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ORDER

I. JURISDICTION AND PRELIMINARY STATEMENT

1. This Administrative Order (“Order”) is issued to Doe Run Resources Corporation,

(“Respondent” or “Doe Run”). Respondent is a New York corporation in good standing doing

business in Missouri. This Order is issued pursuant to the authority vested in the Administrator

of the United States Environmental Protection Agencf (“EPA”) by Section 7003(a) of thé

Resource Conservation and Recovery Act (“RCRA”), 42 U.S.C. § 6973(a), and delegated to the

Regional Administrators by EPA Delégation No. 8-22-A.

2. This Order is also issued under the authority vested in the President of the United

States pursuant to Section 106 of the Ce'mprehensive Environmental Response, Compensation



and Liability Act, as amended, 42 U.S.C. § 9606 (“CERCLA”) and delegated to the
Administrator of the EPA on January 23, 1987; by Executive Order No. 12580, and further

delegated to the Regional Administrators on September 13, 1987, by EPA Delegation No.14-4-C.

L STATEMENT OF PURPOSE

3. This Order pertains to the Doe Run owned and operated Herculaneum lead smelter at
881 Main Street i_n Herculaneum, Jefferson County,.Missouri (the “Facili_ty”) and residential
yards, day-care centers, schoolyards, parks and all other high child impact areas in the vicinity of
the Facility that have been or potentially are impacted by releases of lead as a result of the
smeitér operation and/or transport of lead bearing materials to énd from the smelter (“Si’ce"’). The
Order requires Respondent to conduct certain résponse actions as detailed in the attached
Statement of Work (“SOW™), attached hereltol as Appendix A, which in general consist of
sampling and analysié of resideht_iai properties.

IIi. PARTIES BOUND

4. This Order applies to and is binding upon Respondent and its ofﬁcefs, directors,
employees, agents, SucCessors; assigns, heirs,'tr‘ustees, receivers, and updn all pérsons, including,
but not limited to, contractors and consuitants, acting on behalf of Respondént. Respondent ‘is
joirﬁiy and severally responsible fof carrying out all actions required of it by this Order. ‘Any
change in the ownership or corporate status of Respondent including, but not limited to, any
transfef of assets or real or personal property shall not alter Respondent’s res;'ponsibiiities under

this Order.



5. Respondent shall ensure that its contractors, subcontractors, and representatives
receive a copy of this Order and comply with this Order. Respondent shall be responsible for any

noncompliance with this Order.

IV. DEFINITIONS

6. Unless otherwiée expressly provided herein, terms used in this Order that are defined
in the RCRA or CERCLA sfatuﬁes shall have the meaning assigned tol thgm in that statute.
Whenever the terms listed below are used in this Order the following definitions apply:

“ATSDR” shall mean.the Agency for Toxic Substances and Disease Registry.

“CERCLA” shall mean the Comprehensive Environmental Response,
Compensatioln, and Liability Act of 1980, as amended, 42 U.S.C. §§ 9601, ef seq.

“Concentrate” or “lead concentrate™ shall mean a lead production intermediary
product, derived from the physical concentration of lead sulfide ore that is
comprised of approximately 70 to 80 percent (700,000 to 800,000 parts per’
million) lead sulfide, otherwise known as galena, which is produced at
concentrator or mill facilities. Other metal concentrates, including, but not
limited to, copper and zinc concentrates, are also produced.

“Day” shall mean a calendar day unless expressly stated to be a working day.

“Working Day” shall mean a day other than a Saturday, Sunday, or federal

holiday. In computing any period of time under this Order, where the last day
would fall on a Saturday, Sunday, or federal holiday, the period shall run until the
end of the next working day.

“Doe Run facility” shall mean lead smelter located at 881 Main Street in
Herculaneum, Missouri.

“Effective Date” shall be the date on which EPA signs this Order.

“EPA” shall mean the United States Environmental Protection Agency and any
successor departments or agencies of the United States.

“Facility” shall mean the Doe Run lead smelter as defined in Section 101(9) of
CERCLA, 42 U.S.C. § 9601(9).



“Lead-bearing material” shall mean all granular or semi-granular product or waste
material which contains more than 400 milligrams per kilogram (mg/kg) of lead.

“Lead concentration” shall mean the proportion of lead in a given material, and is
usually measured in parts per million (ppm) or milligrams per kilogram (mg/kg).
A measurement in ppm is equal to a measurement in mg/kg. '

“Lead loading” shall mean the amount of lead collected from a given area, and is-
usually measured in milligrams per square foot (mg/ft). -

“MDHSS"” shall mean the Missouri Department of Health and Senior Services.
“MDNR” shall mean the Missouri Departfnent of Natural Resources.

“National Contingency Plan” or “NCP” shall mean the National Oil and
Hazardous Substances Pollution Contingency Plan promulgated pursuant to
Section 105 of CERCLA, 42 U.S.C. § 9605, codified at 40 C.F.R., Part 300,

including any amendments thereto.

“Order” shall mean this Unilateral Administrative Order, any amendments thereto
and any documents mcorporated by reference into this Order.

“Ore” shall mean the geologic formation rock which is mined and processed in
mills, concentrators, and/or smelters to produce lead and other heavy metals.

“Paragraph”' shall mean a portion of this Order identified by an Arabic numeral.

~ "RCRA” shall mean the Resource Conservation and Recovery Act (also known as
the Solid Waste Disposal Act), as amended, 42 U.S.C. § 6901, ef seq.

“Respon.dent” shall mean The Doe Run Resources Corporation..

“Section” shall mean a portion of this Order identified by a roman numeral and it
may include one or more paragraphs.

“Site” shall mean the Doe Run facility, public roads used to haul concentrate, ore,
or other lead-bearing materials in the immediate area of the Facility, residential
yards, day-care centers, schoolyards, parks and all other high child impact areas in
the vicinity of the Facility that have been or potentially are impacted by releases of
lead as a result of the smelter operation and/or transport of lead bearing materials
to and from the Facility.



“State™ shall mean the State of Missouri.
“Voluntary Property Purchase area” shall mean an area located within
approximately 3/8 of a mile of the Doe Run facility which included approximately

160 homes that Doe Run agreed to voluntarily purchase under a settlement with
the Missouri Department of Natural Resources.

“Work” shall mean all the activities and requirements specified in this Order.

V. EPA’S FINDINGS OF FACT

7. Respondent owns and operates a}.pri_mary lead smelter in Herculaneum, Missouri. The
smelter is approximately 52 acres in size and is located at 881 Main Street, Herculaneum,
Jefferson County, Mi;%souri. It has been operating for over 100 years and is the largest smelter of
its kind in the United States.

8. Respondent isa New YorkiCorporation in géod standing and doing business in
Missoﬁri. |

9. Respon&ent is engaged in the production of lead and other metals from what 1s -
commoﬁly known:as the New Lead Belt, or the Vibumum Trend, which began producing lead in
soufheastem Missouri in the mid-1960s and continues production to this day. Ore from the
mines is crushed, milled, and processéd in .order fo foﬁn lead and other metal concentrates. Lead
concentrate commonly contains lead at concentratio#s greater than 70 percent (700,000 parts per
" million). This lead concentrate is transported by truck o{/er public roadways approxifnately 110
miles to the Doe Run facility fér smelting and refining.

10. Respondent, or its predecessors, owned and/or éperated mining, milling and

concentrating facilities in the New Lead Belt since production began there. As of August 1998,



all of the current ore and concentrate mined énd hauled in the New Lead Belt is from
Respondent’s operations. |
11. EPA’S enforcement-»reiated involvement with the Doe Run facility began over |
~ concerns with air emissions, children’s elevated bloogi léa‘ds, and elevated lead ﬁevels in
residential yard soils and home interior dust in Herculaneum.
12. Pursuant to Section 108 bf the Clean Air Act, the FPA promulgated a National
* Ambient Air Quality Standard (NAAQS) for lead on October 5, 1978. The standard was 1.5
micrograms of lead per cubic meter of air (ug/m®) averaged over a calendar quarter. On October
15, 2008, é revised standard 6f 0.15 microgram of lead in total éuspendéd particles per cub‘ic
meter of air on a rolling three month average was promulgated. The area in the vicinity of the
Doe Run facility is designated as nonattainment with respect to lead.
13. As require;d by Section 110 of the Clean Air Act, the State of Missouri developed and
: submiﬁed for EPA approval State Implementation Plans (SIPs) for lead attempting to attain énd
maintain the NAAQS and thus control the amount of lead emitted into the air. However, the area
continued to fail to attain the standard. By 2000, the Broad Street air monitor in Herculaneum
| had recorded violations of the lead standard in every calendar quarter since that monitor was
established in 1992. |
14. Doe Run achieved attainment of the NAAQS for lead from the third quafter of 2062
through the fourth quarter of 2004, however, for the first through third quarters of 2005, the
Broad Street air monitor in Herculaneum again recorded exéeedances of the NAAQS for lead. In
addition, the NAAQS for lead was exceeded at fhis monitor for three quarters in 2006, two

quarters in 2007 and 1 quarter in 2008. Doe Run and MDNR conducted discussions regarding



propdsed control strategies to include in a revised SIP. MDNR revised the Missouri SIP for lead
in order to attain the lead NAAQS in Herculaneum. Doe Run has consistently monitored and
currently monitors concentrations above the ne;?v 0.15 ug/m3 standard at Herculaneum.

15. The Missouri SIP for lead requifes Respondent to implement a Work Practice
Manual to address fugitive ieéd emissions from the Doe Run facility. The Work Practice Manual
_ states that “Temporary sources of dust on paved surfaces outside the plant due to spillage of
materials will be addressed so as to limit the reentrainment of those materials. Clean up to consist
of those méterials being loaded into transfer vehicles.... Final cleanup will inéorpOrate the us—é of
floor sweep compound which will should [sic] adhere to the smaller paﬁicles, making them
easier to remove.” Despite this requirement, dust high in lead was found on the public streets
outside the Doe Run facility.

16. Ina 1992"Study by the Jefférsc')n County Health Debartment the blood lead levels of
73 children within 1.5 miles of the Doe Run facilify were assessed. Forty (40) of the children
' showed blood lead levels greater than 10 micrograrﬁs per deciliter (ug/dl), the level of health
concern; 8 children showed blood lead levels greater than 20 pg/dl; and 2 children showed bloo&
lead levels greater than 30 pg/dl. From June 1992 to May 1999, documented blood lead levels of
52 children in the vicinity of the Doe Run facility. showéd blood lead levels greater than 10 pg/dl
in 15 children and greater than 20 pg/d! in 3 children.

17. The 'Agéncy for Toxic Substances and Disease Registry (“ATSDR”) and Missouri
Depaftment of Health and Senior Services (“MDHSS”) conducted an Exposure Investigation

(“ET”) in Herculaneum in 2001 that concluded that the blood lead concentrations of 56% of

children screened within ¥ mile of the Doe Run facility were elevated above fhe level of health



concern, 52% of children screened within ¥4 and %2 miles of the Doe Run facility were elevated,
and 35% of children screened within % and % miles of the Doe Run facility were elevated. The
El also concluded that lead in paint and water did not appear to be significant sources of lead
exposure in the children studied.

18. Prior to 2000, various soil sampling and analysis projects conducted by Doe Run, its
cohtractors, and the Missouri Department of Health showed lead levels in surface .soils of homes
surrounding the Doe Run faciﬁtjf as high aé 12,800 ppm. According to Doe Run’s data, the
average concentration of lead in the residential soils Within Ya mile frém the Doe Run facility was
3,014 ppm. Natu;'ai background levels of lead in agricultural soils in this area (outside the
influence of thé Doe Rﬁn facility) are in the range of 25 to 40 ppim, and EPA’s level of céncem
for residential yards is 400 ppm.

