram Sylvania T8, 
Octron®, HO, Linear, High Output which has a mercury content of 9.5 mg. (I have attached a 
copy of this report). 

The proposed retrofit is a 4' 4 lamp T8 low mercury bulbs, Philips F032T8/ADV850/AL TO 
has only 1.7 mg of mercury (I have also attached a spec sheet for this bulb), with sensors on 
each fixture. This also includes adding 111 sensors on existing fixtures that did not originally 
have them installed. 

The mercury content will go from 5,661 mg of mercury to 2,281 mg of mercury, which is a 
reduction of 60%. The lumens per fixture will go from approximately 10,173 to 13,340 which 
will be an increase in your light levels. Your lighting electrical costs will go from $26,189.17 
to $12,691.92. 

This project has a cost factor of $91,870.94, with approximate Alliant incentive of $14,919.00 
which will give you an out of pocket of around $76,951.94. 

On the next page there is the breakdown for each type of existing fixture within the facility: 
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Existing Fixture Description 

Retro Fixture Description 

Industrial Hooded Fixture, 1' x 8', 2x 
F96T8/HO (86W), Elec Normal Power Ballast, 
120/277V 

RETRO, 4x T8, Program Start, 120/277V, 8" 
White 92% Reflector, Versa Socket Kit, 32W, 
5000K Hi Lumen Lamp, Low Mercury Lamps 

Sub Total for Existing Fixture 

Load Watts Only, Industrial Hooded Fixture, 4x 
F32T8 (32W), Elec Normal Power Ballast 
120/277V 
LOAD, watts only, adding sensor only no 
retrofit 

Sub Total for Existing Fixture 

Round Industrial Luminaire, Incandescent 
200W, Medium Base, 120V 

FIXTURE, 2x T8, Standard Strip, Norm Power 
Ballast 120/277V, 32W 5000K Hi Lumen Lamp 

REMOVE, From Service and Electric power 

Sub Total for Existing Fixture 

Industrial Hooded Fixture, 1' x 8', 2x F96T8 
(59W), Elec Normal Power Ballast, 120/277V 

RETRO, 4x T8, Progam Start, 120/277V, 8" 
White 92% Reflector, Versa Socket Kit, 32W, 
5000K Hi Lumen Lamp, Low Mercury Lamps 

Sub Total for Existing Fixture 

Wrap Around Fixture, 1' x 4', 4x F32T8 (32W), 
Elec Normal Power Ballast, 120/277V 
LOAD, watts only, adding sensor only no 
retrofit 

Sub Total for Existing Fixture 

Grid Troffer, 2' x 4', 4x F32T8 (32W), Elec 
Normal Power Ballast, 120/277V, Prismatic 
Lense 
LOAD, watts only, adding sensor only no 
retrofit 

Sub Total for Existing Fixture 

Wrap Around Fixture, 1' x 4', 2x F32T8 (32W), 
Elec Normal Power Ballast, 120/277V 

LOAD, watts only, adding sensor only no 
retrofit 

Sub Total for Existing Fixture 

Sub Total 

Tax at7% 

Project Total 

Existing Mercury 
per Line 

2686.0 

2686.0 

651.0 

651.0 

0.0 

0.0 

0.0 

2975.0 

2975.0 

28.0 

28.0 

14.0 

14.0 

56.0 

56.0 

5661 .0 

15275 Minnetonka Blvd. Minnetonka, M N 55345 

Ph 800-333-2852 Fx 888-333-2852 

Proposed 
Mercury per 

Line 

1074.4 

1074.4 

651.0 

651.0 

17.0 

0.0 

17.0 

1190.0 

1190.0 

28.0 

28.0 

14.0 

14.0 

56.0 

56.0 

2281 .4 

Labor Cost 

$ 9,260.77 

$ 9,260.77 

$ 3,435.96 

$ 3,435.96 

$ 347.23 

$ 258.62 

$ 605.85 

$ 10,257.18 

$ 10,257.18 

$ 147.78 

$ 147.78 

$ 36.95 

$ 36.95 

$ 295.57 

$ 295.57 

$ 24,040.05 

Material Cost 

$ 24,825.28 

$ 24,825.28 

$ 7,602.05 

$ 7,602.05 

$ 826.48 

$ 7.83 

$ 834.31 

$ 27,496.35 

$ 27,496.35 

$ 326.97 

$ 326.97 

$ 81.74 

$ 81 .74 

$ 653.94 

$ 653.94 

$ 61 ,820.64 

$ 6,010.25 

$ 91 ,870.94 

Quantity 

158 

158 

93 

93 

5 

7 

12 

175 

175 

4 

4 

1 

1 

8 

8 

453 
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All of the bulbs will be put into containers and brought back to our facility in Burlington and 
then picked up by Lighting Resources. They in turn will issue us a recycling certificate that all 
lamps were recycled as per the current rules and regulations. Bulb recycling will be charged 
at $1.20 per 8' bulb adding an additional $799.20 to the project plus tax of $55.94 for a total 
of $855.14. If Collis chooses to re-use the retrofitted bulbs this additional charge will not 
apply. 

If you have any questions please ask and I look forward to hearing from you soon. 

Sincerely, 

JEFFREY G. STRAUSE 
Project Administrator 
Budget Lighting, Inc 
115 N 41

h Street 
Burlington, lA 52601 
952-939-1731 (p) 
319-752-9811 (f) 
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Mercury Quantity in Lamps for General Lighting Applications 04/20/1 2 

OSRAM SYLVANIA is continuously striving to reduce the levels of mercury in our lamps. The levels in 
these tables are best projected estimates, subject to machine capabilities. 

Lamp Type 
T5, pre-heat 
iT5, PENTRON111 

iPENTRON111 Circline 
T5, PENTRON® HO (High Output) 
'r5, PENTRON® HO (HiQh Output) Seamless 
T5, PENTRON® HE Seamless 
if12, pre-heat 
jTa, pre-heat 
'ra, OCTRON®, linear aoo, aOOXP and XL 
Ta, OCTRONe, linear aOOXP/SS and aOOXPS 
Ta, OCTRON®, linear 700XP 
iTa, OCTRON®, linear 700 
Ta, OCTRON® linear 
Ta, OCTRON® linear aoo XV 
~a. OCTRON® linear aoo XV/SS 
Ira, OCTRON® linear halo phosphor 
Ta, OCTRON®, HO, linear (High Output) 
Ta, OCTRONe, CURVALUME® 6" leg spacing 
Ta, OCTRON®, CURVALUME® 1 5/8" leg, spacing 
T9 Circline 
T9 Circline 
T12, linear Rapid Start-halo-phosphor lamps 
T12 linear, Rapid Start - Designer lamps 
T12, linear Instant Start 
T12, CURVALUME111 

Lf12 HO (High Output), 

T12, VHO (Very High Output) 
ICETRON® 

DULUX EL ®. one piece(amalgam and covered, ex. triple tube) 

DULUX EL ® one piece {bare burner) 

DULUX EL ®one piece (bare burner:) 

DULUX EL ®'one piece (triple tube) 
DULUX EL ®, Circline 
DULUX EL ® Micro Mini and Living Spaces® 

DURA-ON~ 
DULU~J>in base (excl. some T, and F and L) 

DULU~ pin base T, T/E 

DULU~ pin base, T/EIIN 
DULU~ F, pin base 

DULU~ L,_gin base 

Range 
4W to 13W_{incl BLB)_ 

All 
All 
All 
All 
All 
All 
All 

Up to 60" 
All 

Up to 72" 
Up to 72" 

72" and longer 
4a" 
96" 

Up to 96" 
All 
All 
All 

20W 
22W,2aW,40W 

(excl. HO & VHOJ 
(excl. HO & VHO) 

All {>24" L) 

All 
All 

All 
70Wto 150W 

4Wto40W 

4Wto25W 

25Wto40W 

15Wto 23W 

20Wto 30W 

13Wto23W 

23W 

5Wto 57W 

13Wto 32W 
1aWto ?OW 

1aWto 36 W 

1aWto 55W 

Hg Content 
(mg) -
15 
1.a 
9 

1.a 
3.0 
2.5 

12to15 
6 

3.5 
2.9 
3.5 
4.a 
a.5 
3.5 
a.5 
a 

9.5 
3.75 

6 
5 
15 
a 

4.a 
9.5 
a 
15 
30 
1a 

3 

3 to 4 

5 

4 

4 

1.5 

1.a 

2.5 
2.4 

2.4 

3 

3 



Mercury Quantity in Lamps for General Lighting Applications 04/20/1 2 

OSRAM SYLVANIA is continuously striving to reduce the levels of mercury in our lamps. The levels in 
these tables are best projected estimates, subject to machine capabilities. When using these numbers to 
determine compliance with the US Green Building Council's LEED® low mercury credits, please note: 

• This calculation requires input of ALL mercury-containing lamps. Each individual lamp does 
NOT need to meet the individual picogram per lumen hour level, but rather the total level of all 
lamp types and quantities must achieve that measurement. 

• It is important to remember that individual products cannot be LEED-certified. 

L T amp lype R anRe Hll Content (mill 

Metal Halide METALARC181 screw base ceramic PAR & TC 20W 2.5 

Metal Halide METALARC181 screw base ceramic PAR & TC 24W 3.8 

Metal Halide, METALARC181 screw base ceramic PAR, T,&TC 39W 5 

Metal Halide, METALARC181 screw base ceramic PAR, T,&TC ?OW 7 

Metal Halide, METALARC181 screw base ceramic PAR 100W to150W 15 

Metal Halide, METALARC® screw base 50Wto 100W 13 

Metal Halide, METALARC181 screw base 150Wto 250W 34 

Metal Halide, METALARC181 screw base 320Wto 360W 56 

Metal Halide, METALARC181 ceramic screw base sow 8 

Metal Halide METALARC181 ceramic screw base ?OW 7 

Metal Halide, METALARC181 ceramic screw base 100W 6.6 to 7.5 

Metal Halide, METALARC181 ceramic screw base 150W 16 

Metal Halide, METALARC181 ceramic screw base 250W 18 

Metal Halide, METALARC® ceramic screw base 320W 31 

Metal Halide, METALARC181 screw base 400Wto 750W 57 to 80.5 

Metal Halide, METALARC® screw base 1 OOOW to 1500W 145 

Metal Halide, METALARC181 PRO-TECH181 POWERBALL® 20W,39W 2.5 

Metal Halide, pin base 39 to 150W 6 to13 

Metal Halide, double-ended (excl. HOI DE 150 WDX) 70 to 250W 15 

Metal Halide, double-ended - HOI DE 150 WDX only 150W 23 

Metal Halide, double-ended . 1000 to 3000W 281 

Mercury Vapor 50Wto 100W 11 to 20 

Mercury Vapor 175W 24 

Mercury Vapor 250W 48 

Mercury Vapor 400W to 1 OOOW 58 to 79 

Mercury Vapor H36 1000W 165 

High Pressure Sodium, standard 35Wto400W 10.8 to15 

HiQh Pressure Sodium, standard, SUPER >400W to 1 OOOW 18 to 25 

High Pressure Sodium, LUMALU~ Standby 70Wto400W 29 

High Pressure Sodium, LUMALU~ Standby 1000W 43 

High Pressure Sodium, EGO 50Wto400W 15 

High Pressure Sodium, PLUS, EGO 50Wto400W 1 to 6 

High Pressure Sodium PLUS 1000W 15 

High Pressure Sodium, HgF mercury free 70Wto 150W 0.0001 



High performance, 
extra low mercury 
Philips Advantage T8 Lamps are an energy-efficient solution 

and offer high lumen output. 

Ultimate system solution 

• High lumens enable multiple system options to maximize 
energy savings and reduce lighting costs 

• Fully dimmable without burn-in 

Better for the environment 
• Only 1.7mg of mercury with ALTO II Technology 

• Reduced impact on the environment without sacrificing performance 

• Limited warranty period based on usage+ 

p 

Philips Advantage 
T8 Lamps featuring 
ALTO II Technology 

Ideal for applications 
requiring maximum 
light output 

TB Collection 

Alto8 

ALTO II means 50% 
less mercury than the 
original ALTO TB lamps 

t This lamp is better for the ern.ironment because 
of its riD..oc:ed mercury oortent. All Philips ALTO 
lames give you end-of-life Ol?'ions· whim can 
simp~ ard reduce your lamp disposal costs, 
deoe>"<iing or your state ard local regulatior~ 
ALTO 1 Lamps have only I 7mg of mercury 

• Fluorescent lamps that are TQP compliant 
~e the amount of pollutants reeased into 
the environment. 

IL 5 
(+ See back page for footnotes) sense and simplicity 
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Philips Advantage TS Lamps featuring ALTO II Technology 

Ordering, Electrical and Technical Data 

Color Nom. Rated Average Life (hrs) 1 Approx. 
Product Ordering Paci<. Temp. Length ~- 12-hr·o-n - Initial Design Lumen 
Number Code Watts Qty. (Kelvin) (ln.) Ins. Start Prog. Start Lumens' Lumens' CRI Maint. 

28130-3 F 17T8/ADV830/AL TO 17 30 3000 H 30,000 36,000 1500 1450 85 95% 
28131-1 FI7T8/ADV835/ALTO 17 30 3500 24 30,000 36,000 1500 1450 8.of 95% 
28132-9 FI7T8/ADVS.ofi/ALTO 17 30 4100 H 30,000 36,000 1500 1450 82 95% 
28140-2 F25T8/ADV835/AL TO 25 30 3500 36 30,000 36,000 2380 2300 84 95" 
28142-8 F25T8/ADV841/AL TO 25 30 4100 36 30,000 36,000 2380 2300 82 95% 
28080-0 F32T8/ADV830/ALTO 32 30 3000 48 30,000 36,000 3100 3000 85 95% 
28081-8 F32T8/ADV835/AL TO 32 30 3500 48 30,000 36,000 3100 3000 8.of 95" 
28085-9 F32T8/ADVS.ofi/ALTO 32 30 4100 48 30,000 36,000 3100 3000 82 95" 
28089-1 F32T8/ADV850/AL TO 32 30 5000 48 30,000 36.000 3000 2910 82 95" 

I) Average life under engineering data with lamps turned off and restarted once every 2 operating hours. 
2) ApproXImate initial lumens The lamp lumen output is based upon lamp performance after 100 hours of operating life.. when the output is measured during operation on a reference ballast under standard laboratory 

condrtlons. For expected lamp lumen output. commercial ballast manufacturers can advise the appropnate ballast factor for each of the1r ballasts when they are informed of the designated lamp. The ballast factor is a 
muttJplier applied to the designated lamp lumen output. 

3) Des•gn lumens are the approximate lamp lumen output at 40% of the lamp's rated average life This output is based upon measurements obtatned during lamp operation on a reference: ballast under 
standard laboratory conditions. Design lumens rated at 3 hours per start on instant start ballast 

4) Average life under speofied test conditions with lamps turned off and restarted no mare frequently than once every 3 operating hours. Lamp life is appreciably longer if lamps are started less frequently 
() Lamp meets US Federal Mtnimum Efficiency Standards 

e Thts lamp is better for the environment because of fts reduced mercury content All Phtlips Al TO II lamps grve you end-of-life options which can simplify and reduce your lamp disposal costs dependtng on your state 
and local regulations, 

Footnotes from front 
+ See your sales ~resentatlve for detall1 

Philips Advantage T8 32W Systems 
vs. Standard T8 32W Systems 
Energy Savings: 2 Lamp vs. 2 Lamp System 

Electronic Ballast No. of System System 
Ballast Factor Lamps Lumens Watts Lumens Savings· 

Standard 32W T8 0.87 

Reduced Light 0.75 
Output 32W T8 

2 

2 

2700 

3100 

58 

51 

-4698 

4725 $2.80/yr 

95% Lumen Maintenance 
Philips Advantage TS Lamps 

IDD:i. ._ 

~~ L-----~----------~----~----~----------~~----" 

PHILIPS 

e 
@ 2012 Philips Lighting Company. A Division of 
Philips Electronics North America Corporation. 
All rights reserved. 
Printed in USA 9/12 

P-5369-K 

www.phillps.com 

Philips Lighting Company 
200 Franklin Square Drive 
Somerset, NJ 08873 
1-800-555-0050 

5000 10,000 15.000 20,000 25000 

Lamp Opcnllng Hours 

Philips Lighting 
281 Hillmount Road 
Markham, Ontario 
Canada L6C 253 
1-800-555-0050 

]0,000 35 000 

A Drvislon of Phdtps Electronh:s Ltd 
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BIIIBtqaBIBBD. 
Davenport, lA, 52806 

October 19, 2012 

Joe French 
Manager 
COLLIS INC 
2005 S 19th St, 
Clinton, lA 52732-6818 

Dear Joe French: 

• 

GUN CLEANER, Manual 
Purchase Price 

MINIMIZER 110V 5GAL 
Purchase price 

COMS, MINIMIZER Ill 
Service for unit includes bags 
and disposal 

Service 

$2986.20 
plus tax 

$10,899.00 
plus tax 

$541.80 

Safety-Kleen Systems, Inc. 

3035 West 73rd Street 

Qty 

As Needed 2 

As Needed 2 

8 to 12 weeks 
depending on 2 
use. 



Quote is valid for 30 days. 

Date: _____________________________________________________________ __ 

CustomerName: -------------------------------------------------------

Customer Title: 

Customer Signature: --------------------------------------------

Safety-Kieen supports more than 330,000 businesses across North America by recycling their 
used oil and industrial waste, and delivering environmentally friendly cleaning products and 
services. Customers choose Safety-Kieen because of our personal service, extensive liability 
protection and focus on sustainable solutions. Our goal is to provide customers like COLLIS INC 
with the best solutions while keeping your company in balance with the environment. 

I look forward to reviewing this proposal with you at your earliest convenience. 
Sincerely, 

David Smith 

David.Smith@safety-kleen.com 

Safety-Kieen Systems, Inc. 

Prepared for COLLIS INC 
March 18, 2013 

Proprietary and Confidential Page 2 of2 
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1.0 INTRODUCTION 

The Collis Manufacturing Facility property (Site) located at 2005 South 191
h Street in Clinton, 

Clinton County, Iowa is depicted on Figure 1. In June of 2010 the Site was visited for a 

routine Resource Conservation and Recovery Act (RCRA) inspection by a United States 

Environmental Protection Agency (USEP A) contractor. During that inspection, an area near 

the filter building was identified that stored totes of process acids and caustics (Figure 2). 

USEP A is interested in determining whether any releases occurred from the totes that were 

observed during the 2010 inspection in excess ofthe EPA Regional Screening Levels (RSL) for 

metals in industrial soils (Appendix A). This Sampling Work Plan has been developed to 

conduct a focused soil investigation of this area. 

2.0 PRE-SOIL INVESTIGATION ASSESSMENT 

Prior to mobilization for soil investigation activities, Collis manufacturing personnel with input 

from BB&E, LLC (BB&E) and the USEP A will evaluate the area where the 28 containers 

referenced in the Complaint were stored. This evaluation will include indentifying potential 

contaminant migration routes through cracks or relief joints Uoints) in the two concrete storage 

pads or via potential runoff due to the slope of the concrete storage pads. Special attention will 

be paid to those areas where any of the 28 containers referenced in the Complaint were stored 

off the concrete pads at the time of the EPA contractor's inspection. It is recognized that some 

level of field discretion may be needed in determining exact sampling locations during the 

actual sampling event due to unforeseen circumstances (expected to be primarily related to 

concrete thickness and the presence of steel reinforcement). 

3.0 SOIL INVESTIGATION 

Pending the results of the Pre-Soil Investigation Assessment, it is anticipated that soil sampling 

will be conducted in a narrow zone directly adjacent to the two concrete pads at the filter 

building container storage area. For planning purposes, it is assumed that four (4) shallow soil 

samples will be collected in the green space along the leading edge of each concrete slab for a 

total of eight (8) off-slab shallow soil samples (see Figure 2). In addition to perimeter 

sampling, cracks or joints discovered that appear to have compromised the integrity of the slab 
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to the underlying soils will be marked and subsequently cored to provide access to the soils 

beneath. It is assumed that up to three (3) samples may be collected from locations beneath 

each slab where cracks are found to extend to the underlying soils. Each boring will be 

advanced using a hand auger to approximately six (6) inches in depth; however, it may be 

necessary to go as deep as one (1) foot to get enough sample volume from beneath the concrete 

slab through a size-limited core. 

Soil samples from hand augers will be collected directly from the borehole unless adequate 

sample material cannot be obtained. In this case, the sample material will be collected from the 

auger itself. Samples will be placed in an appropriate container, labeled, and entered on a 

chain-of-custody form in accordance with the Quality Assurance Project Plan (QAPP). Enough 

soil will be collected for Quality Assurance/Quality Control (QA/QC) purposes including 

duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples. If non-disposable 

equipment is used, rinsate blanks will be collected by pouring over or running distilled water 

through the sample collection equipment after decontamination and before subsequent sample 

collection. The rinsate blank will be collected in an appropriate sample container, identical to 

those used for samples. The purpose of this sample is to determine the potential presence of 

background contamination resulting from the field equipment or sampling procedure. 

The type and number of QA/QC samples will be specified in the approved QAPP. The QAPP 

is discussed in Section 5.0. 

Figure 2 shows the approximate locations of the proposed off-slab soil boring areas as well as 

the slab areas that may have samples collected from beneath, dependent on field observations. 

Note that exact boring locations will be based on field observations made during the Pre-Soil 

Investigation Assessment and modified as appropriate during the actual sampling event. Upon 

completing the sampling, a surveyor licensed in the State oflowa will survey the coordinates of 

all sampling locations to known site reference points. Elevations of sampling locations will not 

be surveyed. 

A written notice will be submitted to the USEPA thirty (30) calendar days prior to the sampling 

event conducted as part of the implementation of this Sampling Work Plan. 
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3.1 BACKGROUND SAMPLING 

In addition to the sample locations proposed in Section 3.0, a minimum of seven (7) shallow 

soil samples will be colle~ted at a depth of 0.5 - 1 foot below grade for the purpose of 

determining site-specific mean background threshold values (BTVs) for metals as necessary. 

These sample locations are proposed to be beyond the perimeter of the site and the soil borings 

will be advanced using a hand auger. Proposed background sample locations are shown on 

Figure 3. 

The laboratory shall be instructed to hold samples designated as background pending the results 

of the shallow soil samples collected under Section 3.0. Should the results of the shallow soil 

samples collected under Section 3.0 be below RSLs for metals in industrial soils then no 

background samples will be required for analysis. Should any analyte(s) exhibit a 

concentration greater than RSLs for metals in industrial soils then all background samples will 

be analyzed for those analytes and evaluated statistically using ProUCL. The laboratory 

standard tum around time is approximately ten business days. This is well within allowable 

sample hold times for metals in soil as referenced in the QAPP. 

The 2010 RCRA Final Facility Investigation Report prepared by St. John-Mittelhauser & 

Associates (SM&A) for this site was used as reference for determining the sufficient number of 

background samples to be collected. During the background study for arsenic in soil described 

in the report, a statistical analysis software program, ProUCL, was used for determining the 

minimum number of background samples required. According to the Student's t-distribution 

statistic, a minimum of seven (7) soil samples were required to return a 95% upper confidence 

limit (UCL) for determining the allowable background standard for surface and subsurface 

soils. 

As reviewed with the USEPA in a 15 February 2013 Conference Call, for the purpose of 

determining an appropriate number of background samples to be collected during the Focused 

Soil Investigation, seven (7) soil samples were deemed adequate. During the collection 

background samples, the field technician, with input from the USEP A, will make an effort 

collect soils that are similar in type to the soil samples collected off-slab and sub-slab. 
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The background soil sample results will be used to estimate the mean BTVs. The backgound 

sample results will be entered into ProUCL which has stastisical methods to compute a 95% 

upper confidence Limit (UCL) of the mean. The BTVs will be used to compare the mean of 

the off-slab and sub-slab soil sample results. Should this background analysis need to be 

conducted, the results and statistical discussion will be presented in the Focused Investigation 

Summart Report which is subject to review and approval by the USEP A. 

3.2 ANALYTICAL TESTING 

Each soil sample will be analyzed by ALS Laboratories, Holland, Michigan for the RCRA 

eight (8) metals, including arsenic, barium, cadmium, chromium, lead, mercury, selenium, and 

silver, by USEPA Method 6020A. Mercury will be analyzed by USEPA Method 7471B. 

3.3 SAMPLING FINAL REPORT 

Following the soil investigation described above, a Sampling Final Report will be prepared 

documenting the field activities and presenting the results. Soil analytical results will be 

compared to the EPA's Regional Screening Levels for industrial sites. In addition, the 

Sampling Final Report will include: 

• Figure(s) showing the locations of all shallow soil samples collected during the project; 

• A table which presents the sampling results for the project which highlights any results 

that are greater than the EPA RSLs for industrial soils; 

• A copy (or electronic copy) of the analytical data package included as an attachment to 

the final report; 

• A discussion concerning any deviations from the USEPA-approved Work Plan and/or 

QAPP; and 

• If necessary, a discussion which proposes the next actions to be taken at the facility 

(i.e., additional sampling, removal of soils, etc.). 

The Sampling Final Report will be submitted to the USEP A no later than 90 days following the 

completion of field sampling activities. 
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4.0 PERMITS AND UTILITY CLEARANCE 

Although soil borings will be shallow and advanced using hand tools, utilities in the area will 

be screened against Site drawings as well as contacting the Iowa One Call center for utility 

clearance. 

5.0 QUALITY ASSURANCE PROJECT PLAN (QAPP) 

Part of this project includes the development of a QAPP. The following will be used as 

references for the development of this project QAPP: 

• "EPA Guidance for Quality Assurance Project Plans" (EPA QA/R-5, EPA/240/B-

011003, March 2001); 

• "EPA Guidance for Quality Assurance Project Plans" (EPA QA/G-5, EPA/240/R-

02/009, December 2002); and 

• Other such applicable guidance that may be identified by the EPA during the review of 

this Work Plan. 

The Draft Final QAPP will be submitted to the USEPA for review and approval. A Final 

QAPP will be issued upon addressing comments from the USEPA's review of the draft. 

6.0 HEALTH AND SAFETY 

A specific Health and Safety Plan (HASP) will be developed for the Focused Soil Investigation 

prior to mobilization for the field active ties described in this work plan. 

7.0 DECONTAMINATION OF EQUIPMENT 

Soil sampling tools (e.g., trowels, spoons, and knives), which contact soils, will be cleaned with 

a solution of laboratory-grade soap prior to each sample and rinsed with distilled water. 
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8.0 INVESTIGATION-DERIVED WASTE (IDW) 

MANAGEMENT 

Since only shallow soil samples are to be collected, little if any investigation-derived solid 

waste will be generated. The small amounts that are generated will be returned to the sampling 

location upon completion. Decontamination water generated from the sampling activities will 

be containerized on-site, pending the receipt of the analytical results. Upon proper 

characterization of the decontamination water, Collis personnel will properly dispose of the 

material in accordance with local, state, and federal laws. All sampling gloves and other 

personal protective equipment will be double-bagged and placed in an on -site municipal waste 

container. 

9.0 RESTORATION 

For hand auger boring locations in green space areas, the area will be leveled with hand tools 

using soil from the immediate vicinity of the sample location such that the sampling areas are 

returned to grade. For hand auger boring locations beneath the slab, the boring will be 

backfilled with playground grade sand to the bottom of the concrete and the core void repaired 

with a concrete patch. 

10.0 SCHEDULE 

The following is the proposed schedule for focused soil investigation activities. 

• Within thirty (30) calendar days following the finalization of the Consent Agreement 

and Final Order (CAFO) by the· USEPA Pre-Soil Investigation Assessment activities 

will be completed at Collis. As part of the Pre-Soil Investigation Assessment, Collis and 

BB&E will discuss and confer with the USEP A regarding the selection of specific 

sampling locations. 

• Within ten (10) calendar days following the finalization of the Pre-Soil Investigation 

Assessment, a written notice will be submitted to the USEP A thirty (30) calendar days 

prior to the sampling event outlining Collis' schedule to execute sampling activities 

described in this Sampling Work Plan. 
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• Within forty-five (45) days of completing the Focused Soil Investigation, a draft 

summary report will be submitted to the USEP A for comment. 

• Within ninety (90) days of completing the Focused Soil Investigation, the Sampling 

Final Report will be submitted to the USEP A. 

11.0 REFERENCES 

St. John-Mittelhauser & Associates, Inc., RCRA Final Facility Investigation Report, 

Collis, Inc. Site, Clinton, Iowa, USEPA ID #IAD047303771, November 30, 2010. 
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APPENDIX A 

Regional Screening Level (RSL) Industrial Soil Table November 2012 



Re1ktmiSannlnz Level (RSL) Industrial Soli TWie November 2012 
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SfO e IUR e Rftl. e Rfe. e o muta· C... PEF VF 

(mr/1<&-doy('' y ("'fm'l" y (mr/1<&-doyl y lmllm'l y c cen GIA85 AB5 (ml/kcl (m
1
/kcl (m

1
/kcl Anolyte ~~: ~~;• ~~: ~~: ,:, ,:, ,:, ,,;:;:., I 

1.8E-02 c 5,1£-06 c 1.5E·0 1 I 1 0.1 1.4£+09 AIM 159&-14-S 1.6Et02 2.4£<02 3.3£-+06 9.6£+01 1.5£+05 2.3£<115 , ,2EtCM 

I 
1,7£-03 I 4 ,0E-03 I 1 0,1 1.4£+09 ........... 30550-19-1 3.3E+02 S.OE+02 2.QE.02 4.1£+03 &.2£+03 1.SE.Ol 

2.2£-<>6 ' 9.DE-Q3 I V 1 l.JE+OS 1.4£+09 9.4£+03 Acepldehyde 7§-07..(1 5.2£+01 s 2£.01 3.7£+02 3.7E+02 

2.oe-o2 I 1 0 ,1 1.4£+09 Acelochlor 34256-12·1 2,DE+04 3.1E..o4 1.2£'+04 
9.0E-01 I 3 .1E+01 A V 1 1.1£+05 1.4£+09 1.SE+04 Acetone &714·1 9.2E+OS 2.0Ei06 6,3E+05 

2.DE-03 X V 1 1.1£+05 1.4E+09 2.6E+04 Acolone~nohydrin 75--16-5 2 2Ei02 2.2£+02 

6.0E-D2 I V 1 1.3£+05 1.4£+09 1.4E..o4 Acetonitrile 7~1 3.7£+03 J .7E+03 
1.0E-01 t v 1 2.SE+03 1.4£+09 6.4E+04 Ac- 91·16--2 LOE<IIS 1.0£<115 

3,1£+00 c 1.3£-03 c 1 0,1 1.4£+09 -mi-,2- 53·96--3 7.SE-01 1.1£+00 L3E+04 4.SE-01 

5.DE-oc I 2.0E-G5 I V 1 2.3£+04 1.4£+09 7.4£+03 - 107-02·1 5,1£<02 li,S£.01 li.S£.«11 
5.0E.Ol I LOE-04 I 2.0£-03 I 6.0E-Ol I M 1 0.1 1.4£+09 = 7!-0&-1 5.7£+00 &.1£+00 L 7E<IIS 3 .4£+00 2.0E+Ol 1.1£+03 l .&£+07 1.2£+03 

5.0E.01 I 1.QE.Ql I 1 0 .1 1.4£+09 7~1~7 5.1£-+05 7.7£+05 O.OE+O& 2.!1E+05 

5,4£.(11 I &.IE .OS I 4 .DE.OZ A 2.0E.Ql I V 1 1.1E+04 1.4£+09 1.3£.03 ;::::: 107-U · 1 5.3£.00 1.5£+00 1.2£.00 4.1E+04 7.2£+01 7.2£+01 
&.OE.Ql p 1 0.1 1.4£+09 111·6~3 3.6807 3,6£+07 

5.6E-G2 c 1.0E-oz I 1 0.1 UE+09 .totod.lc.. 1"n-w.a 5.1E+01 7,7£+01 UE+01 1.0EtCM 1.5EtCM 6.2£+0) 

1.0E-Q3 I 1 0.1 L4E+09 =- 115-0i-3 1.0E+03 1,SE..m li,Z£+02 
1,0£.()3 I 1 0.1 1.4£+09 1646-.... 1.0E+Ol 1.5£+03 li.2E+02 

1 0.1 1.4£+09 

__ ... 
1646-17-3 

1.7E+01 I 4.9£-03 I l .OE-05 I 1 0 .1 1.4E.o9 Aldrin 309-GII-2 1.7E.01 2.6E-01 3.4E+OJ LOE-G1 3.1£+01 4.&£+01 1.1£.01 
2.SE-Dl I 1 0 .1 1.4£+09 Ally 74213-641 1.6E+OS 3 ,9£<115 1.SE+OS 
5.0E-03 I 1.0E-04 X 1 0 .1 1.4£+09 Allyl Alcohol 107-11-6 5,1£+03 77£+03 6.0E+OS l .tE+OJ 

2.1£-02 C &.DE-06 C 1.DE-Q3 I V 1 1.4£.03 1.4£+09 1.7£+03 Allyl Chloride 107.(15.1 1.4£+02 J.SE+OO 3.4£+00 7.SE+OO 7.5£.00 
1.0E.OO P 5.DE-Ol P 1 L4E+09 Aluminum 7429-90-5 L OE+O& 3.0£+07 9~9£+05 
4.0E-04 I 1 1.4£+09 Aklminum Phosphicle 2015,..73-1 4.1E+02 4.1£.02 

l .OE-04 I 1 0 .1 1.4£+09 Amd<a 67415-29-4 31£+02 4,&£+()2 1.BE+02 
9.0E-03 I 1 0 .1 L4E+09 ~ 134-U·I 9.2£+03 1,4£+04 5,5£+03 

2.1£+01 c 6.QE..()3 c 1 0 .1 1,4£+09 4- 92-67-1 1.4£-01 2.1£..()1 2 .1£+03 I .ZE-02 

I.OE~ p 1 0 .1 1,4£+09 _ ....... 
591-27-5 1.1£+04 1.2£<115 4 .9EtCM 

1 ,0E.Q2 p 1 0.1 1.4£+09 p- 123·30-1 2,0E+04 1.1£+04 L2£+04 
1.S£-Ol I 1 0.1 1.4£+09 - .. 

33019-U -1 2.6£+01 3.9£+03 1.S£+0] 

1.0E-G1 I 1 - 7664-41-7 
2.0E-01 I 1 1.4£+09 :::::--.. 7773-<>6-G 2.0£<115 2.0£<115 

5.7£-03 I LiE-06 C 7.0E-Q3 P LOE-03 I 1 0.1 1,4£+09 &Z·SJ.l 5,0£+02 7.&£<02 1.0£+07 3.DE+02 7.2£+0) LlEtCM &.OE+O& 4.3£+0) 

4.0E.02 p 2.0E-Q3 • 1 0.1 1.4£+09 Anthnqulnone, 9,1o- 14-65-1 7.2£+01 L1E+()l 4 ,3£+01 2.DE+03 l .1E+Ol 1.2£+03 
4.DE-04 I 0.15 1.4£+09 Antimony (metolk) 7440-36-G ... 1Et02 4.1£+02 
5,0E-04 H 0.15 1.4£+09 ~tknony Pentaxkle 1314-60-9 5,1£+02 51E+02 

! .OE-04 H 0.15 1.4£+09 Antimony,........., Tootnoto 11071·15--1 !I ::U:+02 9.2£+02 
I 

4.0£:-04 H 0.15 1.4£+09 Antimony Tetroxide 1332·11-6 4.1E+02 4.1£+02 I 
l.OE-04 I 0.15 1,4£+09 Antimony Trioxkle 1309-G4-4 1.2£-+06 1.2E<06 _; 

1.3£.()2 I 1 0 .1 1.4£+09 Apollo 7411$-24·5 1.JE+04 2.DE+04 I.OE+Ol 
2,5E-GZ I 7.1E-o6 I S.OE.02 H 1 0 .1 1.4£+09 A.nmite 140-57-1 1.1£+02 1.7E+02 2.3£+06 &.9£+01 5.1EtCM 7.7£+04 3.1EtCM 
1.SE.OO I 4.3£..03 I 3 .0E-04 I 1.5E-G5 C 1 0 ,03 1.4£+09 Anenlc,lnorpnlc 7440-31-2 1.9EtOJ 9.&£.00 3.9£+03 1.6£.00 3.1£+02 t.SE+01 1,9£+04 2,6£+02 

3.SE-06 C 5,0E..QS I 1 1.4£+09 ...... nl4-42-1 J.&£+00 3.0E<IIS 3.6E+OO 
9.0E.OJ I 1 0 .1 1.4£+09 ...... 76571-14·1 9.2E+Ol 1.4£+04 5,SE+OJ 
5.0E-02 I 1 0 .1 1.4£+09 ........ 3337·71· 1 5.1£+04 7.7£+04 3.1£+04 

2.3£-01 c J .SE..()'l I 1 0 .1 1.4£+09 ........ 1912·24·!1 1.2£+01 1.9£+01 7.5£.00 3.6£+04 5.4£+04 2.2Et04 
I.IE-01 c 2.se~ c 1 01 1.4£+09 ............ _ 492·10-1 3.3£.00 4.9£+00 6.7£+04 2.DE+OO 

40£-04 I 1 0 .1 1.4£+09 Avermecdn 111 55195-55-l 4 .1£+0.2 6.2£+02 2.S£+02 

1.1£-01 I 3 .1E-G5 I v 1 1.4£+09 5.6£+05 - l03·3J·3 1.6£+01 2.2£+02 2.3£+01 
2.0E-01 I 5.0£-04 H 0.07 1AE+09 ....... 7440-J,..l 2.0£+05 3.0£+06 1.!1£+05 
4.0£-Gl I 1 0.1 1.4E+09 ....... 114-26-1 4.1£+0) 6.2£+03 2,SE+Ol 

l .DE-02 I 1 0,1 L4E+09 

~ 
43121-41·1 ) ,1£+04 4.6E+04 1.1£+04 

2.5E-oz I 1 0.1 1.4£+09 61359-37-5 2.&£+04 3.9£+04 l.S£+04 
l.DE.01 I 1 0.1 1.4£+09 ~ 1161...0.1 1.1£-+05 4.6E+OS l.BE<IIS 

5.0£-GZ I 1 0.1 UE+09 =- 11100-lH 5,1£-+0ot 7.7EtCM 3.1EtCM 
1 .0E-o2 I 1 0 .1 1.4£+09 25057·19-0 3.1£..o4 4.&£+04 1.BEtCM 
1.DE~1 I v 1 1.2£+01 1.4£+09 2AE..o4 101).52-7 L OE<IIS LOE<IIS 

5.5E-oz I 7.BE-o6 I 4 ,0£.()3 I 3,0£-02 I V 1 1.1£+03 1.4£+09 3 .1£+03 Benzene 71-43-2 5.2£+01 6 .0E.OO 5.4£.00 4.1E+Ol 5,0£<02 4.5£<02 
2.0£-04 • 1 0 .1 1.4£+09 !-"'-1-2-mothyC """""· 1,4· &369-59-1 2.0E.02 3.1£+02 1.2E.ol 
1,0E.Q3 p v 1 1.1£+03 1,4£+09 2,1E..o4 Benzonethlol 101-91-S 1.0£+03 1.0£+03 

2.3£+02 I 6 ,7£~2 I 3 ,0E.()l I M 1 0 .1 1,4£+09 Benzldlno 91•17rS 1.ZE-GZ 1.9E-02 2.SE+02 7.5E-G3 3 .1£+01 4,6£+03 1.1E.Ol 
4.0E-+OO I 1 0 .1 1.4£+09 -.u*Add 65-1§-0 4.1£+06 &.2£+06 2.5£+06 

1.3£+01 I v 1 3.2£+02 L4E+09 7.3£+04 -- 91-G7-7 2.2£.01 2.2£-DJ 

1,0E-01 , 1 0.1 1.4£+09 .....,. Alcohol 101J..51.fi 10£<115 1.5£+05 &,2E.o4 
1.7E-G1 I 4.!£~5 c 1 .0£.()3 P LOE-01 P V 1 1.5£+03 1.4£+09 2.7£+04 ~ CNoride - - --- 1CJO.<Iol-7 1.7£+01 - 6.9£+00 4.9£+00 2.DE+Ol 1.2£<02 1.1£+02 I 
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Rqktn~l Scrernlnc L~el (R5lllndustrlal Soli Table November 2012 

Key; I • IRIS; P • PPRTV; A :o: ATSDR; C • C.t EPA; X • PPRTV Apperdx; H :o: HEAST; J ,.. New Jl!f'Hy; 0 a EPA Offke of Water; E • ErwWonmental Ulteria and Assessment Offk:e; S : see user culde Section 5; l • see u5er &ulde on lead; M "" mut-e en; V :o: volallle; F • See FAQ; c • ctncet; '" • where: n 5l < 10QX c Sl,; •• • whe~ n St.< l OX c Sl; f'l 
• nonunc.er; m • Concentt'ltlon may exce~ ceHtn.: Umit (See User Guide); s ,.. Concentt'ltlon may exce~ Cslt (See User Guide); SSL values are bas~ on DAf• 1 

Toxicity and Chemiul-speclflc Information ContamiMnt C..rclno&ll!nlc Tarcet Risk (TR) • lE-o& I Nonc.ancer Hazard Index (HI) • 1 

.1:1, .1:1 ,1:1, )EI:I· ~- 1 . .I I, ,I, J, I CASNo. 

-ion Sl l ~al Sllnlralallon Sll Can: .... mk Sl l'n&•stion Sll Dennal Slllnhalatlon Sl I Noncon:in01ontc SL 
SFO e IUR e RfD. e Rfe. e 0 muta· C... PEF VF TR•LDE-6 TR•1.0E·6 TR•1.DE-6 TR•l.OE· G HQa1 HQ:o:1 HQ:o:l Hl•1 

im&/lca-day)'1 y luolm'r' y lm&/lca-davl y 11111/m~ y c am GIABS AilS lm&/lcal (m'/111 (m'/111 Analyte (m&/lcal lm&/lcal (m&/lcal lm&/lcal lma/11&1 lma/11&1 lma/11&1 lma/11&1 

2.4E.Ol I 2.DE.Ol I 2.0£-05 I 0.007 UE+O'J -and compounds 7~1-7 G,9E+Ol 6.9£+03 2.11E<Ol 1.2£+05 2.DE+Ol 

1.11[.()4 I 1 0 .1 1.4£+09 ...... 141-66-1 t.DE+02 1.5£+02 &.2E+01 

I 

9.0E~l • 1 0,1 1.4£+09 =..., 42516-02~3 9.2E+Ol 1.4£+04 5.5E+Ol 
1.SE-<l2 I 1 0.1 1.4£+09 12657~-3 1.5£+04 2.3£+04 9.2£+03 

