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UNIT ABBREVIATIONS

Both English and metric units are used in this report. The units used in a specific situation are based
on common unit usage or regulatory language (e.g., depths are given in feet, and areas are given in
square meters). Units included in the following list are not defined at first use in this report.

uCi/mL microcurie(s) per milliliter
ug/L microgram(s) per liter

ft foot/feet

mCi millicurie(s)

mrem millirem

NTU nephelometric turbidity unit(s)
pCi/g picocurie(s) per gram

pCi/L picocurie(s) per liter

pCi/m? picocurie(s) per square meter
WL working level(s)
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1.0 INTRODUCTION

This Environmental Monitoring Implementation Calendar Year (EMICY) plan for calendar year
(CY) 2020 applies to the St. Louis Downtown Site (SLDS) within the Formerly Utilized Sites
Remedial Action Program (FUSRAP). Figure 1-1 depicts a schematic representation of the
FUSRAP St. Louis Sites (SLS). Figure 1-2 depicts the SLDS, which consists of the
Mallinckrodt LLC (Mallinckrodt) property and vicinity properties (VPs).

The FUSRAP was initiated in 1974 by the U.S. Atomic Energy Commission (AEC), the
predecessor to the U.S. Department of Energy (DOE). The FUSRAP was transferred to the
U.S. Army Corps of Engineers (USACE) on October 13, 1997. The USACE is responsible for the
management and execution of the FUSRAP to clean up sites used in the nation’s early atomic
energy program. One element of the FUSRAP mission is the environmental monitoring of sites at
which response actions either are being implemented or have been completed, but at which
contaminants remain onsite above levels that allow for unrestricted use.

Environmental monitoring is conducted to support assessment of the effectiveness of the
remedial action (RA) in Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) 5-year reviews. Five-year reviews are required under the National Oil and
Hazardous Substances Pollution Contingency Plan, more commonly called the National
Contingency Plan (NCP), at sites where hazardous substances, pollutants, or contaminants
remain above levels that allow for unrestricted use. Environmental monitoring serves as a critical
tool to evaluate potential future migration of residual contaminants, whether as a component of
RAs or as a best management practice (BMP).

This document serves as a component of an integrated approach to collecting environmental data
at the SLDS. These data are collected to ensure compliance with the Record of Decision for the
St. Louis Downtown Site (ROD) (USACE 1998a) applicable or relevant and appropriate
requirements (ARARs). As a result of promulgation of new regulations, issuance of permits,
meeting of substantive requirements, and/or the implementation of RAs, monitoring
requirements and data objectives for the SLDS may change. Accordingly, program-level
requirements with respect to field sampling procedures, sample management requirements,
analytical protocols, and quality assurance (QA)/quality control (QC) activities that are unlikely
to change are specified in an upper-tier document titled Sampling and Analysis Guide for the
St. Louis Sites (SAG) (USACE 2000). The Environmental Monitoring Guide for the St. Louis
Sites (EMG) (USACE 1999) describes the overall objectives, program structure, media to be
monitored, and program requirements of the Environmental Monitoring Program (EMP).

Annual EMICY plans are issued under the EMG to address changing monitoring objectives and
specifically identify sampling locations, frequencies, monitoring parameters, and criteria for
evaluation of the resultant data specific for periodic sampling activities for the subject year.
Non-periodic sampling activities such as soil sampling to define contamination extent for design
purposes or to verify compliance with cleanup objectives or other special studies are specified in
other implementation plans throughout the year. Excavation-water data obtained from the
monitoring described in the EMICY are reported to the U.S. Environmental Protection Agency
(USEPA) Region 7 and the Missouri Department of Natural Resources (MDNR) in quarterly
reports. The remaining data along with an evaluation of the data obtained from monitoring under
each EMICY during a CY is provided in an annual Environmental Monitoring Data and Analysis
Report (EMDAR) for each CY.
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Since the completion of the EMICY for CY 2019 (USACE 2018), two groundwater monitoring
well (DW19RD and DW19RS) were installed to replace the previously decommissioned DW19.
Additionally, three outdoor thermoluminescent dosimeter (TLD) and alpha track detector (ATD)
monitoring locations (DA-10, DA-11, and DA-12) were added and two (DA-2 and DA-7) were
removed. There were no other changes to the EMP or environmental monitoring planned for
CY 2020.

The remainder of this section contains a summary description of the contents of this document.
Section 2.0 contains guidelines derived from the ROD and various environmental regulations that
will be used for assessment of the data obtained under this EMICY. Section 3.0 contains the
various types and locations of monitoring to be conducted at the SLDS, along with supporting
QA/QC requirements. Section 4.0 references the SAG procedures necessary to fulfill the
requirements of this EMICY, including field-sampling procedures, sample management
requirements, sample packaging and shipping requirements, management of investigation-derived
waste (IDW), and analytical protocols.
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2.0 OBJECTIVES AND EVALUATION GUIDELINES FOR THE
ENVIRONMENTAL MONITORING PROGRAM FOR CY 2020

2.1 PROGRAM OBJECTIVES FOR CY 2020

The objectives for the EMP during CY 2020 are identified as follows.

* Conduct BMP monitoring to obtain data for impact evaluations relative to guidelines
derived from environmental regulations.

* Conduct periodic monitoring, as required, to meet substantive requirements, permit, or
ARAR conditions for the SLDS.

* Perform trend analyses, as required, to determine effects of RAs on ground water.

To fulfill these objectives, Section 3.0 identifies sampling locations and frequencies for various
environmental media based on ARARs, permit conditions, site characteristics, risk assessment
considerations, and other site factors. Such sampling locations can include the area of
contamination (AOC), points of compliance at the AOC boundary, receptor areas, off-site
unaffected areas, critical receptors, or migration pathways. Similarly, the monitoring parameters
identified in Section 3.0 were selected from permit conditions, best professional judgment based
on historical site studies, and the ROD (USACE 1998a).

2.2 EVALUATION GUIDELINES FOR ENVIRONMENTAL MONITORING DATA

Data acquired during CY 2020 will be evaluated with respect to ARARs, permit conditions,
guidelines derived from environmental regulations, and environmental documents (i.e., the ROD).

2.2.1  Guidelines for Site Radiological Data

Outdoor and indoor air monitoring will be conducted under this EMICY as a BMP to meet
substantive requirements or ARAR commitments. Site outdoor radiological monitoring is
appropriate at site perimeters (e.g., Mallinckrodt), in the vicinity of excavation areas, and/or at
areas accessible to members of the public. Indoor air monitoring (i.e., radon) will be proactively
conducted at Plant 1 Building 26 and the DT-4 North-South Storage Building at which radium
(Ra)-226 levels beneath the buildings exceed the 40 Code of Federal Regulations (CFR)
192.12(a) level (15 pCi/g, subsurface). The following subsections describe the monitoring that
will be conducted to demonstrate compliance.

Title 40 CFR 61, Subpart I

Sampling results from outdoor airborne particulate monitoring will be evaluated with respect to
regulatory guidelines from 40 CFR 61. In accordance with 40 CFR 61, the dose from radioactive
airborne particulates (excluding radon) to the hypothetical maximally exposed member of the
public is not to exceed 10 mrem per year. This value applies to the critical receptor receiving the
highest dose as determined by modeling and/or monitoring that considers inputs such as wind
direction and duration of human occupancy.

Title 10 CFR 20.1301

Sampling results from outdoor airborne particulate, external gamma, and outdoor radon
monitoring conducted at the SLDS will be evaluated with respect to the regulatory guideline
from 10 CFR 20. Although this is not an ARAR, the evaluation is conducted as a BMP to
provide assurance that actions conducted in accordance with the ROD are protective of the
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public. Exposure to the public from FUSRAP RA operating activities is limited to 100 mrem per
year, excluding background, from all pathways by 10 CFR 20. Guidance on the use of
monitoring data to demonstrate compliance with the 100 mrem per year standard when
considering all pathways is contained in 10 CFR 20.

Title 40 CFR 192.02(b)

Sampling results from outdoor radon monitoring will be evaluated with respect to the regulatory
guideline from 40 CFR 192.02(b). In accordance with 40 CFR 192, control of residual
radioactive materials and constituents shall be designed to provide reasonable assurance that
release of radon (Rn)-222 from residual radioactive material to the atmosphere will not exceed
an average release rate of 20 pCi/m® per second or increase the annual average concentration of
Rn-222 in air at or above any location outside the site by more than 0.5 pCi/L.

Title 40 CFR 192.12(b)

Based upon soil sampling results obtained during the SLDS Inaccessible Soil Operable Unit
(ISOU) remedial investigation, only two occupied or habitable buildings, Plant 1 Building 26
and the DT-4 North-South Storage Building, were determined to have average Ra-226
subsurface soil concentrations that exceeded the 40 CFR 192.12(a) level of 15 pCi/g. When
Ra-226 concentrations beneath occupied or habitable buildings exceed the 40 CFR 192.12(a)
level (15 pCi/g, subsurface), there is a potential for Rn-222 to accumulate inside of the buildings.
Therefore, indoor air (i.e., radon) will be monitored in Plant 1 Building 26 and the DT-4
North-South Storage Building, and sampling results will be evaluated with respect to the
regulatory guideline from 40 CFR 192.12(b). In accordance with 40 CFR 192.12(b), reasonable
effort shall be made to achieve an annual average (or equivalent) radon decay product
concentration (including background) not to exceed 0.02 WL in occupied or habitable buildings.
Although this is not an ARAR at this time, the monitoring will be proactively conducted as a
BMP in lieu of a signed record of decision for the SLDS ISOU Group 2 Properties.

Lists of regulatory commitments and general descriptions of how those commitments will be
implemented are provided in Tables 2-1 through 2-4.