19. In 2001, in response to the exceedances of the NAAQS for lead, elevated blood lead
levels in children,.and elevated lead levels in residential yards, EPA, MDNR, and Doe Run
entered into an Administrative Order on Consent, Docket No. RCRA-7-2000-0018 and
CERCLA-7-2000-0029, which réqu.ired Doe Rﬁn to, among other things, install air controls,
sample and clean up contamina.ted residential properties, and perform investigations of the nature
and extent of lead, cadmium, and zinc contamination in soil, sediment, surface water, and
. groundwater. | _

20. Pursuant to that administrative order, Docket Né. RCRA-7-2000-0018 and
CERCLA-7-2000-0029, and subsequent additional work and modifications, Doe Run continues

to, among other things, sample and replace lead containinated residential yard soils above 400



parts per million lead in Herculaneum. As of January 1, 2009, approximately 501yards have had
contaminated soil replaced with clean soil. |

21. In addition, in April 2002, MDNR entered into a Settlement Agreement with Doe
Run which, among other things, eétablished the Herculaneum Voluntary Property Purchase Plan.

It required Doe Run to make purchase offers to approximateiy 160 homeown.ers living within
the deSignated Voluntary Property Purchase area, comprised of a specified area within
approximately 3/8 of a mile of the Doe Run facility. As of January 2006,.'twenty-nine
homeowners chose not to accept purchase offers for their properties, and those properties remain
occupied by those residents.

22. For the last several years, the primary mode bf transporting ore, concentrate, and/or
lead bearing materials between the Doe Run facilities has been by trucks using public roads and
streets. The primary haul route through the City of Herculaneum used by trucks traveling to and
from the Doe Run facility goes through residential areas and includes portions of Station Street,
Brown Street, and Joachim Avenue. A secondary haul route is also used, which includes
portions of Main Street and Joachim Avenue. Numerous residences are located along the hauling
routes. |

| 23. In August 2001, MDNR personnel responded fo citizens’ complaints about dust
coming off trucks on their way to and from the Doe Run facility and dust in long, narrow piles
along the haul route streets in Herculaneum. Samples-taken by MDNR from the primary haul
route along Station Street were as high as 300,000 ppm of lead. EPA sampling and analysis
confirmed the existence of high levels of lead on the streets in Herculaneum used by Doe Run as

haul routes, and also showed that many residential yards and parks .along the haul routes



contained higher levels of lead than those Idcated in the same general area but not along a haul
route. A number of residences along the haul routes had levels of lead in soil greater than 10,000
ppm. Sampling and analysis of road shoulders adjacent to residential yardé along the haul route
revealed lead céncentrations in several samples in the 20,000 to 40,000 ppm range, with two as
high as 74,500 ppm and 96,8'00 ppm. -

24. In résponse to the high levels of leaci on and along the hailing routes in
Herculaneum, on September 25, 2001, MDNR issued an Order to Abate'and Cease‘and Desist
Vi.olatioﬁs (“Cease and Désist Order”) to Doe Run, réquiring that Doe Run, among other things,
ensure that all trucks and other vehicles leaving the faciiity are clean and free of lead concentrate
- - and slag dust, take all steps necessary to ensure that evéry vehicle is free of material which could
cause fugitive emissions or contaminate roads, and cleaﬁ haul routes in Herculaneum. After an

appeal by Doe Run, tﬁe Cease and Desist Order was resolved through an April 2002 Settlement
Agreément,‘ be.tween MDNR and Doe Run, which required, among other things, modifications to,
and implementation of, a Transportation and Materials Handling Plan addressing the above
actions.

25, In December 2'001,. in response to the high levels of léad in the Herculaneum streets
used as haul routes, high lévels of lead in residential yards along the haul routes, and high levels.
of lead in residential interior dust, EPA and Doe Run enﬁe’red into an Administrative Ordér on
Consent, Docket No. CERCLA-07-2002-0038 for the Herculaneum Lead Smelter Site, which
required Doe Run to, among other things, expedite residential soil cleanups for yards with very

high levels of lead and where children reside, conduct interior dust cleanups, and develop and

10



implement a Smelter Transpoﬁation and Materials Handling Plan to minimize, using best
management practices, the release of lead to the community as a result of Doe Run’s activities.
26. “The Doe Run Herculaneum Smelter Transportation Plan and Materiéis Handling
Plan” waé approved-by EPA in July 2003, and sets forth, among other things, traffic zoneé and
“ flow within the smelter to reduce track-out of lead contamination, operation of an automated
undercarﬂage truck wash for vehicles to use prior to leaving the smelter, operation of dry street
sweepers within Herculaneum, and a spill response policy.
_ 27. Pursuant to the EPA administrative order, Docket No. CERCLA-07-2002-0038, Doe
Run ‘continues o, among other things, implement the EPA-approvéd Transportation Plan and
" Materials Handling Plan, including operation of the automated undercarriage truck wash and
street sweeping.
28. In 2003 and 2004, stréet sampling and analysis at locations in Herculaneum at Station
‘and Main Streets in the inbound traffic lanes ({oward the Doe Run facility) indicated lead
concentljatibns of 2,582 ppm and léad loadings of 0.854 mg/ft®. Sampling and analysis at
locations at Station and Main Streets in the outbound traffic lanes (away from the Doe Run
facility) indicated lead concentrations of 9,261 ppm and lead loadings of 1.92 I’ng/ﬁf‘i2 in 2003 and
2004 | |
29 In 2004, the Joachim Avenue bridge Was c.losed to truck traffic, meaning that truck
traffic is using the Main Street haul roﬁte as the priméry haul route to and from the Doe Run
facility. The Main Street haul route passes through occupied residential neighborhoods outside
the scope of MDNR’s Voluntary Property Purchase area.

30. A road edge soil sample collected on March 22, 2004, from a residence along the

I



haul route in Herculaneum appfoximately 875'feet-from the Doe Run facility, revealed a lead
concentration of 2,603 ppm. The road shoulder soil was previously excavated and replaced in
January 2002. Replacement soil is required by EPA to be below 240 ppm lead, but was gener(ally
belov} 100 ppm lead in all locations.

31. On November 16, 2004, MDNR disapproved Doe Run’s Transportation and
Materials Hahdling Plan due to ongoing lead deposition along haul routes in Herculaneum, and
Doe Run’s failure to address MDNR’s commenté on the Plan.

32. Street sz_tml:)ling and analysis results from samples collected by EPA on November 7,
200.5, from the exit road of the vehicle washstation at the Doe Run facility revealed a lead
concéntration of 233,000 mg/kg and a lead loading of 20.5 mg/ft’. Stieet sampling and analysis
on the same date from the outboupd traffic lane from the Doe Run faciiity. at Main Street and
Curved Street revealed a lead concentration of 185,000 mg/kg and a lead loading of 12 mg/ft’.

33. All of the street samples céllected in the outbqund lane (from the Doe Run facility) at
Main and ‘Station Streets in 2005, were above 55,000 ppm lead concentration and 3.00 mg/ft’
lead loading, with the highést sample showing a lead concentration of 174,000 ppm and a lead
loading of 9.92 mg/ft%.

34. Outside the immed'iate area of thé Doe Run facility, three out of four of thé street
samplés collected in the outbound lane in front of 543 Main.Street in 27005, were above 22,300

ppm lead concentration and all the samples were above 2.9 mg/ft* lead loading.

35. Respondent’s concentrate, ore, and lead bearing materiz;}s on and aléng the publicly
traveled streets used to haul those materials in Herculaneum is available for direct human

* exposure and may migrate and be tracked into nearby resid.ems"yard and homes.
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. 367 In May 2007,. in response to many of the transportation issues, EPA and Doe Run
entered into an Administrétive Order.on Consent, Docket No. RCRA-07-2007-0006 for the
Transportation and Haul Routes, Southeastern Missouri, which required Doe Run to, among
other things, construct vehicle wash stations at all Doe Run facilities where concentrate, ore or
lead-bearing materials are transferred on or off vehicles, perform roadway and street washing
around these facilities, perform sanﬁpling and analysis at certain residential properties and along
roadways where the lead-bearing materials are being transported and report the results of these
activities to EPA. |

37. Analysis of the potential hazard to humans from ingestion of lead depends on
accurate information on a number of key parameters, including lead concentration in
environmental media, intake rates of each medium, and the rate and extent of lead absorption by
the body from an ingested medium, or “bioavailability’;. Knowledge of lead bioavailability is
important because the amount of lead that actually enters the body ﬁom’ an ingested medium
depends on the physical-chemical properties of the lead and of the medium. |

38. Bioavéilability is typically measurgd as the fraction or pgrcentage of lead that is
- absorbed by the body following an exposure of some spe(.:iﬁed amount, duration, and route, -
usually oral. Bioavailability of lead may be expressed as absolute bioavailability or relative
bioavailability. Absolute. bioavailability (ABA) is the ratio of the amount of lead absorbed
compared to the amount ingested. Relative bioavailability (RBA) is the ratio of the ABA of lead
present in some test material compared to the ABA of lead in a reference material, usually lead
acetate, which is expected to completely dissolve when ingested. |

39. When rciiable site-specific data are lacking, EPA typically employs a default RBA

13



value of 60% for lead in soil or dust compared to soluble lead in Water, for both children and
adults, in evaluating potential risks to human health from .ingeétion of the soil or dust and
computing risknbased cleanup levels. If site-specific data reveals that the RBA for lead in soil or
dust is higher than 60%, this indicates that absorption of, and hazards from, lead in that SO%} or
ciust is higher, and site-specific cleanup levels may need. to be adjusted downward. |
| 40. In May 2002, Doe Run released results of its “Haul Road Risk‘ Assessment” for

Herculaneum. Thé Risk Assessment was prepared by Doe Run to evaluate the human health
risks from exposure to lead in street dust along tﬁe haul roads used By the trucks hauling
concentrate to the Doe Run facility. The Risk Assessmént concluded that the RBAV of
concentrate was 1%, street dust lead concentrations of 95,000 ppm were protective of human
health, and street dust lead concentrations did not pose a significant health risk for aduit or child
pedestrians along the haul routes in Herculaneum. |

41.. EPA and MDHSS .expressed a number of concerns with the validity of Doe Run’s
Risk Assessmént, including flaws in the methodology, incomplete documentation, calculation
errors, and inappropriéte sarﬁple inputs for modeling. Both agencies expreséed concern with the
fact that the assessment was restricted to a single exposure pathway, that is, direct exposure to
éoﬁcentrate ip the road, without considering the cumulative risk associated with exposure to

“other media such as lead-contamil;lated yérd soil and house dust.

42. Beginning in September 2004, EPA conducted a bioavailability analysis of lead from
a composite of interior house dust samples collected from several Herculaneum residents’
vacuum bags, and a composite of soil samples collected from several Herculaneum residential

yards. The bioavailability study, finalized in May 2005, revealed that the house dust had a RBA

14



* of 52%, and the soil had a RBA of 97%. |

43. EPA conducted a second bioavailability study to further examine whether lead
concentrate transforms in the soil environment to a more bioavailable form. In this study, fill dirt
used in the remediation of residential properties in Herculaneum was mixed with concentrate
delivered to the Doe Run facility, and the concentrate-soil mixture was allowed to weather in
nlearbsf off-site soil plots. Bioavailability results coﬁclﬁde that the concentrate-soil mixture had a
RBA of 82% after one year of exposure to the environment.