I.DE-03 X 5.0E~ t 4DE-D4 XV 1 1.4E+09 1.2£+05 

~~~-mellrylolhyl)othor 
92· U-4 3 6£<02 3,6£+02 5.1£+04 2.1£+02 1.1£+02 

7.DE~ H LOE-05 H 4 .0E~ I v 1 LOE+Ol 1.4E+09 3.1E+04 101-60--1 4.1£+01 4.6E+01 2.1£+01 U£+04 4 .1£+04 
3,0E-03 • 1 0.1 1.4£+09 •ts(2-drlonrethoxy)mo ....... 111-91·1 3,1£+03 4.6£+03 l .IE+03 

1.1E+OD I 3.3£-04 I v 1 S.1E-+03 1.4£+09 4.6£+04 llk(2-cJrlonrothyiJothor 111-44--4 2.6£+00 1.7E+OD 1 DE+OO 

1.4£-02 I 2.4£-o& c 2.DE-<l2 I 1 0.1 1.4£+09 ..,., ............. )phitroloto 117·11-7 l .OE+Ol 31£+02 6.9£+06 1.2£+02 2.DE+04 3.1£+04 1.2£+04 
UEt02 I &.2£-02 I v 1 4.2£<03 1.4£+09 2.DE<Ol llls(<hlcrnrmolhyl)othor 542·11·1 1.3£-02 4 .0E-G4 3.9£-04 

5.0£-02 I 1 0.1 1.4£+09 -A 1().05.7 5.1£+04 7 7E+04 J .l£+04 

Z.DE-01 I 2.DE-02 H 1 1.4£+09 ......... _Only 7440-42-1 2.0£+05 1.2E.OS 2.DE+OS 
2.DE+OO p 2.DE~ p M 1 1.4£+09 loronTrtdrloride 10294-34-5 l .OE-+0& 1.2£-+01 2.DE+06i 

4 .DE-oz c 1.3£~ c 1 1.4£+09 -Trtftuoride 7&37-07-2 4.1E+D4 7.7£+07 4,1E+04 

7.0£.01 I 4.DE-03 I 1 1.4£+09 -· 15541--45-4 4.1£+00 4.1£+00 4 ,1£+03 4.1E+Ol 
2.0£+00 X &.D£-04 X v 1 2.4£+03 1.4£+09 6.4£+03 -2-chlonrotlrono, 1· 107-04-0 1.4£+00 1.3£-01 1.2£-01 

I .DE.03 I 6.DE.02 I V 1 6.t£;02 1.4£+09 9,1JE;03 -... ... 101-16-1 1.2E.Ol 2.4[;03 1.tE;03 

4.DE-02 X V 1 4.0E+03 1.4£+09 3.9£+03 nrrnochlonrrnot 74-97·5 6.1£-+02 &.IE+OZ 
6.2£~ I 3 ,7£-05 c 2.0E-Q2 I v 1 9.3£+02 1.4£+09 4.3£+03 """" 75-27-4 4.6£+01 1.4£+00 1.4E+OD 2.DE+04 2.DE+04 

7.9E-03 I 1.1£-06 I 2.0E-D2 I 1 0 .1 1.4£+09 ltromolorm 75-25-2 l .&E.W S,SE+OZ 1.5E+07 2.2E+Ol 2.DE+04 3.1£+04 1.2E+04 

1.4£-03 I 5.0£.03 I V 1 3,6E.ol 1.4£+09 1,5£+03 Bromomothono 74-13•, 1.4E-+03 3.3£+01 3.2£+01 
5.DE~ H 1 G.1 1.4£+09 llromopho< 2104-!16-3 5.1£+03 7 .7£+03 3.1Et03 

2 ,0E-02 I 1 0 .1 1,4£+09 BramoiCYnM 1619-14-5 Z.DE-+04 31£+04 1.2£+04 
Z.OE-02 I 1 0 .1 1.4E+09 BromoxynM OcbnAte 1 .... !19-2 Z,OE+04 3.1£+04 1.2£+04 

3.4£+00 C l .DE-05 I 2.0E-Ol I V 1 &.7E+G2 1.4£+09 9.3£+02 ..-;.., 1,3- 106-.... 1.4E-01 3.1HJ1 2.6£-01 1.2£+00 1.2£+00 

LOE-01 I 1 0 .1 L4E+O'J .. tanol. N· 71·36-3 L DE+OS 1.SE+DS 6 .2£+04 

1.9£-03 p l .OE-ot I 1 0 .1 1.4E+O'J utylllonzyfPhlhlrtto ...... 7 t .SE+Ol 2.3£+03 9,1Et02 2.DE+OS 3 ,1£+05 1.2£+05 
l ,OE+OD P 3.0E+01 P 1 0 ,1 1.4£+09 Butylolarhoi,MC- ,.._,2·2 2JJE+06 3 .1£+06 l.IE-+11 1.2E+O& 

5.0£-02 I 1 0 .1 1,4£+09 

;;::. hydn>oyonholo 
2001-41·5 5.1£+04 7.7£+04 3 ,1£+04 

2 .0E-G4 c 5.7£-01 c 1 0.1 1.4£+09 25011-16-S 1.4£+04 2.2£+04 2.9£+01 1.6£<03 
S.DE-m • v 1 1.1E.o2 1.4£+09 I .IE.ol -......... 1~51·1 5.1E+04 5.1£+04 

t .OE+OD I 1 0.1 1.4£+09 ....,..drolylllutylclycolo~ 15-70-1 1.DE;OG 1.5£+06 • • 2t+OS 
2.DE-<l2 A 1 0 .1 1.4£+09 Cacody4lc Add 7H0-5 2.DE+04 3.1£+04 1.2£+04 

LIE-03 I 1.DE-o3 I 2.DE-os C 0.025 0 .001 1.4£+09 C>dnlklm(lllotl 7~H 93£<03 9 .3£+03 1.DE.Ol 3.!1£;0] 1.2E.OS I.DE<02 

1,11:-03 I 5.DE-G4 I Z .OE~S C 0.05 0.001 c..nk.lm (W~ter) 7440-43·9 
S,OE-01 I 1 0.1 1.4£+09 ;- 10S-60-2 5,1£-+ns 7.7£+05 3.1E+DS 

l.SE-01 C C.lE-05 C 2.DE-03 I 1 0 .1 1.4£+09 242s-o6-1 L9E+01 2.9£+01 3.!1£+05 LlE+01 2.DE<Ol 3.1E+Ol 1.2£.03 

l.lE-03 c 6.6£-07 c 1,3£-01 I 1 0 .1 1.4£+09 Caplan 133-05-2 1.2£+03 1.!1£+03 2.5£+07 7.5£<02 13E-+05 2.DE+DS I .DE+04 
' 1.0£~1 I 1 0 .1 1.4£+09 Carbaryl 63·25-2 1.DE+OS LSE+OS &.2E+04 

5 .0E-03 I 1 0 .1 1.4£+09 C.rbofuran 1563-66-2 5.1£+03 7.7E+03 3.1E+03 

1.0£.01 I 7.DE~1 I V 1 7 .4E+02 1.4E+09 1.3E+03 CarbonDisulfldo 75-15-0 1.0E+05 3 9E+03 3.7£+03 
7.1JE-()2 I 6.DE-o6 I 4.0E-o3 I 1.0£.01 I V 1 4 .6£-+02 1.4£+09 1.6£+03 carbon T etrac:hkMide 55-23·5 4.1£+01 3.3£+00 3.DE+OO 4.1£+03 7.1JE;02 &.DE+02 

l.OE-02 I 1 0 ,1 1.4£+09 Carbosullan 55215-14-1 1DE+04 1.5E+04 6.2E+OJ 

1.0E~1 I 1 0 .1 1.4£+09 Carboxln .5234-61--4 1.DE+OS 1.5E+OS 6.2£+04 
9 .0E-D4 I 1 1.4£+09 Cerk:uide 1306-31-3 5.4E+06 5.4£+06 

1.0E..01 I 1 0.1 1.4£+09 Chloral Hydra~ 302·17--D 1.0E+OS 1.5£+05 6 2E+04 

1.5E.Q2 I 1 0 .1 1.4£+09 Chlot ....... UH0-4 1.5E+04 2.3£+04 9 .2£+03 
4.0E-01 H 1 0 ,1 L4E+O'J Chloranll 11a--7S..2 7.1£+00 L1E+Ol 4.3£+00 
3.5£-01 I 1.0E-<M I SIJE.OC I 7.0E-D4 I 1 0.04 1.4£+09 Chlordane 127n-03·6 1.1£+00 3.1E-+Ot 1.7£+05 6 ,5E+OO 5.1E-+02 1.9£-+0l 4.2£+06 4.0E-+02. 

LDE+01 I 4.6£.()3 c l .OE-D4 I 1 01 1.4£+09 Chlotdocono , • .,....., 14J•5()..1) 2,9£-01 4.3£-01 3.6£+03 L7E...Ol 1.1£+02 4.6£+02 1.8£+02 

7.0E-D4 A 1 0.1 1.4£+09 Chlotf~ 471>!1<>6 7.2Et02 L1E.Ol 4.3E+Ol 
2.0E~ I 1 01 1.4£+09 ~.Ethyl· 90912·32--4 Z.DE+04 3.1£+04 1.2Et04 

1 .0£~1 I 1.5E~ A 1 1.4£+09 Otloritre 7712·50-5 1 DE+05 8.6£+05 9.1£+04 
3.DE-<l2 I 2.DE<J4 I 1 1.4£+09 CJHariM. Dioxide 1CJ(M9-04 ... 3.1E+04 1.2£-+06 3.0Et04 
3.0£-02 I 1 1.4E+09 o.lorito!Sodlum S.kl 7751-19-2 3.1£;04 3.1£t04 

5.0£+01 I V 1 1.2E+Ol 1.4£+09 1.1E+Ol ~1,1-dlflua<oothano, 1· 75-61-3 2.4£-+0S 2.4£+05 
l ,OE-04 I 2,oe-02 H 2,0E.(Q. I V 1 7.5E+02 1.4E+09 L2E+03 Chioro-1,3-butadtene, 1· 126-99-l 4 ,7E-02 4 .7£-02 2 ,0E+04 1.0£+02 1.0£+02 

4 .6£-01 H 1 0 .1 1.4£+09 Chloro-2-methylanlllne HCI, .... 3165-93-3 6i.2E+OD 9.4£+00 3.7E+OD 

1.DE-01 p 77E-OS c 3.DE-o3 X 1 0 .1 1.4£+09 Chloro-2·IIIC!Ihyfanlllne,4- 95-69-2 2.9£-+01 4.3£+01 2.2E+OS 1.7£;01 31E+Ol 4 .6£+03 1.1£+03 
2 .7E-01 X v 1 0 .1 2.1Et04 1.4£+09 2 ,0£+04 ClrloruKetolrle. 2· 107·20-0 1.1£+01 L6E+01 6.4E+OD 

2.0£-03 H 1 0 ,1 1.4£+09 Chloruacotk Add 79-11·1 2.0E+03 3.1£+03 1.2£+03 

3,0£-05 I 1 0 .1 1.4£-+09 Ch&oro.cetophenone, 2· 532·27--4 1.1[-105 1.1£+05 

2.DE.01 p 4.0E.03 I 1 0 .1 1.4£+09 Chloruonlllne,p- 106--47-1 1.4£;01 2.2E+01 1.6£+00 4 .1£+03 6 .1£+03 2.5£;03 
2.0E-02 I S.OE-02 P Y 1 7.6£+02 1.4£+09 6 ,9£+03 Clrlorobonrene 101-90-7 2DE+04 L SE<Ol 1.4£+03 

1.1E-Ot c 3.1£-05 c 2,0E-02 I 1 0 .1 1,4£+09 ChkwobenzMate 510-15-6 2 ,6£+01 3}JE+01 5.4£+05 1.&E+Ol 2.0E+04 3.1£-+04 1,2£+04 ---- ---
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ReckHwll Screenln& level (RSLJ Industrial Soli Tilble Novll"tTiber 2012 

«ey: I • IRIS; P • PPRTV; A • ATSDR; C • C.l EPA; X • PPRTV AppftKHx; H • HEAST; J • New Jersey; 0 • EPA Office of Water; E • Envlronmenlal Ult~ 1nd Assessment Office; S • see user&UtdeSettk>n 5; L • see anerculde on lead; M • mutacen; V• volattle; F• See FAQ; c • cancer; • • where: nSl < l ()Q)( c: Sl; •• · ~tte n Sl< lOX cSl; n 
• noncancer; m • Concentration may exceed celllnr; limit (Ser Uler Guide); ' • Concentration may excerd Cui (Sre User Guide): Sst valuel are based on DAh l 

Toxkltv and Chemlcal·spl!dflc lnformaUon Contaminant C.n::lnacrnk Tarcet Risk (m) • 1£-oi Noncancer Huard lndex (HI) • 1 

'H . ~:t 11: 11 J:H -1. ,I I I 1 1 l CAS No. 

,........, St ,.Oenn• ~ l lnholotlon St I Con-k St ,,...,,..., 1 llennol5lllnholotlon 5l1Non<Ofdnocenk5l 
5FO e IUR e RfD. e ftf4 e o mUb- C.. PEF VF TR•1.DE-6 TR•1.0E-6 TR~:l.OE-6 TA•l.DE-' HQ•1 HQ•1 H0-1 Hl• 1 

l"'llk&-dovr' v 1111/m~· • v l"'llk&-d•vl v l"'llm~ v c oen GIAIIS MS l"'llk&l tm'/1<&1 tm'/1<&1 ........ l"'llk&l l"'llk&l lml/1<&1 l"'llk&l l"'llk&l l"'llk&l l"'llk&l l"'llk&l 
3.DE-G2 X 1 0.1 1.4£+09 Chlontbenlok Add, p- 74·11·3 3.1E+04 4.6E+04 1.1£-+04 
3.DE-03 P 3.DE-01 P V 1 1.2£+02 1.4[+09 7.3[+03 Cltlontbonzotrllluorido, 4- 91-SH 3.1E+03 9.6E+03 2.3E+Ol 
4.0E-02 p v 1 7.3£+02 1,4£+09 1.9E-+Ol P""'-•· 1- 109-G,._l 4,1[-+04 4.1E..o4 

S.OE+01 I V 1 1.7£+03 1.4£+09 1.DE+Ol ... 7s-<s-6 2.2E+OS 2.2E+OS 
2.0E~2 p M 1 0,1 1.4£+09 2- 107.07-3 2 .0E+M 3.1£+04 1.2EtOC 

3.1£.02 c 2.3£-05 I 1.0E-G2 I 9.!E-02 A V 1 2.SE+03 1.4£+09 2.1£+03 i""""""" 67-66-3 9.2£+01 1.510+00 1.510+00 I .IIE+04 1.2£+0] 1.1E+03 
9.DE-02 I V 1 1.3£+03 1.4£+09 1.3£+03 74-17·3 S.DE+02 5.0E+02 

2.4£+00 c 6.9£-04 c v 1 2.6E+04 1.4[+09 5.7£+03 Cltlontmethyl Methyl Ether 107-30-2 1.2£+00 UJE-01 9.4£-02 

J.OE~l I v 1 1.4£+09 1.6E+04 Chloronopltlholene, ..... 91-51-7 J.l£+04 1.2E+04 
l.DE-01 p 3.0E.03 P 1.0E-o5 X 1 01 1.4£+09 Chloronitrobemene, o- 11-73·3 9.5£+00 1.4£+01 5 7£+00 J .1E+Ol 4.6E+Ol 6,0E+04 l.IE+Ol 
6.3£.(13 , l .OE-03 p & .DE~ p 1 0,1 1.4£+09 Chlontnl-......, p- 1<XJ.<JO.S 4,5E+02. 6 9E+02 2 7E+02 t.OE+Ol 1.5E+Ol J .6E.ofi li.lE+Ol 

5.0£-03 I v 1 2.H:..ot 1.4€+09 1.3£+05 Cltlorvphenol. 2- ~57·1 S.l£+03 S.lE+Ol 
4 .0E~ c v 1 6.2£+02 1.4E+09 5.0£+03 ~ 76-06-2 I.IE+OO I .IE+OO 

3.1£-03 c 1.9£-07 c 1.510-02 I 1 0.1 1.4£+09 OtiDn>lholonll 1197 .... 5--6 9.2E+02 1.4E+m L9E+07 S.6E+02 1.510+04 2.lE+04 9.2Ei0l 

2.DE-02 I v 1 9.1E+02 1.4£+09 1.7£+03 ~toluene,o- 95-<09-1 2AX+04 2.0E+04 
2.DE~2 X v 1 2 5£+02 1.4£+09 7,9Ei0] Cltlont<oluene, p- 10&-•U_. 2.DE+04 2,0£+04 

2.4E+02 c &.9E.02 c 1 0.1 1.4£+09 Chlon>zolocln 54749-90-5 1.2£.02 1.BE-02 2.4E+02 7.2£.03 

2.DE.01 I 1 0.1 1.4£+09 Ot ........... m 101·21·3 2.0E+M J.1E+OS 1.2E+OS 
1.DE-oJ A I 0.1 1.4£+09 ~ ....... - 2921-11-2 1.DE+OJ 1.5£t0l li.2E+OZ 
1.0E.02 H 1 0.1 1.4£+09 fo.-losMetltyl 55!1-13~ 1,0£+04 1.5E+04 6,2£-+03 

S.OE.02 I 1 0.1 1.4£+09 Chlonullu"'" 54!02~72-3 5.1£-+04 7. 7E+04 31£+04 
I.DE-04 H 1 0.1 UE+09 Chlortltlophos 6023&-5&-4 1.1E+02 1.2E+Ol 4,9E+OZ 
1.SE+OO I 0.013 1.4£+09 ChramlumUII). lnoolultle Soils 16065-13·1 1.SE+06 1.5£+06 

S.OE.01 J 1.4E.O:Z. 5 3.0E-oJ I 1.DE-04 I M 0.025 1.4£+09 Ch!omlumjVI) 11540-29-9 5,7£+00 2.DE+02 S,6E+OO 3.1E+Ol 6.DE+OS 3,1E+03 
0.013 1.4E+09 Chromfum, T~ 7440-47-l 

9.0E.Ol • J .OE~ P li.OE-06 P 1 1.4£+09 Cobolt 744<>4 ... 1.9E+Ol 1.9£+0] 3,1£+02 3.6£+04 3.0E+02 

6.2E-04 I M 1 0,1 Coke Oven Emlss~ 1007-4s-2 
4.DE-02 H 1 1.4£+09 "-' 7440-50-l 4,1£+04 4.1£+04 
5.0f-02 I &.OE~1 C 1 0.1 1.4£+09 Cresol, m- 101-39-4 5.1£+04 7.7£+04 3.6£+09 ] .1£+04 

5,0E-G2 I 6.DE-01 C 1 0.1 1.4£+09 ~o- !s-41-7 5.1£+04 7.7E+04 l .6E+09 3.1E..OC 
1.DE.01 A &.OE-01 C 1 0.1 1.4£+09 ~~ ... 10&--44·5 1.DE<05 1.5£+05 3.5£+09 6.2£+04 
1.0E-01 A 1 0.1 1.4E+09 sg..so-7 1.DE<05 1.5f-+05 li.2Eof04 
1.0E-01 A UJE.01 C 1 0.1 1.4£+09 Ctesols 131~J..n-l I.DE<05 1.5£+05 J .6E+09 6.2E+tM 

1.9E+OO H 1.0£-03 p v 1 1.7£+04 1.4£+09 2.DE+04 Cnttonoldehyde, ...... 123-73-9 1.5E+OO 1.5£+00 1.DE+Ol 1 OE+Ol 
t .OE-01 I 4.DE-01 I V 1 2.7£+02 1.4£+09 li.7E+Ol Cum... 91-12·1 l .IIE<05 1.2£+04 1.1£+04 

2.2£.01 c li.3E-o5 c 1 o.J 1.4£+09 Cupferron 135-20-G 1.3£+01 ;t OE+tJl 2.6£+05 7.1E+OO 
1.4[.01 H 2.0E.03 H 1 0,1 1.4£+09 = 21725-4&-2 3.4£+00 5.2£+00 2,1£+00 2.DE..o1 J .1E+Ol 1.2£+03 

1.0E-oJ I 1 1.4E+09 ~Cyonlde 592-01·1 I .DE+Ol 1.DE+03 
S.OE-03 I 1 1.4£+09 -Cyonlde 544-92-3 5.1£+03 5.1£-+03 
6.0E~ I I.OE~ S V 1 t .OE.o? 1.4£+09 5,0E..o4 rcv;.;lde ICN-1 57·U·5 6.1Et02 1.1£+02 1.4E+Ol 

1.0E-03 I v 1 1.4£+09 ~en 460-1f.5 1.0E+Ol 1.DE+Ol 
9.0E-02 I v 1 1.4£+09 -ev-en llramlde 506-61-3 9.2Et04 9.2£+04 
S.OE-02 I v 1 1.4£+09 -ev-en Chloride 506-77-4 S,IE+04 5.1£+04 
li .DE~ I I.OE~ I V 1 1.0E.o? 1.4£+09 5,6Et0C ""Hydrocen cy~ntde 74-90-J G,1E+OJ: 2.0Et02 1.510+02 
2.DE.03 I 1 1.4£+09 ""htassktm cyankle 151·50-J 2.0E+03 2.0E+Ol 
5.0E-Ol I 0,04 1.4£+09 .................. Cy ....... 506-61-6 S.1E+Ol 5.1£+03 
1.DE-ot I 0.04 1.4Et09 -siiYefCyonide ........... 1.0E+05 1.DE+05 
l.QE.()] I 1 1.4E+09 ~Cy- 143·33·9 UJE+OJ LOE..OJ 
2 .0£~ X 1 L4E..o9 

~·· 463-56-9 2.0E+02 2.DE+02 
5.0£-DZ I 1 1.4E+09 i-tJncCVonlde 557-Zl-1 S. t£+04 S.1E+04 

6.0E+OO • v 1 1.2E+Ol 1.4£+09 1.1£..03 -..... llG-12·7 2~9E..o4 2.9£+04 
2.3£-02 H 1 0.1 1.4£+09 Cydohexane, 1,2,3,4,5-pentabromo-khktro- 17·14·3 1.2£..02 1.9E+02 7.5E+Ol 

S.DE+OO I 7.DE.01 P 1 0.1 1.4£+09 -- 10S.!f4.1 5.1£+06 7.7£+06 4.2£+09 3.1£+06 
5.0(-03 P 1.DE+OO X V 1 2.1Et02 1,4£+09 1,4£+03 ~- 110.13·1 5,tE+Ol 6.3£-+03 2.1£+03 
2.0E.01 I 1 D.1 1,4£+09 101-91·1 2,11E+05 3 1£+05 1.2£+05 
5.DE.Ol I 1 0.1 1.4£+09 ... 61015-85-1 5,1£+03 7.7£+03 l.JE+Ol 
1.0£-02 I 1 0 ,1 UE+09 ~-· S231s-D7-I 1.DE+04 1.5f+04 &.2£+0] 
7.5£-03 I 1 0,1 1.4£+09 Cyromadne 66215-274 7,7£+03 1.2E+04 4 .GE+Ol 

2.4£.01 I 6.9£-05 c 1 0 ,1 14£+09 ODD 72·54-J 1.2£+01 1,1£+01 2.4E+05 7.2£+00 
3 4£.()1 I 9.7£-05 c 1 0 .1 1.4£+09 =····- 12·55-9 8.4£+00 1.JE+01 1 7£+05 5.1£+00 
3.4£.01 I ! 7E-o5 I 5 .0E~ I 1 0.01 1.4E+O!I S0.29·3 1.4£+00 4.3E+01 1.7£+05 7.0£+00 5,1E.02 2 .. +03 4.3E+Ol 

1.DE-02 I 1 0.1 1.4E+09 - 1161-32-1 1.IIE+04 1 510+04 6.2E+Ol 
3.0E.Q2 I 1 0.1 1.4E..o9 

=.....lphenvlether, 2,2',3,3',4,4',5,5',6,6'-IIIDE-209) 
7s-!19.(1 J ,1E+04 4.6E+04 1.1£+04 

7.DE-04 I 7,0E-03 I 1 0.1 14E+09 llil-19-5 4.1Et0l 6.2£+03 2 SE+Ol 7.2E+Ol 1.1E+04 4.3£+0] 
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Regional Screening levei(RSL)Industrlal Soli Table November 2012 

Key: 1"' IRIS; p • PPRTV; A• ATSDR : C • Cal EPA; X • PPRTV Appendix; H • HEAST; J • New Jersey; 0 • EPA Office of Water; E • Environmental Criteria and Assessment Office; S :o: see userluldeSectlon S; l :;: see user&uideon lead; M ~ mutacen;V z vol111t11e; f :>: See FAQ: c " unc:t:r; • " whtt"l!l : n SL. < l QOX c Sl; •• z; wh.tre n SL.< lOXc Sl; n 
:a nonnncer; m s Concentration may exceed ceiling limit (See User Guklel; s =Concentration may exceed Csat (See User Guide); SSL values ilre based on OAF::o:l 

Toxicity and ChemiCI~spectfic Information Contamlrumt Carclnocenlc Tarcet Risk (TRJ • 1£-06 Noncancer Hazard Index (HIJ • 1 

~ 1 :1~ .1;1, J:l ,EI:I, -I, J t J J I CASNo. 

laaeestlon Sli·Dennal ~ llnhal1tlon Sl I C.rctnocentc Sl IIOCMtlon Sll Dennal Slllnhalatlon Sl I Noncardnocentc Sl 
5fO e IUR e Rftl:a e RfG e o muhl- C... PEF Vf Tftct.OE-6 Tftacl.OE-6 TR•l.OE-6 TR•l.OE-6 H0-=1 HQ•l HQzl Hid 

(rncll<l-day)"1 V (uc/m~·l V lrncll<l-davl V lrnc/m~ V t aen GIAII5 ABS lrnc/kc) (m'lkcl (m'lkcl AMiyte lrncll<ll lrncll<ll '""""'' lrncll<ll lrnclkcl '""""'' lrncll<ll (rnc/kcl 
4.0E-OS I 1 0.1 1.4£+09 fOe-ton 8065-41-3 4.1£+01 6 2£+01 2 SE+Ol 

1.2£-03 I 6.0E-01 I 1 0.1 1.4£+09 ~:etfay~hay~Jodlpote 103-23-1 2.4£+03 3.6£+03 1.4E<03 6.1E+D5 9.3Ei05 3.7E+D5 
6.1£-02 H 1 0 .1 1.4£+09 Dlallate 2303-16-4 4.7£+01 7,1£+01 2.8£+01 

7.0E-o4 A 1 01 1.4£+09 ......... 333-41·5 1 .2£+02 1.1£+03 4.3£+02 

I.OE-01 P 6.0E-03 p 2.0E-o4 P 2.0E-o4 I V M 1 9.BE+02 1.4£+09 3.4£+04 -3-thlonapnapone, 1,2- 96-12·1 3.6E+OO 7.0E-02 6.9£-02 2.0802 3.0E+01 2.6£+01 
1.0E-02 I 1 0.1 1.4£+09 Dittn:M'nobt:ntllfltf:,1,4- 106-37-6 1.0E+04 1.5£+04 6.2£+03 

1.4£-02 I 2.7£-05 c 2.0E-02 I v 1 Q.1 I.OE+02 1.4£+09 8.6£+03 124-48-1 3.4£+01 5.2£+01 l .9E+OO 3..3£+00 2.DE+04 3.1£+04 1.2£+04 

2.DE+OO I 6.DE-04 I 9,0E-03 I 9,0E-03 I V 1 1.3£+03 1.4£+09 9.3£+03 
1-----ne, 'itedaylene Bromide) 

106-93-·.C 1.4£+00 1,9£-01 1.7£-01 9o2E+03 3 7£+02 3,5£+02 
l ,OE-02 H 4.0E-03 X V 1 2.8E+03 1.4£+09 6.1£+03 74-95-3 1.DE+04 1,1£+02 1.1£+02 

1.DE-01 I 1 0.1 1.4£+09 Dibutyl PhthRte 14-74-2 1.DE+OS 1.5£+05 6.2£+04 
3.0E-04 p 1 0,1 1.4£+09 -Compounds NA .S.1Et02 4.6E+02 1.11Ei02 
3.DE-02 I 1 0.1 1.4£+09 - 19111-00-9 3.1£.+04 .C,6E+04 1.BE+04 

4.2£-03 p v 1 5.2Et02 1.4£+09 1.2£+04 Okhlaro-2-butene, 1,4- 764-41-0 3.5£-02 3,5£-02 
4.2£-03 p v 1 0.1 5.2£+02 1.4£+09 1.2£+04 DicWoto--2-butene, ds-1,4- 1476-11·5 3.5£-02 3.5£-02 
4.2£-03 p v 1 0.1 7.6£+02 1.4£+09 1.2£+04 ~2-butene, tram-1,4- 11~57-6 3.5£-02 3.5E-02 

5.0E-02 I 4.0E-03 I 1 0.1 1.4£+09 ~etlc:Add 79--43-6 5,7£+01 1.7£+01 !1.4£+01 4.1E-t03 6.2£+03 2.5£+03 
9.DE-02 I 2.DE-01 H V 1 3.8£+02 1.4£+09 1.3£+04 ne,1,2- 95-50-1 9,2£+04 1.1£+04 9.1£+03 

5.4£-03 c 1.1£-05 c 7.0E-02 A I.OE-01 I V 1 1.4£+09 1.1£+04 ~ne, 1,4- 106-46-7 5.3£+02 L3E+01 1.2£+01 7.2£+04 3.9£+04 2.5£+04 

4.5£-01 I 3.4£-o.t c 1 0.1 1.4Ei09 ~.3,3'- 91-!M-1 6.4£+00 9.6Ei00 4.9E+04 3.1Ei00 
9.0E-03 X 1 0.1 1.4£+09 ~~none,4,4'- 90-91-2 9.2E<D3 1.4E+04 5.5803 
2.0E-01 I 1.0E-01 X V 1 I ,S£+02 1.4£+09 9, 1£+02 75-71-8 2,QE+OS 4,DE+02 4.0£+02 

5.7E-D3 c 1.6E-D6 c 2.DE-D1 p v 1 1.7Ei03 1.4Ei09 2.2Ei03 , 1,1- 75-34-3 5,0Ei02 1,7Ei01 UEi01 2.DE+D5 2.DE+D5 
9 .1£-02 I 2.6E-OS I 6.0£-03 X 7.0E-03 P V 1 3 .0£+03 1.4£+09 4,9£+03 , 1,2- 107-116-2 31£+01 2.3£+00 2,2£+00 6.1£+03 1.5Ei02 1.5£+02 

5.0£-02 I 2.DE-01 I V 1 1.2£+03 1.4£+09 1.2£+03 ~ne,1,1- 75-35-4 5.1£+04 1.1£+03 1.1£+03 

9.DE-03 H v 1 1.3£+03 1.4£+09 2,7£+03 10'<"*-ne. 1,2- (MI...OI"""""I 540-59-D 9,2E<03 9.2£+03 
2.0£-03 I v 1 2.4£+03 1.4£+09 2.7£+03 ne,1,2-ds- 156-59-2 2.DE-<03 2.DE+03 
2.0£-02 I 6.0£-02 P V 1 1,7£+03 1.4£+09 2,7£+03 , 1,2-tram- 156-60-5 2.DE+04 7~1£+02 6.9£+02 

3.DE-03 I 1 0 .1 1.4£+09 2,4- 120-13·2 3,1£+03 4.6Ei03 1.1£+03 
1.DE-02 I 1 0,05 1.4Ei09 'ltV Acetic Add, 2,4- 94-75-7 1.DE+04 3 ,1£+04 7 ,7£+03 
I .OE-03 I 1 0.1 1.4£+09 'VIbutvrit Add, 4-(2,4- 94-12-6 1.2E<03 1.2E+04 4.9£+03 

3 .6E-02 C L0£-05 C 9.0£-02 A 4.0£-03 I V 1 1.4£+03 1.4£+09 4.1£+03 ,1,2- 78-87-5 7.9£+01 5-DEiOD 4.7£+00 9.2£+04 71£+01 71£+01 
2.DE-02 p v 1 1.5E<03 1.4Ei09 7.3E<03 Dkhlorapropone, 1,3- 142·28-9 2.DE+04 2.DE+04 
3.0£-03 I 1 0.1 1.4£+09 Olcb ............ nol, 2,3- 616-23-9 3 .1£+03 ot.6E+03 1.&£+03 

1.0E-01 I 4.DE-D6 I 3.DE-02 I 2.0£-02 I V 1 1.6£+03 1.4£+09 3.1£+03 Dkhloropropene, 1,3- - 542·75-6 2.9£+01 1.2£+01 8.l E+OO 3.1£+04 3.4Ei02 3.3£+02 
2.9£-01 I 8.3£-05 c 5.DE-04 I 5.DE-04 I 1 0.1 1.4£+09 =-.. 62-73-7 9,9£+00 LS£+01 2.0£+05 5,9£+00 5.1Ei02 7 .1E+02 3 .DE+06 3 .1£+02 

I ,OE-03 P 7.DE-03 P V 1 1.otE+09 4.otE+03 77-73-6 1.2£+03 L4Ei02 1.3Ei02 
1.6E+01 I .C.GE-03 I 5.0£-05 I 1 0.1 1.otE+09 Dieldrin ~57·1 Ll£-01 2.7£-01 3.6£+03 1,1£-01 5.1£+01 7,7£+01 3 .1£+01 

3.DE-D4 C S.DE-03 I 1 0.1 Diesel Enclne Exlmast NA 
2.DE-03 p 2.0£-04 p 1 0.1 1.4£+09 Dlethanolamlne 111-42·2 2,0E+03 3 .1£+03 1.2£+06 1.2£+03 

I.OE-01 I 1 0.1 1.4£+09 Dlettayll'hth.O.te 14-66-2 1.2£+05 1.2£+06 4.9£+05 
3.DE..02 P 1.DE..o4 P 1 0.1 1.4£+09 """thylene Glyaal Monobutyl Ether 112-34-5 3.1£+04 4.6£+04 6.DE+OS 1.8£+04 
6.DE-02 P 3.DE-04 P 1 0.1 1.4£+09 ~G~~M~Ethef 111-90-0 6.1£+04 9..1£+04 1,1E-+06 3.6£+04 

1.DE-03 p 1 0.1 1.4£+09 ~omlde 617-84-5 1-DE<Dl 1,5£+03 6.2£+02 
3.5£+02 C 1.0£-01 C 1 0,1 1.otE+09 Diethylstilbestrol 56-53-1 1.2£-03 1.2£.02 1.7£+02 4,9£-03 . 

8.0£-02 I 1 0.1 1.4£+09 Dlfenzaquat 43222-48-6 1.2E+04 1.2£+05 4.9£+04 

2.DE..02 I 1 0.1 1.4£+09 Dlflubenzuron 35367+38-5 2.DE+04 !1.1£+04 1.:ZE+04 
4.0£+01 I V 1 1.4£+03 1.4£+09 1.2£+03 Dtfluoraeth&ne, 1,1· 75-371 2.2£+05 2.2£+05 

4.4E-02 C 1.3E-OS C v 1 0.1 1.4£+09 1.3£+03 lllhy<kosafrole 94-51-0 6.5£+01 9.9£+01 1.3£+00 1.2£+00 

7.0£-01 p v 1 2.3£+03 1.4£+09 3.3£+03 01 ........... - 101-20-3 1.DE+04 1.DE+04 
I.DE-02 I v 1 5.3E+02 1.4£+09 3 .1£+04 ~M ............... te 14-45-75-6 1.2£+04 1.2£+04 
2.DE..02 I 1 0.1 1.4£+09 Dlmethlpln 55290-64-7 2.DE+04 3.1E+04 1.2£+04 

2.DE-04 I 1 0.1 1.4£+09 ............. 60-51·5 2.DE+02 3.1£.02 1.2£+02 
1.4£-02 H 1 0.1 1.4£+09 ,3,J"· 119-90-4 2.0E+02 3.1£+02 1.2E+02 
1.7£-03 p 6.DE-o2 p 1 0.1 1.4£+09 Dlmethy4 methylphosphon•te 756-79-6 1.7£+03 2.6E+03 1.DE<03 6.1£+04 9.3£+04 3 .7£+04 

4.6£+00 c 1.3£-03 c 1 0,1 1.4£+09 Dlanethyfomlno ozobenzene lp-1 60-11-7 6.2E..01 9.4£.01 1.3£+04 3 .7E.01 
5.8£..()1 H 1 0.1 1.4£+09 Dlmethylanlllne HCI, 2,4- 21436-96-4 4.9£+00 7.5£+00 3.DE+OO 
2,0E-01 p 2.DE-03 X 1 0.1 1.4£+09 ioonaothylanlllne, 2,4- 95-61-1 1.4£+01 2.2£+01 1.6800 2.0£+03 3,1£+03 1.2£+03 

2 ,QE-03 I v 1 1.3£+02 1.4£+09 3.4£+04 Dlanethylonlllne, N,N- 121-69-7 2.0E+03 2.0£+03 
1.1£+01 p 1 0.1 1.4£+09 Dlanethylbemldlne, 3,3'- 119-93·7 2.6£-01 3 ,9£-01 1.6£.01 

1.0E-01 P l .DE-D2 I 1 0.1 1.4£+09 Dlanethylfonnamlde 61-12·2 1.DE+D5 1.5£+05 1,8£+01 6.2£+04 

1.0£-04 X 2.0E-D6 X 1 0.1 1.4£+09 ~ylhyd...Vne, l,l • 57-14·7 1.DE+02 1.5£+02 1.2£+04 6 .1£+01 
5.5£+02 c 1.6E-01 c 1 0.1 1.4£+09 Dlmethylhydmlne, 1,2- 540-73 ·1 5.2£.03 7.9£-03 1.0£+02 3 ,1£-03 

2.DE-D2 I 1 0.1 1.4£+09 lllanethylpheno, 2,4- 105-67·9 2,0E+04 3 ,1£+04 1.2E+04 
6.0£-04 I 1 0.1 1.4£+09 ~methv'Phenol, 2,6- 576-26-1 6.1£+02 9.3£+02 3 .7£+02 

- ---
1.0E-03 I 1 0.1 1.4Ei09 loo-taylphenol. 3,4-

~~- ---
95-65-8 ---- --- 1.0£+03 1.5£+03 -- 6.2Ei02~-
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Re11on~l Screening Level (RSLI Industrial Soil Table November 2012 

Key: 1 • IRIS; p • PPRTV; A ,. ATSDR:-C • ear EPA; X • PPRTV Appendix: H " HEAST: J "' New Jersey; 0 " EPA Office of Water; E • Environmental Criteria and Assessment Office: 5 lit see user sulde Section S; L • see user &LHde on le111d; M • mutagen; V • volilltHe: F :. See FAQ; c • carKI! r; • • wb11r• : n Sl < I.OOX c Sl; • • • wfMn n Sl c l OX c: Sl; n 
• noncancer; m " Concentfltion may exceed cellin1llmit (See User Guldtr).; s • Concentration may exce-ed Csat (See User Guide); SSL vii lues are based on DAF• l 

Toxldty ~nd Chemiul·spetlflc Information CDntamlnant Cllrdnogenlc Tar&et Risk ITRI • 1E-D6 l Noncancer Hazard Index (Hil 'll 1 

.1:1. .1:1 B rt:l -1. J I, ,I ,t I CASNo. 

lncestlon Sl l ''•nnal ~ llnhalallon Sll Clardno&enle ~ l'ncesllon Sll Dennol Sl l lnholallon Sl l Noncardnocenoc 5L 
5FO e IUR e RfD. e Rtc. e a muh· C,.. PEF VF TR•l.DE-6 TR•l.OE-6 Tl!: .. l .OE-6 TR•1.DE·6 • HQal HQal H0-1 Hl•l 

(rnc/kl-drtf ' y (ucfm'r' y (rnc/kl-day) y (rnc/m~ y c 1en GlADS A85 (rnc/kl) (m'/kcl (m'/kcl Al1alyte . (rnc/kl) (rnc/kl) (rnc/kl) (rnc/kl) (rnc/kl) (rnc/kcl (rnc/kc) (rnc/kl) 
l.DE..Ol I v 1 1.4E+09 2.3£+04 ~replolhalale 120-61-6 l .OE+OS LOE+OS 

4,SE..()2 C 1.3E-D5 C v 1 0.1 1.1E+03 1,4E+09 1.1E+03 513-37-1 6 ,4E+Ol 9.6E+Ol 1.0E<OO 1.0E<OO 
I .OE-os X 1 0.1 1.4£+09 

iJoa~Phenol,4,6-
534-52~1 1.2£+01 1.2£+02 4.9£+01 

2.0E-113 I 1 0.1 1.4£+09 131·89-5 2.DE+03 3.1E+03 1.2£+03 

1.DE-04 • 1 0.1 1.4£+09 ... -.......1,2- 52 .. 29--0 1.0£+02 1,51:+02 &,2£+01 

1.0E-o4 I 1 0.1 1.4E+09 lllnllnlbenzene, 1,3- !19-65-0 1.0E+02 1.5£+02 6.2£+01 
l ,OE-04 p 1 0,1 1.4£+09 lllnl-. 1.4- 101).25-4 l .OE+02 1.SE+02 &,Ze.to1 

2.0E..()3 I 1 0.1 1.4E+09 lllnl.........,..2,4- 51·2 .. 5 2.DE+03 3.1E+03 1.2£+03 

6.1E..()l I 1 0.1 1.4£+09 04flol~ Mixture, 2,4/2,6- 25321·14-6 4.2£+00 6.4£+00 2.SE+OO 
3.1E..()l c 1.9£-os c 2.0E..()3 I 1 0.102 1.4E+09 lllnl-. 2.4- 121~14·2 9.2£+00 1.4E+Ol 1.9£+05 S.SE+OO 2.DE+03 3.0E+03 1.2E+03 

l ,OE-{)3 p 1 0.099 1.4E+09 Olnl-.2.6- 606-20-2 1.DE+03 1,6E+03 6.2£+02 

2.0E-D3 5 1 0.006 1.4£+09 .... -...:!::~ 355n·7 .. 2 2 .DE+03 5.2£+04 2.0E+03 
2.0E-D3 5 1 0.009 1.4£+09 19406-51-D 2 .DE+03 3.4£+04 1.9£+03 

1.DE-o3 I 1 0.1 1.4£+09 - 11·15-7 LOE+Ol 1.SE+Ol &.2£+02 

1.0E..01 I 7.7E..o6 C 30E..()2 I 3.0E+OO C 1 0,1 1.4E+09 foooxane, 1,4· 
looo.ona 

123·91·1 2 9£+01 4.3£+01 2.2£+06 1,7£+01 3 .1£-t-04 4.6£+04 1.1£+10 l .lf+04 

6.2£+03 I 1.3E<OO I 1 C. OJ 1.4E+09 .. Hexachlorodibenzo-p-diaxln, Mtd.ure NA 4.6E-04 2.3£-113 1.3£+01 3.9£-<14 

1.3E+OS c 3.8E+Ol c 7.0E·10 I 4 .DE-oa C 1 0 .03 1.4E+09 ~-~- 1746-01-6 2.2E-o5 1.1£-04 4.4£-01 l .lf-os 7.2£-04 3.6£-03 2.4£+02 6.0E~ ' 
3.0E..()2 I 1 0.1 1.4E+09 957· 51·7 3 .1£+04 4,6E+04 UE+04 

I .OE-04 X 1 0.1 1.4E+09 i""""""'SUIIone 127·63· 9 1.2£+02. 1.2£+03 4.9£+02 
2.51:-02 I 1 0.1 1.4E+09 ~- 122·394 2.6£+04 3,9£+04 LSE+04 

I.OE-{)1 I 2.2£-04 I 1 0.1 1.4E+09 lnl-.. 1,2- 122-66-7 3 .6E+OO 5.4E+OO 7.6E+04 2.2E<OO 

2.2£..()3 I 1 0.1 1.4E+09 i:='lllack31 85-00-7 2 .2£+03 3.4£+03 1.4£+03 
7.4E+OO c 2.1£-()3 c 1 0.1 1.4E+09 1937~37·7 3.9£..()1 5.9£-()1 7.9£+03 2.3£-Dl 

i 7.4E+OO C 2.1E-D3 C 1 0 ,1 1,4E+09 ~o~-t-· 2602-46-2 3.9£..()1 5.9£.()1 7.9£+03 2.3E-Dl 

,,7E+OO c 1.9£..()3 c 1 0.1 1.4E+09 Dhwt arawn 95 16071-16-6 43£..1)1 6,5£..()1 1,1£+03 2.6€-Dl -
' 4.DE-o5 I 1 0.1 1.4E+09 10'- 298-04-4 4 .1£+01 6.2£+01 2.51:+01 

1.0E-02 I v 1 0.1 1.4£+09 4.6£+04 loilhlane,1,4- 505-29-3 1 OE+04 15£+04 6.2£+03 

2.0E-113 I 1 0,1 1.4E+09 104- 330-54·1 2.0E+03 3.1E+03 l .lE+Ol 
4DE..03 I 1 0.1 1.4E+09 ~ 2439-1().3 4 .1£+03 &.2E+03 2.51:+03 
2.SE-02 I v 1 1.4E+09 1.3£+05 759-94-4 2.6E+04 2.6E+04 

6.0E-o3 I 1 0.1 1.4E+09 Endosullan 115-29--7 6.1£+03 9.3£+03 3.7E+03 
2,0E-02 I 1 0.1 1.4E+09 

~=--
145-73·3 2.DE+04 3.1£+04 1.2E+04 

3.0E-04 I 1 0.1 1.4E+09 n -»1 3 .1E+02 4.6E+02 1.1f+02 

9.9E-o3 I 1.2E-o6 I &.OE-03 P 1.0E-03 I V 1 1.1E+04 1.4E+09 2.DE+04 Eplchlorohydrln 106-19-1 2.9£+02 2.1E+02 1.2£+02 6.1E+03 1.9£+01 I.&E+Ol 
2.0E..()2 I V 1 1.SE+04 1.4E+09 1.2£+03 ~ ............ 1,2- 106-11·7 7.2£+02 7.ZE+02 

5.0E-113 I 1 0.1 1.4£+09 Elhephon t66n·&7-0 5.1E+Ol 7.7£+03 3.1£+03 

5.0E-o4 I 1 0 .1 1.4E+09 Elhlon 563-12·2 5,1E+02 7,7E+02 3.1£+02 
1.DE-Gl P &,OE-{)2 P 1 0.1 1.4E+09 thaiCYI!thanol Acetate, 1· 111-15-9 1.DE+OS 1,5£+05 3.6E+OI 6.2£+04 
4 .0E-D1 H 2.0E-Dl I 1 0 ,1 1.4E+09 Elho..,.....nal, 2· 110-10-5 4,1£+05 6.2E+OS 1.2E+09 2.SE+OS 

9 OE-o1 I v 1 1.1£+04 1.4£+09 9.3£+03 lflhyiAcetale 141·71-6 !J.2E+OS 9.2£+05 
4.1£-DZ H v 1 2.SE+03 1.4E+09 6.1£+03 ~lhyiAcrylote 14()..11·5 6.0E+Ol 6,0£+01 

LOE+Ol I V 1 2 .1£+03 1.4E+09 1.4E+03 Elhylehlorlde 75-00-3 6 .1£+04 6.1£+04 

2,DE-Dl I v 1 LOE+04 1.4E+09 3,4E+03 !flhyiEiher 60-29-7 2.DE+OS 2,0E+OS 
9.0E..()2 H 3.0E..()l P V 1 1.1E+03 1.4E+09 6.2£+03 ~lhyl Melhaaylate 97·63·2 9.2£+04 1.2E+03 7.51:+03 
1.0E.OS I 1 0,1 1.4E+09 ~lhyl-p-nltn>phenyl Phosphon;aoe 2104-64-5 1.DE+Ol 1.51:+01 6.2£+00 

1.1£-02 c 2.5£..()6 c l.DE-Dl t l ,OE+OO I V 1 4 .1£+02 1.4E+09 6.1£+03 !Eihylbenzene 10CH1-4 2 6E+02 3.DE+01 2,7£+01 1.DE+05 2.7£+04 21E+04 
7.0E..()2 p 1 0.1 1.4£+09 Elhylene cy.nohydrln 109-71-4 7.2£+04 1.1E+05 4.3£+04 
9.0E.Q2 p 1 0.1 1,4E+09 ~lhylene Dlamlne 107~15-3 9 .2£+04 1.4£+05 5.51:+04 

2.0E<OO I 4.0E-01 C 1 0.1 1.4E+09 ElhyleneGiycol 107~21· 1 2.0E+06 3.1E+06 2.4£+09 1.2£+06 
LOE-G1 I 1.6E+OO I 1 0.1 1.4E+09 ~lhylene Glycol Monobutyl Elher 111~76-2 1.0E+OS 1.5£+05 9 ,5£+09 6.2£+04 

3.1£-()1 c l .lf-05 c 3 .0E..()2 c v 1 1.2£+05 1.4E+09 6.6£+03 ~lhylene Oxide 75-21·1 9.2£+00 9.1£..()1 1.3£-()1 1.6E+02 1.6£+02 

4 .SE-02 C 1.3E-o5 C I .DE-o5 I 1 0.1 1.4E+09 Elhylene Thiourea 96-45-7 6 4E+Ol 9.6E+Ol 1.3£+06 3 .1£+01 1.2£+01 1.2E+02 4.9£+01 I 6.SE+01 c 1.9£-02 c v 1 0,1 1.SE+OS 1.4E+09 2.6£+04 ~lhylenelmlne 151· 56-4 4,4£..()2 6.7£..()2 1.7£...()2 l .OE-o2 
3.0E<OO I 1 0 .1 1.4£+09 Elhylphlholyl Elhyl Glycolate 84-7HI 3.1£+06 4.6E+06 1.8£+06 

I.OE-03 I 1 0.1 1.4£+09 - 101200-41-0 1.2E+03 1.2E+04 4.9£+03 
2.51:-04 I 1 0,1 1.4E+09 -...... 22224-92-6 2.6£+02 3,9£+02 1.SE-t02 
2.SE-o2 I 1 D.1 1.4E+09 ~....,..__ - 39515-41·1 2.6E+04 3.9£+04 1.51:+04 

1.3£..()2 I 1 0.1 1.4E+09 kaomeiUn>n 2164-17· 2 1.3£+04 2.DE-t-04 I .OE+03 
4.DE-02 c 1.3£..()2 c 1 1.4E+09 Fluoride 16914-41-1 4.1£+04 7.7E+07 4.1£+04 
6.DE-02 I 1.3E-D2 C 1 1.4£+09 ~- (Soluble Fluoride) nll-41-4 6.1£+04 7.7£+07 6.1£+04 

I ,OE-o2 I 1 01 1.4£+09 Flurldone 59756-60-4 12£-+04 1.2£+05 4,9£+04 

2.0E-IJ2 I 1 0.1 1.4£+09 ~lurprimldal 56425-91-3 2.0E+04 3.1E+04 1.2E+04 

I 6 ,0E-Q2 I 1 0.1 1.4£+09 ~lulolanll 66332·96-5 6.1£-t-04 9.3£+04 3,7£+04 

1.1JE..()2 I - 1 0.1 1.4E+09 lwrinate ---- --- 69409-94·5 - --------~~--
1.0E+04 1.5£+04 6.2£+03 I ---
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Reclonal Screening level (RSL) Industrial Soil Table November 2012 

Key: I • IRIS; P • PPRTV; A • ATSDR; C • C.l EPA;; X >< PPRTV Appendl11; H • HEAST: t • New J111ney; 0 >< EPA Office of Water; E • Environmental Criteria and Assessment Office; S :;: see user cuide Section 5; l ~ see user cuide on lead; M =- mutacen; V "' volaUie; F • See FAQ; c ::c cantltf~ • "' W!her..,.: n Sl < 100X c St.; ... .1 whtf~ n Sl < 10JC c Sl; n 

• noncancer. m • Concentration may exceed cellinc limit (See User Guide); s • Concentration may exceed Cut (See User Guide); SSL values are based on DAF=1 

Toxicity and Chemical-specific Information Contaminant Cilrdnocenic; Tari:et Risk CTRI • 1E..o6 Noncancer Hazard Index IHII a 1 

.1:1, .1:1 .EI. H:l· -1 .. 1 I. .1. .t I CASNo. 

lncestlon SL I?"""•' ~ l' ... ,.tlon SL I c.rc.,..enic SL l'nceSIIon SL 17:• SL I'"""" lion SL I Noncardnocenlc SL SFO e IUR e RfD. e RfG e o muta- C.. PEF VF TR=l.DE-6 TRd.OE-6 TRcl.OE-6 TR• 1.DE-6 HQc1 HQ•1 HQc1 Hl•1 

(mr/kc-d&Yi"1 y (uc/m~·• y (mr/kc-d&y) y (mr/m~ y c oen GIAIIS A8S (mr/kc) lm'lkcl lm'lkcl ......... lmrlkcl lmrlkcl lmr/kol lmrlkcl lmrlk•J lmrlkcl lmrlkcl lmr/kcl 
3,5E-03 I 1.DE.01 I 1 0 .1 1.4Et09 - 133·07·3 1.2E+02. 1.2£+03 49E+02. 1.DE+OS 1.5E+OS 6.2£+04 
1.9£-01 I 1 0.1 1.4E.o9 - n171-0HJ 1.SE+01 2.3£+01 9.1E+OO 

2.DE-03 I 1 0.1 1.4E.o9 - 944-22-9 2.0E+03 3.1£+03 1.2£+03 
UE-05 I 2.DE-01 I 9.1£-03 A 1 0.1 1.4E.o9 ...... ldehyde 50-00-0 1.3£+06 1.3£+06 2 .DE+OS 3.1£+05 S.&E+07 1.2£+05 

9.0E-01 P 3.0E-04 X 1 0.1 1.4E.o9 -- 64-11·6 9.2£+05 1.4£+06 1.1£+06 4.2£+05 

3.DE+OO I 1 0.1 1.4E+09 ooelyi-AL 39141-24-1 3.1E+06 4.6£+06 l.IE+06 ...... 
1.DE-D3 X v 1 1.4E+09 2,1E+OS -mbenzofuran 132-64-9 1.DE+03 1.DE+Ol 

1.0E-03 I v 1 6.2£+03 1.4Ei-09 2.1£+03 ....... 11(J.()().9 1.0E+03 LDE+03 
9 .0E-01 I 2.0E+OO I V 1 0 .1 1.7£+05 1.4E.o9 1.3£+04 "Tetrahydnohwan 109-99-! 9.2£+05 1.4£+06 1.2£+05 9~5E+04 

3.1£+00 H 1 0 .1 1.4E.o9 Furazolidone 67-45-1 7.5£-01 1.1£+00 4.5E-01 

3 ,0E.03 I 5.oE-D2 H 1 0 .1 1.4£.00 Furfural 91·{J1~1 3 .1£+03 4.6£+03 3.0E+OI 1.1£+03 
1.5E+OO c 4.3£-04 c 1 0 ,1 L4E+09 Furtum 531-12·1 1.9£+00 2.9£+00 3 ,9£+04 1.1£+00 
.3.0E-D2 I l.liE-06 C 1 0 ,1 1.4E.o9 unnecydox 60S6I-OS-O 9,5E+01 1.4£+02. 1.9£+06 5.7£+01 

4.0E-04 I 1 0 .1 1.4E.o9 Glufoskuite, Ammonklm 77112-12·2 4 .1£+02. 6.2£+02 2.5E+02 
I.OE-05 C 1 0.1 l ,4E.o9 Glutaraldehyde 111·30-1 4 .1£+05 4 ,1£+05 

4.DE-D4 I 1.DE-D3 H 1 0 .1 1.4E+09 Glycldyl 76~34-4 4.1£+02. 6.2£+02 6.0E+06 2.5Ei02 

t.OE-D1 I 1 0 ,1 L4E.o9 Glyphosale 1071-13-6 1.0E+OS 1.5E+OS 6.2£+04 
3.0E-03 I 1 0 .1 1.4E.o9 Goal 42174.()3..3 3.1£+03 4.6€+03 l.IE-103 
3.0E-03 A t.OE-D2 A 1 0 .1 1.4E.o9 - - 16-50-0 3 .1£+03 4.6£+03 6.0E+07 1.1£+03 

S.DE-<15 I 1 0 .1 1.4E.o9 Holoxyfop, Methyl ·-2 5.1£+01 7.7£+01 3.1£+01 
L,3E-o2 I 1 0.1 1.4£.00 Honnony 792n·27·3 1.3£+04 2.DE+04 I.OE+03 

4,5E+OO I 1.3£-03 I 5.0E-04 I 1 D.1 1.4£.00 Heptochlor 76-44-8 6.4£-01 9.61:-01 1.3E+04 3 ,1E-01 5,1£+02 7 7Ei02 3 .1£+02. 

9 .1£+00 I 2.6£-GJ I 1.3£-QS I 1 0 .1 1.4E.o9 HeptKhlor Epolllde 1024-57·3 3,1£-01 4.1E..01 6.4£+03 1.9E-o1 1.JIE+Ol 2.0E+01 I .DE+OO 
2 .0E-03 I 1 0.1 1.4£.00 Hfx.bromobenzene 87-12·1 2 .0E+03 3.1£+03 1.2E-t03 
2,DE-D4 I 1 0 .1 1.4E.o9 Ht!~ether, 2,2',4,4',5,5'· (BDE-153t 61631-49-2 2.0E..02 3.1£+02. 1.2£+02 

L6E-t00 I 4.6£-<14 I I .OE-04 I 1 0.1 1.4£+09 llendolorobenzene 111-74-1 1.1£+00 2~1E+OO 3 .6€+04 1,1£+00 1.2£+02 1.2E-t03 4 9£i02 
7.1E-D2 I 2.2£-05 I 1.0E-03 ~ 1 0.1 1.4£.00 ...... --... 17-Ga-3 3,7£+01 5 ,6£+01 7.6£+05 2.2£+01 1 .. 0E+03 1.5E+03 6.2£+02 
6.3£+00 I 1.1E-03 I I .OE-03 A 1 0.1 1.4E.o9 ................................. 319-14·6 4 SE-Ql 6.9£-01 9.3£+03 2.7£-01 1.2£+03 1.2£+04 4 9£+03 I 

1.1£+00 I 5.3£-04 I 1 0.1 1,4£.00 kJhexane, BetA· 319-15-7 16£-100 2 4£+00 3,1£+04 9.6£-01 
LlE-100 c 3.1£-04 c 3 .0E-04 I 1 0.04 1.4E.o9 Huachlorocycloloe,..., Gommo-(Und.onel 51-19-9 26£-100 9.9E+OO 5.4£+04 2.1£+00 3.1£+02. 1.2£+03 2.4£..02 
l.&E+OO I 5.1£-04 I 1 0.1 1.4E+09 ~ Technkal 601-73-1 1.6£+00 2.4£+00 3.3£+04 9.6£-01 

6 ,0E-03 I 2 ,0E-04 I 1 0 ,1 1.4£.00 HeooKhlorocyclopentodlene 77-47-4 6 .1£+03 9.3£+03 1.2E+06 ! .7£+03 
4.0E-D2 I 1.1£-05 c 7.0E-04 I 3 .0E-02 I 1 D.1 1.4£.00 He ................ 67-n -1 7.2£+01 1.1£+02 1.5E+06 4.3£+01 7.2Ei02 1.1£+03 t.IE+OI 4-l£+02 

3 ,0E-04 I 1 0,1 1.4E.o9 ~He--...-. 70-30-4 3 .1£+02 4.6£+02. UEi02 

1.1E-G1 I 3 .DE-D3 I 1 D.Ots 1.4£.00 i"-hydro-1,3.!<-lrlnltno-1,3.5-lrlozlne (ROXJ 121-12-.t 2.6£+01 2.6£+02 2 .4£+01 3 .1£+03 3.1£+04 2.1£+03 
1.DE-05 I V 1 5.2£+03 1.4£.00 3.2£+05 !Hex·-............. 1,6- 822-116-0 1.4£+01 1.4£+01 

4 .0E-Q4 p 1 0 .1 1.4£.00 IHe,..melhylphcHphonomlde 610-31-9 4.1£+02 6.2£+02 2.5E+02. 

6 .0E-D2 H 7 .DE-D1 I V 1 1.4£+02. 1.4£.00 8 .9£+02 l"e•ane,N· 110-54·3 6.1£+04 2.7£+0) 2.6E+03 
Z.OE+OO ~ 1 0 .1 1.4£.00 ft+ex•nedioicAdd 124-04·9 2.0E+06 3.1£+06 1.2£+06 
5.DE-03 I 3.DE-D2 I V 1 3.3£+03 1.4£.00 1.4£+04 !Hexonone, 2· 591-71-6 5.1£+03 1.9£+03 1,4£+03 

3.3E-D2 I 1 0 ,1 1.4E.o9 Hua:dnone 51235-04·2 34£+04 5.1£+04 2.0E+04 
JOE-tOO I 4.9E-Q3 I 3.0E-05 P 1 1.4E+09 Hyd ....... 302-Dl·2 9.5E-D1 3.4£+03 9.5£-01 t .l£+05 1.1£+05 
3.0E+OO I 4.9£-0J I 1 1 .4£.00 Hydrazine SUW.te 10034-93-2 9.SE-D1 3.4E-t03 9.5E-01 

2.DE-D2 I 1 1.4E.o9 !'lvdrooenChlorlde 7647.01-0 1.2£+08 1.2Et01 
4 .0E-D2 c 1.4E-D2 c 1 1.4£.00 Hydrocen Fluoride 7664·39-3 4.1£+04 1.3£+07 4.1£+04 

2.0E-D3 I 1 1.4£.00 Hvdrooens.lflde niB-06-4 1.2£+07 1.2£+07 

6.0E.Ol p 4.DE-D2 ~ 1 0.1 1.4£.00 Hydnoqukoone 123·31-9 4.1£+01 7.2£+01 2.9£+01 4.1£+04 li.2E+04 2..51:+04 
1.3E-D2 I 1 0 .1 1.4E.o9 lmozolll 35554-44-0 1.3E-t04 2.DE+04 I.OE+OJ 
2.5E-D1 I 1 0.1 1.4£.00 lmazaquin 11335-37-7 2.6£+05 3 9£+05 1.5E+05 

1.DE.Q2 A 1 1,4E.o9 Iodine - 7553-56-2 1.DE+04 1.0E+04 
4.0E-o2 I 1 01 1.4E+09 lprodlone 36734-19-7 4 t1E+04 li,2E+04 2.5E+04 
7.0E-D1 p 1 1.4E.o9 Iron 7439-89-6 7.2£+05 7.2E...OS 
3,0E-Ql I 1 0.1 1.4£+09 Isobutyl Alcohol 7a-13·1 3.1£+05 4.6£+05 1.1E+OS 

9.5£-04 I 2,0E-01 I 2,DE-t00 C 1 0,1 1.4E.o9 lsophorone 78-59-1 3,0E+03 4.6£+03 • 1.1£+03 2.0E+OS 3.1£+05 L2E+10 1.2Et05 
t .SE-D2 I 1 0.1 1.4E.o9 '-"" 331»53-0 1,5E+04 2.3E+04 9.2£+03 

7.0E+OO c 1 0.1 1.4E.o9 - 67·63-0 4 ;2£+10 4.2£+10 
1.0E-01 ! 1 0.1 1.4E+09 Isopropyl Methyll'hosphonl< Add 1132-54·1 1.DE+OS LSE+OS 6.2Et04 
S.OE-o2 I 1 0.1 1.4E.o9 ......... 12551-50-? 5.1E...o4 7.7£+04 3.1E+04 

3.0E-D1 A V 1 1.4E+09 . ,7 NA 1.1£.00 1.1£+09 
7.5E-D2 I 1 0.1 1.4E.o9 Ke<b 23950-51~5 7~7£+04 1.2£+05 4 .6E+04 
Z.OE-03 I 1 0.1 1.4E.o9 t.do/ooo 77501-&3-4 2.0E+Ol 3.1£+03 1,2£+03 

1'- Compound• 
2 .1E-D1 C I.OE-05 C 1 0.1 1.4E.o9 "'lead acetate 301-04·2 1.0E+01 1.5£+01 2.1£+05 6 2E+OO 

1 1.4E.o9 "1.ead and Compounds 7439-92·1 I .DE-102 
- --
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~ey; 1.1: IRIS; P • PPRTV; A ~: ATSOR; c • Ciil EPA; X • PPRTV Appendlx; H • HEAST: J • NewJersey;O • EPAOfficeofWater; E • EnvlronmentiiiiiCrllertaandAssessment Office; S • see users:uldeSectlon 5; l • see usercuideon lead; M "' mutiiiiB:en;V :o: voliilltlle; F " SeeFAQ; c • tllhtcr; • ... whcrt";#Sl < IOOll.c:!il; • • ;,; Yft\c'.r .,Sl < l~c:Sl.: n 
• noncanc:er; m • Concentr-ation may exceed celflncllmlt (See User Gukfe): s • Concentratkm may e11ceed Csiillt (See User Guide): SSL values iillre biillsed on OAF::1 

Toxkltv and Chemlcal-speclftc lnformiilltton Contamln•nt Carclnocenlc Tars:et Risk (TR) • 1£-06 Noncancer Hiillziillrd Index (HI) " 1 

1:1 .H J~ m 1 .1 J ,l J l CASNo. 

......... Sll o.rmlll ~~ ~""·" ... Sll C.fdnocontcSl J ......... Slll>ormlll ]--Slronc•rctnocontc 5l 
SFO e IUR e RfD. e RfG e o mub- C... PEF Vf TR• 1.0E-6 TR•1.DE-6 TR•1.DE-6 TR•1.0E-6 HQ"'1 HQa:1 HQ-:1 Hl•1 

(mc/kc-dovr' v (U&/m~·· v l"''lkc-d•vl v !"'lim~ v c """ GIAIIS ASS l"''ikcl (m'ltocl (m'ltocl .... ,.,.. 
'""'"'' '""""' '""'"'' '""""' '""""' '""""' '""""' '""""' 3.Sf.()2 c 1.1£-05 c 1 0.1 LA£<09 !1-e~td subKeblte 1335-3.2-6 7.SE+01 1.1Et02 1.SE+06 4 ,SE+01 

1,0E.()7 I 1 0.1 1.4£.00 f'r dnethylload 71~2 t.OE-ot 1,SE-o1 &.2£-02 
2.0E.m I 1 0,1 1,4E.o9 

""'"""' 
330-S5-2 2 ,0E+Ol 3 ,1£+03 1.2£+03 

2.0E.()3 p 1 1.4£<09 UthJum 7439-93-2 2.0E..03 2.0E-t03 
2,0E-o1 I 1 0.1 1.4£.00 ~ 13055-99-6 2 .0E+05 3.1£+05 1.2E+OS 
S.OE-<14 I 1 0.1 L4E<09 94-74-6 5 .1£+02 7.7£-102 3.1E-t02 

1,0E-02 I 1 0.1 1.4£.00 
~· 

94-11·5 1,0E-+04 1.SE-+04 6,2E-t03 
LOE-D.3 I 1 0.1 1.4£.00 

~-
93-65--2 1.0E+Ol 1.SE+03 6.2Et02 

2.0E-02 I 1 0.1 1.4E.o9 121·75-5 2 ,0E-+04 3,1£-+04 1.2E-t04 

1.0E-o1 I 7 .0E-04 C 1 0.1 1.4£.00 Molok Anhydride 101-31-6 1.DE+OS 1.SE+OS 4 .2E-t06 6 .1£-+04 

S.OE-o1 I 1 0.1 L4E<09 ~Hydroztdo 123-33-1 5.1£+05 77E..OS 3,1£+05 
1.0E-04 p 1 0,1 1.4£.00 Malononttrtle 109-n-3 1.0E-t02 1,SEt02 6.2£+01 

3.0E-02 H 1 0.1 1.4£.00 M•ncazeb 1018-01-7 3.1E-t04 4.6£-+04 l.IE-104 
5.0E-D.3 I 1 0.1 1.4£.00 Maneb 12427-38-2 5 .. 1£+03 7 .7£+03 3 .1£+03 
1.4E-01 I 5.0E-05 I 1 Mancanese (Dfetl 7439-96-5 - -
2.4£-02 S 5.0E-OS I 0.04 1.4£.00 ~(Non-dletl 7439-96--5 2.SE-+04 3.0E..OS 2.3£-+04 

9.0E-05 H 1 0,1 L4Et09 ~phasfolon 950-10-7 9.2E..01 1.4£-102 5,5E..01 
3.0E-02 I 1 0.1 1.4£.00 "'-Chloride 24307-26-4 3.1£-+04 4 ,6E-+04 1.1€-+04 

Mercury Compounds 

3.0E-04 I 3.0E-04 S 0 ,07 1.4£.00 Mercuric Chktride (and other Mercury saksl 7417-94-7 3 .1£+02 1.1£+06 3 .1£+02 

3.0E-o4 * v 1 3,1£+00 1.4£.00 3 .2£-+04 r--v (elo..,.,olll) 7439-97-6 4 ,3£+01 4.3£+01 

1.0E-04 I 1 1.4£.00 MethyiMer<ury l2967-92-6 1.0Et02 1,0E+02 

I.OE-05 I 1 0,1 1.4£<09 ~n..ncAcototo 62~31-4 1.2£+01 L2E-t02 4 ,9£+01 
l .OE-05 I 1 0.1 1.4£.00 150-50-5 3 ,1£+01 4 .6£+01 1.1£+01 

3.0E-05 I 1 0.1 1,4£.00 MerphooOKtdo 7&-41-1 3 .1£+01 4 .6£+01 1.Sf+01 
6.0E-02 I 1 0,1 1.4£.00 ~-... 57137-19-1 6 ,1£-+04 9.3E-+04 3,7E-+04 
1.0E-o4 * 3 ,0E-02 P V 1 4,6£+03 1.4£.00 7.3£+03 ~- 126-98·7 1.0Et02 9 .6€+02 9 .2£+01 

S.OE-oS I 1 0.1 1.4£.00 -- 10265-92-6 S,1E+01 7,7E..01 3.1£+01 
5.0E-o1 I 4 ,0E+OO C 1 0.1 1.4£.00 =- 67-56-1 5.1E..OS 7.7E..OS 2 .4£+10 3 .1£+05 
l .OE-03 I 1 0.1 1.4£.00 !tS0-37~1 1.0E+03 1.SE+03 6.2£+02 

2.SE-02 I 1 0,1 1,4£.00 

~5-nltrvonlllno. 2· 16~-77-5 2.6£-+04 3.9£-+04 1.SE-+04 

4.9£-02 c 1.4£-05 c 1 0,1 1.4E.o9 99-59-2 5 ,Sf+01 8.1E+01 1.2E-t06 3,5E..01 
S.OE-03 I 1 0.1 1.4£.00 72-43,5 5 ,1£+03 7 .1E+03 3.1£+03 

I.OE-03 P l ,OE-ol P 1 0.1 1.4E<09 Methoxyethiillnol AceQte, 2· llD-49-6 1.2£+03 1.2£-+04 6 .0E...o& 4.9£+03 
5.0E-03 p 2.0E-02 • 1 0.1 1.4£.00 ~ ........... 2· 109-at;..l 5 .1£+03 7 .71:+03 1.2Ei01 3.1£+03 
1.0E+OO X v 1 2.9£-+04 1.4£.00 1.71:+03 ~Acolote 79-20-9 1.0E+06 1.DE+06 

3.0E-D2 H 2.0E-02 P V 1 6.1£+03 1.4E.o9 7.SE+03 Methyl Acoyloto 96--33·3 3 ,1£+04 6.6£+02 &.4E<CZ 
6.0E-o1 I 5.0E+OO I V 1 2.8£-+04 1.4£.00 1.3£-+04 ~Ethyl Kl!tone: (2-ButanoneJ 71-93--3 6.1£+05 2.9£+05 2.0E..OS 

1.DE-o3 X 1.0E-03 P 2.0E-05 X 1 0.1 1.4£<09 Methyl HydRztne 60-34-4 1.7£-104 1.7£-+04 LOE-103 1.SE+03 1.2£+05 6.1£+02 

I.OE-o2 H 3.0E+OO I V 1 3.4£+03 1.4E+09 1.1£-+04 ~I~Ketone(4-methyl-2....,..nonel 101-10-1 1.2£-+04 1,51:+05 5.3£-+04 
1.0E-03 C V 1 0.1 1.71:-+04 1,4£.00 4.1£+03 ==::: .. 624-83·9 2.1E-t01 2.1£+01 

1.4£+00 I 7.0E-o1 t V 1 2,4£-+03 1,4£.00 6.8£+03 ~&2-6 1.4£+06 2 .1£+04 2.1£-+04 

2.SE-04 I 1 0,1 1.4£<09 MethyfPBilthkm 291-00-0 2.6E-t02 3.9Et02 1.SEt02 
6.0E-02 X 1 0.1 1.4E.o9 =:-=:=-....) 993·13-S 6.1£-+04 9.3£-+04 3.7E-+04 
6.0E-03 H 4.0E-D2 H V 1 3.9£+02 1.4£.00 1.2£-+04 25013-15-4 6.1£+03 2 .0E+03 1.SE+03 

9.9£-02 c 2.1£-05 c 1 0,1 1.4E.o9 Methyl methanesutfon•te 66-27-3 2.9£+01 4.4£+01 6.0E+05 1.7£+01 

1.1£-03 c 2.6£-o7 c 3.0E+OO ~ v 1 1.9£+03 1,4£.00 5.3£+03 =~·=:~=:.~~..v.trac-. 2· 1634-o4-4 1.6£+03 2.SE+02 2.2Et02 6.9£-+04 6.9£-+04 
2.0E-04 X 1 0.1 1.4£.00 615-45-2 2.0E-t02 3.1£+02 1.2E-t02 

9.0E-D3 p 2.0E-02 X 1 0.1 1.4E.o9 Methyi-5-N-ttno. 2· 99-55-1 3.2Et02 4.1Et02 1.9£+02 2 ,0E-+04 3 ,1£-+04 1.2E-t04 
8.3£+00 c 2.4£.()3 c 1 0,1 1,4£.00 ~-N-.,.tro-N ·nftroso&;Uilnldine, N- 70-25--7 3.4£.()1 5.2£-01 6.9£+03 2 .1£.()1 
1.3£-01 c 3 .7£-05 c 1 0.1 1.4E.o9 Mothylonlllne Hydrac-. 2- 63~21-5 2.2£+01 3.3£+01 4.SE+OS 1.3£+01 

1.0E-02 A 1 0.1 1.4E.o9 Kid 124-51·3 1.DE-+04 1. 51:-+04 6.2£+03 
2.0E-04 X 1 0.1 1.4£.00 Methylbonzene,1-4-dlomlne monohydrachlori, 2· 74&12-12·7 2 ,0E+02 3.1£+02 1.2Et02 
2.0E-04 X 1 0.1 1.4£.00 1,4-darnktl! sulfate, 2- 615-50-9 2 ,0E+02 3 .1Et02 1.2Et02 

2 .2£+01 C 6.3E-o3 C M 1 0.1 1.4Et09 ene, 3· 56-49-5 1.3E-01 2 ,DE-01 2 .6£+03 7.1£-02 
2 .0£.03 I 1.0E-oa I 6.0E.03 I 6.0E-o1 t V M 1 3.3£+03 1,4£.00 2 ,4£+03 -Chloride 75-09·2 1.4£+03 2.9£+03 9.6Et02 6 ,1£+03 6.2E+Ol 3 .1£+03 
1.0E-01 P 4.3E-o4 C 2.0E-03 p M 1 0.1 1.4£.00 -dlloroonlllnol,4,4'- 101-14-4 2.9£+01 4 .3£+01 3.9£-+04 1.7£+01 2 OE+Ol 3 .1£+0] 1.2[ +03 

4 .6£-02 I 1.3£-05 c 1 0.1 1.4£<09 Mothylone-bb(N,N·dlmethyll Aniline, 4,4'- 101·61·1 6.2£+01 9.4£+01 L3E+06 3,7£+01 
1.6£+00 c 4.6£-04 c 2.0E-D2 c 1 0.1 1.4£.00 :t.enamlne, 4,4'• 101-n.9 l.IE..OO 2.71:+00 3,6£-+04 1.1£+00 1.2Ei01 1.2£-+08 

6.0E-o4 • 1 0,1 1,4E.o9 llllsocyonote 101-61-1 3 ,6Et06 3.6E-t06 

7 .0E-o2 H v 1 5.0E+02 1.4£.00 L4E-+04 !M•~ne. Aipho- B-13,9 7 .2£-+04 7.2E-t04 
1.SE-o1 I 1 0,1 1.4E.o9 - 51211-45-2 l.SE+05 2.3£+05 9.2£+04 
2.5E-02 I 1 0,1 1.4£<09 Motribuzln 21017-64-9 2 .6E-t04 3.9E-t04 1.SE-+04 

3 .0E+OO p v 1 0.1 3.4£.()1 1.4£.00 1.1£+03 MlneraloHs 1012·95-1 3 1£+06 4.6E+06 1.1£+06 
Ll£+01 C 5.1£-Ql C 2.0E-04 I 1 0,1 L4E<09 Mlteol 2315--15-S 1.6E.()1 2.4£.01 3.3£+03 9.6£-02 2.0E-t02 3.1E-t02 1.2Et02 
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Regional Screenlnc Level {RSL) lndustrlill Soli Table November 2012 

Key: I s IRIS; p • PPRTV: A • ATSDR; C., car EPA; X ..,. PPRTV Appendix: H "' HEAST; J "' New Jersey; Q s: EPAOHkeofWater: E • Environmental Criterlil ilndAssessment Otflce; S • see userculde SectionS; L • see user culde on leild; M " mutacen; V :~= voliltHe; F • See FAQ; c • canter: • • whe?e: nSL< lCOX c: SL; •• .. whl!'re n st c: l mfc st.: n 
• nontancer; m • Concentration may exceed cell in& Hmlt (See User Guide); s ... Concentrat6on may exceed Csil.t (See User Guide): SSL values are based on DAh l 

Toxltlty and Chemkill·spedflc lnformaUon Contilmlrumt Cardnocenic Tarcet Risk (TR) • 1E-D6 Noncanter Hazard Index (HI • 1 

. m .a .Et £1:1 ·-1. .1 1. ,t 1 I CAS No • 

lnCflllon Sllllennol ~ ,1-toon SL I c.rctnocentc st llnoesUon Sl l Dern>Ol Sl llnhotatlon Sll Noncomnocentc Sl 
SFO e IUR e Rm. e RfG e o muta- C.. PEF VF TR-t.OE-6 TR=l.OE-6 Tbl.DE-6 TR• 11DE·6 HQ•l HQ~~:l HQcl Hl•l 

lma/kl-dovr ' v luc/m~·· v lmaJkl-doyJ v lmalm'J v c oen GIAIIS AilS lma/kll lm'/kll lm'Jkll Analyte lmalkll lma/kll lma/kll lmalkll lma/kll lmalkll lma/kll lmalkll 
2.DE-03 I 1 0.1 1.4£+09 -·· ·- 2212·67·1 2.DE+O.I 3 .1E+03 1.2£+03 

5 .DE-03 I 1 1.4£+09 ....,._.,. 1 09-98-7 5.1E+O.I 5 .1£+03 

1.DE-D1 I 1 1.4E.o9 10599-90-3 1.DE-+OS l .OE..ns ' 
2 ,0E-03 p 1 0.1 Vl£+119 M~ 100-61-8 2.DE-t03 .3 .1£-+03 1.2£+0.1 

3 .DE-04 X 1 0.1 1AE.o9 N,N'..f»phenyf--1.,4 ·benzenedlamkte 74 ·31·7 .5 .1Ei02 4 .6£+02 1,8Ei02 

2.0E-03 I 1 0.1 1.4E+09 Noled 300-76-5 2,0E+03 3 ,1£-+03 1.2E+O.I 
3.0E-02 X 1,0E-Q1 P V 1 1.4£+09 H ........ H ... Flosb Aramotlc IHFANJ 64n4-95-6 l . l£+04 6,0E-+01 3 ,1£+04 

l ,IE+OO C D.DE+OO C 1 0.1 1.4£+09 Nophd.ylomlne, 2· !Jl-59-1 LOE-100 2.4E+OO 9,6E-Q1 

1.0E-D1 I 1 0.1 1.4£+119 N_.mde 15299-99-7 1.DE-t05 1.5E-t05 6.2£+04 

5.0E-02 C S.OE-DS C 0,04 1,4E+09 ...;.,..eo.vony~ .13463·39-3 5.1£+04 3.0Ei-{)5 4 .4£+04 

5.0E-02 C 1.0E-04 c 1 1.4E+09 Nkkel D•ide 1313-99-1 5.1£+04 6.0Ei-{)5 4,7E-t04 

2.4E-o4 I 5.0E-02 c 5.0E-o5 c 0.04 1.4£+119 Nickel Reflnert Oust NA 6 ,9£+04 6,9E-t04 5.1E-t04 3,0Ei-{)5 4.4£+04 

2.6£-04 c 2.0E-02 I 9.DE-o5 A 0.04 1.4£+09 Nkkel 5oktbJe Silks 7440-02-D 6.4E+04 6.4£+04 2,DE+04 5.4Ei-{)5 2 ,DE+04 

1-7E-t00 c 4.1£-04 I 5.0E-02 C 5.0E-o5 C 0.04 1.4£.00 NlckelSUbsulflde 12035-72·2 1.7£+00 3 .SE+04 1.7£+00 5.1£+04 3 .DE..ns 4.4E+04 

1.6£+00 I 1 1.4£.00 Nitrate 14797-55-1 1.6£+06 1.6£+06 
1 1.4E.o9 Nilnote + Nitrite fas Nl NA 

1.0E-D1 I 1 1.4£+119 Nitrite 14797-65-0 l.DE-105 1.DE-t05 
1.0E-02 X 5.0E-o5 X 1 0.1 1.4£+09 NittoaniUne, 2· 11·74 .... 1.0£+04 1.5£+04 3,0Ei-{)5 6.DE-+Ol 

2.0E.Q2 p 4JlE-03 P 6.DE-03 P 1 0.1 1.4£+119 NltrNnlllne,4- 1DD-01·6 1.4£-102 2.2£+02 I.OE-101 4.1E-t03 6.2E-t03 3.0£-101 2.5£+0.1 

4.0E-DS I 2.0E-03 I 9.0E-03 I V 1 3.1£+03 1.4E+09 7.9£+04 Nltrobentene 91-95-3 2.4£-+01 2.4E-t01 2 .DE+03 3.1E+Ol 1.2£+03 

3 .DE+03 p 1 0.1 1.4E.o9 Nltrocellulooe !1004-70-D 3.1£+09 4.6E+09 1,8£+09 
7.DE-D2 H 1 0.1 1.4E+09 """""""- 67-»9 7.2£+04 1.1E+OS 4.3£+04 

1.3£-100 c 3.7£-04 c 1 0.1 1.4E.o9 Nltrofufazone 59-87-D 2.2E-t00 3.3E-t00 4,5E-t04 1.3E+OO 

1.7£-02 p l.DE-04 p 1 0.1 1.4E+09 N-ly<em 55-63-Q 1.7£+02 2 .6£+02 LDE-102 1.DE+02 1.5Ei02 6.2£-+01 
l.OE-Dl I 1 0.1 1.4£+119 N-UiHlldine 556-11-7 l,DE-105 1.5E+OS 6.2£+04 

9.DE-D6 • 2.DE-02 P V 1 1.8E+04 1.4E+09 1.1£+04 Nitromethane 75-52·5 2.5£-+01 2.5£-+01 1.6£+03 1.6£+03 

2 .7E-D3 H 2.0E.Q2 I V 1 4.9£+03 1.4E+09 1.4£+04 ~~a,N· 79-46-9 6.4£.02 6.4E.Q2 1.2£+03 1.2£+03 
2.7£-+01 c 7.7£-03 c M 1 0.1 1.4£+09 759-73-9 1.1E-D1 1.6E-D1 2.2£+03 6.4E-02 

1.2£-+02 c 3.4£-02 c M 1 0,1 1.4£+119 Nitroso-N-methyluteil, N· 614--93-5 2.4E-D2 3.6E-D2 4 .9£+02 UE-02 
5.4£+00 I 1.6£-03 I v 1 1.4£+09 2 .1£+05 Nltroso-d>N· ....... mlne, N· 924-16-3 5.3E.01 1.6£+00 4.DE-D1 
7.0E+OO I 2.DE-D3 C 1 0.1 1.4£+09 Nitroso-dJ..N-propyfamine, N· 621·64·7 4 .1E-D1 6.2E-D1 1.3£-+03 2.5E-D1 

2.8E+OO I II.DE-04 C 1 0.1 1.4£+09 NltrosodlethancAmine, N- 1116-54·7 1,0E-t00 LSE-100 2.1E-t04 6.2£-01 

1.5£+02 I 4.3£.()2 I M 1 0.1 1.4E+09 NltnKodled.ylomlne, N· 55-11-5 1.9£.02 2.9£-02 3 .9£-+02 1.1E-02 
5.1E-t01 I 1.4E.Q2 I II.DE-o& P 4.DE-os X M 1 0.1 1.4£+09 NltnKodlmed.ylomlne, N- 62·75-9 5.0E-D2 II.SE-02 1.2E+O.I 3.4£-02 1.2£+00 1.2£-+01 2.4E..ns 4.9E-t00 

4.9£-03 I 2.6£-06 c 1 0.1 1.4£+09 N<I~. N- 116-30-6 5.8Ei02 1.8£+02 6.4£+06 3,5Ei02 

2.2£+01 I 6.3£-03 c 1 0.1 L4£+119 ~~:;ne· N· 10595-95-6 1.3E-D1 2.DE-D1 2.6£+03 7,1£-02 
6,7£+00 c 1.9E-D3 c 1 0.1 1.4£+119 59-19-2 4 .3E-D1 6,5£.01 I.BE+Ol 2.6E-D1 .. 
9.4£-100 c 2.7£-03 c 1 0.1 1.4£+09 ,.........,...._IN·I 100-75-4 .l.DE-D1 4.6£.01 6.2£-+03 1.8E-D1 

2.1£+00 I 6.1£-04 I 1 0.1 1.4£+09 ,N- 930-55-2 1.4£+00 2.1E+OO 2.7£+04 1.2E-D1 
l.DE-04 X 1 0.1 1.4E+09 ~ ..... !I!I-DII·1 l.DE-+02 1.5£+02 6 2 £+01 

2.2£-01 p 9.DE-04 p v 1 1.5£-+03 1.4£+09 1.SE..ns - ... 81-72-2 1.3£-+01 1.3£-+01 9.2E-+02 9.2E+OZ 

1.6£.()2 p 4.DE-03 p 1 0.1 1.4£+09 Nllrotoluene,p- 99-99-D 1.1£-+02 2.7£+02 1.1£+02 4 .1£+03 6.2£+03 2.5£-+03 
3.0£-04 X 2.0E-D1 P V 1 6,9£+00 1.4£+09 1,1£+03 - ... 111·14·2 3 ,1£+02 9.1£+02 2 .3£+02 

4,0E.Q2 I 1 0.1 1.4£+09 ............ 27314-13· 2 4 .1£+04 6.2£+04 2 .5£+04 

7.D£-o4 I 1 0.1 1.4£+09 ·- 15509-19-9 7.2£-+02 1.1£+03 4 .3£+02 
3.0E-03 I 1 0.1 1.4E.o9 Elher 32536-52-0 3 .1£+03 4.0£-103 l.BE-+03 

5.(1£-02 I 1 0,006 1.4£+09 ~.1,3,5,7-tetmtitro-1,3,5,7-tetra (HMX~ 26U·41.Q 5.1£+04 1.3£+06 4.9E-t04 
2.DE-03 H 1 0.1 1.4£+09 ec-.th,lpvo...,......._ 152·16-9 2.DE+Ol 3.1£-+03 1.2£-+03 
1.2£-02 p 1 0.1 1.4£.00 Octyll'hthalate, di-N- 117·14-D 1.2£+04 1.9£+04 7 .4£+03 

5.0E-02 I 1 01 1.4£+09 Oryzalln 19044-11·3 5.1£+04 7,7£-104 3,1£+04 

5.DE-03 I 1 0.1 1.4£+09 Oxodlazon 19fi66.30-9 5.1£-+03 7,7£+03 3.1E-t03 
2.5£-02 I 1 0.1 1.4£+09 Oumyl 23135-22-0 2.0E-t04 3.9£+04 1.5£+04 

1.3£-02 I 1 0.1 1.4£+09 Paclobutruol 76131-62-Q 1.3£+04 2.DE-t04 I .OE-+03 

4.5£-03 I 1 0.1 1.4£+09 .......... Dichloride 191G-ot2·5 4 ,6£+03 7.0E-+Ol 2,8E-+Ol 
6.0E-03 H 1 0.1 1.4£.00 hralhion 56-31-2 6.1£+03 9.3£-+03 3.7E-+Ol 

5.0E-02 H 1 0.1 1.4E.o9 Pebulote 1114-71·2 5.1£+04 7.7E-t04 3.1£+04 

4.0E-02 I 1 0,1 1.4£+09 - 40417-42-1 UE-104 i.2E+04 2.5£+04 
2.0E-03 I 1 0.1 1.4£.00 ·~_Eiher 32534-11-9 2.DE-+03 3.1E+Ol 1.2£+03 

l.OE-04 I 1 0.1 1.4£+09 entmromodlphenyf ether, 2,2',4,4',5- (BDE-991 60341-60·9 1.DE+02 1.5£+02 6.2£-+01 

8.0E-04 I 1 0.1 1.4£+119 PentKhklrobenzene 601-93·5 1.2E-t02 1.2E-t03 4.9E-t02 
9,DE-D2 p 1 0.1 1.4£+09 PentachkHoethane 76-01·7 3.2£-+01 4.8E+01 1.9£-+01 

2.6E-o1 H 3,0E-03 I 1 0.1 1,4E.o9 Pentachloronkrobenzene 1211-1 1,1£-+01 1.7E-+01 60£-100 3,1E+Ol 4.6E+O.l 1.&E-+Ol 

4 .0E-01 I 5.1£-06 c 5.0E-D3 I 1 0.25 1.4£+09 Pentachtoropheno 117·16--5 7.2£+00 4 3£+00 3.3£+06 2 7£+00 5.1£-+03 3 1E+Ol 1.9£+0] 
4 .0E-D3 X 2.0E-03 p 1 0 ,1 1.4E+09 Pentaerythritol tetnnltme (PETNJ ? 8·11·5 7.2£+02 1.1£+03 4.3£-+02 2.DE-+Ol 3.1E-+Ol 1.2£-+03 

1.0E+OO P V 1 3 .9£-+02 1.4E+09 11.4E-+02 ~ntane, n- --- 109-66-D 3.7£-+01 3.7£-+03 
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ey: I • IRIS; P • PPRTV; A • ATSDR; C • Cil EPA; X • PPRTV Appendix; H • HEAST; J " NewJersey;O • EPA Office of Water; E • Environmental Crllertaand Auessment Office; S • see userr:uldeSectlon 5; l • see userr:ulde on lead: M • mutar:en; V • volatile; F • See FAQ; c • cancer: • • wM.rw: n Sl < l OO:t c SL: • • • wh.-re n Sl c lOl c St.; n 

* none~ncer. m • Concentration may exceed celllncllmlt (See User Guide); s • Concentration may exceed Csat (See User Guide); SSL values are based on DAF• 1 

Toxk:lty and Chemlca~speclfk Information Contaminant C.rclnocenk Tarr:et Risk {TR) z lE-06 Noncancer Hillard Index IHII '"' 1 

.B, .J:l ~ t:t ,J:Jj· -1. .1 1 ,I. ,I. l CASNo. 

lnt:estlon Sll~ol ~ ~~-- Sl l C.n:lnocenk Sl l ln&Hllon Sl l Derma111nhalollon Sll Nonc•n:lnocenkSL 
SfO e IUR e RfD. e RfG e a muta- C.. PEF VF TR•l.DE-6 TRd.DE-6 TR•LDE-6 TR•l.DE-6 HQcl HQ~:l HQ-=1 Hid 

(mlil<&-doy)"' y (uc/m~4 y (mlil<&-doy) y (ml/m~ y c cen GIABS ABS (mlil<&) (m0/1<1) (m0/1<1) Anolyte (mc/1<1) lmllk&l lmllk&l (mr/ka) lmlll<&l (milk&) (mill<&) lmlll<&l 
p-

7.DE-04 I 1 1.4E.o9 - Ammanklm PeKhklme 7790-91-9 7.2£+02 7.2£+02 

7.DE-04 I 1 1.4£+09 ;.lthfum Perchkmlte n9HJ3-9 ?.2£+02 7.2E+02 

7.DE-04 I 1 1.4E+09 
_, __ ond Perchlorate Salts 

14797· 73-0 7.2E«U 7.2Et02 
7.DE-04 I 1 1.4£+09 ""PatM1fumPerchkH'ate 7771·74-7 7.2E+02 7.2£+02 

7.0E-04 I 1 UEt09 "Soddum Perchlorate 7601-89-0 7.2E+02 7.2£+02 

5.0Eo02 I 1 0.1 1.4E.o9 Permemm 52645-53-1 5.1E+04 7.7E+04 3.1£+04 
2.2£-03 c 6.3£-07 c 1 0.1 1.4£+09 -- 62-44-2 13Et03 2.DE+03 2 6E+07 7.11£+02 

2.5£-01 I 1 0.1 1.4£+09 -m - 13014-63-4 2.6£+05 3.9E+OS 1.5£+05 
3.0E-Ot I 2.0E-01 C 1 0.1 t.4E+09 

_ .... 
101-95-2 3,1£+05 4.6£+05 1.2£+09 1.1£+05 

5.DE-04 X 1 0,1 1.4E+09 -.. .. 92-14-2 5.1£+02 7.7£+02 3.1£+02 

6.0E-03 I 1 0.1 1.4£+09 PhenyfenecfianNne, m- 108-45-2 6.1£+03 9.3£+03 3.7£+0] 

4 .7Eo02 H 1 0.1 1.4£+09 ~mine,o- 95-54-5 6.1£+01 9.2£+01 3.7£+01 
1.9E-G1 H 1 0.1 1.4£+09 Pheny4enedlamine, p- 106-50-3 1.9E+05 2.9E+05 1.2£+05 

1.9£-03 H 1 0.1 1.4£+09 .......,.,.... 2- 90-43-7 1.5£+03 2.2£+03 11.9£+02 
2.0£-04 H 1 0.1 1.4E+09 .......... 291-02-2 2.DE+02 3.1£+02 1.2£+02 

3.0E-04 I V 1 1 ,61:+03 1.4E+09 1, 1E+03 .......... 75-44-5 1.4Et00 1.4£+00 

2.DE-02 I 1 0.1 1.4£+09 -· 732~11-6 2.0Et04 3.1£+04 1.2£+04 - ph-. lnafganic 
4 .9£+01 p 1 1.4£+09 -Atumk\um metaphasphate 1377 ... 1-G S.DE+07 5.0E+07 

4.9£+01 p 1 1.4£+09 'Am_...........,.. .. 61333-79-9 5.0E+07 5.0E+07 
4 ,9£+01 p 1 1.4E+09 -calcium pyrophosphate 179().76-3 5.0E+07 5.0E+07 
4.9£+01 p 1 1.4(+09 '"Oltrnmonium phosphAte nu-2a-o 5.0£+07 S.OE+07 

4 .9£+01 p 1 L4E+09 -otcaklum phosphate 7757-93-9 S.OE+07 5.0E+07 
4 ,9£+01 p 1 1,4E+09 Oft'Mr:nesklm phosphl;te n112, 75-4 5.0E+07 5.0E+07 
4 .9£+01 p 1 1.4Et09 ~phosphote nsa-u-4 S.OE+07 S,OE+07 

4 .9£+01 p 1 1.4£+09 ""'DtMddum phosphate 7551-79-4 5.0Et07 S.OE+07 
4 .9£+01 p 1 1.4£+09 -McnNlumlnum phosphate U5»50-2 S.OE+07 5.0E+07 
4 .9£+01 p 1 1.4£+09 -MonNmrnanlum phosphate 7722~7&-1 S.OE+07 S.OE+07 

4 .9£+01 p 1 L4E+09 .. MonocMdum phosphAte n sa-23-a 5.0E+07 5.0Et07 
4 .9£+01 p 1 L4E+09 --.................... n57-116-0 5.0£.+07 S.OE+07 
4.9£+01 p 1 1.4£+09 ;,tonopotasslumphosphate 777a-n..o S.DE+07 5.0E+07 

4 .9£+01 p 1 1.4£+09 ..,. ........... phosphote 7551-110-7 S,DE+07 5.0E+07 
4 .9£+01 p 1 1.4£+09 _,........,_..acid 1017~16-1 5.0E+07 S.OE+07 
4 ,9£+01 p 1 1.4£+09 .,..-..,~ 1..3145-36-11 5,0E+07 5.0E+07 

4 .9£+01 p 1 L4Et09 ....... odd,..........,.... 7751-16-9 5.11E-t07 5.0E+07 
4,9£+01 p 1 1.4£+09 -., ""'m'"'"" ......... te laddlcl n11s-aa-a 5,0E+07 S.DE+07 
4 .9£+01 p 1 1.4£+09 .._... olumlnum ........... (ltllhydrousf 10279-59-1 S.DE+07 5.DE+07 

4 .9£+01 p 1 1,4£+09 ""SHkHm aktmlmtm phosphate Ctetrahyd~te) 10305-76-7 S.DE+07 5.DE+07 
4 .9£+01 p 1 1.4£+09 -s.dlum hexametaphosphate . 10124-56-1 S.DE+07 5.0£+07 
4 .9£+01 p 1 1.4£+09 ~l•olvphosphote 61915-ll-1 5.DE+07 S.DE+07 

4 .9£+01 p 1 1.4£+09 "-s.dlum trtmeuphasphate nlls-84-4 S.DE+07 S.DE+07 
4 .9£+01 p 1 1.4£+09 ~ tripolyphosphate nsa-29-4 5.DE+07 5.DE+07 
4 ,9£+01 p 1 1.4£+09 ""'"_..,..m......,..te 7320-34-5 S,DE+07 5.DE+07 

4 ,9£+01 p 1 1.4£+09 ""TetrasocUum pyrophasphMe 7n2-111· 5 S.DE+07 S.OE+07 
4 ,9£+01 p 1 1.4£+09 "'lrlol'""""'m sodknn tetn decohydrocenoctoorthophose (dlhydme) 15136-17-5 5.DE+07 S.DE+07 
4 .9£+01 p 1 1.4£+09 "'Trkaldum phosphate 7751-17-4 5.DE+07 S.DE+07 

4 ,9£+01 p 1 1.4E+09 "'1-neslum......,..te ns7·17-t 5 DE+07 5.0Et07 
4 .9£+01 p 1 1.4£+09 """,_.,..,. ........... 77711-53·2 S.OE+07 5.DE+07 
4 ,9£+01 p 1 1.4£+09 ""Trkodfum phosphate 7601-54-9 5.0£+07 5.0Et07 
3.DE-04 I 3.DE-04 I 1 1.4£+09 

;::::::Acid 
71103-51-2 3,1E«U 1.1Et06 3,1£+02 

4 .9£+01 P 1.DE-o2 I 1 1.4£+09 7664-311·2 5.0E+07 6.0E+07 2.7£+07 
2.0E-OS I 1 1.4£+09 ,.,....,_, White 7n3-14-0 2,0E+01 2.DE+01 

1.0E+OO H 1 0.1 1.4£+09 ....,_Acld,P- 1QO-U·O t.DE+O& 1.5(+06 6.2£+05 
2.DE+OO I 2.DE-02 C 1 0.1 1.4£+09 -Anhydride 15-44-9 2.0Et06 3,1£+06 1.2£+011 1.2£+06 
7.0E-G2 I 1 0.1 1.4£+09 Pkloram 1911-02·1 7.2£+04 1.1£+05 4.3£+04 

l.DE-04 X 1 0.1 1.4£+09 Plcramlc Add (2-Amlno-4 ,6-dlnl~) 96-91•3 1.DE+02 1.5£+02 6.2£+01 
1.DE-o2 I 1 0.1 1.4£+09 Plrtmlphos, Methyl 29232-93·7 t ,DE+04 1.SE+04 6.2£+03 

3.0E+Ol c 11.6£-0] c 7.DE-06 H 1 0.1 1.4£+09 ......,_..Biphenyls 59536-65-1 9 .5£-02 1.4£-01 1.9£+03 5.7Eo02 7.2£+00 1.1£+01 UEtOO 
Polychlorinatod Biphenyls (PCBo) 

7 .0Eo02 S 2 .DE-OS S 7 .DE-OS I 1 0.14 1.4E+09 ""Arador 1016 12674-11-2 4 ,1£+01 4.4£+01 1 ,3£+05 2.1£+01 7.2£+01 7.7£+01 3 ,7£+01 
2.0E+OO s 5 ."7£-04 .s v 1 0.14 7.6£+02 1.4£.00 9.2£-+04 .. Arodar 1221 11104-211-2 1.4£+00 1.5E+OO 2.0E+OO 5.4£-01 

2,0£+00 s 5.7£-04 s v 1 0.14 7 .3£+01 1.4£+09 9.2£+04 --1232 11141· 16-5 1.4Et00 LSEtOO 2.DE+OO 5,4£-01 
2 .0E+OO s 5.7£-04 s 1 0 .14 1.4£+09 Arodor1242 53469-21-9 1.4E+OO 1.SE+OO 2.9£+04 7.4E-Q1 
2.0E+OO s 5.7£-04 s 1 0.14 1.4£+09 -Arador 1241 126n-29-6 1.4E+OO 1.5Et00 2.9Et04 7..4£-01 
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Key· 1 • IRIS; P z PPRTV; A • ATSOR; C • C. I EPA: X ,.. PPRTV Appendix; H • HEAST; J • New Jeney; 0 '"' EPA Office of Water; E • Environmental Crtterla and Assessment OffKe; S • SH user &ulde Sectktn 5; l ,. see user &ulde on lead; M • muta&en; V • votat~; F ,. See FAQ; c • cancer; • • where: n Sl < lOOX c SL: •• ,.. whe re n Sl < l OX c st.: " 
• noncanc:er; m • ConcentraUon may exceed cellktc limit (See User Guktt!J; s • Concet"~tratktn may exceed Csat (See User Gulde)J SSL values are baised on OAf• l 

Toxkltv and Chernka~spedfk lnforrnatkJn Contaminant C.rclnocenlc Tilr&et Risk (TRI • lE~ I Noncancer Hazard Index (HI) • 1 

. H .1:1 ,H ~ 1 : 1: 1 ' ,.1. , I II ,II ,t I CAS No • 

1"1....,.. 5l I·Dermol ~ l lnh.toUon 5l I CorcinoeenCc 5l l l"'ntlon Sll DennoiSl , lnholotlon Sl l Noncor<lnooenCc 5l 
SfO e IUR e RfD. e RfG e o mull· C... PEF VF TRd.OE..fi TR• l.OE·fi TR•l.DE-6 TR•l.DE·6 HQ• l HQ•l HQcl Hl•l 

(mc/1<&-doyr' y (uo/m~4 y (mc/1<&-doy) y (ml/m~ y c aen GlASS ASS lml/k&l (m1
/k&) (m

1
/k&) Anolyte lmc/1<&1 lmllk&l lmc/1<&1 lmc/1<&1 lmc/1<&1 (mc/1<&1 lmc/1<&1 lmc/1<&1 

2.0E+OO s 5,7£-04 s 2.0E-Il5 I 1 0.14 1.4£+09 Arador1254 11097·fig..l 1,4Et00 t.SE+OO 2.9E-+04 7 .4E~1 2.0E+01 2..2£+01 1.1£+01 

2.0£+00 5 5,7£-04 5 1 0.14 1.4E+09 '""Arodor 1260 11096-12·5 1.4£+00 1.5E+OO 2.9£+04 7.AE-G1 

3.9£+00 E 1.1E-Gl E 3.3£-05 E 1.3£-03 E 1 0.14 1.4E.o9 ~-.... 2,3.3',4,4',5,5'· 11'0111•1 39635-31·9 7.3£-ot 7,9£-01 1.5E-+04 3.1E.01 3 .4£+01 3 ,7£+01 7.9£+06 1.1£+01 

3.9£+00 E 1.1E.03 E 3.3E-o5 E 1.3£.03 E 1 0 .14 1.4E+09 "Heuchlorobiphenyl, 2,3',4,4',5,5'· (PCI167) 52"3·12·' 7.3£~1 7.9E.Ql 1.5£+04 3.1£.01 3 .4£+01 3.7£+01 7.9£+06 1.1£+01 

3.9E+OO E 1.1E-03 E 3.3E-o5 E 1.3E.Q3 E 1 0 .14 1.4£+09 "Heuchhorobiph, 2,3.]',4,4',5'· (PCB 157) 69712·90-7 7.3£.01 7~9£.01 1.5£+04 3.1£-01 3.4£+01 3.7£+01 7.9£+06 L l£+01 

3.9£+00 E 1.1£.03 E 3.3E-o5 E 1.3E.Q3 E 1 0 .14 1.4E.o9 1-1!~. 2,3,3',4,4',5- (PCS156) .......... 7.3£-01 7.9E.Q1 1.5E-+04 3.1£.01 3.4£+01 3.7£+01 7.9£+06 1.1E+01 

3 ,9E+Ol E 1.1£+00 E 3.3£-ol E 1.3E~ E 1 0.14 1.4£+09 "Hexochlon>biphenyl, 3,3',4,4',5,5'• (PCS 16•1 .!2n4-1&.& 7.3£-04 7.9£.()4 1.5£+01 U E.o4 3.4E...Q2 3.7£..()2 7.9£+03 1.1E.Q2 

3 ,9E+OO E 1.1£-03 E 3.3E.OS E 1.3£-03 E 1 0.14 1.4£+09 "'PentachlouHMphenyl, 2',.l,4,4',S. (~ 123) 65510..U·3 7.3£.()1 7..9£-01 1.SE+04 3,1£..()1 3.4£+01 3.7£+01 7.9Ei-Ofi t .IE+Ol 

3.9E+OO E 1.1£-D) E 3.3E.OS E 1.3E-Ol E 1 0.14 1.4£+09 -....~. 2,3',4,4',5-(PCBlll) 31501-0C>i 7,3£.()1 7 9E-01 1.5E+04 3,1£..()1 3.4£+01 ) ,7£+01 7 9£+06 t .IE+Ol 

3.9£+00 E 1..1£-03 E UE-115 E 1.3E-Ol E 1 0.14 1.4£+09 ...... ~. 2,3,3',4,4'·(PC8105) 32591-14-4 7.3te.01 7.9E-01 1.SE+04 J ,IE-01 3.4£+01 3,7£+01 7.9£+06 1.1£+01 

3.9£+00 E 1.1£-03 E UE-115 E 1.3£-03 E 1 0.14 1.4£+09 -pMnyt. 2,3,4,4',5- (1'01114) 74472·17-o 7.3£-01 7.9£..()1 1.5£+04 3,1£-01 3.4E..01 3 .7£+01 7.9E...o& 1.1£+01 

1.)(+04 E l .IE+OD E 1.0E.OS E 4.0E-07 E 1 0.14 1.4£+09 _,to~,tacNofotMpht!nyf, 3,3',4 ,4',S. (PCI 126) 57465-21· 1 2.2£-04 2.4£.()4 4.4Et00 1.1E.o4 1.0E-o2 1.1£-02 2.4E+03 5.3E.03 

Z.OE+OD I 5.7£-04 I 1 0.14 1.4E+09 "Pal,d>lotlnoted Biphenyls lhlch o1sk) U36-3G-l 1.4£+00 1.SE+OO 2.9£+04 7,.4(.01 

4.0E-01 t 1.0E-OC I 1 0.14 -p~lllphenyh(lowo1sk) 1336--36-3 

7.0E-02 I_ 2 .0E~ I 1 0 .14 -.-ted lllphenyls(lowosto1sk) 1336-36-3 

1.3£+01 £ 31£..03 E 1.0E-05 E 4.0E-OC E 1 0.14 1.4£+09 "Tetnchb- 3,3',4,4'· 1PCI 77) 32591-U·l 2.2£-01 2.4E-D1 4.4£+03 1.1£-(11 1.DE+Ol 1.1E+01 2.4£+06 5.3£+00 

3.9£+01 E 1.1E.Q2 E 33E.o6 E 1.3E-04 E 1 0.14 1.4E.OO f-retnchlon>blphen, 3,4,4',5-(PCII1) 70362·50-4 7.3£-02 7.9E.Q2 1.5£+03 3,1E.Q2 3.4Et00 3.7£+00 7.9£+05 1.1£+00 

&.OE-04 I 1 01 1.4£+09 ...... orlc Methylene lllpMnyl Cllhocyonote(PMDI) 9016-17·9 3.6£+06 3 .6£+06 

~Aiumatic:Hyd......-(PAHa) 

, ,DE-02 I v 1 0 ,13 1.4£+09 1.5E+05 - Ac ... phthene 13·32-9 6.1£-+04 7.1£-+04 3,3£+04 
l ,OE-01 I v 1 0 .13 1.4£+09 5,6£+05 -- ~12·1 3.1Et05 3.6Ei-{)5 1.7E+OS 

7.3£-01 E 1.1£-04 C M 1 0 ,13 1.4E.o9 fic:N (a]anthtacene 5fr.55-l 3.9£+00 4,6E+OO l.SE..ns 2.1£+00 

1..2£+00 C 1.1£-04 C 1 0 .13 1.4£+09 r-.....ulftuorontilene ~12-3 2.4£+00 2.1E+OO 1.SE..ns 1.3£+00 
7.)(+00 I 1.1£-03 C M 1 0.13 1.4£+09 r--·.,pyr ... ~32-1 3 9E-01 4.6£-01 1.SE-+04 2.1£-01 

7.3E.01 E 1.1£-04 C M 1 0.13 1.4£+09 a.IUO(b)n.-onthene 205-... 2 3.9£+00 4.6E+OO 1.5£+05 2.1£+00 

7.3£-02 E l.lE-04 C M 1 0.11 1.4£+09 -a.nzo(k)lluonnthene 207-Ga-9 3 9£+01 4.6£+01 l .SE..ns 2.1E+01 
7.3E.Q3 E 1.1£-M C M 1 0 .13 1.4E.o9 ~ 211-01·9 J.!J£+02 4.6£+02 1,5E+06 2 1£+02 

7.3£+00 E 1,2£-03 C M 1 0 .13 1.4£+09 """Obt!fttf•,hlanthrKt!M 53-~3 3 !JE-01 4 6E..Ql 1.4£+04 2.1£..01 

1.2£+01 c 1.1£-03 c 1 0,13 14£.00 ~o( •• e~ 192·65-4 2.4£-01 Z.IE-01 1.5E+04 l.l£..01 
2.5£+02 c 7.1£.()2 c M 1 0.13 1.4£+09 •1-nthraceM, 7,12· 57-97-6 1.1£-GZ 1.3E.CJZ 2.3£+02 6.2£-03 

4.0E.Q2 I 1 0,13 1.4£+09 -- 2(16.44.() 4.1£+04 4.8£+04 2.2£+04 
40E.Q2 I v 1 0.13 1.4£+09 3 O[i-{)5 ... .._... 16-73·7 41£+04 41£+04 2.2£-+04 

73£.()1 E 1,1£-04 C M 1 0.13 1.4£+09 '"Cndeno(1,2,3-cd)pyrone 193-3!t-5 3.9E+OO 4.6E+OO 1.5E+OS 2.1E+OD 

2.9£-02 p 7.0E.Q2 A v 1 0.13 1.4£+09 li.lE-+04 '"Methylnophthalen, 1· !10-12.() 9.9£+01 1.2£+02 5,3E+01 7.2£+04 1.3£-+04 3 .9£+04 
4.11E.()) I v 1 0.13 1.4£+09 6.2£-+04 r..ethylnophthllene, 2· 91·57·6 4.1£+03 4.1E+Ol 2.1E+m 

3.4£~ c 2,0E-oz I 3,0E-03 I V 1 0.13 1,4£+09 5,0£+04 Hophtholene 91·ZO.l 1.1£+01 t ,IE+Ol Z.OE+04 2.4£+04 6.6£+02 6.2E+02 

1.2£+00 C l.lE-04 C 1 0 .13 1.4£+09 i""ltropyrene,4· 57135-92 .... 2 .4£+00 2.1£+00 1.SE+05 1.3£+00 

3 ,0E-02 I v 1 0.13 t .4Et09 2.6£+06 1::=:.. 120.00.0 3,1E+04 3.6£+04 1.7£+04 
1,5E-01 I 9.0E-03 I 1 0,1 1.4£+09 &n47..og..5 1.9£+01 2.9£+01 1.1£+01 9 ,2£+03 1,4£+04 5.5£+03 

6,0E.()) H 1 0,1 1.4£+09 -olin 263,_36...(J 6 .1£+03 9.3£+03 3 ,7£+03 

1.5E-02 I 1 0.1 1.4E.o9 Prometan 1610-11..() 1.5£-+04 2.3£+04 9.2£+03 
4.DE..Q3 I 1 0,1 1.4E.o9 - 7217·19-6 4 ,1£+03 6.2£+0] 2.5E+03 

1.3£.()2 I 1 0.1 1.4£+09 "'opochb 191 ... 16-7 13E+04 2.0£-+04 1.0£+03 
S.OE.Ql I 1 01 1.4£+09 =· '109-91·1 5.1£+03 7.7£+0.! 3.1£+03 
z .OE-oz I 1 0,1 1.4Ei-09 2312·35-1 2 ,DE+04 3.1£+04 1.2£-+04 

2.0£-03 I 1 0.1 1.4£+09 i'n>oof~y~Aicohol 107·1~7 2,0E+03 3,1E+Ol 1.2£+(1) 
2.11E.()2 I 1 0,1 1.4£+09 

., __ 
11 ...... 2 2.0E+04 3.1£+04 1.2£-+04 

2.11E.Q2 I 1 0.1 UE.OO ,....., 122 .... 2·9 2,0E+04 3 1£+04 1..2£+04 

1.)(.()2 I 1 0.1 1.4£+09 
... _ 

60207·90-1 1.lE+04 2.0E+04 I .OE+m 

1.0£-0J I V 1 3.3£+04 1.4£+09 9.6£+03 -oldol!ydo 123-l&-4i 3.4£+02 3.4£+02 
1.0E..Q1 X 1.0E+OO XV 1 0.1 2.6£+02 1.4£+09 7.SE+Ol """Py'betu ... 103·65-1 1.0E+OS 1.5£+05 3.3£-+04 2.1£-+04 

3.0E+OO c v 1 0.1 l .SE+02 1.4£+09 7.6£+02 ~ 115-07·1 1.0E+G4 1.0E+G4 

2.0E+01 p 1 0 .1 1.4£+09 I'Rpylene Glycol 57·55-6 2.0E+07 3 1£+07 1.2£+07 
2.7£-04 A 1 0.1 1.4E+09 Propylene Glycol Dlnltnte 6423-43-4 1.6£+06 1,6£+06 

' 
7.0E..Q1 H 1 Q,1 1.4E.o9 Propylene Glycol Monoethyl Ether 156g..()2 .... 7.2£i-{)5 1.1£+06 4.3E+OS 
7.0E.01 H 2.0E+OO I 1 0.1 1.4E+09 "'"""""" GlycoiMonornecllyl Ether 107·91-2 7.2£i-{)5 1.1£+06 1.2£+10 4.3£+05 

2,4E-01 I 3 ,7£~ I 3,DE-Q2 I V 1 7.1£+04 1.4£+09 1.1£-+04 Propylene Oxide 75-55-9 1.2£+01 3.7£+01 !I,OE+OD 1.5E+03 1.5£+03 

2.5£.01 I 1 0 ,1 1.4£+09 

~ 
IUJs-n.s 2.6Ei-{)5 3 9£+05 1.5£+05 

2.5£..()2 I 1 0.1 1.4E.o9 51630-SI·l 2.6£-+04 3 9£+04 t.SE-+04 
1.0E-03 I v 1 5.3£+05 1.4£+09 6,DE+04 '-""" tlD-16-1 l.OE+03 l .OE+Ol 

5,0£-04 I 1 0 .1 1.4£+09 i'!ulnllphos 13593-03·1 51E+02 7.7£+02 l1E+02 
3.0£+00 I 1 0,1 1.4£+09 QulnoUne 91·22·5 !I.SE-o1 1.4£+00 5,7£-01 

3.0E.o2 • 1 UE.OO loefrlctory CeromCc Flben NA 1.1£-+01 1.1£+01 

3.0E-D2 I 1 0,1 1.4£+09 esmethrin 10453·15-1 3,1£+04 4 ,6£+04 1.1£+04 

-
5.0£-02 H 

-
1 0.1 UE.OO joanne~ 

~ 
299-14·3 

' 
S.1Et04 7.7£+04 3,1£+04 

---
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fh!ckKwll Scm nine level (RSl)lndustNI Soli T1bCe November 2012 

Key· I • IRIS; P • PPRTV; A • ATSDR: C • C.l EPA; X • PPRTV Awend"•; H • HEAST; J • New ~=~~:~p: ~:::::t: !::::d:~:~ ~~~;~:::~=~: ~'=:~==~:::~:::.~~~= ::;::.:~ssto::: :e• ==~·:~:;.~tile: F • See FAQ; c • cancH; • • where: n Sl < 100X C Sl.; •• - wht:te n Sl < I~ C: Sl; n _j 

To•klty and Chemla~spedflc lnforrn.Uon Concamln.~nt Cilrclno&enk Tarcet Risk {TRI • 1E-o6 I Nonanc:er Hatard lnde• [Hil s 1 

J:t .1:1 ,1;1, 11:1:1, ,.1. ,J I, ,I, J, I CASNo. 

,.,......, SL I ~ennal ~ llnho,.tJon st I c.n:.,..enk SL lln&Htlon SL ll>e<mal SL llnholotJon st INoncortlnocenl< 5L 
SfO e IUR e Rm. e RfG e o muta· C... PEF VF TR•1.DE-fi TR•1.DE~ TRal.OE~ TRa1.0E.fi HQ•l HQ•1 H0-1 H1•1 

imo/lc&..C.yf1 y luolm~·• V lmo/lc&..,..,l V lml/m~ V c &en GIABS ABS lml/k&J lm'/k&J lm'/k&J ... ,... lmo/lc&l lmo/lc&l lmo/lc&l lmo/lc&l lmo/lc&l lmo/lc&l lmo/lc&l (mo/lc&l ' 