Table 2-1. Guidelines for Outdoor Air, Indoor Air, and Direct Radiation Monitoring Data

at the SLDS
Media Parameter Regulatory Based Guideline Type of Monitoring
Outdoor | Radiation Total dose to a member of the public Radon concentrations (ATDs), and direct
Air Dose to from all pathways <100 mrem/year. gamma radiation dose rates (TLDs) in the
Public vicinity of excavation areas accessible to

Airborne particulate dose to a member | members of the public.
of the public <10 mrem/year
(exclusive of radon). Air particulate concentrations (filtered air
samples) at active excavations and loadout
area perimeters accessible to members of
the public at Mallinckrodt and the VPs.
Indoor Radon Radon progeny concentration Radon measurements (ATDs) within

Air (or equivalent) <0.02 WL. Plant 1 Building 26 and the DT-4
North-South Storage Building.
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Table 2-2. Summary of National Emission Standards for Hazardous Air Pollutants
(NESHAP) Air Emissions at the SLDS

Regulation: NESHAP Air Emissions

Regulation Description/Standard Implementation

40 CFR 61, Subpart I | Radionuclide emissions of ambient | Compliance with this standard will be

air particulates from federal demonstrated through measurement of
(ARAR in ROD facilities other than U.S. Nuclear radionuclide air particulate concentrations at site
[USACE 1998a]) Regulatory Commission (NRC) or excavation area perimeters and through the use
licensees shall not exceed those of the USEPA computer code CAP88PC and/or
amounts that would cause any measurement of radionuclide air concentrations at

radon.

member of the public to receive an critical receptor locations in accordance with
effective dose equivalent in excess 40 CFR 61.107(b). USEPA concurrence is
of 10 mrem/year exclusive of required to use environmental measurements to

show compliance at receptor locations.

Table 2-3. Summary of Uranium Mill Tailings Radiation Control Act (UMTRCA) Radon
Emissions Regulation

Regulation: UMTRCA Radon Emissions

Regulation Description/Standard Implementation
40 CFR 192.02 (b) Standards for control of residual Outdoor radon monitoring will be performed at
radioactive materials from inactive | locations in the vicinity of excavation areas
uranium processing sites. accessible to members of the public using radon
ATDs as described in 40 CFR 61, Appendix B,
(ARAR in ROD Outdoor radon measurements to Method 114, Method A-7.
[USACE 1998a]) ensure the average annual

concentration is <0.5 pCi/L at, or
in, the air above the site.

40 CFR 192.12(b) Indoor radon measurements to Indoor radon monitoring will be conducted in
ensure the average annual (or Plant 1 Building 26 and the DT-4 North-South
(Proactive Action) equivalent) radon decay product Storage Building using radon ATDs as described
concentration (including in 40 CFR 61, Appendix B, Method 114,
background) does not exceed Method A-7.
0.02 WL.

Table 2-4. Summary of Regulation for Dose Limits to Individual Members of the Public

Regulation: 10 CFR 20.1301 Dose Limits to Individual Members of the Public

Regulation Description/Standard

Implementation

10 CFR 20.1301 | Total dose limits for
individual members of
the public shall not
exceed 100 mrem/year,
exclusive of the dose
contributions from
(BMP) background radiation.

Compliance with this standard will be demonstrated using a
combination of TLDs, ATDs, and air samples for particulate
radionuclides. At Mallinckrodt and the VPs, air particulate
monitoring will be conducted at excavation perimeters in areas
accessible to members of the public.

The summation of the doses calculated from the results of
monitoring with TLDs, ATDs, and particulate air samples will be
used to demonstrate compliance with the 100 mrem/year criterion.
The dose contribution from water pathways is negligible and is not
considered when calculating total effective dose equivalent (TEDE)
to the critical receptor. Dose from the fence line (boundary of
unrestricted area) or other monitoring locations to critical receptors
will be modeled to maximally exposed receptor locations in
accordance with 10 CFR 20.1302(b)(1) to demonstrate compliance
with the dose limit in 10 CFR 20.1301.
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2.2.2 Guidelines for Excavation-Water Data

The Metropolitan St. Louis Sewer District (MSD) has issued discharge authorization letters for the
SLDS that establish discharge-limit-based criteria (MSD 1998, 2001, 2004, 2006, 2008, 2010,
2012, 2014, 2016, 2018). The pollutants addressed for the SLDS are identified in Table 2-5. These
discharge limits will be used as a guideline for storm-water and excavation-water monitoring data
obtained under this EMICY and reported in the annual EMDAR. For cases in which the governing
authorities have not provided discharge limits for SLDS radiological contaminants of concern
(COCs), the 10 CFR 20, Appendix B, water effluent values have been provided. These values are
used as a basis to improve water management and calculate the sum of ratios (SOR) value. Copies
of the MSD discharge authorization letters are included in Appendix A of this EMICY.

Table 2-5. SLDS MSD Discharge Limits and 10 CFR 20, Appendix B, Values
10 CFR 20,

SLDS Discharge-Limit-Based

Constituent Criteria MSD® Appendix B, Table 3, Sewer
Release Values
Radiochemical Parameters
Ra-226° 10 pCi/L 600 pCi/L
Ra-228° 30 pCi/L 600 pCi/L
Thorium (Th)-228° 2,000 pCi/L 2,000 pCi/L
Th-230P 1,000 pCi/L 1,000 pCi/L
Th-232° Not Required 300 pCi/L
Uranium (U)-234 3,000 pCi/LL 3,000 pCi/L
U-235 3,000 pCi/L 3,000 pCi/L
U-238 3,000 pCi/L 3,000 pCi/L

Total U (kinetic phosphorescence

analysis ([KPA])® Not Required 3,000 pCi/L
Gross Alpha (raw water) 3,000 pCi/L No Value Listed
Gross Beta No Value Listed No Value Listed
SOR 1.0 1.0

Total Activity 25 mCi per year No Value Listed

Other Parameters

Total Suspended Solids (TSS) No Value Listed No Value Listed
Total Volume Discharged 100,000 gallons/24-hour period No Value Listed

* SLDS — MSD Discharge authorization letter dated 10/30/98 from the MSD to IT Corporation, as modified in MSD letter issued 07/23/01.
The first two batches in each new investigation/plant area will require a full suite analysis. Subsequent batches require total U KPA, gross
alpha, gross beta, and TSS (MSD 1998, 2001).

® These evaluation parameters are used to calculate the SOR value when sampling for discharge and aid in establishing water management
protocols.

2.2.3 Guidelines for Ground-Water Data

The ROD states that the goal of the ground-water portion of the selected remedy is to maintain
protection of the potentially usable ground water (hydrostratigraphic unit [HU]-B, referred to as
the Mississippi Alluvial Aquifer) and that HU-A is not considered a potentially usable ground-
water source. The ROD further states that sources of soil contamination within HU-A will be
removed and water that must be managed as part of the excavation will be treated and
appropriately disposed. HU-A is the upper HU that consists of fill and naturally deposited clays
and silts.

Monitoring of HU-A ground water will be conducted to ensure protectiveness of the final
remedy and to verify that ground-water conditions do not degrade. A trend analysis will be
performed on select wells based on their historical data to determine if any significant effects to
ground water result from the RA.
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Monitoring of HU-B ground water will be conducted to verify COCs have no significant impacts
on the Mississippi Alluvial Aquifer (HU-B). Monitoring will be conducted during and after soil
removal. Ground-water sampling results will be compared to the investigative limits (ILs)
established in the ROD (Table 2-6). A trend analysis, such as the Mann-Kendall Trend Test, will
be performed on wells that meet certain conditions based on their historical data to determine if
the soil RA has any significant effects on ground water. The data and results of the trend
analyses for both HU-A and HU-B will be reported in the annual EMDAR.

Table 2-6. Guidelines for Ground Water at the SLDS

Analyte Type cocC? 1Ls"
Inorganics (pg/L) Arsenic 50
Cadmium 5
Radionuclides Ra-226 5pCi/L¢
Total U 20 ug/L

* Based on the ground-water COCs as listed in the ROD (USACE 1998a).

® Source: ROD (USACE 1998a).

¢ The 5 pCi/L combined Ra-226/Ra-228 concentration limit from 40 CFR 192.02, Subpart A, Table 1, which is
for comparative evaluation.
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3.0 ENVIRONMENTAL MONITORING ACTIVITIES FOR CY 2020

This section describes the periodic sampling and analysis selected for CY 2020 to achieve the
objectives of the EMP, including the monitoring locations, frequencies, and analytes of concern.
These activities will be implemented in conjunction with the program objectives defined in the
EMG and program protocols described in the SAG. Details of the specific monitoring and
analytical protocols necessary for field implementation are provided in the SAG.
Characterization efforts, monitoring to support treatability studies, and RA confirmation
sampling are considered non-periodic monitoring activities. Non-periodic monitoring activities
are outside the scope of the EMICY and are implemented through issuance of work descriptions
or other implementation plans and are not described herein.

3.1 AIR MONITORING AND DIRECT GAMMA RADIATION MONITORING

3.1.1 Rationales and Objectives for Air and Direct Gamma Radiation Monitoring
Objectives for air and direct gamma radiation monitoring are identified as follows:

* provide surveillance of public exposure routes through sampling and analysis;

* verify compliance with regulations;

* provide indication and methods to quantify release of radioactive materials from the site; and

* characterize trends in environmental radiation measurements, especially as they are
affected by site RAs.

Measurement objectives to meet regulatory requirements are identified as follows:

* calculate the total effective dose equivalent (TEDE) to hypothetical maximally exposed
members of the public from all complete and applicable pathways;

* calculate the effective dose equivalent from airborne particulate emissions (exclusive of
radon) to the hypothetical maximally exposed member of the public;

* calculate outdoor radon concentrations at the fence line and/or at locations in the vicinity
of excavation areas accessible to members of the public;

* proactively monitor indoor air for radon progeny concentrations (or equivalent) in occupied
or habitable buildings where Ra-226 subsurface concentrations exceed 15 pCi/g; and

* determine background values for the parameters of concern at off-site locations.