44. Tn conjunction with the 2005 bioavailability analysis, EPA conducted a lead
characterization study, or “speéiation” study, on the Herculaneum community and Doe Run
- facility media in order to determine the sources of lead in residential contaminated soils and
interior house dusts surfounding the Doe Run facility. Samples were collected from residential
ya_rds, residents" vacuum bags (which were also qsed for the 2005 bioavailability anaiyéis), and
roadsides, and cofnpared With samples from inside the Doe Run facility, slag piles, and haul
routes.

45. Speciation results from smelter operation samples, including concentrate, slag, and
baghoﬁsé dust, revealed a predominaﬁce of galena (PbS), cerussite (PbCOs), anglesite (PbSOy),
anglesite+ (Pb;..SO-OH), native léad (Pb), and lead oxide (PbO). | |

46. Roadside and residential interior dust sample lead masses were dominated by galena,
cerussite, and anglesite. Residential soil sample lead masses were dominated by galena,
cerussife, manganese hydmxide, and phosphates. The residential soils contain source-traceable
lead forms similar to those observed in interior dust samples, however, the “soil interacting”

forms, manganese oxide, iron oxide, and phosphate, are more prevalent as is typical in developed
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soil environments. These compounds are the result of soluble lead sorbing onto manganese, iron,
and/or phosphorus minerals in soils.

47. The speciatiqn study report concludes that the roadside, residential interior dust, and
residential soil samples all contain source-traceable lead forms from activities associated with
sinel_ter operations, including smelter-stack emissions, fugitive emissions from .hauling and
storage, and Wéste and colncentrate spillage.

48. The speciation study report also concludes that neither paint nor gasoline is a
significant lead contributor in Herculaneum. The report explains that speciation analyses cannot
rule out leaded gasoline as a possible lead source, since the forms of lead emitted from leaded
fuels are generally very soluble aﬁd would have reieased their lead to be sorbed onto the “soil
interacting” fofms.' Howeve}", a number of factors suggest that this is unlikely to be a significant

| leéd source: (1) numerous studies have shown that soil-lead concentrétions from gasoline
dimihish rapidly to baokgrouﬁd' levels within a few meters distance from a major road; (2) some
studies have further shown that unless traffic volumes are large, greater than 5000 vehicles per
day, lead concentrétions above background are not found; (3) traceab}é forms of lead that are
found in residential soils are related to the Doe Run facility; and (4) residential lead
concentrations ére significantly greater than similar-size communities that have no
mining/milling/smelting activities. _

49. The ATSDR has conéiuded that exposure to lead can have adverse health affects on
multiple human organ systems. . Exposure to lead can affecf adults, but chiidren‘less than six
years old, and unborn children whose mothers are exposed to lead, are especially vulnerable to

the effects of lead poisoning. In children, the ATSDR has concluded that lead can cause adverse
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health effects on the central nervous system. Medical literature has reported an association
between lead exposure and reduced intelligence quotient scores. Humans may rbe exposed to
lead through ingestion of contaminated soils and dust or by inhalat%on of lead particles in the air.
| Lead has many toxic effects on human health and is a cumulative toxicant. A significant amount .
of lead that enters the body is stored in the bone for many years and can bé cdnsidere_d én
irreversible health effect.

50. EPA and MDNR have continued to monitor seil lead levels in previously excavated
residential yards and road shou.iders; lead levels in streets, residential interior dust, and air
monitoring data within Herculaneu:rﬁ. Analysis of the soil data monitéred by EPA shdws a
 statistically signiﬁcanf upward trend in lead levels in residential surface soils within 0.8 miles of
the Doe Run facility, and with many samples revealing lead concentrations above 400 ppm,
EPA’s level of concerﬁ. Indications are that recontamination is occurring beyoﬁd MDNR’s
Voluntary Property i’urchase area.

51. Tn June 2009, Doe Run provided to EPA the results of the residential yard sampling -
and analysis and road edge sampling and analysis conducted by Doe Rﬁn on properties in the
area of the Doe Run facility. Of the 37 residential properties sampled in 2008 and 2009, 25
properties had lead concentrations in at least one sample above EPA’s level of concern of 400
ppm, and 20 of these properties had already been qleaneﬂ up at least one time. Of the 134 road
edge samples, 118 had lead concentrations above 400 ppm, with a high soil leéd concentratio.n of
31,3 3 3 ppm.

52. In a letter dated, September 29, 2008, in response té continuing upward trends in soil

lead levéls in residential yards in Herculaneum, EPA recommended that Respondent sample all
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residential properties within one mile éf the Doe Run facility on a regular basis. Doe Run has
ﬁot performéd additional sampling and analysis of all resideﬁtial prqperties within one mile of
the Doe Run faéility. The June 2009 déta results confirm the upward trénd in soil lead levels in
residential yards in Herculaneum.

VI. CONCLUSIONS OF LAW AND DETBRMINATIONS

53. Respondent is a “person” as defined in Section 1004(15) of RCRA, 42 US.C. §
6903(15), and Section 101(21) of CERCLA, 42 U.S.C. § 9601(21). .

54. The Site, including those residential properties located within one mile of the
Herculaneum lead smelter, is a “facility” within the meaning of Sécﬁon 101(9) of CERCLA, 42
U.S.C. § 9601(9).

. 55. The Lead concentrate, ore, and other lead-bearing materials on the public roads, road-
sides and residential yards su;rounding the Doe Run facility is discarded material, énd thus a
“soiid ;WB.'S’EG” as defined in Section 1004(27) of RCRA, 42 U.S.C. § 6903(27).

56. The Lead concentrate, ore, and other lead-bearing materials on the public roads, road-
sides and residential yards Sufrounding thé Doe Run facility are “hazardous substances” as
defined by Section 101{ 1:4) of CERCLA, 42 U.S.C. § 9661(14). |

57. The presence of solid wastes in the residential yards and along the roads resulted
- from the past or ﬁresent handling, étorage, tréatment, transportation, and/or disposai of solid
wastes. |

58. Present conditions at the Site may present an imminent and substantial endangerment
to human health and/or the environment within the meaning olf Section 7003(a) of RCRA, 42

U.S.C. §6973(a).
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59, The conditions at the Site described in the Findings of Fact above constitute an actual
or threatened release of hazardous subétances from the facility as defined in Section 101(22) of
CERCLA, 42 U.S.C. § 9601(22).

60. Re%pondent has contributed or is contributing to the handling, transportation, or
dispolsal of solid wastes at the Site within the meaning of RCRA and its implementing
regulations.

61. The actual or threatened release Qf hazardous substances from the Site may present
an imminent. and substantial endangerment to the public health, welfare, or the environment
within the meaning of Section 106(3) of CERCLA, 42 U.S.C. § 9606(a).

62. The actioris required by this Order are necessary to protect public health, welfare, or
the environment and are not incoﬁsistent the NCP, 40 C.F.R., Part 300, and CERCLA.

63. Respondent is the “owner” of a facility within the meaning of Section 107(a)(1) and

107(a)(2) of CERCLA, 42 U.8.C. §§ 9607(a)(1) and 9607(a)(2).

VIL NOTICE .TO STATE AND LOC.AL AUTHORITIES
64. TheISta‘Ee of Missouri and appropriate local authorities have been notified of the
, issuance of this Order pursuant to Section 7003(c) of RCRA, 42 U.S.C. § 6973(c) and Section.
106(a) of CERCLA, 42 U.S.C. § 9606(a).
VIIL. ORDER
65. Based upon the foregoing, Respondent is hereby ORDEREIj to perform the activities

described in Section IX of this Order and all other activities required by this Order. -

IX. WORK TO BE PERFORMED

66. Notice of Intent to Comply. Respondent shall notify EPA in writing within seven (7)

19 .



days of the Effective Date of this Order of Respondent’s irrevocable intent to comply with this
Order pursuant to Section XIV below. Failure of Respondent to provide such notification within
this time period shall be a violation of this Order.

67. Project Coordinator. Respondent shall notify EPA in writing within five (5) days of

the Effective Date of this Order of the name, address, phone number, electronic mail address,' and
quaiiﬁcations of its Project Coordinator, who shall be responsible for administration of all the |

| Rcspondent’s actions required by this Order. The EPA Project Coordinator will be Jim Aycock.

| Respondenf shall direct all submissions required by this Order to Mr. Aycock at U.S. EPA,

- Region 7, 901 N. 5" Street, Kansas City, Kansas 66101. Copies of all submissions required by
this Order shall be sent to Mr. Tom Judge, Missouri Depaftment of Natural Resources,
Hazardous Waste Program, P.O. Box 176, Jefferson City, Missouri 65102-0176. Each Project

. Coordinator shall be responsible for overseeing the implement.ation' of this Order. EPA and
Respondent have the right to change their respective Project Coordinators. The other party must
oe notified in writing at least ten (10) days prior to the change. EPA retains the right to
disapprove of any Project Coordinator named by Respondent. If EPA disapproves of a selected

- Project Coordinator, Respondent shall retain a different Project Coord\inator and shall notify EPA
of that person’s name and qualifications within two (2) working days following EPA’s

disapproval. Receipt by Respondent’s Project Coordinator of any notice or communication from

EPA relating to this Order shall constitute receipt By Respondent.

68. Sampling and Reporting, Respondent shall sample for lead in the surface soil and
gravel driveways of all occupied residential properties in Herculaneum, Missouri that are located

within a 1 mile radius of the Doe Run facility in Herculaneum, Missouri in accordance with the
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attached SOW (Appendix A). Within fourteen (14) days of the Effective Date of this Order,
- Respondent shall begin sampling and analysis of the residential properiiés. Respondent shall
complete this sampling and analysis within sixty (60) days of the Effective Date of this Order.,
Respondent shall provide the results of the sampling and analysis in a report to EPA within 90
days of the Effective Date of the Order (30 days after completion of sample collection). All
~ sampling and analysis shall be conducted consistent with the Quaiity Assurance Project Plan
(QAPP) attached to this Oraer as A'ppendix B.
| 69. Contractors. Respondent shall perform the Work itself, or retain one or more -
contractors to perform the Work. Should Re§pondent elect to conduct the Work itsel'f, it shall
notify EPA of its qualifications to perform the Wofk within seven (7) days of the Effective Date
of this Order. Should Respondentt retain a contractor to conduct the Work, Respondent shall
notify EPA of the name and qualifications of each contractor vs}ithin seven (7) days of the
Effective Date of this Order. Respondent shall also notify EPA of the name and qualifications of
any other contractor or subcontractor retained to conduct any portion of the Work under this
Order at least two (2) days prior to commencement of such portion of the Work. EPA retains the
right to disapprove of any party Respondent selects to conduct the Work. If EPA disapproves of |
Respoﬁdent’s sglection, Respondent sh_éll proposé a different party to perform the Work and shall
" notify EPA of the name and qualiﬁcati(;ns of that party Within two (2) working days of EPA’s
disapproval.

70. Respondent shall undertake and complete all of the Work to the satisfaction of EPA,

pursﬂant to RCRA § 7003, 42 U.S.C. § 6973. All of the Work performed under this Order shall

be under the direction and supervision of Respondent’s Project Coordinator and shall be in
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accordance with the terms of this Order.
71. The Work undertaken pursuant to this Order shall be conducted in compliance with
all applicable federal and state requirements, EPA guidances, policies and procedures, and with

this Order, and is subject to EPA approval.

72. Health and Safety Plan. Respondent shall develop a Health and Safety Plan for
réview by EPA. Tt shall be implefnented- during the Work performed under this Order. The |
Health and Safety Plan shall comply with applicable Occupational Safety and Health
Administration (OSHA) régulations.