4.0Eo03 I 1 0.1 1.4£+09 .......... ... .,... 4.1£-+m 6,2£+03 2.5£;(1) 

2.2£..()1 C i.3E.OS C M 1 0.1 1.4£+09 .. - 94-59-7 1.3£;(11 2.DE+01 2,6Ei-{)5 7.1E+OO I 
2.SE-m: I 1 01 L4E.o9 =-- 785a7.0S.O 2.6£-+04 3 9E+04 1.5£+04 

5.0Eo03 I 1 1.4E.o9 n~ 5.1£;(13 51£;(13 

5.0Eo03 I 2.0E-o2 C 1 1.4E.o9 s.•nium 7712~g...2 S.1E+OJ 1.2E-+{)I S.1E;OJ 
5.0Eo03 C 2.DE..Ql C 1 1.4E.o9 =..SUlfide 7446-]4., 5.1£+03 1.2£+01 5.1£;(13 
9,0E..Ql I 1 0.1 1.4E.o9 - 74051-110·2 9.2£+04 1.4E+OS 5.5£+04 

3.0Eo03 c 1 1,4£.00 ..... {aystolllno. ,..,.._, 7631 ·16-9 1.1£;(17 1.1£;(17 
5.0Eo03 I 0.04 1.4£.00 - 744<J..22-4 5.1£-+m 5.1£;(13 

1.2£-01 H 5.DE-03 I 1 0.1 1.4£.00 
..... _ 

U2· 34--9 2.4£+01 3.6£+01 1.4£+01 5.1£.+01 71E+01 3.1£-+m 

1.3£.(12 I 1 0.1 1.4£+09 
....... Ac_ 

'2U6-S9-9 - 1.)£+04 2.0E+04 1.01£+01 

4 .0E-Ol I 1 1.4£+09 

=~ 
26i2J..22·1 4.1E+Ol 4.1£+0) 

2.7£..01 H J.OE-02 I 1 0.1 1.4£+09 1 ..... 1 ... 5 L l£+01 1.6E+Ol 04£<Cl0 1.1E+Ot 4.6£+04 UE+04 

5.DE-112 A 1.3£-02 C 1 1.4£+09 -- 7611~9-4 5.1£+04 7.7f:+07 5.1£+04 

2.0E-05 I 1 0,1 1.4£+09 =::.::-..::1! 62·74·1 2.0£+01 1 1£+01 t ,2E+01 
1.0E-Ol H 1 1.4£+09 13711-26-1 1.0£+0) 1.11£;(13 

2.4£.02 H 3.CIE.02 I 1 0.1 1.4£+09 Stkolos {TotrKhloiOYinphos) 961·11·5 1,2£;(12 1.1£;(12 7.2£+01 3.1£+04 4.6£+04 UE.cl4 
6.0E..01 I 1 1.4£.00 tJonttum, St.bh! 7440-24·6 6 .1~ 6.1£i-{)5 
3.DE-G4 I 1 0.1 UE+09 trychnlne 57-24·9 3 ,1£.+02 4 ,6€+02 1.1£;(12 

2.0E-01 I 1.0E+OO I V 1 1.7£;(12 1.4£+09 1.DE+04 ....... 1DG-42·5 2.0£+05 4.4£+04 3.6£+04 

1.0Eo03 p 2.0Eo03 p 1 0,1 1.4£.00 ullolono U6-l3.0 1.DE+03 1.5£+03 1.2£+07 6.2£+02 
I .DE-G4 p 1 0.1 1.4£+09 -..,.M>b(4..:hlarabenleno), 1,1'· IICJ-<17-9 1.2£+02 1.2£+01 4.9E;02 

1.DE.01 C 1 1.4£+09 ulfurlcAdd 7664-93·9 6,0E+06i 6.0£+06 

2.5£-112 I 1 0.1 1.4£.00 ........ 11671·19-0 2.&£+04 3,9E+04 LS£+04 
3 ,0£.02 H 1 0.1 1.4[+09 TCMR 215M--17-0 3,1£+04 4.6£+04 1.1£+04 

7.DE.02 I 1 0,1 1.4E+m ebuthlurvn 3«J1C.U·1 7.2£+04 11£+05 4 .3£+04 

2.DE-112 H 1 0.1 1.4£+09 Tomephos 3313·""'1 2.DE+04 3.1£+04 1.2£+04 
1.3£-02 I 1 0,1 1.4£+09 - 5902·51·2 1.3£+04 2.0E+04 I .OE+OJ 

2.5£-0S H 1 0.1 1.4£+09 Torbulas UD71·'19-0 2.6£+01 1,9£+01 1..si:.01 

LDE.OO I 1 0.1 1.4£+09 ..t.ucryn 116-5C>CJ 1.0E+Ol 1.5£+01 0.2£;(12 
LDE-04 I 1 0.1 1.4£-+09 enbllomodlphenyt ether, U',4,4'· (ao£~7} 5436-43· 1 1.0E+02 LS£;02 6 .1£+01 

l .DE-oc I 1 0,1 L4£+09 TetrKhkHvbenlene, 1,2,4,5- 95-!M-3 1.1£+02 4 .6E+02 t .IE+02 

2.6E-o2 I 7.4E.fJfi I 1.0£-02 I v 1 , ,1£+02 1.4£-+09 , ,1£+03 etrachioroethane, 1,1,1,2- 031).20-0 1,1£+02 l .OE+01 9.3£+00 1 .1£+04 3,1£+04 

2.0£-01 I S.IE-05 C 2.DE-112 I v 1 1.9£+0) 1.4£+09 1.6£+04 etnddoroethane, 1,1,2,2 · 79-34-5 1.4£+01 1.4£+00 2.1£+00 2.DE+D4 2.DE+04 

2.1£-ol I 2.iE.(J7 I , ,OE.Ql I 4.DE.02 I V 1 1.7t:+02 1.4£+09 2.5£+03 r~ 127-11-4 1.4£+03 1.2£+02 1.1£;(12 6 .1£-+0) 4 .4£+02 4.1E+Ol 

l .OE-m. I 1 0,1 1.4£+09 Tetrachiof'opheno, 2,1,4,6- ... 90-2 3 .1£+04 4 .6£+04 1.1E+04 
2..0£+01 H 1 0.1 1.4£+09 ·-· p-alpha,alpha, ...,... 5216-25-1 1.4£.01 2.2£..()1 1.6£-GZ 

5.DE.Q4 I 1 0.1 1.4£+09 Tetroothyl Dlthlopy ............ ote 361!J.24·5 5,1£;(12 77£;(12 3.1£;(12 
I.DE+01 I V 1 1.1£-+ID 1.4£+09 1.3£+03 etnlfluoraethane, 1,1,1,2• 111-97·2 4.6Ei-{)5 4.6£+05 

4 ,0Eo03 p 1 0.1 1.4£+09 ~ {TrltMtraphen.,tmethytnltnmlne} 479-45-1 4 .1£+03 6.2£+03 2.5£+0) 

7.DE-06 X 1 1.4£.00 j1bo11um {II Nitrate 10102~5-1 7.2£+00 7.2£+00 

1.0£-05 X 1 1.4E+09 ~ {SolubloSalts) 7440-21.0 1,0E+01 1.0£+01 
O,DE.oc; X 1 1.4E+09 ~~Acetate 56111-1 , ,1£+00 6.1£+00 

2,DE.QS X 1 1.4£-+09 jl'MiklmCilrborMte 6513-7).g 2 .0£+01 2.DE;01 
, ,OE-06 X 1 1.4£+09 lllollumehloriclo 77!11-U.O , ,1£+00 6.1£+00 
2 .0£-05 X 1 1.4E+09 :n.-.s.llwte 7446--11-' 2 .0£+01 2.oE+01 

1.DE-112 I 1 0.1 1.4£+09 - 2124,.n·' 1.0£+04 LS£+04 6.2£+01 

7.0£-02 X 1 O.DCII 1.4£+09 

~ 
111~1·1 7.2£+04 1.4.:+06 li.IE.OC 

l .OE-04 H I 0,1 1.4£+09 l919tj.ll-4 3 .1£+02 Ut£+02 1.1E-t02 

I .OE-02 I 1 0.1 1.4[+09 ~te,Mothyt 23564-0S-1 1.2£+04 1,2£i-{)5 4 9E+04 
5,CIE.Q3 I 1 0.1 1.4£+09 ~ 137·2~1 5,1£.+0) 7.7£+03 1.1£+03 
li.o£.01 H 1 1.4£+09 7440-11· 5 6.1£+05 6.1£-+05 

l.OE-04 A 1 1.4£+09 i"""'"mTetrochloride 75511-4S.Q ·- O,DE;OS 
1.0£4)2 I S.OE+OD I V 1 1.2£-+02 1.4£+09 4.6E-+m - 1()1..11·3 1.2£+04 1.0E..ns 4.5£+04 
6.0£.01 H 1 0.1 1.4£+09 aluene-2, 5-diltmlne !IS-70-S , ,1£+05 9.3£+05 3 .7E..ns 

3.DE.Q2 p 4.DE..03 X 1 0,1 1.4£+09 -.p- 1CI0-49.Q 9,5£+01 L4£;02 5,7£;(11 4,1£-+m 6.2£-+ID 2.5£;(13 
1.1£+00 I 3 .2£-04 I 1 0.1 1.4E+09 .......... 10)1·35-2 2.6E+OO 1.!£+00 5.2[+04 LOE<ClO 

7.5£-ol I 1 0.1 1.4£+09 ralomothrin 66141·25-' 7,7£-+ID 1.2£+04 4 ,6£-+()3 

l .DE-04 A 1 D.1 L4£+09 Trf.n-butyhln c;u.7H 3 .1£+02 4.6£+02 1.1f+02 
I ,OE+01 X M 1 0.1 1.4£+09 TrfaceUn 102· 76--1 1.2£+07 1.2£+01 4 ,9£+07 
1.3£.(12 I 1 0,1 1.4£+09 Trhltlate 2303·11·5 1.3£+04 2.DE+04 I .DE+Ol 

1.0E-02 I 1 D.1 1.4£.00 Triuulfun>n 12097·50-5 1.DE+04 1,51:+04 6.2E+Ol 
5 ,0Eo03 I 1 0 .1 1.4£+09 ribramobem:ene, 1,2,4· 615-54·3 5 1E+01 7.7£;(13 ) ,1£+01 

!I.OE-ol p l .OE-o2 p 1 0.1 1.4.:+09 Tributyl ........... • U&-71-t 1.2£+02 4.1£+02 1.9£-+02 1.0£+04 LS£+04 6.2E+OJ 

3.0E-04 p 1 0.1 1.4£+09 Trlbutyldn C- - --- NA -- 3 ,1[+02 .&.6£-+0.2 -- 1.1£+02. 

"\ 
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Rrc;lonal Screening Level (RSL) Industrial Soli Table November 2012 

Key: I >= IRIS; p • PPRTV: A • ATSOR; C • Cill EPA; X ,. PPRTV Appendix: H • HEAST, J ~ New Jersey; 0 • EPAOfficeofWater; E ., Environmental CrlterlaandAssessment Office; S " see user guide Section 5, L- see user&uldeon lead; M .. mutacen; v .. volatile; F • SeeFAQ; C" cancer: • • where; nSL< 100XcSL; •• • whtnl' n SL < lwttSl,; n 
• noncancer; m • Concentrat6on may exceed cell inc Hmlt (See User Guide); s • Concentrat6on may exceed Csat (See User Guide); SSL values are based on OAF111 1 

Toxicity and Chemia~l-spedfk Information Contaminant Cartlnocenk Tarset Risk (TRI ~t. lE-o6 Nona~ncer Hazard Index HI • 1 

1:1 .H ,1:1, J:H -1. .1 I J, ,t I CASNo. 

......... Sl l Dermol ~ r--Sll carc-enlc Sl J""··-], ...... Sl l lnholatlon Sl l None·-- Sl SFO e IUR e Rftl. e RfG e o muta- Cu. PEF Vf TR•LDE-6 TR•1.DE·6 TR•LDE-6 TR•1 .DE-6 HQac1 HQa1 HQa1 H1•1 

(mc/kl·dovf' y (Uiim~·• y (mc/kl-doyJ y (mc/m~ y c oen GIAIIS AilS lmc/klol (m1Jloal (m1Jloal Anolyte lmc/kll lmc/kll (mc/qJ lmc/kll lmc/kll (mc/kll lmc/kll (mc/qJ 
3.tiE.Q4 I 1 0.1 1.4E+09 !ributylttnOxlde 56-3~9 3,1£+02. 4.6E+02. 1,1E+02. 

3.DE+01 I 3 .0E+Ol H V 1 9.1£+02. 1.4£+09 1.4£+03 fkhloro.1,2,2~trifJuorodtMne, 1,1,2- 7&.13·1 3 .1£+07 1.1f:+OS 1.1£+05 

7.0E-m: I 2.DE-02: I 1 0.1 1.4£+09 Trkhloroacetk Add 76-03~9 4,1£+01 6.2£+01 2.5£+01 2 ,0£+04" 3,1£+04 1.2£+04 

2.9£-02: H 1 0.1 1.4£+09 rkhlonoonillne HCI, 2,4,6- 3366).50-2 9.9E+01 1.SE+02 5,9£+01 

7.0£-03 X 3.0E-05 X 1 0.1 1,4£+09 richloroanJNne, 214,6- 6].(-93-5 4.1£+02 6.2£+02 2.5£+02 3 ,1£+01 4.6E+01 1.1£+01 

I.OE-04 X v 1 0.1 1.4£+09 3.5£+04 richkK'obenzene, 1,2,3- 17·61-6 1.2£+02 1.2£+03 4.9E+02 

2.9£-02: p 1.0£-02: I 2 .0£-03 P V 1 4 ,0£+02 1.4£+09 3.2£+04 Trkhlorobenzene, 1,2.4- 12().12·1 9.9E+01 9,9£+01 1,0E+04 2 ,1f:+02 2,7£+02 

2.0E+OO I 5.0E+OO I V 1 6.4E+02 1.4£+09 1.1£+03 rkhloroethone,1.1,1- - 71-55-6 2.0£+06 3 .9£+04 3 ,1£+04 

5.7£-02: I 1.6E-05 I 4.0£-03 I 2.0E-04 K V 1 2.2£+03 1.4£+09 7 ,1E+03 richloroethilne~ 1,1,2· 79-00-5 5,0E+01 6.DE+OO 5,3£+00 4.1E+OJ 6.1E+OO 6.1E+OO 

4 ,6£-02 I 4.1£-06 I S.OE.Q4 I 2.0E-03 I V M 1 6.9£+02 1,4£+09 2.4£+03 richloraethylene 79-01-6 6.2£+01 7.1£+00 6.4£+00 5.1£+02 2.1£+01 2.0£+01 
.J:.OE-01 I 7.0E.01 H V 1 1.2£+03 1.4E+09 1.1£+03 Trichloroftuoromne 75-69-4 3 .1£-+05 3 .4£+03 ],4£+03 

1.0£.01 I 1 0.1 1,4E+09 fridtlorophenol, 2,4,5- 95-95-4 LOE+OS 1.5£+05 6.2£+04 

1.1£-02: I 3,1£-06 I 1.0£-03 p 1 0.1 1.4£+09 rldtlorophenol, 2,4,6- 11-116-2 2.6£+02 3.9£+02 5.4£+06 1.6E+02 1.DE+03 1.SE+03 6.2£+02 
l.OE.02 I 1 0.1 1.4E+09 richforophenoxyacetk Acid, 2,4,5- 93·7~5 1.DE+04 1,SE+04 6.2£+03 

I.DE.03 I 1 0.1 1.4£+09 Trichforopheno-lc acid, -2,4,5 93-72-1 1.2£+03 1.2£+04 4,9E+Ol 

S.OE-03 I v 1 1.3£+03 1.4£+09 1.6Et04 ~ne,1,1,2- 5!JI.n-6 5.1£+03 5.1£+03 

3.0E+Ol I 4.DE.03 I 3.0E-04 I V M 1 1.4£+03 1.4E+09 1.7£+04 richloropropone, 1,2,3· 96-111-4 9.SE-G2 9.SE-m: 4 ,1£+03 2.2E..01 2.2E+01 

3.0£-03 X 3.0E-04 P V 1 4.5£+02 1.4£+09 2.5£+03 richloropnopene,1,2,3· 96-19-5 3 ,1£+03 3.3£+00 3,3£+00 

3.0E-03 I 1 0.1 1.4£+09 ricllphone SIUI-DII-2 3 ,1£+03 4.6E+03 1.&E+03 
7.DE-03 I V 1 2.&E+04 1.4£+09 1.7£+04 rlethybmlne 121--44·1 5.2E+02 5.2E+02 

7.7£-03 I 7.5£-03 I 1 0.1 1.4£+09 Triftu~Un 1512-09-1 3.7£+02 5.6£+02 2.2£+02 7 .7£+03 1.2£+04 4.6E+03 

2.0E-02: p 1.DE-02 p 1 0.1 1.4E+09 rimethyll'h<nphote 512·5fi..1 1.4E+02 2.2£+02 1.6E+01 1.DE+04 1.SE+04 6.2£+03 
S.DE-03 P V 1 2.9E+02 1.4£+09 1.0£+04 rimelhylbenzene, 1,2,3· 526-73·1 2.2£+02 2.2£+02 

7.DE-03 P V 1 2.2£+02 1.4E+09 1.5£+03 trimethylbenzene, 1,2,4-- 95-63·6 2.6£+02 2,6£+02 

1.0E-02: X v 1 1.&E+02 1.4£+09 7 .1£+03 rimethylbemene, 1,3,5- 101-67·1 1.DE+04 1.0E+04 
3.0E-02 I 1 0.019 1.4E+09 Trlnitrobenzene, 1,3,~ 99-35-4 3 .1£+04 2.4£+05 2.7£+04 

l.DE-02: I S.OE.Q4 I 1 O.lll2 1.4£+09 rinltrotoluene,2,4,6- 111·96-7 9.SE+01 4.SE+02 7.9£+01 5.1E+02 2.4E..03 4.2E+02 

2.oe-o2 p 1 0,1 1.4£+09 riphenyfphocphlne Oxide 791·21-6 2.DE+04 3.1£+04 1.2£+04 
1.0E-02: X M 1 0.1 1.4E+09 ris(1-chtoro-2-propyl)phosph•te 13674--14-5 1.DE+04 1.5£+04 6.2£+03 

2.0E.Q2 p 7.0E-03 p 1 0.1 1.4£+09 frts(2-chlon>ethyl- 115-96-1 1.4E+02 2.2E+02 1.6E+01 7.2E+03 1.1£+04 4.M+03 

3.2£.03 p 1.DE.Q1 p 1 0,1 1.4£+09 Trts(2-ethylhexyl-te 71-42-2 1.9£+02 1.4£+03 5.4£+02 1.DE-+OS 1.SE+OS 6.2£+04 
3.0E..()) I 1 1.4E+09 U"'""'m(SalubleSoltsl NA 3 ,1£+03 ) .1£+03 

1.0E+OO c 2.9£-04 c M 1 0.1 1.4£+09 Urethone 51·79-6 2.9£+00 41.3£+00 5,7£+04 1,7£+00 
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The following Quality Assurance Project Plan (QAPP) presents the organization, objectives, 

planned activities, and specific QAPP procedures associated with the BB&E, LLC (BB&E) 

Sampling Work Plan for Focused Soil Investigation, February 2013, for the Collis Incorporated 

(Inc) Manufacturing Facility (site) located in Clinton, Clinton County, Iowa. The investigation is 

in response to requirements of the Consent Agreement and Final Order (CAFO) Docket Number: 

RCRA-07-2012-0014. Specific protocols for sampling, sample handling and storage, chain-of

custody (COC), and laboratory and field analysis are described within this plan. This QAPP has 

been prepared as requested for the United States Environmental Protection Agency (USEPA) 

Region VII in support of the planned sampling activities associated with the Focused Soil 

Investigation at Collis Inc. 

This QAPP has been prepared in accordance with the USEP A Region VII QAPP policy as 

presented in USEP A Resource Conservation and Recovery Act (RCRA) QAPP Instruction. This 

QAPP has been prepared in accordance with the US EPA QAPP guidance documents, "EPA 

Requirements for Quality Assurance Project Plans", EPA QA/R-5, March 2001, "EPA Guidance 

for Quality Assurance Project Plans", EPA QA/G-5, December 2002, and "Specifications and 

Guidelines for Quality Systems for Environmental Data Collection and Environmental 

Technology Programs", American National Standard Institute (ANSI)/ASQC E4-1994. In 

accordance with these documents, there are four basic sections of elements that must be included 

in a QAPP. These four major section, the associated elements, and QAPP Sections are as 

follows: 

• Section A - Project Management. The elements in this section include all aspects of project 

management, project objectives, project history, task organization, and documentation and 

records. 

• Section B - Data Generation and Acquisition. The elements in this section include 

descriptions of the sampling process design, sampling methods and handling, instrument 

controls, and data acquisition. 

• Section C - Assessment/Oversight. The elements in this section encompass the procedures 

used to ensure proper implementation of the QAPP. 
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• Section D- Data Validation and Usability. The elements in this section cover the quality 

assurance (QA) activities that occur after the data collection phase of the project is 

completed. 

A3. DISTRIBUTION LIST 

The following individuals will receive copies of the approved QAPP and subsequent 

revisions/addenda at their request: 

• Kevin Snowden, Project Manager, USEP A Region VII 

• Diane E. Harris, Regional Quality Assurance Manager (RQAM), USEP A Region VII 

• Brian Calhoun, Corporate Safety and Environmental Director, SSW Holding Company. 

Inc. 

• Jim Colmer, Project Manager, BB&E 

• Thomas Barzyk, QA Manager, BB&E 

• Jason Cabra, Field Team Leader, BB&E 

• Joseph Ribar, Laboratory Project Manager, ALS Laboratories (ALS) 

A4. PROJECT/ TASK ORGANIZATION 

The responsibilities of management, QA personnel, field personnel, and laboratory personnel are 

provided in the following subsections. 

A4.1 Management Responsibilities 

BB&E has technical responsibility for implementing the investigative activities at the Site. 

BB&E's Project Manager is ultimately responsible for ensuring that the project objectives are 

achieved. BB&E's Project Manager has selected a project team consisting of BB&E's technical 

personnel (engineering, chemistry, and data management), BB&E's QA personnel, and fixed 

location analytical laboratories. The task organization chart is provided in Attachment E. The 

individuals participating in the project and their specific roles and responsibilities are discussed 

below: 

2 
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Kevin Snowden - Project Manager- US EPA Region VII 
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Oversight of the investigation to ensure that it is completed in accordance with the CAFO 

and USEPA-approved plans; 

Reviewing and approving the QAPP and subsequent revisions in terms of program 

specific requirements; and 

Reviewing reports and ensuring plans are implemented according to the schedule .. 

The USEPA Region VII project coordinator of the Air and Waste Management Division 

(AWMD) under the Waste Enforcement and Materials Management Branch (WEMM) is 

responsible for overview of this project. He also is responsible for submitting this QAPP and any 

subsequent revisions or amendments to the appropriate USEP A personnel for review and 

approval and for providing approval of the QAPP. Kevin Snowden is the USEPA Region VII 

project coordinator for activities at the Site. 

Brian Calhoun- Corporate Safety and Environmental Director- SSW Holding Company Inc. 

Owner/operator site contact and overall project management; 

Orient all field leaders and support staff concerning the project's special considerations; 

Develop and meet ongoing project and/or task staffing requirements, including 

mechanisms to review and evaluate each task project; 

May delegate select tasks to the following groups, who will be responsible for review 

and/or preparation of the various technical reports in support of the work activities, 

including: 

-Collis Senior Management 

-Collis Outside Counsel 

-Collis Facility Engineering. 

Jim Colmer. P.E.- Project Manager- BB&E 

Overview of field activities; 

Overview of laboratory activities; 

Advise on corrective actions; 

Prepare and review reports; 

Coordinate BB&E's technical group; 

• 
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Approve the QAPP. 
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Jason Cabra, CHMM- Field Team Leader- BB&E 

Select the field sampling team; 

Revision: 0 
Revision Date: 02/20/20 I 3 

Distribute the approved QAPP and subsequent revisions to the members of the field 

sampling team; 

Conduct the field activities per the approved QAPP and supervise the field sampling team; 

and 

Report problems in the field to the project manager. 

Field Team Technicians - BB&E 

These individual will perform the actual field work per the QAPP and at the direction of 

the field team leader. The field team can consist of one or up to several members and will be 

named at a later date by the field team leader. 

Joe Ribar- Analvtical Laboratory Project Manager- ALS 

Ensure all resources of the laboratory are available on an as-required basis; 

Review of final analytical reports; and 

Approve final reports prior to submission to Collis and BB&E. 

The analytical laboratory's Project Manager is responsible for ensuring that the project objectives 

are achieved by the laboratory. The laboratory selected for this project is ALS. Laboratory 

services shall be provided by ALS's Holland laboratory, located at 3352 1281
h Avenue, Holland, 

Michigan 49424, telephone number (616) 399-6070 for the USEPA Method 6020A, and ALS's 

Kelso laboratory, located at 1317 South 13th Ave, Kelso, Washington 98626, phone number 

(800) 695-7222 for USEPA Method 7471B. Should it become necessary to utilize other 

analytical laboratories for the analysis of environmental samples collected at the Collis facility 

for CAFO compliance, a Collis representative will notify USEP A Region VII and will provide 

the laboratory with a copy of this QAPP. 

A4.2 Quality Assurance Responsibilities 

Project team members with QA responsibilities include the USEP A RQAM, BB&E's QA 

4 
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Manager, BB&E's Field QA Manager, and the Laboratories' QA Managers. These individuals 

and their specific responsibilities are the following: 

Diane E. Harris - ROAM - USEP A Region VII 

The USEP A Region VII RQAM is responsible for reviewing and providing final 

approval of the QAPP. 

Tom Barzyk, P.E. - OA Manager- BB&E 

Overview and review field QA/quality control (QC); 

Review laboratory QA/QC; 

Coordinate data validation and assessment; 

Advise on laboratory corrective action procedures; 

Prepare and review QA reports; 

QAIQC representation of project activities; and 

Approve the QAPP. 

Jim Colmer. P.E. -Field OA Manager- BB&E 

Management of field activities and field QA/QC; 

Field data assessment; 

Internal field technical system audits; 

Technical representation of field activities; 

Prepare standard operating procedures (SOPs) for field activities; 

Implement and document field corrective actions, if necessary; and 

Approve the QAPP. 

Laboratory OA Manager 

Coordinate and overview of laboratory systems audits; 

Overview of QA/QC documentation; 

Conduct detailed data review; 

Implement and document laboratory corrective actions, if required; 

Technical representation of laboratory QA procedures; and 

Oversee preparation of laboratory SOPs. 
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The specific responsibilities of laboratory personnel involved in the project are the following: 

Laboratory Operations Manager 

Coordinate laboratory analyses; 

Supervise in-house COC; 

Schedule sample analyses; 

Oversee data review; and 

Oversee preparation of analytical reports. 

Laboratory Sample Custodian 

Receive and inspect the incoming sample containers; 

Record the condition of the incoming sample containers; 

Verify correctness of COC documentation; 

Notify project manager of any non-conformances identified during sample receipt and 

inspection; 

Assign a unique identification number and customer number, and enter each into the 

sample receiving log; 

Initiate transfer of the samples to appropriate lab sections; and 

Control and monitor access/storage of samples and extracts. 

A4.4 Project Organization 

The project organization chart that identifies the lines of communication among the participants 

in the Site Investigation activities is contained in Attachment E. 

AS. PROBLEM DEFINITION/BACKGROUND 

The purposes of the Site investigation activities and background information for the Site are 

presented in the following sections. 
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Collis Inc. is located in the northeast 114, of the southeast 1.1 of Section 14, township 81 North, 

Range 6 East of the Fifth Principal Meridian. The site is located at latitude 41 • 40'30" north and 

longitude 90" 13 '50" west. The 12.5-acre site is located approximately two miles north and west 

of the main channel of the Mississippi River in Clinton, Clinton County, Iowa. The Collis 

Manufacturing Facility site location and site features figures are contained in Attachment A as 

Figures 1 and 2, respectively. The property boundaries of the site are depicted in Figure 2. 

Collis Inc. is engaged in the manufacturing of interior shelving, baskets, and (lccessories for 

major home appliance manufacturers, including General Electric, Whirlpool, Maytag, Amana, 

and Subzero. The plant is located at 2005 South 19th Street in Clinton, Clinton County, Iowa. 

The assigned EPA identification number is #IAD047303771. 

A5.2 Site History 

Prior to occupancy of the site in 1915 by O.D. Collis, the site had been used for the 

manufacturing of wagon wheels. O.D. Collis or Collis Manufacturing Company manufactured 

various wire and metal products, silos, and windmills for the agricultural industry until it began 

to manufacture refrigerator-shelving items. In 1964, Chamberlain Manufacturing Corporation 

purchased the facility and continued producing refrigerator-shelving items. In 1984, Collis Inc. 

purchased certain assets of the Collis Division from Chamberlain Manufacturing Corporation. 

This included the Clinton facility. Since its acquisition of the Clinton facility, Collis Inc. has 

continued to manufacture shelving and other items for various home appliance manufacturers. 

In 1970, wastewater treatment facilities regulated under the National Pollutant Discharge 

Elimination System (NPDES) permit were constructed at a Collis plant. From 1970 to 1979, 

chrome plating wastewater treatment sludge was transported up to six unlined lagoons located on 

plant property. An estimated total of 1,090 cubic yards ( cu yd) of sludge was disposed of in these 

lagoons. In 1979, modifications were made to the wastewater treatment facility and the 

placement of treatment sludge in the on-site lagoons was halted. From 1979 to current, treatment 

sludge has been disposed of as hazardous waste at an approved landfill. Releases associated with 

on-site disposal activities as well as various on-site manufacturing processes and equipment has 
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resulted in the presence of soil and groundwater contamination at the site. These releases are 

being addressed under a 1993 Consent Order. A number of facility investigations and remedial 

actions (RAs) have been conducted as part of the November 10, 1993, Consent Order. The 

Consent order was revised on April 3, 1998. Previous investigations performed at the site are 

outlined in Section A5.3 below. 

A5.3 Previous Investigations 

Issues identified on-site are summarized in the Revised Final RCRA Facility Investigation (RFI) 

Report of November 30, 2010. In general, low concentrations of volatile organic compounds 

(VOCs), semi-volatile organic compounds (SVOCs), polychlorinated biphenyl (PCBs), and 

metals were identified in the soil at various locations across the Site. Trichloroethylene (TCE) 

exceeded the USEPA Medium Specific Screening Levels (MSSLs) immediately north of the 

building, near former acid and cleaner storage tanks (western portion of solid waste management 

unit [SWMU] #2). Figure 5 in Attachment A illustrates the SWMUs at the site. SVOCs and 

inorganic constituents were identified in soil samples collected in each of the seven SWMUs at 

concentrations exceeding their respective MSSL. VOCs were detected in groundwater samples 

collected at the Site, primarily along the northern property line and immediately north of 

Manufacturer's Ditch. Naphthalene, total lead, and amenable cyanide were also identified in the 

groundwater samples collected at the Site, some of which exceeded MSSLs. 

In June 2010, the Site was visited for a routine RCRA inspection by a US EPA contractor. 

During that inspection, an area near the filter building was identified that stored totes of process 

acids and caustics. The Container Storage Area (CSA) and filter building are depicted in 

Attachment A - Figure 3. The USEPA is interested in determining whether any releases 

occurred from the totes that were observed during the 20 10 inspection in excess of the EPA 

Screening Levels (RSLs) for metals in industrial soils. The USEPA has requested shallow soil 

sampling to investigate for RCRA 8 (arsenic, barium, cadmium, chromium, lead, mercury, 

selenium, and silver) metals in excess of Industrial Soils -RSLs. The Sampling Work Plan for 

Focused Soil Investigation, February 2013, has been developed to conduct a focused soil 

investigation of this area. 
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For a more detailed current status of the site, refer to the Collis, Inc.- Corrective Measures Work 

Plan, Final October- December 2012 Fourth Quarterly- Groundwater Sampling Monitoring 

Report submitted to the USEPA Region VII on January 23, 2013. 

A6. PROJECT/ TASK DESCRIPTION AND SCHEDULE 

A shallow soil investigation will determine if the former CSA, which stored acid and caustic 

materials, was impacted by possible leaking totes/storage containers. The soil investigation will 

occur in the vicinity of the filter building concrete pads. Attachment A, Figure 3 illustrates the 

former CSA of the totes with acidic and caustic contents and the possible impacted areas. Per 

section 3.0 of the Sampling Work Plan for Focused Soil Investigation, February 2013, a total of 

eight discrete shallow soil samples are to be collected at the transition area from the concrete pad 

to the grassy area (four locations adjacent to each concrete pad). The final sample locations will 

be determined by the field team, approved by the BB&E project manager with the assistance of 

the USEPA project manager, as part ofthe Pre-Soil Investigation Assessment to be completed by 

the field team. This Site Assessment will allow the field team to initially assess the current 

condition of the former CSA and adjacent concrete pads. Any areas with residual surface 

staining or other visual observations indicating possible contaminant exposure will be noted. 

These areas in the concrete to grassy transition area will be sampled by the field team. 

Additional discrete shallow soil samples are expected to be collected from underneath the 

pavement at identified cracks, other penetrations in the concrete slab area, or other potential 

pathways of possible contaminant exposure to the soil. Up to three soil samples per concrete 

slab are anticipated, however the final number of soil samples will be determined after the field 

team's observation of the CSA during the Pre-Soil Investigation Assessment. Per section 3.1 of 

the Sampling Work Plan for Focused Soil Investigation, February 2013, a total of seven discrete 

shallow soil samples are to be collected on the site's property and adjacent areas for establishing 

site-specific background concentrations of the pre-determined analytes, if required. Background 

samples will only be analyzed should any analyte(s) from the CSA area shallow soil samples 

exhibit a concentration greater than RSLs for RCRA 8 metals in industrial soil. Should the 

results of the CSA area shallow soil samples collected be below RSLs for RCRA 8 metals in 
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industrial soil then the background samples will not be analyzed. Background sampling 

locations are illustrated on Attachment A- Figure 4. 

In the 2010 RCRA Final Facility Investigation Report prepared by St. John-Mittelhauser & 

Associates (SM&A) for this site, seven (7) background samples were collected during the 

background study for arsenic in soil. A statistical analysis software program, ProUCL, was used 

to generate background threshold values for contaminants of potential concerns (Arsenic). 

As reviewed with the USEPA in a 15 February 2013 Conference Call, for the purpose of 

determining an appropriate number of background samples to be collected during the Focused 

Soil Investigation, seven (7) soil samples were also deemed adequate for this sampling event. 

Appropriate random sample locations will be collected from background areas. The background 

sample locations were selected in areas that were not expected to be impacted as a result of 

current or former operations at the Site, therefore resulting in metals levels in the soil that are 

indicative of the area background concentrations. During the collection background samples, the 

field technician, with input from the USEP A, will make an effort to collect soils that are similar 

in type to the soil samples collected off-slab and sub-slab. If any US EPA representatives on-site 

request a change of location during the background sampling event based on dissimilar soil 

types, a new location will be selected. 

All sampling locations in non-paved areas will be marked with wooden stakes, and sampling 

locations in paved areas will be marked with paint. The wooden stakes will be placed 

approximately one foot south of the actual sampling locations to prevent any contamination from 

the stake from possibly impacting the shallow soil samples. Paint marking the locations for soil 

samples beneath the pavement will not contaminate the soil samples since a coring machine will 

be utilized to remove the pavement to access the covered soil. The coring machine will remove 

the appropriate section of pavement marked by the paint, and the paint and pavement will be 

removed prior to the shallow soil sampling. 

The background soil sample results will be used to estimate the mean background threshold 

value(s) (BTVs). The background sample results will be entered into ProUCL which has 
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statistical methods to compute a 95% upper confidence Limit (UCL) of the mean. The BTVs 

will be used to compare the mean of the off-slab and sub-slab soil sample results. Should this 

background analysis need to be conducted, the results and statistical discussion will be presented 

in the Focused Investigation Summary Report which is subject to review and approval by the 

USEPA. 

A summary of the sampling and analysis program associated with the focused soil investigation 

activities is provided in Table 1. Table 2 provides a parameter list and targeted quantization 

limits for soil samples. Per the schedule proposed in the Sampling Work Plan for Focused Soil 

Investigation, February 2013, the investigation is scheduled to be completed in March 2013. 

Section 10 of the Sampling Work Planfor Focused Soil Investigation, February 2013, contains 

the site investigation and associated activities, US EPA notifications of field work, draft and final 

summary report completion dates and schedule. 

Analytical results (and duplicates) will be compared to USEPA Industrial Soil RSLs and 

calculated background concentrations, if required. If exceedances occur, additional investigation 

and/or remedy actions will be required, and recommendations will be submitted in the Sampling 

Final Report following the sampling activities. 

A7. QUALITY OBJECTIVES FOR DATA AND CRITERIA 

The data quality objectives (DQOs) and measurement performance criteria for the Site activities 

are presented in the following subsections. 

A7.1 Data Quality Objectives 

DQOs are qualitative and quantitative statements derived from the outputs of each step of the 

DQO process. The DQO process is a series of planning steps based on the scientific method that 

is designed to ensure that the type, quantity, and quality of environmental data used in decision 

making are appropriate for the intended application. The DQO objectives are presented in 

Table 3. 

There are seven steps in the DQO process, which include: 
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1. Stating the task; 

2. Identifying the decision; 

3. Identifying inputs to the decision; 

4. Defining the boundaries of the study; 

5. Developing a decision rule; 

6. Specifying limits on decision errors; and 

7. Optimizing the design for obtaining data. 

The details ofDQO process for the Site activities are provided below: 

Revision: 0 
Revision Date: 02/2012013 

The task is to compile substantial data regarding additional source evaluation as well as source 

control measures that can currently be defined for the Site. 

The current Method Detection Limits (MDLs), reporting limits (RL), and acceptability criteria 

presented in Table 4 are sufficiently sensitive to support the clean-up criteria. 

The limits on decision errors primarily relate to the level of accuracy of the environmental 

measurements as they are compared to the criteria provided in Attachment B in the laboratory 

SOPs. Currently, Laboratory SOPs for USEPA Method 6020A and USEPA Method 7471B are 

contained in Attachment B. Error can be introduced during the sample collection, handling, 

preparation, analysis, data reduction, or data handling phases of the data collection process. The 

acceptable levels of measurement performance criteria are provided in Attachment B for 

laboratory precision, accuracy, compatibility, and completeness. Data will be evaluated through 

the verification and validation process to ensure that suitable levels of precision, accuracy, 

compatibility, and completeness are achieved for the measurement data. Professional judgment 

will be used to determine practical versus statistical significance of test results. 

A 7.2 Measurement Performance Criteria 

The measurement performance criteria for precision, accuracy, representativeness, completeness, 

comparability, and sensitivity (P ARCCS) are provided in the following subsections. 
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A7.2.1 Precision 
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Precision is a measure of the degree to which two or more measurements of the same 

characteristic (i.e., analyte, parameter) under the same or similar conditions are in agreement. 

A7.2.1.1 Field Precision Criteria 

Precision of the field sample collection procedures will be assessed by the data from analysis of 

field duplicate samples. Relative percent differences (RPDs) will be calculated for detected 

analytes from field duplicate sample sets. Field duplicate samples will be collected at a minimum 

frequency of 1 per 10 investigative samples. The equation to be used to determine precision 

from a sample and the duplicate is presented in Section D2.3 of this QAPP. Samples and 

sample duplicates will be compared to USEPA RSLs November 2012 Tables. Exceedances of 

samples or sample duplicates may trigger further action at a later date and recommendations will 

be included in the summary report. Section D.3 further describes additional actions that may be 

required by analytical exceedances. A field precision acceptance criterion for the calculated 

RPD is a maximum of 30% using the formula in Section D2.3. 

A 7 .2.1.2 Laboratory Precision Criteria 

Laboratory precision will be assessed through the calculation of RPDs for replicate/duplicate 

sample analyses. In general, these will be matrix spike/matrix spike duplicate (MS/MSD) for 

soil samples. The equation to be used to determine precision and the current laboratory precision 

control limits for the analyses are presented in Attachment B in the laboratory SOPs of this 

QAPP. If analytical acceptance criteria are not met, corrective actions in the laboratory SOPs in 

Attachment B will be conducted. 

A 7 .2.2 Accuracy 

Accuracy is the extent of agreement between an observed value (i.e., sample result) and the 

accepted or true value for the parameter being measured. 

A7.2.2.1 Field Accuracy Criteria 

The criteria for accuracy of the field sample collection procedures will be to ensure that samples 

are not affected by sources external to the sample, such as sample contamination by ambient 

conditions or inadequate equipment decontamination procedures. Field sampling accuracy will 

13 



Project: Collis Inc. 
Revision: 0 

Revision Date: 02/20/20 13 

be assessed by the data from field duplicates and equipment rinsate blanks in various subsections 

of Section B2.2 .. 

A7.2.2.2 Laboratory Accuracy Criteria 

Laboratory accuracy will be assessed by determining percent recoveries from the analysis of 

laboratory control samples (LCSs) or standard reference materials (SRMs). Accuracy relative to 

the sample matrix will be assessed by determining percent recoveries from the analysis of 

MS/MSD samples. MS/MSD samples will be collected/designated for the analyses at a minimum 

frequency of 1 per 20 or fewer samples. The equation to be used to determine accuracy for this 

project is .presented in the SOPs of Attachment B. Current laboratory accuracy control limits are 

presented in the laboratory SOPs in Attachment B. If analytical acceptance criteria are not met, 

corrective actions in the laboratory SOPs in Attachment B will be conducted. 

A 7 .2.3 Representativeness 

Representativeness is a qualitative term that describes the extent to which a sampling design 

adequately reflects the environmental condition of a site. Representativeness also reflects the 

ability of the sample team to collect samples and laboratory personnel to analyze those samples 

in such a manner that the data generated accurately and precisely reflect the conditions at a site. 

A 7 .2.3.1 Field Representativeness Criteria 

Representativeness is dependent upon the proper design of the sampling program. The 

representativeness criteria for field sampling will be to ensure that the sampling locations are 

properly established at the site and that the sampling procedures are followed. The sampling 

programs were designed to provide data representative of Site conditions. During development 

of these programs, consideration was given to past waste disposal practices, existing analytical 

data, physical setting and processes, and any inherent constraints. 

A7.2.3.2 Laboratory Representativeness Criteria 

The representativeness criteria for laboratory data will be to ensure that the proper analytical 

procedures are used for sample preparation (e.g., homogenizing the sample prior to sampling), 

sample analysis, and that sample holding times are met. Additionally, the accuracy and precision 

of the laboratory data affect representativeness. The laboratory representativeness criteria will 

include achieving the accuracy and precision criteria for the sample analyses. If analytical 
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acceptance criteria are not met, corrective actions in the laboratory SOPs in Attachment B will be 

conducted. 

A 7 .2.4 Comparability 

Comparability is an expression of the confidence with which one data set can be compared with 

another. 

A7.2.4.1 Field Comparability Criteria 

The criteria for field comparability will be to ensure and document that the sampling procedures 

designed for the Site investigation activities are properly implemented and that sampling 

procedures are followed for the duration of the sampling programs. 

A7.2.4.2 Laboratory Comparability Criteria 

The criteria for laboratory data comparability will be to ensure that the analytical methods used 

for the sampling and analysis events are comparable to the methods used for previous sampling 

events. The analytical methods identified in Section D2. 7 of this QAPP are comparable to the 

methods used to generate data for previous investigations. The previous QAPP for the RCRA 

Facility Investigation, January 2008, identified previous laboratory equipment that was utilized 

for analytical purposes. The laboratory equipment utilized during the previous soil sampling 

event to evaluate analyte concentrations is comparable to the laboratory equipment which will be 

utilized for determining the analyte concentrations from the proposed soil samples in the 

Sampling Work Plan for Focused Soil Investigation, February 2013. If analytical acceptance 

criteria are not met, corrective actions in the laboratory SOPs in Attachment B will be conducted. 

A 7 .2.5 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement system 

compared to the amount that was expected to be obtained under normal conditions. 

A7.2.5.1 Field Completeness Criteria 

The criteria for field completeness will be that a minimum of 90 percent of the field-measured 

data are valid. The procedure for determining field data validity is provided in Section D2 of this 

QAPP. The equation for calculating completeness is presented in Section D2.6 of this QAPP. 
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A7.2.5.2 Laboratory Completeness Criteria 
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The criteria for laboratory completeness will be that a minimum of 90 percent of the laboratory 

data will be determined to be valid (usable) for the intended purpose. The procedure for 

determining laboratory data validity is provided in Section D2 of this QAPP. The equation for 

calculating completeness is presented in Section D2.6 of this QAPP. If analytical acceptance 

criteria are not me~, corrective actions in the laboratory SOPs in Attachment B will be conducted. 

A 7 .2.6 Sensitivity 

Sensitivity is the ability of a method or instrument to detect a parameter to be measured at a level 

of interest. 

A7.2.6.1 Field Sensitivity Criteria 

No field sensitivity criteria exist for the shallow soil sampling event since no field equipment 

will be utilized during the sample collection. Refer to Section 3 of the Sampling Work Plan for 

Focused Soil Investigation, February 2013. 

A7.2.6.2 Laboratory Sensitivity Criteria 

The sensitivity requirements for the laboratory analyses are defined by the RLs and MDLs which 

are provided in the laboratory SOPs of Attachment B and Table 4. The analytical methods are 

sufficiently sensitive for the project. The MDLs and RLs are lower than the USEP A RSLs 

Industrial Soil November 2012 Table criteria; therefore, adequate sensitivity exists for the 

analytical methods performed by the laboratory equipment to determine if soil samples are below 

or exceeding criteria. If analytical acceptance criteria are not met, corrective actions in the 

laboratory SOPs in Attachment B will be conducted. 

AS. SPECIAL TRAINING REQUIREMENTS/ CERTIFICATION 

BB&E field sampling team members are required to have received the 40-hour Hazardous Waste 

Operations and Emergency Response (HAZWOPER) safety training and annual 8-hour refresher 

courses required by 29 CFR Parts 1910 and 1926. All BB&E team member's HAZWOPWER 

records are maintained at the BB&E office in Farmington Hills, Michigan, and can be requested 

from the QA Manager at any time. The QA Manager's phone number is (248) 489-9636. 
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Laboratory personnel training records are maintained at the laboratories. No special training or 

certification requirements are required for the laboratory for this project. 

A9. DOCUMENTS AND RECORDS 

The documents, records, and reports generated during the Site investigation activities are 

identified in the following subsections. 

A9.1 Field and Laboratory Records 

Documents and records generated during the project include sample collection records, QC 

sample records, field measurement records, laboratory records, and data handling records. A 

brief description of these documents and records are provided below. Detailed information on 

these records is provided in this section and Section A9.2 of this QAPP. 

Sample collection records that will be used during the sampling activities include field logbooks, 

stratigraphic logs, sample labels, COC records, and shipping papers. 

QC sample records that will be used during the project to document the generation of QC 

samples include field logbooks for recording field duplicate samples, equipment rinsate samples, 

and MS/MSD samples. The Laboratories will maintain appropriate documentation of sample 

preparationand sample integrity information. Records of sample preservation will be maintained 

in field logbooks and by the Laboratories. 

Field measurements will be recorded in bound logbooks or on standard forms. Calibration data, 

where applicable, will also be recorded in these logbooks. 

Laboratory records that will be maintained for the project include sample receipt documentation, 

field and laboratory COC documentation, sample container cleanliness certifications, reagent and 

SRM certifications, sample preparation records, sample analysis records (e.g., run logs), 

instrument/raw data, QC data, calibration data, corrective action reports, and final reports. 

17 



Project: Collis Inc. 
Revision: 0 

Revision Date: 02/20/20 I 3 

Data handling records that will be maintained include verification of computer programs used to 

manipulate or reduce raw data into final results and data validation reports. The Laboratories will 

maintain documentation of data verification and reduction procedures as necessary for the 

analyses used during the Site activities. BB&E will maintain checklists, notes, and reports 

generated during the external data validation process. 

·The BB&E Project Manager has the responsibility to ensure all individuals listed on the 

distribution list in Section A3 have the most recent revision of the QAPP. If an updated revision 

is produced, the BB&E Project Manager will provide the updated text, figures, tables, or other 

document constituents to all individuals listed in Section· A3. The BB&E Project Manager will 

follow up with each individual on the distribution list to verify the revisions were received. 

A9.2 Data Reporting Format 

Field data will be recorded in bound logbooks or on standard forms (i.e., stratigraphic logs, soil 

boring logs). The details for recording field data are provided in Section B3.2.1 of this QAPP. 

Field data will be primarily generated consist of field readings (e.g., depth of sample) or 

observations. This data will be tabulated and included in project reports or submittals. 

Laboratory reports for the Site sampling activities include an ALS Level II QC analytical 

package which is comparable to an USEPA Level II. This report's data deliverables are 

described below: 

Summary Reports- Reduced Data Validation 

i) Title Page 

• Project name and number; 

• Laboratory project or lot number; 

• Signature of the Laboratory QA Manager or his designee; and 

• Date issued. 

ii) Table of Contents - laboratory report contents 

iii) Case Narrative 
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• Number of samples and respective matrices; 

• Laboratory analysis performed; 

• Any deviations from intended analytical strategy; 

• Definition of data qualifiers used; 

• QC procedures utilized and references to the acceptance criteria; 

• Condition of samples "as received"; 

• Discussion of whether or not sample holding times were met; 

Revision: 0 
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• Discussion of technical problems or other observations which may have created 

analytical difficulties; and 

• Discussion of laboratory QC checks which failed to meet project criteria. 

iv) Analytical Methods Summary- methods of sample preparation and analyses for samples. 

v) Analytical Sample Summary - cross-reference table oflaboratory sample to project sampled 

vi) Shipping and Receiving Documents 

• Sample container documentation; and 

• Sample reception information and original COC record. 

vii) Chemistry Data Package by Analysis 

• Sample Results; 

• BB&E and laboratory sample identification numbers; 

• Dates and times of sample collection, reception, preparation, and/or analysis; 

• Sample specific quantitation (report) limits (RL), reporting MDL; 

• Estimated values between the RL and MDL; 

• Methods of sample preparation and analyses for samples; and 

• Dilution factors. 

viii) QC Summary Data with Current Control Limits 

• Method blank results; 

• MS/MSD recoveries; 
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• LCSs (laboratory control duplicates): and 

• Matrix duplicate RPDs. 

Revision: 0 
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Laboratory QC summary data deliverables will be provided to Collis and BB&E within 14 days 

from the date of sample log-in for analysis at the laboratory. 

A9.3 Data Archiving and Retrieval 

A 1 0-year maintenance period is required following completion of the RA. All records will be 

maintained for a period of seven years following the 1 0-year maintenance period. US EPA 

Region VII is to be notified 90 days prior to disposal or destruction of records. 
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Bl. SAMPLING PROCESS DESIGN 
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A shallow soil investigation was designed to determine if the former CSA, which stored acid and 

caustic materials, was impacted by possible leaking totes/storage containers. The soil 

investigation will occur in the vicinity of the filter building concrete pads. Attachment A, 

Figure 3 illustrates the former CSA of the totes with acidic and caustic contents and the possible 

impacted areas. Per section 3.0 of the Sampling Work Plan for Focused Soil Investigation, 

February 2013, a total of eight discrete shallow soil samples are to be collected at the transition 

area from the concrete pad to the grassy area (four locations adjacent to each concrete pad). The 

final sample locations will be determined by the field team, approved by the BB&E project 

manager with the assistance of the USEPA project manager, as part of the Pre-Soil Investigation 

Assessment to be completed by the field team. This Site Assessment will allow the field team to 

initially assess the current condition of the former CSA and adjacent concrete pads. Any areas 

with residual surface staining or other visual observations indicating possible contaminant 

exposure will be noted. These areas in the concrete to grassy transition area will be sampled by 

the field team. Additional discrete shallow soil samples are expected to be collected from 

underneath the pavement at identified cracks, other penetrations in the concrete slab area, or 

other potential pathways of possible contaminant' exposure to the soil. Up to three soil samples 

per concrete slab are anticipated, however the final number of soil samples will be determined 

after the field team's observation of the CSA during the Pre-Soil Investigation Assessment. Per 

section 3.1 of the Sampling Work Plan for Focused Soil Investigation, February 2013, a total of 

seven discrete shallow soil samples are proposed on the site's prope1ty and adjacent areas for 

establishing site-specific background concentrations of the pre-determined analytes (arsenic, 

barium, cadmium, chromium, lead, mercury, selenium, and silver), if required. Background 

samples will only be analyzed should any analyte(s) from the possible impacted area exhibit a 

concentration greater than RSLs for RCRA 8 metals in industrial soil. Should the results of the 

shallow soil samples collected be below RSLs for RCRA 8 metals in industrial soil then no 

background samples will be required for analysis. Background sample locations are illustrated in 

Attachment A - Figure 4. Section A6 describes the rationale for selecting or modifying 

background sample locations .. 
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All final sampling locations will be determined by the field team after the Pre-Soil Investigation 

Assessment has been performed prior to any soil sampling activities with authorization of the 

BB&E program manager and assistance from the USEP A project manager. The selection of the 

locations will be biased. The selected locations will be determined by cracks or penetrations in 

the concrete pad or at adjacent areas where possible releases may have occurred. All sampling 

collection processes at the possible impacted area and background samples are contained in 

Section 3 ofthe Sampling Work Plan for Focused Soil Investigation, February 2013. 

B2. SAMPLING METHODS REQUIREMENTS 

The following sections outline the specific sampling protocols and techniques used during soil 

sampling at Collis, Inc. 

B2.1 Soil Sampling Procedures and Protocols 

Standard field sampling guidelines for soil sampling per the USEP A guideline, SESC PROC-

300-R2, "USEPA Soil Sampling Operating Procedure, December 2011, will be followed for all 

soil sampling events. SESC PROC-300-R2 has been included in the SOPs of Attachment B. 

This document describes specific procedures and methods and equipment to be used and 

observed when collecting soil samples for laboratory analysis. Section 4.0 of SESC PROC-300-

R2describes the processes/methods which will be utilized to collect the shallow soil samples. 

Sampling personnel will be familiar with procedures and requirements of the QAPP, and the 

samplers will have a copy of the current sampling procedures in their possession, readily 

available for reference during soil sampling events. Also, refer to Section 3 of the Sampling 

Work Plan for Focused Soil Investigation, February 2013, for additional details of the upcoming 

soil sampling event. 

Sampling equipment and materials to be used during the collection of shallow soil samples may 

include: metal spoon, metal hand auger, metal hand shovel, pre-cleaned sample containers, and 

nitrile gloves. 

The soil sampling procedure is describes below: 
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• Decontaminate all sampling equipment in accordance with Section B2.4 prior to 

collecting soil samples. 

• Remove surface materials (asphalt, concrete, or vegetation) from the boring location. 

• An approved technician will advance the soil penetration equipment (hand auger, metal 

hand shovel) to the desired sampling depth . 

• Fill all sample containers using a decontaminated or dedicated sampling implement 

(metal spoon). 

• Decontaminate all non-dedicated down hole equipment in accordance with Section B2.4. 

• Backfill the borehole at each sampling location with boring cuttings or if required, clean 

soil and repair the surface with like materials, as required. 

Field personnel performing the shallow soil sampling will be utilizing the following personnel 

protection equipment (PPE) - Modified Level D protection: 

• Steel toed safety shoes 

• Safety glasses or equivalent eye protection 

• Nitrile gloves 

• Appropriate clothing 

B2.1.1 Soil Sampling Order 

Sampling at the site will be performed from expected clean areas to the areas of potentially 

impacted soils by contaminants of concern. The background sample locations were selected in 

areas that were not expected to be impacted as a result of current or former operations at the Site, 

therefore resulting in metals levels in the soil that are indicative of the area background 

concentrations. The shallow soil samples at the former CSA are potentially impacted by 

contaminants. Shallow soil background samples will be collected prior to the shallow soil 

samples collected at the former CSA to minimize potential for cross contamination of samples. 

Sampling performed at the former CSA area will first be conducted at the transition area from 

concrete to grass, as this area is expected to be potentially less impacted than soils directly 

underneath the concrete pads where the totes were stored. Refer to Section 3 of the Sampling 

Work Plan for Focused Soil Investigation, February 2013, for additional details of the soil 

sampling event. 
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B2.1.2 Field Readings 
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No equipment field readings will be taken during the soil sampling event as no field 

meters/instruments will be utilized. Visual soil observations by field team members will be 

recorded in field logs. Refer to Section 3 of the Sampling Work Plan for Focused Soil 

Investigation, February 2013.Examples of field data sheets and field note forms are given in 

Attachment C for soil boring visual observations. 

B2.2 Field QC Sampling Collection/ Preparation and Identification Procedures 

During the sampling event one duplicate per 10 samples, one MS/MSD pair per 20 samples, and 

one equipment rinsate blank per 10 samples will be collected and analyzed for the same 

parameters as the samples from the borings. Refer to subsections in B2.2 for additional 

information on the QC samples listed previously. Table 1 contains the sampling and analysis 

program which includes the total number of samples and QC samples. Per the Table 1 notes, the 

total number of QC samples collected will be determined during the soil sampling event based 

on the number of soil samples collected. The number of soil samples to be collected will be 

determined after the Pre-Soil Investigation Assessment is completed by the sampling team with 

approval from the BB&E project manager, with the assistance and approval of the USEPA 

Region VII project manager. 

Field QC samples are collected to assess the quality of the analytical data and to evaluate 

sampling and analytical reproducibility (precision). Field QC samples will consist of duplicate 

samples and rinsate blanks. Acceptance criteria for these samples will be in accordance with the 

current version of the laboratory QA manual. 

B2.2.1 Field Duplicates 

Field duplicate samples will be collected 1 per 10 samples or less, and will be prepared by 

utilizing one sample location for two soil samples, the shallow soil sample and the shallow soil 

sample duplicate. The results will be used to evaluate analytical reproducibility (precision). 

Points where duplicate samples are to be collected will be selected by the field personnel, and 

will consist of possibly contaminated areas to provide a range of expected contamination 

concentrations in the field and will be submitted as duplicates to the laboratory. A field 

duplicate will be collected using the same equipment as the samples, e.g., hand auger, trowels, 
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spoons, etc, as described in Section B2.1. All sampling equipment, including internal 

components, will be decontaminated before use and between samples, using water collected from 

sources described in Section B2.4. Specific information concerning decontamination procedures 

is presented in Section B2.4. Decontaminated equipment will be air-dried, wrapped in a non

plastic material (aluminum foil), and stored in a manner that reduces the potential for accidental 

contamination. All field duplicates will be collected by the procedure described in Section 

2.l.Field duplicate samples will be labeled as "COL-MC-LOC-YY(X-X')-DUP," where COL 

identifies the site, MC identifies the sample matrix code ("SB" - soil boring), LOC identifies the 

sample location ("CSA" - container storage area), "Y" signifies a specific sampling numeric 

location ("2"- second sample collected), and "X" signifies the depth interval of the sample(" 0' 

- 1' "-sample from 0 ft to 1 ft below ground surface). Therefore, a duplicate labeled COL-SB

CSA-0 I (0 - 1 ')-DUP, would indicate it was collected at the Collis facility, a duplicate soil 

sample from a soil boring, the first sample collected at the CSA at 0 - 1 ft bgs. Refer to section 

B3.2.1 for sample acronym identifiers. 

Duplicate analytical results will be compared to USEPA Industrial Soil RSLs and calculated 

background concentrations, if required. If exceedances occur, additional investigation and/or 

remedy actions will be required, and recommendations will be submitted in the Sampling Final 

Report following the sampling activities. 

B2.2.2 Equipment Rinsate Blanks 

Equipment rinsate blanks will be collected 1 per 10 samples or less. Equipment rinsate blanks 

will be collected and analyzed to assess procedural errors in sampling and equipment 

decontamination. . . An equipment rinsate will be collected after the tenth soil sample has been 

collected and the appropriate decontamination procedures have been completed. The PPE 

utilized to collect equipment rinsate samples includes nitrile gloves and eye protection. Only the 

analyte-free water and equipment rinsate sample container will be used during the sample 

collection process. Equipment rinsate samples will be handled and packaged in the same manner 