TLDs, ATDs, and particulate air filters will be used in various combinations at the SLDS to
monitor gamma exposure levels, radon, and airborne particulate radionuclide emissions
(exclusive of radon). Data from these measurements will be converted into an effective dose
equivalent. In compliance with regulatory requirements, an annual NESHAP report will be
submitted to the USEPA.

3.1.2  Monitoring Locations

Monitoring locations for TLDs and ATDs at the SLDS are shown on Figure 3-1. Three new
outdoor TLD and ATD monitoring locations (DA-10, DA-11, and DA-12) were established and
two (DA-2 and DA-7) were removed for CY 2020. Figure 3-2 provides the location of the SLS
background gamma radiation, radon, and particulate air sampling stations. The type, frequency,
and location of air particulate, radon, and gamma radiation monitoring are identified in Table 3-1.
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The SLS background sampling results are assumed to be representative of the entire St. Louis
metropolitan area, including the SLDS.

Table 3-1. Air Particulate, Radon, and Gamma Radiation Monitoring

Media/ | Number of
Site Parameters Sample | Monitoring Frequency Driver/Purpose®
Type Locations
Mallinckrodt | External gamma radiation | TLD 6 Quarterly EMP — public exposure
and VPs Radon and progeny ATD 6 Semi-annually EMP — public exposure
Particulate radionuclides Filter Varies® | During active EMP — NESHAP/public
excavations and exposure
loadout
ISOU Radon and progeny ATD 2 Semi-annually EMP — UMTRCA/public
Buildings® exposure
Background |External gamma radiation | TLD 1 Quarterly EMP — public exposure
Radon and progeny ATD 1 Semi-annually EMP — public exposure
Particulate radionuclides Filter 1 Weekly EMP — NESHAP/public
exposure

* Public exposure monitoring requirements: 40 CFR 61, Subpart I; 10 CFR 20.1301; and 40 CFR 192.02. Fence-line (or other appropriate
monitoring location) levels and/or concentrations are used to calculate TEDE to the hypothetical maximally exposed critical receptor from the site.
The environmental remedial action contractor (RAC) conducts particulate air sampling at appropriate locations around active excavations and
at loadout areas. These data are used for NESHAP and public exposure evaluations.

¢ The monitored ISOU buildings include Plant 1 Building 26 and the DT-4 North-South Storage Building.

External Gamma Monitoring

The TLDs will be used to measure direct gamma exposure from background and residual
radioactivity at the SLDS. TLD locations at the SLDS will be in the vicinity of excavation areas
and/or representative of areas accessible to the public (including Mallinckrodt employees, who are
not occupationally monitored for radiation exposure). Placement of TLDs in areas immediately
surrounding Plant 5 will be avoided due to non-Manhattan Engineer District (MED)/AEC
columbium and tantalum (C-T) processing. The QC TLDs will include transit control samples and
duplicates. The purpose of the transit control samples will be to evaluate the exposure received
during transit, while the duplicates will be used to evaluate measurement (field) precision.

A background monitoring location has been selected to measure the background gamma
exposure rate. The background TLD monitoring station is currently located at the USACE
Service Base on Arsenal Street (see Figure 3-2).

Outdoor Radon Monitoring

The ATDs will be used to measure alpha particle emissions from radon (primarily Rn-222) and
its associated decay products. The radon emissions are expected to increase during RAs such as
excavation of soil. The ATD results are reported as Rn-222 air concentrations in pCi/L and are
then converted to dose equivalent.

Locations were chosen with consideration given to predominant wind direction and sources of
contamination. Southerly winds predominate from March through November, and northwesterly
winds predominate from December through February (Windfinder 2019). The locations were
selected in the vicinity of excavations and areas accessible to members of the public at the SLDS.
The ATDs will be co-located with the TLDs. The ATD background location is currently co-located
with the background TLD at the USACE Service Base on Arsenal Street (see Figure 3-2).

3-2 REVISION 0



Environmental Monitoring Implementation Plan for the St. Louis Downtown Site for CY 2020

Indoor Radon Monitoring

One ATD will be located in Plant 1 Building 26, and one ATD will be located in the
southwestern corner of the DT-4 North-South Storage Building. The ATDs will be located in
areas that represent the highest likely exposure from indoor radon. The indoor radon monitoring
locations are shown on Figure 3-1. Locations have been identified with consideration given to
known Ra-226 concentrations under the buildings and personnel occupancy time at any
one location within each building. Background indoor radon monitors are not necessary because
the regulatory standard of 0.02 WL includes background.

Particulate Air Monitoring

Particulate air samplers will be located around active excavation and loadout areas accessible to
members of the public at the SLDS. Air samplers will be placed between the airborne source and
areas accessible to members of the public during work activities that disturb soils and have the
potential to generate airborne particulates. The locations of these air samplers will be downwind
of the work activities. Airborne particulate radionuclide samples will be collected and
subsequently analyzed for relevant radionuclides and/or gross alpha and gross beta activity.

The particulate air monitoring stations are expected to be affected mainly during periods of RA
when the greatest potential for generation of airborne particulate radionuclide emissions exists.
Additional particulate air samplers will be placed around the perimeters of active work zones
during RAs. The background air particulate station is currently co-located with the background
TLD and ATD stations at the USACE Service Base on Arsenal Street (see Figure 3-2).

3.1.3  Monitoring Frequency

Detectors will remain in place to continuously monitor the environment at the sample locations.
The TLDs will be replaced and analyzed every quarter. Radon ATDs (indoor and outdoor) will
be replaced and analyzed every 6 months. Particulate air samplers will operate continuously
during active excavation and loadout, with samples typically being collected weekly but possibly
more frequently because of operational considerations such as dust loading on the filters, which
can reduce the sample flow. The number of samples/measurements and the frequency are
identified in Table 3-1.

3.1.4  Field and Laboratory Analyses

Selection of the various monitoring parameters was based on the regulatory requirements with
consideration of the radionuclides and their concentrations at the SLDS. The following sections
summarize the rationales for analytes and the analysis methods.

Rationale for Analytes

The radionuclides found at the SLDS are mainly uranium (U)-series nuclides. Each SLDS property
has radionuclides in the U-series that may be predominant (such as Ra-226, thorium [Th]-230, or
U-238); thus, each radionuclide must be assessed separately. Some properties at the SLDS show
higher concentrations of Ra-226, Th-230, or U-238. The relative concentration levels for individual
radionuclides can be found in the Feasibility Study for the St. Louis Downtown Site, St. Louis,
Missouri (USACE 1998b). Therefore, previous soil sampling results from each monitoring site have
been used to determine source concentration ratios of the individual radionuclides for use in
evaluating gross alpha and gross beta air particulate sampling results. Additionally, radon is a
component of the U-series nuclides, and many radionuclides at the SLDS emit gamma radiation.
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Analysis Methods

Details regarding the analytical testing methods to be used for analysis of TLDs, ATDs, and
particulate radionuclide air samples are presented in the SAG. Analysis of the various media will
be accomplished with qualified laboratories or through analysis at the U.S. Department of
Defense (DOD) Environmental Laboratory Accreditation Program (ELAP)-accredited USACE
St. Louis District FUSRAP Radioanalytical Laboratory using the laboratory QA plan and
standard operating and analysis procedures.

A summary of the type of radiological samples, analysis methods, and target detection levels for
the proposed radiological sampling in CY 2020 is provided in Table 3-2. Justification for the
detection levels is based in part on the capabilities of the instrumentation and in part on meeting
a lower value than the desired regulatory standard.

Table 3-2. Summary of Laboratory Analysis Methods and Target Detection Levels

Detector{Sample Analytes Measured Analysis Method Target Detection Levels
Medium
TLD Direct external gamma | Processed by a qualified vendor 0.1 mrem/quarter

exposure from residual
contamination and

background
ATD Airborne Rn-222 and |40 CFR 61, Appendix B, 0.2 pCi/L

alpha-emitting progeny | Method 114, Method A-7, Rn-222

that originate from ATDs detectors

Ra-226
Particulate Air Airborne particulate 40 CFR 61 Appendix B, Method 114, |3E-15 uCi/mL (gross alpha)?
Filter radionuclides: gross Method A-4, Direct Alpha Counting,

: b
alpha and gross beta and Method B-4, Gross Beta Counting 2E-11 pCi/mL (gross beta)

* Based on 10 percent of the 10 CFR 20 Appendix B Air Effluent value for Class Y Th-230.
® Based on 10 percent of the 10 CFR 20 Appendix B Air Effluent value for Class Y Th-234 (Th-234 is a beta emitter in secular equilibrium
with U-238).

The TLD target detection level of 0.1 mrem per quarter is approximately 0.3 percent of the
annual background dose equivalent rate from external exposure and well below the regulatory
limit for members of the public of 100 mrem per year.

The ATD target detection level of 0.2 pCi/L is the level achievable at a qualified vendor
laboratory. This level is below the 0.5 pCi/L standard contained in 40 CFR 192, Subpart A, for
locations outside a site.

A radon progeny level of 0.02 WL is equivalent to a radon concentration of 4.0 pCi/L when
radon is in 50 percent equilibrium with its progeny. In an indoor environment, radon is expected
to be in approximately 50 percent equilibrium with its progeny. Therefore, the 0.2 pCi/L target
detection limit for indoor radon is adequate as compared to 4.0 pCi/L.

The detection level concentrations for uranium and thorium isotopes in particulate air samples
are based on three analytical methods found in 40 CFR 61, Appendix B, Method 114. Because
radionuclide-specific concentrations have already been established, Method A-4, direct alpha
counting (gross alpha determination), and Method B-4, direct beta counting (gross beta
determination), will be used to routinely evaluate activity levels of samples. These methods will
determine alpha activity of the sample without extraction and separation of isotopes. Detection
levels of 3E-15 uCi/mL for gross alpha and the detection level of 2E-11 pCi/mL for gross beta
will provide adequate minimum detection levels for dose assessment estimates. Method G-1,
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high-resolution gamma spectroscopy, will be used as needed to evaluate samples on a
case-by-case basis at the qualified vendor laboratory.