73. In addition to the actions described above, Respondent shall continue to implement
the actions required by Administrative Crder on Consent, Docket No. CERCLA«b7mZOO2—003 8, .
Administrative Order on Consent, Docket No. RCRA-7-2000-0018, and CERCLA-7-2000-0029,
and Administrative Order on Consent, Docket No. RCRA-07-2007-0008. |

74. Deliverables. EPA will review Respondent’s plans, reports, and any.other documents
submitted pursuant to this Order (“deliverables”), and will notify Respondent in writing of EPA’s
approval or disapproval of each such deliverable. In thé event of EPA’s disapprovall, EPA Sl?all
specify in writing any deficiencies in the submission. Respondent shall modify the submission to
incorporate EPA’s comments, and shall submit the amended deﬁverable to EPA within fifteen

| (15) days. Upon resubmission, EPA, in its sole discretion, may either approve the documént, or
if EPA determines that the document does not adequately address the conﬁments provided by
EPA, EPA may unil‘aterall.y modify the document, aﬁd will provide Respondent with a copy of
the document as modified by EPA, to be implemented in accordance with any modifications. If,

upon resubmission, a dOCumeﬁt, or portion thereof, is unilaterally modified by EPA, Respondent
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will be deemed to have failed to submit such plan, report, or document timely and adequately and
asla result, may be in violation of this Order.

| 75. All deliverables required to be submitted to EPA under this Order, sha_ll, upon
épproval or modification by EPA, be incorporated into and be enforceable undér this Order. In
the event EPA approves or modifies a portion of a deliverable required to be submitted to EPA

under this Order, the approved or modified portion shall be enforceable under this Order.

76. Quality Assurance. Respondent shall perform the Work consistent with the QAPP
attached to this Order. This QAPP was develbped for site characterization of residential
properties in Herculaneum, Missouri. The original documen;t was prepared in 2001 and has been
updated in 2007 and 2009.

77. All éamplihg and analyses performed pursuant to this Order shall conform to EPA

: directién, approval, and guidance regarding sampling, quality assurance/quality control

- (“QA/QC”), data vaiidaﬁon, and chain of custody procedures in accordance with the appropriate
EPA guidances, including “EPA Requirements for Quality Assuranée Project Plans for
Environmental Data Operations” (EPA QA/RS. EPA/240/B-01/003 (March 2001)) and
“Guidance for Quality Aséurance Plans” (EPA QA/GS. EPA]240/R~02/009 (December 2002)), as
well as any other such applicable guidance identified by EPA.

| 78. Split Sampiés. Upon request by EPA, Respondent shall allow EPA or its avthorized
representatives to take split or duplicate samples of any samples collected by Respondent while -
performing Work pufsuant' to this Order. EPA shall have the right to take any additional samplés

that it deems necessary.
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79. Respondent Shall'ensure that all laboratories it uses for analyses participate in a

. QA/QC program equivalent to the .progr-aun that EPA follows. Respondent shall, upon EPA's
request, make arrangements for EPA to conduct a p'erformanée and QA/QC audit of the
laboratories choseﬂ by Respondeﬁt, whether before, during, or after sample analyses. Upon
EPA’s request, Respondent shall have its laboratories perform analyses of samples provided by
EPA to demonstrate laboratory QA/QC and performaﬁc& If the audit reveals deficiencies in a
laboratory's performance or QA/QC, Respondent shall submit a plan to address the deficiencies
and EPA may require résampling and additipnal analysis.

80. Site Access. Pursuant to Section 3007(a) of RCRA, 42 US.C. § 6927(a),
Respondent shall provide access to the Site at r@asonable times to EPA, EPA'é contractors and
oversight officials. Respondent shall also provide access at reasonéble times to EPA, EPA’s
contractors and oversight officials to all records and documentation in its possession or control,
inohiding those records and documents in the possession or control of Respondent’s cdntractors
and employees, related to the conditions at the Site and the actions conducted pursuant to this
Order. Respondent shall use its best efforts to gain access to areas owned by or in the possession

‘ éf someone other than Respondent, as necessary to implerhent t.his Order; as deécribed in
Paragraph 82. Such accéss shall be provided to EPA, its contra(;tors aﬁd oversight officials.
These individuals shall be permitted-to move freely about the Site and appropriate off'~s‘ite areas
in Order to conauct actions, including, but not limited to, sampling and analysis, that EPA
determines to be necessary. EPA, its contractors and oversight ofﬁcials shall notify Respondent
of their presence on the Site by presehting their credentials. All parties with‘acce.ss to the Site

under this paragraph shall comply with all health and safety plans and regulatibns.
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81. Pursuant to this Section, any denial of access by Respondent at reasonable times to |
any portion of the Site property where a request for access was made for the purposes' of
enforcing the requirements of RCRA or this Order shall be construed as a violation of the terms
~ of this Orderf.

82. Access Agreements. Where action under this Order is to be performed in areas
owned by, or in poésession bf, someone other than Respondent, Respondent shall use ifs best
efforts to obtain all necessary access agreements within two (2) days of performing any Work for
which access is nécéssary or as otherwise specified, in writing, By the EPA- Project Coordinator.
Any such access agreement shall provide for access by EPA and _its representati‘ves to move
freely in order to conduct actions that EPA determines to be necessary. The access. agreement
shall slpecify that Respondent is not. EPA’'s represéntative with respect to any liabilities associated
with activities to be performed. Respondent shall p;rovide EPA's Pfoject Coordinator with copi_es
of any access agreements. Respondent shall immediately notify EPA if after-using Respondent’s
best efforts it is unable fo obtain such agreements within the time required. Best efforts as used
in this paiagraph shall inciude, at a minimum, a certified letter from Respondent to the present
owner of such prbperty requesting access agreements to allow Respondent, EPA, and EPA’s
authorized represehtatives to enter such property, and the offer of payment of reasonable sﬁms of
money in consideration of granting access. Respondeﬁt shall, within five (5) dajfs of its receipt
ofa d_enial of access, submit in writi'ng to EPA, é description of its efforts to obtain access. EPA
may, at ité discretion, assist Respondent in obtaining access. In the event EPA obtains access,-

Respondent shall undertake the Work on such property.
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X. RECORD RETENTION
83. Until ten (10) years after Respoﬁdent’s receipf of EPA’s notification pursuant to
Section XIX (Modification and Termination) of this Order, Respondent shall preserve and retain
ali non-identical cbpies of records and documénts (including those in electronic form) which
relate in any manner to the performance of the Work required under this Order. Respéndent shall
also instruct its contractors and agents to presérve all such documenfs for a period of ten (10}

years.

X1 OPPORTUNITY TO CONFER

84. The Respondent may, withiﬁ three (3) days after the Effective Date of this Qrder,
request a conference with EPA to discuss this Orfier. The conference must be lscheduied to oceur
on or before July 13, 2009, |

85. The purpose and scope 0f the conference shall bé limited to issues involving the

implementation of the Work required by this Order and the extent to which Respondent intends
to comply with this Order. This conference shall not constitute an evidentiary heariné, and shall |
not constitute a proceeding to challenge this Order. Any such conference shall not give
Respondent a right to seel; review of this Order, or to seek resolution of potential liability, and no
official stenographic record of the conference shall be made. Respondent may api;)ear in person
or by an attorney or other representative at any conference held pursuant to Respon&ent’s_ request
hereﬂndef. A request for a coﬁference with EPA does not in any way de}ay or continue any of the
deadlines or Work to be perfomed by the Respondent.

- 86. Requests for a conference shall be made by telephone followed by written.

confirmation mailed by the following business day to the EPA Project Coordinator.
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XII. COMPLIANCE WITH OTHER LAWS

87. Respondent shall perform all actions required pursuant to this Order in accordance
with all applicable local, state, and federal laws and regulations. Respondent shall obtain or
cause its representatives to obtain all permits and approvals necessary under such laws and

regulations in a timely manner so as not to delay the Work required by this Order.

X1II. EMERGENCY RESPONSE AND NOTIFICATION OF RELEASES
88. In the event of any action or occurrénée during the performance of the Work which )
causes or threatens a release of hazardous waste or hazardous substances from the Site that
qonstitutes an emefge_ncy situation or may present an i_mmédiate threat to public health or welfare
orthe environment, Respoﬂderﬁ ghali immediately take ail' appropriate action to minimize such
emérgency or threat in accordance with all applicable provisions of tﬁis Order, and 'sflall
immediately notify the EPA's Project Coordinator. Rés-p'ondent shall take such immediate and

~ appropriate actions. in consultation with EPA's Project Coordinator. In thel event that Respondent
fails to take appfopriate response action as required by this paragraph, and EPA takes such action.
instead, EPA reserves the right to pursue cost recovery.

89. In addition, in‘ thé event of any release of a hazardous substance from the Site,

- Respondent shall immediately notify the EPA i&{egionai Spill Line at (913) 281-0991 and the
National Response Cen’ser at (800) 424-8802. Respondent shall submit a written report to EPA
within seven (7) days after each release, setting foﬁh the events that ocCurred and the measures
taken or to be taken to mitigate any release or endangerment causéd or threatened by the release
and to prevent the reoccurrence of such a release. This reporting requirement is in addition to,

not in lieu of, reporting under Section 103(c) of CERCLA, 42 U.S.C. § 9603(c) and Section 3704
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of the Emergency Planning and Community Right-to-know Act of 1986, 42 U.S.C. 42 US.C. §
11004 et seq.

XIV. NOTICE OF INTENT TO COMPLY

90. Respondent shall provide, within seven (7) days after the effective date of this Order,
written notice to EPA stating whether Respondent will cémpiy with the terms of thig Order. The
notice shall be sent to EPA’s Pfoject Coordinator. If Respondent does not unequiveocally commit
to perform the Work requir@d by this Qrder, Respondent shall be deemed to have violated this
Order and to have failed or refused to comply with this Order. The abéence of a response by
EPA to the notice required by this paragraph shall not be deemed to be écceptanc’e of any |
Respondent’s éssertions. |

XV.ENFORCEMENT AND RESERVATIONS

91. The United Statcé reserves the right to bring an action against Respondent pursuant
to CERCLA for recovery of any costs incurred by the United States related to this Order. |

92. Notwithstanding any other provision of this Order, EPA reserves the right to perform

its own studies, complete the Work (or any portion of thé Work) required by this Order, and seek
reimbursement from Respondent for its-costs, or seek any other appropriate relief.
~ 93. Nothing in this Order shall preciude EPA from taking any additional enforcement
actions, including modiﬁcaﬁon of this Order or issuance of additional Ordérs, and/or additional
actions as EPA may deem necessary, or from requiring Respondent in the ﬁjtufe to ‘pe_rform,
additional aptivities pursuant to RCRA, or CERCLA, or any other applicable Jaw. Such
additional enforcement actions may include, but are not necessarily limited to: actions taken

pursuant to Section 3008(a) of RCRA, 42 U.S.C. § 6928(a), to assess civil penalties and/or seek
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injunctive relief; and further actions under Section 7003 of RCRA to address cdﬁditions that xhay
present an imminent and substantial endangerment to human health or thé environment caused by
any future.releases of solid waste or hazardous waste from the Doe Run facility. In éddition,l

| Respondent shall be subject té civil penalties of up to $7,500 per day for any violation of this
Order under 7003(b) of RCRA, 42 U.8.C. § 6973(b).