as soil samples, as described in Section B3.2.1. 

All sampling equipment, including internal components, will be decontaminated before use and 

between samples, using water collected from sources described in Section B2.4. Specific 
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information concerning decontamination procedures is presented in Section B2.4. 

Decontaminated equipment will be air-dried, wrapped in a non-plastic material (aluminum foil), 

and stored in a manner that reduces the potential for accidental contamination. 

Once equipment has undergone decontamination procedures detailed in Section B2.4 an 

equipment rinsate blank will be collected using the following procedure: 

• Sampling equipment will be decontaminated per section B2.4 prior to the equipment 

rinsate blank sampling; 

• Analyte-free water will be discharged onto the sampling equipment; 

• The analyte-free water will be in contact with the surface of the piece of sampling 

equipment (previously decontaminated, refer to section B2.4); and 

The analyte-free water will be collected into a sample container identical to the samples by 

gravity flow. Analyte free water will be slowly poured from the analyte-free source onto the 

field equipment and the field equipment water drip/discharge point will be position into the 

sample container. Only rinsate fluids in direct contact with the field equipment will be collected 

into the sample container. The equipment rinsate blank will be analyzed for the same 

contaminants as the shallow soil samples collected. The purpose of this sample is to evaluate 

background contamination resulting from the field equipment or sampling procedures. 

Equipment rinsate samples will be labeled as "COL-MC-YY," where COL identifies the site, 

MC identifies the sample matrix code ("RB" - rinsate blank), "Y" signifies a specific sampling 

numeric order collected ("1" - numerical rinsate blank collected). Therefore, a equipment 

rinsate blank labeled COL-RB-02, would indicate it was collected at the Collis facility, the 

second rinsate blank sample collected. Refer to section B3.2.1 for sample acronym identifiers. 

B2.2.3 Matrix Spike/Matrix Spike Duplicate 

MS/MSDs will be collected 1 per 20 samples or less. MS/MSD samples will be analyzed to 

provide information about the effect of the sample matrix on the digestion and measurement 

methodology. Points where MS/MSD samples are to be collected will be selected by the field 

personnel and with the sampling location identified. A MS/MSD will be collected immediately 

after the primary soil sample. A MS/MSD will be collected using the same equipment as the 

samples, e.g., hand auger, trowels, spoons, etc, as described in Section B2.1. All sampling 
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equipment, including internal components, will be decontaminated before use and between 

samples, using water collected from sources described in Section B2.4. Specific information 

concerning decontamination procedures is presented in Section B2.4. Decontaminated 

equipment will be air-dried, wrapped in a nonplastic material (aluminum foil), and stored in a 

manner that reduces the potential for accidental contamination. All field duplicates will be 

collected by the procedure similar to Section 2.1. 

A MS/MSD sample will be labeled as "COL-MC-LOC-YY(X-X') MS/MSD". COL identifies 

the site, MC identifies the sample matrix code ("SB" - soil boring), LOC identifies the sample 

location ("CSA" - container storage area), "Y" signifies a specific sampling numeric location 

("2"- second sample collected), and "X" signifies the depth interval of the sample (" 0' - 1' "

sample from 0 ft to 1 ft below ground surface). Therefore, a MS/MSD labeled COL-SB-CSA-

01(0- 1 ')-MS/MSD, would indicate it was collected at the Collis facility, a MS/MSD soil sample 

from a soil boring, the first sample collected at the CSA at 0- 1 ft bgs. Refer to section B3.2.1 

for sample acronym identifiers. 

B2.3 Soil Sampling Procedures and Protocols 

SESC PROC-300-R2, "USEPA Soil Sampling Operating Procedure, December 2011, will be 

followed for all soil sampling events. This SOP is contained in Attachment B of the QAPP. 

Refer to Section 3 of the Sampling Work Plan for Focused Soil Investigation, February 2013, for 

additional site investigation details. 

B2.4 Field Equipment and Sample Container Cleaning Procedures 

Sample containers will be provided by the Laboratories. All containers will be precleaned in 

accordance with the U.S. EPA guidance document entitled "Specifications and Guidance for 

Contaminant-Free Sample Containers", EPA 540/R-93/051. Certificates of analysis for each lot 

of containers will be maintained by the laboratory. 

Personnel protective equipment (PPE) will be utilized during decontamination activities. Nitrile 

gloves will be worn on hands and eye protection will be required during all decontamination 

activities. 
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The materials and equipment utilized during the decontamination of sampling equipment are: 

potable tap water, distilled water, Alconox (or other phosphate free detergent), 5-gallon buckets, 

scrub brushes, squirt bottles (one bottle with Alconox and water and one bottle with distilled 

water). All equipment will be purchased locally at retail stores. The decontamination processes 

which will be utilized during soil sampling activities are described below: . 

• Each 5 gallon bucket utilized at the decontamination stations will first be 

decontaminated. An Alconox solution and scrub brush will be utilized to clean the 

interior of each bucket. Each bucket will be triple rinsed with tap water, then each bucket 

will be triple rinsed with distilled water. 

• Establish an Alconox solution decontamination station (utilizing a 5 gallon bucket, 

Alconox, and tap water). Establish a tap water rinse decontamination station (utilizing a 

5 gallon bucket and tap water) Establish a distilled water rinse decontamination station 

(utilizing a 5 gallon bucket and distilled water). Each station should have a minimum 

distance to ensure no liquid from one decontamination station can interfere with another 

station. 

• First, wash all sampling equipment surfaces that contacted the potentially contaminated 

soil in the Alconox solution, using a brush as needed to remove particulate matter and 

surface films in the Alconox solution decontamination station. An Alconox solution 

squirt bottle may be utilized to clean the sampling equipment also. Attempt to remove 

excess Alconox by using a distilled water squirt bottle. Remove excess water from the 

sampling equipment without physically contacting the surfaces being decontaminated. 

• Second, rinse all the sampling equipment surfaces that contacted the potentially 

contaminated soil in the tap water rinse decontamination station. Attempt to remove 

excess tap water from the sampling equipment without physically contacting the surfaces 

being decontaminated. 

• Thirdly, rinse all the sampling equipment surfaces that contacted potentially 

contaminated soil in the distilled water rinse decontamination station. Attempt to remove 

excess distilled water from the sampling equipment without physically contacted the 

surfaces being decontaminated. Allow the sampling equipment to air dry. 
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• Wrap the sampling equipment in aluminum foil and properly store the equipment to 

ensure no contaminants are exposed to the decontaminated sampling equipment surfaces 

until the next use. 

B2.5 Field Equipment Maintenance, Testing, and Inspection Requirements 

No field equipment will acquired from local rental vendors or will be used during the soil 

investigation. Equipment purchased for use in soil sampling activities will be inspected and 

tested prior to being shipped to the field. Prior to use in the field, the equipment is checked 

a gam. 

B2.6 Inspection and Acceptance Requirements for Supplies and Sample Containers 

Soil sampling tools (e.g., trowels, spoons, and knives), which contact soils, will be cleaned with 

a solution of laboratory-grade soap (Alconox®) prior to each sample and rinsed with distilled 

water. Refer to section B2.4 for full field decontamination procedures. 

Chemical preservatives and sample containers will be provided by the Laboratories. The 

Laboratories will maintain documentation of the purity/cleanliness for these materials. The 

Laboratory QA Managers are ultimately responsible for ensuring that these materials are 

acceptable for the project. The acceptability of these materials for use will be evaluated by 

reviewing lot analysis certificates (distilled water, chemical preservatives, and containers). 

Water, preservatives, and containers that do not meet the Laboratories acceptability requirements 

will not be shipped to the field. 

B3. SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

The procedures for sample handling, labeling, shipping, and COC documentation are provided in 

the subsections that follow. 

B3.1 Sample Handling 

Samples must be handled in a particular and specific manner to maintain the integrity of the 

sample from the point and time of collection completely through the analysis activities. The 

method of selecting the proposed sampling locations and method of marking the locations are 

29 



Project: Collis Inc. 
Revision: 0 

Revision Date: 0212012013 

discussed in Section A.6. The sampling utensils and procedures used to collect the samples are 

provided in Section B2.1 and Sections 3.0 and 3.1 of the Sampling Work Plan for Focused Soil 

Investigation, February 2013. Sample aliquots will be containerized in order of decreasing 

analyte volatility. Samples collected during the soil investigations will be analyzed only for 

RCRA 8 metals. Table 1 contains the sampling and analysis program. Table 2 contains the 

requirements for container type (material of construction), preservation, holding time periods for 

the analyses associated with each sampling program. 

Discrete samples will be collected during the soil investigation at the Collis site. Utilizing 

previously mentioned sampling equipment, the sample of soil will be directly collected from the 

shallow soil boring and placed into the laboratory provided sample container. 

PPE utilized during the sample collection is contained in Section B2.1 

Samples collected for off-Site analysis will be placed in shipping coolers containing bagged, 

cubed ice immediately following collection. The samples will be grouped in the shipping cooler 

by the order in which the samples are collected, and transferred to the laboratory. Packaging 

procedures are contained in Section B3.2.1 - Step 4. 

All soil samples will be collected from the Collis site by the BB&E field team, and the samples 

will be shipped to the laboratory by the laboratory's courier service. A scheduled pickup time 

will be coordinated with the ALS project manager prior to the sampling event to expedit~ the 

sample delivery to the laboratory. The samples will be picked up from the BB&E field team as 

soon as possible to be transported to the laboratory. Samples will be analyzed by the laboratory 

prior to the exceedance of the designated hold times. Hold times are contained in Table 2. 

B3.2 Sample Custody 

COC is the sequence of possession of an item. An item (such as a sample or final evidence file) 

is considered to be in custody if the item is in actual possession of a person, the item is in the 

view of the person after being in his/her actual possession, or the item was in a person's physical 

possession but was placed in a s·ecure area by that person. Field, laboratory, and final evidence 

files custody procedures are described in the subsections that follow. 
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B3.2.1 Field Custody Procedures 
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Logbooks will be used to record field data collection activities. Entries i to field logbooks will 

be described in as much detail as possible to ensure that a particular situation could be 

reconstructed solely from logbook entries. Field logbooks will be bound field survey books or 

notebooks with consecutively numbered pages. Logbooks will be assigned to field personnel 

and will be stored at BB&E's Farmington Hills, Michigan office when not in use. Each logbook 

will be identified by the project-specific document number (02028006). 

The title page of each logbook will contain the following information: 

• Person to whom the logbook is assigned; 

• Logbook number; 

• Project name; 

• Project start date; and 

• End date. 

Entries into the logbook will contain a variety of information. At the beginning of each day's 

logbook entry, the date, start time, weather, names of all sampling team members present, and 

the signature of the person making the entry will be entered. The names of individuals visiting 

the site or field sampling team and the purpose of their visit will also be recorded in the field 

logbook. 

All field measurements obtained and samples collected will be recorded. All logbook entries 

will be made in ink, signed, and dated with no erasures. If an incorrect logbook entry is made, 

the incorrect information will be crossed out with a single strike mark, which is initialed and 

dated by the person making the erroneous entry. The correct information will be entered into the 

logbook adjacent to the original entry. 

Whenever a sample is collected or a measurement is made, a detailed description of the location 

will be recorded in the logbook. Photographs taken at a location, if any, will also be noted in the 
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logbook. All equipment used to obtain field measurements will be recorded in the field logbook 

or standardized field sheet. 

Samples will be collected following the sampling procedures documented in the Site Work Plan. 

The equipment used to collect samples, time of sample collection, sample description, volume 

and number of containers, preservatives added (if applicable) will be recorded in the field 

logbook. Each sample will be uniquely identified using the sample numbering system provided 

below: 

COL-MC-LOC-YY(X-X') 

COL - Property owner designation 

MC (matrix code)- SB- soil boring 

LOC (location) - site location 

(i.e. - CSA - container storage area, BKGD -

background) 

YY- sequential number for event 

X - X - depth interval below ground surface 

The sample packaging and shipping procedures summarized below will ensure that the samples 

arrive at the laboratory with the COC intact: 

1. The field sampler is personally responsible for the care and custody of the samples until 

they are transferred to another person or the laboratory. As few people as possible will 

handle the samples. 

2. All sample containers will be identified by using sample labels that include the sample 

identification number, sample type, sampler, and date of collection and analyses to be 

performed. Sample labels will be completed for each sample using waterproof ink. 

3. Samples will be accompanied by a properly completed COC form. The sample 

identification numbers and required analyses will be listed on the COC form. When 

transferring the possession of samples, the individuals relinquishing and receiving the 

32 



Project: Collis Inc. 
Revision: 0 

Revision Date: 02/20/20 13 

samples will sign and record the date and time on the form. The COC form documents 

sample custody transfers from the sampler to another person, to the laboratory, or to/from 

a secure storage area. 

4. Samples must be properly packaged prior to shipment. The container lids will be verified 

to be securely tightened and the proper identification and label information of the sample 

was completed. Each sample container will be individually placed in a Ziploc ® bag. A 

heavy duty plastic bag will be placed inside the cooler. The cooler will be filled with ice 

and the samples will be placed in the cooler. Each sample container will be placed within 

the ice to ensure maximum surface exposure to the ice and not contacting other sample 

containers in the cooler. The cooler will not be overfilled with samples. Additional ice 

will be added to completely fill a cooler. The heavy duty plastic bag will be sealed by 

removing the access air in the bag and twisting the top section of the trash bag. Once the 

top heavy duty plastic bag is twisted securely, it will be J-sealed using packaging tape. 

Samples will be properly packaged for shipment and dispatched to the laboratory for 

analysis with a separate signed COC form enclosed in and secured to the inside top of 

each shipping cooler. Shipping coolers will be secured with custody tape for shipment to 

the laboratory. Custody seals are carefully placed intact over the cooler lid openings 

(front and side). The custody tape and custody seal are then covered with clear plastic 

tape to prevent accidental damage to the custody tape. 

5. If samples are collocated with a government agency or other entity, it is the responsibility 

of that entity to prepare its own COC form for the samples. Information regarding the 

identity of the entity and the samples that are being collected will be recorded in the field 

logbook. 

6. All sample shipments will be accompanied by the COC form identifying its contents. 

The COC form is a four-part carbonless-copy form. The form is completed by the 

sampling team, which, after signing and relinquishing custody to the shipper, retains the 

'bottom (goldenrod) copy. The shipper, if different than the sampling team members, 

retains the pink copy after relinquishing custody to the laboratory. The yellow copy is 

retained by the laboratory and the fully executed white copy is returned as part of the data 

deliverables package. 
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7. If the samples are sent by common carrier, a bill of lading (e.g., FedEx air bill) will be 

used and copies will be retained as permanent documentation. Commercial carriers are 
• 

not required to sign the COC form as long as the form is sealed inside the sample cooler 

and the custody tape remains intact. 

B3.2.2 Laboratory Custody Procedures 

Laboratory sample custody begins when the samples are received at the laboratory. The 

Laboratories' sample custodian will assign a unique laboratory sample identification number to 

each incoming sample. The field sample identification numbers, laboratory sample identification 

numbers, date and time of sample collection, date and time of sample receipt, and requested 

analyses will be entered into the sample receiving log. The Laboratories' sample log-in, custody, 

and document control procedures are detailed in the appropriate SOPs in Attachment B. 

Following log-in, all samples will be stored within an access-controlled location and will be 

maintained properly preserved until completion of all laboratory analyses. Unused sample 

aliquots and sample extracts/digestates/distillates will be maintained properly preserved for a 

minimum of 60 days following receipt of the final report by BB&E. The Laboratories will be 

responsible for the disposal of unused sample aliquots, sample containers, and sample 

extracts/digestates/distillates in accordance with all applicable local, state, and federal 

regulations. Sample tags will be retained by the Laboratories until completion of the analysis; if 

requested, they can be returned to BB&E with the laboratory final analytical report. 

The Laboratories will be responsible for maintaining analytical logbooks and laboratory data. 

Raw laboratory data files will be inventoried and maintained by the laboratory for a period of 

five years, at which time BB&E will advise the laboratory regarding the need for additional 

storage. 

B3.2.3 Final Evidence Files Custody Procedures 

The final evidence file for the project will be maintained by BB&E and will consist of the 

following: 

1. Project plan; 

2. Project logbooks; 
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3. Field data records; 

4. Sample identification documents; 

5. COC records; 

6. Correspondence; 

7. References, literature; 

8. Final data packages; 

9. Miscellaneous- photos, maps, drawings, etc.; and 

10. Final report. 
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The final evidence file materials will be the responsibility of the evidentiary file custodian 

(BB&E's Project Manager) with respect to maintenance and document removal. All records will 

be maintained for a period of seven years following completion of the 1 0-year maintenance 

period as noted in the laboratory SOPs of Attachment B. USEP A Region VII is to be notified 90 

days prior to disposal or destruction of records after the six-year maintenance period following 

completion of the RA has expired. 

B4. ANALYTICAL METHODS 

The field and laboratory analytical methods that will be used during the Site investigation 

activities are detailed in the following subsections. 

B4.1 Field Analytical Methods 

No field analytical methods will need to be performed during this Focused Soil Investigation. 

B4.2 Laboratory Analytical Methods 

The analytical methods that will be used by the Laboratories for analyzing the project samples 

are presented in Table 2. Associated target detection limits and designated analytical methods 

from the USEPA's RSLs Industrial Soil Table November 2012 are provided in Attachment F. 

The Laboratories SOPs for the analytical methods are presented in Attachment B. Method 
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validation and detection limit study information for the analyses is included in the Laboratories' 

SOPs. 

The quantities and types of QC samples for the investigation program are included in Table 1. 

B5. QUALITY CONTROL REQUIREMENTS 

The field and laboratory QC requirements for the Site investigation activities are discussed in the 

following subsections. Specific QC checks employed and frequency of analyses are provided in 

the field and laboratory SOPs in Attachment B. 

BS.l Field Sampling Quality Control 

Field QC requirements include analyzing reference standards for instrument calibration and for 

routine calibration checks. The shallow soil sampling will not require field equipment 

calibration since no monitoring will be performed in accordance with the work plan. Field QC 

samples for this project include field duplicate samples to assess the overall precision of the 

analysis event and equipment rinsate samples to monitor cross-contamination of samples. The 

frequencies of collection of these field QC samples were provided in Table 1 and Section 

A6.2.2.2 ofthis QAPP. The evaluation of field QC data is provided in Section A7 ofthis QAPP. 

B5.2 Analytical Quality Control 

The laboratory QC requirements for metals and mercury analyses to be performed on-site 

samples include analyzing mass tuning standards, method blanks, instrument blanks, initial 

calibration standards, continuing calibration verification standards, MS/MSDs, and LCSs. The 

acceptance criteria for all these QC checks except MS/MSD samples and LCSs are in the 

Laboratories' SOPs. 

The laboratory QC requirements for metals analyses to be performed on-site samples include 

analyzing preparation blanks, initial calibration blanks, continuing calibration blanks, initial 

calibration verification standards, continuing calibration verification standards, interference 

check standards, internal standards, serial dilution samples, MS/MSD samples, and LCSs. The 
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analysis frequency for these QC samples is included in the applicable SOPs in Attachment B. 

The acceptance criteria for all these QC checks are in the Laboratori~s' SOPs. 

The laboratory QC requirements for inorganic analyses to be performed on-site samples include 

analyzing method blanks, initial calibration standards, calibration check standards, MS/MSDs (if 

applicable), and LCSs. The acceptance criteria for all these QC checks are in the Laboratories' 

SOPs. 

Laboratory QC batch control analyte MS/MSD and LCS acceptance criteria are provided in the 

laboratory SOPs of Attachment B of this QAPP. These acceptance criteria and the acceptance 

criteria for "all analyte" QC checks are included in the SOPs of Attachment B. The QC 

acceptance criteria and the MDLs included in this QAPP are updated by the laboratory on a 

periodic basis. The acceptance criteria in effect when the samples are analyzed will be identified 

in the laboratory final analytical reports, which may be different than those identified in the 

QAPP. 

B6. INSTRUMENTATION/EQUIPMENT TESTING, INSPECTION, AND 

MAINTENANCE REQUIREMENTS 

The procedures used to verify that instruments and equipment are functional and properly 

maintained are described in the following subsections. 

B6.1 Field Instrument Maintenance 

The field equipment for this project includes hand augers, trowels, spoons, and knives. Soil 

sampling tools which contact soils will be cleaned with a solution of laboratory-grade soap prior 

to each sample and rinsed with distilled water. 

B6.2 Laboratory Instrument Maintenance 

As part of their QA/QC program, the Laboratories conduct routine preventive maintenance to 

minimize the occurrence of instrument failure and other system malfunctions. Designated 

laboratory employees will regularly perform routine scheduled maintenance and repair of (or 

coordinate with the instrument manufacturer for the repair of) all instruments. All maintenance 
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that is performed will be documented in the laboratory's maintenance logbooks. All laboratory 

instruments are maintained in accordance with manufacturer's specifications. 

The Laboratories' SOPs in Attachment B provide complete details for instrument preventive 

maintenance. 

B7. INSTRUMENT CALIBRATION & FREQUENCY 

The procedures for maintaining the accuracy for all the instruments and measuring equipment 

which are used for conducting field tests and laboratory analyses are described in the following 

subsections. These instruments and equipment will be calibrated prior to each use or according 

to a periodic schedule. 

B7.1 Field Instruments/Equipment 

Calibration of field instrument equipment will not be required or be performed since no field 

screening equipment will be utilized. 

B7.2 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 the designated 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. 

For all instruments, the laboratory will maintain a properly trained repair staff with in-house 

spare parts or will maintain service contracts with vendors. 

The records of calibration will be kept as follows: 

1. If possible, each instrument will have record of calibration permanently affixed with an 

assigned record number. 
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2. A logbook will be assigned to each instrument showing description, manufacturer, model 

numbers, date of last calibration and the signature of the person who calibrated the 

instrument, due date of next calibration and compensation or correction figures, as 

appropriate. 

3. A written stepwise calibration procedure will be available for each piece of test and 

measurement equipment. 

4. Any instrument that is not calibrated to the manufacturer's original specification will 

display a warning tag or will otherwise be removed from service, as appropriate. 

Specific calibration procedures and frequencies are detailed in the Laboratories' SOPs in 

Attachment B. 

B8. INSPECTION/ACCEPTANCE CRITERIA FOR SUPPLIES AND CONSUMABLES 

The procedures that will be used to ensure that supplies and consumables used in the field and 

laboratory will be available as needed and free of contaminants are detailed in the following 

subsections. 

B8.1 Laboratory Supplies and Consumables 

The lot numbers of reagents and standards are recorded and dates of receipt, first use, and 

expiration are documented. Certificates of analysis are maintained on file to document 

reagent/standard purity. 

The Laboratories' SOPs provide details on identifying contaminants in reagents and standards, 

determining deterioration of reagents and standards, and the corrective actions required if 

contaminants or deterioration are identified. The laboratory QA Manager is ultimately 

responsible for the ensuring the acceptability of supplies and consumables. 
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B9. DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS) 

Historical data for the Site were generated during the various studies and monitoring events 

identified in Section A4.4. 

BlO. DATA MANAGEMENT 

The procedures for managing data from generation to final use and storage are detailed in 

subsections that follow. 

BlO.l Data Recording 

Field data (visual observations) will be recorded in field logbooks or on standard. Field staff is 

responsible for recording field data and the Field QA Manager is responsible for identifying and 

correcting recording errors. 

Laboratory data are recorded in a variety of formats. Data from instruments are recorded on 

magnetic media, strip charts, or bench sheets. The Laboratories' SOPs provide the data

recording requirement for each preparation and analysis method. 

B10.2 Data Validation 

Validation of field data for this project will primarily consist of checking for transcription errors 

and review of data recorded in field logbooks. Data transcribed from the field logbook into 

summary tables for reporting purposes will be verified for correctness by the Field QA Manager 

or his designee. Limitations on the use of field data will be included in the specific Site reports. 

Validation of the analytical data will be performed by ALS based on the relevant and applicable 

evaluation criteria outlined in ""USEPA Contract Laboratory Program National Functional 

Guidelines for Inorganic Superfund Data Review", USEPA-540-R-10-011, January 2010. The 

evaluation and action criteria specified in these documents (referred to hereafter as the National 

Functional Guidelines) will be used for validating the data. However, the acceptance limits for 

QC data will be the control limits determined statistically by the laboratory, not the control limits 

specified in the National Functional Guidelines. Qualifiers assigned to the data will be consistent 
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with the data qualifiers specified in the National Functional Guidelines. 

The following deliverables will be evaluated for all samples: 

i) Technical holding times; 

ii) Blanks; 

iii) System monitoring compounds; 

iv)MS/MSD results; 

v) LCSs; and 

vi) Field duplicates. 
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The results of the data validation process will be documented in a memorandum that specifies all 

limitations on the usability of the analytical data. 

B10.3 Data Transformation/Data Reduction 

Field data reduction procedures will be minimal in scope compared to those implemented for 

laboratory data. No direct reading instrumentation will be employed in the field 

Laboratory data reduction procedures will be followed according to the following protocol: 

1. Raw data produced and checked by the responsible analyst is turned over for independent 

review by another analyst. 

2. The area supervisor or senior chemist reviews the data for attainment of QC criteria 

established by the QAPP. 

3. The area supervisor will decide whether sample re-analysis is required. 

4. Upon completion of all reviews and acceptance of the raw data by the area supervisor, a 

report will be generated and sent to the laboratory Project Manager. 

5. The laboratory Project Manager will complete a thorough inspection of all reports. 

6. Following review and approval of the preliminary report by the laboratory Project 

Manager, final reports will be generated and signed by the laboratory Project Manager. 
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Specific equations used for data reduction are contained in the Laboratories' SOPs in 

Attachment B. 

B10.4 Data Transmittal/Transfer 

Field data from surveying will be entered into standard Microsoft Excel spreadsheet format. 

BB&E's Field QA Manager or designee is responsible for verifying the correctness of the field 

data after the data are transferred to a spreadsheet format. The geographical data are maintained 

in a database that is described below. 

The Laboratories will provide electronic data deliverables (EDDs) in a database product. The 

laboratory data are downloaded into the EDDs directly from the LCS (LIMS), thus eliminating 

the possibility of manual transcription errors. The EDDs are imported and the data are 

maintained in the database for manipulation and presentation. 

BB&E's QA Manager is responsible for verifying the correctness of the analytical database after 

the laboratory data for each event have been imported. This is accomplished by comparing the 

data from the database to the hardcopy analytical reports for a minimum of 10 percent of the 

sample results. If discrepancies between the database and hardcopy analytical reports are 

detected, a complete verification of the database will be performed or a new EDD will be 

submitted, imported, and verified as described previously. 

BlO.S Data Analysis 

The data from the Site investigation activities will be compared to the USEPA Industrial Soil 

RSLs and calculated background concentrations, if required. 

B10.6 Data Assessment 

Assessment of laboratory data by the Laboratories will be performed using the procedures 

detailed in the SOP entitled "Statistical Evaluation of Data and Control Charts". Specific data 

assessment for each analytical method is provided in the Laboratories' SOPs. These assessments 

included determining the mean, standard deviation, relative standard deviation, percent 

difference, RPD, and percent recovery (%R) for certain QC elements. 
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Assessment of QC data for data validation purposes will include determining the %R, RPD, and 

percent completeness. The statistical equations to determine these parameters are provided in 

Section D of this QAPP and laboratory SOPs. 

B10.7 Data Tracking 

Data generated in the field will be recorded in field logbooks or on standard forms. Survey data 

will be generated by the surveying subcontractor and provided to BB&E. There are no unique or 

special tracking requirements for these data. The data will be transcribed for analysis and 

reporting as discussed in Section B 1 0.4, and the original survey data and field logbooks will be 

maintained in the final evidence file. 

Laboratory data tracking procedures are provided in the Laboratories' SOPs. These SOPs 

provide the procedures for tracking data from generation to reporting. The Laboratories' LIMS 

also provides a means for tracking data in the laboratory. The laboratory Operations Manager is 

ultimately responsible for data tracking in the laboratory. 

Tracking of analytical data in the database includes recording the laboratory generating the data, 

the date when EDD was received and imported, the date when qualifiers were applied to the 

results, and the level of data validation performed. BB&E's Project Manager is ultimately 

responsible for tracking data from entry into the database to reporting. 

B10.8 Data Storage and Retrieval 

Laboratory data will be stored by the Laboratories in hardcopy format at their facilities. Data are 

archived on-site for a period of 5 years, after which time the data are warehoused off site. 

Electronic instrument data are maintained on magnetic media (i.e., magnetic tape) for this same 

time period. 

BB&E's Project Manager is responsible for project data storage and retrieval. Field logbooks 

and the final evidence file upon completion of the RA will be maintained in BB&E's Farmington 

Hills, Michigan office. 
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Laboratory data security is the responsibility of the Laboratories' records manager. Archived 

data cannot be accessed without authorization and the name and purpose of personnel accessing 

archived data are recorded. The Laboratories' LIMS are password protected and access rights 

are restricted by job function. 

BB&E's data security procedures include limiting project database access to database analysts 

and general building security procedures. 
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Assessments consisting of internal and external audits may be perfonned during the project. 

Internal technical system audits of both field and laboratory procedures will be conducted to 

verify that sampling and analysis are being perfonned in accordance with the procedures 

established in the QAPP. External field and laboratory audits may be conducted by the 

USEP A Region VII. 

An internal field technical system audit of field activities, including sampling and field 

measurements, will be conducted by the Field QA Manager or his designee at the beginning of 

the field sampling activities to identify deficiencies in the field sampling and documentation 

procedures. The field technical system audit will include examining field sampling records and 

COC documentation. In addition, sample collection, handling, and packaging in compliance with 

the established procedures will be reviewed during the field audit. Any deficiencies identified 

will be documented and corrective actions will be taken to rectify the deficiencies. 

Corrective action resulting from internal field technical system audits will be implemented 

immediately if data may be adversely affected due to unapproved or improper use of approved 

methods. The Field QA Manager will identify deficiencies and recommended corrective action 

to the Project Manager. Implementation of corrective actions will be perfonned by the Field QA 

Manager and field team. Corrective action will be documented in the field logbook and/or the 

project file. Follow-up audits will be perfonned as necessary to verify that deficiencies have 

been corrected, and that the QA/QC procedures described in this QAPP are maintained 

throughout the project. 

An external field technical system audit may be conducted by the USEPA Region VII any time 

during the field operations. These audits may or may not be announced and are conducted at the 

discretion ofUSEPA Region VII. 

An internal laboratory technical system audit will be conducted by the Laboratories' QA 

Manager or designee. The laboratory technical system audit is conducted on an annual basis and 
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includes examining laboratory documentation regarding sample receiving, sample log-in, storage 

and tracking, COC procedures, sample preparation and analysis, instrument operating records, 

data handling and management, data tracking and control, and data reduction and verification. 

The laboratory QA Manager will evaluate the results of the audit and provide a final report to 

section managers and the Operations Manager that includes any deficiencies and/or noteworthy 

observations. 

Corrective action resulting from deficiencies identified during the internal laboratory technical 

system audit will be implemented immediately. The Operations Manager or section leaders, in 

consultation with the laboratory supervisor and staff, will approve the required corrective action 

to be implemented by the laboratory staff. The laboratory QA/QC Officer will ensure 

implementation and documentation of the corrective action. All problems requiring corrective 

action and the corrective action taken will be reported to the laboratory Project Manager. Follow

up audits will be performed as necessary to verify that deficiencies have been corrected, and that 

the QA/QC procedures described in the QAPP are maintained throughout the project. 

An external laboratory audit may be conducted by USEPA Region VII personnel. These audits 

may or may not be announced and are at the discretion of the US EPA Region VII. The external 

laboratory audits will include, but not be limited to, reviewing laboratory analytical procedures, 

laboratory on-site audits, and/or submitting performance evaluation samples to the laboratory for 

analysis. 

An external laboratory audit may be conducted at least once prior to the initiation of the 

sampling and analysis activities. 

C2. REPORTS TO MANAGEMENT 

QA Management Reports will be prepared during the Site investigation activities. These QA 

Management Reports will be included with the progress reports that are submitted to the USEPA 

Region VII when data gathering or assessment activities are being conducted. Minimally, these 

reports will include project status, results of performance evaluations and system audits, results 
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of periodic data quality validation and assessment and data use limitations, and any significant 

QA problems identified and corrective actions taken. 

BB&E's QA Manager will be responsible within the organizational structure for preparing these 

reports. BB&E's Project Manager will be provided with these reports for distribution with 

quarterly progress reports. The specific Site Reports will also include a separate QA/QC section 

that will summarize data quality information contained in the periodic QA Management Reports 

and provides an overall data quality assessment compared to the DQOs outlined in this QAPP. 
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Dl. DATA VERIFICATIONN ALIDATION AND USABILITY 

The QA activities that will be performed to ensure that the data are scientifically defensible, 

properly documented, of known quality, and meet the project objectives are described in the 

following sections. 

D2. DATA REVIEW, VERIFICATION, AND VALIDATION REQUIREMENTS 

All field and laboratory data will be reviewed and verified/validated. The procedures and criteria 

used to verify and validate field and laboratory data will consist of evaluating the data to the 

measurement performance criteria in Section A 7 of this QAPP. Field data and logbooks will be 

reviewed to ensure that the requirements of the sampling program, including the number of 

samples and locations, sampling procedures, and sample handling, were fulfilled. Acceptable 

departures from the planned sampling program, such as collecting a sample from an adjacent 

location because of a subsurface obstruction, will not impact the data usability. 

Sample collection procedures will be reviewed for compliance with the requirements of the Site 

Work Plan(s) and QAPP. If alternate sampling procedures were used, the acceptability of the 

procedure will be evaluated to determine the effect on the usability of the data. Data usability 

will not be affected if the procedure used is determined to be an acceptable alternative that 

fulfills the measurement performance criteria in Section A7 of this QAPP. Acceptable alternate 

sampling procedures include collecting soil samples with a drill rig instead of a direct-push 

sampling device. However, data generated from sampling procedures that do not provide 

representative samples will be rejected. 

Sample handling records will be reviewed to ensure that sample integrity remained intact from 

collection to laboratory receipt and that samples were properly preserved. COC documentation 

and sample condition upon laboratory receipt will be reviewed. The data from samples for which 

the COC or sample identification cannot be verified will be rejected. The data for samples that 

were not properly preserved will be qualified or rejected depending on the severity of the 
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deviation from the requirements of the Work Plan and QAPP. The criteria for rejecting 

improperly preserved samples will be that the sample has been rendered unsuitable for analysis. 

An example of this situation is preserving a water sample designated for cyanide analysis with 

acid. If minor pH adjustments are required at the laboratory to account for sample buffering 

affects, data qualification may be required. The criteria for qualifying or rejecting data for 

samples that are received at the laboratory without being properly preserved, but not rendered 

unsuitable for analysis, will be based on the sample holding time period evaluation criteria for 

unpreserved samples specified in the National Functional Guidelines. Data qualification will be 

consistent with the action specified in the National Functional Guidelines. 

Field and laboratory data will be verified to ensure that the methods used to analyze the samples 

were consistent with the requirements of this QAPP. Data generated from the use of unapproved 

methods will be rejected. 

QC data will be reviewed to determine compliance with the acceptance criteria in Section B5 of 

this QAPP. QC data that do not meet the accept~nce criteria will result in sample data 

qualification. Significant departures from the QC acceptance criteria may result in rejected data. 

Situations that result in data rejection include samples analyzed beyond twice the technical 

holding time period, internal standard recoveries less than 10 percent for non-detected analytes 

quantitated with that internal standard, inorganic LCS analyte recoveries less than 50 percent if 

the analyte is not detected in the associated samples, and inorganic MS analyte recoveries less 

than 30 percent if the analyte is not detected in the associated sample set. 

D2.1 Verification and Validation Methods 

Field data will be verified by reviewing field documentation and COC records. The Laboratories 

will internally verify the laboratory data by reviewing and documenting sample receipt, sample 

preparation, sample analysis (including internal QC checks), data reduction and reporting. Any 

deviations from the acceptance criteria, corrective actions taken, and data determined to be of 

limited usability (i.e., laboratory-qualified data) will be noted in the case narrative of the 

laboratory report. 

Data validation will be conducted by BB&E QA Manager consistent with the procedure 
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identified in Section D2 of this QAPP. The data verification/validation procedure will identify 

data as being acceptable, of limited usability (qualified as estimated), or rejected. The conditions 

that result in data being qualified as estimated or rejected are identified in Section D2 of this 

QAPP. The results of the data verification/validation will be provided in data validation 

memoranda that are provided to BB&E's QA Manager. 

Data determined to be unusable may require that corrective action to be taken. Potential types of 

corrective action may include resampling by the field team or reanalysis of samples by the 

laboratory. The corrective actions taken are dependent upon the ability to mobilize the field team 

and whether the data are critical for project DQOs to be achieved. Should the BB&E QA 

Manager identify a situation requiring corrective action during data verification/validation, 

BB&E's Project Manager will be responsible for approving the implementation of the corrective 

action. 

D2.2 Usability/Reconciliation with DQOs 

The overall usability of the data for the Site investigation activities will be assessed by 

evaluating the P ARCCS of the data set to the measurement performance criteria in Section A 7 

and the following sections of this QAPP using basic statistical quantities as applicable. The 

procedures and statistical formulas to be used for these evaluations are presented in the following 

subsections. 

D2.3 Precision 

Project precision will be evaluated by assessing the RPD data from field duplicate samples. 

Analytical precision will be evaluated by assessing the RPD data from either duplicate spiked 

sample analyses or duplicate sample analyses. The RPD between two measurements is 

calculated using the following simplified formula: 

Where: 
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Overall precision for the sampling programs will be determined by calculating the mean RPD for 

all field duplicates in a given sampling program. This will provide an evaluation of the overall 

variability attributable to the sampling procedure, sample matrix, and laboratory procedures in 

each sampling program. All analytical acceptance criteria are contained in the laboratory SOPs 

in Attachment B. 

The overall precision requirement will be the same as the project precision. It should be noted 

that the RPD of two measurements can be very high when the data approach the quantitation 

limit of an analysis. The calculation of the mean RPD will only include the RPD values for field 

duplicate sample analyte data that are greater than or equal to 5 times the quantitation limit for an 

analysis. 

D2.4 Accuracy/Bias 

The data from method/preparation equipment rinsate samples, field duplicate samples, MS/MSD 

samples, and LCSs will be used to determine accuracy and potential bias of the sample data. 

The data from method/preparation blank samples provide an indication of laboratory 

contamination that may result in bias of sample data. Sample data associated with 

method/preparation blank contamination will have been identified during the data 

verification/validation process. Sample data associated with method/preparation blank 

contamination are evaluated during data validation procedure to determine if analytes detected in 

the samples and the associated method/preparation blanks are "real" or are the result of 

laboratory contamination. The procedure for this evaluation involves comparing the 

concentration of the analyte in the sample to the concentration in the method/preparation blank 

taking into account adjustments for sample dilutions and dry-weight reporting. In general, the 

sample data are qualified as not detected if the sample concentration is less than 5 times (1 0 

times for common laboratory contaminants) the method/preparation blank concentration. 

Typically, the quantitation limit for the affected analyte is elevated to the concentration detected 

in the sample. 
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The %R data provide an indication of the effect that the sample matrix may have on the 

preparation and analysis procedure. Sample data exhibiting matrix effects will have been 

identified during the data verification/validation process. 

MS sample data provide information regarding the accuracy/bias of the analytical methods 

relative to the sample matrix. MS samples are field samples that have been fortified with target 

analytes prior to sample preparation and analysis. The %R data provide an indication of the 

effect that the sample matrix may have on the preparation and analysis procedure. Sample data 

exhibiting matrix effects will have been identified during the data verification/validation process. 

Analytical accuracy/bias will be determined by evaluating the %R data of LCSs. LCSs are 

artificial samples prepared in the laboratory using a blank matrix that is fortified with analytes 

from a SRM that is independent of the calibration standards. LCSs are prepared and analyzed in 

the same manner as the field samples. The data from LCS analyses will provide an indication of 

the accuracy and bias of the analytical method for each target analyte. 

%R is calculated using the following formula: 

where: 

%R = SSR-SR xlOO 
SA 

SSR = Spiked Sample Result 

SR Sample Result or Background 

SA Spike Added 

The %R of LCSs is determined by dividing the measured value by the true value and multiplying 

by 100. 

Overall accuracy/bias for the sampling events will be determined by calculating the percent of 

accuracy measurements that meet the measurement performance criteria in overall accuracy 

criteria discussed later in this section of this QAPP. Overall accuracy will be considered 

acceptable if the LCS percent recoveries are met for all the samples and the MS/MSD percent 
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recoveries are met for at least 75 percent of the samples. All analytical acceptance criteria are 

contained in the laboratory SOPs in Attachment B. 

D2.5 Sample Representativeness 

Representativeness of the samples will be assessed by reviewing the results of field audits and 

the data from field duplicate samples. Overall sample representativeness will be determined by 

calculating the percent of field duplicate sample data that achieved the RPD criteria specified in 

Section A 7.2 of this QAPP. Overall sample representativeness will be considered acceptable if 

the results of field audits indicate that the approve sampling methods or alternate acceptable 

sampling methods were used to collect the samples and the field duplicate RPD data are 

acceptable for at least 75 percent of the samples. 

D2.6 Completeness 

Completeness will be assessed by comparing the number of valid (usable) sample results to the 

total possible number of results within a specific sample matrix and/or analysis. Percent 

completeness will be calculated using the following formula: 

01 C 
1 

Number of Valid (usable) measurements lOO 
to omp etene ss = x 

Number of Measurements Planned 

Overall completeness will be assessed by calculating the mean percent completeness for the 

entire set of data obtained for each sampling program. The overall completeness for the soil 

investigation will be calculated when all sampling and analysis is concluded. Overall 

completeness will be considered acceptable if at least 90 percent of the data are determined to be 

valid. All analytical acceptance criteria are contained in the laboratory SOPs in Attachment B. 

D2. 7 Comparability 

Split samples are not anticipated and will not be performed during the Collis site soil 

investigation. Comparability data sets will not be evaluated and analyzed since no split samples 

will be performed. No data validation or data verification will be performed for split samples 

since they will not be performed. 
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The quantitation limits for the sample data will be reviewed to ensure that the sensitivity of the 

analyses was sufficient to achieve the generic clean-up criteria for the soil investigation. The 

method/preparation blank sample data and LCSs %R data will be reviewed to assess compliance 

with the measurement performance criteria specified in the laboratory SOPs. If analytical 

results MDLs are greater than the USEP A RSL Tables additional laboratory analysis may be 

required. If laboratory analysis cannot provide quantitation below USEP A RSL Table values, 

another laboratory may be required to provide another round of analyses to verify sensitivity 

compliance. All analytical acceptance criteria are contained in the laboratory SOPs in 

Attachment B. 

Overall sensitivity will be assessed by comparing the sensitivity for each monitoring program 

(i.e., soil investigation/verification) to the detectability requirements for the analyses. The overall 

sensitivity for the soil investigation will be assessed when all sampling and analysis is 

concluded. The overall sensitivity will be assessed at the conclusion of the monitoring event. 

Overall sensitivity will be considered acceptable if quantitation limits for the samples are less 

than the applicable evaluation criteria. 

It should be noted that quantitation limits may be elevated as a result of high concentrations of 

target compounds, non-target compounds, and matrix interferences (collectively known as 

sample matrix effects). In these cases, the sensitivity of the analyses will be evaluated on an 

individual sample basis relative to the applicable evaluation criteria. The need to investigate the 

use of alternate analytical methods may be required if the sensitivity of the analytical methods 

identified in this QAPP cannot achieve the evaluation criteria as a result of sample matrix effects. 

D2.9 Data Limitations and Actions 

Data use limitations will be identified in data quality assessment reports. Data that do not meet 

the measurement performance criteria specified in this QAPP will be identified and the impact 

on the project quality objectives will be assessed and discussed in these reports. Specific actions 

for data that do not meet the measurement performance criteria depends on the use of the data, 

and may require that additional samples are collected or the use of the data be restricted. 
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Data quality assessment reports will be prepared at the conclusion of each sampling event. 

Determination of the overall data quality for a specific sampling program will be conducted at 

the completion of the program. Data quality assessment reports will be included with the project 

reports identified in the Work Plan. 

D3. RECONCILIATION WITH USER REQillREMENTS 

An evaluation of the analytical results will be conducted by the BB&E project manager and QA 

manager. The analytical results received from the Laboratory(ies) for the shallow soil samples at 

Collis will be compared to the USEPA RSLs Industrial Soil November 2012 Tables. The results 

of the analytical report (including analyte exceedances, detections, and non-detections) will be 

summarized in the Sampling Final Report. The Sampling Final Report will summarize all 

samples collected, information obtained, and laboratory data provided. 

The laboratory shall be instructed to hold samples designated as background pending the results 

of the shallow soil samples collected under the Sampling Work Plan. Should the results of the 

shallow soil samples collected under the Sampling Work Plan be below USEPA RSLs Industrial 

Soil November 2012 Tables for metals in industrial soils then no background samples will be 

required for analysis. Should any analyte(s) exhibit a concentration greater than RSLs for metals 

in industrial soils then all background samples will be analyzed for those analytes and evaluated 

statistically using ProUCL. 

If any exceedances are detected above Collis site-specific metals background concentrations and 

above USEPA RSLs Industrial Soil November 2012 Tables, additional recommendations will be 

included in the Sampling Final Report submitted to the USEP A after the focused soil 

investigation. Examples of recommendatiens would include: additional sampling, removal of 

soils, etc. If any associated analytes are identified to be below USEPA's RSLs Industrial Soil 

Table November 2012, the CSA investigated will be identified as not impacted by the associated 

analytes. 
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Management Units 

TABLE 1 

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 
COLLIS SSW 

CLINTON, IOWA 

OASamples 
Number of Total 

Discrete Soil Number of Field 

Samples 
Analytes 

Proposed 
MS/MSD 

Duplicate 
{per boring) Samples 

(1 per 20) 
(1 per 10) 

Total 
Equipment 

Number of 
Rlnsate 

Samples Per 
Blank 

Unit 
(1 per 10) 

Container Storage Area (concrete to grassy transition area) 1 

SSW-SB-CSA-01 1 RCRA 8 Metals, Mercury 1 
SSW -SB- CSA -02 1 RCRA 8 Metals, Mercury 1 

SSW -SB -CSA -03 1 RCRA 8 Metals, Mercury 1 
SSW-SB-CSA-04 1 RCRA 8 Metals, Mercury 1 
SSW-SB-CSA-05 1 RCRA 8 Metals, Mercury 1 

SSW-SB-CSA-06 1 RCRA 8 Metals, Mercury 1 
SSW -SB- CSA- 07 1 RCRA 8 Metals, Mercury 1 
SSW- SB- CSA- 08 1 RCRA 8 Metals, Mercury 8 1 

Container Storage Area (underneath concrete pavement) 1 

SSW -SB- CSA -09 

SSW- SB- CSA -10 

SSW- SB- CSA -11 

SSW- SB- CSA -12 

SSW- SB- CSA -13 

SSW- SB- CSA -14 

Background Locations' 

SSW- SB- BKGD -1 

SSW- SB- BKGD- 2 

SSW - SB - BKGD - 3 
SSW- SB- BKGD -4 

SSW -58- BKGD- 5 

SSW- SB- BKGD- 6 

SSW- SB - BKGD - 7 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 1 1 1 4 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 6 1 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 1 

1 RCRA 8 Metals, Mercury 1 1 1 4 
1 RCRA 8 Metals, Mercury 7 1 

Notes: 