3.1.5  Field Quality Control Samples

Two types of QC samples will be collected or used during direct gamma radiation monitoring and
environmental radon air monitoring. The types of QC samples include duplicates and transit
control samples.

QC Duplicates

Duplicate samples or measurements will be collected using the same protocol and procedures
used for obtaining the initial samples and measurements. Duplicate samples/measurements are
used to evaluate the field precision of the sampling and measurement process. Duplicate analysis
of the same measurement device may be performed at the laboratory to evaluate the
reproducibility of the counting technique.

At least one duplicate TLD will be designated at the SLDS for QC purposes. Duplicate TLDs
will be installed, collected, and analyzed at the same time as the sample TLD at that location.

At least one duplicate radon ATD will be designated at the SLDS for QC purposes. Duplicate
ATDs will be placed, collected, and analyzed at the same time as the actual sample at that location.

Transit Control Samples

TLD transit control samples will be used to evaluate the integrated dose to the dosimeter when
the dosimeters are not in the monitoring locations. These transit control samples will measure the
dose while the dosimeters are in storage and in transit to the processing laboratory.

3.1.6 Equipment and Sampling Methods
3.1.6.1 Equipment

The following sections describe the types of detectors that will be used to quantify radioactive
emissions from the SLDS. The types of detectors and/or sample collection devices include
TLDs, ATDs, and airborne particulate samplers.

External Gamma Monitoring

External gamma exposure rates are measured using environmental TLDs (aluminum oxide)
housed in polyvinyl chloride (PVC) holders/shelters positioned in the vicinity of excavation
areas accessible to members of the public at the SLDS. Each TLD measures a cumulative dose
over the period of exposure and is expressed in mrem per quarter. The measurements must be
corrected for shelter absorption, background, fading, and time of exposure to normalize the
measurement to exactly one quarter of exposure.

When exposed to gamma radiation, the TLD stores a portion of the energy. When the TLD is
heated, the stored energy is emitted as light that can be amplified, measured, and used to calculate
dose equivalent. The TLD shelters are located approximately 3 ft above the ground surface at all
monitoring locations.

Indoor and Outdoor Radon Monitoring

Rn-222 gas concentrations are measured using ATDs that are designed to record alpha emissions
within the sensitive element of the detector. These detectors contain film that, when exposed to
alpha particles from the radioactive decay of radon, create submicron damage tracks on the film.
After exposure, the detectors are returned to the manufacturer for processing. The film is placed in
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a caustic etching solution that amplifies the damage tracks, which are counted using a microscope
or automated counting system. The number of tracks per unit area is correlated to the radon
concentration in the air. ATDs are purchased from various USEPA-approved manufacturers.

Particulate Air Monitoring

Airborne particulate samplers provide a means to collect particulate radionuclides from the
ambient air. Low-volume air pumps, with typical flow rates of 30 to 50 liters per minute draw
ambient air through a 0.45-micron particulate filter. The filter has a high efficiency for removal
of submicron particles. The air pumps are equipped with calibrated measurement devices
(i.e., rotameters) to monitor air flow rates. Air flow rates can also be measured externally with
portable rotameters. Average flow rates are calculated using before/after sample loading data. At
the end of the sample period, the filters are removed from the housing and sent to a laboratory
for analyses.

3.1.6.2 Sampling Methods

The following section describes the field sampling methods for direct gamma radiation and air
monitoring at the SLDS. This description is not intended to replace the detailed guidance
contained in project instruction guides. The chain-of-custody protocols, sample labeling,
identification and shipment procedures, and field logbooks/documentation described in the SAG
are applicable to each of the following sampling methods.

External Gamma Monitoring

TLDs will be placed in each ambient-air monitoring station at the beginning of each monitoring
period. These TLDs will be replaced and analyzed after approximately 3 months. The location,
date of installation, and date of removal for each detector will be logged. A control/background
TLD will accompany the exposed dosimeter during shipment to detect any exposure incurred by
the dosimeter during shipment.

Indoor and Outdoor Radon Monitoring

Unexposed, preassembled detectors packaged in sealed foil will remain sealed until they are placed
in the detector housings. At the time of deployment, the location, date, and type of detector will be
recorded. The new, unexposed detector will be placed in the detector housing with the air inlet
holes unobstructed. At the end of the exposure period (approximately 6 months), a self-adhering
circular seal (available from the manufacturer) will be placed on the exposed detector, covering the
air inlet holes. The seals are used to prevent further exposure of the detector from radon or thoron
during transport to the laboratory. The removal date will be logged. The exposed detectors will
then be packaged in resealable plastic storage bags and submitted to the laboratory.

Particulate Air Monitoring

Siting of the particulate monitoring stations around active excavation and loadout areas
accessible to the public is done carefully, so appropriate measurements of particulate
concentrations in an area are collected. Typically, at least one air monitoring location should be
located downwind of work activities.

Data collection will consist of logging the sample location, start date, time of sample filter
deployment, and the initial flow rate of the air pump. At the end of the sampling period, the stop
date, time of sample collection, and final flow rate of the air pump will be logged. If the initial air
flow rate is different than the final flow rate, the average of the two values will be used to
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determine the total flow volume over the sampling period. Calibrated rotameters will be used to
establish initial and final flow rates. Rotameters will be calibrated on an annual basis.

As the filter is removed from the filter housing, care will be taken not to disturb the collected
particulate. The filter will be placed in a suitable container such that sample integrity is not lost
during transport to the laboratory.

The length of time between filter change-out can vary depending on the activities at the site. For
example, if no RAs are being conducted, weekly filter change-out is recommended. However,
during RAs, more dust could be generated, requiring more frequent filter change-out.

3.1.6.3 Field QC Sampling Procedures

Duplicate samples will be collected in association with the TLD and ATD measurements. Duplicates
will be collected using the same equipment and sampling methods as defined in Section 3.1.6.2.

3.1.6.4 Field Decontamination

The sampling techniques described previously consist of one-time-use/dedicated sampling
media. Therefore, field decontamination is not required for the samples obtained for direct
radiation exposure and air (radon and air particulate) monitoring equipment.

3.2 EXCAVATION-WATER DISCHARGE MONITORING

Excavation-water monitoring is considered a principal component of the EMICY for the SLDS.
RAs at the site could result in discharges that are covered under MSD discharge requirements.
Monitoring will be conducted to meet permit or ROD conditions. Parameters for the SLDS are
listed in Table 3-3, along with sampling locations and sampling frequencies. The purpose of
excavation-water discharge sampling is to meet requirements set forth in the MSD discharge
authorization letter dated October 30, 1998, and modified in letters dated July 23, 2001;
October 13, 2004; June 19, 2006; May 22, 2008; May 10, 2010; May 24, 2012; June 23, 2014;
July 18, 2016; and July 11, 2018, for the SLDS (MSD 1998, 2001, 2004, 2006, 2008, 2010,
2012, 2014, 2016, 2018). Copies of these letters are included in Appendix A.

Objectives for the SLDS

SLDS excavation-water discharge monitoring is conducted in accordance with the MSD
authorization letter dated October 30, 1998, and revised in letters dated July 23, 2001;
October 13, 2004; June 19, 2006; May 22, 2008; May 10, 2010; May 24, 2012; June 23, 2014;
July 18, 2016; and July 11, 2018. The current MSD authorization letter will expire on
July 23, 2020, and will be renewed prior to that date (MSD 2018). The excavation water is storm
water and ground water that accumulates in excavations at the SLDS. Excavation-water discharge
results from work-related RAs such as dewatering of soil excavations and equipment
decontamination. The excavation-water discharge locations for the SLDS are shown on Figure 3-3.
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Table 3-3. Excavation-Water Monitoring Locations, Frequencies, and Parameters

Monitoring| Sample Media/ Driver/
Site Location | ID/Outfall S;r;l;):e Frequency | Parameters Purpose Status Comments
Sampling is batch-dependent
Runoff/ and, therefore, conducted on a
ground non-routine basis. MSD
water, discharge authorization letter
MSD MSD Inlet |excavation b . |dated October 30, 1998; and
SLDS Sewer 17D4-353C?*| water, or Per Batch | - Various MSD | Active letters revised July 23, 2001;
treated October 13, 2004; June 19, 2006;
ground May 22, 2008; May 10, 2010;
water May 24, 2012; June 23, 2014;
July 18, 2016; and July 11, 2018.

* MSD Inlet 17D4-353C is the primary discharge location; however, inlets 17D3-014S, 17D3-017C, 17D3-019C, 17D3-022C, 17D4-331C,
17D4-333C, 17D4-334C, 18D1-192C, 18D1-393C, 18D1-413C, 18D1-417C, and 18D1-657 may also be used.

®  Per the 10/30/98 and 07/23/01 MSD letters, effluent must be tested for pH, suspended solids, chemical oxygen demand (COD) and total metal
parameters having numeric limits in Ordinance 8472, Article V, Section 2B. Also identified are volatile organic compounds (VOCs),
semi-volatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), gross alpha radioactivity, gross beta radioactivity, Ra-226,
Ra-228, Th-230, Th-232, U-235, and U-238.

3.3 GROUND-WATER MONITORING

3.3.1

Ground-water monitoring at the SLDS will be completed to meet various federal and state
requirements. The primary objectives and a summary of the hydrogeology of the SLDS are
briefly discussed in this section. A detailed description of the geology and hydrogeology of the
SLDS can be found in prior environmental documents and the EMG (USACE 1999).

The ground-water monitoring objectives for the SLDS include the following:

Objectives for Ground-Water Monitoring

* evaluate ground-water contaminant occurrence and migration within the lower HU
(HU-B) beneath the SLDS and its downgradient perimeter;

* ensure compliance with ARARSs;

* meet the commitments made in the ROD;

* cvaluate potential effects on ground-water quality resulting from RA;
* provide data necessary for the CERCLA evaluation process; and

* monitor the potentiometric levels relative to that of the Mississippi River.