94. Notwithstanding any provision of this Order, the United States hereby reserves all of
its information gathering, inspection and éﬁl enforcement authorities and rights under RCRA,
CERCLA, and any other applicable statutes or regulations. The United States expressly reéerves
all rights it has to issue additional orders br to take othe; action it degms necessary or appropriate
to address any other areas of the Site or Facility which the United States deems a threat to hunian
health or the environment. |

95. Respondent may be subject to civil penalties of up to $37,500'per day for any
violation of this Order under Section 106(b)(1) of CERCA, 42 U.S.C. § 9606(b}(1). Respondent
may also be squect to punitive damages in an amount up to three times the amount of any costs
incurred by the .United States as a result of such violation, as provided in Section 107(0)(3) of
CERCLA,42US8.C. § 9607(?:)(3); In addition, EPA may carry out the required actions
unilatera_lly,-pursuant to Section ‘104 of CERCLA, 42 U.S.C. § 9604. All penalties shall begin to
accrue through the final day of correction of the noncompliance.

96. Nothing in this Order shall constitute or be construed as a release from any claim,
cause of action or demand at law or in equity against any pefson for any liability arising out of or

relating in any way to the Doe Run facility.
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97. If a court issues an order that invalidates any provision of this Order or finds that
Respondent has sufficient cause not to comply with one or more provisions of this Order,
Respondent shall remain bound to ‘comply with all provisions of the Order not invalidated by said
court order.

98. Excgpt as specifically provided in this Order, nothing herein éhali limit the power
and authority of EPA to take, direct, or order any and all actions necessary to protect public
health, welfare, or the environment or to prevent, abéte, or minimize an actual or threaténed
release of hazardous substances, pollutants, or contalhinants, or hazardous or solid waste or
constitueqts of such wastes, on, at, or from the Site. Further, nothing herein shali préven’g EPA
~ from seeking legal or equitable relief to enforce the terms of this Order, from taking othef legal
or équitable actioh as it deems appropriate and necessary, or from requiring Respondent iﬁ the
futilre to perform additional activities pursuant to CERCLA or any other applicable law. The
EPA reserves, and this Order lis without prejﬁdice to, all rights against Respondent with respect
to all other mat;ters, including, but not limited to:

a. claims based on a failure by Respondent to meet a requirement of thi‘s Order;

b, liability for costs incurred by EPA for the performance of the Work requifed under this
Order in the event that Respondent fails to perform the Work, in addition to any response costs
incurred by EPA associated with responding to a release or threatened release of hazardous
substances at or from the Site or Facility;

¢. liability for performance of response action(s) other than the Work requireél by this
Order; |

d. criminal liability;
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e. iiability for damages to, destruction of, or loss of natural resources, and for the costs of
any natural resource damage assessments;

f. liability arising from the past, present, or future disposal, release or threat of release of
. hazardous wastes or hazardous substances from the Site; and

g. liability for costs incurred or to be incurred by the Agency for Toxic Substances and
Disease Registry related to the Site.

XVL SAMPLING AND ACCESS

99. The EPA, MDNR, and/or its authorized representative shall have access to the Site at
all reasonable times for the plirpose of reviewing the progress of Respondent in carrying out the
provisions of this Order and for purposes including, but not limited to, inspecting and copying
records, collecting samples, and verifying data. Nothing in this Order shall restrict EPA’s rights
under Section 3007 of RCRA, 42 U.S.C. § 6927, and CERCLA, or other statutory authority.

XVIL. EFFECTIVE DATE AND COMPUTATION OF TIME

100. This Order shall become effective immediately upon signature. All times for
performance of ordered activities shall be calculated from this effective date.

XVIIL. ADMINISTRATIVE RECORD

101. The EPA has established an Administrative Record which céntains the documents
that form the basis for the issﬁance of this Order. It is available for revliew by appointment on
weekdayé between the hour‘s (.)f 8:30 a.m. and 4:00 p.'m. at the offices of EPA, Region 7, located
at 901 N. 5" Street, Kansas City, Kansas 66101. To review the Administrative Record, please -

contact EPA’s Project Coordinator.
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XIX. MODIFICATION AND TERMINATION

102. | The EPA may modify or revoke this Order bésed upon information discovered 7
during the céurse of implementation of the Order. Any modification shall be incorporated into a
revised Order and issued to Respondent in the form of a modified Unilateral Administrative
Order. Thelprovisions of this Order shéll remain in full force and effect until all actions required
By this Order have been compiéted and EPA has notified the Respoﬁdent, in Writing, that the
actions required by this Order have been completed. Respondent shall notify EPA in writing at
such time as it believes that all such actions have been completed. The EPA shall have sole
discretion in determining whether or not all such actions have in fagt been completed. Eailure to
complete all activities required hereundei* ag directed by EPA shall be deemed a violation of this
Order. The EPA’s provision of written notice to Respondent pursuant to this paragraph shall not
be construed as a waiver of any of EPA’s rights to take further enforcement action under RCRA

or any other laws.

IT IS SO ORDERED.

Jaly 12007 ey S —

te Wi . Rice
: Y, Actifig Regional Administrator ‘
United States Environmental Protection Agency
| Region 7

Steven L. Sa;lders
Sentor Counsel
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APPENDIX A

STATEMENT OF WORK FOR
SITE CHARACTERIZATION ACTIVITIES
' AT THE
HERCULANEUM LEAD SMELTER SITE
HERCULANEUM, JEFFERSON COUNTY, MISSOURI

JUNE 2009

The Respondent shall collect samples for lead in the surface soil and gravel driveways of .
all occupied residential properties in Herculaneum, Missouri that are Jocated within a 1 mile
radius of the Doe Run lead smelter facility in Herculaneum, Missouri. The samples will be -
collected consistent with the procedures in the attached Quality Assurance Project Plan. All
samples will be collected at a depth not to exceed 1 inch. No interior dust samples are required
under this sample collection activity.

Where action under this SOW is to be performed in areas owned by, or in pbssession of,
someone other than Respondent, Respondent shall use its best efforts to obtain all necessary
access agreements within two (2) days of performing any sampling activities.

The Respondent shall develop a Health and Safety Plan for review by EPA. It shall be
implemented during the Work performed under this Order. The Health and Safety Plan shall
comply with applicable Occupational Safety and Health Administration regulations.

“The Respondent shall begin the sampling activities within 14 days of the effective date of
the Order and complete the sampling activities within 60 days of the effective date of the Order.

The Respondent shall transmit the results of the sample analysis to each individual
property owner from whose property the sample was collected and shall copy the Project
Coordinator and MDNR on these data transmittals. If any of the properties are rental properties
- the data transmittal will be sent to the renter and the property owner.

The Respondent shall prepare a report summarizing the results of all of the samples
collected during this activity. The report shall include at least one map showing the results and
locations of all samples collected. The report shall be completed within 90 days of the effective
date of the Order. ‘ '
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1.0 PROJECT MANAGEMENT

1.1 DISTRIBUTION LIST

Region VII EPA Joe Davis, USEPA Project Manager
‘ Bob Dona, USEPA SuperFund Quality Assurance
Coordinator '
Region VII START . - Ryan Schuler, START Project Manager

Hieu Q. Vu, START Program Manager
Ted Faile, START Quality Assurance Manager

1.2 PROJECT/TASK ORGANIZATION/SCOPE OF WORK

Ryan Schuler, of the U.S. Environmental Protection Agency (USEPA) Region VII Superfund Technical
Assessment and Response Team (START), will serve as the START Project. Manager for the activities
described in this Qﬁaiity Assurance Project Plan (QAPP) to be conducted at the Hercuiénaum Lead
Smelter Site in Herculaneum, Missouri. He will be responsible for overall coordination of site activities,
ensuring implementation of the QAPP, and providing periodic updates to the client concerning the status

of the project, as needed. Joe Davis will be the USEPA Project Manager for this activity.

Eight to ten START members will comprise the field/sampling team. The team will be responsible for
assisting EPA with surveying activities, obtaining accéss to sampling properties, acquisition and
calibration of sampiing equipment, sample collection, field screening, docuﬁentation of residential
property conditions and field activities, and coo'rdination of laboratory analyses, The START Quality
Assurance (QA) Manager will provide technical assistance, as needed, to ensure that necessary QA

issues-are adequately addressed.

This QAPP was prepared to address site characterization to determine the extent of soil contamination
caunsed by operations at the Herculaneum Lead Smelter (HLS) site in Herculéneum, Miséouri. In
addition, air monitoring stations will be established to document fugitive releases of airborne
coﬁtaminants. The scope of work includes obtaining property access, surveying/mdrking sampling cells
at each property, collection of surface soil samples for field screening and laboratory analyses, and

collection of ambient air samples at several locations near the HLS site.
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‘Although an atternpt will be made to adhere to this QAPP as much as possible, the proposed activities
may be altered in the field if warranted by site~ épeciﬁc conditions and/or unforeseen hindrances that
prevent any aspect of this QAPP from being implemented in a feasible manner. Such deviations will be
- recorded in the site logbook as necessary. This QAPP will be available to the field team(sj at all times-

during sampling activities to serve as a key reference for the proposed activities described herein.

1.3 PROBLEM DEFINITION/BACKGROUND/SITE DESCRIPTION

This QAPP was prepared by the Tetra Tech START to address imminent and long-term concerns that
could impact human bealth and/or the environment at the HLS site (site), where metals-contaminated

soils (predominantly lead, cadmium and zinc) have been identified during previous sampling activities.

The HLS site is located at 881 Main Streef in Herculaneum, Missouri, about 25 miles south of the St.
Louis metropolitan area (see Attachment A - Figure 1: Site Location Mép). The site property is
approximately 52 acres in size. An approximately 24-acre slag disposal pile is located south of the |
smelter in a horseshoe bend of Joachim Creek. The slag pile is located in the floodplain of Joachim.

~ Creek, in an area classified as a wetland. The smelter site is bordered on the eé.st by the Mississippi
River and on the north and west by residential areas.. South of the smelter is the slag pile and wetland
area, The slag pile is bordered to the east, wesf, and south by Joachim Creek, and to fhe north by

. residential areas aﬁd the smelter fa;iiity (see Attachment B - Figure 2: Aerial Photography). The slag
pile and most of the smelter facility are located in Iefferson County, Section 29, T. 41‘N., RG6E.,
aﬁhbugh the northern portion of the facility extends into Section 20. Geographic coordinates of the site

. are 38 15" 19.0" north latitude and 90 22' 56.7" west longitude. -

The site is an active lead smelter, the largest of its kind in the United States. HLS began operations in
1892 as part of thé St. Joseph Lead Company. In 1986, it became part of thelnewljf formed Doe Run
Company (Doe Run), a joint venture of the Fluor Corporation and the Homestake Mining Company In
1990, the Fluor Corporation became the sole owner of Doe Run. The site consists of three main areas:
(1) the smelter plant, located on the east side of Main Street; (2) the slag storage pile; and (3} office

buildings on the west side of Main Street.

The following major processes occur at the HLS site: (1) sintering, smelting, and refining of lead ore;
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(2) suifurié acid production from waste sulfﬁr-contéining gases generated by the sintering operation; and
(3) wastewater treatment. The smelting operation generates a molten slag, 20 percent of which is sent to
a slag storage pile as waste. The slag pile occupies approximately 24 acres in the floodplain of Joachim
" Creek, and is up to 40 feet tall in some sectioﬁs. In 1093, during a major flood event, water reached
several feet up the sides of the slag pile. The site also generates stack air emissions from the srnelter and

fugitive air emissions from various operations (MDNR, 1999).