1- The total number of samples collected will be determined during the soil sampling event after the initial 

on-site walkthrough has been completed by the sampling team, with approval from the BB&E project 

manager and with assistance and concurrence from the USEPA Region VII Project Manager 
2 -Background soil samples will only be analyzed for the purpose of determining site-specific 

background concentrations for metals, as necessary. Should the results of the shallow 

soil samples collected be below RSLs for metals in industrial soils then no background 

samples will be required for analysis. Should any analyte(s) exhibit a concentration 

greater than RSLs for metals in industrial soils then background samples will be 

analyzed for those analytes. 

3- Soil locations associated with soli sampling labels will be decided by field personnel at the site. 

BKGD- background 
CSA- container storage area 

MS/MSD- matrix spike/matrix spike duplicate 
RCRA- Resource Conservation and Recovery Act 

58- soli boring 

SSW- Strait, Steel, and Wire Holding Company 



TABLE 2 

SOIL TARGET LABORATORY PARAMETERS 
COLLIS SSW 

CLINTON, IOWA 

Analytical 
Analytical Laboratory 

Current Method 
Sample Matrix Analytes 

Method 
Equipment Preparation 

Detection Limits 
Utilized SOP 

USEPA ALS Laboratory SOP 

RCRA 8 Metals'·' 
Method 

ICP·MS 
HN·MET-008· HN·MET-008-ROS, 

SW-846 ROS Effective 

Soil 
6020A 07/01/2012 

USEPA ALS Laboratory SOP 

Mercury2 Method 
0/AAS MET·7471·R16 

MET·7471·R16, 
SW-846 Effective 
74718 01/31/2013 

USEPA 
ALS Laboratory SOP 

Water RCRA 8 Metals'·' MethodSW· ICP·MS 
HN-MET-008· HN·MET-008-ROS, 

8466020A 
ROS Effective 

------- ---------- L_ ___ - ------ -------- 07/01/2012 -

Notes: 

1- RCRA 8 Metals- arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver 

2 ·Total fraction of analyte 

3 • Field hold time is the maximum sample will be held on site prior to delivery to the laboratory 

4 • Only analysis run on equipment rinsate blank 

ALS • ALS Laboratories 

• C - degrees Celsius 

CVAAS ·cold vapor atomic absorptionlllspectrometry 

ICP·MS • inductively coupled plasma-mass spectrometry 

RCRA - Resource Conservation and Recovery Act 

SOP • standard operating procedures 

SW - solid waste 

USEPA ·United States Environmental Protection Agency 

Sample 

Container 

Plastic jar 
4oz 

Glass jar 
8oz 

Plastk:Jar 
4oz 

--

Sample Field Hold Laboratory 

Preservative Time
3 Hold Time 

Laboratory 

<4°C 48 hours 6months ALS Holland 

<4°C 48 hours 28 days ALS Kelso 

HCL 48 hours 6months ALS Holland 

-



Project Specltic 

Matrix Objectives Objectives 

Soil Identify any 1· Develop 

COCs within sampling 

soil matrix regime 

2 • Hand auger 

shallow soil 

sampling 

3 ·Compare 

sample 

analytical 

results to 

cleanup criteria 

COC ·contaminants of concern 

TABLE 3 

DATA QUAUTY OBJECTIVES 
COLLIS SSW 

CLINTON, IOWA 

Task(s) Field Measurements 

Evaluate historical information to None 

determine where additional data 

points are required 

Collect soil samples from interval Visual observations 

exhibiting highest degree of impact, 

the soil samples near the ground 

surface will be submitted for analysis 

Compare sample analytical results to None 

cleanup criteria (USEPA Regional 

Screening Levels Industrial Soil 

November 2012) 

Laboratory 

Measurements 

None 

See Table 3 

None 



TABLE4 

ALS METHOD DETECTION LIMITS (MDL), REPORTING LIMITS (RL) AND ACCEPTABILITY CRITERIA 
COLLIS SSW 

CLINTON, IOWA 

I Metals by 6020A In Soli (mg/Kg) 
Accuracy Precision 

LOwer Contal I Upper Control 
Analyto ~ MDL RL Umll% Umll% RPD% 

Arsenic 0.03 0.25 80 120 20 

Barium 0.009 0.25 80 120 20 

Cadmium 0.001 0.1 80 120 20 

Chromium 0.007 0.25 80 120 20 

Lead, Total 0.001 0.25 80 120 20 

Selenium 0.018 0.25 80 120 20 

Silver 0.001 0.25 80 120 20 

Mercur by 7 471 B Soli (mg/Kg) 
Accuracy Precision 

Lowor Conlal Uppor Control 
~lyto MDL RL Umll% Umll% RPD% 

Mercury 0.002 0.02 71 128 20 

ALS Laboratory Group - Holland, Michigan Page 1 of 1 
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FIGURE 1 

Site Location Map 
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FIGURE 2 

Site Features Map 

Collis, Inc. Manufacturing Facility 
Clinton, Iowa 
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FIGURE 3 

Sample Location Map 

Limited Shallow 
Soil Investigation 

Collis, Inc. Manufacturing Facility 
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FIGURE 4 
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Revision History 

This table shows changes to this controlled document over time. The most recent version 
is presented in the top row of the table. Previous versions of the document are 
maintained by the SESD Document Control Coordinator. 

History Effective Date 

SESDPROC-300-R2, Soil Sampling, replaces SESDPROC- December 20, 2011 
300-Rl. 

General: Corrected any typographical, grammatical and/or editorial 
errors. 

Title Page: Updated the Enforcement and Investigations Branch Chief to 
Archie Lee, and the Field Quality Manager to Bobby Lewis. 

Revision History: On the third sentence, replaced Field Quality Manager 
with Document Control Coordinator. 

Section 1.2: Added the following statement: Mention of trade names or 
commercial products in this operating procedure does not constitute 
endorsement or recommendation for use. 

Section 1.3: Revised the last sentence to reflect that the official copy of 
this procedure resides on the SESD local area network (LAN), and that 
the Document Control Coordinator is responsible for ensuring the most 
recent version of the procedure is placed on the LAN. 

Section 1.4: Unused references removed. Reference to Method 5035 
added. Alphabetized. 

Section 1.5.2: Added bullets #8 and #9. (Bullet #8 - Discussion of 
sampling in landscaped areas. Bullet #9 - Discussion of sampling in 
non-landscaped areas.) 

Section 2: The discussion of Method 5035 has been moved to its own 
Section (Section 3) for clarity. Subsequent Sections were re-numbered. 

Section 4.1: Added paragraphs #2 and #3 . (The information on these 
paragraphs originally appeared as bullets #2 and #3 in Section 4.2.1.) In 
addition, determining the initial sampling depth is now defined in 
paragraph #2. 

Section 4.2.1: As mentioned above, deleted bullets #2 and #3 from this 
Section and moved this information to paragraphs #2 and #3 in Section 
4.1. 

Section 5.1: On paragraph #1, rewrote sentences #2 and #3 for clarity. 
Added the last sentence. Added paragraph #2. 
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Section 5.3: Rewrote the last sentence in the paragraph to clarify that, 
"although the Macro-Core® sampler can be used as an open-barrel 
sampler, in SESD usage, the piston point is always used to prevent the 
collection of slough from the borehole sides." 

Section 5.5: Rewrote bullet #I to clarify acceptable materials for liners. 

Rewrote bullet #3 (Core Catchers) to clarify that, given the limited 
sample contact that core-catchers have with the sample material, most 
standard core-catchers available for a tool system will be acceptable. 

Added bullets #4 (Decontamination) and #5 (Decommissioning). 

Section 6.1: Added paragraph #2 to this section. (Determining the initial 
sampling depth is now defined.) 

Section 7.1: Added paragraph #2 to this section. (Determining the initial 
sampling depth is now defined.) 

Section 8.1: Added paragraph #2 to this section. (Determining the initial 
sampling depth is now defined.) 

SESDPROC-300-Rl, Soil Sampling, replaces SESDPROC- November 1, 2007 
300-RO. 

General 
Corrected any typographical, grammatical and/or editorial errors. 

Title Page 
Changed title for Antonio Quinones from Environmental Investigations 
Branch to Enforcement and Investigations Branch. 

Section 1.3 
Updated information to reflect that the procedure is located on the H: 
drive of the LAN. Clarified Field Quality Manager (FQM) 
responsibilities. 

Section 1.4 
Updated referenced operating procedures due to changes in title names. 
Alphabetized and revised the referencing style for consistency. 

Section 1.5.1 
Corrected the title of the Safety, Health, and Environmental Management 
Program Procedures and Policy Manual. 

Section 1.5.2, 41
h bullet 

Added references to the CFR and lATA's Dangerous Goods Regulations. 

Section 2.7 
Updated referenced operating procedures due to changes in title names. 

SESDPROC-300-RO, Soil Sampling, Original Issue 
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1 General Information 

1.1 Purpose 

This document describes general and specific procedures, methods and considerations to 
be used and observed when collecting soil samples for field screening or laboratory 
analysis. 

1.2 Scope/Application 

The procedures contained in this document are to be used by field personnel when 
collecting and handling soil samples in the field. On the occasion that SESD field 
personnel determine that any of the procedures described in this section are inappropriate, 
inadequate or impractical and that another procedure must be used to obtain a soil 
sample, the variant procedure will be documented in the field logbook and subsequent 
investigation report, along with a description of the circumstances requiring its use. 
Mention of trade names or commercial products in this operating procedure does not 
constitute endorsement or recommendation for use. 

1.3 Documentation/Verification 

This procedure was prepared by persons deemed technically competent by SESD 
management, based on their knowledge, skills and abilities and have been tested in 
practice and reviewed in print by a subject matter expert. The official copy of this 
procedure resides on the SESD local area network (LAN). The Document Control 
Coordinator (DCC) is responsible for ensuring the most recent version of the procedure is 
placed on the LAN, and for maintaining records of review conducted prior to its issuance. 

1.4 References 

International Air Transport Authority (lATA). Dangerous Goods Regulations, Most 
Recent Version 

SESD Operating Procedure for Field Equipment Cleaning and Decontamination, 
SESDPROC-205, Most Recent Version 

SESD Operating Procedure for Field Equipment Cleaning and Decontamination at the 
FEC, SESDPROC-206, Most Recent Version 

SESD Operating Procedure for Field Sampling Quality Control, SESDPROC-011, Most 
Recent Version 

SESD Operating Procedure for Field X-Ray Fluorescence (XRF) Measurement, 
SESDPROC-1 07, Most Recent Version 
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SESD Operating Procedure for Logbooks, SESDPROC-010, Most Recent Version 

SESD Operating Procedure for Sample and Evidence Management, SESDPROC-005, 
Most Recent Version 

Title 49 Code of Federal Regulations, Pts. 171 to 179, Most Recent Version 

US EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods SW-846, 
Most :tecent Version (Method 5035) 

US EPA. Safety, Health and Environmental Management Program (SHEMP) Procedures 
and Policy Manual. Region 4 SESD, Athens, GA, Most Recent Version 

1.5 General Precautions 

1.5.1 Safety 

Proper safety precautions must be observed when collecting soil samples. Refer 
to the SESD Safety, Health and Environmental Management Program (SHEMP) 
Procedures and Policy Manual and any pertinent site-specific Health and Safety 
Plans (HASP) for guidelines on safety precautions. These guidelines, however, 
should only be used to complement the judgment of an experienced professional. 
Address chemicals that pose specific toxicity or safety concerns and follow any 
other relevant requirements, as appropriate. 

1.5.2 Procedural Precautions 

The following precautions should be considered when collecting soil samples. 

• Special care must be taken not to contaminate samples. This includes storing 
samples in a secure location to preclude conditions which could alter the 
properties of the sample. Samples shall be custody sealed during long-term 
storage or shipment. 

• Collected samples are in the custody of the sampler or sample custodian until 
the samples are relinquished to another party. 

• If samples are transported by the sampler, they will remain under his/her 
custody or be secured until they are relinquished. 

• Shipped samples shall conform to all U.S. Department of Transportation 
(DOT) rules of shipment found in Title 49 of the Code of Federal 
Regulations ( 49 CFR parts 171 to 179), and/or International Air 
Transportation Association (lATA) hazardous materials shipping 
requirements found in the current edition of lATA's Dangerous Goods 
Regulations. 

• Documentation of field sampling is done in a bound logbook. 
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• Chain-of-custody documents shall be filled out and remain with the samples 

until custody is relinquished. 
• All shipping documents, such as air bills, bills of lading, etc., shall be 

retained by the project leader in the project files. 
• Sampling in landscaped areas: When sampling in landscaped areas, cuttings 

should be placed on plastic sheeting and returned to the borehole upon 
completion of the sample collection. Any 'turf plug' generated during the 
sampling process should be returned to the borehole. 

• Sampling in non-landscaped areas: Return any unused sample material back 
to the auger, drill or push hole from which the sample was collected. 
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2 Special Sampling Considerations 

2.1 Special Precautions for Trace Contaminant Soil Sampling 

• A clean pair of new, non-powdered, disposable gloves will be worn each 
time a different sample is collected and the gloves should be donned 
immediately prior to sampling. The gloves should not come in contact with 
the media being sampled and should be changed any time during sample 
collection when their cleanliness is compromised. 

• Sample containers for samples suspected of containing high concentrations 
of contaminants shall be collected, handled and stored separately. 

• All background samples shall be segregated from obvious high-concentration 
or waste samples. Sample collection activities shall proceed progressively 
from the least suspected contaminated area to the most suspected 
contaminated area. Samples of waste or highly-contaminated media must not 
be placed in the same ice chest as environmental (i.e., containing low 
contaminant levels) or background samples. 

• If possible, one member of the field sampling team should take all the notes 
and photographs, fill out tags, etc., while the other member(s) collect the 
samples. 

• Samplers must use new, verified/certified-clean disposable or non-disposable 
equipment cleaned according to procedures contained in the SESD Operating 
Procedure for Field Equipment Cleaning and Decontamination (SESDPROC-
205), for collection of samples for trace metals or organic compound 
analyses. 

2.2 Sample Homogenization 

1. If sub-sampling of the primary sample is to be performed in the laboratory, 
transfer the entire primary sample directly into an appropriate, labeled 
sample container(s). Proceed to step 4. 

2. If sub-sampling the primary sample in the field or compositing multiple 
primary samples in the field, place the sample into a glass or stainless steel 
homogenization container and mix thoroughly. Each aliquot of a composite 
sample should be of the same approximate volume. 

3. All soil samples must be thoroughly mixed to ensure that the sample is as 
representative as possible of the sample media. Samples for VOC analysis 
are not homogenized. The most common method of mixing is referred to as 
quartering. The quartering procedure should be performed as follows: 
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• The material in the sample pan should be divided into quarters and each 

quarter should be mixed individually. 
• Two quarters should then be mixed to form halves. 
• The two halves should be mixed to form a homogenous matrix. 

This procedure should be repeated several times until the sample is 
adequately mixed. If round bowls are used for sample mixing, adequate 
mixing is achieved by stirring the material in a circular fashion, 
reversing direction, and occasionally turning the material over. 

4. Place the sample into an appropriate, labeled container(s) by using the 
alternate shoveling method and secure the cap(s) tightly. The alternate 
shoveling method involves placing a spoonful of soil in each container in 
sequence and repeating until the containers are full or the sample volume has 
been exhausted. Threads on the container and lid should be cleaned to ensure 
a tight seal when closed. 

2.3 Dressing Soil Surfaces 

Any time a vertical or near vertical surface is sampled, such as achieved when shovels or 
similar devices are used for subsurface sampling, the surface should be dressed (scraped) 
to remove smeared soil. This is necessary to minimize the effects of contaminant 
migration interferences due to smearing of material from other levels. 

2.4 Quality Control 

If possible, a control sample should be collected from an area not affected by the possible 
contaminants of concern and submitted with the other samples. This control sample 
should be collected as close to the sampled area as possible and from the same soil type. 
Equipment blanks should be collected if equipment is field cleaned and re-used on-site or 
if necessary to document that low-level contaminants were not introduced by sampling 
tools. SESD Operating Procedure for Field Sampling Quality Control (SESDPROC-011) 
contains other procedures that may be applicable to soil sampling investigations. 

2.5 Records 

Field notes, recorded in a bound field logbook, will be generated, as well as chain-of
custody documentation, as described i,n the SESD Operating Procedure for Logbooks 
(SESDPROC-0 1 0) and the SESD Operating Procedure for Sample and Evidence 
Management (SESDPROC-005). 
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3 Method 5035 

The procedures outlined here are summarized from Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods SW-846, Method 5035. 

3.1 Soil Samples for Volatile Organic Compounds (VOC) Analysis 

If samples are to be analyzed for volatile organic compounds, they should be 
collected in a manner that minimizes disturbance of the sample. For example, 
when sampling with an auger bucket, the sample for VOC analysis should be 
collected directly from the auger bucket (preferred) or from minimally disturbed 
material immediately after an auger bucket is emptied into the pan. The sample 
shall be containerized by filling an En Core® Sampler or other Method 5035 
compatible container. Samples for VOC analysis are not homogenized. 
Preservatives may be required for some samples with certain variations of Method 
5035. Consult the method or the principal analytical chemist to determine if 
preservatives are necessary. 

3.2 Soil Sampling (Method 5035) 

The following sampling protocol is recommended for site investigators assessing 
the extent of volatile organic compounds (VOCs) in soils at a project site. 
Because of the large number of options available, careful coordination between 
field and laboratory personnel is needed. The specific sampling containers and 
sampling tools required will depend upon the detection levels and intended data 
use. Once this information has been established, selection of the appropriate 
sampling procedure and preservation method best applicable to the investigation 
can be made. 

3.2.1 Equipment 

Soil for VOC analyses may be retrieved using any of the SESD soil sampling 
methods described in Sections 4 through 8 of this procedure. Once the soil has 
been obtained, the En Core® Sampler, syringes, stainless steel spatula, standard 
2-oz. soil VOC container, or pre-prepared 40 mL vials may be used/required for 
sub-sampling. The specific sample containers and the sampling tools required will 
depend upon the data quality objectives established for the site or sampling 
investigation. The various sub-sampling methods are described below. 

3.2.2 Sampling Methodology - Low Concentrations (<200 pg/kg) 

When the total VOC concentration in the soil is expected to be less than 
200 J..Lg/kg, the samples may be collected directly with the En Core® Sampler or 
syringe. If using the syringes, the sample must be placed in the sample container 
(40 mL pre-prepared vial) immediately to reduce volatilization losses. The 40 mL 

SESD Operating Procedure 
Soil Sampling 

Effective Date: December 20, 2011 

Page 11 of 25 SESDPROC-300-R2 
Soil Sampling(300)_AF.R2 



COPY 
vials should contain 10 mL of organic-free water for an un-preserved sample or 
approximately 10 mL of organic-free water and a preservative. It is recommended 
that the 40 mL vials be prepared and weighed by the laboratory (commercial 
sources are available which supply preserved and tared vials). When sampling 
directly with the En Core® Sampler, the vial must be immediately capped and 
locked. 

A soil sample for VOC analysis may also be collected with conventional sampling 
equipment. A sample collected in this fashion must either be placed in the final 
sample container (En Core® Sampler or 40 mL pre-prepared vial) immediately or 
the sample may be immediately placed into an intermediate sample container with 
no head space. If an intermediate container (usually 2-oz. soil jar) is used, the 
sample must be transferred to the final sample container (En Core® Sampler or 
40 mL pre-prepared vial) as soon as possible, not to exceed 30 minutes. 

NOTE: After collection of the sample into either the En Core® Sampler or other 
container, the sample must immediately be stored in an ice chest and cooled. 

Soil samples may be prepared for shipping and analysis as follows: 

En Core® Sampler - the sample shall be capped, locked, and secured in the 
original foil bag. All foil bags containing En Core® samplers are then placed in a 
plastic bag and sealed with custody tape, if required. 

Syringe- Add about 3.7 cc (approximately 5 grams) of sample material to 40-mL 
pre-prepared containers. Secure the containers in a plastic bag. Do not use a 
custody seal on the container; place the custody seal on the plastic bag. 
Note: When using the syringes, it is important that no air is allowed to become 
trapped behind the sample prior to extrusion, as this will adversely affect the 
sample. 

Stainless Steel Laboratory Spatulas - Add between 4.5 and 5.5 grams 
(approximate) of sample material to 40 mL containers. Secure the containers in a 
plastic bag. Do not use a custody seal on the container; place the custody seal on 
the plastic bag. 

3.2.3 Sampling Methodology- High Concentrations (>200 pg/kg) 

Based upon the data quality objectives and the detection level requirements, this 
high level method may also be used. Specifically, the sample may be packed into 
a single 2-oz. glass container with a screw cap and septum seal. The sample 
container must be filled quickly and completely to eliminate head space. 
Soils\sediments containing high total VOC concentrations may also be collected 
as described in Section 3.2.2, Sampling Methodology - Low Concentrations, and 
preserved using 10 mL methanol. 
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3.2.4 Special Techniques and Considerations for Method 5035 

Effervescence 

If low concentration samples effervesce from contact with the acid preservative, 
then either a test for effervescence must be performed prior to sampling, or the 
investigators must be prepared to collect each sample both preserved or 
un-preserved, as needed, or all samples must be collected unpreserved. 

To check for effervescence, collect a test sample and add to a pre-preserved vial. 
If preservation (acidification) of the sample results in effervescence (rapid 
formation of bubbles) then preservation by acidification is not acceptable, and the 
sample must be collected un-preserved. 

If effervescence occurs and only pre-preserved sample vials are available, the 
preservative solution may be placed into an appropriate hazardous waste container 
and the vials triple rinsed with organic free water. An appropriate amount of 
organic free water, equal to the amount of preservative solution, should be placed 
into the vial. The sample may then be collected as an un-preserved sample. Note 
that the amount of organic free water placed into the vials will have to be 
accurately measured. 

Sample Size 

While this method is an improvement over earlier ones, field investigators must 
be aware of an inherent limitation. Because of the extremely small sample size 
and the lack of sample mixing, sample representativeness for VOCs may be 
reduced compared to samples with larger volumes collected for other constituents. 
The sampling design and objectives of the investigation should take this into 
consideration. 

Holding Times 

Sample holding times are specified in the Analytical Support Branch Laboratory 
Operations and Quality Assurance Manual (ASBLOQAM), Most Recent 
Version. Field investigators should note that the holding time for an un-preserved 
VOC soil/sediment sample on ice is 48 hours. Arrangements should be made to 
ship the soil/sediment VOC samples to the laboratory by overnight delivery the 
day they are collected so the laboratory may preserve and/or analyze the sample 
within 48 hours of collection. 

Percent Moisture and Preservative Compatibility (MOICA) 

Samplers must ensure that the laboratory has sufficient material to determine 
percent moisture in the VOC soil/sediment sample to correct the analytical results 
to dry weight. If other analyses requiring percent moisture determination are 
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being performed upon the sample, these results may be used. If not, a separate 
sample (minimum of 2 oz.) for percent moisture determination will be required. 
The sample collected for percent moisture may also be used by the laboratory to 
check for preservative compatibility. 

Methanol is a toxic and flammable liquid. Therefore, methanol must be handled 
with all required safety precautions related to toxic and flammable liquids. 
Inhalation of methanol vapors must be avoided. Vials should be opened and 
closed quickly during the sample preservation procedure. Methanol must be 
handled in a ventilated area. Use protective gloves when handling the methanol 
vials. Store methanol away from sources of ignition such as extreme heat or open 
flames. The vials of methanol should be stored in a cooler with ice at all times. 

Shipping 

Methanol and sodium bisulfate are considered dangerous goods, therefore 
shipment of samples preserved with these materials by common carrier is 
regulated by the U.S. Department of Transportation and the International Air 
Transport Association (lATA). The rules of shipment found in Title 49 of the 
Code ofFederal Regulations (49 CFRparts 171 to 179) and the current edition of 
the IA T A Dangerous Goods Regulations must be followed when shipping 
methanol and sodium bisulfate. Consult the above documents or the carrier for 
additional information. SQ.ipment of the quantities of methanol and sodium 
bisulfate used for sample preservation falls under the exemption for small 
quantities. 

The summary table on the following page lists the options available for 
compliance with SW846 Method 5035. The advantages and disadvantages are 
noted for each option. SESD's goal is to minimize the use of hazardous material 
(methanol and sodium bisulfate) and minimize the generation of hazardous waste 
during sample collection. 
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Table 1: Method 5035 Summary 

OPTION PROCEDURE 

1 Collect two 40 mL vials with 
;:::: 5 grams of sample, and one 
2 oz. glass Jar w/septum lid for 
screening, Yo moisture and 
preservative compatibility. 

2 Collect three En Core® 
samplers, and one 2 oz. glass 
jar w/septum lid for screening, 
% moisture and preservative 
compatibility. 

3 Collect two 40 mL vials with 
5 grams of samgle and 
preserve w/met anol or 
sodium bisulfate, and one 
2-oz. glass jar w/septum lid for 
screening, Yo moisture and 
preservative compatibility. 

4 Collect one 2-oz. glass jar 
w/septum lid for analysis, 
% moisture and preservative 
com}atibility {high level VOC 
only. 
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ADVANTAGES 

Screening conducted by 
lab. 

Lab conducts all 
preservation/preparation 
procedures. 

High level VOC 
samples may be 
composited. 
Longer holding time. 

Lab conducts all 
preservation/preparation 
procedures. 

Page 15 of 25 

DISADVANTAGES 

Presently a 48-hour 
holding time for 
unpreserved samples. 
Sample containers must 
be tared. 

Presently a 48- hour 
holding time for 
preparation of samples. 

Hazardous materials 
used in the field. 
Sample containers must 
be tared. 

May have significant 
VOC loss. 
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4 Manual Soil Sampling Methods 

4.1 General 

These methods are used primarily to collect surface and shallow subsurface soil samples. 
Surface soils are generally classified as soils between the ground surface and 6 to 12 
inches below ground surface. The most common interval is 0 to 6 inches; however, the 
data quality objectives of the investigation may dictate another interval, such as 0 to 3 
inches for risk assessment purposes. The shallow subsurface interval may be considered 
to extend from approximately 12 inches below ground surface to a site-specific depth at 
which sample collection using manual collection methods becomes impractical. 

If a thick, matted root zone, gravel, concrete, etc. is present at or near the surface, it 
should be removed before the sample is collected. The depth measurement for the 
sample begins at the top of the soil horizon, immediately following any removed 
materials. 

When compositing, make sure that each composite location (aliquot) consist of equal 
volumes, i.e., same number of equal spoonfuls. 

4.2 Spoons 

Stainless steel spoons may be used for surface soil sampling to depths of approximately 
6 inches below ground surface where conditions are generally soft and non-indurated, 
and there is no problematic vegetative layer to penetrate. 

4.2.1 Special Considerations When Using Spoons 

• When using stainless steel spoons, consideration must be given to the 
procedure used to collect the volatile organic compound sample. If the 
soil being sampled is cohesive and holds its in situ texture in the spoon, 
the En Core® Sampler or syringe used to collect the sub-sample for 
Method 5035 should be plugged directly from the spoon. If, however, 
the soil is not cohesive and crumbles when removed from the ground 
surface for sampling, consideration should be given to plugging the 
sample for Method 5035 directly from the ground surface at a depth 
appropriate for the investigation Data Quality Objectives. 

4.3 Hand Augers 

Hand augers may be used to advance boreholes and collect soil samples in the surface 
and shallow subsurface intervals. Typically, 4-inch stainless steel auger buckets with 
cutting heads are used. The bucket is advanced by simultaneously pushing and turning 
using an attached handle with extensions (if needed). 
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4.3.1 Surface Soil Sampling 

When conducting surface soil sampling with hand augers, the auger buckets may 
be used with a handle alone or with a handle and extensions. The bucket is 
advanced to the appropriate depth and the contents are transferred to the 
homogenization container for processing. Observe precautions for volatile 
organic compound sample collection found in Section 3, Method 5035. 

4.3.2 Subsurface Soil Sampling 

Hand augers are the most common equipment used to collect shallow subsurface 
soil samples. Auger holes are advanced one bucket at a time until the sample 
depth is achieved. When the sample depth is reached, the bucket used to advance 
the hole is removed and a clean bucket is attached. The clean auger bucket is then 
placed in the hole and filled with soil to make up the sample and removed. 

The practical depth of investigation using a hand auger depends upon the soil 
prope1ties and depth of investigation. In sand, augering is usually easily 
performed, but the depth of collection is limited to the depth at which the sand 
begins to flow or collapse. Hand augers may also be of limited use in tight clays 
or cemented sands. In these soil types, the greater the depth attempted, the more 
difficult it is to recover a sample due to increased friction and torqueing of the 
hand auger extensions. At some point these problems become so severe that 
power equipment must be used. 

4.3.3 Special Considerations for Soil Sampling with the Hand Auger 

• Because of the tendency for the auger bucket to scrape material from 
the sides of the auger hole while being extracted, the top several inches 
of soil in the auger bucket should be discarded prior to placing the 
bucket contents in the homogenization container for processing. 

• Observe precautions for volatile organic compound sample collection 
found in Section 3, Method 5035. Collect the VOC sample directly 
from the auger bucket, if possible. 

• Power augers, such as the Little Beaver® and drill rigs may be used to 
advance boreholes to depths for subsurface soil sampling with the 
hand auger. They may not be used for sample collection. When power 
augers are used to advance a borehole to depth for sampling, care must 
be taken that exhaust fumes, gasoline and/or oil do not contaminate the 
borehole or area in the immediate vicinity of sampling. 

• When moving to a new sampling location, the entire hand auger 
assembly must be replaced with a properly decontaminated hand auger 
assembly. 
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5 Direct Push Soil Sampling Methods 

5.1 General 

These methods are used primarily to collect shallow and deep subsurface soil samples. 
Three samplers are available for use within the Division's direct push tooling inventory. 
All of the sampling tools involve the collection and retrieval of the soil sample within a 
thin-walled liner. The following sections describe each of the specific sampling methods 
that can be accomplished using direct push techniques, along with details specific to each 
method. While SESD currently uses the sample tooling described, tooling of similar 
design and materials is acceptable. 

If gravel, concrete, etc. is present at or near the surface, it should be removed before the 
sample is collected. The depth measurement for the sample begins at the top of the soil 
horizon, immediately following any removed materials. Turf grass is not typically 
removed prior to sampling with these devices. 

5.2 Large Bore® Soil Sampler 

The Large Bore® (LB) sampler is a solid barrel direct push sampler equipped with a 
piston-rod point assembly used primarily for collection of depth-discrete subsurface soil 
samples. The sample barrel is approximately 30-inches (762 mm) long and has a 
1.5-inch (38 mm) outside diameter. The LB® sampler is capable of recovering a discrete 
sample core 22 inches x 1.0 inch (559 mm x 25 mm) contained inside a removable liner. 
The resultant sample volume is a maximum of 283 mL. 

After the LB® sample barrel is equipped with the cutting shoe and liner, the piston-rod 
point assembly is inserted, along with the drive head and piston stop assembly. The 
assembled sampler is driven to the desired sampling depth, at which time the piston stop 
pin is removed, freeing the push point. The LB® sampler is then pushed into the soil a 
distance equal to the length of the LB® sample barrel. The probe rod string, with the 
LB® sampler attached, is then removed from the subsurface. After retrieval, the LB® 
sampler is then removed from the probe rod string. The drive head is then removed to 
allow removal of the liner and soil sample. 

5.3 Macro-Core® Soil Sampler 

The Macro-Core® (MC) sampler is a solid barrel direct push sampler equipped with a 
piston-rod point assembly used primarily for collection of either continuous or depth
discrete subsurface soil samples. Although other lengths are available, the standard 
MC® sampler has an assembled length of approximately 52 inches (1321 mm) with an 
outside diameter of 2.2 inches (56 mm). The MC® sampler is capable of recovering a 
discrete sample core 45 inches x 1.5 inches (1143 mm x 38 mm) contained inside a 
removable liner. The resultant sample volume is a maximum of 1300 mL. The MC® 
sampler may be used in either an open-tube or closed-point configuration. Although the 
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MC® sampler can be used as an open-barrel sampler, in SESD usage, the piston point is 
always used to prevent the collection of slough from the borehole sides. 

5.4 Dual Tube Soil Sampling System 

The Dual Tube 21 soil sampling system is a direct push system for collecting continuous 
core samples of unconsolidated materials from within a sealed outer casing of 2.125-inch 
(54 mm) OD probe rod. The samples are collected within a liner that is threaded onto the 
leading end of a string of 1.0-inch diameter probe rod. Collected samples have a volume 
ofup to 800 mL in the form of a 1.125-inch x 48-inch (29 mm x 1219 mm) core. Use of 
this method allows for collection of continuous core inside a cased hole, minimizing or 
preventing cross-contamination between different intervals during sample collection. 
The outer casing is advanced, one core length at a time, with only the inner probe rod and 
core being removed and replaced between samples. If the sampling zone of interest 
begins at some depth below ground surface, a solid drive tip must be used to drive the 
dual tube assembly and core to its initial sample depth. 

5.5 Special Considerations When Using Direct Push Sampling Methods 

• Liner Use and Material Selection - Direct Push Soil Samples are collected 
within a liner to facilitate removal of sample material from the sample barrel. 
The liners may only be available in a limited number of materials for a given 
sample tool, although overall, liners are available in brass, stainless steel, 
cellulose acetate butyrate (CAB), polyethylene terepthalate glycol (PETG), 
polyvinyl chloride (PVC) and Teflon®. For most SESD investigations, the 
standard polymer liner material for a sampling tool will be acceptable. When 
the study objectives require very low reporting levels or unusual 
contaminants of concern, the use of more inert liner materials such as 
Teflon® or stainless steel may be necessary. 

• Sample Orientation - When the liners and associated sample are removed 
from the sample tubes, it is important to maintain the proper orientation of 
the sample. This is particularly important when multiple sample depths are 
collected from the same push. It is also important to maintain proper 
orientation to define precisely the depth at which an aliquot was collected. 
Maintaining proper orientation is typically accomplished using vinyl end 
caps. Convention is to place red caps on the top of the liner and black caps 
on the bottom to maintain proper sample orientation. Orientation can also be 
indicated by marking on the exterior of the liner with a permanent marker. 

• Core Catchers - Occasionally the material being sampled lacks cohesiveness 
and is subject to crumbling and falling out of the sample liner. In cases such 
as these, the use of core catchers on the leading end of the sampler may help 
retain the sample until it is retrieved to the surface. Core catchers may only 
be available in specific materials and should be evaluated for suitability. 
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However, given the limited sample contact that core-catchers have with the 
sample material, most standard core-catchers available for a tool system will 
be acceptable. 

• Decontamination - The cutting shoe and piston rod point are to be 
decontaminated between each sample, using the procedures specified for the 
collection of trace organic and inorganic compounds found in Field 
Equipment and Decontamination - SESDPROC-205, most recent version. 
Within a borehole, the sample barrel, rods, and drive head may be subjected 
to an abbreviated cleaning to remove obvious and loose material, but must be 
cleaned between boreholes using the procedures specified for downhole 
drilling equipment in Field Equipment and Decontamination - SESDPROC-
205, most recent version. 

• Decommissioning- Boreholes must be decommissioned after the completion 
of sampling. Boreholes less than 10 feet depth that remain open and do not 
approach the water table may be decommissioned by pouring 30% solids 
bentonite grout from the surface, or pouring bentonite pellets from the 
surface, hydrating the pellets in lifts. Boreholes deeper than 10 feet, or any 
borehole that intercepts groundwater, must be decommissioned by pressure 
grouting with 30% solids bentonite grout, either through a re-entry tool string 
or through tremie pipe introduced to within several feet of the borehole 
bottom. 

• VOC Sample Collection - Observe precautions for volatile organic 
compound sample collection found in Section 3 of this procedure . 
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6 Split Spoonffirill Rig Methods 

6.1 General 

Split spoon sampling methods are used primarily to collect shallow and deep subsurface 
soil samples. All split spoon samplers, regardless of size, are basically split cylindrical 
barrels that are threaded on each end. The leading end is held together with a beveled 
threaded collar that functions as a cutting shoe. The other end is held together with a 
threaded collar that serves as the sub used to attach the spoon to the string of drill rod. 
Two basic methods are available for use, including the smaller diameter standard split 
spoon, driven with the drill rig safety hammer, and the larger diameter continuous split 
spoon, advanced inside and slightly ahead of the lead auger during hollow stem auger 
drilling. The following sections describe each of the specific sampling methods, along 
with details specific to each method. 

If gravel, concrete, etc. is present at or near the surface, it should be removed before the 
sample is collected. The depth measurement for the sample begins at the top of the soil 
horizon, immediately following any removed materials. Turf grass is not typically 
removed prior to sampling with these devices. 

6.2 Standard Split Spoon 

A drill rig is used to advance a borehole to the target depth. The drill string is then 
removed and a standard split spoon is attached to a string of drill rod. Split spoons used 
for soil sampling must be constructed of stainless steel and are typically 2.0-inches OD 
(1.5-inches ID) and 18-inches to 24-inches in length. Other diameters and lengths are 
common and may be used if constructed of the proper material. After the spoon is 
attached to the string of drill rod, it is lowered into the borehole. The safety hammer is 
then used to drive the split spoon into the soil at the bottom of the borehole. After the 
split spoon has been driven into the soil, filling the spoon, it is retrieved to the surface, 
where it is removed from the drill rod string and opened for sample acquisition. 

6.3 Continuous Split Spoon 

The continuous split spoon is a large diameter split spoon that is advanced into the soil 
column inside a hollow stem auger. Continuous split spoons are typically 3 to 5 inches in 
diameter and either 5 feet or 10 feet in length, although the 5-foot long samplers are most 
common. After the auger string has been advanced into the soil column a distance equal 
to the length of the sampler being used it is returned to the surface. The sampler is 
removed from inside the hollow stem auger and the threaded collars are removed. The 
split spoon is then opened for sampling. 
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6.4 Special Considerations When Using Split Spoon Sampling Methods 

• Always discard the top several inches of material in the spoon before 
removing any portion for sampling. This material normally consists of 
borehole wall material that has sloughed off of the borehole wall after 
removal ofthe drill string prior to and during inserting the split spoon. 

• Observe precautions for volatile organic compound sample collection found 
in Section 3, Method 5035. 
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7 Shelby Tube/Thin-Walled Sampling Methods 

7.1 General 

Shelby tubes, also referred to generically as thin-walled push tubes or Acker thin-walled 
samplers, are used to collect subsurface soil samples in cohesive soils and clays during 
drilling activities. In addition to samples for chemical analyses, Shelby tubes are also 
used to collect relatively undisturbed soil samples for geotechnical analyses, such as 
hydraulic conductivity and permeability, to support hydrogeologic characterizations at 
hazardous waste and other sites. 

If gravel, concrete, etc. is present at or near the surface, it should be removed before the 
sample is collected. The depth measurement for the sample begins at the top of the soil 
horizon, immediately following any removed materials. Turf grass is not typically 
removed prior to sampling with this device. 

7.2 Shelby Tube Sampling Method 

A typical Shelby tube is 30 inches in length and has a 3.0-inch OD (2.875-inch ID) and 
may be constructed of steel, stainless steel, galvanized steel, or brass. They also typically 
are attached to push heads that are constructed with a ball-check to aid in holding the 
contained sample during retrieval. If used for collecting samples for chemical analyses, it 
must be constructed of stainless steel. If used for collecting samples for standard 
geotechnical parameters, any material is acceptable. 

To collect a sample, the tube is attached to a string of drill rod and is lowered into the 
borehole, where the sampler is then pressed into the undisturbed material by hydraulic 
force. After retrieval to the surface, the tube containing the sample is then removed from 
the sampler head. If samples for chemical analyses are needed, the soil contained inside 
the tube is then removed for sample acquisition. If the sample is collected for 
geotechnical parameters, the tube is typically capped, maintaining the sample in its 
relatively undisturbed state, and shipped to the appropriate geotechnical laboratory. 

7.3 Special Considerations When Using Split Spoon Sampling Methods 

Observe precautions for volatile organic compound sample collection found in Section 3, 
Method 5035. 
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8 Backhoe Sampling Method 

8.1 General 

Backhoes may be used in the collection of surface and shallow subsurface soil samples. 
The trenches created by excavation with a backhoe offer the capability of collecting 
samples from very specific intervals and allow visual correlation with vertically and 
horizontally adjacent material. If possible, the sample should be collected without 
entering the trench. Samples may be obtained from the trench wall or they may be 
obtained directly from the bucket at the surface. The following sections describe various 
techniques for safely collecting representative soil samples with the aid of a backhoe. 

The depth measurement for the sample begins at the top of the soil horizon. 

8.2 Scoop-and-Bracket Method 

If a sample interval is targeted from the surface, it can be sampled using a stainless steel 
scoop and bracket. First a scoop and bracket are affixed to a length of conduit and is 
lowered into the backhoe pit. The first step is to take the scoop and scrape away the soil 
comprising the surface of the excavated wall. This material likely represents soil that has 
been smeared by the backhoe bucket from adjacent material. After the smeared material 
has been scraped off, the original stainless steel scoop is removed and a clean stainless 
steel scoop is placed on the bracket. The clean scoop can then be used to remove 
sufficient volume of soil from the excavation wall to make up the required sample 
volume. 

8.3 Direct-from-Bucket Method 

It is also possible to collect soil samples directly from the backhoe bucket at the surface. 
Some precision with respect to actual depth or location may be lost with this method but 
if the soil to be sampled is uniquely distinguishable from the adjacent or nearby soils, it 
may be possible to characterize the material as to location and depth. In order to ensure 
representativeness, it is also advisable to dress the surface to be sampled by scraping off 
any smeared material that may cross-contaminate the sample. 

8.4 Special Considerations When Sampling with a Backhoe 

• Do not physically enter backhoe excavations to collect a sample. Use either 
procedure 8.2, Scoop-and-Bracket Method, or procedure 8.3, Direct-from
Bucket Method to obtain soil for sampling. 

• Smearing is an important issue when sampling with a backhoe. Measures 
must be taken, such as dressing the surfaces to be sampled (see Section 2.3), 
to mitigate problems with smearing. 

SESD Operating Procedure 
Soil Sampling 

Effective Date: December 20, 2011 

Page 24 of25 SESDPROC-300-R2 
Soil Sampling(300)_AF.R2 



• 

COPY 

• Paint, grease and rust must be removed and the bucket decontaminated prior 
to sample collection. 

• Observe precautions for volatile organic compound sample collection found in 
Section 3, Method 5035. 
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1) Scope and Applicability 

Metals by ICP-MS 
HN-MET-008-ROS 
Effective: 07/01/2012 
Page 1 of 35 

1 .1 Inductively coupled plasma-mass spectrometry (ICP-MS) is applicable to the 
determination of a large number of elements as either dissolved (aqueous only) or 
total metals. 

1.2 This method is applicable to a variety of matrices including: drinking water, non
potable water, solid/chemical materials, and biological tissue. 

1.3 ICP-MS has been applied to the determination of over 60 elements in various matrices. 
The method is applicable to analytical ranges of approximately 0.005 mg/L to 900 
mg/L for aqueous matrices and 0.5 mg/kg to 900 mg/kg for solid matrices. 

1.4 Method detection limits, quantitation limits, and linear ranges will vary with matrices, 
instrumentation, and operating conditions. 

1.5 SW-846 Method 6020A is used to determine the analytes listed in Tables 20.1-A. This 
table lists more elements than the current version of Method 6020A. The additional 
elements are included based upon results of demonstrations of precision and accuracy 
and completion of method detection limit studies for aqueous and solid matrix. 

1.6 Method 200.8 is used to determine the analytes listed in Table 20.1-B. 

1 .7 Internal standards are used for each analyte determined by ICP-MS. The internal 
standard mix used consists of 6Li, 45Sc, 89Y, 115 ln, 159Tb, 165Ho, and 209Bi. 89Y is used for 
analysis in helium gas mode. 

2) Summary of Procedure 

2.1 Prior to analysis, samples that require total ("acid-leachable") values must be digested 
using appropriate sample preparation methods as specified in SOP HN-MET-009 and 
HN-MET-01 0, Metal Digestion in Solid and Aqueous Matrices for ICPMS. 

2.2 Analyte species originating in a liquid are nebulized and the resulting aerosol 
transported by argon gas into the plasma torch. Ions are produced by radio frequency 
inductively coupled plasma, entrained in the plasma gas, and introduced into a mass 
spectrometer. The ions are sorted according to their mass-to-charge ratios and 
quantified with a channel electron multiplier. Interferences must be assessed and valid 
corrections applied. Interference correction must include compensation for 
background ions contributed by the plasma gas, reagents, and constituents of the 
sample matrix. 

3) Definitions 

3.1 Dl Water: De-ionized (DI) water meeting purity characteristics of ASTM Type II or 
greater 

3.2 Laboratory Control Sample (LCS): A clean matrix spiked with known concentrations of 
compound(s) representative of the target analytes and carried throughout the 
preparative process. 
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3.3 Matrix: The component or substrate (e .g., surface water, groundwater, soil) containing 
the analytes of interest. 

3.4 Matrix Spike (MS): An aliquot of sample spiked with a known concentration of target 
analyte(s) and carried throughout the entire preparative process. 

3.5 Matrix Spike Duplicate (MSD): A duplicate sample spiked with identical concentrations 
of target analyte(s) and carried throughout the preparative process. 

3.6 Method Blank (MBLK): An analyte-free matrix to which all reagents are added In the 
same volumes or proportions as used in sample processing and carried through the 
complete sample preparation and analytical procedure. 

3.7 Standard Curve: A plot of concentrations of known analyte standards versus the 
instrument response to the analyte. 

3.8 Internal Standard: A known amount of standard added to a test portion of a sample 
and carried through the entire measurement process as a reference for evaluating and 
controlling the precision and bias of the analytical test method. 

3.9 Linear Dynamic Range (LDR): The concentration range through which the instrument 
response Is linear. 

3.1 0 Method Detection Limit (MDL): The minimum concentration of an analyte that can be 
identified, measured, and reported with 99% confidence that the analyte concentration 
is greater than zero. 

3.11 Method Quantitation Limit (MQL): Lowest concentration level at which an analyte may 
be reliably reported. The MQL may also be referred to as the Method Report Limit 
(MRL), Practical Reporting Limit (PQL), or Required Reporting Limit (RRL). 

3.1 2 Low-Level Quality Control sample (LLQC): A clean matrix sample spiked at the MQL 
and carried through the entire preparation and analysis process. 

3.13 Low-Level Initial Calibration Verification (LLICV): A sample spiked at the MQL, used to 
validate the lower end of the initial calibration. 

3.14 Low-Level Continuing Calibration Verification (LLCCV): A sample spiked at the MQL 
and analyzed periodically throughout an analytical sequence, monitoring continued 
performance of the lower end of a calibration. 

4) Health and Safety Warnings 
4. 1 Lab Safety 

4.1 .1 Due to various hazards in the laboratory, safety glasses, disposable gloves, 
and laboratory coats or aprons must be worn when working with unknown 
samples. In addition, heavy-duty gloves and a face shield are recommended 
when dealing with toxic, caustic, and/or flammable chemicals. 

4.1 .2 The toxicity or carcinogenicity of each reagent used has not been precisely 
defined. However, each chemical used must be treated as a potential health 
hazard and exposure reduced to the lowest possible level. The laboratory 
maintains a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data 
handling sheets (MSDS) is available to all personnel involved i'n these analyses. 
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4.2.1 Procedures for sample disposal are documented in SOP HN-SAF-001, Waste 
Disposal Procedures. 

4.2.2 Samples must be disposed according to Federal, State, and local regulations: 

4.3 Pollution Prevention 

4.3.1 The quantities of chemicals purchased, when possible, must be based on the 
expected usage during its shelf life. 

4.3.2 Standards and reagents must be prepared in volumes consistent with 
laboratory use to minimize the volume of expired standards or reagents to be 
disposed. 

5) Cautions 

5.1 Routine preventative maintenance must be performed as scheduled and documented 
to assure optimum instrument performance. Typical routine maintenance includes 
inspection and replacement of sample delivery tubing. Maintenance performed shall be 
recorded in a dedicated instrument maintenance logbook. Refer to HN-EQ-004 for 
additional information. 

6) Interferences 

6.1 Isobaric elemental interferences in ICP-MS are caused by isotopes of different elements 
forming ions with the same nominal mass-to-charge ratio (m/z) as those being 
monitored. A data system must be used to correct for these interferences. This 
involves determining the signal for another isotope of the interfering element and 
subtracting the appropriate signal from the analyte isotope signal. Such corrections 
will only be as accurate as the accuracy of the isotope ratio used in the elemental 
equation for data calculations. Isotope ratios should be established prior to the 
application of any corrections. 

6.2 Isobaric molecular and double-charged ion interferences in ICP-MS are caused by ions 
consisting of more than one atom or charge, respectively. Most isobaric interferences 
that could affect ICP-MS determinations have been identified In the literature [3,4]. 
Examples include ArCI+ ions on the 75As signal and MoO+ ions on the cadmium 
isotopes. While the approach used to correct for molecular isobaric interferences is 
demonstrated below using the natural isotope abundances from the literature [5], the 
most precise coefficients for an Instrument can be determined from the ratio of the net 
isotope signals observed for a standard solution at a concentration providing suitable 
(<1 percent) counting statistics. Because the 35CI natural abundance of 75.77 percent is 
3.13 times the 37CI abundance of 24.23 percent, the chloride correction for arsenic can 
be calculated (approximately) as follows (where the 38Ar37CI+ contribution at m/z 75 is a 
negligible 0.06 percent of the 40Ar35CI+ signal): corrected arsenic signal (using natural 
isotopes abundances for coefficient approximations)= (m/z 75 signal)- (3.13) (m/z 
77 signal)+ (2 .73) (m/z 82 signal), (where the final term adjusts for any selenium 
contribution at 77 m/z). 

NOTE: Arsenic values can be biased high by this type of equation when the net signal at m/z 82 is caused 
by ions other than 82Se +, (e.g., 81 BrF from bromine wastes {6]). 
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6.3 The accuracy of these types of equations is based upon the constancy of the OBSERVED 
isotopic ratios for the interfering species. Corrections that presume a constant 
fraction of a molecular ion relative to the "parent" ion have not been found to be 
reliable, e.g., oxide levels can vary. If a correction for an oxide ion is based upon the 
ratio of parent-to-oxide ion intensities, the correction must be adjusted for the degree 
of oxide formation by the use of an appropriate oxide Internal standard previously 
demonstrated to form a similar level of oxide as the interferent. This type of 
correction has been reported for oxide-ion corrections using ThO•/Th• for the 
determination of rare earth elements. The use of aerosol de-solvation and/or mixed 
plasma has been shown to greatly reduce molecular interferences. These techniques 
can be used provided that method detection limits, accuracy, and precision 
requirements for analysis of the samples can be met. 

6.4 Physical interferences can be associated with sample nebulization and transport 
processes as well as with ion-transmission efficiencies. Nebulization and transport 
processes can be affected if a matrix component causes a change In surface tension 
viscosity. Changes in matrix composition can cause significant signal suppression or 
enhancement. Dissolved solids can deposit on the nebulizer tip of a pneumatic 
nebulizer and on the interface skimmers (reducing the orifice size and the Instrument 
performance). Total solid levels below 0.2% (2,000 mg/L) have been currently 
recommended to minimize solid deposition. An internal standard can be used to 
correct for physical interferences, If it is carefully matched to the analyte so that the 
two elements are similarly affected by matrix changes. When completing analysis by 
Method 6020A, If the intensity level of an internal standard falls below 70 percent of 
the intensity of the calibration standard used for reference, the sample must be 
reanalyzed after a fivefold (1 +4) or greater dilution has been performed. When 
completing analysis by Method 200.8 and the intensity of the internal standard is less 
than 60 percent or greater than 125 percent of the intensity of the calibration standard 
used for reference, the sample must be reanalyzed after a fivefold (1 +4) or greater 
dilution has been performed. 

6.5 Memory Interferences can occur when there are large concentration differences 
between samples or standards that are analyzed sequentially. Sample deposition on 
the sampler or skimmer cone, spray chamber design, and the type of nebulizer affects 