Ground water at the SLDS is found within three HUs: the upper soil unit, referred to as
HU-A; the lower soil unit, referred to as HU-B; and the limestone bedrock, referred to as HU-C
(see Figure 3-4). HU-A is not an aquifer and is not a potential source of drinking water because
of insufficient yield, poor natural water quality, and susceptibility to surface-water contaminants
because of the industrial setting.

The use of HU-B for a drinking-water resource is highly unlikely for several reasons: the industrial
setting of the SLDS, the site’s proximity to the Mississippi and Missouri Rivers (i.e., major
drinking water supply sources), and the poor natural water quality of HU-B (USACE 1998a).
However, HU-B does qualify as a potential source of drinking water under the Guidelines for
Ground-Water Classification under the EPA Ground-Water Protection Strategy (USEPA 1988).
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HU-C would also be an unlikely water supply source, as it is a deeper and less-productive HU
(USACE 1998a).

No known drinking-water wells are located in the vicinity of the SLDS. Provisions of St. Louis
City Revised Code, Chapter 11.81, explicitly forbid the installation of wells into the subsurface
for the purposes of using the ground water as a potable water supply.

The ground-water monitoring well network for the SLDS is identified on Figure 3-5. Since the
completion of the EMICY for CY 2019 (USACE 2018), two groundwater monitoring well
(DWI9RD and DW19RS) were installed to replace the previously decommissioned DW19.

The methodologies used to determine the parameters analyzed for each monitoring well and the
appropriate sampling intervals are described on Figures 3-6 and 3-7, respectively. Ground-water
sampling parameters for all of the SLDS are listed in Table 3-4. The parameters and intervals
may be modified based on a review of data as specified on Figures 3-6 and 3-7. No wells are
planned to be decommissioned in CY 2020. However, as the RA progresses, certain wells may
require removal.

Table 3-4. Ground-Water Monitoring at the SLDS

Site Parameter® Driver/Purpose
Mallinckrodt and the VPs Lists 1, 2, and 3 ROD (USACE 1998a)

The methodologies used to determine the parameters analyzed and the appropriate sampling intervals for each monitoring well are described

on Figures 3-6 and 3-7. In addition to the parameters listed here, the USACE may elect to add any parameters identified in the Quality

Assurance Project Plan (QAPP) section of the SAG as part of the monitoring (USACE 2000).

Definition for Parameters:

List 1: Radiochemical parameters include actinium (Ac)-227, protactinium (Pa)-231, Ra-226, Ra-228, Th-228, Th-230, Th-232, U-234, U-235,
and U-238.

List 2: Arsenic and cadmium are the only metals analyzed at the SLDS.

List 3: Field parameters include pH, specific conductance, oxidation reduction potential, temperature, dissolved oxygen, turbidity, and static
water level.

3.3.2 Proposed New Ground-Water Monitoring Wells

No new ground-water monitoring wells are planned at the SLDS in CY 2020. As identified in
Section 3.3.1, ground-water monitoring will be completed to meet various federal and state
requirements. To accomplish these and other ground-water-related objectives, additional wells or
well replacements may need to be installed during CY 2020, should conditions change. Specific
objectives that may be considered at the site are:

* identify potential impacts to ground-water quality resulting from RA;
* ensure compliance with ARARSs;

* obtain requisite data for CERCLA remedial performance evaluations;
* determine or monitor background water quality;

* ensure an adequate monitoring network is established for potentiometric and
ground-water-quality monitoring at each key HU;

* evaluate ground-water contaminant occurrence and migration;
* evaluate the existing monitoring network; and

* replace a decommissioned well.
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3.3.3 Rationale for Ground-Water Monitoring

The rationale for the sampling programs established for the SLDS is based on well-analyte
history and site-specific requirements and conditions. The rationale for the ground-water
monitoring plan correlates with the guidelines identified in Section 2.2.3. At the SLDS, analytes
targeted for monitoring include COCs as identified in the ROD (USACE 1998a). Analytes may be
added to this list at the discretion of the USACE.

3.3.4  Field and Laboratory Analyses

Based on the results of previous soil and ground-water sampling conducted at the SLDS,
categories of known or potential ground-water contaminants have been identified for the site.
Based on the identified categories, ground-water samples collected at the site will undergo
laboratory analytical analysis for the parameters previously identified in Table 3-4. Details
regarding the analytical testing methods to be used for chemical analysis of these ground-water
samples are presented in the SAG.

Purging and sampling of ground-water monitoring wells will be accomplished using dedicated
bladder-type pumps, non-dedicated electrical submersible or peristaltic pumps, bailers, or similar
equipment. Field measurements of static water level, pH, specific conductance,
oxidation-reduction potential, temperature, dissolved oxygen, and turbidity will be recorded
during purging and sampling activities.

In cases where ground-water recharge into a monitoring well is rapid, ground-water samples will
be collected immediately after completion of purging. However, in cases where recharge is slow,
ground-water samples will be collected as soon as sufficient ground water is present in the well.
If the volume of the ground-water sample collected from a slow-recharge well is not sufficient to
perform both field parameter and laboratory analysis, the entire volume of the sample will be
used for the laboratory analysis, and field parameter measurements will not be conducted.
Ground-water samples collected for analysis of metal, radiological, and water-quality (new wells
only) parameters will be collected as unfiltered. The USACE may elect to take both filtered and
unfiltered samples at any ground-water monitoring well, particularly at new wells in which the
turbidity is greater than 50 NTUs and at existing wells if adverse sampling conditions make it
difficult to obtain samples free of sediment.

QA/QC Duplicate and Split Samples

In addition to the sampling conducted for the field measurements and laboratory analysis
described previously, duplicate samples and QA split samples will be collected by the USACE
during performance of ground-water sampling activities. The monitoring well locations selected
for duplicate and split sampling will be random. The exact number of duplicate and split samples
collected will depend on the total number of ground-water samples collected during each
quarterly sampling event. One duplicate sample and one split sample will be collected for
approximately every 20 ground-water samples collected at the SLDS. The duplicate and split
samples will be analyzed for the same ground-water parameters as the samples collected in
accordance with this EMICY. Additional information regarding field QA/QC sampling
requirements and the analytical testing methods to be used for chemical analysis of QA/QC
samples is presented in the SAG.
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4.0 PROGRAM PROTOCOLS
4.1 ORGANIZATION

The USACE St. Louis District will issue an annual EMICY for each CY that defines the program
monitoring requirements for the upcoming year with respect to sampling locations, frequencies,
monitoring parameters, and the rationale for their selection. Organizational responsibilities for
implementation of the EMICY will correspond to those delineated in the SAG (USACE 2000) or
other implementation plans. If non-periodic environmental sampling activities are required to
meet CERCLA objectives at the SLDS and if these activities are not discussed in an
implementation plan, a work description or final status survey plan that describes the
activity-specific requirements will be issued. Each work description or plan will describe
responsibilities for its implementation to the extent those roles differ from those specified by the
SAG or other implementation guide.

4.2 SAMPLING PROCEDURES

Field sampling procedures for the various media monitored under the EMICY will conform to
the requirements specified in the SAG. No unique sampling procedures are required to meet the
objectives defined in this annual EMICY.

4.3 SAMPLE MANAGEMENT

Samples collected under this EMICY will be managed in the field as specified in the SAG.
Sample container, preservation, and holding-time requirements for samples collected under the
EMICY are also specified in the SAG. Sample documentation requirements, which include the
sample numbering system, logbook requirements, and sample labels that pertain to samples
collected under the EMG, are presented in the SAG. Chain-of-custody requirements for EMICY
samples are also specified in the SAG.

4.4 ANALYTICAL PROTOCOLS

Samples collected under this EMICY will be quantified by the methods specified in the SAG. No
unique analytical protocols are necessary to meet the objectives identified in this EMICY.

4.5 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

IDW resulting from implementation of this EMICY will be managed in accordance with the
requirements of the USEPA Guide to Management of Investigation-Derived Wastes
(USEPA 1992). The management of IDW generated from various activities at FUSRAP is
outlined in Table 4-1.

4-1 REVISION 0
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Table 4-1. Investigation-Derived Waste Management Options

Waste Type IDW?

Generation Process

Management Option®

Water Ground water

Well development
Well sampling and/or purging
Other characterization activities

Regulated or Suspect (i.e., Resource Conservation and Recovery
Act [RCRA]): containerize and place in storage or treat onsite.
Non-regulated or non-suspect: Purge water from wells at the SLDS
will be disposed of by the RAC.

Surface water

Characterization activities

Excess surface water is not anticipated from this activity.

Decontamination water

Decontamination of equipment

Disposition in controlled area such that it will not pond or run
offsite or through an outfall.

Soil Soils and/or sediment Drill cuttings Known or suspect contaminated area: place soil in a contaminated

Soil sampling soil pile or other designated location.

Known or suspect uncontaminated area: backfill location or spread
cuttings around sample location.

Waste Containerized wastes Sampling Return unused portion to original source container.

Sample Personal protective Sample activities Reusable: decontaminate.

Equipment |equipment Other miscellaneous activities Disposable: dispose of with other radiological trash. If used to
sample suspect hazardous wastes, segregate and dispose of as
directed by task manager or designee.

Equipment Sampling equipment Reusable: decontaminate.

Monitoring equipment (swipes, filters, etc.) |Disposable: dispose of as radiological trash. If used to sample
suspect hazardous wastes, segregate and dispose of as directed by
task manager or designee.

Laboratory | Soil, filter papers, test tubes, |Analysis Dispose of as radiological trash. If used to sample suspect hazardous

Wastes other radiological trash, etc. wastes, segregate and dispose of as directed by task manager or
designee.

Acid wastes Analysis Neutralize with caustic soda at point of generation and store in a
55-gallon container.
Other liquid wastes Analysis Regulated or suspect regulated: neutralize, containerize, and treat

Equipment decontamination

(solidify) radium analysis liquid waste (lead) at generation with
Quikrete® or equivalent, rendering it non-hazardous. Dispose of as
radiological trash.