Several investigations have been conducted at the site, including a Preliminary Assessment/ Screening
Site Inspection by the EPA in 1980, a multimedia compliance inspection by the EPA in 1995, a
Preliminary Ecological Risk Assessmént for Fish and Wildlife Habitats by the U.S. Fish and Wildlife
Service (USFWS) in 1998, and & Preliminary Asﬁessmem by the Missouri Deﬁaartment of Natural -
Resources (ml\ﬁi) in 1998 and 1999. In addition to these state and federal lead investigations, the
facility has collected and submitted to the state 2 large quantity of environmental data pursuant to
Missouri’s site-specific State Implementation Plan (SIP) established under the Clean Air Act (CAA),
National Pollutant Discharge Elimination System (NPDES) permit, Metallic Minerals Waste

Management Act permit, and voluntary soil cleanup efforts in the surroundmg Herculaneum community.

Based on previous investigations, primary metal contaminants in the slag pi]e include arsenic, cadmium,
copper, lead, nickel, and zinc. The siag pile has been partially inundated by flood waters in the past. The
USFWS identified significant concentrations of lead, cadmium, and zinc in ﬂoodpiain soils; significant
concentrations of lead and zine in river sediments; and significant zinc concentrations in surface water

samples collected from drainage ditches on the Joachim Creek floodplain.

Stack and fugitive emi's'sions from the site, and fail-out from these emissions, have reszﬁlted in releases of
lead, cadmium, and sulfur dioxide to the air and soil. Since 1980, the smelter’s emissions have been
regulated under general and site-specific regulation established in the SIP. Léfad emissions at one air
monitoring station near the site have cbnsistent}y been above the 1.5 micﬁogfam per cubic meter ( g/m®)
National Ambient Air Quality Standard (NAAQS), since it was installed in 1992. Due to the continued
noncompliance with the NAAQS standard, new SIP regulations are being developed by the site and

MDNR.

(3]
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Soil sampling has shown lead levels as high as 12, 800 parts per million (ppm) in the surface soils of
homes surroundmg the smelter. A 1992 Jefferson County Health Department study identified 13 homes
near the site where children had lead levels greater than 15 micrograms per decaliter ( g/dl). Twelve of
these 13 homes had lead levels in the soil ranging from 1,000 to 3, 500 ppm, and one had lead levels in
the soil up to 999 ppm. Thirteen out of 21 birds tested as part of the USFWS study showed clinical or
subclinical lead poisoning based on hver analysis. Fish and tissue samples collected during this study -
had lead concentrations up to 7.5 ppm. Undera groundwa‘ier mon1t0r1n program conducted at the site
since 1980, lead and cadmium concentraﬁons in the groundwater periodically have been found above the
respective maximum contaminant Tevels (MCLs) established under the Safe Drinking Water Act. The |

MCLs for lead and cadmium are 15 parts per biltion {ppb) and 5 ppb, respectively.

In August of 2001, EPA was notified by a Herculansum citizen of a grey powdery substance on the roads
in the town. Further investigation identified the substance containing lead at 300,000 ppm or 30%.
Additional field screening identified the trucks delivering lead concentrate to the Doe Run Smelter as the

likely source of the material along the haul routes in the town.

14  PROJECT/TASK DESCRIPTION

The activities described in this QAPP will address the following:

A. | The extent of soil contémination in residential yards, ' day- care facilities, areas in schoolyards -
frequented by chﬂdren parks, and all other child high-use areas affected by the HL.S operations
" located east of ami adjacent to U. S, Highway 61 and north of Joachim Creek in the township of
Herculaneum, In addition, all residential yards and child high-use areas adjacent fo or north of
Old Route 61 Highway between the Joachim Creek overpass and U.S. Highway 61 shail be

characterized. This includes all residential Jots owned by the Doe Run Company and vacant

residential lots.

B. If the results of the site characterization along haul routes conducted in item A above indicate
that high levels of surface soil contamination exists beyond the boundaries specified,
sampling wiil be conducted to deiineate the extent of this contamination in residential yards,

day-care facilities, areas in-schoolyards frequented by children, parks, and all other high use
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areas affected by the HLS operations.
1.5 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

The QA objective for this project is to provide valid data of known and documented quality. Specific
Data Quality Objectives (DQO's) are discussed ixl terms of accuracy, precision, completeness,

representativeness, and comparability.

For this project, accuracy is defined as the ratio, expressed as a percentage, of a measured value to a true
or refereﬁce: valve. The measurement process of a contaminant concentration includes separate field and
iaboratory measurements. Errors are a‘_s.‘socﬁated with each of these two types of measurérr;eﬁts. These
errors will be guantified and expresséd as a measure of accuracy. “The analytical compoﬁent of accuracy
will be expressed as Percent Recovery based on the analysis of Jab-prepared spike samples and

Performance Evaluation (PE) audit samples.

Precision for this project is defined as a measure of agreement among individual measurements of the
same property and will be expressed via éuplicaie‘ samplés. The overall precision is assessed by
collection of duplicate or collocated samples. Approximately 10% of duplicate/collocated samples is

anticipated.

1

Datz completeness will be expressed as the percentage of data generated that is considered valid. A
completeness goal of 100% will be applied to this project; hoWever, if that goal is not met, site decisions

may still be made based on the remaining data. No specific critical samples have been identified for the

project.

Representativeness of collected samples is facilitated by establishing and following criteria and

procedures identified in this QAPP.

Data comparability is achieved by requiring all data generated for the project be reported in common.

units. The following table lists the various types of data that will be generated and the specific reporting

units,

5 ' G9011/010027.00



PARAMETER _ ‘ UNIT

Metals in Soil by X-ray Fluorescence Spectrometer (XRF) ppm

Metals in Soil by Laboratory Analysis ' miliigrams per kilogram (mg/ke
Metals in Alr : | micrograms per cubic meter ( g/m®)
Sampled Air Volume at Standard Temperature and Pressure cubic meters at STP (m® STP)
(STP) |

Sampling Flowrate at STP ‘ cubic meters per minute at STP'(m:“/min. STP)
Wind Speed _ ‘_ miles per hour (mpk)

Wind Direction (Field Report} ' degreesr on an azimuth compass
Temperature A . degrees Farénheit { F) |
Barometric Pressure (not corrected to sea level) millimeters of mercury {mm.I—Ig‘
Time 1 military time (00:00 - 24:00)

Date ‘ | month/day/year

1.6 SPECIAL TRAINING REQUIREMENTS/CERTIFICATION

All site personnel will be required to have completed a basic 40-hour health and safety (Hazardous
Wasté Operations and Emergency Response THAZWOPER]) training course and annual refreshers.

Familiarization with the Niton™ XRF and its operating procedures will also be necessary for the START

members.

1.7 DOCUMENTATION AND RECORDS

'START personne! will maintain a field logbook to record all pertinent activities associated with the
sam?}ing events. Appropriate documentation pertaining to photographs taken by START will also be
recorded in the field logbook. Information pertaining to ail samples (i.e., sampling dates/times,
locations, ete.) collected during this event will be recorded on sampie field sheets generated by START.
Labels generated by START will be affixed to sample containers, identifying sample numbers, dates
collected, and requested analyses. Chain of custody records will be completed/maintained for all

samples from the time of their collection until they are submitted to the laboratory for analysis.
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A health and safe%y plan will be prepared by START prior to the field activities that will address site-
specific hazards. The health and safety plan will be reviewed and signed by all field personnel prior to
field work, indicating that they understand the plan and its raqu'irements. Copies of the plan will be

avéi]able to all personnel throughout the sampling activities.
2.0 MEASUREMENT/DATA ACQUISITION

21  SAMPLING PROCESS DESIGN

The proposed sampling scheme for this project will be in accordance wnth the Removal Program
Representative Sampling Guidance, Volume 1: Sozl OSWER Directive 93 60.4-10, November 1991 and
judgmental (based on the best professmnal 3udgement of the sampling team). The sampling deswn |
proposed in the following paragraphs has been selected to identify the extent of soil contamination at the
- site. The proposed number of samples is a balance between cost and coverage and represents a
reasonable attempt to meet the study ob_]ectwes while staying within the budget constraints of a typical

site investigation.

The characterization sampling will be conducted in a priority hiérarchy as follows:
1. Residential yards where a known child under 7 years old resides.
2. Residential yards along the primary and secondary concentrate haul routes.

3. Child high use areas.

At a minimuim, residential properties located in the previously. identified area will have four queid:ants
established around t‘:he home, which will radiate out 50 feet from each side of the home. In eacﬁ
quadrant, a nin.e—aliquot composite sample will be collected from the upper 1 inch of soil and screened
with a Niton™ XRF. Therefore, a minii;nurn of 4 four samples will be collected from each resedential
property. Soil samples will not be collected from within 3 feet of the residential dwellings to reduce the
potc_ential lead-based paint contribution fo soil-lead concentrations. In addition, multi-aliquot surface soil
samples wiil be taken at the drip line of each structure where a chiid under 6 years old with elevated |
blood lead is known fo reside. Multi-aliquot surface soil samples will also be collected from any play
areas, gardens, sand piles, unpaved driveways, and other areas appearing to be frequented by children.

The number of aliquots for these areas will be dependent upon size, but, in general, will follow the

7 _ G901 1/010027:00



aliquot density used for the quadrants.

A 9-aliquot soil sample wiil be collected from the five-foot section of residential yards and high child use
areas adjacent to roads used as haul routes by the Doe Run Company and within the first 50 yards of the

streets intersecting with those haul routes.

Tn addition to soil sampling at residential properties, indoor dust samples will be collected at residential
homes which meet the one of the following crltena 1) homes which have a child less than 6 years of
age; and 2) homes which have an XRF screening concentration of greater than 10,000 ppm from any area

- of the yard.

For locations where there are no remdences a center point, depicting a possible future building site, will
be established and flagged. From the center point, four quadrants will be established, which will radiate
out 100 feet in each compass direction, and the aforementloned sampling protocols will be completed

(e.g. collecting a nine-aliquot composite from each quadrant)._

1f the results of the screening characterization conducted indicate that surface soil contamination exists
(i.c., lead concentrations greater than 400 ppm) beyond the specified limits, further sampling will be

conducted on pro‘perties -beyond the defined sampling.

In addition to soil sampling, four to five ambient air sampling apparatus will be established at several
locations near the smelter to determine the potential impact of transportiﬁg lead materials from and to the
smelter. Speciﬁc monitoring locations will be based on field judgment. ‘The monitoring locations will
include high traffic and low trafﬁé areas, in order to study any differences. The‘sarﬁpling apparatus will |
' include Hi-Vol and PM-10 Hi-Vol air moniforing mstruments The air monitoring mstrumems will be

placed on the ground. At least one Hi-Vol and one PM- 10 Hi-Vol will be coilocated at one location.
A summary of anticupated samples to be collected for this project is provided in therfoliowing table. The

exact number will depend on field screening results, as previously described. Approximately 10 percent

of all screening samples will be collected for laboratory confirmation analysis.
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Soil 4000 : 400 Lead, cadmium, arsenic, zinc, nickel

Pust NA 250 Lead, cadmium, arsenic, zinc, nickel

Air : NA ' 200 Lead, cadmium, arsenic, zinc, nickel

NA = Not Applicable
' See Section 2.4 for details pertaining to analyses.

2.2 SAMPLING METHODS REQUIREMENTS

Soil samples will be collected following the EPA Region 7 SOP #2231.12A: ERT #2012; “Soil
Sampling”. " Confirmation soil samples will becollected with a clean, dedicated stainless steel spoon and
homogenized in a clean, dedicated aluminum pie pan. The samples will be screened with the XRF after
homogenizing the soil, and three consecutive XRF readings will be collected. The three homogenized
XRF readings will be recorded on arﬁeld‘ sheet. Screening samples using the XRF will follow EPA
Region 7 SOP # 4231.707A. The location of the XRF readings (as well as confirmation sample location,
if necessary) will also be recorded on each field sheet. Confirmation samples will be transferred directly

into the appropriate container for analysis. The samples will be submitted to a subcontracted laboratory.