the extent of the memory interferences that are observed. The rinse period between 
samples must be long enough to eliminate significant memory Interference. 

7) Personnel Qualifications and Responsibilities 
7.1 General Responsibilities- This method is restricted to use by or under the supervision 

of analysts experienced in the method. A four-year science or technical degree is 
recommended. 

7.2 Analyst- It Is the responsibility of the analyst(s) to: 

7.2.1 Read, understand, and follow this SOP as written. 
7.2.2 Produce contractually compliant data that meets all quality requirements 

using this procedure and HN-QAQC-009 Data Reduction, Review and 
Validation. 

7.2.3 Complete the required demonstration of proficiency prior to performing this 
procedure without supervision. 

7.2.4 Create a data entry batch in e-LIMS for peer review. 
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7.3 Section Supervisor- It is the responsibility of the section supervisor to: 

7.3 .1 Ensure that all analysts have the technical ability and have received adequate 
training required to perform this procedure. 

7.3.2 Ensure analysts have completed the required demonstration of proficiency 
before performing this procedure without supervision. 

7.3.3 Produce contractually compliant data that meets all quality requirements 
using this procedure and the Data Reduction, Review and Validation SOP. 

8) Sample Collection, Handling, and Preservation 

8.1 Aqueous samples shall be collected in 500 ml plastic containers and preserved to a pH 
of <2 with HN0

3
_ 

8.2 Dissolved metal analyses shall be field filtered through a 0.451-J filter and preserved to 
a pH of <2 with HN0

3
• Filtering should be completed in the field at time of sampling. 

8.3 Sample pH should be verified at time of sample receipt and adjusted if necessary. 

8.3.1 If adjusted at time of receipt, the sample shall be stored for a period of 16 
hours after which the pH adjustment will be verified. 

8.4 Soil samples should be collected in 4 oz wide mouth plastic containers. 

8.5 Samples may be stored at room temperature. The holding time is six months for 
aqueous and solid matrices. 

9) Equipment and Supplies 

9.1 Inductively coupled plasma-mass spectrometer (Agilent 7500ce): Capable of providing 
resolution, better than or equal to 1.0 amu at 5% peak height. The system must have a 
mass range from at least 5 to 250 amu and a data system that allows for corrections of 
isobaric interferences and the application of the internal standard technique. Use of a 
mass-flow controller for the nebulizer argon/helium and a peristaltic pump for the 
sample solution is required. 

9.2 Various Class A volumetric flasks: 1 0.0, 25, 50, 100, 250, etc. 

9.3 Variable volume pipettes: 1.0 and 5.0 mi. 

1 0) Standards and Reagents 

1 0.1 Argon gas supply: High-purity grade (99.99%). 

1 0.2 Helium gas supply: High-purity grade (99.99%). 

1 0.3 Nitric acid, concentrated (trace metal grade) 

1 0.4 Hydrochloric acid, concentrated (trace metal grade) 

Note: Acids used in the preparation of standards and samples for /CP-MS must be of high purity. Re-distilled 
acids are recommended due to the high sensitivity of the instrumentation. 

1 0.5 Diluent Solution 

1 0.5 .1 Prepare as a solution containing 5% HN03 - 1% HCI. 
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1 0.6.1 Metals Mix standard w/ Ag, AI, As, Ba, Be, Cd, Co, Cr, Cu, Li, Mn, Mo, Nl, Pb, 
Sb, Se, Sr, Sn, Tl, V, and Zn @ 1 0 mg/L and Fe, K, Ca, Na, and Mg @ 1 000 
mg/L and Bat 50 mg/L. (available from VHG ZALSLAB901-500 or equivalent) 

1 0.6.2 Ti and Si Spike Stock@ 1 000 ppm (available from Environmetal Express) 

1 0.6.2.1 Single Element Working Spike Ti@ 10 mg/L and Si@ 50 mg/L. 

1 0.6.2.1.1 Add 5 ml Ti and 25 ml Sl Stock to 300 ml Dl water in a 500 
ml volumetric flask. 

1 0.6.2.1.2 Acidify with 1 0 ml Nitric and 5 ml Hydrochloric acid. 
1 0.6.2.1.3 Bring to final volume with Dl water. 

1 0.6.3 Low-level Metals Mix Standard I w/ As, Ba, Cr, Co, Cu, Pb, Mn, Ni, Se, Ag, Sr, 
Tl, and V@ 0.5 mg/L and Be and Cd@ 0.2 mg/L and AI, Li, and Zn@ 1.0 
mg/L and B@ 2.0 mg/L and Fe@ 8.0 mg/L and Mg, K, and Na@ 20 mg/L 
and Ca@ 50 mg/L. (available from VHG ZALSLAB11 03-1 00 or equivalent) 

1 0.6.4 Low-level Metals Mix Standard II w/ Sn @ 0.2 mg/L and Sb, Mo, and Ti@ 0.5 
mg/L. (available from VHG ZALSLAB11 04-1 00 or equivalent) 

10.7 Initial Calibration Stock Standards (available from SPEX or equivalent): 

1 0.7.1 Stock 1: 20 mg/L- Ag, AI, As, Ba, Be, Cd, Co, Cu, Cr, Mn, Mo, Ni, Pb, Sb, Se, 
Tl, V, Zn, 

1 0.7.2 Stock 2: 1,000 mg/L- B 
1 0.7.3 Stock 3: 1,000 mg/L- Fe, K, Ca, Na, Mg 
1 0. 7.4 Stock 4: 1,000 mg/L _ Sr 
1 0.7.5 Stock 5: 1,000 mg/L- Ti 
10.7.6 Stock 6:1,000 mg/L-Sn 
10.7.7 Stock 7: 1,000 mg/L- Li 
1 0.7.8 Stock 8: 1,000 mg/L- Si 
1 0.7.9 Stability of stock standards shall be consistent with the manufacturer's 

expiration date. 

1 0.8 Intermediate Stock Standard for B and Si @ 1 00 mg/L and Sr, Ti, Sn @ 1 0 mg/L and Li 
@50 mg/L: 

1 0.8.1 Add approximately 40 mL of Dl water to (3) 50 mL volumetric flasks. Acidify 
each using 2 mL Nitric acid and 0.5 mL Hydrochloric acid. 

1 0.8.2 Quantitatively add 0. 5 mL each of Stock 4, 5, and 6 (from Section 1 0. 7) to first 
flask. 

1 0.8.3 Quantitatively add 5.0 mL of Stock 2 and 8 (from Section 1 0.7) to the second 
flask. 

1 0.8.4 Quantitatively add 2.5 mL of Stock 7 (from Section 1 0.7) to the third flask. 
1 0.8.5 Bring each to a final volume of 50 ml with Dl water. 
1 0.8.6 The intermediate stock standard is stable for a period of 6 months. The 

expiration date may not exceed that of any parent solution. 

10.9 Working Initial Calibration Standards: 

1 0.9.1 Working Calibration Stock Standard 
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1 0.9.1.1 Add approximately 12S ml of Dl water to a 200 ml Class A 
volumetric flask. Acidify with 8 ml Nitric acid and 2 ml 
Hydrochloric acid. 

1 0.9.1 .2 Add 1 0 ml of Stock 3 (Section 1 0.7 .3), 1 0 ml of Sr, Ti, Sn, 
intermediate stock (Section 1 0.8.2), S ml of B, Si intermediate stock 
(Section 1 0.8.3), 2 ml of Li intermediate stock (section 1 0.8.4), and 
S ml of Stock 1 (Section 10.7.1). 

1 0.9.1 .3 Bring to a final volume of 200 ml with Dl water. 
1 0.9.1 .4 The working standard must be replaced weekly and the expiration 

date may not exceed that of any parent solution. 

1 0.9.2 Calibration Standards 

1 0.9.2.1 Prepare, at a minimum, five (S) initial calibration standards from the 
Working Calibration Stock Standard (Section 1 0.9.1) as detailed in 
Table 1 0.9.2. 

1 0.9.2.2 Calibration Standards are to be prepared on a daily basis. 

Table 10 9 2 .. 
Standard Amount of Working Final Volume Final Concentration 

Calibration Stock 
(Note 1) (Note 2) 

Level I Oml 50ml OJ..Lg/L 
Level II 1.0 mL of Level V 50ml 0.2 J..lg/L 
Level III 1.0 ml of Level VII 50ml 2J.lg/L 
Level IV 2.5 ml of Level VII 50ml 5 J..lg/L 
Level V 5.0 ml of Level VII 50ml 10 j.lg/L 
Level VI 5ml 50ml 50 J.l_g/L 
Level VII 10 ml 50ml 100 j.lg/L 
Level VIII 20ml 50ml 200 f.lg/L . . Note (1): Add1twnal standards may be added to extend the calibration range . 

Note (2): All standards must be adjusted to a final acid concentration of 4% HN03 and 1% 
HCl solution. 

1 0.1 0 Stock Calibration Check Solutions (ICS): 

10.10.1 ICS1: Ag, AI, As, Ba, Be, Cd, Co, Cr, Cu, Mn, Ni, Pb, Sb, Se, Tl, V, Zn@ 10 
mg/L. (available from SPEX) 

10.1 0.2 iCS3: Ca, Fe, K, Mg, Na@ 200 mg/L. (available from SPEX) 
10.1 0.3 ICSS: Mo, Sn, Sr, Ti @ 1 0 mg/L. (available from SPEX) 
10.10.4 Boron and Si@ 1,000 mg/L. (available from Environmental Express or 

equivalent) 

10.1 0.4.1 Boron and Si Working Solution@ SO mg/L 

10.1 0.4.1.1 Add approximately 40 ml of Dl water to a SO ml Class A 
volumetric flask. Acidify with 2 ml Nitric acid and O.S ml 
Hydrochloric acid. 

10.1 0.4.1.2 Add 2.S ml of the 1,000 mg/L Boron standard and 2.5 ml 
of the 1,000 mg/L Si standard (Section 1 0.1 0.4). 

1 0.1 0.4.1.3 Bring to a final volume of SO ml with Di water. 
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1 0.1 0.4.1 .4 Solution is stable for a period of 6 months 

10.10.5 Lithium@ 1,000 mg/L. (available from Environmental Express or equivalent) 

10.1 0.5.1 Lithium Working Solution@ 1 Omg/L 

10.1 0.5.1 .1 Add approximately 40 ml of Dl water to a 50 ml Class A 
volumetric flask. Acidify with 2 ml Nitric acid and 0.5 ml 
Hydrochloric acid. 

10.1 0.5.1.2 Add 0.5 ml of the 1,000 mg/L Lithium standard (section 
1 0.1 0.5). 

10.1 0.5.1.3 Bring to a final volume of 50 mL with Dl water. 
10.1 0.5.1.4 Solution is stable for a period of 6 months. 

10.11 Initial Calibration Verification (ICV/CCV) Solution: 

1 0.11 .1 Working ICV /CCV Solution @ 100/1 0000/1 00/500 ug/L for ORS Method and 
80/8000/80/400 for CLP Method iCV only. 

10.11.1.1 Add 500 J.LIICS1 (Section10.10.1), 2.5 mi1CS3 (Section 10.10.2), 
500 ~I ICSS (Section 1 0.1 0.3), 500 ~I of boron/silica working 
solution (Section 10.1 0.4.1 ), and 500 ~I Lithium working solution 
(Section 10.1 0.5.1) to a 50 ml Class A volumetric flask. All of these 
spike volumes are reduced by 80% for CLP Method. 

10.11 .1.2 Bring to volume with diluent solution (Section 1 0.5) 
10.11 .1.3 Prepare fresh daily. 

1 0.11 .2 The stock standard(s) for the ICV solution must be obtained from a second 
source supplier or, if purchased from the same supplier, be a different 
solution warrantied to be prepared from a different lot of parent constituents . 

1 0.12 Low-Level Initial Calibration Verification solution (LLICV /CCV) spike@ MQL: 

10.12.1 Add approximately 40 mL Dl water to a 50 mL volumetric flask and acidify 
with 2 mL Nitric acid and 0.5 mL Hydrochloric acid. 

10.12.2 Pipet 0.5 mL Low-Level Metals mix standard I (section 1 0.6.3) and 0.5 mL 
Low-Level Metals mix standard II (section 1 0.6.4) 

10.12.3 Bring to volume with Dl water. 
10.12.4 Prepare fresh daily 

10.13 Initial Calibration Blank (ICB): 

10.13.1 Prepare reagent water with a 4% HN0
3 

& 1% HCI content. 

1 0.14 Interference Check Sample A (ICSA) Stock Standard- Available from SPEX: Cl @ 1 0,000 
mg/L; C@ 2,000 mg/L; AI, Ca, Fe, K, Mg, NA, S@ 1,000 mg/L; Mo, Ti@ 20 mg/L. 

1 0.1 5 Interference Check Sample A (ICSA) Working Standard 

10.15.1 Add 2.5 ml of ICSA (Section 1 0.14) to a 50 ml Class A volumetric flask. 
10.15.2 Dilute to 50 ml with diluent solution (Section 1 0.5). 
10.15.3 Prepare weekly. 

10.16 Interference Check Sample AB (ICSAB) Working Standard 
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1 0.16.1 Prepare same as CCV (Section 1 0.11 .1) not bringing to final volume. 
1 0.16.2 Add 2.5 ml ICSA (Section 1 0.14) 
10.16.3 Dilute to 50 ml with diluent solution (Section 1 0.5). 
1 0.16.4 Prepare weekly. 

10.17 Linear Dynamic Range (LDR) Check Solution 

1 0.17 .1 Add 1 0 ml Stock Spike (Section 1 0.6.1 and 1 0.6.2) to a 50 ml Class A 
volumetric flask. 

1 0.1 7.2 Bring to volume with diluent (Section 1 0.5). 
1 0.1 7.3 This solution should be replaced weekly or if degradation is noted. The 

expiration date may not exceed that of any parent solution. 

10.18 Continuing Calibration Blank: 

1 0.1 8.1 Same as Section 1 0.13. 

1 0.1 9 Continuing Calibration Verification: 

1 0.19.1 Same as Section 1 0.11. 

10.20 Low-Level Continuing Calibration Verification: 

10.20.1 Same as Section 1 0.12. 

10.21 Internal Standard Stock Standard: 

1 0.21.1 Yttrium @ 1 000 mg/L. Available from Environmental Express. 
10.21.2 Multi-Element Mix containing Li, Sc, Y, In, Tb, Ho, and Bi@ 10 mg/L. Available 

from VHG Labs. 

1 0.22 Internal Standard -Working Solution: 

1 0.22.1 Add 5 ml of Multi-Element Mix (Section 1 0.21.2) and 500 1-11 of Y standard 
(Section 1 0.21 .1) to a SO ml Class A volumetric flask. 

10.22.2 Bring to volume with diluent (Section 1 0.5). 
10.22.3 This solution should be replaced if degradation is noted. The expiration date 

may not exceed that of any parent solution. 

10.23 ICP-MS Tune Stock Solution: 

1 0.23 .1 Tuning solution containing 1 0 mg/L of Be, Mg, Co, In, Ba, Ce, Li, Rh, Tl, U, Y, 
and Pb. 

10.24 ICP-MS Working Tune Solution@ 1 0 ppb: 

10.24.1 Dilute 1 ml of the ICP-MS tune stock solution (Section 10.23.1) to 1 L. 
1 0.24.2 Working tune solution must be replaced every 6 months or if degradation is 

noted. The expiration date of this solution may not exceed that of its parent. 
1 0.24.3 ICPMS2 may use a further 1 Ox dilution of this tune@ 1 ppb due to the 

enhanced sensitivity. 

10.25 Stock Spiking Solution: 

Multi-element standards documented in Sections 1 0.6.1 and 1 0.6.2 shall be used for 
spiking. 
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10.25.1 SoiiSpike: 

10.25.1 .1 A 500 111 volume of each spike solution is added to 0.5 gram of 
solid after transfer to the digestion vessel. Following digestion (HN
MET-009), the digestate is brought to a final volume of 50 mi. 
Theoretical spike value is the 100 mg/kg for the trace metals, 1000 
mg/kg for Ca/Fe/Mg/Na/K, and 25 mg/kg forB and Si. 

10.25.2 Water Spike: 

1 0.25.2.1 A 500111 volume of spike solutions 1 0.6.1 and 1 0.6.2 is added to 
the 50.0 ml volume of aqueous sample after transfer to the 
digestion vessel. Following digestion (HN-MET-01 0), the digestate is 
brought to a final volume of 50.0 mi. Theoretical spike value is 0.1 
mg/L for the trace metals, 1 0 mg/L for Ca/Fe/Mg/Na/K, and 0.5 
mg/L for B and Si. 

11) Method Calibration 
11 .1 Start-up Procedure 

11.1 .1 Visual check of instrument: 

11 .1.1.1 Inspect auto-sampler tubing; peristaltic pump tubing should be 
replaced daily. 

11 .1 .1.2 Inspect sampling cone and skimmer cone for deposit build up; if 
build up is noticed, either clean or replace cone. 

11 .1 .1 .3 Verify argon gas flow; ensure there is 1 00 PSI coming into the 
instrument. 

11 .1.1 .4 Check vacuum pressure and oil levels. 
11.1.1.5 Check that the heat exchanger unit is turned on. 
11 .1 .1 .6 Record maintenance in routine maintenance logbook. 

11 .1 .2 Turn plasma on and let the instrument stabilize for approximately 30-45 
minutes. 

11 .1 .3 During stabilization, verify basic instrument operating parameters. These 
parameters should be set at approximately: 

1 1 . 1 . 3. 1 RF power = 1 5 OOV 
11.1.3.2 RF matching= 1.8V 
11.1.3.3 Peristaltic Pump= 0.1 rps 
11 .1.3.4 S/C Temp= 2° C. 
11 .1.3.5 Small adjustments to the EM voltage and/or maintenance may be 

required to meet subsequent tuning specification. This may be 
done using the Autotune function In the software. 

11 .1 .4 After instrument stabilization, perform an instrument tune using the ICP-MS 
Tune solution (Section 1 0.24). This is a preliminary tune to evaluate 
performance across the operating mass range of the instrument. 
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11.1 .4.1 Analyze the ICP-MS tune solution in 5 replicates prior to the initial 
calibration. 

11 .1 .4.2 Adjust mass calibration such that the unit mass falls within± 0.1 
amu of the expected value. 

11 .1.4.3 Acceptance Criteria: 

11.1.4.3.1 Resolution should be~ 0.75 amu at 5% peak height, and 
must be <0.90 amu. 

11 .1 .4.3.2 Mass calibration must be+/- 0.1 amu from the true value. 
11 .1 .4.3.3 Relative standard deviations (RSD) of absolute signals from 

the five replicates must be < 5% for all analytes. 
11.1.4.3.4 internal standard criteria are not applicable to the iCP·MS 

tune solution. 

11.1.5 A P/A factor update shall be performed utilizing the 1 Oug/L standard 
incorporated in the initial calibration curve. This should be updated on a 
regular basis when a calibration curve begins to fail, a new calibration curve is 
used, and after instrument maintenance. 

11 .1 .6 A five-point calibration (minimally) must be conducted daily utilizing a 
calibration blank and four calibration standards (Section 1 0.9.2). 

11 .1 .6.1 All measurements must be based upon at least three integrations. 
11 .1 .6.2 Reported values must use the average of the multiple integrations. 
11 .1 .6.3 Results of the calibration blank must be < 3 times the current iDL 

for each element. 
11 .1 .6.4 Internal standard criteria must be achieved for all analyses. 

11 .2 Initial Calibration Curve: 

11.2.1 A linear regression (first order fit) of the instrument response versus the 
concentration of the standards is employed for subsequent quantitation. The 
instrument response is treated as the dependent variable (y) and the 
concentration as the independent variable (x). The regression will produce the 
slope and intercept terms for a linear equation in the form: 

y=ax+b 
Where: 
y = instrument response (peak area) 
a = slope of the line (coefficient of x) 
x = concentration of the calibration standard 
b = blank intercept 

11.2.2 The analyst should not force the line through the origin, but have the 
intercept calculated from the five data points. 

11.2 .3 The regression calculation correlation coefficient (r) must be~ 0.998. 

11 .3 Initial Calibration Verification (ICV): 

11 .3 .1 The initial calibration must be verified utilizing a second source calibration 
verification standard at a concentration below the mid-point of the calibration 
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11.3.2 The ICV must be run after each new initial calibration curve. 
11.3.3 Must meet accuracy performance criteria as outlined in the applicable LIMS 

test code. 
11.3.4 Internal standard criteria must be achieved for the ICV analysis. 

11 .4 Low-Level Initial Calibration Verification (LLICV): 

11 .4.1 The LLICV is analyzed at the laboratory MQL to verify the lower end of the 
Initial calibration. (Section 1 0.1 2) · 

11 .4.2 The LLICV must be run after each new Initial calibration 
11 .4.3 Must meet accuracy performance criteria as outlined in the applicable LIMS 

test code. 
11.4.4 Internal standard criteria must be achieved for the LLICV analysis. 

11 .5 Interference Check Solutions (ICS): 

11.5 .1 The ICS (Section 1 0.1 5 & 1 0.16) must be analyzed at the beginning of an 
analytical sequence and every 8 hours during the analytical run. 

11.5.2 Must meet accuracy performance criteria as outlined in the applicable LIMS 
test code. 

11.5.3 Internal standard criteria must be achieved for each ICS analysis. 

11 .6 Continuing Calibration Verification (CCV): 

11 .6.1 A same source standard must be analyzed at the beginning of each daily 
batch, after a maximum of 1 0 samples run (including the Method Blank, LCS, 
and MS/MSD), and at the end of the analytical run. 

11.6.2 Must meet accuracy performance criteria as outlined in the applicable LIMS 
test code. 

11.6.3 Internal standard criteria must be achieved for each CCV analysis. 

11.7 Low-Level Continuing Calibration Verification (LLCCV): 

11.7.1 A low-level sample (section 1 0.20) must be analyzed at the beginning of each 
daily batch, after a maximum of 10 samples run (including QC), and at the 
end of the analytical sequence. 

11.7 .2 Must meet accuracy performance criteria as outlined in the applicable LIMS 
test code. 

11.7.3 Internal standard criteria must be achieved for each LLCCV analysis. 

12) Sample Preparation/Analysis 
12.1 Digestion procedures are presented in the applicable sample preparation SOP (HN-MET-

009 and HN-MET-01 0). 

12.2 When internal standard response falls outside acceptance criteria (<70% for 6020A and 
<60% or> 12 5% for 200.8), dilute the sample and reanalyze. 

12.3 Typical Analytical Sequence: 

12.3 .1 
12.3.2 
12.3.3 

Initial Calibration curve, minimum four standards and a blank 
Initial Calibration Verification standards (once daily) 
Initial Calibration Verification Blank (once daily) 
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12.3 .4 Low-Level Initial Calibration Verification Standard (once daily) 
12.3.5 Interference Check Sample A (ICSA) 
12.3.6 Interference Check Sample AB (ICSAB) 
12.3 .7 Continuing Calibration Verification (CCV) 
12.3.8 Low-Level Continuing Calibration Verification Standard (LLCCV) 
12.3.9 Continuing Calibration Blank (CCB) 
12.3.1 0 Method blank (one MB per preparation batch of 20 or less) 
12.3.11 Low-Level Quality Control Sample (one LLQC per preparation batch of 20 or-

less) 
12.3 .1 2 Laboratory Control Sample (one per preparation batch of 20 or less) 
1 2.3 .1 3 Client sample(s) 
12.3.14 Matrix spike 

12.3.14.1 For Method 200.8, prepare at a 10% frequency (one per every 10 
samples) 

12.3.14.2 For Method 6020A, prepare at a 5% frequency (one per preparation 
batch of 20 or less) 

1 2.3 .1 5 Matrix spike duplicate 

12.3.15.1 For Method 200.8, prepare at a 10% frequency (one per every 1 0 
samples) 

12.3.15.2 For Method 6020A, prepare at a 5% frequency (one per preparation 
batch of 20 or less) 

12.3.16 Continuing Calibration Verification Standard (CCV after every 10 samples) 
12.3 .1 7 Continuing Calibration Blank (CCB after every ten samples) 
12.3 .1 8 Low-Level Continuing Calibration Verification Standard (LLCCV after every 10 

samples) 
12.3 .1 9 Client samples and batch QC samples (dilution test sample, PDS, MB, LCS and 

MS) - total of ten or less samples 
12.3.20 Continuing Calibration Verification Standard (CCV at end of analytical 

sequence) 
12.3.21 Continuing Calibration Blank (CCB at end of analytical sequence) 
12.3.22 Low-Level Continuing Calibration Verification Standard (LLCCV at end of 

analytical sequence) 

1 2.4 Dilution test: 

12.4.1 If the analyte concentration is within the linear dynamic range of the 
instrument and sufficiently high (minimally, a factor of at least 100 times 
greater than the concentration in the reagent blank), an analysis of a fivefold 
dilution must agree within ± 1 0% of the original determination. If not, an 
Interference effect must be suspected. 

12.5 Post-Digestion Spike (PDS) Addition : 

12.5.1 An analyte spike added to a portion of a prepared sample should fall within 
the laboratory derived acceptance criteria. 

12.5.2 The spike addition should be based on the indigenous concentration of each 
element of interest in the sample. 

12.5.3 If the spike is not recovered within the specified limits, the sample should be 
diluted and reanalyzed to compensate for the matrix effect. 
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12.5.4 Results must agree to within 10% of the original determination. 
12.5.5 The use of a standard-addition analysis procedure may also be used if the 

dilution technique proves Inconclusive. 
12.5.6 Post Digestion Preparation: 

12.5.6.1 To a 10 ml portion of digestion sample, add 100 Ill of Metals mix 
standard I. (Section 1 0.6.1) 

12.5 .6.2 The theoretical spike is 1 00 ug/L for the trace metals, 10,000 ug/L 
for minerals, and 500 ug/L for Boron. 

12.6 Method of Standard Additions (MSA): 

12.6.1 When MS/MSD and PDS criteria are not met, the method of standard additions 
may be used to determine an accurate analyte level. 

12.6.2 The MSA is an extension of the PDS where three PDS are performed on the 
same sample. 

12.6.2.1 Ideally, the first PDS is spiked at approximately 50% of the 
estimated analyte concentration. The second PDS is spiked at 
-1 00% and the third at -150%. 

12.6.3 The MSA analyte concentration Is determined using linear regression using 
the four data points. An MS Excel spreadsheet calculation is employed to 
calculate results from MSA. 

13) Troubleshooting 

13.1 Refer to Agilent 7500ce hardware manual for specific technical troubleshooting 
guidance. 

14) Data Acquisition 

14.1 Create a prep batch (as applicable) in LIMS. 

14.2 The data acquired is transferred via ChemstationT"' to LIMS electronically. Calculations 
are performed by Chemstation™ software and LIMS. 

14.3 Analyst review of data Is performed on the raw data and in LIMS prior to being 
validated. If results are above the analytes detectable range, it will be reported as "------
----". Appropriate dilutions must be performed to generate reportable data. 

1 5) Calculation, and Data Reduction Requirements 

1 5.1 Calculation of Linear Regression Correlation Coefficient, r 

L:XY-l:Xl:Y 

r=-r============n========= 
(LX2 _ (l:.Xf )(L;y2 _ (l:Y /) 

n n 
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X = individual values for independent variable 
Y = individual values for dependent variable 
n =number of pairs of data. 
df = n-2 

1 5.2 Calculation of the CCV% drift: 

15.2.1 %Drift= [(Calculated cone- Theoretical cone) x 1 OOj I Theoretical cone 

15.3 The calibration curve versus sample response data produces the metal concentration In 
solution. 

15.3.1 Equation for water samples: 

Concentration(ug I L) = Sample Response(ug I L)x Dilution Factor (If Applicable) 

15.3.2 Equation for soil samples (external calibration): 

_ Sample Response(ug I L)xFV . . 
Concentration(ug I kg)= x Dzl. Factor (If Appilcable) 

Weight of Sample (g) 

where FV = final volume of digestion, ml 

15.3.3 If additional dilutions are used, the result must be multiplied by the total 
dilution factor. 

15.4 ru;;. Calculations: Calculate the percent recovery for various QC samples (MS, MSD, 
LCS} according to the following equations: 

15.4.1 %Recovery, %R (for MS/MSD and LCS) 

Where: 

%R = (SSR-SR)xlOO 
SA 

SSR = Spiked Sample Result (mg/L or mg/kg}. 
SR = Sample Result (unspiked} 
SA ... Spike Amount Added (mg/L or mg/kg). 

1 5.4.2 %Recovery, %R (for standards and CCV} 
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SSR = 
SA = 

Spiked Sample Result (mg/L or mg/kg). 
Spike Amount Added (mg/L or mg/kg). 

1 5.4.3 % RPD (for precision or replication evaluation) 

%RPD = ISRI-SR21 xlOO 
Y2(SR1 +SR2) 

Where: 

SR = Sample result for replicate 1. 
SR: = Sample result for replicate 2. 

16) Quality Control, Data Assessment and Corrective Action 
16.1 Instrument Detection Limit (IDL) 

16.1 .1 IDL determinations should be determined every three months and maintained 
with the instrument logbook. 

16.1.2 IDL determinations are to be completed by averaging the standard deviations 
of seven measurements of a reagent blank, over a minimum of three non
sequential analytical runs. 

16.2 Initial Calibration: 

16.2.1 A calibration curve must be generated daily or whenever ICV /CCV fail to 
achieve acceptance criteria. 

16.2.2 Acceptance Criteria: 

16.2.2.1 Curve must be determined from a minimum offour standards and a 
calibration blank. 

16.2.2.2 The regression coefficient "r" must be ~0.998 
16.2.2.3 All responses must be based upon the average of three integrations 

at a minimum 

16.2.3 Curve Failure Corrective Action: 

16.2.3.1 Check standards and/or perform maintenance as necessary to 
correct problem. 

16.2.3.2 Process a new Initial calibration curve 

16.3 Initial Calibration Verification (ICV): 

16.3.1 Perform daily after generation of the initial calibration curve. 
16.3.2 Acceptance criteria: 
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16.3.2.1 Must meet accuracy performance criteria as outlined in the 
applicable LIMS test code. 

16.3.3 ICV Failure Corrective Action: 

16.3.3.1 Evaluate condition and age of standards being used and/or perform 
any needed system maintenance. 

16.3.3.2 Reanalyze the ICV and /or generate a new calibration curve as 
necessary to achieve acceptable calibration criteria. 

16.4 Low-Level Initial Calibration Verification (LLICV): 

16.4.1 Perform daily after generation of the initial calibration curve. 
16.4.2 Acceptance criteria: 

16.4.2.1 Must meet accuracy performance criteria as outlined in the 
applicable LIMS test code. 

16.4.3 ICV Failure Corrective Action: 

16.4.3.1 Evaluate condition and age of standards being used and/or perform 
any needed system maintenance. 

16.4.3.2 Reprocess the LLICV and /or generate a new calibration curve as 
necessary to achieve acceptable calibration criteria. 

16.5 Continuing Calibration Verification (CCV): 

16.5 .1 The CCV must be run prior to sample analysis, after every 10 samples 
(Including QC samples), and at the end of the analytical sequence. 

16.5.2 Acceptance Criteria: 

16.5.2.1 Must meet accuracy performance criteria as outlined in the 
applicable LIMS test code. 

16.5 .3 CCV failure Corrective Action: 

16.5.3.1 If the calibration does not meet the criteria, re-analyze the 
standard. 

16.5.3.2 If subsequent analysis is outside of criteria, perform a new 
calibration curve. 

16.5.3.3 All samples processed following the last acceptable CCV must be 
re-analyzed. 

16.6 Low-Level Continuing Calibration Verification (LLCCV): 

16.6.1 The LLCCV must be run prior to sample analysis, after every 1 0 samples 
(including QC samples), and at the end of the analytical sequence. 

16.6.2 Acceptance Criteria: 

16.6.2.1 Must meet accuracy performance criteria as outlined in the 
applicable LIMS test code. 

16.6.3 LLCCV failure Corrective Action: 
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16.6.3.1 If the calibration does not meet the criteria, re-analyze the 
standard. 

16.6.3.2 If subsequent analysis remains outside of criteria, perform a new 
calibration curve. 

16.6.3.3 All samples of similar concentration, processed following the last 
acceptable LLCCV must be re-analyzed. 

16.7 Continuing Calibration Blank (CCB): 

16.7.1 The calibration blank must be run prior to sample analysis, after every 10 
samples (including QC samples), and at the end of the analytical sequence. 

16.7.2 Acceptance Criteria: 

16.7.2.1 All analytes are must be less than three times the IDL. 

16.7.3 CCB failure Corrective Action: 

16.7 .3 .1 If the calibration blank does not meet the criteria, re-analyze the 
blank. 

16.7.3.2 If subsequent analysis falls outside of criteria, perform any 
necessary maintenance and perform a new calibration curve. 

16.7.3.3 All samples processed following the last acceptable CCB must be 
re-analyzed. 

16.8 Linear Dynamic Range (LOR) Assessment 

16.8.1 A LOR sample must be processed to assess linearity above the highest 
calibration standard. 

16.8.2 Acceptance Criteria: 

16.8.2.1 All analytes are must be within 10% of the true value of the LOR 
standard. 

16.8.2.2 Sample concentrations greater than 90% of the LOR must be diluted 
and re-analyzed. 

16.8.2.3 The LOR should be verified every 6 months (minimally) or whenever 
a modification in instrument hardware or operating conditions 
presents the potential for a change in the LOR. 

16.8.3 LOR assessment failure Corrective Action: 

16.8.3.1 If the LOR does not meet criteria for an analyte, no data for that 
analyte falling between the highest calibration standard and the 
LOR standard can be reported. 

16.9 Blanks: 

16.9.1 Rinse Blank(s) 
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16.9.1 .1 Rinse blanks should be used to flush system components between 
blanks, standards, and samples. 

16.9.1 .2 Allow sufficient time to remove traces of the previous sample prior 
to new sample introduction. 

16.9.1.3 Rinse blanks are not to be routinely run before QC samples. If 
carryover is an issue, rinse-out times may need to be addressed. 

16.9.2 Calibration Blank(s) 

16.9.2.1 See Section 16.7. 

1 6.9.3 Method Blank(s) 

16.9.3.1 A method blank must be processed with each batch of 20 or less 
samples of the same matrix and prepared on the same working 
shift. 

16.9.3.2 Acceptance Criteria: 

16.9.3.2.1 All analytes of interest should be less than one half the MDL 
and must be less than the MDL. 

16.9.3.2.2 Method blank values exceeding the MDL indicate 
laboratory/reagent contamination and should be considered 
suspect. 

16.9.3.2.3 Method blank values exceeding the MDL may be considered 
useable if: 

16.9 .3 .2 .3 .1 The blank analyte concentration is < 5% of the 
sample analyte concentration, 

16.9.3.2.3.2 less than 5% of the regulatory limit, 
16.9.3.2.3.3 or less than 3 times the MDL (whichever is 

greater), 
16.9.3.2.3.4 All associated samples are appropriately qualified, 

and Project Management notification/approval is 
completed. 

16.9.3.2.4 Other approved QA program requirements must be followed 
when the acceptable blank contamination specified in the 
approved QA project plan differs from the above. 

16.9.3.3 Corrective Action: 

16.9.3.3.1 If the method blank results do not meet the acceptance 
criteria above, then the laboratory must take corrective 
action to locate and reduce the source of the contamination. 

16.9.3.3.2 All samples associated with the contaminated method blank 
must be reprocessed. 

16.9.3.3.3 If samples cannot be reprocessed due to insufficient sample 
volume or other similar circumstances, a non-conformance 
must be documented in the data checklist for the analytical 
run. This must provide sufficient detail for project narration 
and to ensure all appropriate data flags are entered into 
LIMS. 

16.9.3.3.4 Data reported with an associated contaminated method 
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16.1 0.1 The LCS must be processed with each batch of 20 or less samples of the same 
matrix and processed on the same shift. 

16.1 0.2 Acceptance Criteria: 

16.1 0.2.1 Must meet accuracy performance criteria as outlined in the 
applicable LIMS test code. 

16.1 0.3 LCS Corrective Action: 

16.1 0.3.1 If the LCS recovery does not meet acceptance criteria, the sample 
batch must be reprocessed. 

16.1 0.3.2 If samples cannot be reprocessed due to insufficient sample volume 
or other similar circumstances, a non-conformance must be 
documented in the data checklist for the analytical run. This must 
provide sufficient detail for project narration and to ensure all 
appropriate data flags are entered into LIMS. 

16.1 0.3.3 Data reported with a failed LCS must be flagged and narrated as to 
potential bias characteristics. 

16.11 Low-level Quality Control Sample (LLQC): 

16.11.1 The LLQC must be processed with each batch of 20 or less samples of the 
same matrix and processed on the same shift. 

16.11 .2 Acceptance Criteria: 

16.11 .2.1 Must meet accuracy performance criteria as outlined in the 
applicable LIMS. test code. 

16.11 .3 LLQC Corrective Action: 

16.11 .3 .1 If the LLQC recovery does not meet acceptance criteria, samples of 
a similar concentration within the sample batch must be 
reprocessed. 

16.11.3.2 If samples cannot be reprocessed due to insufficient sample volume 
or other similar circumstances, a non-conformance must be 
documented in the data checklist for the analytical run. This must 
provide sufficient detail for project narration and to ensure all 
appropriate data flags are entered into LIMS. 

16.11.3.3 Data reported with a failed LLQC must be flagged and narrated as 
to potential bias characteristics. 

16.12 Matrix Spike and Matrix Spike Duplicate (MS/MSD) 

16.12.1 A MS/MSD pair must be processed at a 1 0% frequency for Method 200.8 and 
at a 5% frequency for Method 6020A. MS/MSD samples must be of the same 
matrix and processed during the same working shift. 

16.12.2 Acceptance Criteria: 
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16.12 .2.1 Must meet accuracy and precision performance criteria as outlined 
in the applicable LIMS test code. 

16.12.2.2 Recovery values should not be evaluated If the spike concentration 
is less than 25% of the parent concentration. 

16.12.3 MS/MSD Corrective Action: 

16.1 2.3 .1 If the MS/MSD pair generates recovery values outside acceptance 
criteria, the deviation may be due to matrix effects. The LCS, 
internal standard recoveries, and calibration results must all be 
evaluated in order to determine if matrix interference is present. 
(Note that the MS/MSD are used to evaluate the matrix effect, not 
to control the analytical process.) If both the MS/MSD fall outside 
accuracy criteria for the same analyte, a matrix effect Is suspected, 
assuming the LCS achieves accuracy criteria, and all internal 
standard recoveries are consistent. 

As an example, if the matrix spikes exhibit low recovery but good precision, 
laboratory control samples exhibit acceptable accuracy, and internal standard 
recovery is consistent, the presence of matrix interference is probable. 

16.12.3.2 If the MS/MSD pair generates inconsistent recovery values and/or 
suspect LCS values are present, laboratory error (and not matrix 
Inference) is suspected. 

As an example, if precision between the MSIMSD pair is poor and the LCS 
presents divergent results, the presence of laboratory error is probable. 

16.1 2.4 MS/MSD Corrective Action: 

16.12 .4.1 If the MS/MSD fails acceptance criteria, the data must be evaluated 
for error or possible matrix effect. 

16.12 .4.2 If laboratory error is indicated, all associated samples must be 
reprocessed. If samples cannot be reprocessed due to limited 
sample volume or other similar circumstances, all reported values 
must be qualified and narrated as to potential bias or usability. 

16.12 .4.3 If matrix interference is indicated, associated samples may be 
reported with appropriate qualification and narration. 

16.12 .4.4 A non-conformance must be documented in the data checklist for 
either scenario and must contain sufficient detail for project 
narration and to ensure all appropriate data qualifiers have been 
entered into LIMS. 

16.1 3 Internal Standards (IS): 

16.1 3.1 Internal standards must be added to all samples with the exception of the 
ICPMS tuning solution. We utilize an automatic internal standard introduction 
system via a peristaltic pump. 

16.13.2 Acceptance Criteria: 
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16.13.2.1 For samples processed according to USEPA 6020A, the IS results 
must be >70% of the original response in the initial calibration. 

16.13.2.2 For samples processed according to USEPA 200.8, the IS results 
must fall between 60%-125% of the original response in the initial 
calibration. 

16.13.2.3 Analytical results associated with IS failures may not be reported. 

1 6.1 3.3 IS failure corrective action: 

16.13.3.1 If criteria are not met, the cause of the problem must be 
determined, corrected, and the samples re-analyzed. 

16.13.3.2 The sample must undergo a five-fold (1 +4) dilution to alleviate 
potential matrix interference. Note: Greater dilutions may be 
necessary for samples contributing significant matrix interference. 

16.13.3.3 Samples undergoing a necessary dilution due to IS failure must be 
notated as such if the target analyte concentration falls below the 
reporting limit. 

16.13.3.4 If samples cannot be re-analyzed, all associated results must be 
qualified as "Unusable". 

16.14 Reported Analyte Concentration 

16.14.1 Reported concentrations for applicable analytes must be reported from the 
least dilute analysis that achieves all required quality control parameters. 

16.1 5 Interference Check Solution: 

16.1 5.1 The interference check solutions must be processed at the beginning of each 
analytical sequence and every 8 hours during an analytical run. 

16.1 5.2 Acceptance Criteria: 

16.1 5.2.1 Must meet accuracy performance criteria as outlined in the 
applicable LIMS test code. 

16.1 5.2.2 All internal standard criteria must be achieved for the interference 
check solution analysis. 

16.15.3 Interference Check Solution Failure 

16.1 5.3.1 All samples associated with a failure of the ICS must be 
reprocessed. 

16.1 5.3.2 If samples cannot be re-analyzed, all sample results must be 
qualified as unusable. 

16.1 6 Dilution Test Check 

16.16.1 If the sample analyte concentration is within the linear dynamic range and 
sufficiently high (> 1 00 times the reagent blank), a sample dilution test should 
be completed at a five-fold dilution. 

16.16.2 Acceptance Criteria 
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16.16.2 .1 Must meet precision performance criteria as outlined in the 
applicable LIMS test code. 

16.16.3 Dilution Test Failure 

16.16.3.1 In the event of a dilution test failure, the sample must be closely 
inspected for indications of matrix interference. 

16.16.3.2 A post digestion spike or standard addition should be completed 
on the failed sample to verify matrix interference. 

16.17 Post Digestion spike requirements 

16.17.1 One post digestion spike (PDS) must be completed for each batch of~ 20 
samples. 

16.17.2 The PDS should be spiked at the same level as the MS/MSD. 
16.17.3 Acceptance Criteria 

16.17.3.1 Must meet accuracy performance criteria as outlined in the 
applicable LIMS test code. 

16.1 7.4 PDS Failure 

16.17 .4.1 If the spike is not recovered within the recommended limits, the 
sample must be diluted and reanalyzed. 

16.17 .4.2 The results of the diluted re-analysis must agree within ± 1 0% of 
the original determination. 

16.1 7 .4.3 If the PDS fails the various acceptance criteria, the sample should 
be processed using standard additions as detailed In Section 12.6. 

1 7) Data Records Management 
17.1 All data shall be stored both electronically and in hard copy. 

17.1.1 Hard copy documentation must be maintained via logbooks for 
standard/chemical tracking, sample preparation procedures, and instrument 
maintenance. 

1 7.1 .2 All raw data and logbooks must be maintained for a period of no less than 7 
years. 

17.1 .3 Electronic records shall be maintained for a period of no less than 7 years. 

17.2 Prior to uploading into LIMS, the primary analyst must review all raw data for 
acceptability. The primary analyst must date/initial the hardcopy documentation 
verifying this review and the data acceptability. 

17.3 A peer review of uploaded analytical data must be completed prior to validation. The 
secondary analyst must date/initial the hardcopy documentation verifying the 
secondary review and acceptability. 

17.4 An analytical sequence may contain more than one sample preparation batch. LIMS 
assigns the preparation batch ID created by the analyst performing the preparation. 
Data from a sequence is transferred into LIMS by sequence. Each sequence has a 
sequence batch ID assigned by LIMS to track calibration results. Sample and QC Sample 
(LCS, LLQC, MS, MSD, Method blank) raw data are assigned the preparation batch ID. 
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The reported sequence and associated sample batches contain the completed review 
checklist. 

17.5 Finalized data shall be stored in a designated section of the laboratory. After 
approximately two months from analysis date, data shall be transferred to the QA 
department for archival. 

17.6 All signals produced by the detector(s) during analysis are collected via analog to 
digital converter and stored on the designated hard !;~rive. Data from each analysis is 
stored in a separate file whose name corresponds to a run number recorded in an 
instrument specific logbook. Erasure of any electronic record is prohibited. 

18) Quality Assurance and Quality Control 

18.1 Logbooks must be reviewed monthly by the department supervisor. 

18.2 Logbooks must be reviewed quarterly by the QA Staff. 

18.3 The QA Staff must conduct periodic internal audits to evaluate compliance with this 
SOP. 

19) Contingencies for Handling Out of Control Data 

19.1 When method required QC failures occur, the source of the QC failure must be 
determined, corrected, and sample reanalysis carried out when possible. 

19.2 When affected sample analysis cannot be repeated due to limitations on sample 
availability, or if reanalysis can only be performed after expiration of a sample hold 
time, the reporting of data associated with failed QC data must be appropriately 
flagged and narrated as necessary. Narration must be sufficient to define what effect 
the error has upon data quality and usability. 

19.3 All analysts must report sufficient comments in LIMS such that project management 
can narrate and ensure appropriate data qualifiers are properly assigned. 

19.4 Non-conformances must be documented in the data checklist for the analytical run. 

19.5 When system or data quality deviations are noted, they must be documented in the 
NC/CA database for further evaluation. 

20) Method Performance 

20.1 Demonstration of Proficiency: 

20.1 .1 Initial Demonstration of Proficiency 

20.1 .1 .1 The laboratory must determine linear dynamic range, method 
detection limits, and evaluation of quality control samples prior to 
sample analysis by this procedure. 

20.1 .2 Routine Demonstration of Proficiency 
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20.1 .2.1 Each analyst must demonstrate initial proficiency with sample 
preparation and/or analytical determination by generating 4 sets of 
data of acceptable accuracy and precision for target analytes in a 
clean matrix. 

20.1 .2.2 Each analyst must demonstrate ongoing proficiency annually with 
each sample preparation and/or analytical determination method 
by generating 4 sets of data of acceptable accuracy and precision 
for target analytes in a clean matrix or by passing performance in 
approved PT evaluations. 

20.2 Method Detection Limits (MDLs) must be determined on an annual basis (at minimum) 
or whenever miijor modifications are performed on instrumentation (ex: change 
detector, auto-sampler, etc.). 

20.3 On-going laboratory performance must be documented via performance evaluation 
studies and must be completed approximately every 6 months. 

21) Summary of Changes 
T bl 21 1 S f Ch a e ummary o anges 

Revision Effective Date Document Editor Description of Changes 
Number 

ROS 7/1/12 CES Formattinq I Compliance 

22) References and Related Documents 

22.1 Environmental Protection Agency, "Method 6020A Inductively Coupled Plasma Mass 
Spectrometry", Test Methods for Evaluating Solid Waste Physical/Chemical Methods, 
Revision 1, February 2007. 

22.2 U.S. Environmental Protection Agency, "Method 200.8, Inductively Coupled Plasma
Mass Spectrometry," Methods for Chemical Analysis of Water and Wastes, EPA-821-R-
99-017, Revision 5.5, 1999. 

22.3 ALS Environmental Quality Assurance Manual, Revision 6.0 (or most current) 

22.4 Table 20.1-A- ICP-MS Analyte Listing for SW 846-6020A 

22.5 Table 20.1-B- ICP-MS Analyte Listing for Method 200.8 

22.6 Table 20.2- LCS Acceptance Criteria 

22.7 Table 20.3-A- Internal Standard Criteria for CLP SW 846-6020A 

22.8 Table 20.3-B- Internal Standard Criteria for CLP Method 200.8 

22.9 Table 20.3-C- Internal Standard Criteria for ORS Method SW846-6020A 

22.10 Table 20.3-D- Internal Standard Criteria for ORS Method 200.8 

22.11 Table 20.4- Calibration and QC Summary 
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Table 20.1-A 

Analyte List: SW 846-6020A 

Aluminum (AI) 7429-90-5 
Antimony (Sb) 7440-36-0 
Arsenic (As) 7440-38-2 
Barium (Ba) 7440-39-3 
Beryllium (Be) 7440-41-7 
Cadmium (Cd) 7440-43-9 
Calcium (Ca) 7440-70-2 
Chromium (Cr) 7440-47-3 
Cobalt (Co) 7440-48-4 
Copper (Cu) 7440-50-8 
Iron (Fe) 7439-89-6 
Lead (Pb) 7439-92-1 
Magnesium (Mg) 7439-95-4 
Manganese (Mn) 7439-96-5 
Molybdenum (Mo) 7439-98-7 
Nickel (Ni) 7440-02-0 
Potassium (K) 7440-09-7 
Selenium (Se) 7782-49-2 
Silver (Ag) 7440-22-4 
Sodium (Na) 7440-23-5 
Thallium (Tl) 7440-28-0 
Vanadium (V) 7440-62-2 
Zinc (Zn) 7440-66-6 

(Additional analytes may be added based upon appropriate performance data.) 
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Table 20.1-B 

Analyte List: Method 200.8 

Aluminum (AI) 7429-90-5 
Antimony (Sb) 7440-36-0 
Arsenic (As) 7440-38-2 
Barium (Ba) 7440-39-3 
Beryllium (Be) 7440-41-7 
Cadmium (Cd) 7440-43-9 
Calcium (Ca) 7440-70-2 
Chromium (Cr) 7440-47-3 
Cobalt (Co) 7440-48-4 
Copper (Cu) 7440-50-8 
Iron (Fe) 7439-89-6 
Lead (Ph) 7439-92-1 
Magnesium (Mg) 7439-95-4 
Manganese (Mn) 7439-96-5 
Molybdenum (Mo) 7439-98-7 
Nickel (Ni) 7440-02-0 
Potassium (K) 7440-09-7 
Selenium (Se) 7782-49-2 
Silver (A g) 7440-22-4 
Sodium (Na) 7440-23-5 
Thallium (Tl) 7440-28-0 
Vanadium (V) 7440-62-2 
Zinc (Zn) 7440-66-6 

(Additional analytes may be added based upon appropriate performance data.) 

ALS GROUP USA, CORP. Part of the ALS Group A Campbell Brothers Limited ~ompany 

. . En~lronmental,. i WWW.alsglobai.COffi 
RICHT SDLUTIDns RIClHT PARTnER 



Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Potassium 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 
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TABLE 20.2- LCS ACCEPTANCE CRITERIA FOR METALS ANALYSIS BY ICP/MS 

Water 6020A 6020A 200.8 200.8 Soil Soil 

SpikeAmt, Water Water Water Water Spike Lower 

mg/L Lower Upper Lower Upper Amt, %R 
%R %R %R %RLimit mg!Kg Limit 

Limit Limit Limit 

0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
10.0 80 120 85.0 115 500 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
10.0 80 120 85.0 115 500 80 
0.1 80 120 85.0 115 5 80 
10.0 80 120 85.0 115 500 80 
10.0 80 120 85.0 115 500 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
10.0 80 120 85.0 115 500 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
0.1 80 120 85.0 115 5 80 
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Internal Standard Criteria for CCV, CCB and samples; Determined by CLP Method 

CCV&CCB Isotope Ref Lower Upper Samples Isotope Ref Lower Upper 
IS % % andgc IS % % 

samples 
Li 7 Sc - - Li 7 Sc - -
Be 9 Sc - - Be 9 Sc - -
B 11 Sc - - B 11 Sc - -

Na 23 y - - Na 23 y - -
Mg 24 y - - Mg 24 y - -
AI 27 y - - AI 27 y - -
K 39 y - - K 39 y - -
Ca 44 y - - Ca 44 y - -

Sc (IS) 45 - 80 120 Sc (IS) 45 - 70 -
Ti 47 y - - Ti 47 y - -
v 51 y - - v 51 y - -
Cr 53 y - - Cr 53 y - -
Mn 55 y - - Mn 55 y - -
Fe 56 y - - Fe 56 y - -
Co 59 y - - Co 59 y - -
Ni 60 y - - Ni 60 y - -
Cu 63 y - - Cu 63 y - -
Zn 66 y - - Zn 66 y - -
As 75 y As 75 y - -
Se 82 y - - Se 82 y - -
Sr 87 y - - Sr 87 y - -

y (IS) 89 - 80 120 Y (IS) 89 - 70 -
Mo 98 y - - Mo 98 y - -
Ag 107 In (2), y (3) - - Ag 107 In (2), y (3) - -
Cd 111 In - - Cd 111 In - -

In (IS) 115 - 80 120 In (IS) 115 - 70 -
Sn 118 In - - Sn 118 In - -
Sb 121 In (2), y (3) - - Sb 121 In (2), y (3) - -
Ba 135 In - - Ba 135 In - -
Tl 203 Bi - - Tl 203 Bi - -
Pb 207 Bi - - Pb 207 Bi - -

Bi (IS) 209 - 80 120 Bi (IS) 209 - 70 -
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Internal Standard Criteria for 9CV, CCB and samples; Determined by CLP Method 

CCV&CCB Isotope Ref Lowe Upper Samples Isotope Ref Lowe Upper 
IS r% % andQC IS r% % 

samples 
Li 7 Sc - - Li 7 Sc - -
Be 9 Sc - - Be 9 Sc - -
B 11 Sc - - B 11 Sc - -

Na 23 y - - Na 23 y - -
Mg 24 y - - Mg 24 y - -
AI 27 y - - AI 27 y - -
K 39 y - - K 39 y - -
Ca 44 y - - Ca 44 y - -

Sc (IS) 45 - 80 120 Sc (IS) 45 - 60 125 
Ti 47 y - - Ti 47 y - -
v 51 y - - v 51 y - -
Cr 53 y - - Cr 53 y - -
Mn 55 y - - Mn 55 y - -
Fe 56 y - - Fe 56 y - -
Co 59 y - - Co 59 y - -
Ni 60 y - - Ni 60 y - -
Cu 63 y - - Cu 63 y - -
Zn 66 y - - Zn 66 y - -
As 75 y As 75 y - -
Se 82 y - - Se 82 y - -
Sr 87 y - - Sr 87 y - -

Y (IS) 89 - 80 120 y (IS) 89 - 60 125 
Mo 98 y - - Mo 98 y - -
Ag 107 In (2), y (3) - - Ag 107 In (2), y (3) - -
Cd Ill In - - Cd Ill In - -

In (IS) 115 - 80 120 In (IS) 115 - 60 125 
Sn 118 In - - Sn 118 In - -
Sb 121 In (2), y (3) - - Sb 121 In (2), y (3) - -
Ba 135 In - - Ba 135 In - -
Tl 203 Bi - - Tl 203 Bi - -
Pb 207 Bi - - Pb 207 Bi - -

Bi (IS) 209 - 80 120 Bi (IS) 209 - 60 125 
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Internal Standard Criteria for CCV, CCB and samples; Determined by ORS Method 

CCV&CCB Isotope Ref Lower Upper Samples and Isotope Ref Lower Upper 
IS % % QC samples IS % % 

Li (IS) 6 - 80 120 Li 6 - 70 -
Li 7 Li - - Li 7 Li - -
Be 9 Li - - Be 9 Li - -
B 11 Li - - B 11 Li - -
Na 23 Ge - - Na 23 Ge - -
Mg 24 Ge - - Mg 24 Ge - -
AI 27 Ge - - AI 27 Ge - -
K 39 Ge - - K 39 Ge - -
Ca 44 Ge - - Ca 44 Ge - -
Ti 47 Ge - - Ti 47 Ge - -
v 51 Ge - - v 51 Ge - -
Cr 53 Ge - - Cr 53 Ge - -
Mn 55 Ge - - Mn 55 Ge - -
Fe 56 Ge - - Fe 56 Ge - -
Co 59 Ge - - Co 59 Ge - -
Ni 60 Ge - - Ni 60 Ge - -
Cu 63 Ge - - Cu 63 Ge - -
Zn 66 Ge - - Zn 66 Ge - -

Ge (IS) 72 - 80 120 Ge (IS) 72 - 70 -
As 75 Ge As 75 Ge - -
Se 82 Ge - - Se 82 Ge - -
Sr 87 Ge - - Sr 87 Ge - -

Mo 98 Ge - - Mo 98 Ge - -
Ag 107 In(2) Ge(3) - - ~g_ 107 In(2) Ge(3) - -
Cd 111 In - - Cd Ill In - -

In (IS) 115 - 80 120 In (IS) 115 - 70 -
Sn 118 In - - Sn 118 In - -
Sb 121 In(2) Ge(3) - - Sb 121 In(2) Ge(3) - -
Ba 135 In - - Ba 135 In - -
Tl 203 Bi - - Tl 203 Bi - -
Pb 207 Bi - - Ph 207 Bi - -

Bi (IS) 209 - 80 120 Bi (IS) 209 - 70 -
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Internal Standard Criteria for CCV, CCB and samples; Determined by ORS Method 

CCV&CCB Isotope Ref Lower Upper Samples and Isotope Ref Lower Upper 
IS % % QC sampjes IS % % 

Li (IS) 6 - 80 120 Li 6 - 60 125 
Li 7 Li - - Li 7 Li - -
Be 9 Li - - Be 9 Li - -
B 11 Li - - B 11 Li - -
Na 23 Ge - - Na 23 Ge - -
Mg 24 Ge - - Mg 24 Ge - -
AI 27 Ge - - AI 27 Ge - -
K 39 Ge - - K 39 Ge - -
Ca 44 Ge - - Ca 44 Ge - -
Ti 47 Ge - - Ti 47 Ge - -
v 51 Ge - - v 51 Ge - -
Cr 53 Ge - - Cr 53 Ge - -
Mn 55 Ge - - Mn 55 Ge - -
Fe 56 Ge - - Fe 56 Ge - -
Co 59 Ge - - Co 59 Ge - -
Ni 60 Ge - - Ni 60 Ge - -
Cu 63 Ge - - Cu 63 Ge - -
Zn 66 Ge - - Zn 66 Ge - -

Ge {IS) 72 - 80 120 Ge {IS) 72 - 60 125 
As 75 Ge As 75 Ge - -
Se 82 Ge - - Se 82 Ge - -
Sr 87 Ge - - Sr 87 Ge - -

Mo 98 Ge - - Mo 98 Ge - -
Ag 107 In(2) Ge(3) - - Ag 107 In(2) Ge(3) - -
Cd 111 In - - Cd 111 In- - -

In (IS) 115 - 80 120 In {IS) 115 - 60 125 
Sn 118 In - - Sn 118 In - -
Sb 121 In(2) Ge(3) - - Sb 121 ln(2) Ge(3) - -
Ba 135 In - - Ba 135 In - -
Tl 203 Bi - - Tl 203 Bi - -
Ph 207 Bi - - Ph 207 Bi - -

Bi {IS) 209 - 80 120 Bi (IS) 209 - 60 125 
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Summary of Calibration an~ QC Proce4ures for Mt?thod 200.8 & 6020A 

QCCheck Minimum Acc~ptance Corrective 
Fr~'luency Criteria Action8 

ICPMS tuning Prior to initial RSD < 5%. Amu +/- 0.1 Retune instrument then 
sample. calibration and true value. reanalyze tuning solution. 

calibration 
verification. 

Initial calibration Daily initial r> 0.998. N/A. 
(minimum4 calibration prior to 
standards and a sample analysis. 
blank). 

Initial Calibration Daily after initial All analytes within±10% Correct problem and 
verification (second calibration, of expected value. repeat initial calibration. 
source). 

Calibration blank. Before beginning a No analytes detected Correct problem then 
sample run, after > 3 xiDL. analyze calibration blank 
every 10 samples and and previous 10 samples. 
at end of the analysis 
sequence. 

Calibration Before beginning a All analyte(s) within Correct problem then 
verification sample run, after ±1 0% of expected value. repeat calibration and 
(Instrument Check every 10 samples and reanalyze all samples 
Standard). at the end of the since last successful 

analysis sequence. calibration. 

Demonstrate ability Once per analyst. Recalculate results; locate 
to generate All analyte(s) within± and fix problem with 
acceptable accuracy 20% of the expected system and then rerun 
and precision using value. demonstration for those 
four replicate LCS analytes that did not meet 
analyses. criteria. 

Method blank. One per preparation No analytes detected Correct problem, re-digest 
batch. >3 xMDL. and analyze method blank 

and all samples processed 
with the contaminated 
blank. 
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Summary of Calibration and QC Procedure~ for Method 200.8 & 6020A 

QC Chec)<. Minimum Acceptance Corrective 
Frequency Criteria Action a 

Interference check At the beginning of an ICS-A: All non-spiked Terminate analysis; locate 
solutions (ICS-A and analytical run and analytes < Y2 MQL; and correct problem; 
ICS-AB). every 8 hours. Spiked analytes within reanalyze ICS; reanalyze 

±20% of true value. all affected samples. 
ICS-AB: Within ±20% of 
true value. 

LCS for the analyte. OneLCS per All analytes within ± Correct problem, re-digest 
preparation batch. 15% ofthe expected and reanalyze the LCS 

value for 200.8 and +/- and all samples in the 
20% for 6020A. affected preparation 

batch. 

Dilution test. Each preparatory 5X dilution must agree Perform post digestion 
batch. within±10% ofthe spike addition for failed 

original determination for analytes. 
analytes present at 
concentrations > 1 OOx 
concentrations found in 
reagent blank. 

Post digestion spike When dilution test Recovery within 80%- Dilute the sample; 
addition. fails. 120% of expected results. reanalyze post digestion 

spike addition. 

MS/MSD 5% frequency for QC advisory acceptance Describe in Laboratory 
6020A, 10% criteria, 70% - 130% for Review Checklist. 
frequency for 200.8. 200.8. 75%- 125% for 

6020A. 

Internal Standards Every sample. Sample IS intensity: SW Perform corrective action 
(ISs). 846-6020a samples must and/or dilution and 

meet > 70% criteria. reprocess all effected 
EPA 200.8 samples must samples. 
meet 60-125% criteria. 

MDL study. Performed Annually Detection limits None. 
established shall be 
< 1/3 the MQLs in 
Tables 21.1 
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~ummary of Calibration and QC Proce.dures for Method ~00.8 & 6020A 

QCCheck Minimum Acceptance Corrective 
Frequency Criteria · ActionR 

IDL study. Performed Quarterly Average of standard None. 
deviation of reagent 
blank analyzed 7 times on 
at least 3 non-consecutive 
days. 

Low-level Initial Performed daily after 70%-130% of expected Correct problem and 
Calibration intial calibration value spike at MQL. repeat initial calibration. 
Verification 
(LLICV) 

Low-level Performed before 70%-130% of expected Correct problem then 
Continuing analysis of samples value spike at MQL. repeat calibration and 
Calibration and after every 10 reanalyze all samples of 
Verification samples in the similar concentration 
(LLCCV) sequence. since last successful 

calibration verification. 
Low-level Quality OneLLQC per 70%-130% of expected Correct problem, re-digest 
Control Sample preparation batch. value spike at MQL. and reanalyze the LCS 
(LLQC) Carried through entire and all samples in the 

preparation process. affected preparation 
batch. 
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MERCURY IN SOLID OR SEMISOLID WASTE 

1. SCOPE AND APPLICATION 

1.1. This Standard Operating Procedure (SOP) describes the procedure used to determine the 
concentrations of Mercury In soils, sediments, freeze dried tissues, bottom deposits, and 
sludge-type materials using Method EPA 7471 A or 7471 B. If this dissolution procedure is 
not sufficient to dissolve a specific matrix type or sample, then this method is not applicable 
for that matrix. Method 7471 is a cold-vapor atomic absorption procedure. 

1.2. The Method Reporting Limit (MRI.) is 0.02 mg/kg. Equivalent nomenclature for MRL includes 
Estimated Quantitation Limit (EQI.). Therefore, MRL=EQL. The reported MRL may be 
adjusted if required for specific project requirements; however, the capability of achieving 
other reported MRLs must be demonstrated. A Method Detection Limit (MDL) of 0.002 
mg/kg has been achieved using this procedure. 

2. METHOD SUMMARY 

2.1. A representative aliquot of sample is prepared as described in this procedure. The mercury 
is reduced to its elemental state and aerated from solution and measured with an atomic 
absorption spectrometer. The mercury vapor passes through a cell positioned in the light 
path of the AA where absorbance is measured as a function of mercury concentration. 

3. DEFINITIONS 

3.1. Batch · A batch of samples is a group of environmental samples that are prepared and/or 
analyzed together as a unit with the same process and personnel using the same lot(s) of 
reagents. It is the basic unit for analytical quality control. 

3.1.1. Preparation Batch - A preparation batch is composed of one to twenty field samples, 
all of the same matrix, and with a maximum time between the start of processing of 
the first and last samples in the batch to be 24 hours. 

3.1.2. Analysis Batch - Samples are analyzed in a set referred to as an analysis sequence. 

3.2. Sample 

The sequence begins with instrument calibration (initial or continuing verification) 
followed by sample extracts interspersed with calibration standards (CCBs, CO/s, 
etc.) The sequence ends when the set of samples has been injected or when 
qualitative and/or quantitative QC criteria indicate an out-of-control situation. 

3.2.1. Field Sample- An environmental sample collected and delivered to the laboratory for 
analysis; a.k.a., client's sample. 
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3.2.2. Laboratory Sample- A representative portion, aliquot, or subsample of a field sample 
upon which laboratory analyses are made and results generated. 

3.3. Quality System Matrix - The matrix of an environmental sample is distinguished by its 
physical and/or chemical state and by the program for which the results are intended. The 
following sections describe the matrix distinctions. These matrices shall be used for purpose 
of batch and quality control r~quirements. 