Non-regulated or non-suspect: containerize and store in designated
storage area.

* Management and disposition of wastes not listed in this table will be evaluated on case-by-case basis following the referenced USEPA guidance.
®  Options may be modified on case-by-case basis but will follow the USEPA guidance.

4-2

REVISION 0



Environmental Monitoring Implementation Plan for the St. Louis Downtown Site for CY 2020

5.0 REFERENCES

MSD 1998. Letter dated October 30, 1998. From Bruce H. Litzsinger, Civil Engineer, to
Ken Axetel, International Technology Corporation.

MSD 2001. Letter dated July 23, 2001. From Bruce H. Litzsinger, Civil Engineer, to
Sharon Cotner, USACE FUSRAP Project Manager. Subject: St. Louis Downtown Site,
File: IU-Mallinckrodt 21120596-00.

MSD 2004. Letter dated October 13, 2004. From Roland A. Biehl, Environmental Associate
Engineer, to Sharon Cotner, USACE FUSRAP Project Manager. Subject: St. Louis
Downtown Site, File: IU-Mallinckrodt 21120596-00.

MSD 2006. Letter dated June 19, 2006. From Roland A. Biehl, Environmental Associate
Engineer, to Sharon Cotner, USACE FUSRAP Project Manager. Subject: FUSRAP
St. Louis Downtown Site, File: I[U-Mallinckrodt 21120596-00.

MSD 2008. Letter dated May 22, 2008. From Steven M. Grace, Environmental Assistant
Engineer, to Sharon Cotner, USACE FUSRAP Project Manager. Subject: FUSRAP
St. Louis Downtown Site, File: IU-Mallinckrodt 21120596-00.

MSD 2010. Letter dated May 10, 2010. From Steve Grace, Environmental Assistant Engineer, to
Sharon Cotner, USACE FUSRAP Project Manager. Subject: FUSRAP St. Louis
Downtown Site, File: IU-Mallinckrodt 21120596-00.

MSD 2012. Letter dated May 24, 2012. From Steve Grace, Environmental Assistant Engineer, to
Sharon Cotner, USACE FUSRAP Project Manager. Subject: FUSRAP St. Louis
Downtown Site, File: IU-Mallinckrodt 21120596-00, SP809.

MSD 2014. Letter dated June 23, 2014. From Steve Grace, Environmental Assistant Engineer, to
Sharon Cotner, USACE FUSRAP Project Manager. Subject: FUSRAP St. Louis
Downtown Site, File: IU-Mallinckrodt 1011728100, SP809.

MSD 2016. Letter dated July 18, 2016. From Steve Grace, Environmental Assistant Engineer, to
Bruce Munholand, USACE FUSRAP Project Manager. Subject: FUSRAP St. Louis
Downtown Site, File: I[U-Mallinckrodt Inc. 1011728100, SP809.

MSD 2018. Letter dated July 11, 2018. From Steve Grace, Environmental Assistant Engineer, to
Bruce Munholand, USACE FUSRAP Project Manager. Subject: FUSRAP St. Louis
Downtown Site, File: I[U-Mallinckrodt Inc. 1011728100, SP809.

USACE 1998a. Record of Decision for the St. Louis Downtown Site, St. Louis, Missouri, Final,
October 1998.

USACE 1998b. Feasibility Study for the St. Louis Downtown Site, St. Louis, Missouri, April 1998.

USACE 1999. Environmental Monitoring Guide for the St. Louis Sites, St. Louis, Missouri,
Final, December 1999.

USACE 2000. Sampling and Analysis Guide for the St. Louis Sites, St. Louis, Missouri, Final,
September 2000.

USACE 2018. Environmental Monitoring Implementation Plan for the St. Louis Downtown Site
for Calendar Year 2019, St. Louis, Missouri, Revision 0, December 20, 2018.

USEPA 1988. Guidelines for Ground-Water Classification under the EPA Ground-Water
Protection Strategy, Office of Ground-Water Protection, 813R88001, Publication
PB95-169603, June 1988.

USEPA 1992. Guide to Management of Investigation-Derived Wastes, Publication 9345.3-03FS,
April 1992.

Windfinder 2019. https:/www.windfinder.com/windstatistics/st_louis_lambert_airport. Accessed
October 2019.

5-1 REVISION 0



Environmental Monitoring Implementation Plan for the St. Louis Downtown Site for CY 2020

THIS PAGE INTENTIONALLY LEFT BLANK

5-2 REVISION 0



Environmental Monitoring Implementation Plan for the St. Louis Downtown Site for CY 2020

FIGURES

REVISION 0



Environmental Monitoring Implementation Plan for the St. Louis Downtown Site for CY 2020

THIS PAGE INTENTIONALLY LEFT BLANK

REVISION 0



ST. LOUIS SITES (SLS)

St. Louis Downtown Site (SLDS)

Mallinckrodt LLC
(Mallinckrodt)

Vicinity Properties (VPs): DT-1 through DT-37,
Kiesel Hall Street Properties
(Gunther Salt and Kiesel Company),
Kiesel Riverfront Property, and Terminal
Railroad Association (TRRA) Soil Spoils Area

North St. Louis County (NC) Sites I

St. Louis Airport
Site (SLAPS)
VPs

| SL):_«PSt:_ Latty
nvestigation Avenue
Area (I1A)-01 Properties
through 1A-07

Areas Surrounding
SLAPS:
1A-08 through IA-13

Haul Roads and
Haul Road
Properties

Coldwater Creek
(CWC) and VP-01(C)
through VP-10(C)

Eva Avenue,

Frost Avenue,
Hazelwood Avenue,
McDonnell Boulevard
(East and West of 1A-08),
Pershall Road, and
VP-01 through VP-63

Hazelwood Interim
Storage Site
(HISS)

VPs: VP-01(L)
through VP-06(L),
VP-40A, and
Parcel 10K530087

Futura Coatings
Company
(Futura)

Environmental Monitoring
Implementation Plan for
the St. Louis Downtown Site
for CY 2020

T»

—

Hl
:
5
¢ '\’
>

=

DRAWN BY EV DATE

Leidos 0 12/11/2019

Figure 1-1 Schematic Representation of the FUSRAP SLS




for CY 2020

12/11/2019

DATE

REV

Path: U:\GPS\EMICY\SLDS\CY20\RevO0\Figure 1-2 Plan View of the SLDS.mxd

-
- -~y - -
- |
-~ —_— | —— by - ~
S— /Il/ll 1 | /II/I a \.l | '.I‘.'.‘.I.,
== —~— I ~— ~ [} | . oy
) g —_— P, — NS o M iy
~— A =5 o _.- — -
e~ u = [=Fye=—= ~
—=—== —— a _ v i N2 h ~ M.
——— =~ __ 0 ! R T | ~s !
1 o= == _ " a \ \ = I ~——_
O AN Femssed IR TE . .
| CLZ 1 e NS 5 |z B |
— 1O ool T —- — ! O -y a a
~ I < 50000 \° | (=t = I/II_l/ll
— il mﬁnwﬁﬁw 1 1 .\ [ = L _ P |
1 4 — S - —~—
! _ i m ARl - === U s~ = —— 100 o hu %
_ T T/ A | L5r=a ° .__ ——-1a —— ——— f
1 | )R, ~ _ = I 1 ~ = == S
I L [ 1 \ T\ g o I L I =~ — ey
1 il 1 L 18 & | £ 2 1| == =3
=l "_ ! ! [RESs e - ™~ 1 _ T~ —
2 i | I = |~__ = - 1 ~ —
z! i 1 1 = 1= g ! ] =
| AMEZE B IR I .
[ © ) _ 1 = u
‘ | L4 __ - = | b _ a2 _ nther Sq)¢
o i E s .2l ] _ -
= = LI ‘ g7 e _ I(...Plu/ . ] === 1 H l_ll‘.
- 1z & i ! \ o\ 5 8 2 LN - _ 1 _ " N >
— 124 a ,_ 1 & | | | I _ | _ & = _ = -
it (p | - : 7 1
[ i S _ ! lold . 5 (1
I
(| i _\ Q i in 1 = o1
[ | IR “ Le sl ¢ b £l €
- ! ~ = £
[ /i Jrz _ = _" : ! 1 B | &)t Z
/ < S = k
1 _/ N | c\ 2 & ]
| 1 1 _ I N —
.IIIIL } . N \.\ _ __M_ 1 m ._ _ I . 1 _ I- ri'—ILll /// HnIIIIIIIIIIIII
: ._  SSseere Ll e e e - e —
e CEE S R e =T S - IIIII"*\,\\‘ = = e SN
IIIIIIIII _ = <) Q ' e N
e e g e = — | = ——— == — PR —anag e ===, A S = X .
—. e e i1 Fiminttnterbvie—Lr s re! g | I~ , i i = 5= SN |
- T REioNE | k 9§
- _ 1 ) \ | I 7 \ H — =338
o I T A It | Mo, Ok i 258 |
-1 -
\ 1 - = / I | | i _ a 2=
& _ [———— __||\ _ b= \I\d = ﬁ ~ _,_ v i 2 __ | m & -l
E E E . . . . . . e n B K . .
\||||||_| |||F|I“ 1 um / .rﬁl 1 g il g K f 3 __ { i - S pepre————— N LR KRR
- -~ | 1R, = 1 = , L} [ . 1 _ \\\ =
\—iroe—--— b2 ) S _ ‘ _ ! B
— _ i _ g ® | = / . “ ! __ H \\7 — : [ z
= _ L 1/ 1T ] _ — . ?oLA
| = I i1 E N i I _ i g -
_ _ I I (= L _ == _ A 1
[ o e B T 7 D e - oo o |
— ANNTAV/ANODAS HIMON. ————n= & 2, o —--1 =
—_—————— Jpe— L e e — = — e — | E— .
T i __ Tl == .
el — _— - ) S S a - Zi 1 = 7
%) - v = AN - __ o T I3 & o~ {1 — ° P = oo
S , i | R —— E _ | E [ g = in ol S
=% 1 C - = = = 1 = 1 = 1 < A, a ) = L Z
2\ o= _ _ a B il r= AR & QR = B = 5= 518 & s
A== 1D |
2ol g { &3] s ) = %
WL/W\&\ _ L |||_l | o _1 | ||||._H |||lm. _ [m. || S O = N |--| NN S Sy Sy h AVMAYORE HIMON
\ == AVMAVONE HIMON . o . .
2l L— e — e —— ——— = —_—— r—— W.Jmm. S TE s Irswng — - o T TelSl e ||- - 2
-~ ] - = e = all &g PSRRI ] & =
Z\— o 1 =] &l = o _m o DID W [ = o | () >
- ) T_ L DLY_ 9 —.. Sl a5 m m 7R I m 1 m _-m_ e - & £
£ / [ | — el =g Ml M- N T S S B R T e = ! 2
\ /./\ et —r —r—— —1 E mr-—1- —== —=2 2 g5 2l _m _,. : I o &
L=z =
MWoZEET 0 [ = 2B T f I [ a z
/. e r e N - l—=5 = = 12 v 1 | | 2
e s RV PR [ £ i A_.Ia DLAMn_ o) 1 , —
R / _\_.....l e e ——— ! - > ~ sl - — -y - -
P -