Indoor dust sampling will be conducted in accordance with EPA Region 7 SOP #4231.11A with a minor
modification to include the use of a hand-held electric vacuum sweeper. A dedicated filter will be used
for each sample. The dust sample will be collected from an adequate area to provide a minimurm of 5
grams of weight. The sampling area will include high traffic areas, children bedrooms, and/or
undisturbed areas. Pertinent sampling information will be documented on field sheets. The dust sample

will be transferred directly into a dedicated z:plock bag and labeled for Eaboratory anaiys;s

Al ambient air sampling will be accomplished using Hi-Vol and PM-10 Hi-Vol Air Samplers
(manufactured by General Metals Work, Inc., Village of Cleves, Obio); or equivalent The samplers will
be operated in accordance with EPA Region 7 SOP No. 23 14.1A and No. 2314.2A except where |
procedures differ from this QAPP. Inall caseé, the policies described in this QAPP shall take precedence
over other EPA SOPs. Each sampler will be positioned on the ground level. Suitable supporting |

structures meeting all local and Federal safety codes will be used. Samplers will be opéréted
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continuously for a 24-hour (+10%) sampling duration. Sampler start and completion times will be .

referenced 1o 2400 hours.

Air samples may be voided by the EPA OSC or START Project Manager under the following conditions:
(1) If the sampling duration is outside the 21.6 to 26.4 hour limit; (2) evidence of sample tampering is

observed; or (3) sample is known to be unrepresentative (due to contamination, sampler failure, etc.).

One meteorological station will be established for the air monitoring. The station will be sited and
operated in accordance with "Quality Assurance Handbook for Air Pollution Méasurement Systems:
Volume [V Meteorological Measurements”, EPA—600/4;82~06{}, August 1989, Specifically, the station
will measure wind direction, wind speed, and temperature from a height of 10 meters. Data logging will
be accomplished electronically using an averaging time of 1 hour. Surface Dressure (ﬁot corrected to sea-
Jevel) will be recorded hourly. If larger scale meteorological data are required, such "synoptié" data wili
be acquired from the nearest US Geoiogidal Survey stream recording station or from the nearest

reporting airport.

Disposal of investigation-derived wastes (IDW) and prodedures for equipment/personal decontamination
will be addressed in a site-specific health and safety plan prepared by the Tetra Tech START. In "
gt_ﬂ'nei"al, it is anticipated that most IDW will consist of disposable sampling supplies (gloves, paper

toweis, etc.) that will be disposed of off-site as uncontaminated debris.
2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Samples will be collected in accordance with procedures defined in Region VII EPA SOP 2130.4B.
* Chain of custody procedures will be maintained as directed by Region VII EPA SOP 2130.2A. Samples

will be accepted by the contracted laboratory according to their specific procedures and SOPs.

All soil sample containers will be placed in plastic bags to control spiliage in case the containers break
during shipment. Soil and dust samples will be placed in coolers containing packing material and
enough ice to ensure that the temperature of the samples does not exceed 4 C. Necessary paperwork for

all samples, including chain of custody records, will be completed by the Tetra Tech START and
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mamtamed with the coolers until delivery to the laboratory. If shipment of the samples is required via
commermal service, each cooler lid will be securely taped shut, and two custody seals will be
signed/dated and placed across the lid opening. The samples will be submitted to the receiving
laboratory by START personnel in a time-efficient manner to ensure that the appliceble holding times

are not exceeded.

2.4  ANALYTICAL METHODS REQUIREMENTS

The samples will be analyzed at a pre-qualified laboratory contracted by the Tetra Tech START,
aceording to the EPA methods listed in the following table. Detection limits that are typically reported
by those methods are expected to be adequate for this activity. The requested analyses have been

selected based on past sampling data and historical information collected for the site:

Analytical Parameter ' _ EPA Method Number
| SOIL/D’OST _ _
Lead, cadmium, arsenic, zine, nicke! ‘ 5W846 Method GOI:OB
' AlR '
Lead, cadrnium, arsenic, zinc, nickel - SW846 Method 6016 B and 7000 Series

) EPA may cease the analysis for zinc and nickel content if zinc and nickel
concentrations in the initial conflrmation samples are cons;stemiy below MDNR’s Any
Use Soil Levels,

2.5 QUALITY CONTROL REQUIREMENTS |

Because dedicated supplies will be used for all samples (i.e., stainless steel spoons, pie pans, etc.), no QC
samples will be required fo assess the potential for cross-contamination. Analytical error (precision and
accuracy) will be determined by the analysis of laﬁoratoryuprepared duplicates and spike samples. These
criteria, along with other laboratory QC elements, will be performed in accordance with the contract

laboratory’s quality assurance plan.

To satisfy the quality contro! elements for the XRF, data will be collected and analyzed for ct;iriparability |
to laboratory data, to determine detection and guantitation limits, and to determine accuracy and

precision. The mean of the three XRF readings taken for each confirmation sample will be compared
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statistically to the laboratory results for each confirmation sample to assess comparability. The measure

of agreement (%) for the XRF unit should be above 0.7 or gréater for the XRF data to be considered

screening level data.

For every measurement, the NitonTM gives an uncertainty range that represents a 95 percent confidence
interval. In general, precision/accuracy increases with mcreasmor sample run time. Due to preliminary
sample results indicating high lead levels, XRF sample run time will be increased accordingly to 1mprova
precision and accuracy. The goal is for samples to be screened long enough to obtain precision

measurements within 20% of the actual concentrations.

2.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

_ REQUIREMENTS
Testing, inspection, and mamtenance of all sampling equipment and supplies, along with field screening
instrumentation, will be performed by START persomnel prior to deployment for field activities. Testmg,
inspection, and maintenance of analytical instrumentation will be performed in accordanoe with the

contracted laboratory’s analytical SOPs and manufacturers’ recommendations.

2.7 INSTRUMENT CALIBRATION AND FREQUENCY

Calibration of the field screening end laboratory analytical instrumentation will be in accordance with

the referenced SOPs and manufacturers’ recommendations.

2.8  INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND
CONSUMABLES

All sample containers will meet EPA criteria for cleaning procedures required for low-level chemical

analysis. Sample contaimers will have Level II certiﬁcations provided by the manufacturer in accordance

with pre-cleaning criteria established by EPA in Specifications and Guidelines for Obtaining

Contaminani-Free Sampfe Containers. The certificates of cleanliness will be méin,tained in the project

file.
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2.9  DATA ACQUISITION REQUIREMENTS .

Previous da‘ca/iufoxm‘aﬁon pertaining to the site (inchuding other analytical data, repofts, photos, maps,
etc., which are referenced in this QAPP) have been compiled by START from various sources. Some of
that data has not been verified; however, that information will not be used for decision-making purpeses

without verification of its authenticity.

2.10 DATA MANAGEMENT

All laboratory data will be managéd as specified in the contract laboratory’s QAM. Preliminary data will
be received by the project manager on site. The final data package' will be forwarded to a chemist trained
in data validation to complete the validation process. The results will be summarizec{ and included in the

report submitted to EPA.

3.0 ASSESSMENT/OVERSIGHT

3.1 ASSESSl\fIENTS AND RESPONSE ACTIONS

Assessment and response actions pertammg to analytical phases of the project are addressed in the
contr acted laboratory’s quality assurance manuai(s) Because of the short duratlon of this sampling
event, no field audits of sampling procedures will be performed. ‘Corrective actions will be taken at the
discretion of the EPA Project Manager, whenever there appears to be problems that could adversely

affect data quality and/or resulting decisions affecting future response actions pertaining to the site.

3.2 REPORTS TO MANAGEMENT

A letter report describing the sampling techniques, Jocations, problems encounterad (with resohutions to
. Ith{)se problems), and interpretation of analytical results will be prepared by START, following
completzon of the field activities described herein and validation of jaboratory data. The laboratory data
for 5011 samples will be compared to ali applicable or relevant and appropriate requirements (ARARS),
including removal ac;uon levels that have been established for the site, to determine whether further

response is warranted.
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40 DATA VALIDATION AND USABILITY

4.1 DATA REVIEW, VALﬁjATION, AND VERIFICATION REQUIREMENTS

Data review and verification will be performed by a qualified laboratory analyst and the iaboratory’s
section manager in accordance with the contracted lab’s quality assurance program. Follow-up
validation of the data will be performed by a Tetra Tech START chemist. The START Project Manager

will be responsible for overali validation and final approval of the data, in accordance with the projected

use of the results.

4.2 VALIDATION AND VERIFXCATION METHODS

A qualified Tetra Tech START chemist will review the data for iaborato;;y spikes/dupli'cates and
laboratory blanks to ensure that they are acceptable. The START Project:Manager will inspect the data
to provide a final review. The START Project Manager will also compare the-sample descriptions with
the field sheé‘ié for consisteﬁcy and will ensure that any anomalies in the data are appropriately

documented.

4.3 RECONCILIATION WITH USER REQUIREMENTS

Tf data quality indicators do not meet the project’s requirements as outlined in this QAPP, the data may

be diécarded, and re»sa;npiing and/or re-analysis may be required.
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Figure 1: Site Location Map
{One page) |

GR011/010027.00



e
]

> pamiiie
= ,{_iﬁ,&“;%?-\kﬁ

1.FHID

R 2o

VASTART 2 {GRaHipTask 827 »

Herculaneum Lead Smeiter
g Herculaneum, Missouri
Figure 1
Site Location Map
Not to Scale . ‘
g5 Teftra Tech EM Inc.
Source: USGS Festus, MO 7.5 Minute Topoe Quad Date: SAGDI ravwn By Lol Vs . ‘Prolact No: G3011.L.010027.00




ATTACHMENT B
Figure 2: Aerial Photography
| (One page)

GY011/010027.00



VASTART 2 ((GB0111Task 0027 - Hareplaneum Lead SesliodFigure\Figure 2. FR9

Source; USGS Aerial Photo & CARES Internet Map Server,

Not to Scale

University of Missour-Columbia

Herculaneum Lead Smelter
Herculaneum, Missour

Figure 2 |
Aerial Photography

Tetra Tech EM Inc.

Dale” 9081

ErpnnBy: Colin Wity Projoct Ne: GBOT1.4.01.0027 50
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Figure 3: Sampling Map
{One page)

G9011/010027.00



VASTART 2 (GB01§)\Tosk §0RT ~ Hercuisnoum Leed BmelipdFlpurc\Fipne 3.FHIG

s

I

TN
AR

cA L ‘ i
I “\ RN '\1‘ v ¥
r - '\ ' }Hf’wnmm“”%‘"“s\
S ST T
i : Loty Y R e e,

'Legend

Herculaneum Lead Smelier

() Radius rings
.. =~ Transect ines

e Transect lines where gsampling
wili ocour . :

Net to Scaie
Note: Samples will be faken every 200 hundred feet along

Herculaneum, Missouri

Figure 3
Sampling Map

the transect lines between the 1 1/2 miles radius ring
and the 2 1/2 miles radius ring.

- Tetra Tech EM inc.