3.3.1. Aqueous- Any groundwater sample, surface water sample, effluent sample, and TCLP 
or other extract. Specifically excluded are samples of the drinking water matrix and 
the saline/estuarine water matrix. 

3.3.2. Drinking water- Any aqueous sample that has been designated a potable or potential 
potable water source. 

3.3.3. Saline/Estuarine water- Any aqueous sample from an ocean or estuary or other salt
water source. 

3.3.4. Non-aqueous Liquid- Any organic liquid with <15% settleable solids. 

3.3.5. Animal tissue - Any tissue sample of an animal, invertebrate, marine organism, or 
other origin; such as fish tissue/organs, shellfish, worms, or animal material. 

3.3.6. Solids - Any solid sample such as soil, sediment, sludge, and other materials with 
> 1 5% settleable solids. 

3.3.7. Chemical waste- Any sample of a product or by-product of an industrial process that 
results in a matrix not described in one of the matrices in Sections 3.3.1 through 
3.3.6. These can be such matrices as non-aqueous liquids, solvents, oil, etc. 

3.3.8. Miscellaneous matrices - Samples of any composition not listed in 3.3.1 - 3.3.7. 
These can be such matrices as plant material, paper/paperboard, wood, auto fluff, 
mechanical parts, filters, wipes, etc. Such samples shall be batched/grouped 
according to their specific matrix. 

3.4. Matrix Spike/Duplicate Matrix Spike (MS/DMS) Analysis - In the matrix spike analysis, 
predetermined quantities of target analytes are added to a sample matrix prior to sample 
preparation and analysis. The purpose of the matrix spike is to evaluate the effects of the 
sample matrix on the method used for the analysis. Duplicate samples are spiked, and 
analyzed· as a MS/DMS pair. Percent recoveries are calculated for each of the analytes 
detected. The relative percent difference (RPD) between the duplicate spikes (or samples) Is 
calculated and used to assess analytical precision. The concentration of the spike should be 
at the mid point of the calibration range or at levels specified by a project analysis plan. 

3.5. Laboratory Duplicates (DUP) - Duplicates are additional replicates of samples that are 
subjected to the same preparation and analytical scheme as the original sample. The 
relative percent difference (RPD) between the sample and Its duplicate is calculated and used 
to assess analytical precision. 

3.6. Surrogate - Surrogates are organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally found in 
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environmental samples. The purpose of the surrogates is to evaluate the preparation and 
analysis of samples. These compounds are spiked into all blanks, standards, samples and 
spiked samples prior to extraction and analysis. Percent recoveries are calculated for each 
surrogate. 

3.7. Method Blank (MB)- The method blank is an artificial sample composed of analyte-free water 
or solid matrix and is designed to monitor the introduction of artifacts into the analytical 
process. The method blank is carried through the entire analytical procedure. 

3.8. Laboratory Control Samples (LCS)- The LCS is an aliquot of analyte free water or analyte free 
solid to which known amounts target analytes are added. The LCS is prepared and analyzed 
in exactly the same manner as the samples. The percent recovery is compared to 
established limits and assists in determining whether the batch is in control. 

3.9. Independent Verification Standard (ICV) - A mid·level standard injected into the instrument 
after the calibration curve and prepared from a different source than the initial calibration 
standards. This is used to verify the validity of the initial calibration standards 

3.1 0. Continuing Calibration Verification Standard (CCV) - A mid-level standard analyzed at 
specified intervals. Used to verify that the initial calibration curve is still valid for quantitative 
purposes. 

3.11. Instrument Blank (CCB) -The instrument blank (also called continuing calibration blank) is a 
volume of clean solvent analyzed on each column and instrument used for sample analysis. 
The purpose of the instrument blank is to determine the levels of contamination associated 
with the instrumental analysis itself, particularly with regard to the carry-over of analytes 
from standards or highly contaminated samples into subsequent sample analyses. 

3.12. Duplicates and Duplicate Matrix Spikes are additional replicates of samples that are 
subjected to the same preparation and analytical scheme as the original sample. Depending 
on the method of analysis, either a duplicate analysis (and/or a matrix spiked sample) or a 
matrix spiked sample and duplicate matrix spiked sample (MS/DMS) are analyzed. 

3.13. Standard Reference Material (SRM) - A material with specific certification criteria and is 
issued with a certificate or certificate of analysis that reports the results of its 
characterizations and provides information regarding the appropriate use(s) of the material. 
An SRM is prepared and used for three main purposes: (1) to help develop accurate methods 
of analysis; ·(2) to calibrate measurement systems used to facilitate exchange of goods, 
institute quality control, determine performance characteristics, or measure a property at the 
state-of-the-art limit; and (3) to ensure the long-term adequacy and integrity of measurement 
quality assurance programs. 

4. INTERFERENCES 

4.1. Potassium permanganate is added to eliminate possible interference from sulfide. Samples 
high in chlorides require additional permanganate because, during the oxidation step, 
chlorides are converted to free chlorine, which absorbs radiation at 253 nm. 

5. SAFETY 
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5.1. All appropriate safety precautions for handling solvents, reagents and samples must be 
taken when performing this procedure. This includes the use of personnel protective 
equipment, such as, safety glasses, lab coat and the correct gloves. 

5.2. Chemicals, reagents and standards must be handled as described in the ALS safety policies, 
approved methods and in MSDSs where available. Refer to the ALS Environmental, Health 
and Safety Manual and the appropriate MSDS prior to beginning this method. 

5.3. Hydrochloric and/or Nitric Acid are used in this method. These acids are extremely corrosive 
and care must be taken while handling them. A face shield should be used while pouring 
acids. And safety glasses should be worn while working with the solutions. Lab coat and 
gloves should always be worn while working with these solutions. 

6. SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE 

6.1. Glass, plastic, and polytetraflouroethylene (PTFE) containers are suitable in most cases. 

6.2. Non-aqueous samples are stored at 4 ± 2 °C from receipt until analysis, unless otherwise 
dictated by project specifications. 

6.3. Samples must be analyzed within 28 days of sampling. 

7. APPARATUS AND EQUIPMENT 

7.1. CETAC M-6000A Mercury Analyzer. See Attachments for instrument parameters. 

7.2. CPI-Modified Block (Mod Block) 

7.3. Pipettors, Eppendorf and Finn pipette fixed and adjustable volume 

7.4. Polypropylene graduated cylinders, 25 mL 

7.5. 125 ml Digestion Vessel tubes. 

7.6. Laboratory balance, top-loader capable of readings .001 g (3-place). Mettler, Ohaus, or 
equivalent. 

8. STANDARDS AND REAGENTS 

8.1. Reagent grade chemicals shall be used in all tests. Other grades may be used, provided it is 
first ascertained that the reagent is of sufficiently high purity to permit its use without 
lowering the accuracy of the determination. The preparation for all laboratory prepared 
reagents and solutions must be documented in a laboratory logbook. Refer to the SOP 
Reagent/Standards Login and Tracking (ADM-RTL) for the complete procedure and 
documentation requirements. 

8.2. Mercury stock solution (1 ,000 mg/L). Commercially prepared certified solution stored at 
room temperature. The expiration date determined by manufacturer. 
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8.3. Mercury working standard (1 OOJ.Jg/L). Prepared from the Intermediate stock solution listed 
above. Store at room temperature and prepare a new standard daily. 

8.4. Laboratory Control Sample - ERA Priority Pollutant/CLP Inorganic Soil reference material. 
Store at room temperature in the original container and use the vendor expiration date. 

8.5. Matrix spike solution (1 mg/L)- Prepare by making a 1:1000 dilution of the mercury stock 
solution. Store at room temperature and prepare a new standard monthly. 

Note: See section 11.2.2-3 for details on preparation of calibration and ICV standards. See 
section 12 for QC sample preparation. 

8.6. Reagent water - ASTM Type II water (laboratory deionized water). 

8.7. Acids - Purity of acids must be established by the laboratory as being high enough to 
eliminate the Introduction of contamination above the Method Reporting Limit. 

8.7.1. Nitric Acid (HN0
3
) 69-70%- JT Baker-Baker lnstra-Analyzede or equivalent. 

8.7.2. Sulfuric Acid concentrated (H
2
S0

4
)- EMD-OmniTracee or equivalent. 

" 
8.7.3. Hydrochloric Acid concentrated (HCL)- VWR- BHD-Aristare or equivalent. 

8.8. Potassium permanganate solution, 5% w/v. To prepare, add 50 g of solid reagent to 1 000 ml 
of D.l. water and place on magnetic stir plate for approximately 30 minutes until dissolved. 

8.9. Sodium chloride/hydroxylamine hydrochloride solution, 12% wjv each. To prepare, add 120g 
sodium chloride and 120 g of hydroxylamine hydrochloride to 1000 ml of D.l. water and 
place on magnetic stir plate for approximately 1 5 minutes until dissolved. 

8.1 0. Stannous chloride, 1 0% w/v In HCI (7% v/v). To prepare, add 1 OOg stannous chloride crystals 
and 70 ml of concentrated hydrochloric acid in 1000 ml of D. I. water. Seal lid on mixing 
bottle and shake until the stannous chloride Is dissolved. 

8.11. Aqua Regia - Prepare Immediately before use by carefully adding 3 parts of concentrated 
HCL to one part of HN0

3
. 

9. PREVENTIVE MAINTENANCE 

9.1. All maintenance activities are recorded in a maintenance logbook kept for each instrument. 
Pertinent information (serial numbers, instrument I.D., etc.) must be In the logbook. This 
includes the routine maintenance described in section 9. The entry In the log must include: 
date of event, who performed the work, and a reference to return to analytical control. 

9.2. ALS staff performs all routine maintenance and troubleshooting. Preventative maintenance 
activities listed below should be performed when needed as determined by Instrument 
performance (i.e. stability, sensitivity, etc.) or by visual inspection. Repairs of an 
extraordinary nature may or may not require factory service, depending on the nature of the 
task. 

9.3. Keep the instrument free of dust, deposits, and chemical spills. 
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9.6. Remove, dismantle, and clean the optical cells (sample cell and reference cell) including the 
sapphire windows. 

9. 7. Replace the Hg lamp bulb when the lamp current reaches 1 3 rnA. 

10. RESPONSIBILITIES 

1 0.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review. Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP. This demonstration is in accordance with the 
training program of the laboratory. Final review and sign-off of the data is performed by the 
department supervisor/manager or designee. 

1 0.2. It is the responsibility of the department supervisor/manager to document analyst training 
and method proficiency, as described in the ADM-TRAIN. 

11 . PROCEDURE 

11.1. Sample Preparation 

11.1.1. Mix the sample thoroughly to achieve homogeneity. For soil, sediment, solids, 
weigh approximately 0.5g of well-homogenized sample and place in the bottom of a 
125 ml digestion tube and record the weight to the nearest 0.01 g. Add 5.0 ml of 
reagent water and 5.0 ml of aqua regia, then heat in the Mod Block for 2 minutes at 
95oc. 

11 .1.2. Cool then add 1 0 ml of reagent water and 1 5 ml of potassium permanganate 
solution. If the purple color does not persist for 1 5 minutes add additional 
potassium permanganate until it does so. Any additional potassium permanganate 
solution must also be added to the blanks and standards In equal proportion. 

Note: Spiking solution is added prior to acidification. 

11.1.3. Mix thoroughly and place in the heating block for 30 minutes at 95°C. The 
temperature ofthe block is monitored with a thermometer that is calibrated monthly. 

11.1.4. Cool and add 6 ml of sodium chloride-hydroxylamine hydrochloride to reduce the 
excess permanganate. Perform this addition under a hood as Cl

2 
could be evolved. 

11.1.5. Add 27 ml of reagent water and the sample is ready for analysis. (The vapor 
generator does the step of adding the stannous chloride solution automatically.) 

11 .2. Calibration 
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11.2.1. To prepare calibration standards a 1 0 ppm intermediate stock solution is first 
prepared by aliquoting 1 .0 ml of commercially prepared 1 000 ppm stock standard 
into an acid rinsed 100 ml Class A volumetric flask and diluting to volume with 1% 
HN03. This solution must be prepared monthly. Next, a 100 ppb working solution 
is prepared by aliquoting 1.0 ml of the 10 ppm intermediate stock solution Into an 
acid rinsed 100 ml Class A volumetric flask and diluting to volume with 1% HN03. 
This solution must be prepared daily. 

Note: All standard allquots are measured using calibrated fixed or adjustable volume 
autoplpettors or calibrated disposable 5.0 or 10.0 ml pipettes. · 

11.2.2. Transfer 0, 0.1, 0.25, 0.5, 2.5 and 5.0 ml aliquots of the working solution to a series 
of labeled 125 ml digestion tubes. Add the appropriate amount of reagent water to 
bring each bottle to a volume of 5ml. Add 5.0 ml of aqua regia and heat in the 
heating block for 2 minutes at 95°C. The final concentrations of the prepared 
standards are 0, 0.2, 0.5, 1.0, 5.0, 10.0 ppb. 

11 .2.3. The Initial Calibration Verification (ICV) Is prepared by first making a 1 000 ppb 
intermediate solution. 0.1 0 ml of commercially prepared 1 000 ppm stock standard, 
from a different manufacturer and lot than the calibration standard, is aliquoted into 
an acid rinsed 100 ml Class A volumetric flask and diluting to volume with 1% HN0

3
• 

This solution must be prepared monthly. Prepare the ICV standard by aliquoting 
0.25 ml to a labeled 125 ml digestion tube. Add the 4.75 ml of reagent water and 
5.0 ml of Aqua Regia. 

11.2.4. Cool and then add 1 0 ml of reagent water and 1 5 ml of potassium permanganate 
solution and return the bottles to the water bath for 30 minutes. 

11.2.5. Cool and add 6.0 ml of sodium chloride-hydroxylamine hydrochloride solution. Add 
27 ml of reagent water and the standards are ready for analysis. 

11.2.6. CETAC Calibration and Sample Analysis 

11.2.6.1.Turn on the CETAC Instrument, including the Hg lamp, and autosampler. 
After this is done turn open the operating software (Mercury Analyzer 
1.5.1.1). 

11.2.6.2.The rinse station for the autosampler turns on automatically, but the 
peristaltic pump must be started manually. Make sure all sample uptake and 
drain tubes are placed correctly on the pump and are secured with the 
appropriate tension. Place the reagent uptake tube In the stannous chloride 
and start the pump. 

11.2.6.3.From the software's main screen select the "Worksheet" button and then the 
"Template" button. Select the "Kelso Mercury Program". 

11.2.6.4.Go to the "Labels" tab and enter the QC and field samples to be analyzed In 
the appropriate order. 

11.2.6. 5.Transfer the solutions to be analyzed to labeled 12ml polyethylene test 
tubes and place them in the appropriate spaces on the autosampler trays. 
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11.2.6.6.Transfer the calibration blank and standards (0.2, 0.5, 1.0, 5.0, and 10 ppb) 
from their digestion tubes to the standard tubes located behind the 
autosampler trays. The calibration blank is placed in the left most tube and 
the other standards are placed in ascending order to the right. 

11.2.6. ?.Return to the software and go to the "Analysis" tab. At this point the 
analysis is ready to begin. Click on the start button. In the dialog box that 
appears be sure the following are checked: 

• Calibrate before first sample. 
• New output file before first sample. 
• Zero before first sample. 

Click start and the analysis will begin. 

11.2.7. After the calibration standards have run the software will use linear regression to 
create a calibration curve based on the concentration and measured absorbance of 
each standard. The form of regression line is y = mx + b. If the correlation coefficient 
of the curve is greater than 0.995 the analysis will continue, if not the analysis will be 
terminated and corrective action will be needed by the analyst. 

11.3. As the analysis sequence proceeds, next analyze the following QC standards. 

• ICV (5.0 ppb standard prepared from a second source) 
• ICB 
• CCV (5.0 ppb calibration standard) 
• CCB 
• CRA (0.2 ppb calibration standard) 

If either the ICV or CCV are different from their true values by more than 1 0% the software 
will terminate the analysis. If either the ICB or CCB is greater than the MRL the software will 
terminate the analysis. Method 7471 A does not contain criteria for the CRA, however, the 
result must be a positive measured concentration. For 7471 B analyses the criteria are 50-
150% of the true value. Also, specific project requirements may apply. 

Note: For projects falling under DoD QSM requirements, the QSM criteria for CCV standards 
is ±20% and for ICB and CCB standards no analytes detected > LOD. (The ICV limit is as listed 
above.) 

11 .4. Sample Analysis 

11.4.1. The samples are analyzed with the CETAC analyzer In the same manner as the 
calibration standards. The analyzer does the step of adding the stannous chloride 
solution automatically. Check the baseline between samples to verify that the 
spectrometer reading has stabilized at the normal baseline level. 

11.4.2. The analytical sequence should be set up to include all samples, QC samples, blanks, 
and calibration verification standards at necessary intervals. Refer to the SOP for 
Sample Batches. 
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11.4.3. Sample digestion batches are analyzed with a set of CCV and CCB standards which 
are run at the beginning and end of the analytical run and at a minimum every 1 0 
samples during the run. The same criteria listed above are applied to the CCVs and 
CCBs and if one is found to be outside these limits the analysis is terminated. 

12. QA/QC REQUIREMENTS 

12.1. Initial Precision and Recovery Validation 

12.1.1. Acceptable accuracy and precision of the procedure must be demonstrated before 
analysis of samples begins, or whenever significant changes to the procedures have 
been made. 

12.1.2. Accuracy and precision is demonstrated by preparing and analyzing four LCS 
aliquots. The average percent recovery of for each analyte must be within LCS limits 
and the %RSD within precision limits. 

12.1.3. initial demonstration of capability must be performed by each analyst performing 
sample analysis and documented In the laboratory records. 

12.2. Method Detection Limits 

12.2.1. A method detection limit (MDL) study must be undertaken before analysis of samples 
can begin. To establish detection limits that are precise and accurate, the analyst 
must perform the following procedure. Spike a minimum of seven blank replicates 
with a MDL spiking solution near the MRL and analyze. Refer to the ALS SOP 
Performing Method Detection.Limit Studies and Establishing Limits of Detection and 
Quantitation (ADM-MDL). 

12.2.2. Calculate the average concentration found (x) In the sample concentration, and the 
standard deviation of the concentrations for each analyte. Calculate the MDL for 
each analyte using the correct T value for the number of replicates. The MDL study 
should be done annually. The MDL study and MDL verification check should be 
analyzed annually or whenever there are major changes in the instrument or 
procedure is Implemented. 

12.3. For method 7471 B, an LLQC sample (a CRA that is carried through the digestion) must be 
analyzed to verify accuracy at the MRL The recovery must be 50-1 50%. 

12.4. For method 7471 B, Instrument Detection Limit (IDL) studies are performed quarterly. These 
will be calculated and made available to the analysts. 

12.5. Ongoing QC Samples required are described in the ALS-Kelso Quality Assurance Manual, in 
the SOP for Sample Batches (ADM-Batch). For this analysis, these include: 

12.5.1. Prepare one method blank (MB) per digestion batch, or per 20 samples, whichever is 
more frequent. The MB Is to be prepared as done with samples. The Method Blank 
should be < MRL. If the Method Blank is >MRL redigest the associated samples if 
sample levels are <20x the MB level. 
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Note: For projects falling under DoD QSM requirements, the QSM criteria for method 
blanks is no analytes detected > Yz MRL. 

12.5.2. Prepare one Laboratory Control Sample (LCS) per digestion batch, or per 20 samples. 
Weigh 0.25g of the current lot of "Environmental Resource Associates Priority 
Pollutant/CLP Inorganic Soil" prepared reference material In to a 125 ml Digestion 
vessel tube and prepare as per the procedure. 

12.5.3. Calculate the LCS recovery as follows: 

%R=X/TVx 100 

Where X = Concentration of the analyte recovered 
TV= True value of amount spiked 

Apply LCS recovery criteria from the DQO Table, unless project-specific or in-house 
limits are established. For method 7471 B, the LCS recovery limits are 80-120%. If 
statistical in-house limits are used, they must fall within the 80-120% range. 

Note: For DoD QSM projects, the QSM LCS criterion Is 80-120%. If the LCS fails the 
acceptance criteria, re-digest the batch of samples. 

12.5.4. Prepare one sample duplicate and one matrix spike sample per each digestion batch, 
or per twenty samples, whichever is more frequent. For the matrix spike, add 
0.25mL of the matrix spike solution to the designated spike sample, resulting In a 
spike concentration of 0.5 mg/kg. At times, specific samples will be assigned as 
duplicates or spikes depending on client requirements. 

Note: Duplicate samples are routinely analyzed; however some projects may require 
a MSD. All DoD projects require a MSD. The MSD sample Is prepare as described 
above. 

12.5.5. The RPD criterion for duplicates is 20% RPD. If not, flag the data or redigest samples. 
Apply matrix spike recovery criterion listed In the DQO Table, unless project-specific 
limits are required. For method 7471 B, the recovery limits are 80-120%. If statistical 
in-house limits are used, they must fall within the 80-120% range. For DoD QSM work, 
MS recoveries are assessed using the QSM LCS control limits. If the MS (and/or MSD 
where applicable) recovery Is outside acceptance limits proceed with the additional 
Interference tests described In section 12.5.4. Based on results of these tests, the 
physical nature of the sample (e.g. homogeneity), and any specific project 
requirements, a determination can then be made as to appropriate corrective action 
(e.g. redigestion, reporting with a qualifier, alternative methodologies, etc.). If the 
analyte concentration Is >4x the spike level the spike control limit Is no longer 
applicable and no action is required. 

Note: For DoD QSM projects, the duplicate RPD limit is 20% and MS recoveries are 
assessed using the QSM LCS control limits 80-1 20%. 

12.5.5.1.Calculate percent recovery (%R) as: 
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Where X = Concentration of the analyte recovered 
X1 =Concentration of unsplked analyte 
TV= True value of amount spiked 

12.5.5.2.Calculate Relative Percent Difference (RPD) as: 

%RPD = IRI - R2i X IOO 
(RI + R2)/ 2 

Where R1 =Higher Result 
R2= Lower Result 

12.5.6. Interference Tests: Prepare one post spike for every batch of samples and if samples 
are sufficiently high (1 Ox the MRL/LOQ) a serial dilution. The serial dilution must 
agree within 10% of the original sample result. Post spike recovery acceptance limits 
for method 7471A and 74718 are 80-120% for project falling under SW846 Update 
IV. When both the post spike and dilution tests fail all of the samples In the 
associated preparation batch must be quantified via Method of Standard Additions 
(MSA). 

13. CALCULATIONS, DATA REDUCTION, AND REPORTING 

13.1. It is the analyst's responsibility to review analytical data to ensure that all quality control 
requirements have been met for each analytical run. Results for QC analyses are calculated 
and recorded as specified in section 12. 

13.2. Record all sample weight, volumes and dilutions on an A.A. benchsheet (see Attachments). 

13.3. Solution concentrations are calculated by the Mercury Analyzer software based on the linear 
regression calibration curve created when the calibration standards are analyzed. The 
absorbance measured for each sample is applied to the linear regression curve and the final 
solution concentration is determined and displayed as the instrument result. 

13.4. Calculate sample results using the data system printouts and digestion information. The 
digestion and dilution Information is entered Into the data system. The data system then 
uses the calculations below to generate a sample result. Solid samples are reported in 
mg/l<g: 

• . . . . DigestioiYol(ml) Img IL IOOOg 
mg/KgSample}=c x PostDTgestw1DtlutwJii'acto1X x--x--x--

Sample.vt.(g) I OOOug I OOOml I Kg 

C*= Concentration of analyte as measured at the instrument In ug/L (in digestate). 

NOTE: If results are to be reported on a dry weight basis as required by certain projects, the 
Sample Wt (g) component of the equation should be the dry-weight derived from a 

f\IElHT SOLUTtOrlS RIOHT PAAThER 
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determination of %moisture of a separate aliquot of the sample using the SOP for Total 
Solids. 

13.5. Record all concentrations determined at the instrument and calculate the final results in 
mg/Kg. Record the final results on the A.A. Benchsheet. 

1 3.6. The data packet for the sequence Is submitted for review by supervisor or designee. The 
results are transferred to the appropriate report form located in the ALS network directory 
R:\ICP\WIP. Once the results are transferred, the report is reviewed. 

13.7. A daily run log of all samples analyzed is maintained. All data should be printed and stored 
after operator has checked for evenness of burns. A copy of this document will go with each 
package of Tier Ill or higher data run that day. 

13.8. Refer to the SOP for Laboratory Data Review Process (ADM-DREV) for general instructions for 
data review. 

14. CONTINGENCIES FOR HANDLING OUT- OF- CONTROL OR UNACCEPTABLE DATA 

14.1. Refer to the SOP for Corrective Action (ADM-CA) for procedures for corrective action. 
Personnel at all levels and positions in the laboratory are to be alert to identifying problems 
and nonconformities when errors, deficiencies, or out-of-control situations are detected. 

14.2. Handling out-of-control or unacceptable data 

14.2.1. On-the-spot corrective actions that are routinely made by analysts and result in 
acceptable analyses should be documented as normal operating procedures, and no 
specific documentation need be made other than notations in laboratory 
maintenance logbooks, run logs, for example. 

14.2.2. Some examples when documentation of a nonconformity is required using a 
Nonconformity and Corrective Action Report (NCAR): 

• Quality control results outside acceptance limits for accuracy and precision 
• Method blanks or continuing calibration blanks (CCBs) with target analytes above 

acceptable levels 
• Sample holding time missed due to laboratory error or operations 
• Deviations from SOPs or project requirements 
• Laboratory analysis errors impacting sample or QC results 
• Miscellaneous laboratory errors (spilled sample, incorrect spiking, etc) 
• Sample preservation or handling discrepancies due to laboratory or operations 

error 

15. METHOD PERFORMANCE 

15.1. This method was validated through single laboratory studies of accuracy and precision. 
Refer to the reference method for additional available method performance data. 

15.2. The method detection limit (MDL), limit of detection (LOD), and limit of quantitation (LOQ) 
are established using the procedure described in the SOP for Performing Method Detection 
Limit Studies and Establishing Limits of Detection and Quantification (ADM-MDL). Method 
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Reporting Limits are established for this method based on MDL studies and as specified in 
the ALS Quality Assurance Manual. 

16. POLLUTION PREVENTION AND WASTE MANAGEMENT 

16.1. It is the laboratory's practice to minimize the amount of solvents, acids, and reagents used 
to perform this method wherever feasibly possible. Standards are prepared in volumes 
consistent with methodology and only the amount needed for routine laboratory use Is kept 
on site. The threat to the environment from solvents and/or reagents used In this method 
can be minimized when recycled or disposed of properly. 

16.2. The laboratory will comply with all Federal, State, and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the ALS Environmental Health and Safety Manual. 

16.3. This method uses acid. Waste acid Is hazardous to the sewer system and to the 
environment. All acid waste must be neutralized to a pH of 2.5-12 prior to disposal down 
the drain. The neutralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record. See the ALS EH&S Manual for details. 

17. TRAINING 

17.1. Training outline 

17.1.1. Review literature (see references section). Read and understand the SOP. Also review 
the applicable MSDS for all reagents and standards used. Following these reviews, 
observe the procedure as performed by an experienced analyst at least three times. 

17 .1.2. The next training step is to assist in the procedure under the guidance of an 
experienced analyst. During this period, the analyst Is expected to transition from a 
role of assisting, 1.1) performing the procedure with minimal oversight from an 
experienced analyst. 

17 .1.3. Perform initial precision and recovery (JPR) study as described above for water 
samples. Summaries of the IPR are reviewed and signed by the supervisor. Copies 
may be forwarded to the employee's training file. For applicable tests, IPR studies 
should be performed in order to be equivalent to NELAC's initial Demonstration of 
Capability. 

17.2. Training is documented following the ALS, KELSO TRAINING PROCEDURE SOP. 

NOTE: When the analyst training Is documented by the supervisor on internal training 
documentation forms, the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to 
competently perform the analysis independently. 

18. METHOD MODIFICATIONS 

18.1. There are no known differences between the reference method and this procedure 

19. REFERENCES 
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19.1. USEPA, Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition, Final Update II, Method 
7471A, September 1994. 

19.2. USEPA, Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition, Update IV, Method 
7471 B, Revision 2, February 2007. 

19.3. DoD Quality Systems Manual for Environmental Laboratories Version 4.1 4/22/2009. 

20. CHANGES SINCE THE LAST REVISION 

20.1. Updated Definitions section. 
20.2. Reformatted SOP to ALS style. 
20.3. Added Attachments 1 and 2: Instrument parameters and benchsheet. 
20.4. Added Table 1: Summary of Corrective actions. 
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Analysis Parameters 

ATTACHMENT 1 
Instrument Parameters 

Instrument M-6100 Mercury Analyzer 

Conditions 
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Gas flow (mUmln) Sample Upta~e (a) Rinse (s) Read delay (a) Ropllaatea (II) Reptlo!lte time (a) pump spoed (%) Wavelength (nm) 

40 30.QO 60.00 SO.OO 4 2.00 253.65 

Instrumental Zero 

Zero before Jlrat sample: No 

Ze<o parlodfcally: Yea 

Belore eaoh coflbrallon. 

Baseline Correction 

"1 Stan lima (s) #1 End lime (s) H2 Slor111me (e) 112 End time (a) 

5.00 

Standby Mode 

Enablod: Yo~ 

10.00 

Standby Opllons: gao off, lamp oft 

fou~odllutlon 

Enabled: No 

Condlllon: 

Tube n range: 

If no autodlluilon tubos remaining 

Caiibration 

Settings 

Algorl\hm Through blank Wolghlad fit Cal. Type Rocallbrallon rata Re&lopa rota Rostopa .standard . 

Limits 
Calibration slope 

Lower(%) Uppal r;.l 
75 i25 

Error action: Stop anatyoio 

'G!-'p Override: Yes 

QCTests 

12113/2012 2:19:0~ PM 

Aaslopo 
l,.owor (",0) Upper (%) 

75 125 

Coell. of 
Datennlnatlon 

0.99500 

121312A HG2.wsz 
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(Ci~l!fOne) 

7471B 24S.l 

ATTACHMENT 2 
Bench sheets 

Effective: 1 /31 /13 
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COJ..UMII!A ANALYTICAL IIP.R.YJ{:I!S,JNC. PRINTOUT WITH: _____ _ 
~NALV'I'JC~WORKSJJP.P.T 

Service Request f# : 

Analysis For: Hg 

DATA 
Pos. SAMPLE Initial Initial ~llution Meaiured Samp_le Sal)lplc 

NUMBER Sample Dilution Factor {jtg!L) Actual Actual 
(ll)or(mL) (mL) <ml(!ka) (1.11!/L) 

l Cal. Blk. .0.00 so - 0,00 0.00 

2 StdO,:Z •o.1 50 - ,0.20 0.20 
3 StdO.S •0.25 so ·- 0.50 0.50 
4 Std 1.0 •o.s 50 - 1.00 1,00 
5 Std.S.o 00!2,5 .So - 5,00 s.oo 
6 Std 10.0 _•s.o 50 - '10.00 10.00 

7 .... - -
8 r- - ,... 
9 - - -

·10 - - -
l1 - - -

-i2 -
13 -
14 -
15 -
16 -
17 -
18 -
19 

0 0 -
'20 ' -
21 -

: .-:-:c: 2.2 ..-:::-::: - · ... -· -- . - - ·-·- -· - --- .. , _ -: - -
'2.3 -- ·- -
24 -

' 25 -
Comments: ~cpo~lng ~veils: 

Sollffissuc 'Spjkii Level: 
CaL Inter, Std• (100Jipll) 
lnd Solin:e tnter Std*~ (1Jipm) 

Post Spike-Level: 1,0 ppb 
Method SplkcLc,'ill 'MRL LCSLirillt MSLiinlt RPD 
-7470A ,Water 1.0 jigiL O.llll! L 83-ll7% 80-l:ZO% 20% 
245,1 Water l.O.IiRIL 0.2 piz/L 85-115% 70-130% 20% 
7470ATCLP 5:o JL'RIL t;o ilWL 85-U5o/o 75-125% 20% 
7471A Soli LCSS 3.73-mWJ<il Q;02mgfkg 72-128% _ 80-l:ZO% 30% 
7471A Tlssue·Ton · · 0.21 ml!lkli 0.02 iniz/ke : 63-130% • 80-120% 30,-o 

IC:ontroUed- HgWnterRunForm 7-11-UJ HG1.XLS 

Alci•n: SDLUTIDrjS FllpHT I>AFI'fnEFI 
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TABLE 1 
Summary of Corrective Actions 

Method Control Specification and Acceptance 
Reference Frequency Criteria 

EPA 7471 A/B I CAL Prior to sample R2 ~ 0.995 
analysis 

EPA 7471A/B ICV After ICAL ± 10% 

EPA 7471A/B CCV Prior to sample ± 10% 
analysis 

EPA 7471A/B Method Blank Include with each <MRL 
analysis batch (up 

to 20 samples) 

EPA 7471A/B Laboratory Include with each See DQO 
Control analysis batch (up 
Sample to 20 samples) 

EPA 7471A/B Matrix Spike Include with each See DQO 
analysis batch (up 

to 20 samples) 

EPA 7471A/B Sample Include with each .!5: 20% RPD 
Duplicates analysis batch (up 

to 20 samples) 

SOP No.: MET-7471 
Rev. 16 
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Corrective Action 

Correct problem then repeat 
I CAL 

Correct problem and verify 
second source standard; rerun 
second source verification. If 
fails, correct problem and 
repeat initial calibration. 

Correct problem then repeat 
CCV or reoeat ICAL 

If target exceeds MRL, 
reanalyze to determine if 
instrument was cause. If still 
noncompliant then: 

Re-extract or reanalyze 
samples contalnin'g 
contaminate, unless samples 
contain > 20x amount In 
blank. 

If exceeds limits, re-extract 
and re-analyze 

Evaluate data to determine if 
the there Is a matrix effect or 
analvtlcal error 

Re-homogenize and re-analyze 
if result is> 5 X the MRL 
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BB&E SOIL BORING LOG 

Project Name 

CONSULTING ENGINEERS 
& PROFESSIONALS 

Project Number 

Drilling Company Driller 

Drilling Equipment I Drilling Method I Borehole Diameter 

Type of Sampling Device 

Sample Hammer 

ITvne DrivingWt. Drnn 

Location Description (include sketch in field logbook) 

tl Description 
Q 

.: ;;; " u 0 

L TCCODE (IRPIMS) 

Ground Elevation 

Dateffime Drilling Started 

Water Level (bgs) 

First 

Hydrogeologist 

c: c. > u (Include lithology, grain size, sorting, angularity, Munsell color name & 0 .!! 0 
u 3: .s u 

0 notation, mineralogy, bedding, plasticity, density, consistency, etc., as a: 
iii applicable) 

f- -r- -
f- -r- -
r-- -
f- -
f- -r- -r- -
f-- -
r- -
f- -r- -
r- -
f-- -
r- -
r- -
f- -
r- -r-- -
f- -
r- -
f- -
r- -
f-- -
r- -
f- -r- -
f- -
f-- -
r- -r- -r- -r- -r-- -
f- -r- -
f- -r- -
1- -r- -
f- -r- -
f- -
f-- -r- -
f- -
r- -r- -

c 
a: 

Borehole ID: 
Sheet of_ 

Location 

Site 10 I LPRCODE (IRPIMS) 

Total Drilled Depth 

Dateffime Total Depth Reached 

Final 

Checked by/Date 

c Remarks .!! 
" u 0 c. u 

~ ll 
Cll ;; 

;;: 



Project: Collis Inc. 

ATTACHMENT D 

SYSTEMATIC PLANNING PROCESS WORKSHEET 

Revision: 0 
Revision Date: 02120/2013 



SITE NAME: 

Project: Collis SSW 

SYSTEMATIC PLANNING PROCESS WORKSHEET 

Revision: 0 
Revision Date: 02/01/2012 

Collis Manufacturing Facility, Clinton, Clinton County, Iowa 

1. STATE THE PROBLEM 
a. Planning Team Members 

i. Mr. Kevin Snowden- EPA Project Manager 
ii. Ms. Diane E. Harris -EPA RQAM 

111. Mr. Brian Calhoun -Corporate Safety and Environmental Director, SSW 
Holding Company, Inc. 

iv. Mr. Jim Colmer- BB&E Project Manager 
v. Mr. Jason Cabra- Field Team Leader 

b. Concise Description of Problem 
In June 2010, during a routine Resource Conservation and Recovery Act (RCRA) 
inspection, an area near the filter building was identified that stored totes of 
process acids and caustics. The United States Environmental Protection Agency 
(USEP A) was inquiring in determining whether any releases occurred from the 
totes. The inquiry was to determine if any exceedances of industrial soils 
Regional Screening Levels (RSLs) for RCRA 8 metals occurred. 

c. Available Resources and Deadlines 
Funds for the focused soil investigation have been authorized by the facility 
owner, SSW Holdings Company. A final focused soil investigation Sampling 
Final Report will be submitted to the EPA Region VII project manager. The final 
report will include: figures with sample locations, analytical data, table with 
analyte detections, any deviations from the work plan or quality assurance project 
plan (QAPP), and discussion of additional actions, if required, or closure. 

2. IDENTIFY THE DECISION 
a. Primary Study Question 

Did the contents of the stored totes impact the adjacent soil greater than the EPA 
RSL industrial criteria? 

b. Alternative Actions from the Resolution of the Primary Study Question? 
(1) Remediate the contamination, if detected above EPA RSL 

industrial soil levels, and prevent any other totes containing 
hazardous substances from being stored in the investigated areas. 

(2) Take no action. 
c. Decision Statement 

Determine whether the contents of the stored totes impacted the adjacent soil 
greater than EPA RSL industrial criteria. 

3. IDENTIFY THE INPUTS TO THE DECISION 
a. Identify the Information Needed to Resolve Decision Statement 

Measurements of the concentrations of metals in the shallow soil are required. 
b. Determine Sources for Needed Information 

The concentration of RCRA 8 metals detected in the shallow soil samples must be 
compared with the EPA RSL industrial soil criteria. 

1 
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The shallow soil samples analytical results will be compared to USEP A Industrial 
Soil Regional Screening Levels. 

d. Confirm Appropriate Measurement Techniques Exist to Provide the Data 
Assessment will be conducted to provide analytical results from the shallow soil 
samples. The RCRA 8 Metals (arsenic, barium, cadmium, chromium, lead, 
mercury, selenium, and silver) will be analyzed by the USEPA Method 6020A, 
and Mercury will also be analyzed by USEPA Method 7471B by a national 
Environmental Laboratory Accreditation Program (NELAC) fixed-base 
laboratory. 

4. DEFINE THE BOUNDARY OF THE STUDY 
a. Specify Characteristics that Define the Population of Interest 

RCRA 8 Metals and Mercury will be analyzed from the shallow soil samples 
collected from the investigated area. 

b. Define Spatial Boundary of the Decision Statement 
Decisions will apply to the soil in the area where the totes were stored on the site. 

c. Define Temporal Boundary of the Decision Statement 
It is assumed the sampling data will represent the current concentrations of metal 
and mercury at the former storage location. The data will be collected in 2013. 

d. Define Scale of Decision Making 
The scale of decision making will be the former storage area of the totes and 
possible impacted areas. 

e. Identify Practical Constraints on Data Collection 
The most practical consideration that could interfere with the sampling is the 
limited access to soils underneath the pavement areas. Depending on the 
thickness of the pavement, this may prevent shallow soil sampling from occurring 
at the former tote storage area. 

5. DEVELOP A DECISION RULE 
a. Specify Statistical Parameter Characterizing the Population of Interest 

The planning team is interested in the concentration of possible analytes in the 
shallow soil in the area of the former tote storage. 

b. Specify the Action Level of the Study (Industrial Soil RSLs) 
RCRA 8 Metals: 

(1) Arsenic- 1.900 mg/kg 
(2) Barium- 190,000 mg/kg 
(3) Cadmium- 800 mg/kg 
(4) Chromium- 5.6 mg/kg 
(5) Lead- 800 mg/kg 
(6) Mercury -43 mg/kg 
(7) Selenium- 5,100 mg/kg 
(8) Silver- 5,100 mg/kg 

c. Develop a Decision Rule 
If any analytes are exceeding the EPA RSLs, then remediation of the identified 
contamination will be required. If all analytes are below the EPA RSLs, then no 
further action is required. 

2 
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6. SPECIFY LIMITS ON DECISION ERRORS 
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It is important to look at the risks or possibilities of errors with the analytical data results. 
Possible errors are discussed in laboratory analytical standard operating procedures 
(SOPs). SOPs are available on request from the laboratories. 

7. OPTIMIZE THE DESIGN 
The sample locations will be chosen by the field team at the site after the concrete and 
adjacent areas are visually observed. Biased sampling locations will be selected. The 
locations along the perimeter of the pavement, the locations below the pavement, and 
background locations, if required, will be selected based on-site conditions and visual 
observations. In addition to perimeter sampling, cracks or joints discovered that appear 
to have compromised the integrity of the slab to the underlying soils will be marked and 
subsequently cored to provide access to the soils beneath. 

Remaining sections of the Systematic Planning Process Worksheet were not included. 
These sections will not be addressed in this document and were omitted. 

3 
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Recton~l Scr~na Level (RSL) JndustriJI Soli Tabfe November 2012 

Key; 1"' IRIS; P . PPRlV; A c ATSDR; C • Cal EPA; X • PPRlV Appendtx; H • HEAST; J .. New Jenry; 0 • EPA Office of Water; £ • £nvlronrnen111 Crltertl end Assessment Office; S"" see user cuJde Sectton 5; L • He &ner culde on lead; M • muta&en: V • vcmUJe; F • See FAQ; c • cancer; • • where: n Sl < lOOX' Sl; •• t; wh~tt n Sl c tOX cSl; n 
• noncancer; m • Concentration fMY uceed ceNinc Hmlt (Su Usrr Guide): s • Concentration may ll!xceed Cut (See User Guide): SSl values 1re biS~d on DAh l 

To11klty 1nd Chll!mka .. speclfk lnfot"maUon Contaminant C.rcJnocenlc TafJet Risk CTRI • lE-()6 I Noncancer Hazilfd lndll!x (HI• • 1 

. 1;11 . J :I~ ,J:Ic ,1~:1 -l 51 I ~ ,I. ,I. I CAS No . 

,......, SL~~ennol ~ IIOO.Io- 5L I C.a<-eni<Slllnces- 5llllermol5l l-""" 5l1Nonco""'"'eni<5L 
SFO e lOft e RfD. II! RIC& eomuta- · C.. P£F VF TR•l.OE-6 TR-=UJE1 TRcl.OE-6 TRwl.OE· 6 HO.•l HQ.•l HQal Hl•1 

lmc/kc-d.ly)" y luo/m~·l Y lmc/kc-d.ly) y lmc/m1
) y c &en GIAII5 Al5 lmc/kcl Cm1/l&l Cm1/l&l Anolvte lmc/kcl lmc/kcl lmc/kcl lmc/kcl lmc/kcl lmc/kcl lmc/kcl (mc/q) 

t.ae-oz C 5.1E-o6 C 1.5£.()1 I 1 0.1 1.4E+09 ALAR 15~&4·5 1.6£+02 2.4E..o2 3.3£+06 9.5£.01 l.SE.05 2.3E.05 9.2E<04 
1 ,7£.()3 I 4 .0E-03 I 1 0.1 1.4E+09 Ac ....... 305&0-1§.1 3.lf+02 S.OE..o2 2 DE.OZ 4 .1E..m' 6.2E-tm 2.SE.Ol 

2.2E~ I !J.OE-D3 I V 1 1.1£+05 1.4£+09 9.4£.03 !Acololdehyde 75-07.() 5.2£.01 5.2E.01 3 .7£+02 3.7E..o2 

2.0E-02 I 1 0.1 1.4E+09 ~- .. 256-&2-1 2.0€<04 3 .1£-+0ot 1.2E.o.t 
9.0E-o1 I 3.1£.01 A V 1 1.1£+05 1.4£+09 1.5E-+Oot - 67-64-1 !1.2£+05 2 .0Ef(J6 6.3H05 

Z.OE-03 X V 1 L1E+05 1.4£+09 2 .5£-+0ot Acelane(\<.......,.,.,n 75-.5 2.2£.02 2.lE«<l 

6,0E-G2 I V 1 1.3£+05 1.4E+09 1.4E-+Oot Acelonllrlle 75-05-1 3 .1E+Ol 3.7E<Ol 
t..OE-G1 I v 1 2.5£-tm 1.4E+m 6.4£-+0ot Ac ............... !11-16-2 LOE<OS LOE<OS 

3.1£+00 C 1.3E-03 C 1 0.1 L4E+09 ~ne,2- 53-96-3 7 S£-o1 1.1£+00 1.3£-+(M 4.5E..01 

5.0€-114 I 2.0€-05 I V 1 2.3E+04 1.4£+09 7 .4£+03 - 107-02·1 5 .1E+Ol 6 .5E..01 &.SE.01 

5.0€-01 I 1.0£-04 I l.OE-03 I 6.0E-03 I M 1 0.1 L4E+09 Aaylonalde '19<16-1 5,1E+OO 1.1E<OO 1.7£+05 3.4£+00 2.0E.Ol • 1E<Ol 3.6£.07 1.2£<03 
S.OE~l I LOE-03 I 1 0.1 1.4£+09 Act'fii<Add 7!HG-7 5.1E<OS 7.7£+<15 6.oE<06 2.!JE+OS 

5,4E.01 I 61E.Q5 I 4.0E.o02 A l.oE-DJ I V 1 L1E+04 1.4£-+09 1.3E+Ol ;;:: 107·13· 1 5-l£+00 1.Sf<OO L 2E+OO 4.1E..ot 7.2£.01 7.2E-t01 

&.OE-G3 P 1 0.1 1,4£-+09 111·6,.3 3.6£.07 3.6£.07 

5.6E.o2 c 1.0E.o2 I 1 0.1 L4E+09 lachlor 1s9n-w.a S.1E<01 7.7£<01 3.1E<OI LOE+D4 I .SE+D4 6.2£<03 

t.IJE-Ol I 1 0,1 L4E+09 -"' 11~3 1.0E-tm 1.5E-tm &.2£+02 

1.0€-0l I 1 0.1 L4E+09 ldlcarbSUIIone 1646-11-4 1.0E.Ol 1.5E<03 6.2E«<l 
1 0.1 1.4£+09 -·"'""""Ide 1646-17· 3 

1.7£.01 I 4.9E-Ol I 3.0E-os I 1 0.1 1.4£+09 - 3Q9.00.2 1.7t-01 2,6£.01 ........ 1.0€.01 3.1£.01 4.6£.01 1.1E«<1 
2.5E.01 I 1 0.1 14£+09 :::.- 74221-64-6 2.6£+05 3.9E+OS 1.SE<05 
5.0E-G3 I 1.0E.o4 X 1 0.1 1.4£+09 107·U1 5.1E<03 7.7£<03 6.0E+05 3.1£+03 

2.1£-02 c 6.0E-06 c 1.0E-Gl I II 1 1.4£+03 1.4£-+09 1.7£-tm ,.,.,. Chloride 107-05-1 L4E+Ol 3.SE+OO 3.4£+00 7.5£+00 7.SE<OO 
LOE<OO P S.OE-D3 P 1 1.4E+09 - 7429-90-5 1.0E+06 3.0E.07 9.9E<05 
4.0E-o4 I 1 1.4£+09 --l'hosphlde 20159-73-a 4.1E+02 4,1E+Ol 

l .OE-114 I 1 0.1 1..4£+09 ;;;_ 67415-2~ 3.1E+02 4.6£+02 1.1E.02 

9.1JE-03 I 1 0.1 L4E+09 IJ4.U•S 9.2£+()] L4E<04 5.5E<03 
2.1£.01 C &.OE-D3 C 1 0 ,1 1..4£+09 4- 92-67· 1 1.4£..01 2.1E.01 2.8£-tm 1.2E-02 

I .OE-02 p 1 D.1 1.4E+09 m- 591·17-5 1.2E..ot 1.2£+05 • • 9£+04 

l .OE-02 p 1 D.1 1.4£+09 ~· "' 123·30-1 2.0€<04 3.1£.+()4 1.2E<04 
2.5E-03 I 1 0,1 1.4£+09 - 33CJH.61-1 2.6£<03 3.9E.oJ 1.5E+Ol 

1.0€.01 I 1 -- 7664-•t1·7 

2.DE.01 I 1 1.4£+09 --.. 777).06.0 2.0€<05 2.DE.OS 
5.1E-03 I 1.6£-06 c 7.0E-03 P l.DE-D3 I 1 0.1 1.4E+09 ...- il-53·3 5.0E+Ol 7.6£.02 L0€<07 3.DE.02 7.2E-+m 1.1E..ot 6.0€<06 4.lf<OJ 

4,0£.()2 p 2.DE-03 X 1 0.1 1.4E+09 .... ...._ ....... 9,11> 114-65-1 7.2£+01 1.1E..n2 4 .JE.01 2.0€<03 J .1E-+m 1.2E.Ol 

4,0E--04 I 0.15 1.4£+09 Anllmony lmelalll<l 7440-36-0 4 ,1£+02 4 .1E-t02 
5,0E--04 H 0 .15 1.4£+09 ~·-·Ide 131_..~, 5,1E+02 5.1E+02 

9.0E--04 H 0.15 1.4E<09 ~ ~otassium T•rtme 11071-~1 9.2£.+()2 9.2£«12 
4.0€-114 H 0.15 1.4£+09 Antimony T i!!lrOxide 1332-IHi 4 .1£.02 4.1£+02 

2,0E--04 I 0.15 1.4E+09 Anllmony Trlo•lde l30U4-4 1.2E<06 1.2£+06 

1.3£-02 I 1 0.1 1.4£+09 ::. 7411S.24·5 1.3£+04 2.0€<04 1.0€<03 
2.5£..02 I 7.1E-<Ii I 5.0€-02 H 1 0.1 1.4£+09 140-57-1 L1E+02 1.7£.02 2.3£+06 &.9£.01 5,1E<04 7_7E<04 3,1£+04 

1.SE+OO I 4 .3£-03 I 3,0E-o4 I 1.SE-o5 C 1 0.0] 1.4£+09 
Anenlc,lnorpnlc 7440-31-2 1.9£+00 9.6E+OO 3,9£+03 1;5£+00 3.1E+Ol 1.SE.03 1 ,9£-+(M 2.6£<02 

3.5E.Qi C 5.0€.05 I 1 1.4£+09 Arsine 7714-42-1 3 ,6£+00 3.0€<05 3.5£+00 

9,0E-03 I 1 0.1 1.4£+09 - 76571-1,·1 9.2£.03 1.4E-+Oot 5.SE<Ol 
5.0E-02 I 1 0.1 1.4£+09 .......... 3337•71·1 5.1E..ot 7.7E+04 3.1£+04 

2.3£.01 c 3,SE-02 I 1 o.1 1.4£+09 ~ ....... 1912·24·9 1.2£.01 1.9£.01 7 .5£+00 3,5£+04 5.4E-+Oot 2.2£+04 

I.IE-G1 C Z.SE-04 C 1 0.1 1.4£+09 
~.1 

492·1G-I J.lE<OO •• !E+OO 6.7£-+0ot 2.0€<00 
4.0€-114 I 1 0.1 1.4E<09 651!1S-55-3 4.1£+02 6 -2E+02 2.5£+02 

LlE-01 I 3,1£-05 I v 1 1.4£+09 5.6E..OS - 103·JJ·l 2.6£.01 2.2£«12 l .l£.01 

2.0E-G1 I 5.0E--04 H 0.07 L4E+09 ..... 7440-3!J.3 2,0E+05 ) .0€<06 L9E<OS 
4 ,0£-03 I 1 0.1 1.4E+09 ....... n.-.2ft..t . .1£-tO] 6.2£.0] 2.5E<Ol 

l .oE-02 I 1 0.1 1.4£+09 - 4] 121-43·) l,1E;04 , ,6E..ot 1.1E..ot 

2.SE-D2 I 1 0.1 1.4£+09 :::;;:w 6135g..J1. 5 2.5£.+()4 3.9E..ot 1.SE..ot 
3.0E.01 I 1 0.1 L4E+09 1&61--40-1 3.1£+05 4,5£-tOS 1.1E.OS 

5.0E-G2 I 1 0.1 1.4£+09 :::;_ 171J04..l S.2 5.1E<04 1-7E+D4 3.1E<04 
3.DE.02 I 1 0,1 1.4£+09 25057·19-0 ] ,1£.+()4 , ,5£-+(M 1.1E+04 
1.0E..01 I v 1 1.2E+Ol 1.4£+09 2.4£-+0ot 101).52-7 1,0€<05 1.0€<05 

5 .5£-02 I 7 .1E-o& I 4,0E-Q3 I :I: .OE-02 I V 1 l .IE.oJ 1.4£+09 3,1E-tm ........ 71-43·2 5.2E<Ol 6.0£+00 5.4£+00 ~ .1E<Ol 5.0£+02 4.5£+02 
2.0€-114 X 1 0.1 1.4£-+09 lonzenedlamlne-2·metilyl...,..., 1,4- 6369-59-1 2.0E..o2 3.1E..o2 1.2E<02 
1.DE-D3 p v 1 1.3E.m 1.4£+09 2.1£-+0ot ............. 101-!fi.S LOE<Ol LOE.OJ 

2.3E..o2 I 6.7£-0l I 3.0E-D3 I M 1 0,1 1.4£+09 - 92-17-5 1.2E-02 1.9£..02 2.SE<02 7.SE-G3 3,1£+()] 4 .5Et03 1.1E<Ol 
4.0E+OD I 1 01 1.4£+09 ~:!..to 

&5--IS..O 4,1£+06 6 ,2E+06 l .SE+06 
1.3£.01 I v 1 3.2£+02 1.4£+09 7 .JE+04 91-07-7 2.2£-01 2.2£.01 

1.DE.01 p 1 0.1 1.4£+09 leftzyiAkohol 100.51-6 LOE<OS LSE<OS 6.2E.o.t 
1.1E-o1 I • • 9E.OS c 2 .0E-03 P 1 ,0E-03 P V 1 1.5E.Ol 1.4£+09 2.1E-+Oot -Chloride - --- 100-44·7 1.7£.01 - 69E<OO 4 .!JE+OO 2 .0E.o1 1.2E..o2 1.1£+02 
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Rqional Screen in& Level (RSL) Industrial Soli Table November 2012 

Key: 1 .. IRIS: p • PPRTV; A • ATSDR; C • C&l EPA; X • PPRTV Appendix; H • HEAST; J • New Jersey; Q .o:: EPA Office of Water; E • Environmental Criteria and Assessment Office: S :a see userculdeSectlon 5; L• see user culde on lead;; M • mutacen: V • volatile; F • See FAQ; c • cancer; • • w~ere; n Sl < 100:11. ( Sl.; •• "- whll'~nSl. < l CI:JII eSt.;~ I 
• noncancer; m • ConcentraUon may exceed ceillnlllmlt (See User Guide); s : Concentration may exceed Csat (See User Guide); SSl values are based on DAh l 

Toxldty and Chemlul-spedflc Information Contaminant Cardnocenlc Tar&:et Risk CJR) "' 1£-06 I Noncancer Hazard Index (HI) = 1 

J:l J:l Jjl ~B:I ' ,., J II ,t ,t I CASNo. 

lncestkln Sli·Dermal ~ I Inhalation Sll c.mnocenlc Slllncestkln 5l I DennoiSlllnhalallon 5l I NoncordnOC- 5l 
SFO e IUR e Rto. e Rfe& e o muta· C... PEf Vf TII:•1.0E-6 TR-=1.0E-6 TR-=LOE-6 TR•l.OE·6 HQ._t HQa:t HQcl Hl•1 

[mc/q-doy)4 y [uo/m~·• y [mc/kl-doy) y [mc/m~ y c con GlADS ABS imc/kl) [m'/kll [m'/kll _..,.. lmclkll lmclkll lmclkll lmclkll lmclkll lmclkll [mc/kl) lmclkll 

-- 2.4E-o3 I 2.0E-03 I 2,0E-OS I 0.007 1.4E+09 ~and compounds 7~1·7 6.9£~3 6 ,9£~3 2 .0E-+Ol L2E+05 2 .DE-+Ol 

t,OE-04 I 1 0.1 1.4[-+09 - 141-66-2 . 1 .0E~2 1.5E+02 6.2£~1 

9.0E..()] p 1 0.1 1.4E-+09 =.... 42576-02-3 9.2£-+03 t .4E+04 S.SE-+03 

1.5E-02 I 1 0.1 1.4E+09 12657-04·3 t.SE+04 2.3£+04 9.2Ei03 

I.OE-Dl X 5.0Eo02 I 4.0E-04 X V 1 1.4E-+09 1.2£+05 -nyl,1,1'· 92- 52-4 3.6E-+02 S.6E-+02 5 .1£+04 2 .1£-+02 2 .1£-+02 

7.0E-02 H 1.DE-05 H 4.0Eo02 I v 1 1.0E-+Ol 1.4E-+09 3.1E+04 h{l-chlaro-1 ·methylelhyl) ether 101-60-1 4 . 1£~1 4.6E~1 2.2£~1 4 ,1£+04 4 ,1E-t04 
3.0E-Ol p 1 0,1 1.4E-+09 lh{2-chlan>ethoxy)methane 111-91·1 3 ,1£-+03 4 .6E-+Ol 1 ,1£-+03 

1.1£+00 I 3.3£-04 I v 1 5.1£-+03 1 ,4E-+09 4 ,6E+04 8is{2-chlonlelhvl)ethe< 111-44-4 2.6E+OO 1.7E+OO 1.DE+OO 

1.4E.(J2 I 2.4£..()6 c 2 .0Eo02 I 1 0,1 1.4E-+09 .:::~-ethylhexyl)phthalate 117·11·7 2.0E-+02 3 ,1£-+02 6.9£-t(Hi 1.2£+02 2,0E+04 3.1E-t04 1.2£+04 

2.2£-+02 I 6.2£.02 I v 1 4 2£~3 1.4E-+09 2.0E-+Ol chlo<omolhyl)ethe< 542-11·1 1.3E-02 4 ,0E-04 3 ,9£-04 

5.0Eo02 - I 1 0.1 1.4E-+09 BlsphenoiA 110-05-7 S.1E+04 7.7£+04 3 ,1£+04 

2.0E-D1 · I 2.DE-D2 H 1 1.4E-+09 -And-Only 7440-42-1 2 .0£+05 1.2£-+01 2 .DE+05 

2.0E+OO p 2.0E.(J2 p M 1 1.4E-+09 BoronTrichlorkle 10294-34· 5 2,0E-t06 t ,2E-+Oa 2 ,DE-+06i 

4.0E-D2 c 1.3£-02 c 1 1.4£-+09 BoronTrltluarlde 7637-07-2 4 .1£+04 7.7&07 4 .1£+04 

7.0E-D1 I 4.0E-o3 I 1 1.4E-+09 ........ 15541-45-4 4 ,1£+00 4.1E+OO 4 .1£-+03 4 .1£-+03 
l.OE+OO X 6.0E-04 X v 1 2.4E-+Ol 1.4E-+09 &.4£~3 lromo-2-chloroethane, 1· 107-04-o 1.4E+OO 1.3£.01 1.2£.01 

I.DE-03 I 6.0Eo02 I V 1 6.1£~2 1.4E-+09 9.DE-+Ol ......,_., ... 101-16-1 1.2£~3 
. . " 2.4E.03 1.BE.03 

4.DE-02 X V 1 4.0E-+Ol 1.4E-+09 3.9E-+Ol 74-97-5 6.1£~2 6.1E-+02 

6.2£.02 I 3.7£-05 c 2.1JE.(J2 I v 1 9.3£-+02 1.4£-+09 4,3£~3 ln>modlchlon>melhane 75-27-4 4.6E~1 1.4£+00 1.4£+00 2 .DE+04 2.0E+04 

79E-D3 I 1.1£-06 I 2.DE-o2 I 1 0.1 1.4£-+09 .. -... 75-25-2 3,6E+02 5,5E+02 1.5E.07 2.2E+02 2.DE+04 3.1£+04 1.2£+04 

1.4£-03 I 5.0E-Ol I V 1 3.6E-+Ol 1.4£-+09 1,5E-+Ol 
::::=;:-ne 

74-13-9 1.4£~3 3.3£~1 3.2£~1 

S.OE-03 H 1 0.1 1.4E-+09 - 210C.96-3 5.1£~3 7.7E.m 3,1£-+03 

2.0E-02 I 1 0.1 1.4£-+09 
- .. nil 

1689-14-5 2.0E-t04 3.1£+04 1.2E+04 
2.1JE.(J2 I 1 0.1 1.4£-+09 .._Octo ..... 1689-99-2 2.0E-t04 3,1£+04 1.2£+04 

3.4£+00 C 3.0E-05 I l ,DE-03 I V 1 6 .7E~2 1.4£-+09 9.3£-+02 ....-;..,1,3· 106-99-D 1.4E-D1 3.1E-01 2.61:-01 1.2£+00 1.2£+00 

1.DE-01 I 1 0.1 1.4E+09 .. IMIOI,N· 71·36-3 LOE+OS 1.5E.05 6.2E+04 

1.9£-03 p 2.DE-Ot I 1 0.1 1.4£-+09 !""" Benzyl Phthlate 15-61-7 LSEiOl 2.3Ei03 9.1£-+02 2.0Et05 3.1£+05 1.2E+05 
2.0E+OO P 3.0E~l P 1 0.1 1.4£-+09 ..... -.see- 71-92-2 2.0E-+06i 3.1£-+06 1.1£+11 1.2£-t(Hi 

5.0£.()2 I 1 0.1 1,4E+09 ;::;o hydrvxyonlsole 

2001-41-5 5.1E+04 7.7E+04 3 .1£+04 

2.DE-D4 c 5,7£-01 c 1 0.1 1.4£-+09 250U-16-5 1.4£+04 2.2£+04 2.9E.f.OI 1.6£~3 

S.OEo02 p v 1 1.1£-+02 1.4£-+09 I.IE-+03 htylbenzene, n- 104-51-1 5.1£+04 5.1£+04 

1.0E+OO I 1 0.1 1.4E-+09 .... yfpl>thalyl .... -. 15-70-1 1.0E-+06i 1.SE-t06 6.2£+05 

2.0Eo02 A 1 0.1 1.4E-+09 Cacodylic Acid 75-60-5 2.0E-t04 3.1£+04 1.2£+04 
1.8E-o3 I l .OE-03 2.0E-OS c 0.025 0.001 1.4£-+09 cadmhHn[Dietl 7~3-9 9.3E-+Ol 9.3£~] t.OE~l 3.9£~3 L2E~5 I.OE-+02 

1.BE-D3 I 5.0E-D4 l .OE-05 C 0 .05 0.001 cadmhHn[Waterl 7440-43-9 

S.OE-01 1 0.1 1.4E-+09 ~ 105-60-2 5.1£~5 7.7E~5 3.1£+05 

1.SE-01 c 4.3£-05 c 2.0E-Dl 1 0.1 1.4E-+09 """"'"" 2425-06-1 1. 9E~1 29E~1 3.9E~5 1.1£~1 2.0E~l 3.1£~3 1.2£~] 

2.3E-o3 c 6.6E-o7 c 1.3£-Ql 1 0.1 1.4E-+09 Captan 133-06-2 1. 2£~3 1.9E;03 2.SE~7 7.5E+02 1.3£+05 2.0E+OS I.DE-t04 

1.0E-01 1 0.1 1.4E-+09 c..bMyl 63-25-2 LDE+OS 1.5E+OS 6.2£+04 
5.0E-Ol 1 0.1 L4E+09 CMbofv,.n 1.563-66-2 5.1£-+03 7.7E~l 3.1£-t(ll 

1.0E-01 7.0E-D1 I V 1 7.4£-+02 1.4E-+09 1.3£~3 c..- Olsullide 75-15-0 1.0E~5 3.9E~3 3,7£~] 

7.0Eo02 I 6.0E-06 I 4.0E-Ol 1.0E-o1 I V 1 4.6E-+02 1.4E-+09 1.6E-+Ol carbon Tetrachloride 56-23-5 41£~1 3,3E+OO 3.DE+OO 4.1£-+03 7.0E-+02 &.OE-+02 
1.0E-Q2 1 0.1 1.4E-+09 """"""""" 55215-14·1 1.0E+04 t.SE+04 &.2£~) 

1,0E-01 1 0.1 1.4E-+09 C.rboxln 5234-61-4 , 1.DE+OS t,SE+OS 6.2£+04 

9.0E-04 I 1 1.4E-+09 Ceric:oxkfe 1306-31-3 5.4E-t06 5.4E-+06i 
1.DE-o1 1 0 ,1 1.4E-+09 Chloral Hydrate 302-17-0 l .OE+OS 1.SE+05 6.2E-t04 

1.5E-02 1 0,1 1,4£-+09 Chloramben 133-90-4 1.5£+04 2 3£+04 9.2£~] 

4.0E-Q1 H 1 0 ,1 1.4E-+09 Chlo<onll 111-75-2 7.1£+00 1.1£~1 4.3£+00 
3.5E-D1 I 1.0E-04 I 5,0E-D4 I 7.0E-D4 I 1 0.04 1.4E-+09 Chlordane U719-03-6 1.2£+00 3.1£~1 1.7E+OS &,SE+OO 5.1£-+02 1.9£-+03 4 2£+06 4.0E+02 

1.0E~1 I 4.6£-03 c 3.DE-04 I 1 0 ,1 1.4E+09 Chlordecone [kepone) 143-50-0 2.9£-01 4..3£-01 3 ,6E-+Ol 1.7E-01 3.1£-+02 4.6E~2 1.1£-+02 

7,0E-04 A 1 0.1 1.4E-+09 470-90-6 7.2£-+02 1.1£-+03 4.3£-+02 
2 ,0E.(J2 I 1 0.1 1.4E-+09 ~.Ethyl- 90912-32-4 2.0E+04 3.1£+04 1.2E-t04 

l.OE-01 I 1 .SE-04 A 1 1.4£+09 =Dia- n12-so.s 1.0£+05 1.6E+05 9.1£+04 

3 .DE-o2 I 2.DE-04 I 1 1.4£-+09 100119-04-4 3.1£+04 1.2£-+06 3.DE+04 
3.0E-Q2 I 1 1-4£-+09 <:Noooto[SodhHn Saki nsa-19-2 3.1£+04 3.1£+04 

5.DE~t I V 1 1.2£-+03 1.4E-+09 1.1£-+03 Chloro-1,1-dlfluoroethane,1- 75-61-3 2.4£+05 2.4E+05 

3 .0E-04 I 2 .DE-02 H 2.DE-D2 I V 1 7 ,5£-+02 1.4£-+09 1.2£-+03 ~1 3·buUdlene 2· U&-99-1 4,7E-02 4.7£.()2 2.0E+04 1.0E-+02 1.DE~2 

4.61:.01 H 1 0 .1 1.4E+09 ~2:molhylonll.:. HCI. .. 3165-91-3 li.2E+OO 9.4E+OO 3.7E+OO 

1.DE-D1 p 7.7£-05 c 3 ,0E-03 X 1 0.1 1.4£-+09 po~o<o-2-melhylanlllne, 4· 95-69-2 2!JE~1 4..3£~1 2.2£+05 1.7E~l 31£-+03 4 .. 6E-+Ol 1.1£-+03 

2.7£.01 X v 1 0.1 2.1E+04 1.4£-+09 2 .DE+04 2· 107-20.() 1.1£~1 1.6E~1 6,4£+00 
2,1JE..()] H 1 0.1 1.4E-+09 ~Acid 79-11-1 2.0E-+Ol 3,1£-+03 1.2E.m 

3.0E-OS I 1 0.1 1.4E-+09 1"""'-' ............. 2· 532-27-4 1.1£+05 1.1E+OS 

2.0E-D1 p 4 .0E-03 I 1 0 .1 1.4£-+09 ~ ....... 106-47·1 1.4E.01 2.2E.01 1.6E+OO 4. 1£~3 6.2E.m 2.SE.m 
2;0E-02 I 5.0E-02 P V 1 7.6E-+02 1.4£-+09 6.9£-+03 101-90-7 2.DE+04 1.SE-+Ol 1.4£-+03 

1.1£.01 c 3 .1£-05 c 2.0E-02 I 1 0.1 1.4£-+09 - 510-15-6 2 .6E~1 3 .9£~1 5 .4£+05 1 .6E~l 2.0E+04 3.1£+04 L!E+IM 
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R~clonal Screening Level (RSL) Industrial SoU Tabl~ November 2012 

Key: 1 • IRIS; p "' PPRTV; A "'" ATSDR; C "'" cal EPA; X • PPRTV Appendix; H • HEAST: J • N~w Jersey; 0 • EPA Office of Water; E • Environmental Criteria and Assessment Office; S • see user cuide Section 5; L • see user culd~ on lead; M s mutilc~n; V ... voliltllt!; F 2:: Se~ FAQ; c .. cancer; • 01! where: n Sl < lCIOJC c St.: .. • wlleff!! n st.< lQX c 5l; n 
,.. noncancer; m • Concent,..tion may exceed ceHinc limit (See User Guide); s • Conc.entratkm may exceed Csat (See User Gulde l: SSL valuH are based on DAF• 1 

Toxicity and Chemical-specific lnformatkm Contaminant carctnocenlc Tar&et Risk (TR) .. 1E.(J6 Noncancer Hazard Index [HI) • 1 

JJ, .H ,EI ~I:H -1, J t J J I CAS No. 

......... Sl~~ol ~ ~~--Sll C.n: .... enk Sl ll"""tlon Sllllerm.l Slllnholatlon Sll NonardnD1enk Sl 
SFO e IUR e Rm. e RfG e 0 muta- C... PEF VF TR• l.OE-6 TRo:1.0E-6 TR•1,0E-6 TRotl,OE-6 HO-t HQ:al HQal Hl:o::l 

(ma/l<c-doy)"1 y luo/m')"1 y (ml/kl-day) y (mc/m'J y c cen GIABS AilS (ml/kl) (m'/1<&1 lm'/1<&1 ......,.. lma/l<cl lmc/l<cl lma/l<cl lmllkll lmllkll lmllkll lmllkll lmllkll 

3.0E-02 X 1 0.1 1.4£+09 

=~ ... 74-11·3 3 1E+04 ......... 1.11£+04 
3.0E-03 p 3.0E.01 p v 1 1.2£-+02 1.4£+09 7 3E+03 !11-56-6 3 lE+Ol 9.6E+Ol 2.3E+Ol 

4.0E-02 p v 1 7.3£-+02 1.4£+09 1.9E+03 Chkwobutane, 1- 109-69-3 4.1£+04 4.11:+04 

S,OE+Ol I V 1 1. 7Et00 1.4£+09 1.0E+Ol ~ 75-45-6 2.2805 2.2£+05 
2.0E-02 p M 1 0.1 1.4£+09 Chlon>ethanol, 2• 107-o7-3 2.0E+04 3,1£+04 1.2£+04 

3 .1£.02 C 2.3E..OS I LD£-D2 I 9,8E-02 A V 1 2.5£+03 1.4£+09 2.BE+03 Chloroform - 67-66-3 9.2£+01 l.SE+OO 1.5£+00 1.0£+04 1.2E+OJ Ll£<03 

9.0E-02 I V 1 1.3£+03 L4E+09 1.3£+03 74--17-3 S,OE-+02 5,0E-+02 
2.4£+00 c 6.9E-04 c v 1 2.6£+04 1.4E+09 5,7£+03 ~MothyiEtheo- 107·30-2 112£+00 1.0£.01 9.4£-02 

I .OE-02 I v 1 1.4£+09 1.6E+04 ~ .............. 91·58-7 1.2£+04 l .l.£+04 
3,0£.01 p I 3,1JE..()3 P 1.0E..OS X 1 0 .1 1.4£+09 Chloronitrobenzene, o- 11-73-3 9.5£+00 1.4£+01 5.7£+00 3.1£+03 4.6E+03 6.0£+04 l.IE-+03 
6.3£.03 p LD£-o3 p 6.0E-04 p 1 0.1 1.4£+09 Chtoronkrobenzene. p- 100-00-5 4.5£-+02 6.9£+02 2.7E+02 LOE+Ol 1.5£.03 3.6Et06 6.2E+02 

S.OE-03 I v 1 2-2E+04 1.4£+09 1.3E+OS Chlorophenol. 2. 95-57-1 5.1E+Ol 5.1£+03 

4.0£-D4 c v 1 6.2£+02 1.4E+09 5.0£+03 ~·· 76-116-2 1.1£+00 l ,l£+00 
3.1£-03 c 1.9£.07 c 1.5e-D2 I 1 0.1 1.4£+09 dolor- 1197-45-6 9.2£-+02 1.4£+03 1.9£+07 5.6E-+02 LS£+04 2.3E+04 9,2£+03 

2.11E-D2 I v 1 9.1£+02 1.4£<09 8.7Et03 Chlorutoluene, o- 95-49-1 2.0E+D4 2.11E+04 
Z.OE-02 X v 1 2.5£-+02 1.4£+09 7.9£+03 Chlorutoluene. p- 106-43-4 2.0£+04 2.0E+04 

2.4E+02 c 6.9£-02 c 1 0.1 1.4Et09 Chlorvzotocln 54749-90-5 1.2E-D2 1.1£.02 2 ,4£-+02 7.2£-03 

2.0£.01 I 1 0.1 1.4E+09 f"'"""-'" 101·21·3 2.0£+05 3:.1£+05 1.2E.OS 
l.OE-03 A 1 0.1 1.4£+09 

=Methyl 
2921-11-2 1.0£+03 1.SE+03 6.2£+02 

1.0£-02 H 1 0.1 1.4£+09 559&-13-D 1.0£+04 1.5£+04 6.2£+03 

5.0£-02 I 1 0.1 1.4£+09 Chlonulluron 64902~72~3 5.1£+04 7~1E+04 3.1£+04 
1.0£.()4 H 1 0.1 L4Et09 Chlortlllophos 60238-56-4 1.2£-+02 1.2£+03 4~9£+02 

LS£.00 I 0.013 1.4£<09 ~HI~ lnsolubles.lts 16065-13-1 L5et06 L5et06 

5.0E.01 J 1.4£.02 s 3.0£-03 I 1.0£-D4 I M 0.025 L4E+09 
~· 

11540-29-9 5.7£+00 2.0£+02 5.6E+OO l~lE-+03 6.0£+05 3 ,1£+03 

0.013 1.4Et09 Chromium, Total 7441>47-3 
9.0£.03 p 3.0£.()4 p 6.0£.()6 p 1 1.4E+09 Cobolt 7 ........... 1.9£+03 1.9£+03 3.1£+02 3 .6£+04 3.0£+02 

6.2£-04 I M 1 0.1 Coke Oven E .......... 1007-45-2 
4.0£-02 H 1 1.4£+09 -· 7440-50-1 4.1£+04 4,1£+04 
5.0£-02 I 6.0£-ot C 1 0.1 1.4£+09 c.esol, m- 1()1.39-4 5.1E+D4 7.7E+04 3.6Et09 3.1E+D4 

5.oe-oz I &.OE-Dl C 1 0.1 1AE.o9 .,...... .. 95-41-7 5.1£+04 7.7E+D4 3.6E+09 3.1£+04 
1.0£.01 A 6.0£.01 C 1 0.1 1.4£+09 .,...... p- 1~-s 1.0£+05 1.5£+05 3.6E+09 6.2£+04 
1.0£.01 A 1 0.1 1.4£+09 Crnof, p-chkMv-m- 59-50-7 1.0£+05 1.5£+05 6.2E+04 