Environmental Monitoring
Implementation Plan for the
St. Louis Downtown Site

Leidos

DRAWN BY

500

N
W /
<
)/ £
s

MO-East State Plane
250

e = J

(NAD 83, Feet)

Figure 1-2. Plan View of the SLDS

River/Stream

Road
Building

] Property Boundary

L

[ |Mallinckrodt Property O Tank

LEGEND
—— Railroad
-mm - ROD Boundary




Path: U:\GPS\EMICY\SLDS\CY20\RevO0\Figure 3-1 Gamma Radiation and Rn Monitoring Locations at the SLDS.mxd

3 2 i
Bremen Bank Vicinity PropetT »,’ \ \\’ ’/‘;\/ ‘ /;\/ -

Eirtents Parlors Vicinty Propetty N prasy

U oy /ﬁ ,)/_,,;

Terminal Railroad
Association Yicinity Propert
\ nity Property

-8

\ DT-
\ ‘/ - PSC Metals Vicinity Property prise
\ ° MSD Lift Station
\ \\ Vicinity Property, \
\ \ \
v \ \ \
\ . DT-8
o PSC Metals Vicinity Property  \. \ \
\hss PPEN i U . —
.v o) / \ \\\ PSC’Me’mIs\me:y Property \, —
35 - \
b J \ . b —S\#/‘/ - \\ \
. ommercial Wholesale ) . — \
\ Tire Distribution Co. ‘\ D - — \\‘ - = - Tt xd ~
DT-36) \G~ Mallinckrodt Inc. h\ ~ E L — ‘“ PSC Mefals -
..M Inc. Vicinity Property 13S) - - DG —_— Vicinity Property,
N —_— N BRI - y Property
Y R I\

Fa) Z ——— \ % (DT-2
S\ \ VNG — — o=\ - N\ A e
= /\ \ \ /\ \ P A \ Vicinity Property.

X \7%\ - )\ \_Cit of Venic, iinois Vciniy Pmpeny/ . \
- Pac) N _- = N~ PSC Metals Vicinity Property \
P ANC) \‘- — /} - \ \ \
ARt \ T8 Mallinckrodt Inc. - ~ ant 6E \ \ /‘t
M2\ PlamNoo Mallinckrodt Inc. DA-3 W :
- 7\ Plant No. 1 =7 Mallinckiodt Inc. \ -1 —) \‘_
= // = Plant No. 6EH \ Mallinckrodt Inc, Y‘
\ \ D127 - Plant 6WH NP v
Dillion Vicinity Property, \ \ - ’@ §>e - \
< W\ N \ -~
‘ \) ’\\ = =\ \ e Seoons \ \ - - ‘\,;'E:/x‘%e - Plant 7N v
\evceh - Plarit No. 8 \ - \ DTI
Mallinckrod( Inc. - -
allinckrodt Inc \ \ A\ \ - — DA-12- // \\ #7 Mallinclrodt Inc. - \ Kiesel
\ - —- sla -~ / Vicinity Property
\ [\ // ! - \ Ul
“a = ?‘gﬁj’ — Mallinckrodt Inc. - \ - \
- T \ Plant No. 2 : \/(
¥ )\,\C“&O"/ \ Plant 7W - \ Plant 78
DT-26 P -
UAA Local 1887 Vicinity r?;pm:“’ﬁ/\ \ \ — — _— - \
W e \ Mallinckrod Inc. - -
a B - \
N\ 2\ PlntNo.3 - —- \ \ v DT-10 -
-\ ant No. \ T~ WAy Thomas and Proetz Lumber - -
oA N\ Company Vieinty Property, "~
2 v

\ Malli
DT-25 allinckrodt Inc. L
= a .5 —
\\ Plant No. 5 \ \\@——
-

-~
— - A\
—

-

Worth Indﬂs‘l@/icinily Property \\\ -
- ; DT-6 \
Py / \ \ Mallinckrodt Inc. W S/?X' \ Heintz Steel Manufacturing /
Z \\ \ ’OV s
. .~ \ \ \ A0S \ Vicinity Property \ - _
\ \\ _- e 4‘Q’\§ » - ~
\ \\\ P s T
A y 1
Mallinckrodt Iuc.\ N ’/DA-IO
X Mk Ne

f/
-~ DA-11

\ \ - _ DT-4
\ \ = // (Y \\ Gunther Salt Vicinity Pmpeny’ P
P g \
Gl
v === \ mDI-2_ DAY~ b4
. v\ DT-14 \ @ = Gunther Salt Vicinity Property
/\. A\ Cotto-Waxo Vicinity Property \ P ~-
- N~ Z
= o= D2\ \‘ AN . egq&?/
Tobin Eléctric Vicinity, Property \ \/Pﬁpx\’ -~ DTS
\ ~—\\ P 9}\50" Ameren/UE
\e X DT2 \ oy Py " \ Vicinity Property /’
Favee Viciity Property) 'y 2" ~ \ \ \\ BN
\ -\ - \ DTN\, \ X A
g .~ — b \ Norfolk Southern Railroad \ \ ‘, & 4
) DT-204 Z= 7\ Christiana Court Vicinity Propertyy ~ Vicinity Propertyy ”’
Richey Vicinity, Propet® 4 A Gunther Salt
DT-th'/ ~ = . \\ - - \ -\ N : \\\ -
Challenge Enterprise Vicinity Propeff ); A ore \ \ ( \ & W\ ’,/
w» =z D16y DT-18 . RES —
e =zZ pras S B‘eddmg V|c|wf‘mperly CurleY Collins Rfyﬂ“?‘goc‘é’g \\\\ »
Midiown Gatage Vicinity Propeity _, = \ Vicinity, Property N
VN ‘ \

D13\
\ \‘CashScmpMelals \

.
“ T30 \ Company Vicinity Pmpe‘rly‘
\é »
N
\.

mzow Vicinity Property v
i- .
“’ DT31
Porter Poultry Vicinity Property
N

N
erminal Railroad Association
\X #\Soil Spoils Area

Legend

Environmental Monitoring
Implementation Plan for the
St. Louis Downtown Site
for CY 2020

DA=SLDS External Gamma (TLD) -mm -1 ROD Boundary
and Radon (ATD)
monitoring location

DI=SLDS Indoor Radon

L-_-_-I Vicinity Properties

—+—— Railroad

monitoring location (ATD) |:| Mallinckrodt Property )
. MO-East State Plane =7 VIO F 2 oA TS
River/Stream (NAD 83, Feet) | B~ & Ms SENL 2 A
0 125 250 Feet
DRAWN BY: REV: DATE:
e Leidos 0 12/17/2019

Figure 3-1. Gamma Radiation and Radon Monitoring Locations at the SLDS



LEGEND:

BA= Background external gamma
® (TLD) and radon (ATD) monitor

A BAP=

Il St. Louis Downtown Site

Background air particulate
monitor

River/Stream
= Interstate
== Highway

Major Road
L County Boundary

MO-East State Plane
(NAD 83, Feet)

0 0.5 1 Miles

Environmental Monitoring
Implementation Plan for the
St. Louis Downtown Site

Path: U:\GPS\EMICY\SLDS\CY20\Rev0\Figure 3-2 Gamma, Radon and Air Monitoring Locations.mxd

for CY 2020
/ TN Z7~vE a MA T
m_'N = sua N _
y / Nl Al A VeV
y
V 4 Y 4
/ /// DRAWN BY: REV: DATE:
4 ; Leidos 0 12/11/2019

Figure 3-2. Gamma Radiation, Radon, and Particulate Air Monitoring at
St. Louis Background Location - USACE Service Base




Path: U:\GPS\EMICY\SLDS\CY20\RevO0\Figure 3-3 Excavation-Water Discharge Stations at the SLDS.mxd

Terminal Railroad

\ ‘ ‘\ DT—‘Q‘ [ﬁ ’,/‘/-¢‘/'