Dala: 1001

Dyewn By: Colin Wilits Projact We: G9DTIL.0Y DJRT 00

Source: LISGS Festus, MO 7.5 Minute Topo Quad




ADDENDUM TO THE QUALITY ASSURANCE PROJECT PLAN (QAPE;)
FOR THE HERCULANEUM LEAD SMELTER SITE
HERCULANEUM, MISSOURI
Task Order No. 0027

This document serves as an addendum to the Quality Assurance Project Plan (QAPP) for the

Herculaneum Lead Smetlter (HLS) site, where removal activities are currently being conducted at

residential properties within the City of Herculaneum. Removal activities outside each home involve the

excavation of lead-contaminated soil, the placement of clean backfill, and the re-seeding of grass at the

property. Following these outdoor activities, the abatement of lead-contaminated dust inside the home is

being initiated. This QAPP addendum addresses screening/sampling of home interiors at which removal

activities have already taken p]acé to assess the potential for recontamination due to on-going operations
at the HLS site. The data generated,during this sampling program will also be used by EPA to evaluate

the need for additional measures/procedures to be taken during the abatement of lead-contaminated. dust

. inside the homes.

Tetra Teéh START is currently monitdr.ing the concentrations of lead within backfill soil at 10 résidences‘
where outdoor removal activities have been 001nﬁieted. This monitoring is being conducted on a monthly
basis to évaiuate the ext.eﬁt of recontamination of those properties. The initial (baseline) sampling event
occurred in February 2002, . Tetra Teeh START is performing a statistical study of the data venérated
during this baseline sampling event to deter mine a statistically representative number of residence
interiors to be sampled This study will be performed in accordance with the guidelines established in
the following documents: Guidance for Data Quahty Assessment: Practical Methods for Data Analysis,
EPA QA/G-9, 0400 Version (IZPA 2000} and Statistical Methods for Evaluarmg the Attainment of
Cleanup Standards (EPA 1989). The variability of the data generated during the baseline sampling event
w111 be used to establish the number of residences to be sampled. It is anticipated that the sampling of 15
to 20 residences will generate a data set that i statistically representative of the area with a level of

confidence of 90 percent.

The interior of each residence will be sampled on a monthly basis. At this time, the duration of this
sampling program has not been determined, although it is anticipated to last about 12 months. All
res;dences with children with known elevated blood levels for lead will be sampled. Selecting the

remaining residences to be sampled will be based on the following criteria; 1) residences with, children
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-under 6 years of age; 2) statistical representativeness of the area to address the recontamination issue;
and 3) access granted by the homeowner (s). Wipe and dust saniples are to be collected from each
residence on a monthly basis. The initial sampling event will also include screenmg for lead- based paint
(LBP) at each residence and the collection of wipe and dust samples from the personal vehicles of five
homeowners. Also, carpet samples will be collected from five residences and subimitted to the contracted

laboratory for analysis. The sampling protocols are presented in the following sections.

- Wipe Samples

Five wipe samples will be collected from non-porous surfaces in each residence during each sampling
event. The sampling locations will typically include three floors. and two window siils within the home.
If young children are present in the home, every effort will be made to collect sampies from common .
areas used by the children and from the children’s bedroom(s). Templates of known area (1 square foot
[sq ft] for floors and 0.25 sq ft for window sills) will be used during sampling to assure the

representativeness of the data collected.

As previously stated, wipe samples will also be collected from the personal vehicles of five homeowners.

A 0.25-sq ft template wil] be used to collect a wipe sample from the dashboard of each automobile.

The sampling procedure for wipe samples will follow the guidelines set forth in the EPA Residential
Sampling for Lead: Protocols for Dust and Soil Sampling - Final Report (EPA 1995). All wipe samples
wiﬁl be submitted to the laboratory for analysis of arsenic, cadmium, lead, nickel, and zinc by EPA
Method 6020. Contaminant levels will be expressed in micrograms per sq ft (ug/ft?), which will
represent the contaminant loading at each sampling lqcation. The amicipa‘céd number of field samples,

quality control (QC) samples, and method of analysis are summarized in Table 1.

Dust Samples

_ One dust sample will be collected and submitted for analysis from a ca.rpétad floor in each residence
during each sampling event. A vacuum cleaner equipped with a high efficiency particulate air (HEPA)
filter will be used to collect a dust sample from a high-traffic area in each residence. A template (1 sqft) -
will be used at each sampling location to assure the representativeness of the data co ilected. If sufficient
sample volume is not collected from the sampling area, additional material will be collected from an

adjacent area of the same size.
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As stated above, dust samples will also be collected from the personal vehicles of five homeowners.
Each sample will be collected from the driver-side floorboard. If a non-porous (e.g., rubber or vinyl)
floormat is present, the sample will be collected from the carpeting adjacent to the floormat. If an

upholstered floormat is present, the sample will be collected from the floormat itself.

" The dust samples will be collected according to general procedures described in Region 7 SOP 4231.11A
(modified to incorporate the use of a HEPA vacuum). Samples will be submitted to the laboratory for the
analysis of arsenic, cadmium, lead, nickel, and zinc by EPA Method 6020. The contaminant levels will
be expressed in micrograms per kilogram (pg/kg), which will represent the total concentration of each
contaminant, and pg/ft’, wlnch will represent the contammant loading at each sampling location. The

anticipated number of field samples and method of analysis are suminarized in Table 1.

- Lead-Based Paint Screening _

During the initial sampling event, screening of potentlal LBP surfaces inside each residence will be

* conducted. This screening will be performed in each room of the residence and will follow the protocc;i
established in U.S. Department of Housing and Urban Development (HUD) Guidelines for. the
Evaluation and Control of Lead-Based Paint Hazards in Housing (FUD 1997). Anx- iay fluorescence
spectrometer will be used to collect the readings from each painted surface. For QC purposes duplicate

'readings will be collected at a frequency of 10 percent.

Carpet Samples . |
After a review of the dust sampling data generated during the initial sampling event, carpet samples will
be collected from five residences. Upon apprb{fai from the homeowner, 2 l—squaré—inch sample of carpet
will be removed from a high-traffic area and a low-traffic area withir each residence. New carpet will be
installéd by an independent contractor after the collection of these samples. In order to limit the area |
requiring new carpeting, 5am§ling locations wil} be selected in smaller areas/rooms within each
residence, such as a hallway or child’s bedroom. The old carpeting will be removed and the
underlayment cleaned by a licensed lead abatement contractor prior to the installation of the new
carpeting. The carpet samples wiil.be submitted to the laboratory for analysis of arsenic, oadmium, lead,
nickel, and zinc by EPA Method 6020. The number of field samples and method of analysis are

summanzed in Tabie 1.
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Table 1

Samples Submitted for Laboratory Analysm

Interlor Recontamination Sampling at the Herculaneum Lead Smelter Site

Herculaneum, Mlssouri

Quantity Quality Control .
Field Sample of Samples Samples and Analytical Method and Units of Data
Frequenc

Wipe Samples

Residences 1200 Field Blanks * - 5% EPA 6020 - micrograms per square foot

(ng/ft)
Personal Vehicles 5 N/A EPA 6020 p.b/fi'
Dust Samples ‘
. EPA 6020 - pr/ft“ and
Residences 240° Equipment Blank ¢- 1 | micrograms per kilogram (nug/kg)
Perscnal Vehicles 5 /A EPA 6020 - pg/f” and ;,Lg/kcf

Cérpet Sampies

Residences

NOTES

1. Sample quantity is based on 5 samples/residence x 20 residences samp%ed x 12 sampling events.

2. Field blanks will be collected by inserting a clean, unused wipe into a sample container.

L

Sample quantity is based on 1 sampie/residence x 20 residences sampled x 12 sampling events,

4. During the initial sampling event, a clean, unused HEPA filter will be submitted to the laboratory for analysis.
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Draft
July 28, 2003
Standard Operating Procedure
. For
- Road Sampling
_ At the
Herculaneum Lead Smelter Site, Herculaneum, MO

Eguipment Used

HEPA Vacuum VACOMEGAH . Model # 950-A1-00-120

Dust Collection Sample Filter Part No. FAB-07-03-006PS
Inlet Nozzle 1.245” x 47 Part No. 924-MV-18-004N
Power Inverter 1000/2000 Watt

24 feet of Battery Wire Cable 6 gauge

Vehicle and Battery to Supply Power

Setup -
1. Equipment is gathered and the vehicle is prepared for sampling.

2. The 24 foot Battery Wire Cable is connected to the vehicle battery, run over the top of the
vehicle and through the rear driver side window, -

3. The Battery Wire Cable is connected to the Power Inverter.

4. The VACOMEGAH’s power is turned on to assure that the vacuum is functioning properly.

Filter Preparation | _
At each sampling location, one new pre-weighed Dust Collection Sample Filter and Inlet Nozzle

are used. At the open end of the vacuum hose, a filter is folded and inserted into the openend of
the vacuum hose. The blue sides of the filter are rolled down so the paper portion of the filter is
even with the top hose. The inlet nozzle is then inserted over the end of the vacuum hose to
secure the filter. ' ' '

Sample Location. _
At each known sampling location, the vehicle is parked facing the direction of oncoming traffic

and the vehicle remains running while the sample is taken. With the known recorded filter _
loaded in the vacuum hose the vacuum is switched on fo collect the sample. The 3 feet by 3 feet-
sample area is then vacuumed one time over to pick up all road dust that has settled in the sample
area. At the end of the sampling, the vacuum nozzle is turned upright (so the filter is turned
upright) and the power is turned off. The inlet nozzle is taken off and the filter is pulled out of
the vacuum hose. The filter is then rolled up and placed into its properly labeled sample
container. '



This procedure is completed at each sampling location. At the end of each sampling event,
samples are recorded in the sample management book, labeled, and chains of custody are
completed for shipment fo the laboratory

At the Laboratory, EPA SW-846 Method 3050B is used in the digestion process. Analysis is
completed by inductively coupled argon plasma spectrometry - mass spectrometry (ICP-MS)

- using EPA SW-846 Method 6020A. The units reported by the laboratory are in milligrams per
kilogram (ppm), and since the hepa filters are pre-weighed, units are also reported in milligrams
per square foot. - ' ‘
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MEMORANDUM

S'UBJECT:- ~ Addendum to the Quality Assurance Project Plan (QAPP) for Site
Characterization for the Herculaneum Lead Smelter Superfund Site

FROM: Brice A. Morrison, RPM »
SUPR/FFSE W
TO: EPA Quality. Assurance Branch

This Memorandum is intended to supersede the previous addendum approved on
September 5, 2006. '

At the Herculaneum Lead Smelter Superfund Site surface soil samples are
collected in accordance with the September 10, 2001, Quality Assurance Project Plan

which states that samples are to "be collected from the upper 1 inch of soil". In practice, |

since the inception of the 2001 QAPP, EPA's samples are collected from the upper
portion of the 1 inch soil horizon so as to ensure that a depth of 1 inch is not exceeded
because exact measuring devices are not used when collecting sample aliquots.



MEMORANDUM

' SUBJECT: . Addendum to the Quality Assurance Project Plan for Site Characterization
for the Herculaneum Lead Smelter Superfund Site |

FROM: Bruce A. Morrison
: Project Manager

TO: . EPA Quality Assurance Branch

Bruce Morrisdn, Project Manager Datg
@Wmﬂam@\ | b3/a0la007
Diane Harris, Regiona] Quality Assurance Manager Date -

A0rdl s
RECEIVED

AUG 20 2007



- MEMORANDUM © April, 24,2009

SUBJECT: ' Street Dust Sampling Modification at Site Characterization for the
Herculaneum Lead Smelter Superfund Site

FROM: Bruce A. Morrison, RPM
 SPEB/SUPR
TO: " EPA — Superfund Site File ]

At the Herculaneum Lead Smelter Superfund Site, The Quality Assurance
Sampling Plan (QAPP) states that street samples will be collected for the first 50 yards of
side streets leading from primary haul routes. This sampling is no longer being

“performed, and is not necessary for evaluating the effectiveness of vehicle washing at the
Doe Run facilities. ‘