1.0£.01 A 6.0£.01 C 1 0.1 1.4E+09 c..sots utg..n-3 1.0E.OS 1.5£+05 3,6£+09 6.2E+04 
1.9£+00 H 1.0£-o3 p v 1 1.1Ei04 1.4£+09 2.0E+04 ~, U.M• 12].73-9 l ,SE+OO 1.5£+00 1.DE<Ol 1.0£+03 

1.0£.01 I 4.0£.01 I V 1 2.7£+02 1.4£+09 6.7£+03 """'""" 91-12-1 l ,OE+OS 1,2E+04 1.1E+04 

2.2£.01 C 6.3E..OS C 1 0.1 1.4£+09 Cuplon-oo 135-20-6 1.3£+01 2.0£.01 2.6E.OS 1.1£+00 

1.4£.01 H 2.0£-03 H 1 0.1 1.4£+09 = 21725-46-2 3 ,4£+00 5.2E.OO 2.1£+00 2 ,0E+03 3.1£+03 1.2£+03 

1.0£-03 I 1 1.4£+09 -colcNtn Cyonlde 592..01·1 1,0£+03 l .OE-+03 
S.OE-03 I 1 1.4£+09 rc-cv•nlde 544-92~3 5.1£+03 5.1£+03 
6.0£.()4 I I.OE-04 5 V 1 1.0E+07 1.4£+09 5.0£+04 '"(yonlde (CN-1 57-12-5 6.1£-+02 1.1£+02 1.4E+02 

l.OE-03 I v 1 1.4£+09 ~·· 460-19-5 l ,OE-+03 1.DE<Ol 
9.0£-02 I v 1 1.4£+09 ~ .. - 506-61-3 9.2£+04 9.2£+04 
S.OE-02 I v 1 1.4E+09 --cy_.. Chloride 506-n-4 5,1£+04 5.1£+04 

6.0£-04 I I.OE-04 I V 1 1.0E+07 1.4E+09 5.6E+04 --Cy•nlde 74-90-1 6.1E+02 2 0£+02 1..5£+02 
Z.OE-03 I 1 1.4E+09 ............... Cyanide 151-50-1 2.0£+0] Z,OE+Ol 
5.oe-o3 I 0.04 L4Et09 f-toa......,m511v..-Cyonlde 506-61-6 5 .1£+03 5.1£+03 

l.OE-Dl I 0,04 1.4Et09 -Cy- 506-64-9 l ,OE+OS 1.0£<05 
1.0£-03 I 1 L4Et09 1--cv- 14]..33-9 LD£<03 l .OE+Ol 
2.0£-04 X 1 1.4£+09 -·· 463-56-9 2.0£+02 2.0£-+02 

S.OE-02 I 1 1.4E+09 "71ncCyonlde 557-21-1 5.1£+04 5.1£+04 
6.0£+00 I V 1 1.2£-+02 1.4£+09 1.1£+03 ~ 110.12-7 2.9£+04 2.9£+04 

2.3£-D2 H 1 0.1 1.4£+09 Qdoftlune, 1,2,3,4,5-pentabromo-6-c:hloro- 17-14--3 1.2E+02 1.9£-+02 7.5£+01 

5.0£+00 I 7.0£.01 P 1 0.1 1.4£+09 ~ 101-94-1 5 .1£+06 7.7£+06 4.2£+09 3 ,1E+06 
S.OE-03 P l.OE+OO X V 1 2.BE-+02 1.4£+09 1.4£+03 ~ llD-13-1 5.1E+03 6.3E+Ol 2.1£+03 
2.0E.01 I 1 0,1 1.4E+09 1()1..91-1 2.0£<05 3.1E.OS 1.2£+05 

S.OE-03 I 1 0,1 1.4£+09 ~rin- 61015-15-1 5.1£+03 7,7£+03 3.1£+03 
1.0£-D2 I 1 0,1 1.4£<09 ~ 52315-07-1 l .OE+04 1.5£+04 6.2£+03 
7.5£-03 I 1 0,1 1.4E+09 ~ 66215-27-1 7.7£+03 L2E+D4 4.6E+03 

2.4E-D1 I 6.9E..OS c 1 0.1 1.4£+09 f"DO 72-54--1 1.2£+01 1.1£+01 2.4£+05 72E.OO 
3.4E-D1 I 9,7E..OS C 1 0.1 L4Et09 ~=:·-··- 72·55-9 1.4£+00 1.3£+01 1.7E.OS 5.1£+00 
3,4£.01 I 9.7E.OS I 5.0£-04 I 1 0.03 1.4£+09 50-29-3 1.4£+00 4.3£+01 L7f.OS 7,0£+00 5 .1£-+02 2.6E+Ol 4.3£+02 

1.0£.02 I 1 0.1 1.4£<09 ~ 1861-32· 1 1 0£+04 1.5£+04 6.2E.03 
3 .0£.02 I 1 0,1 1.4£+09 

=-omodlpllenyl .u..,, 2,2',3,3',4,4',5,5', 6,6'-(BDE-2091 
75-99-0 3.1£+04 4.6E+04 1.1E+04 

7.0£-D4 I 7.0£.03 I 1 0.1 1.4£+09 1163--19-5 4.1£+03 6.2Et03 2.5£.03 7.2£<03 1.1£+04 4.3£+03 
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Kt'f! 1 -.: IRIS; p • PPATV; A • ATSOA; C • c.t EPA; X • PPRTV Appendl•: H z HEAST; J • New Jrney; 0 • EPA Office of W&ter; E • EMlronment.al Crtterlaand Assessment Offke; S • see user &ukle Section 5; l a see user au Ide on lead; M • mut411cen; V • voLIItNe; F • See FA<t c • ancer; • a whll!:fe: n Sl. < lOOX c Sl: •• • where n Sl < lOX c: Sl; n 

* nonancrr, m • ConcentraUon may exceed c:elltnt; limit (~ Uwr Gukle): s .a: Conc:rnt~Uon may e•c:ee.d Csat (See User Guide); SSL values are based on DAF-=1 

ToJIIdty and Chemk.ll~spedfic: lnformatk»n Contaminant C.rc:lnoa;enlc: T.arset Risk rrRI .- tE-Qfi I Noncancer tuzard Index (HI) • 1 

,H . 1:1, ,H J:H -1, 51 I, J, J, I CAS No. 

... estlon Sli·Deamol ~ I'""-5l I C.rcJnooenlt 5l l lnpstlon 5l I =SL ~-- 5l I NoncarcJnooentc 5l SFO e IUR e IUD. e RfC, e 0 mubl· C.. PEF VF TR•LOE..fi Tft.-1.0E·6 TR•l.OE..fi TR•UI£·6 HQII:l HQ-=1 HQ•l Hl•l 

lnllil<a-doy)"1 y iur/m~4 y {nllll<a-doyl y lnllim~ y c 1•• GIA85 Aas {nllil<a) {m1/l<al {m1/l<al AMiyte lnllil<al lnllll<al lnlllkal lnllll<al fnllil<al lnllll<al {nllil<a) fnllil<al 
UJE-05 I 1 0.1 1.4£+09 joemelan 1065-<el-3 4,1£+01 6.2£-+01 2.5E+01 

1.2£-Gl I 6.0E-Ol I 1 0.1 1,4£+09 ~2-ethylhnyl)adlpllle 103·23·1 2.4£+03 3 .6E+Ol 1.4£-+03 6.1£+05 9.3£+05 37E.OS 

6,1£-02 H 1 0.1 1,4£+09 lotoa- 2303·1'""' 4 ,7£+01 7.1£+01 2.1£+01 

7 .0E-o4 • 1 0.1 1.4£+09 Dlozlnan 3!3-41~5 7.2£+02 1.1£+03 4.3E.m 

I.OE-01 P &.OE-03 • 2.0E-ot P 2.0E-o4 I V M 1 91E.OZ 1.4£+09 3 ,4£+04 ~o<t--·-- 1.2 · 96-12-1 3 6E+OO 7.0E-02 6,9£-02 2.0E+02 3.0£+01 2 .6E+Ol 

1.0E-02 I 1 D.1 1.4£+09 lltbrarnobenzene, 1,4- 1~37-5 1.0E+04 1.5E+04 6.2£+03 

1.4£-02 I 2.7E..OS C 2.0E-02 I v 1 0,1 I OE+02 1.4£+09 1.6£+03 124-tl-1 ).4£+01 5.2£+01 3 ,9E+OO 3 3£+00 2.0E+04 1,.1£+04 1.2£+04 

2.DE+OO I 6.0E-o4 I 9.0E-03 I 9.0E-03 I V 1 1.3£+03 1.4£+09 9.3£+03 , 1,2- 1~93-4 1.4£+00 1.9£.01 1.7£-01 9.2£+03 3.7£-+m 3 5£+02 

1.0E.02 H 4 .0£-03 X V 1 2.1£+03 1.4£+09 6.1£+03 (Methyten.Brvrnldel 74-95-3 1.0£+04 1.1£+02 1.1£+02 

1.0£-01 I 1 0,1 1.4£+09 00..~-.. 14-74-2 1.0£+05 1.5E+OS 6.2£+04 I 
l.DE-<>0 • 1 0.1 1.4£+09 lllbutyltln Comj>ounds NA 3.1E<02 4.6E-+m 1.11(+02 

3.DE-<l2 I 1 0.1 1.4£+09 - 1911-00-9 3,1£+04 4 .6£+04 UE+04 

4.2£-03 p v 1 5.2£+02 1.4£+09 1.2£+04 llldoloro-2-blltene,1,4- 764-41.() 3,5E-02 l.SE-02 

4,2E-G3 , v 1 01 5.2£+02 1.4Et09 L2E+04 1>6th4«o-2·butene, dJ.-1,4- 1476-11-5 3.5£-02 3 .5E~ 

4.2£-03 • v 1 0.1 7.6f:+02 1.4£+09 1.2£+04 Oic:hioto-2-butene, tnns-1.4- 1U>S7-6 3 SE-02 3.5£-02 

S.DE-<12 I 4.0E-03 I 1 D.1 1.4£+09 DichkwoKetk Add 79··43·6 S.7E+01 1.7£+01 34£-+01 41£+03 6.2£+03 2.5E+(l] 

9.DE-<l2 I 2.0E-D1 H V 1 3 .1E-+m 1.4£+09 1.3£+04 ~ ...... 1.2· 95-50-1 9.2£+04 1.1£+04 9.1£+0.3 

54£-03 C t.lE..OS C 7.0E-02 A I.OE-01 I V 1 1.4£+09 1.1£+04 , 1,4· 1D&-<IC-7 5.3£-+m 1.3£+01 1.2E+Ol 7.2£+04 3.9E+04 2.5E+04 

4,5EoQ1 I 3.4£-<>0 c 1 D.1 1.4£+09 !1"'-nzidlne, 3,3'· 91·!M~1 64£+00 96£+00 4.9£+04 3.1£+00 

9.0E-03 X 1 D.1 1.4£+09 Dkhloroben:ophenone, 4,4'· 90-91-2 9 2£+03 1.4£+04 5.5E+03 
2.DE..01 I 1.0E..01 X V 1 1.5£+02 1.4£+09 9 1£+02 ~nom- 7S.71..J 2.0£+05 4 .DE«<2 4.DE«<2 

5.7£..03 c 1.6£-06 c 2.0E-01 • v 1 1.7£+03 1.4£+09 2.2£+03 , 1.1· 7S.l4·3 S.OE-+m 1,7£+01 L7E+01 2.0E+OS 2.DE.OS 

9.1£-02 I 2,6E..OS I &.OE-03 X 7.0E-03 P V 1 l.OE+Ol 1.4£+09 4.9£+03 --. 1.2· 107-o&-2 3.1£+01 2.3£+00 2.2£+00 6 .1£+03 1.5£+02 1.5£+02 
S.OE-oz I 2.0E-01 I V 1 1.2£+03 1.4£+09 1.2£+03 Ol<hloroetfaylene, 1.1· 7S.35-<e 5.1£+04 1.1£+03 1.1£+03 

!J.OE-03 H v 1 1..3Et03 1.4£+09 2.7£+03 , 1,2· {Miood lsomenl 540-59-0 9 .2£+03 !1.2£+03 

2.0E-03 I v 1 2.4£+03 1.4£-+09 2.7£+03 • 1,2-ds- 15£-59-2 2.0E+03 2 .0E+03 
2.0E-02 I 6.0£-02 P V 1 1.7£+03 1.4£+09 2.7£+03 1,2· traM- 156-60-5 Z,D£«>4 7~ 1£+02 UE«n 

3.0E-03 I 1 0.1 1.4£+09 ~nol,2,4· 120-13·2 3.1£+03 4.6E+03 l.IE+Ol 
LDE-<12 I 1 0.05 1.4E+09 fl'r/Ac:etk:Add,2, ... !14-75-7 1,D£«>4 3.1£+04 7.7E+Ol 
I.OE-03 I 1 0.1 1.4£+09 ll'fjbutyncActd,~ .... !14-12-6 1.2£+03 L2E+04 4 .9£+03 

l .&E-02: C 1.DE-4S C 9.0E-02 A 4.0£.03 I V 1 1.4€+03 1.4£-+09 .. 1£+03 ~-. 1,2- 71-17·5 7.9£+01 SDE+OO 4,7E+OO 9 .2£+04 7.1£..01 7.1£+01 

2 ,0E-Ol • v 1 1.5E+03 1.4£+09 7.3£+03 1,3• 142-21·9 2 .DE+04 2.DE+04 
3 .0E-03 I 1 0.1 1.4£+09 2,3- 616-23 ·9 3 ,1£+03 4 .6£+03 LU.ct:l 

1,0£-01 I 4.0E-Ofi I 3 .0E-02 I 2.0£-02 I V 1 1.6£+03 1.4£+09 3.1£+03 , 1,].. 542-7S.& 1.9£+01 1.2£..01 1.3E+OD 3.1£+04 3.4£-+0.2 3.3E+02 

2.9E-01 I 1.3E-OS C 5.0£-ot I S.OE-ot I 1 0.1 1.4£+09 =- 62·71-7 !J,9E+OQ L5E+01 2.0E+OS 5.9E+OCI 5.1£+02 7.7£+02 3 .0E+06 3.1£+G2 
I ,OE-03 p 7.0E-03 p v 1 1.4£+09 4,4£+03 n -73 ·6 1.2£+03 1.4£-+02 1.3£+02 

1.6£+01 I 4.6£-o:J I 5.0E-OS I 1 0.1 U E+09 lllojdrin 60-57· 1 1.1£..01 2.7£.01 3.6E+Ol 1.1£..()1 5.1£+01 7.7£+01 3 ,1£+01 

3.DE-o4 C S.DE-Dl I 1 0.1 Clle5ol Eriline Exhaust NA 
2.0E-03 p 2.0£-ot p 1 0,1 1.4£+09 Olet- 1U ... 2~2 2.0£+0) 3.1£+03 1.2£+06 1.2£+03 

I .OE-01 I 1 0.1 1.4£+09 lllolthyll'hdaalate 14-66-2 1.2£+05 1.2£+06 4.9E+OS 

3.0E-oz P 1.DE-o4 P 1 0.1 1.4E+09 Dl<thylene Glycol M........., Elhef 1U·34·5 3.1£+04 4 6£+04 6.0£+05 1.11EflM 
' &.OE-02 p 3.DE-o4 p 1 0.1 1.4£+09 -.,.Glycol Monoethyl Elhef 111·90-0 6.1£+04 9.3£+04 Ltl(- 3,6E+()4 

1.0£..()3 • 1 0.1 1.4£+09 lllodayllormarnlde 617-14-5 1.DE.ct:l 1.5£<03 6.2£-+02 

3.5E-+m C L OE..Ql C 1 0.1 1.4£+09 56-53·1 I • .ZE-DJ 1.2£-02 1.7£+02 4.9£-03 . I 
I.OE-02 I 1 0.1 1.4£+09 ......;....... 43222-41·6 1.2£+04 1.2£+05 4.9£+04 I 
2.0£-02 I 1 0.1 1.4£+09 -... .. 35367·31-5 2.DE+04 3,1£+04 1.2£+04 

4.0E+01 I V 1 1.4£+03 1.4£+09 1.2£+03 01-. 1.1· 75-171 2.2£+05 2.2£+05 
UE-02 c 1.3E..OS c v 1 0.1 1.4£+09 1.3£+03 01~ !14-SI-Ii 6,5E+01 9.9£+01 1.3£+00 1.2£+00 

7.QE.01 p v 1 2.3£+03 1.4£+09 3.3£+03 DllsopnopyiEihef 1DI--Z0.3 LDE+04 1.DE+04 

I.DE-<12 I v 1 5.3£+02 1.4£+09 3.1£+04 ~..._..,.,..,. .. 144S.7S.& 1.2£+04 1.2£+04 
2.DE-<l2 I 1 0.1 1.4£+09 

""""""'"" 
552!JG-64-7 2.DE+04 3 .1£+04 1.2£+04 

2 .DE-ot I 1 0.1 1.4£+09 Olnaethoote 60-51-5 2.0E+02 3.1£+02 1.2£+02 

1.4£-02 H 1 0.1 1.4£+09 : ldkte, l ,l'· 114-gQ..4 2.0E<t02 3.1£-+02 1.2£+02 

I 1.7£-03 • 6.0E-oz • 1 D.1 1.4£+09 l>lme1h\'l~ 75£-79-6 1.7E.oJ 2.6£<03 1.DE.ct:l 6.1£+04 9.3£+04 17£+04 

4 ,6£+00 c 1,3£.()3 c 1 0.1 1.4£+09 ar:obenzrne (p-1 6<>-11-7 6 ,2£-01 9.4£-01 1.3£+04 3.7£-01 

S.IE-01 H 1 0.1 1.4E+09 Hd, 2,4• 21436-96-4 4.9£+00 75£+00 3 .0E+OO 
2 ,0£-01 • 2.0£-03 X 1 0,1 1,4£+09 ' 2,4- !IWI-1 1.4£+01 2.2£+01 1.6£+00 2.0E+03 3 .1£+03 1.2Et0l 

2.DE-o:J I v 1 1.3£-+m 1.4£+09 J.4E+04 Olmethylantllne, N,N· 121-6,.7 2,0£+03 2.DE.ct:l 

1.1£+01 • 1 0.1 1.4£+09 3 )'. 11'-91~7 2.6E-Ol 3,9£.01 1.6E-01 
1.DE-01 P l .OE-02 I 1 0.1 1.4£+09 Okn<thylfarmarnlde • &1~12~2 1.0E+OS 1.5E+OS Lti(+OI 6.2£+04 

1.0E-o4 X 2.0E-06 X 1 0,1 1.4£+09 -.1.1- 57-14~7 1.DE«J2 15E+02 1.2£+04 G,l£..01 

5.5E+02 C L6E-01 C 1 0.1 1.4£+09 ~ne, 1,2· 540-73·1 5.2E-G3 7.9E-o3 1.0E-+m 3.1£-QJ 
2.0E-02 I 1 0.1 1.4£-+09 ,2,4· 105-67-9 2.0E+04 3,1£+04 1.2£+04 

&.OE-ot I 1 0,1 1.4£+09 . 2,&- .. 57&-25-1 6 ,1£+02 9.3£+02 3 ,7£+02 

1.0£-03 I 
-

1 0.1 1.4£+09 
~ 

314-
-~~ ---

95-65-1 1.DE.ct:l 1.5£+03 - 6.2£+02 
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key~ I ~ IRIS; P • PPRTV; A • ATSDR; C • Cill EPA; X • PPRTV Appendix; H • HEAST: J 1: New Jersey; 0 • EPA Office of Wilter; E • Envlronmenbl Crlterlil and Assessment Office; S a Sl!l! user culde Section 5; L • see user cuide on lead; M • mutilsen; V • voliltlle; F • See FAQ; c • Cilnce r; • • w~e: n 5l < 1(JQX c Sl; • • • w~l!'rl! n St. < lOX c. 51.; n 

• noncancer; m • Concentration mily excl!l!d cellln& limit (51!1! User Guide); s "' ConcentraUon may exceed Csat 151!1! User Gukiel; SSL Villui!S ilrl! bllsed on OAF• 1 

Toxkity and Chemiul-spedflc Information Contaminant CArdnoc:enk Tarcet Risk CJR) • 1E-Q6 Noncancer HiiZilrd lndex iHI} • 1 

~ ~ ~~ .~:t ~ 1:1 , ,1:1:1• -1, sl I ,t "' I CASNa. 

lnci!SIIon 5l i ·Dennol ~ llnholotlon 5ll C.rclnocenlc 5l lln&estlon 5ll Denno 5lllnholotlon 5l INon<arclnocenlc 5l 
5fO e IUR e Rftl. e RfG e a muta- C.. PEF VF TR•1.0E-6 TR•1.0E-6 TRcl.IJE-6 TRc1,0E-6 HQcl HQcl HQ=1 Hl•1 

1""""-doyf ' Y (lllfm~4 Y 1"'111<1-dovl Y lmllm~ Y c &en GIA8S A8S lmllkcl lm'/1<cl lm'/1<cl Molyte 1"'111<1! 1"'111<11 lmlik&l !"'111<11 1"'111<11 ("'111<11 1"'111<11 1""""'1 
1.DE-o1 I v 1 1.~+09 2.3£+04 -Ofephttmole 120-61-6 LIIE+OS 1.0E+05 

4.5£-02 C 1.3E-o5 C v 1 0.1 1.1£-+03 1.4£+09 1.1£-+03 51.3-37·1 6.4E~1 9.6E~1 1.DE+OO 1.DE+OO 

I.OE-05 X 1 0.1 1.~+09 "'""""o-uesol, 4,6- 534~52· 1 12£~1 1.u..m 4.9£~1 

2.DE-o3 I 1 0.1 1.4E+09 Phenol, . ,&- 131-19-5 2.oE~3 3.1£-+03 1.2£-+03 

1.DE-04 p 1 0.1 1.4£+09 f"'nltn>bemene, 1,2· 521-29-0 1.DE~2 1.5£+02 6.2£~1 

1.DE-04 I 1 0,1 1.4E+09 , 1,3· 99-65-0 1.0E~2 LS£+02 6.2£~1 

LIIE-04 p 1 0.1 1 .~+09 ,1.~ 100-25-4 1.DE~2 1.5£~2 6.2£~1 

2.0E-o3 I 1 0.1 1.4£+09 fP'n'lrOphenol. 2,4- 51·21·5 2.DE~3 3,1E.m 1.2£-+03 
6.1E-o1 I 1 0,1 1.4£+09 ~ne Mixtun!, 2,4/2,6- 25321·14-fi .C.2E+OO 64E+OO 2 5£+00 
3.1E-G1 c 1.9£-05 c 2.DE-o3 I 1 0 .102 l..CE-+09 , 2,.t- 121·1.C-2 9.2£+00 1.~~1 1.9E+OS 5.5£+00 2.DE+Ol 3.DE~l 1.2E~l 

1.0E-o3 p 1 0.099 1.~+09 , 2,6- 606-20-2 1.0E+Ol 1.6E~l 6.2£+02. -' 

2.11£.03 s 1 0.006 1.4E+09 • 2-Amlno-4,6- 3s5n-7&-2 211£.03 5.2Et04 2.DE~3 

2.11£.03 s 1 0.009 1 .~+09 • .C-Amino-2,6- 19406-51-o 2.11£.03 3.4Et04 1.9£+03 

t.DE-ol I 1 0 .1 1 . .CE+09 ~ IJ..I§.-7 1.DE+Ol 1.5£~] 6.2£+02. 
1.11£.01 I 7.7£-o& c 3.DE.02 I 3.11£+00 C 1 0 .1 L4E+09 =·1,4- 123·91-1 2 9E.01 4.3E.01 2-2Et06 1.7£~1 3.1£+04 4 6Et04 1.1E+10 1.!£+04 

6.2£-+03 I 1.3£+00 I 1 0.03 1.4E+09 rw-p-dloxln. Mixture NA 4.6E-04 2.3E-o3 1.3£.01 3.9E-04 
1.3£+05 c 3.1£~1 c 7.0£-10 I .C.OE-01 C 1 0 .03 1 • .CE+09 ~-1- 17.c&-ol-li 2.2£-05 11£-04 4 . .CE..Q1 1.!£-05 7.2£-04 3 6E-o3 2 . .CE+02 &.DE-04 

3.11£-02 I 1 0.1 1.4E+09 957·51-7 3.1Et04 .C,6E+04 1.1Et04 

I .OE-04 X 1 0.1 1.4£+09 ~nyiSulfane 127-63-9 a.2E+02 1.2E.03 4.9E+02 

I 2.5£-oz I 1 0 .1 1.~+09 =:-: ....... 1,2-
122·3H 2,6E+04 3.9£+04 1.5£+04 

I.OE.Q1 I 2.2£-04 I 1 0 .1 L4E+09 122-fi6..7 3.6E+OO 5 . .CE+OO 7,6E+04 2.2£+00 

2.2E-o3 I 1 0 .1 14E+09 

~lllad<31 
15-00-7 2 2E.03 3.4E.03 1 • .CE~l 

7.4E+OO c 2.1£.03 c 1 0 .1 1.4E+09 1937·37·7 3.9£..01 5.9£.01 7.9Et03 2.3E-o1 
7 .~+00 c 2.1£-ol c 1 0 ,1 1 • .CE+09 ~Biue6 2602-.c6-2 3 .9£.01 5.9E-o1 7 .. 9£-+03 2.3E-o1 

6.7£+00 c 1.9E-o3 c 1 0 .1 1.4£+09 l"'"dlln>wn95 16071·16-6 4.3E-o1 6 5£..()1 I.IE-+03 2.6E..01 
4.0E-o5 I 1 0.1 1.4E+09 

=.1.4-
291-114-4 4.1£+01 &.2E~1 2.5£~1 

LIIE-02 I v 1 0 .1 1.~+09 4.6£+04 505-29-3 LDE.o< LS£<04 6.2E~l 

2.DE-m I 1 0 ,1 1.4£+09 ~ - 330-54-1 211£<03 3 .1£~3 1.2£+03 
4.DE-o3 I 1 0 .1 1.~+09 ~~ 2.C39-10-3 .C.1E-+03 6.2£~) 2.5£-+03 
2.5£.()2 I v 1 1.~+09 1.3£+05 759-94-4 2.6Et04 2.6E+04 

6,0E-o3 I 1 0 .1 1.4E+09 ndosullan 11§..29-7 6 .1E~l 9,3£-+03 3 .7£~) 

2.DE-o2 I 1 0 ,1 1.~+09 -· 14§..73·3 211Et04 3.1£+04 L2Et04 
3.0E-04 I 1 0 .1 1.~+09 ndrln n ·2D-I 3,1£.+02 4.6E+02 1.1E..o2 

9.9E.Q3 I 1.2£-o& I 6.0£-ol P 1.0£-ol I V 1 L1E+04 1.4E+09 2.DE+04 plchlon>laydrin 106-89-1 2.9E..o2 2.U:+02 1.2E+02 6 .1£~3 1.9£~1 1.1£~1 

2.11£-02 I V 1 1.5£+04 1.~+09 1.2E.m poxybutane, 1.2~ 106-11-7 7.2£+{)2 7.2E..o2 
5.DE-o3 I 1 0.1 1.4E+09 thephon 166n-a7-o 5,1Et03 7.7£-+03 3.1£-+03 

5.11£-04 I 1 0.1 1.~+09 thlon -·- 563-12-2 5 .1£~2 7 7E+02 3.1E..n2 
l.DE-o1 P 6,0E-o2 P 1 0 .1 1.~+09 thowyethanol Acetate. 2· 111·1§..9 1,0E+OS 1.5£.0S 3.6E+OI 6.2£+04 
4.DE.Q1 H 2.DE..01 I 1 0.1 1.~+09 .... ..,.tt.anal, 2- 110-10-5 .C.1E+OS 6.2E-t05 1.2£+09 2.5£.0S 

9.DE.01 I v 1 1.1£+04 1.~+09 ,,3Et03 thyiAcetote - 1U·71-6 9.2E.OS ,,2£+05 
.C.I£.02 H v 1 2.5£+03 1.~+09 6.1£~3 thyiAaylote 1•11-5 6.DE~1 6JJEt01 

1.DE~1 I V 1 2.1£+03 1.4E+09 1.4E-+03 thyl Chloride 75-00-3 6 .1£+04 6.1£+04 

21DE.Q1 I v 1 1.DE+04 1AE+09 3,4E-+03 thyiEtt.er 60-29-7 2.11£- 2.0£+05 
9.DE-02 H 3.0E-Ot P V 1 1.1£+03 1.~+09 6.2£-+03 - thyl Metlaoaylote 97-63-2 9.2£+04 1 ,2E~J 7.5£~) 

LIIE-o5 I 1 0 .1 1.~+09 thyl-p-nltroplaenyl Phosphonote 2104-64--5 1.11Et01 1 .5£~1 6.2£+00 

1.1E-o2 c 2,5£-oG c 1,DE-ol I 1.DE+OO I V 1 4.!£+02 1.4E+09 6.1£-+03 thylben ..... 100-41--4 2.6E..o2 3 .DE~1 2 - 7£~1 1.DE~5 2 7Et04 21£+04 
7.DE-02 p 1 0 .1 1.4E+09 thylene Cyonohydrin 109-71-4 7.2£+04 1.1£+05 4.3£<04 
9.0E-02 p 1 0.1 1.4E+09 thylenelllomlne 107-1§..3 9.2£+04 1.~+05 5.5£t04 

2.0E+OO I 4.0E.Q1 C 1 0.1 1.4£+09 thylene Glycol 107·21· 1 l', OE+O& J. 1E-+06 2 • .CE-+09 1.2£-+06 
1,DE.01 I 1.6E+OO I 1 0 ,1 1.4E+09 thylene Glycol Monobutyl Eltler 111-76-2 1,11£+05 1.5£+05 9 .5£+09 6.2£+04 

3.1£-01 C I .IE-05 C 3.DE-oz C V 1 1.2£+05 1.~+09 6.6E-+03 thylene Oxide 7§..21..J 9.2£+00 9.1£.01 1.3£.()1 1,6E..o2 1.6E..o2 

4.5£-02 C 1.3E-o5 C I .DE-05 I 1 0.1 1.4£+09 thylenelbloureo 96-45-7 6.4E~1 9 .6£~1 1.3Et06 3-IE~1 1.2£~1 1.2.£~2 .C .9E~1 

6.5£~1 c 1.9£.02 c v 1 0.1 1 .5£~5 1.~+09 2.6E+04 Ethylenelmlne 151·56-4 .C . .CE-02 6.7£-oz 1~7£-02 1.0E-02 
3 .DE+OO I 1 0.1 1.~+09 thylphdaolyl Ethyl Glycolote u-n-o 3.1Et06 4.6Et06 1.!£+06 

I .DE-ol I 1 0.1 1.~+09 =phos 10J.200.41-0 1.2£~3 1.2Et04 ... 9£-+03 
2.5£-04 I 1 0.1 1.4E+09 22224-92-fi 2 .6E..o2 3.9£~2 1.5£~2 

2.5£-02 I 1 0.1 1,4E+09 -- 3951.5-41-1 2.6E+04 3.9Et04 1.5£+04 

1.3£-02 I 1 0.1 1.4E+09 f:luometuron 2164-17-2 1.3£+04 2.DE+04 I .DE~l 

.C.DE-02 c 1.3£-02 c 1 1 .~+09 - 1691-4-41-1 UE.o< 77£~7 .C.l£+04 
6.DE-o2 I 1.3£-02 c 1 1.~+09 - (Soluble Fluoride) 7712-41-4 61£+04 7.7£~7 6,1£+04 

I ,OE-02 I 1 0.1' 1 • .CE-+09 - 59756-fiO...t 1.2£+04 1.2£+05 .C,9E+04 
2.11£-02 I 1 0.1 1.4E+09 luaprimldol 56425-91·3 2,11£<04 3,1Et04 1.2Et04 
6 ,0E-o2 I 1 0.1 1.~+09 ............ 66332·96-5 &.1£+04 9.3£+04 3,7£+04 

t.DE.02 I --- 1 0.1 UE+O!I ~.&~nate ---- --- 69409-94-5 1,0E+04 1.5£+04 6.2£-+03 ---
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Reclonal Screenlnclevei(RSL) Industrlal Soli Table November 2012 

Key: 1"' IRIS; p z. PPRTV; A • ATSDR; C • Cill EPA; X• PPRTV Appendix; H • HEAST; J • New Jersey; 0 • EPA Offsce of Water; E "' Environmentilll Criteria and Assessment Office; S • see userculdeSectlon S; L• seeuserguideon leild; M .. mutagen;V • volatile; F • See FA~ c • Cilncer;' • wtHit t: n 5L. ..: JOOlC c SL; '' • whfte n Sl < JOKe Sl.: n 

• nonCilncer, m ... Concentr11tion may exceed ceillnc limit (See User Guide I; s • Concentr11tlon may exceed Csat {See User Guidet; SSL values are based on OAFzl 

Toxklty and Chemlca~spedfic Information Contaminant CAn::lnocenk Tarcet Risk CTRI "' lHHi NonCilncer Hazard lndex (Hl) z: 1 

.EI. . ~:~, 1:1 ,EI:I· -1. ;I I. J ,I I CASNo. 

In<..- SLI·Dennol ~ l lnhaloUOn SL I C.rclnoCenlc SL l lncestlon SL I De"""l Sl l lnholoUOn SL I Nonardnapnlc SL 
SFO e IUR e RfD. e RfG e o mutt- C... PEF VF TR -=l.OE-6 TR•l.OE-6 TR•l.DE-6 TR•1.DE-6 HCF1 HQ .. 1 HQ .. 1 Ht • 1 

(mr/k&-davJ"' v (ucfm'r' v (m(/k&-day) y (mc/m~ y c aen GlADS ADS (mr/k&l (m'/k&l (m'/k&l ....... (mr/k&J (m(/k&J (m(/k&J (mr/k&l (mr/k&l (mr/k&l (ma/k&J (mr/k&l 
3.5E-G3 I 1.DE-01 I 1 0 .1 1.4£+09 

~ 
U3-07·3 11.2£+02 1.2£~3 4.9£+02 t.DE+OS 1.SE+OS 6.2£+04 

1.9£.01 I 1 0.1 1.4£+09 n11B-02.-o 1.5E~1 2.3E~1 9.1£+00 

2.DE-03 I 1 0 ,1 1.4£+09 - ~22-9 20E~3 3 ,1E.m 1.2Et03 

1.3E-o5 I 2.DE-01 I 9.SE-03 A 1 0.1 1.4£+09 lrormoldehyde 50-00-0 1.3£1-06 1.3£1-06 2.DE+OS 3.1E+OS 5.1£~7 1.2£+05 

9.0E-01 P 3,0E-04 X 1 0,1 1.4£+09 -Add 64-11-6 9.2£+05 1.4£+06 1.1E1-06 4.2£+05 

3.0E+OO I 1 0.1 1.4£+09 1"-tvi-Al 39141-24·11 3.1£+06 4.6£+06 1.1£+06 

~-1.0E-03 X v 1 1.4£+09 2.1E+OS U2-64-9 1.11£.03 1.0£+03 

1.0E.03 I v 1 6.2£~3 1.4£+09 2.SE+03 ....... -- 110-00-9 1.0E+Ol 1.0E+03 

9.DE.01 I 2 .0E+OO I V 1 0,1 1.7E+OS 1.4£+09 1.lE+04 "'fetrahydrofuran 109-99-9 9.2£+05 1.4£+06 1.2£+05 9 ,5E+04 

3.1£+00 H 1 0.1 1.4£+09 urazolldone 67-45-1 7.5E-01 1.1£+00 4.5E.Ol 

3.0E-03 I 5.0£-02 H 1 0.1 1.4£+09 urfu<ol !11-01·1 31£~3 4 ,6£+03 3.0£+01 1.1E+Ol 

1.SE+OO c 4.3£-04 c 1 0 .. 1 1.4£+09 urlum 531·12-11 1.9E+OO 2 9£.00 3,9£+04 1..1£+00 
' 3.DE-02 I 1.6E-Dfi c 1 0.1 L4E+09 unnecyclox 6llS6I-OS-O 9 .SE~1 1.4£+02 1.9E+06 5.7£~1 

4.DE-o4 I 1 0.1 1.4£+09 -..,,.........,lum n1az-a2-2 4.1£.02 6.2£+02 2.5£.02 

I.OE-os C 1 0.1 1.4£+09 
:;ldehyde 

111-JO.I 4.1E+OS 4 .1E+OS 

4.0£-04 I 1.0£-Dl H 1 0.1 1.4£+09 765-34-4 4.1£.02 6.2£.02 6.0£+06 2.5£+02 

1.DE.01 I 1 0.1 1.4£+09 
_ .. 

1071·13-6 1.DE.OS 1.5E+OS 6.2£+04 

3.0E-03 I 1 0.1 L4E+09 Goo I 42174-03-3 3 , 1E~l 4 .6E~l 1,1£.03 
3 .0E-03 A l .OE-02 A 1 0,1 1.4E+09 GuiiOon 116-50-0 3~1£+03 UftOl 6 .0E~7 1.1Et03 

5,0E-o5 I 1 0.1 1.4£-+09 Holoxyfop, Methyl 6 ......... 2 51£~1 7.7£~1 3 ,1£~1 

13£-02 I 1 0.1 1.4£+09 "- 792n~27·3 1.3Et04 2 .DE+04 I.OEtOl 

4 .5E+OO I 1.3£-Dl I 5.0E-04 I 1 0.1 U£+09 H.,.mhlor 7~-1 6 .4E.01 9,6£..01 1.3Et04 3,1E-D1 5,1£+02 7 ,7£+02 3 .1£+02 

9 .1£+00 I 2.6£-03 I 1.3£.05 I 1 0,1 1.4£+09 Heptachlor Epoxkle 1024-57·3 3 .1£.01 4 .1£.()1 6 .4£~] 1.9£.01 1.1£+01 2 .DE~1 I.OE.OO 

2.0£-Dl I 1 0.1 1.4£+09 Hexabromobenzene 117-82-1 2,0E+03 3 ,1£~3 1.2£+03 

2 .0E-04 I 1 0,1 1.4£+09 He~ ether, 2,2',4,4',5.5'- (BDE·153) 61631-49-2 2.0£+02 3 .1£+02 1.2£+02 

1,6£+00 I 4.6£-04 I I.OE-04 I 1 0.1 1.4£+09 Hexochlorabenzene 111-74-1 1.1£+00 2.1£.00 3 ,6£+04 1.1£+00 1.2£+02 1.2£+03 4 .9£+02 

7.1£-02 I 2.2E-o5 I LDE-Dl p 1 0,1 1.4£+09 17-61~3 3 .7£~1 516£+01 7 .6£+05 2.2£~1 l.DE~l 1.SE~l 6.2£+02 

6.3£.00 I 1.1E-D3 I I.DE-D3 A 1 0.1 1.4£+09 HexKhktrocyclohexane, Alpha- 319-14·6 4.5E.01 6 .9£-01 9.3Et03 2.7£-01 1.2£+03 1.2£+04 4 .9£+03 

Ll£.00 I 5.3£-04 I 1 0.1 1.4£+09 HexKhlorocyclohexane, Beta- 319-15-7 1.6£+00 2 .4£+00 3 ,1£+04 9.6£-01 

1.1£+00 c 3 .1£-04 c 3.0E-04 I 1 0.04 1.4£+09 Hexachlotocyclohxane, Gommo· lllndanel 51-119-9 2 .6£+00 9.9£+00 S.4Et04 2.1£+00 3,1£+02 1.2E~l 2.4£+02 

Ll£.00 I S.1E-o4 I 1 0.1 1.4£+09 Hexoc:hlorocyclohexone, Technbl 601-73~1 1.6£+00 2 .4£+00 3 .3£+04 9.6£.01 

6.DE-D3 I 2.DE-04 ) 1 0.1 1.4£+09 HexKhktrocyclopen ........ n-47-4 6~1£+03 9 .1£+03 1.2£+06 3 .l E+Ol 

4 .0£-02 I 1.1E-o5 C 7 .0E-04 I 3 .0E.02 I 1 0.1 1.4£+09 - 67-n -1 7.2£~1 1.1£+02 1.5£+06 4 .3Ettl1 7.2£+02 1.1Et03 1.1£+011 4.3£+02 
3 .DE-04 I 1 0.1 1.4£+09 liexac:hlorot>hene 70-311-4 3.1£+02 4.6£~2 1.1£+02 

1.1£.()1 I 3.0£-Dl I 1 0 .015 1.4£+09 Henhyd<o-1, 0,5-lrlnllro-1,3,5-lriulne tRD• I - 121-12-4 2.6£~1 2.6£+02 2 .4£~1 3 ,1£+03 3,1£+04 2 .1£+03 

1.0E-o5 I V 1 5.2£+03 1.4£+09 3.2E+OS Hexamethyfene Dlbocpnollte, 1,6- 122-06-0 1.4E~ l 1.4£~1 

4.DE-04 p 1 0,1 1.4£+09 -hylphospha<omlde 680-31·9 4.1£~2 6.2£+02 2 .5£+02 

6.0E-02 H 7.DE.01 I V 1 1.4£+02 1.4£+09 1.9£+02 He•one,N· llD-54·3 - 6.1£-+04 2 .7£+03 2.6£.03 

2.DE+OO p 1 0.1 1.4£+09 """'nedlolcAdd 124-04-9 2.0E+06 3,1£+06 1.2£+06 
5.0E-03 I l.DE-02 I V 1 3.3£~3 1.4E-t09 1.4£+04 ........... 2- S91·71-6 S.1E.03 1.9Et03 1.4£+03 

3.3£-02 I 1 01 1.4£+09 !leo- 51235-04-2" 3.4£+04 5.1£+04 2 .0£-+04 

3.0E+OO I 4.9£.()3 I 3.0E-os p 1 1.4£+09 =suw. .. 302.01·2 9 .SE-o1 3.4Et03 9.5E-D1 1.1E.OS l.IE.OS 
3.0E+OO I 4.9£-03 I 1 1.4£+09 10034-93-2 9.5E-D1 3.4£~3 9.5E.01 

2.0£-02 I 1 1.4£+09 ........ Chloride 7647-01.0 1.2£+011 1.2£+01 

4.0E-02 c 1.4£-02 c 1 1.4£+09 =.=: 7664-39-3 4 .1£+04 1.3£~7 4.1£-+04 
2.0E-03 I 1 1.4£+09 m3-06-4 1.2£~7 1.2£+07 

6.DE.02 p 4.0E-02 p 1 0.1 1.4£+09 123·31·9 4.1£~1 7.2£~1 2.9£.01 4.1Et04 6.2Et04 2.5Et04 

1.3£-02 I 1 0.1 1.4£+09 ........ .35554-44-0 1.3£+04 2.0E+04 1.0£+03 
2.5£-01 I 1 0.1 1.4£+09 -- 11335-37~7 2.6£-tliS 3,9E+OS 1.SE+OS 

1.0£-02 A 1 L4E+09 Iodine 7553~56-2 1.0Et04 1.0£+04 

4.DE-02 I 1 0.1 1.4£+09 ............. 36734-19-7 4 .1£+04 6.2£-+04 2 ,5E-+04 
7.0E.()1 p 1 1.4£+09 .... _ 7439-89-6 7.2£+05 7.2E.OS 

3.0E.01 I 1 0.1 1.4£+09 ...... Alcohol 7a.IJ-.1 3,1£+05 4 .6£~5 LIE.OS 

9.5£-04 I 2.DE.01 I 2.0E+OO C 1 0.1 1.4£+09 .....,._.. 71-59-1 3.0E+03 4.6£+03 1.8£+03 2.0Et05 3.1E.OS 1.2£+10 1.2E.OS 
1.5E-02 I 1 0.1 L4E+09 ...,._... 33120-53.0 1.5Et04 2.3£+04 9.2£+03 

7.0E+OO c 1 0.1 1.4£+09 ....._...., 67-63-0 4 .2E+W 4.2£+10 

1.DE.01 I 1 0.1 1.4£+09 Isopropyl Methyl Phosphonlc Add 1832~54-1 l.DEtOS 1.5E.OS 6.2£-+04 

S.DE-02 I 1 0.1 1.4£+09 ~ 12558-50-7 5.1£+04 7.7£+04 3,1£+04 

3.0E-01 A V 1 1,4£+09 IN NA 1.1£+09 1.8E+09 

7.5£-02 I 1 0.1 1.4£+09 Kerb 23950-51-S 7.7£+04 1.2£+05 4 .6£+04 
2.0£.03 I 1 0.1 1.4£+0!1 ...- nsot-63-4 2 DEtOl 3.1£+0] 1.2£-+03 

..- Compoundo 
2.1E.Ol C I.OE-os C 1 0.1 1,4£+09 ~::: ::--c:.._... 301-04-2 l .OE+01 1.5E+01 2.1£+05 6.2£+00 

1 1.4£+09 7439-92~1 I.DE+02 

Pace 6 of 12 



Reclonal Screenlns Level (RSL)Industrlal Soil Table November 2012 

Key: I • IRIS; P • PPRTV: A • ATSOR; C • CAI EPA; X• PPRTV Appendbc; H • HEAST: J • New Jersey; 0 "" EPA Office of Water; E • Environmental Criteria and Assessment Office; 5 • seeusercukfeSectlon 5J l ~ seeusercukle on lead; M "' mutacen; V• volatlle; F "' See FAQ;c • cancer; • • wh11r.: n st ..:: l OOXc Sl! • • ~ whfott n st..,. l .OX c SL.; n 
• noncancer; m • ConcentraUon mav exceed celllncllmlt (See User Gukte); s .. Concentration may exceed Csat (See User Guide); SSL values are based on DAF• l 

To1tldty and Chemlca .. spedflc Information Contaminant Cardnocenlc Tarr:et Risk CTRI • 1E-o6 Noncancer Hazard Index HU ... 1 

,H .H ,1:1 }1:1:1, -I, .1 J. ,I J, I CMNo. 

........... Sl I ?""""'~ I ......... Sl I C...ClnoCenlc Sl I ......... Sl lllmna' Sl1 .......... Sl I Honald-Sl 
5FO e IUR e Rft>. e kfG e o mubt- C.. P£F VF TRsl.IJE-6 TR•1.0E-6 TRs1.0E-6 TRs1.DE·6 HQ•1 HO•l HQs1 Hl • 1 

lma/1<1-day)"' y (uo/m~-• y (ma/1<1-dayl y (mc/m~ y c .... GIAIIS ABS . (ma/1<11 (m'/l<cl (m'/l<cl ......... lma/1<11 lma/1<11 lma/1<11 lmc/kcl (ml/kcl (mc/kcl lmc/kcl {mc/kcl 

3.1£-02 C 1.1£-05 C 1 0.1 1.4£+09 "loodJUbK.,.to 133~32-6 7.SE~1 1.1E-t02 1.SE+06 4.SE~1 

LOE-D7 I 1 0.1 1.4E+09 f-retrHthylle.d 71-00-2 LDE-Dl l.SE-ot 6.2E-D2 
2.0E-03 I 1 0.1 1.4£+09 lun-ran 330-5~2 20E~l 31E~l 1.2E~l 

2.0E-03 p 1 1.4£+09 "*'"' 7439-93-2 2 0£.03 2.0Et03 
2.DE-ot I 1 0 .1 1.4E+09 ~ 1305~99-6 2.0Et05 3.1£-+05 1.2£-+05 
S.DE-D4 I 1 0.1 1.4£+09 94-74-6 5,1E-t02 7,7E-t02 3,1£-+02 

1.DE-02 I 1 0.1 1.4E+09 I"""" 94-11· 5 LOE.o4 1.SE+04 6.2E-+Ol 

1.DE-03 I 1 0.1 1.4E+09 

~-
93-6~2 1.0Et03 1.SE~l 6.2£-+02 

2.DE-02 I 1 0.1 1.4£+09 Ul-75-5 2.0E+04 3.1E+04 1.2£+04 

1.0E-D1 I 7.0E-o4 C 1 0.1 1.4E+09 Mololc Anhydrido 101--31·5 l.OE~5 1 -SE~5 4.2E+06 6.1E+04 

5.DE-D1 I 1 0.1 1.4£+09 !M-= Hydrazldo 123--33·1 !5,11:-+0S 77E-+OS 3.1£-+05 
LDE-D4 p 1 0.1 1.4£+09 ~oo- 109-n-3 1.0Et02 1.SE-+02 6.2£~1 

- 3.DE-02 H 1 0.1 1.4£+09 ........... 1011-01-7 - 3.1E+04 4.6E+04 1.1E+04 

5.0£-03 I 1 0.1 1.4E+09 ~:::. .... (lllotl 
U427· 31-2 5 , 1E~l 7 7£.03 3 ,1E~l 

1.4£-01 I S.OE-05 I 1 7439-96-5 

2.4£-02 S 5.0E-OS I 0.04 1.4£+09 !M._....INon-dietl 7419-!J6.5 2 -5£+04 l ,OE-+05 2.3£+04 

9.0£-05 H 1 0.1 1.4£+09 

~=c:...... 
950-1().7 9.2£.01 1.4E-t02 5.5£.01 

3.0£-02 I 1 0.1 1.4E+09 24307-26--4 3 .1E+04 4.6£+04 1.aE+04 

Mon:wy Compounds 
3.0E-o4 I 3.0E-o4 S 0.07 1.4E+09 • Mommc Chlorido (and olhor Momny Ails) 7417-94-7 3 , 1£~2 1.1£+06 3.1Et02 

3.DE-o4 I V 1 3.1£+00 1.4E+09 3.2£+04 Momny (......_II 7439--97-6 4,3E~1 4 ,3E~l 

LDE-D4 1 1.4£+09 Methyt Mercury 2296?..g2-6 1.DE~2 l .OE-+02 
I.DE-05 1 0.1 1.4E+09 ~ ....... 62-31--4 1.2E~1 1.2£~2 4.9£~1 
3.0E-OS ' 1 0.1 1.4E+09 ~ 150-50-5 3,1£~1 4.6£~1 1.1£~1 

3.0£-05 1 0.1 1.4E+09 Morphos Oxldo 71-41-1 3.1E~1 4.6E~1 1.1£.01 
6.0£-02 1 0.1 1.4£+09 Met.Maxyl 57137· 1!1-1 6.1E+04 9.3£+04 3 7£+04 
1.0E-D4 3.0£-02 p v 1 4.6£.03 1.4£+09 7 3Et03 126-91-7 1.DE~2 9.6E+02 9.2E~1 

S.OE-05 1 0.1 1.4E+09 10265-92-6 . - 5.1E~l 7.7E~l 3.1E~1 

S.DE-Dl 4.DE+OO C 1 0.1 1.4£+09 =- 67~55-1 5.1£+05 7.7£-+05 2.4£+10 3 .1E..OS 
LOE-03 1 0.1 L4E+09 ~37-1 l.OE~l 1.SE-+Ol 6.2£~2 

2.SE-02 1 0.1 1.4£+09 ~ 16752~"17 ·5 2 .6£+04 3,9£+04 1.5Et04 
4.9£-02 C 1.4E-OS C 1 0.1 1.4£+09 ~5-nllrvonllino, 2- 99-59-2 5 .SE~1 I.IE~l 1.2£+06 .! 5£~1 

S.OE-03 1 0.1 1.4E+09 ............... n-4J.s 5.1£-+03 7 .7E-+Ol 3.1E~l 

I.DE-03 1.0E-D3 P 1 0.1 1.4£+09 ~th.nol Acetate, 26 llD-49-6 1.2E+03 1.2£+04 6.DE+06 4 .9£~3 

5.0E-03 P 2.DE-D2 I 1 0.1 1.4£+09 
==2-

109-116-4 5.1£~3 7.7£~3 1.2E.f.OI 3.1£-+03 
LOE.OO X v 1 2.9£+04 1.4E+09 1.7£-+03 79-20-9 1.0E+06 1.DE<06 

3.0E-D2 H 2.DE-02 P V 1 6.SE-+Ol 1.4E+09 7.5E-+Ol IOelhy4 Aaylato 96--33·3 3 .1£+04 6.6E..OZ 6.4Ei-02 
6.DE-D1 I S.DE+OO I V 1 2.8£+04 1.4£+09 1.3£+04 ~EthyiK ..... (2-Butanonol 71-93-3 6.1£-+05 2.9E.OS 2.0E.OS 

1.0E-D3 X 1.0E-03 P 2.0E-OS X 1 0.1 1.4£+09 ~Hydnzlne 60-34-4 L7Et04 1.7E+04 l .DE~l l.SE~l 1.2E-+OS 6.1£+02 

I.OE-02 H 3.0£.00 I V 1 3,4£-+03 1.4E+09 1.1£+04 fM""''Isol>utylkotone 14-methyl-2-pentanono} 101-10-1 1.2£+04 1.5E.OS 5.3E+04 
1.0£-03 C V 1 0.1 l.1E+04 1.4E+09 4.1E-+OJ ==·· 62-4-83· 9 21£~1 2.1£~1 

1.4E+OO I 7.DE-D1 I V 1 2.4£-+03 1.4£+09 6.1£-+03 80-62-6 1,4E+D6 2.1£+04 2.1£+04 

2.5E-o4 I 1 0.1 1.4£+09 ~p ... - 2ga.QQ-0 2Ji£-t02 3.9£-+02 1.5Et02 
6.0£-02 X 1 0.1 1.4£+09 == .. ~-~ 

993·13· 5 6.1Et04 9.3£+04 3 ,7E+04 
6.0£-03 H 4.0£-02 H V 1 3 ,9£+02 1.4£+09 1.2£+04 25013·15-4 6.1E-+OJ 2,0E-+Ol t .SE-+03 

9.9£-02 C 2.1E-OS C 1 0.1 1.4£+09 

~==~TBEI 
6fi.l 7·3 2 .5£+01 4.4E~1 6.0E.OS 1.7£~1 

1.1£-03 c 2.6E-o7 c 3.DE+OO I V 1 1.9E.m 1.4£+09 5.3£-+03 1634-04-4 1.6E-+Ol 2 ,5£-+{12 2.2E~2 6.9£+04 6 .9£+04 
2.DE-o4 X 1 0.1 1.4E+09 ~1,4-benzonodlarnlnodlhyd-. 2- 615-45-2 2.0E.a2 3,1£-+{12 1.2E-t02 

9,0£-03 p 2.0£-02 X 1 0.1 1.4£+09 1"'"""'·5-N-.,.,2- I'J-S~I 3.2E-t02 4,1E+02 1.9£~2 2.0E+04 3.1£+04 1.2Et04 
1.3E+OO C 2.4E-D3 C 1 0.1 1.4£-+09 ~-nltro-N.,._uanldlno,N- 7'0-2~7 3.4E-D1 5.2E-D1 6 9£<03 21E-D1 
1.3E-D1 c 3,7E-OS c 1 0,1 1.4E+09 Hydrodolorido, 2· 636-21· 5 2.2E~1 33£~1 45E.OS 1.3£~1 

1.0E-02 A 1 01 L4E+09 -- U4-51-3 1.0£+04 1.5E+04 6.2£-f.Ol 
2 .0E-o4 X 1 0.1 1.4£+09 !M-~.1-4-dlamlno~-. 2- 74612-U-7 2.DE..OZ 3,1E..OZ 1.2E-t02 
2.0E-D4 X 1 0.1 1.4E+09 

1,4-dlamlno -· , _ 
61~50-9 2.0£+02 3.1£-+02 1.2£+02 

2.2£~1 c 6.3£-03 c M 1 0,1 1.4E+09 fMothykhola-ono, 3- 56-49-5 1.3£-ot 2 OE-D! 2.6E-+OJ 7 .11:-02 
2.DE-03 I 1.0£-DI I 6.0E-o3 I 6.0E-D1 I V M 1 3.3£-+03 1.4E+09 2.4£-+03 ~~hloroanilino}, 4,4C 75-09-2 1.4E~l 2.9£~3 9.6£-+02 6.1£-+03 6.2E~l 3.1£~3 

1.DE-D1 p 4.3E-o4 c 2.0£-03 p M 1 0.1 1.4£+09 101-14-4 2.9£~1 4.3£~1 3.9£+04 1.7E~1 2.DE-+OJ 3.1£-Hil 1.2£-+03 

4.6E-D2 I 1.3£-05 c 1 0,1 1.4£+09 ~bls(N,N-dlmelhylj Aniline, 4,4'· 101-61-1 6.2E~1 9.4E~l l J £+06 3 .7E~1 

1.6E+OO c 4 ,6E-o4 c 2.0E-02 c 1 0,1 1.4£+09 
~thylenedlphenyl ~~ 

101-n -9 1.1E+OO 2.7E+OO 3.6£+04 1.1E+OO 1,2E+OI 1.2E..OS 
6.0E-o4 I 1 0.1 L4E+09 101..fil·l 3.6E+06 3 .6£+06 

7 .0E-D2. H v 1 5.0E-+02 1.4E+09 1.4E+04 ~....,._,..,Alpha- 91-13· 9 7.2£+04 7.2Et04 
L5E-D1 I 1 0,1 1.4£+09 ~·- 51211--4~2 LSE.OS 2.3£-+05 9.2£+04 
2.5£-02 I 1 0.1 L4E+09 IM-zm Ztoat-6-4-9 2.6£+04 3.9£<04 1.5Et04 
3.0E...OO p v 1 0.1 3.4E-D1 1.4E+09 1.1£~3 !--'oils 80U·9~1 3.1E+06 4.6E+06 1.1E+06 

1.1E~1 C 5.1E-D3 C 2.0E-o4 I 1 0,1 1.4E+09 ~. __ 231~1~5 - _ 1.6E-D1 2,4E-D1 3.3E-+Ol 9.6E-02 2.0£+02 3.1E+02 L2E-t02 
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Re&kmll Screentnc levei(RSL) lnchntNI Soli T~e Ncwl!mber 20!2 

Ki!Y: I a IRIS: P ,. PPRTV: A • ATSOR; C • Ciil EPA; X • PPRTV Appendll; H '"' HEAST; J * New It tHy; 0 • EPA otflce of Water; E • EnvlronmenUt Criteria and AUI!Ssmt!nt Office; S '"' see user culde Section 5; l • see user 1\Sfde on leiKI; M a mutacm: V • vola til l!'; F • Sei!' FAQ.; c • C111nt1Ef; • • where: n 5l < lOOX c Sl; • • • whon.- n $l < lOX c Sl ; n 

• noncancer; m '"' Concentr.~tion may exceed ccllfnlllmlt (See User Guide); s • Concentr.~tlon may uceed Csat (Sec USH Gulde)J sstv•lues are bisect on DAF>~=l 

Toxldty and Chemkil~speclfk lnform111tion Contaminant C..rclno&enlc Tarcet Risk rrRI • lE~ Noncancer Hazard Index (HI) • 1 

.1:1, .H ,H J:H -1 .. 1 I, J J I CAS No. 

Inc•"""' 5l I·Dennol ~ llnholoUon Sll """'.,.._ 5l llncHtoon 5l l llemlol5ll"'holotlon 5l I Nonco<anac .. oc 5l 
SFO e IUR e RID. e RfCt e 0 muta- C.. Pff VF TR•UlE-6 TR•l.OE-6 TR•l.OE.fi TR•1.0E·6 HQ•l HQcl HQ•l Hlc 1 

lmc/ko-drtl' v luclm'r' v lmc/kl-dovl v lmc/m~ v ' ,.. GIABS AilS lmc/kll lm'/kol lm'lkll Anolyle '""""' '""'"'' '""'"'' '""""' '""""' '""""' '""""' '""""' 1.0E~ I 1 0 .1 1.4£+09 

~-·· 
1212·67· 1 2.11£<03 3.1£~3 1.2E+OJ 

S.OE-03 I 1 1.4£+09 ~m 743g..51·7 5.1E<OJ 5.1E.ol 

1.0E-01 I 1 1.4£+09 ~ .......... 10599-90-3 1 .0E~S 1,0E+OS 
1 .0E-03 p 1 0.1 1.4E..o9 100-61·1 2 .0E~l 3.1E.03 1.2E+Ol 

J .OE-04 X 1 0,1 1-4E..o9 ,N'-Diphenyl-1,4·benzenecHamine 7 ... 31·7 3,1£-+02 4.6€+02 1.1£<02 

2 .0E~ I 1 01 1.4Ei09 ~- le»-7~5 2.0E-+Ol 3 ,1£+03 1.2E+Ol 
3.0E-02 X l.OE-61 P V 1 1.4E..o9 IH-•.Hichflooh ...... IIC IHI'ANI 64n.-.gw 3.1£+04 6.0E+OI 3.1£-+04 

1.1£+00 c o.OE+CD c 1 0 .1 l ,'f:-t()g N~, 2- 91·59-1 1.6E+OO 2.4£+00 9_6E.Ql 

UIE.01 I 1 0.1 1.'f:..o9 

~=-~ 
15299-H-7 l.DE.OS l ,SE+OS 6.2E+M 

s.oe-oz C S.OE-os C 0.04 1.4£+09 1346l·.H-l 5.1Et04 ) ,()(+05 4.'f:-+04 

5.DE-02 C 1.0£-04 C 1 1.4(<09 kkeiO!dde 1313-99-1 S.1E-+04 6.0E..OS 4.7£+04 
2.4£-04 I S.OE-02 c s.oe-os c 0 .04 1.4E..o9 HICkel Reflnety Dust NA 6.9£-+04 6.9£-+04 5.1£-+04 3 DE.OS 4.4£-+04 
2 .6£-04 c 2 ,0E-02 t 9.0E-o5 A 0114 1.4E-+09 iHko..tSolubleSolb 7440-02.0 6 .'f:+04 6 .4£+04 2.0£-+04 5.4£-+05 2 ,0Et04 

1.7£+00 c 4 ,1£-04 I S.OE-02 C S.UE-05 C 0 .04 1.4£-+09 Nlcl<el s.os.Nide 1203s-n-2 1.7E.OO 3.5Et04 1.7£+00 §,1£+04 3,0£+05 4.4Et04 

l.&E+OCJ I 1 1.4£-+09 N ...... 14797-55-1 1.6£+06 1.6£+06 
1 1.4£+09 Nitrate+ Nitrite (as N) NA 

l .OE-ot I 1 1.4Ei09 Nitrile - 14797-65-0 1.DE.OS t .OE+m 

t .OE-02 x s .oe-os x 1 0.1 1.4E..o9 """'"""'""·2- 111-7 .... l .OE+M 1.5£-+04 3.0E+OS 6.oE-+Ol 
2.0E...()2 p 4.DE.03 P 6 .DE-113 P 1 0 .1 1.4(<09 N..,_nM ... ,4· 100.01·6 1.«~2 2.2E<02 1.6£~1 4.1E.ol 6.2E.03 3.6£~7 l ,SE+Ol 

4.DE..OS I 2.DE-113 I 9.0E.03 I V 1 3.1E+OJ 1.4E..o9 7.9£-+04 Nlln>bem ... 91-!IS-3 2.'f:~l 2 .4E~l 2.0E~J 3.1E.ol 1.2E.03 
3.0E+03 p 1 0 ,1 1.4E..o9 NitnM:elhtlose 9004-7<).0 3.1£+09 4.&E..o9 1.1£-tm 
7.0£-02 H 1 0 .1 1.'f:..o9 N- 67·20-9 7.2£+04 1.1£+05 4.1£+04 

1.3£.00 c 3 ,7£-04 c 1 0 .1 1.4E+09 59-17.0 2.2£+00 3.3£+00 4 .§£+04 1.3£+00 
1.7E-02 p UJE-04 p 1 0 .1 1.'f:..o9 N-ly<erin 55-U·O 1.7E<02 2.6£-+02 l.DE<O> 1.0E~2 1.5E+02 6.2£+01 

UJE-61 I 1 0 ,1 1.4£+09 Nltrot:umkMne 555-11·7 1.0E-t05 l.SE.OS 6.2£+04 

! ,OE-o& p 2.0E...()2 p v 1 1.1£+04 1.4E..o9 1.1£-+04 Nltnxnethone 75-52-5 2.5E.01 2 .5E~1 1.&E~l L6£<03 
2.7£-ol H 2.QE-02 I Y 1 4.9£-+03 1.'f:+09 1.4E+M 2- ~· 6.4£-02 6.4E-o2 1.2E+Ol 1.2£+03 

2.7£+01 c 7,7£...()3 c M 1 01 1.'f:..o9 ~-N-~o.N· 75,..73·' l .lE-01 1.6£.01 2.2£~) 6.4(-02 

1.2E<02 c 3.4E.Q2 c M 1 0 ,1 l.4E..o9 ~III.,..N ·methylweo, N· 514-93·5 2.4£-02 3,6£.02 4.9£.02 1AE-02 
S.'f:+OO I 1.6£.03 I v 1 1.4E-t09 2.1E+OS ~N--. N- 92 ... 16--3 Sl£...()1 16£+01) 4,0E...()1 
7.0E+OO I 2.0E..QJ c 1 0 .1 l .'f:+m "lln>oo-di-N.,.._..,.,..., N· 621-&4·7 4.1£-01 6 .2£-01 1.1£~3 2.5£.01 

2 .1£+00 I I ,OE-04 C 1 0.1 1.4E+09 --N- 1116-54·7 l.DE.OO t .SE+OO 2.11E-+04 , ,2£.01 
1-SE-+02 I 4.3£.02 I M 1 0 .1 1.4£-+09 ~lln>sodlethvlom .... N- 55-1.1-S 1.9E.02 2,9E-o2 3.9€+62 11£-Ql 
5.1£+01 I 1.4£-02 I I .DE-06 P 4 .0E-o5 X M 1 0 ,1 1.4E+09 ,N· 62· 75-9 5,6£.()2 1.5£-02 1.2£-+03 3,4£.()2 1.2£+00 L2E~1 2.'f:+OS 4 .9E-t00 

4.9£-113 I 2.6£-06 c 1 0.1 l .'f:..o9 "ltrosoclijlhenyb .... N- 16-30-6 5.1£<02 1.1£<02 6.'f:+06 3,SE+02 

2.2E~l I 6 .3£~ c 1 0.1 L4E+09 "~ylomlne,N· 10595-95-6 l.lE-01 2.0E.01 2 .6£~] 7.1£-02 
6.7£+00 c 1.9E~ c 1 0 .1 1.4E+09 IN·) 5g..19-2 4 .JE.Ol 6.5£.01 l.lf-+03 2.6E-Q1 

9.'f:+OO c 2.7£~ c 1 0 .1 1.4E..o9 .............- JN-1 100-75--4 l.DE-01 4.6£.01 6 .2£~3 l .IE-01 
2.1£+00 I 6.1£-04 I 1 0 .1 1.4E..o9 ,............,..., N. 930-55--2 1.4£+00 2.1£+00 2.7E+M 12E-01 

1.0E-04 X 1 0 .1 1.4E..o9 Nitb"OtakJene,m- 99-01·1 1.DE<02 1.5E<02 6.2E+Ol 

2.2E.01 p 9.0E-04 p v 1 1.5E.03 1.4Ei09 1.5t..OS ,.--.., .... 111-n-2 13E.01 1.3E.01 9.2E<02 9,2£<02 
1.6£.02 p 4.DE-113 p 1 01 1.4E..o9 ~·P' .,.. .... t .IE-+02 2.7£-+02 1.1£-+02 4,1£+03 62£-+03 2 .5E~3 

3.DE-D4 X 2.0E.01 P Y 1 6,9£+00 1.4E..o9 1.1£+03 111·14· 2 3.1£+02 9.1£-+02 2.3Et02 

4 .0E-02. I 1 0.1 1.4£+09 - 27314· U · 2 4.1£-+04 fi.2E-+04 2.5E-+04 
7.0£-04 I 1 0.1 L4E..o9 N- 15509-19-9 7.2£-+02 1.1£~] 4.3£-+02 
l .OE~ I 1 0.1 1.4E..o9 ~Ether )2536--§2.0 3 .1£~) 4.6£~3 1 .1£~1 

5.DE-02 I 1 0.1106 1.4Ei09 Odohydn>-1,3,5,7·1-1.3,5,7-tetn (HMXI 2691-U.Q 5.1£-+04 1.3E+06 4.9£+04 
2 .0£~ H 1 0.1 1.4£+09 ~ 152·1~9 2JJE~J J . J£+03 1.2£+0) 
1.2£-02 p 1 0,1 1-4E..o9 Octyt Phthalate, di-H· 117-14-D 1.2£-+04 1.9E+M 7,4E+OJ 

S.OE-o2 I 1 0 .1 1.4£+09 O<yzoln l~·U·l 5.1E+04 7.7£+04 3.1£+04 
S.OE~ I 1 01 1.4E..o9 Oxadluon 1""'» 9 S.JE~3 7.7£+03 3.1E+Ol 
2.SE-02 I 1 0.1 1.4£+09 

"""""" 
23135-22-D 2.6£+04 3.9E-t04 1.5E+04 

1.lE..CJ2 I 1 0,1 1AEi09 Podobutnzol 76731-62.0 1.3Et04 Z.DE.o4 IOE~3 

4.SE-o3 I 1 0 ,1 l ,'f:+09 ~· Okhloride 
1910--42·5 46E~l 7.0E~3 2.1£~3 

6.0E-03 H 1 0,1 1.4(<09 p...,_ 55-31-2 6 .1E+Ol 9.3£~] 3.7£+03 

s.oe-oz H 1 0 .1 1.4Et09 p ........ 111 ... 71·2 s .1E+04 7.7£-+04 3.1Et04 
4.0E.()2 I 1 0 ,1 l.'f:+09 - 40417-42·1 4 .. 1E+M 6.2E+M 2.5£+04 
2.0E-03 I 1 0 .1 1.'f:..o9 entobn>mod .......... Ethe< 32§34-11·9 2.0E-+Ol 3 .1E~l 1.2E.Ol 

1.DE-04 I I 0 .1 1.4(<09 PentabtomocHphenyl ether, 2,2',4,4',5-- (BD£·991 60341-60-9 1.0E~2 1.5E<02 6 .2E+01 
IDE-D4 I 1 0.1 1.4E-t09 . .-............... 601-93-5 1.2£+02 1.2E+Ol 4.9£+02 

9,()(-02 p 1 0.1 l.'f:..o9 •.. - .. 76-01-7 3 .2£.01 4.1£~1 1!1£.01 

2.6£-01 H 3,DE-oJ I 1 0,1 14f.+09 entadt6oronkrobenzene 82-6&-1 S.1H0 1 L7E~1 6.6£+00 3.1£-tOJ 4 .6£+03 1.1£<03 
4.0E.Ot I 5.1E-D6 t 5.DE-113 I 1 0.25 1.4Ei09 17-116-5 7.2£+00 4.lE+OO 3.3E~ 2 7E.OO 5 1E.03 3.1E.03 1.9£-+03 
4.0E-Ol X 2.0E-oJ p 1 0 .1 1.4£+09 entaelythrttol tnn~nknt•IPETHJ 71-11·5 7.2£+02 L1E-t03 4.lE-+02 2.0E+03 3 . 1E~l 1.2E+Ol 

UJE+OO p y 1 l.9E~2 1,4£+09 1.4£+02 entane, n- 109-66-0 ~7E<Ol 3.7E~l 
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Kev·I • IRIS; p • PPRTV; A • ATSOR; c .. c.l EPA; X .. PPRTV Appendix; H • HEAST; J ~ NewJersev; 0 .. EPA Office of Willer; E r~r Envlronmentill Criteriil ilndAssessment Office; S • see userguldeSectkln 5; L ~ see userculdeon leild: M "' mutacen; V • volatll'e; F • See FAQ;c • cancer: • • where; n st. o~~; 10DX c: 5i: •• • w41ctc nSL ,.. JW( c 5l : n 

~< nonCilnc:er; m • Concentration mav exceed ceHincllmlt (See User Guide); s • Conc:entraUon m1y exceed Csat (See User Guide): SSL Villues are bilsed on DAF• 1 

To11idty ilnd Chemlcal-spedfic Information ContamiMnt tardnocenlc Tarcet Risk (TRI • 1£-oG Nonancer HiiZilrd lndeii(HI) • 1 

. 1: 1, .EI .EI. H:l· ·1. sl I, ,l J, I CASNo. 

lncestlon Sl I Denno!~ l lnhalotlan Sll C.n:lnoeenlc Sl l lncestlon Sl I Derm.ol Slllnholotlon Sl 1Noncord1101enlc Sl 
SFO e IUR e RfD. e fttc. e o muta· C... PEF VF TR•t.DE-6 TR• 1.DE-6 TR•1.DE-6 TR .. 1,DE·6 H0•1 HQ•1 HQ•1 Hid 

(ma/k&.cfov)"1 v (uc/m~·· v (ma/k&.cfovl v lma/m~ v c aen GlADS ASS lm&ik&l (m1/lccl lm1/lccl _,... lm&lk&l (m&lt<&l lm&lk&l lm&lt<&l lma/lccl (ma/lccl lma/lccl lma/lccl 

7.DE-04 I 1 1.4E+09 =Pen::hknte 7790-98·9 7.2E+02 7.2£+02 

7.DE-04 I 1 1.4Et09 ""Uthkiftt PeKhforate 779HD-9 7.2£+02 7.2£+02 

7.0E-04 I 1 1.4£+09 ""Perchlorate and Perdtknte Satts 14797· 73-<J 7.2£+02 7,2Ei02 
7.DE-04 I 1 1.4E+09 ""Potassium perthkJ,.te 7771-74-7 7.2£+02 7.2Ei02 

7.0E-04 I 1 1.4E+09 "'Socciunn Perchlorate 7601·119-0 7.2£+02 7,2Ei02 

S.DE-o2 I 1 0,1 1.4Et09 Pennethrin 5264~53-1 5.1£-+tM 77804 3.1£+04 

2.2E-o3 c 6.3£-07 c 1 0.1 1.4E+09 -etln 62-«-2 1.3£«13 2.DE+Ol 2 .6£+07 7.1£+02 

2.5E-01 I 1 0.1 1.4E+09 ~om 
... 13614-63-4 2~6£-+{)5 3.9£+05 1.SE;OS 

3.DE-01 I 2.DE-01 C 1 0.1 1.4£+09 ~. 101-95-2 3.1( ;05 4 .6£+05 1.2£+09 UEiOS 
S.DE-04 X 1 0.1 1.4E+09 92-14·2 !..1£+02 7.7£+02 3.1£+02 

6.DE-03 I 1 0.1 1.4£+09 m· 1aa-.~2 6 ,1£+03 9.JE+Ol 3,7E+Ol 

4 .7£-02 H 1 0.1 1.4E+09 .... 95-54·5 6.1£+01 9.2£+01 3.7£+01 
1.9£-0t H 1 0.1 1.4E+09 ...... 106-50-3 1.9£+05 2.9£-+{)5 1.2£-+{)5 

1.9£-03 H 1 0.1 1.4E+09 - . 2· 90--43-7 1.SE«JJ 2.2£+03 1.9£+02 

2.DE-04 H 1 0.1 t .4E+09 ::::::. 291-02 ·2 2.DE+02 3.1Ei02 1.2Ei02 
3.0E-04 I V 1 1.6£+03 1.4E+09 1.1£+03 75-«-5 1.4£+00 L4Ei00 

2.DE-02 I 1 01 1.4£+09 - 732·11·6 2.DE+04 3.1t+04 1.2£+04 

4 ,9£+01 p 1 1.4E+09 
~.lnorganlc 
.. Aluminum metaphosphate 13776--18-Q 5.0£;07 5.DE+07 

4.9£+01 p 1 1.4E+09 Ammonium polyphosphate 51333-79-9 5.DE+07 5.DE+07 

4.9£;01 p 1 1,4E+09 !-C>Idum pyrapliosphote 77!KH6-3 S.OE;07 5.0Ei07 
4 .9£+01 p 1 1.4Et09 ""'t.mmonk8m phospMte 7713-21-0 5.0£;07 5.0Ei07 

4.9£+01 p 1 1.4Et09 "'lkooclum........,.... 7757·93-9 5.DE+07 S.OE;O? 
4.9£;01 p 1 1.4E+09 phosphote 7712·75-4 5.0£+07 5.DE+07 
4 9£+01 p 1 1.4Et09 _....mphosphote 7751-11-4 5.DE+07 S.OE;07 

4.9£+01 p 1 1.4E+09 ~phospho .. 7551-79-4 5.DE+07 5.0£;07 
4.9£+01 p 1 1.4E+09 -MonoHxnlnum phosphate 13530-50-2 5.DE+07 5.DE;07 
4.9£+01 p 1 1,4E+09 ""'t.t~"' phosphate m2-7&-1 5,0E+07 S,OE;07 

4.9£+01 p 1 1.4E+09 "Monocolclum........,.... 77SI-23·1 5.DE+07 S.OE;07 
4.9£+01 p 1 1.4E+09 .. MonorMcnesfum phosphate 7757-16-0 5.DE+07 S.DE+07 
4.9£+01 p 1 1.4E+09 ""M_.............,.... ma-n-o 5.DE+07 5.0Ei07 

4.9£+01 p 1 1.4£+09 •Monosodium phosphote 7SSI-110-7 5.0E+07 5.DE;07 
4 .9£+01 p 1 L4Et09 "Polyphospharic ocld 1017-16--1 5.0E+07 S.DE+07 
4.9£+01 p 1 1.4E+09 CP-tripolvphosphote 13145-36-1 5.DE+07 s .DE+07 

4.9£+01 p 1 L4Et09 ~-.......,.,.,... 7751-16--9 S.DE+07 5.DE+07 

4.9£+01 p 1 1.4E+09 ~ ""'"""""' phosphote (ocldlcl 771~11-1 5.0Ei07 5.DE+07 
4.9£+01 p 1 1.4E+09 - olumlnum phosphote llHIIIydn>usl 10279-59-1 5.DE+07 5.0£;07 

4.9£+01 p 1 1.4£+09 ""SocHum alumktum phosphilte (tettahyd~tej 10305-76-7 5.DE+07 S.DE+07 

4.9£+01 p 1 1.4E+09 ""SocUum heumetaphosphilte 10124-56-1 S.OE+07 5.DE+07 
4.9£+01 p 1 L4Et09 f-soM- polypftosphote 61915-31-1 S.OE;07 S.OEi07 

.. 4.9£+01 p 1 L4Et09 ~ trimetopllasphote 7715-14-4 5.0Ei07 5.DE+07 

4 9£+01 p 1 1.4E+09 ps-.. trlpolyphosphote 7751-29-4 5.DE+07 5.DE+07 
4.9£+01 p 1 1.4£+09 r-r-........,.... 73~34-5 5.DE+07 5.DE;07 

4.9£+01 p 1 1.4£+09 "JeUosadium.......,.,.,... 7n2·18-5 5.0E+07 S.DE;07 
4.9£+01 p 1 1.4E+09 i"trial"""""msodlum tetradecohydq~ote (dihydr.ote) 15136--17-5 5.DE+07 5.DEi07 
4.9£+01 p 1 1.4£+09 Mricoklum phosphote 7751-17 ... 5.DE+07 5.DE+07 

4.9£+01 p 1 1.4£+09 rimo&neslum-te 7757·17·1 5.0£+07 5.DE+07 

4.9£+01 p 1 1.4£+09 ..,._phospho .. 7771-53-2 5.0£;07 S.OE;O? 
4 9£+01 p 1 • 1.4£+09 b'flisodlum phosphote 7601·54·9 5.0E+07 S.DE+07 

3.DE-04 I 3 .DE-04 I 1 L4Et09 

~--
7103-51·2 3.1£+02 1.1Ei06 3.1Eto2 

4.9£+01 P l.DE-02 I 1 1.4£+09 7664-:JI.-2 5.DE+07 6.DE+07 2.7£+07 
2.DE-OS I 1 1.4£+09 ~White 7n3-14-0 2 ,0E+Ot 2,DE+01 

1.DE+OO H 1 0.1 1.4£+09 l"""'"'k-,P- 100-21-0 1.DEi06 1.5E+06 6.2£+05 

2.DE+OO I 2.DE-02 C 1 0.1 1,4Et09 f-..lk Anhydride 15-44-9 2,0E;06 3.1£+06 1.2£+01 1.2£+06 
7.DE-G2 I 1 0.1 1.4£+09 

"""'"''" 
1911-02· 1 7.2£+04 1.1£-+{)5 4.3E+04 

1.DE-04 X 1 0.1 L4Et09 l"aommc -1Hmlno-4,IHIII~trophenoll 96-91·3 1.DE+02 1.5E+02 6.2£+01 

LOE-o2 I 1 o.r 1.4£+09 ~':."tlphenyls 29232~93·7 1.0E+04 1.5E+04 6.2£+03 
3,0E;01 c 1.6£-03 c 7.DE-o6 H 1 0 .1 1.4£+09 59536-65-1 9.5E.()2 1.4£-01 1.9£«13 5.7£-02 7.2E+OO 1.1£+01 4.3£+00 

Blphanylo IPCB•I 
7,DE-02 s 2.0E-DS s 7.0E-DS I 1 0,14 1.4E+09 Arodor 1016 12674-11-2 4 .1[+01 4.4£+01 1.3£+05 2.1£+01 7,2£+01 7.7£+01 3,1E;01 
2.DE+OO s 5.7£-04 s v 1 0 .14 7.6£+02 1.4£+09 9.2£+04 Arodor 1221 11104-21-2 1.4£+00 1.5£+00 2 ,0E+OO 5.4(.01 

2.DE+OO s 5,7£-04 s v 1 0.14 7 .3E+01 1.4E+09 9 .2£-+04 A<ador1232 11141·16-5 1.4£;00 LSE;OO 2.0E;OO 5.4E-01 

2.DE+OO s 5.7£-04 5 1 0 .14 1.4£+09 A<ador1242 53469-21-9 L4Ei00 1.5€+00 2.9£+04 7.4E-01 
2.DE+OO s 5.7£-04 s 1 0.14 1.4£+09 Arodor1241 126n· 29--6 1.4E+OO LSE;OO 2.9£+04 7.4£-01 
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:Key: I • IRIS; P • PPRTV: A• ATSDR; C • CAl EPA; X • PPRTV ~x; H • HEAST: J • NewJersry; O • EPA Office ofWater;E • Envlfonmental UtteN tnd Assessm~Offk:e; S: seetnerculdeSe:tUon 5; l :seeuwr1u1M on lead; M • muta1en; v .-. volatie; F • See FAQ;c • canc~M"; • • where; nSl< lOOXc~ •• • _.,wtcnSL c. lOXc Sl; n 

s nonuncer; m z: Concentration may exceed ceMinl Jlrntt (See User Guide); s • Concentntion may exceed Csat (See Us~ Gldde)! sst values are based on DAhl 

ToJtklty and Chemltlll·spedflc Information Contaminant C..rclno&enk Tarcet Risk [TRI "' 1E..o6 Noncancer Huard Index (HI) "' 1 

J~t .1:1, , 1 ~ 1 ~ ) 1 ~1: 1 , ·1. .1 I, ,I ,I .l tA5 No. 

lniHtlon SL~~ol ~ l lnholaallon SLI Con: .... onk SL l lnc•stlon SL lllonno!Slllnhaalllllon SLI Non<on:kaoconi<Sl 
SfO e IUR e RID. e RfG e o muta· C... PEF VF lll•U)E-6 TR~~:l.OE-6 TR~~:LIJE-6 11l•UJE:· 6 HQ~~:l HQ•l HQ•l Hl•l 

tlllllkl-dovl"' y tuclm'l4 y 11111/kc-doyl y tmclm~ y c con GlASS ASS 11111/kcl lm'/1<&1 lm'/kcl An.l'fte 11111/kcl lmclkcl lmclkcl 11111/kcl lmc/kcl 11111/kcl 11111/kcl 11111/kcl 

2,0E+OO s 5.7£..()4 s 2 .0E-o5 I 1 0 .14 1.~+09 -Arodo<1254 11097-69-1 1.4£+00 1.5E+OO 2.9E<G4 7.4£.01 2.DE+01 2.2£+01 1.1£+01 

2,0£+00 s 5.7£-04 s 1 0.14 1,4Ei09 Arodo<1260 1109ft.l2·5 1.4E+OO 1.50<00 2.9E<G4 7.4E-Q1 
3.9£+00 E 1.1E..o3 E ........ E 13£-03 E 1 0 .14 1.4£+09 bt_~. 2,3,3',4,4',5,5'· (PCB 119) 3~5-31·9 7.3E-D1 7,9£.01 1.5£+04 3.1E.01 1.4£+01 3 .7£+01 7 .9Et06 1.1E+01 

3.9£+00 E 1.1£.03 E ........ E 1.3E-Ol E 1 0.14 1.4£+09 r'<~2.3',4,4'.5,5 '· lPC1167) S21i63·n·6 7.3£-01 7.9E.Q1 1.50<G4 3 .1E.01 3 ,4£+01 3,7£+01 7.9£+06 1.1£.01 

3 .9£+00 E 1.1£-03 E J.3E-o5 E 1.3E.Q3 E 1 0 .14 1,4£+09 r..-lorablplaonyl, 2,3,3',4,4',5'· jPCS 1571 69712·90-7 7.3E.Q1 7 9E.Q1 1.50<G4 3.1£.01 3.4£+01 3~7£+01 7.9£+06 1.110.01 
3.9£+00 E 1.1£.03 E 3.3E-o5 E 1.3£-03 E 1 0 .14 1,4£+09 -tlouchlonalalplaonyl, 2,3,3',4,4',5- jPCS 1561 31380<)11 .. 7.3E.Ql 7.9£-01 1.50<G4 ] ,1£.01 3 ,•tE+01 3.7£+01 7.9£+06 1.1£+01 

3.9£+03 E 1.1£+00 E 3.3£.()1 E 13£-o& E 1 0 .14 1.4£+09 -...~ 3,3',4,4',5,5'· (PCS169) 32n4-1~6 7.3£-04 7.9£-o.t LSE+Ol 3.1E.o4 3.4f.(J2 37E-G2 7 !1Ei03 1 IE-G2 

3.9E+OO E l.lE.Ol E 3.3£.0S E 13£-03 E 1 0.1 .. 1.4£+09 ~-lorablplaonyl. 2',3,4,4',5- tPCB 1231 6551Q..U·3 7.3£.01 7.9E.Ot 1.5l<G4 l .IE-01 3.CE+01 3 7E+01 7 9Ei06 L8fi01 
3.9E+OO E LlE.Ql £ ........ E 1.3E.QJ E 1 0.14 1.4£+09 2,3',4,4',5- lPCilll l 31SOI.Q0-6 7 .3£-(11 79£.01 1.50<G4 3,1£.()1 3,4£+01 3.7£+01 7.9£.+06 1.1£+01 

3.9£<00 E 1.1E.Ol E ........ E 1.3€.0J E 1 0 .14 1.4£+09 _,..ntachlonablphenyl, 2,3,3',4,4'· tPCB 10SI 32591--14-4 7.3E-Ol 7.9£-01 1.50<G4 3 ,1£.01 3.4£+01 31E+01 7.9Ei06 1.8£.01 
3.9£+00 E 1,1£-Ql E 3.3€.()5 E 1.3£.03 E 1 0.14 1.4t:+09 2,3,4,4',5-(PCB 114) 744n-37-0 7.3f.Q1 7.!1£.01 1.50<G4 3.1£-()1 314£+01 3 ,7£+01 7.9E..o& 11£+01 
1.3£+04 E 3.1£+00 E 1.0E..QI E 4.0E.(J7 E 1 0 .14 1.4£+09 3,3',4,4',5- lPCI126I 57465-21·1 2.2E-G4 2AE-G4 4.4£+00 LlE-04 1.oE.02 1.1£.02 2,4£+03 5.3£.()3 

2.11E<OO I 5.7£-Gl I 1 0 .14 1AE+OO r"...-.....ted lll!llaonyl$ lhlch rkl<l 13J6.J6.) 1,4£+00 1.50<00 2.9£+04 7,4£.01 

4.DE-o1 I l.OE-G4 I 1 0.14 t-o'~-nvt>tlow.W.) 13)6.)6.3 

7.11£.02 I 2.0£-05 I 1 0,14 ..,._lll!llaonyl$jlowoArkl<) 1336-36-3 

1.3£+01 E 3,1£-03 E 1.DE.OS E 4.0£-04 E 1 0,14 1.4£+09 ""T~,3,J',4,4'·(PCI77, 325!JI.U·l 2.2£.01 2.4£.01 4.4E+Ol 1.1£.01 1.0£+01 1.1£+01 2,4E+O& 5.3£+00 

3.9£+01 E 1.1E..o2 E 3.3£-G& E 1.3£..()4 E 1 0.14 1.~+09 1-'rotndalonablplae. 3,4,4',5- (PCB Ill 7113i2·50-4 7.3£-02 7.9£-02 1.5E+Ol 3.11f.Q2 3.4£+00 3.7£+00 7.9£~ ue.oo 
&.OE...o4 I 1 0.1 1.4£+09 ~...,._., Mothylene Dtphenyl-noto(PMDII 9016-17·9 3.6E+06 ) .6£+06 

&,OE.02 I v 1 0.13 1.4£+09 1.5E+OS 

i""""'udoor~Hydrocorlaono(PAHsl 

"'Acenaphthene SHH 6.1£+04 7.1E<G4 3.3£+04 
) .0£.01 I v 1 0.13 1.4£+09 5 .6£-+{)5 .. Anthracene 120-12·7 3.1£+05 3.6E+05 1.7£+05 

7.3£-01 E 1.1£-GC C M 1 0.13 1.4£+09 -Benz(a)anthracene 56-55-3 3.9£<00 4,6E<OO 1.SE+05 2 .1E+OO 

1.2£+00 c 1.1£-04 c 1 o.u 1.~+09 -&onrotil"-- 205-82-3 2.4£+00 2CE<OO 1.50i05 1.3E<OO 
7.3E+OO I 1.1£-03 c M 1 0 .13 1.4£+09 -·1- 5().)2·1 3.9£.01 4.6E.01 1.SE+04 2.1E.01 

7.3E.Q1 E 1.1£-04 C M 1 0.13 1.4£+09 •knm)b)ftuoronlheno :ZOS. ... 2 3 9E<OO 4.6E+OO 1.5E+OS 2.1E<OO 
I 7.3E.Q2 E 1.1£-04 C M 1 0.13 1.4£+09 .........,k)lluorontn.n. 207-01·9 3.9£+01 4.6E+01 1.50i05 2.1Ei01 

7.3E.QJ E t .1E-o5 C M 1 0.13 1.4£+09 -a.-,-. 211.01·9 3.9£+02 4,6E+02 1.5£+06 2.1£+02 
; 

7.3£<00 E 1.2E-G3 C M 1 0.13 1.4£+09 1-oot.<NI.,hi..,U..oceno 53-70·3 3,9£-01 4.6E-01 1.4£+04 1.1£.01 

1.2£+01 C L1E.OJ C 1 0.13 1.4£+09 ~n:ot·.·- 192· 65--4 2.4€.01 2 .1E.Q1 1,SE+04 1.3E-Gl 
2.50<02 c 7.1£.02 c M 1 0 ,13 1.4£+09 --othylbenzt•jon<lwKen<. 7,12· 57·97-6 1.1E.Q2 1.3E.Q2 2.3Ei02 ,,2E..(J] 

4.0E.Q2 I 1 0 ,1) 1.4£+09 - ~ ... 4 ,1Et04 4.1804 2.2£+04 

I 

4,0E.Q2 I v 1 0,13 1.4£+09 l .OE+OS -.... 16-71·7 41E..ot 4,CE<G4 2.2E<G4 
7.3£.01 E 1.1£-04 C M 1 D.lJ 1.4£+09 '1ndeno(1,2,3·<d)pym>O Ul-Jg..5 3.9£+00 4.6E<OO 1.50i05 2.1£+00 

2.9£.()2 • 7.0£-02 A v 1 0.13 1.4£+09 6.3E..OC M~lene,1· !10-12.0 9,9£+01 1.2Ei02 5.3£+01 7.2£-+04 UEilM ),9£+04 

4.0E..Q3 I v 1 0.13 1.4£+09 6,2£+04 -..othylnoplallaolono, 2• 91·57·6 4.1£<03 4 .1E..m 2.2Ei03 
3.4E.OS C 2.0£.()2 I 3.0E.Q3 I V 1 0.13 1.4£+09 S.oE-+04 •Hophllaolene 91·20-3 1,1E+Ol 1.1£+01 2.DE~ 2.4£+04 6 .6£+02. 6.2£+02 

1.2£-+«1 c 1.1£-o< c 1 0.13 1.4£+09 -Nitropy<ono,4· 57135-92 ... 2.~+00 2.1E+OO 1.50i05 1.3£+00 
3.0E.Q2 I v 1 0.13 1.4£+09 2.6E+06 

~ 12~ 3.1£+04 3.6£+04 1.7£+04 
1.5£-01 I 9.0E-o3 I 1 0.1 1.4£+09 6n47~5 1.9£+01 2.9£+01 1.,1£+01 9.2£+03 1.4£+04 5 5E+03 

lli.OE-03 H 1 0.1 1.4E+09 -·lin 26399-36-0 IIi 1£+03 9.1E-+ID 3,7Ei03 
1.50.02 I 1 0.1 UE+OO PromotDn 1&11).10.0 1.50<G4 2.lE<G4 9.2£+03 
4.0E.QJ I 1 0,1 1.4£+09 - na7·1M 4,1£+03 6.2£+03 z .se+Ol 

1.3£.Q2 I 1 0.1 1.~+09 !""'-- l!JlJ.l&--7 1.3£+04 2.0E<G4 I.OE..ol 
S.OE.QJ I 1 0.1 1.4£+09 -~ J09.91·1 5.1£+03 1.1£+03 3 1E+03 
2 ,0E-Q2 I 1 0.1 1.4£+09 "-.. 2312-JS.I 2.QE<G4 3.1£+04 1.2£+04 

2.11£.()3 I 1 0.1 1.4£+09 l'n>pof&YIAicohol 107·19-7 l .OE+Ol l.1Ei03 1.2E..ol 
2.0E-G2 I 1 0.1 1.4£+09 = 13....,.2 2.0E«l4 3 1£+04 1.2£+04 
2.0E.Q2 I 1 0.1 1.4£+09 112-42·~ 2.0£+04 3.1£+04 1.2£+04 

1.3£-o> I 1 0.1 1.4£+09 -- 602117-!10-1 1.3E<G4 2.0£+04 I .OE..o.t 
1.0£-03 I V 1 3.3£-+04 1,4£+09 9.6£+01 lll·la-S 3.4£.02 3 .4E+02 

1.0£.01 X t.OE+OO X V 1 0.1 2.6£+02 1.4£+09 7.5£..ol ...;..._ben .... 103-65--1 l.OE.OS 1.5£i05 1.3£+04 2 1£+04 

J .OE+OO C V 1 0.1 ) ,5(+4)2 1.4£+09 1 .li£+02 

;:::~ 
11S..07·1 1.0E+04 1-0EilM 

2,0£+01 • 1 0.1 1.4£+09 57·55-6 2.0£+07 1.1£+07 1.2E+07 
2.7E..o4 A 1 0.1 1.4£+09 ......... ~Dinllnate 6423-43-4 1.6£+06 1.6£+06 

7.DE.Q1 H 1 0,1 1.4£+09 ......... ~ M..-hyl Ether 1569-0l...C 7.2£+05 1.1£+06 4.3£+05 
7.0E.Q1 H 2.11£<00 I 1 0.1 1,4£+09 ~ ~ Monomethyl Ellae• 107·91-2 7.2£+05 1.1£+06 1.2£+10 4.lEi05 

2.4£.01 I 3,7£-o6 I 3.0E.(J2 I V 1 7.1£+04 1.4£+09 1.1£+04 ....p;;...oorido 7S.Sft.9 1.2£+01 3.7E+Ol 9.0E+OO 1.5£+0) 1.5£+0) 

2.5E.Q1 I 1 0.1 UE+OO I"-"' 1133s-n.s 2.6Ei05 3.9Ei05 1.50.05 
2.5E.Q2 I 1 01 1.4£+09 ~..:. 516JO.S8-1 26E<G4 3.9£+04 1.5£+04 
1,0E.Q3 I v 1 5.3£+05 1.4E+09 6,0£+04 110.16-1 1.0E..m 1.11Ei03 

5.0E..o4 I 1 0 .1 1.4£+09 
Qulnolphos 

13593.01·1 5.1Ei02 7.1Ei02 1.1£+02 
3.0Et«< I 1 0.1 1.4£+09 QuinoUne 91·22·5 5.5E-G1 1.4£+00 5 7£.01 

3.0E-o2 A 1 1.4£+09 RefrKtcKy Ceramic Fibers NA 1.CE+OI 1.CE+OI 

3.0E.02 I 1 0,1 1.4£-+09 ....... llarin 10453·16-1 ) ,1£+04 4.6£-+04 l .IE-+04 
5.0£-o:z H 1 0.1 1.4£+09 !Ronnel _ 299-14-3 5,1£+04 7.7£+04 3.1£<G4 
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KeyJ I • lAIS: ,. • PPRTV: A • ATSOR: c _ eat; EPA; X • PPRTV Appendlx: H . HEAST; J .. NewJerwy: o ., EPA Office of Water; E .. Erwlronmental Criteria and AssessmentOffke: S • see useraulde Section 5: L • see use:rsulde on lead; M • mutasen; V • volaUie; F • See FAQ;c • cancer; • • where: .lSi < lOOXcSL; •• =- where n Sl< lOXcSL: n 
-.. noncancer, m • Concentn~Uon may exceed cellln& Hmlt (See User Gukte); s • Concentn11tton may exceed Csat (See User Guide); SSL values are based on 0Afa 1 

Toxldty and Chemiul-spedfic: Information Contaminant Clrclnocenk Ta11et Risk £TRI • lE-06 I Noncancer Hazard Index (HI) a 1 

· EI ~ ·H ~ 1 : 1 ,1;1:1· -1. sl l J ~ J ~ I CAS··-
.,..-SL I ~ol ~ ll......,tlon SL I C""'k!OC<nk SL llncestlon SL I Donnol SL I InholaUOn SL I Nonardnot:- SL 

sro e H.Jft • Rm. • Rfti e D muta- C... PEf VF TR•UJE:-6 TR•l.OE-6 TR•UIE-6 TRal.DE-& HQ•l HQ• l H0-1 .. .,1 

(llllltc-dlyf V 1"1/m~• V lllllltc-dlyl Y (ms/m~ Y c 1011 G1A8S AilS lllllltcl (m'!>al (m'!>al - ("'1/>a) (ml/>a) 1"'1/>al 1"'1/>al lml/>al 1"'1/>al 1"'1/>&1 (mc/>al 
4.llE-OJ I 1 0.1 1.4£+09 ~"«- IF/~4 UE+Dl 6.2£+03 2 .5£+03 

2.2E-G1 C 6.3E-05 C ... 1 01 1.4£+09 S.frole 94-5!J..7 1.3f+01 2 .DE+01 2.6E.OS 7.1E+OO 

2 5E-D2 I 1 0 ,1 1.4£+09 
[:..Acid 

71517-&5-0 2.6£+04 3,9£+04 1.5E+04 

5.llE-OJ I 1 1.4£+09 771HI).I 5.1£+03 5.1E-+ID 

5J)E-Ol I 2.DE-02 C 1 1.4£+09 ~ 7712-4~2 5.1E+Ol 1.2£<01 5.1E+Ol 

5.0£-0l c 2,0E...Ql c 1 1.4£+09 =..s.Hide 7-«6-14-6 5.1E+OJ 1.2E.OS 5.1e+Ol 

!J.OE...Ql I 1 0 .1 1.4Ei0!1 74051·10-2 !J.2E+04 1.4£+05 5.5£+04 

3.0£.()3 c 1 1.4£+09 Slllc-o (aysUIIIne, ...,._, 7631·16-9 1.1E+07 1.1E+07 

5.0£.()3 I 0.04 L4E<09 ::;... 7440-22~ 5.1E-+ID 51E+Ol 

1.2E-o1 H 5.0E-D3 I 1 0 .1 1.4£-+0! 122·14·9 2.4£+01 3,6£+01 1.4E+01 5.1£+03 7.7£+03 3.1E+03 

ut-D2 I 1 0 .1 L4E<09 -- 62475--5~9 1.3E+04 2.oE+04 I.DE-+ID 

4.0E-D3 I 1 1.4Ei0!1 ~--- 26621-22·1 4 ,1E+Ol 4.1£+03 

2.7E-D1 H J ,OE...Ql I 1 0 ,1 1.4£-+0! fso....,o~.- 1a.1a-S 1.1£+01 1.6£+01 6 ,4£+00 3.1E+04 4.6£+04 1,11:+04 

5.DE-D2 A 13f-D2 C 1 1.4£+09 tsod'-- 7611-49--4 5.1E+04 7,7E-+G7 5.1£+04 

2 ,0E-os I 1 0 .1 1.4£-+0! f--..ate &2·74-1 2.0£+01 3.1Ei01 1.2Ei01 
t ,oe-m H 1 1.4£-+0! 

ISodlwn ... __ .. 
13711-26-1 LDE+Dl 1.0£-+ID 

2.4E-Q2 H 3.DE-02 I 1 0 .1 1.4E<09 ~ (TotrKhlonwlno>l-1 91;1-11-5 1.2E+02 1.1E+Q2 7.2E<OI 3.1E+04 4 ,5£+04 Lllf+04 
6 ,0E.Q1 I 1 1.4Ei0!1 ~· ...... 7.440-241 &.1f+05 6.1E-+m 

3.llE-04 I 1 0 .1 1.4E<09 ~ -- 57-24-9 3.1E+02 4.6E+02 1.11f+02 

2.0£-01 I 1.0£+00 1 V 1 1.7E+02 1.4E+09 1.0E+04 ~~ 100-42-5 2.0£+05 4 .4£+04 3 .6£+04 

LDE-OJ p 2.0E-03 p 1 0.1 1.4£+09 ~- U&-33-D UJE-+03 1.5E-+m 1.2E+07 6.2E+02 
I.OE-04 p 1 0.1 L4E<09 ~--).1.1'- 11>07·9 1.2E+02 1.2£+03 4.9E+02 

1.0£.()3 c 1 1.4E+09 ~Acid 1664-9H 6.DE+06 6.DE+06 

2-SE-D2 I 1 D. I 1.4£+09 =- 1167l·J9.0 2.6£+04 3.9E+04 1.5£+04 
3 .0£-02. H 1 0.1 1.4£+09 21564--17-0 3 .1E+04 4 ,6£+04 1.1E+04 

7 ,0E-Q2 I 1 0.1 1.4£+09 T ebuthlufon 34014-11·1 7.2E+04 1.1E..OS 4.3(+04 

2.DE-o2 H 1 0.1 1.4Ei0!1 omephos 3313-96-1 2 .0£+04 3.1£+04 1.2E+04 
13f-D2 I 1 0.1 1.4E+09 - 5902·51-2 1.3£+04 2.DE+04 I.OE-+ID 

2,5£-os H 1 0,1 1.4E+09 erlooloo 13071-79-9 2.6£+01 l .!JE:tOl l.SE-+01 

1,0E-Ol I 1 0.1 1.4£+09 ..-... --SQ.<) LDE<Ol L SHOJ 6.2£+02 
l ,OE-04 I 1 0.1 1.4E+O!J etrHuwnocNphenyt ether, 2,2',4,4'· (BOE-47) S436-0·1 1.0£+02 1.5E+02 6.2E+01 

3.0£-04 I 1 01 1.4£+09 etrachlorobem:ene. 1,2,4,5- !JS-94·3 3.1£+02 4.6£+02 t .IE+02 
2.6E-02 I 7.4£-06 I 3,0£-02 I v 1 i.IE+02 1.4Ei0!1 &.1£+03 etnchlotoeiiNine,L1,1,2- 630-:zG.li 1.1E+02 1.DE+01 9.3£+00 3 .1£+04 3 .1£+04 
2 .DE-01 I 5.1E-o5 c 2.QE-D2 I v 1 1.9E+03 1.4£+09 1.6£+04 etrachlon»ethane, 1.1,2,2· 79-34-5 1.4£+01 3.4E+OD 2.1£+00 2.DE+04 LDE+04 

l .tE-03 I 2,6£.07 I 6,0£.()3 t 4DE...Ql I V 1 1.7£+02 1.4£+09 2.5£+03 ott>chloroethyl 127-11-4 UE+Dl 1.2E+02 1.1E+02 6.1E+Dl 4 .4£+02 4 .1E+02 
l .OE...Ql I 1 0.1 1.4£+09 etnc:hlolophttnol., 2~.4,6- 51-!10-2 3.1£+04 4 .6£+04 1.1E+04 

2.DE<Ol H 1 0 .1 L4E<09 --... p- ...... ...... olpho- 5216-25-1 1.4£..01 2.2£..()1 1.6£-02 

5.DE-o4 I 1 0.1 1.4£+09 •bHthyiiJIIhlopyn>phoste 3619-24·5 5,1£+02 7.71:+02 3.1E+02 
I.OE-+01 I V 1 1.1£-+ID 1.4Ei0!1 1.3f+Ol l!b'11tluotot1:hane, 1.1,1,2· 111·97· 2 4.6£+05 4.6E+OS 

4.oE-OJ p 1 0 .1 1.4£-+0! Totryi(T~) 479-45-1 4,1£+03 6.2E+Gl 2.5E+D3 

7.0E-O& X 1 1.4£+09 -~~ · .... ·· 10102=45-1 7.2£+00 7.2E+OO 
1.0E-o5 X 1 1.4£+09 - (Soluble SoiUI 7440-20.0 t .OE-+01 LDE<01 
6.QE.Qii X 1 L4E<09 ~Ar.atate 56l·6J.I 6.1£+00 &.lE+OD 

2.DE-o5 X 1 L4E<09 -..c.n.on. .. 6533~71-9 2,0E+01 2 .. DE+01 
&,DE-0& X 1 1.4£-+0!1 

=~ 
7191· 12-0 6 ,1E+OO 6.1£+00 

2.DE-os X 1 1.4£+09 ....,. .. 7446--lJ..& 2.0£+01 2 ,0£+01 

1.0£-02. I 1 0 .1 1.4£+09 ~ 2124~n.& LDE+04 1.5E+04 6.2£+0] 

7.DE-D2 X 1 O.DDI L4E<09 

~ 
111-41-1 7.2£+04 1.4£-+()6 6.1£+04 

3.llE-04 H 1 0 .1 1,4£+09 19195-11-4 3.1£+02 4.6E..o1 LIE+OZ 

I .DE-02 I 1 G.1 1,4E+O!J -te, Mothyl 235U-QS.I 1.2£+04 1.2£+05 ··-S.DE-m I 1 0 ,1 1,4£+09 :- 137· 26-1 5.1E+Ol 7.7£+03 3.1E+Ol 
&.OE-o1 H 1 1.4£+09 7440-ll-5 6.1E.OS 6.1£+05 

l.OE-04 A 1 L4E<09 

l1laoluo! · -

7550-45.0 6.0£+05 6.DE+OS 
I .DE-m I 5.0Et00 I V 1 1.2E+02 1.4£+09 4 ,6£+03 ...... 101-U-3 1.2£+04 1.DE.OS 4,5E+04 
&.DE-01 H 1 01 1.4E+09 ,........,_l,S.- 95-70-5 6 ,1£+05 9.3(+05 l .7E.OS 

3.0E-02 p 4 .0£-03 X 1 0.1 1.4(+09 Toluldlne_p- 106-49..0 9.5£.01 1.4£+02 5 ,7E+Ol 4 .1£.+()] 6 .2£+03 l .S£+03 
L 1Et00 I 3.2E-G4 I 1 01 1.4£+09 .......... 8001·35·2 2.6E+OO 3.9£+00 5.2£+04 1.6E+OO 

7.5E-D3 I 1 0.1 L4E<09 -· 66141·2W 7,7£-+ID 1.2£+04 4.6€+03 

3.llE-04 A 1 01 L 4E<09 Tri-n-butvllln 611-71-3 3.1E+02 4.6£+02 1.1E+02 
I.OE-+01 X M 1 0 ,1 1.4£+09 - 102·J&..1 1.2£+07 1.2£-+01 4 .9E+07 
L3(-D2 I 1 0.1 L4E<09 T ....... 2303-17. § 1.:1£+04 2.0E+04 l.llE+Dl 

t .DE-02 I 1 0 .1 1.4£-+0!1 - 12097·50-5 LDEi04 1.5E+04 6.2E-+Ol 
S.DE-m I 1 0 .1 1.4E<09 - ...... 1.2,4- 615-54-3 5.1Ei03 7.7E-+m 3.1E+Ol 

!J.OE-03 p 1.0£-02 p 1 0 .1 L4E<09 lribulvl ............. 126-73-1 3.2E+02 4.1£+02 1.9£+02 LDEi04 LSE+04 6.2E+Ol 

3.0E-04 p -- 1 0.1 1.4£+()9 ributyltln Compounds - ---- NA 
-~ 

3.1E+02 4.&£+02 1.1E+02 
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Key: I • IRl5; P • PPRTV; A • ATSDR; C • CIII EPA: X .. rPRTVAppendht; H • HEAST: J • NewJ~rsey; 0 • EPAOffkeofW11ter. E • EnvlronmentaJ Crttert••ndAuessm~nt Office: 5 • see U5er &uldeSKtlon S; l • see user &~on l~11d; M :r mutiiC~n;V • voflltUe; F • ~~FAQ; t • e&nctr; • • wher-e: nSl< 100X c:Sl.; • • • wbere nSl c: lOl t SL; n 

• nonuncer: m • Conc~nlnUon m11y excud crilln' Hmlt {~e Us.er Guide}; s • Concentntlon m1y excud CAt (5~ User CiLHde); SSL v•lues ~~re based on DAF• l 

Toxktty 11nd Chemlcal-spedflc Information Contamfn11nt Carclnocenk Tarc~t Rbk (TR) • lE-06 Nonancer HAzard Index (HI) • 1 

.H .1:1. ,1:1, ,1:1:1· ·I, .I I. ,I, ,I, I CA5No. 

.,..,...., SliDenool ~ lln!Mlotlon Sl l C.-eni<Sll""osllon Sll De"""l Slllnhalallon Sl I Nonco-enlc >L 
SF0 e nJR e RfD. e RfG e o muta· C... PEF VF 11l• LOE1 TR•l.OE.& Tftcl,OE1 TR•l.OE· & HQ•l HQ~~:l HQal Hlcl 

(mr/kc-dovr' y (..tm'r' y (mr/kc-doyl y (mlfm~ y c cen GIAIS A85 (mr/kcl (m0/k&l (m'Jk&l Anolyte lmlfk&l (mc/kll lmlfk&l (mc/kll (mc/kll (mc/1<11 (mlfk&) (mlfk&l 
)JlE-04 I 1 0.1 1.4E+09 Tributyftin Oxkte 56-35-9 3.1E-tm 4.&H02 1.IE<Ol 
3,0E+Ol I 3.0E+01 H V 1 !UE+Ol 1.4E+09 1.4E+Ol ridolonJ.1.2,2· - . 1.1.2· 7fi...ll·l l1E+07 1.11£<{)5 1.11805 

7.0£~ I 2.DE-02. I 1 0.1 1.4E..o9 rkhlanHtc:etk Add 76-0J -9 4 .1E+01 6.2E+01 z .SE.01 Z.OE+Oot 3.1E+04 1.2E.OC 

2.9E.Q2 H 1 0.1 1.4E+09 l rkhloroonlline HCt, 2,4,fi. 336&3· 50-2 9,9£+01 L5E<02 5.9E+01 
7.0E.03 X l ,OE-os X 1 0,1 1.4E+09 richloro&nHJne, 2,4,6- ~-93·5 4 ,1E+Ol &.2E+02 2.SE+02 3,1E+01 4.6£+01 1.&E+01 

I .OE-04 X v 1 0.1 1.4E+09 3 .5E+04 iiChlorobemene, 1,2.3- 1711-6 1.2£+02 1.2£+03 4.9E+02 

2.9£-02 p 1.0E.02 I 2.0£-03 P V 1 4 .0E+02 1.4E+09 3.2£+04 richlorobenzene, 1,2,4- 1.»12·1 9,9£+01 9.9E+Ol 1.(1£+04 2.1E+02 2.7t+02 
2 .0E+OO I 5.0£+00 I V 1 &.4E+02 1.4E+09 1.8£+03 - . 1.1.1· 11·551 2.0£+0& 3 9E+04 3.1£+04 

S.'Jt-<>2 I 1.GE.OS I 4 ,0E.03 I 2 .0£-o.t X V 1 2.2E+Ol 1.4E+09 7,1£+03 ridl-. 1.1.2· J9.00.5 5.cEt01 6,0E+OO 5.3E+OO 4 .1E+03 &.IE-+00 &.1£+00 
4,61:.(12 I 4 .1E.o6 I S.OE~ I 2 .0£-03 I V M 1 , ,9E+Ol 1.4E+09 2.4E-+03 ~ 7!-0H &.2E+01 7.1E+OO &.4E+OO 5.1£+02 2 ,1E+01 2 .0£+01 

3.0E.01 I 7.0£.01 H V 1 1.2£+03 1.4E+09 1,1E+03 - 7~69-4 3.1E<OS 3,4£+03 3.4£+03 

LOE-61 I 1 0.1 1.4E+09 richlonJooh<nol, 2,4,5- .,..~ LOE<{)S 1.5£+05 UE+04 

1,1£.02 I 3,1£-46 I 1.0E-03 p 1 0.1 L4£..,. Trlchloroo>henol, Z.4,fi. IJ.06.2 2.6£+02 ) ,9E<02 5.4E-+()6 l.GE+02 l.OE+O> l.SE+Ol 6.2E<02 
1.0E-<l2 I 1 0.1 L4£..,. -..,..,.......,..- ... d, 2,4,5- 93-75-5 1,0E+04 L5E+04 6.2£+03 

I .OE-03 I 1 0.1 1.4E+09 richicwophenoxyprapklnk .ckt, · 2,4,5 93-72· 1 1 .2E+Ol 1.2£+04 4 .9E+Ol 

5.0£-03 I v 1 1.3£+03 1.4£+09 1.61:+04 richtoroprofNM, 1,1,2· s•n-& 5,1£+03 S.lE+Ol 
3.0E+01 I • • DE-03 I ) .OE-04 I V M 1 1.4£+03 1.4£+09 1.7£+04 ~.1.2,3- !Jfi.1~ 9.5E.02 9,5£-02 4.1£+03 2.2E+01 2.2E+01 

l.OE-03 X ) .OE-04 P V 1 4.SE+02 1,4£+09 2.SE+Ol richiot'opropene, 1,2,3- g&..1g..S .J.1E+03 :UE+OO 3.3E+OO 

3,0£-03 I 1 0,1 1.4£ .... ridiploone 5113 ...... 2 31£+03 4.6E+Ol 1.1£+0) 
7.0E.Q) I V 1 2.8£+04 1.4£+09 1.7£+04 riethylamlne 121-44·1 5.2E<02 5.2E..o2. 

7,7£.03 I 7.SE-03 I 1 0,1 1.4E+09 - 1512-o9-l 1 .7£+02 5.6E+Ol 2.2E+02 7 .7HOJ 1.2£+04 4.6E+03 

2.0£-02 p 1.0£-02 p 1 0.1 1.4£+09 rimelhyf Ph<Kphate SU·Sfi.1 1.4£<02 2.2£+02 8,6E+01 1.0E+04 1.5E+04 6.2E+Ol 
S.OE-03 P V 1 2,9E+02 1,4E..,. 1,0E+04 ~.1,2.1· 526-73 ·1 2.2E+02 2.2£+02. 

7 .0£-03 p v 1 2.2£+02 1.4£+09 I .SE+Ol iimethyfbenzene, 1,2,4- ""''"' 2 ,6£+02 2.6E+02 

1,0E-<l2 X v 1 1.1E+02 1.4£+09 7 ,1E+Ol rimelhyfbenzene,1.1,5- 101-67·1 1.0£+04 1.0E+04 
3.0E-Q:2 I 1 0.019 1.4E..,. ................ 1,),5- 99-35-4 3 .1E+04 2 .4E+OS 2 .7£+04 

3.0E-o2 I 5 .0£~ I 1 0.032 L4£..,. rinitrotoluene, 2,4,&- 111·96-7 9.5E+Ol 4 ,5E+02 7.!£+01 5.1£+02 2 .4E+Ol 4.2E+02 
2 .0E.OZ p 1 0.1 L4E+09 ~Oxide 7!1·211 2 .0E+04 3 ,1£+04 1.2£+04 
l.OE-02 X M 1 0.1 1.4£+09 ris(1-chlonJ.2·prvpyl)phosphote 13&74·14-5 LOE+04 L5E+04 6.2£+03 

2.0E.Q2 p 7JlE.Q3 p 1 0.1 1.4£..,. ris(Z-)phospholo 115-!6-1 1.4E+02 2.2E+02 1.6E+01 7.2f:+Ol 1.1£.+04 4.3£+03 

3 .2£.03 p LOE.01 p 1 0.1 1.4£..,. ris(2 .. 0hylhortl)phospholo 71-42-2 1.9E+02 L4E+Ol 5.4E+02 l.OE+OS 1.5E<{)S 6.2804 
3.0E-03 I 1 L4£..,. ~(SolubleSolls) •• 1.1£+03 3.1£+03 

1.0£+00 C 2 .!t£~ C M 1 0.1 1.4£+09 1"'·- 51·79-6 2,9E+OO 4.3f+OO 5.7£+04 1.7£..00 

1.3£.03 p 9.0£-0l I 7.0£-o& P 0 ,025 1.4£+09 ~-... ·- 131412·1 2.0E+OJ l.tiE+Ol 9.2£+03 4 .2£+04 7.SE+Ol 
S.OE.QJ 5 1 1.4E+09 ~- ond c..._...,ts NA S,2E+03 5.2E+OJ 

1.0E-03 I 1 0.1 1.4E+09 Vl!f'nOUte 1!12'>-n·7 1 ,0£+01 1.5£+03 6.2E+02 
l.SE-02 I 1 0 ,1 1.4£+09 Vlndozalin 5047144·1 2.6£+04 3.9E+04 1.5E+04 
LOE+OO H 2.0£.01 I V 1 2.1£+03 1.4E+09 4 ,7E+Ol Vmy!Ar:etate 101-G5-4 LOE+Il6 4.1£+03 4.1E+Ol 

3.2E.OS H 3,0£..()] I V 1 l .4E+Ol 1.4£+09 1.5E+03 Vlftylllfomlcle 59310-2 5 .6E.01 5 .6£..01 1.9E+01 1.9E+01 

7.2E.01 I 4.4E-O& I 3.0£-oJ I 1.0£.01 I V M 1 3.9E+Ol 1.4E+09 l.OE+Ol VInyl Chlorido 75-0t..t 4.0E+OO 2.9£+00 L7E+OO 31E+03 4.5£+02 '9E<02 
3.0E-o4 I 1 0 ,1 L4£..,. Wadarin 11•11· 2 3.1£+02 4 .GE<02 1,1£+02 

2.0£.01 S LD£.01 S V 1 3.9£+02 1.4£+09 &.0£+03 Xyleno,P· lDG··U· l 2 OE+OS 2.6E+Ol 2.6E+OJ 

2.0E-D1 S l .OE.01 5 V 1 ) ,9E+02 1.4£ .... 5.9E+03 Xyleno,m- 101-31·3 2,0E<{)S 2 6£+03 2.5E+Ol 
2.0E.01 S 1.0E.01 S V 1 4.3E+02 1.4£+09 7 ,0£+03 Xylene, o- 95-471 2.0E<{)S 3.0£+03 3.0£+03 

2,0E.Ol t 1.0£.01 I V 1 2.6E+02 1.4E+09 &.3E+03 Xylenos U:JO.Z0..7 2.0E+OS 2.7E+OJ 2 7E+OJ 
l ,OE-o4 I 1 1.4E+09 ~ Pt.otphldo U1H4·7 3,1E+02 3 1£+02 
3.0£.01 I 1 L4£..,. Zinc ond c..._...,ts 7440-66-& 3 .1£+05 ) .1£+05 

S.OE-Q:2 I 1 0.1 1.4£+09 

~ 
12122-67-7 s 1£+04 77t+04 3.1E+04 

I.OE.OS p 1 1,4E+09 744(1..67· 7 1.2E+01 1.2E+01 
-- --------
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