\ \ Association Yicinity rorery i \‘
- \
\ ~ <\ \‘ et
\ - \ DT-8 | \/ -
3 - -
\ ‘/ \\\ \ -~ P PSC Metals Vicinity Property \ prrse ‘
\ (4 \ \ PR = g {i® MSD Lift Station]
\\ \/ - \ Vicinity Property ‘
z \
AN \
\ \ ' \ \
\ A DT-8
\,\3‘?3“\ \\\ PSC Metals Vicinity Property  \ ,\ . > \ B
- \ - \ 2 DT-§ » = \ -
\7/0 . - \ \ : /? PSC Metals Vicinity Property \ "
. DT-35 \'& - — \ = P s - -
¢ ‘ N Commercial Wholesale, f}\/‘kﬁ — \
Tire Distribution Co. W\'WG -~ - Z Tt xd =~
DT36, P Mallinckrod Inc. . = EAD L N PSC Metalsyd 2™
J.M Inc. Vicinity Property 15 - EOVE - Vicinity Property
N 7 N BRIDG — ity Property
\ G MCK\NL/ - \ \ DT-2
)l Z : s DT
- \ \ \ ‘%\) — —_ —=\ - _ ~ \ I.‘ VCuy‘Pvrl(ipeny‘
[~ A\ . \ AN f— — e 4\ Vicinity Property
\ \75 \ - ) \  City of Venice, linois Vicinity Propert A ( \
) ——— — — — — .
- '\ e - =\~ PSC Metals Vicinity Property =z M \ \
- “\ 2N - - - Mallinckrod i \ :
AS
 NENT —= =7 pree e e \1H17D3:0148
At y i
7 Mallinckrodt Inc. - ~ \ /‘t
VN2 Planino Mallinckrodt Inc. Z- \ Wi~ 1
- 70\ - Plant No. 1 \ /// . 17D3-022C \,Y 3 \‘
\ = // \‘ N Seswi 17D4-331C \ //'.\ \ \Mallinekrodt Inc.'Y‘
2\ e = 17D4:353¢! —-2=7 17D3017C
Dillion Vicinity Property \\ o AT ( i
A WAoo \ - \ 1 217D32019C LR -
Mallinckrodt Inc. '\ - = o \
y 27 ;/ \ \ Plast No. 8 — — o) Plant 7N
Mallinckrodt Inc. =R - -~ 17D4-333C @\ .
A\\} -
\ _— — A \ - /. Y ;7 -~
\ G W Z=-" "17D4-334Cc _ .~
2 Wz ( Mallinckrod I 18D 1L61‘7C¢ X // \ ) -~
o) ROV allinckrodt Inc. S
2Ty AEss e Plant No. 2 ~® 18D1-413C
\'&0?’/ \ s < C N allinekrodt Inc.
o126 S < - ¥ / - \ ) \
UAA Local 1887 Vicinity ereN,’\f: A \ ,ﬂ\mﬁ - Plant 7W - \ - N
e \ Mallinckrodt I oS s Plant 7S ol
> AR elinckrod: L, W/V\E\)‘f - AN - DT-10 \ . — -
\ "\ ant No_ \ P W\ Thomas and Proetz Lumber -7 -
- M\A \ \— - \ \\\ Company Vicinity Property,
" W ¥
Bremen Bank Vicinity PropetT . ) \ _—c / ..... — =~
= ; P -7
D125 \ ~ \— - — \\\ Mallinckrodt Inc. ‘\ = Gt \ Midwest Waste Vicinity Property )}
Eirten's Parlors Vicinity Propetty |8 DT23 y 220 -~ \ \\ Plant No. 5 A «C(“O/’
% Worth Iud\'ls‘l@/icinily Property. \\ WA NS
- n \ DT-6 -
- '_/ \ \ Mallinckrodt Inc. Ny N & \ \\ Heintz Steel Manufacturing \ — = _ - '\
-\ \ \ \§ \ PN \ Vicinity Property v -
-
\ \ _1gp1195¢ -\ ~-7
\ \\ / ., P
A S
Mallinckrodt Inc. N (\" " — /gﬁjs/ !
\ \ -5\ S RS
\ P AN \ Gunther Salt Vicinity Property \ /
\ v\~ \ \ - N
\ - 18]31—65'7C\ DT4
. \ — DT-14 . @' —~ - Gunther Salt Vicinity Property
- //\ Cotto-Waxo Vicinity Property \ \ P —- \\ |
-
.~ /,,—f a2 VN vy > > \
Tobin Eléctric Vicinity, Property \ T 2 DTS \\ \
~\ \ P Ameren/UE \ 7
\e X D21\ oy - - \ Vicinity Property ” o \
Favre Vicinity Property \ — > ~ \ AY \\\ BNSF Railroad Vicinity Property,
\ \ - \ DT\, \ \ > \
. / DT-17 Norfolk Southern Railroad \ \ ‘
Richey Vicm.%mpe Z= 7\ Christiana Court Vicinity Propertyy ~ Vicinity Propertyy - Gunther Salt~_~ +Gunther Salt)
'». ¥ \ 71
> - h\ \ - \ S \ \
DT-28 { ~/ \ - A\ Pl
Challenge Enterprise Vicinity Propeffy ); A ot M \ ( \ o =
» =z DTG -y DT-18 . TRy
\v\’ D29y Star Bedding V ‘“‘ﬂ”"i’e"y Curley Collins Recycliugﬁ‘z’g
Midiown Gatage Vicinity Propeity _, = Vicinity, Property Ty
PA X
. v N\~ D13\
A Cash Scrap Metals “‘-
L0 '\ Company Vicinity Property,

' Zamzow Vicinity Property

Porter Poultry Vicinity Property

M
\
Terminal Railroad Association
\}( ™\ Soil Spoils Area

Environmental Monitoring

Legend .
Implementation Plan for the
MSD Manhole River/Stream St. Louis Downtown Site
(Discharge Point) —+ Railroad for CY 2020
Il - ROD Boundary Road
 Vicinity Properties MO-East State Plane N V2 F > A T
T3 Vicinioy Prop NADS3,Fee)y | HE M A SR A
[ Mallinckrodt Property
0 225 450 Feet DRAWN BY: REV: DATE:

—— Leidos

o

12/11/2019

Figure 3-3. MSD Excavation-Water Discharge Points at the SLDS
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Figure 3-5. Ground-Water Monitoring Well Locations at the SLDS
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Note: The recommended sampling frequency and dates may be adjusted to optimize sampling schedules or to monitor current RAs. Sampling results are compared to
the SLDS ILs independent of the Ground-Water Algorithm Sampling Protocol (GASP). Exceedances are considered when evaluating the results of the GASP to
ensure the recommended sampling frequencies are appropriate.

Figure 3-6. Sampling Parameter Chart
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Note: The recommended sampling frequency and dates may be adjusted to optimize sampling schedules or to monitor current RAs. Sampling results are compared to the SLDS ILs independent of the GASP. Exceedances are considered when
evaluating the results of the GASP to ensure the recommended sampling frequencies are appropriate.

Figure 3-7. Sampling Interval Chart
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Metropolitan
St LOUIS Sewer

-H
= c:rlr * 3t Environmental Compliance
- East’ d Avenuea

SLLouis, .83147-2913

@14)436 10

FAX (314 3B753

October 30, 1998

Ken Axetel

INTERNATIONAL TECHNOLOGY CORPORATION
P.0. Box 5437

St. Louis, MO 63147

Dear Mr. Axetel:

We have reviewed your application dated October 2, 1998 requesting approval
to discharge up to 120,000 gallons of wastewater per day to the Metropolitan
St. Liowis Sewer District fox tieatment. This - wastewaler 13 O v s |
construction water from the contaminated soil removal project at the St.
Louis Downtown Formerly Utilized Sites Remedial Action Program (FUSRAP) Site
“ocated at Mallinckrodt, Inc., 3600 N. Second Stxeet, St. Louis, Missouri.
/he construction water will include groundwater and stormwater entering the
\**éxcavations, and water used to decontaminate equipment. We understand the
current scope of work is planned to take 4 years and will include excavating
soil in the areas of Plant .7, Plant 2, and City Property between the levee

and the river.

=

Based on the "Design Basis, and Gene:al‘Descrlptlon of the Construction Water
Treatment System” and the “‘Radiplogical, Chemical, and Hydrogeological
Characterization Report” submitted as part of the appllcatlon, the proposed
wastewater treatment systém appears adequate to produce a wastewater effluent
which meets MSD Ordinance 8472 standards. The system includes the use of
granular activated carbon and a 1 to 5 micron filter to reduce the organic
compounds, and radioactive and toxic metals in the discharge. The proposed
system is approved for treatment of the wastewater when installed, maintained
d operated to produce an effluent meeting the stdndards of Ordinance 847
This approval is in effect for a period of five years from the date of this

letter.

The wastewater from the system is approved for discharge to a gombiped sewer
on site at the location identified on MSD's Base Map as Inlet 17D3-022C. To
discharge at an alternate location, you will need  to obtain prior written
approval from us. The discharge into the sewer must be controlled at a rate
that will not surcharge the lines in that area. This letter does not
authorize any discharge to a separate storm sewer, or to any watercourse, as
iny such discharge must comply with the regulations of the Missouri
xb,pepartment of Natural Resources. This discharge authorization letter does
not pertain to other wastes generated at the site including, but not limited
to, spent filter media, or sludges or settled solids £from wastewater

treatment onsite.



|

\_<rior to discharging treated wastewater from each construction area, namely
Plant 2, Plant 7 and the City Property, the analytical results of a
representative sample of the first two batches from each area must be
reviewed and approved, in writing, by MSD. The required analytical results
include: pH, suspended solids, chemical oxygen demand, metal parameters
(total wvalues) which have numeric limits established in Ordinance 8472
Article V, Section Two, B., volatile organics by wastewater Method 624,
semivolatile oxganics by Method 625, PCBs by Method 608, gross alpha
radiocactivity, gross beta radicactivity, Uranium 235 and 238, Radium 226 and
228, and Thorium 230 and 232.

Upon approval of the first two batches in each new construction area, each
subsequent batch of treated wastewater must be analyzed for gross alpha
radioactivity, gross beta radicactivity, and isotopes of uranium, radium and
thorium. A grab sample at 50-100% completion of the batch is acceptable, as
proposed in your application. In order to meet the regulatory requirements
for this discharge, the following levels must be met for each batch prior to

discharge:
Parameter imi Ci/L
Gross Alpha 3 15
‘Radium 226 plus 228 W
“"Thorium - Include in Gross Alpha
Uranium Include in Gross Alpha
=4 Gross Beta 50

N MSD reserves the right to require additional parameters or sampling
frequencies as necessary based upon our review of analytical results
submitted. Gross beta . .radioactivity over 50 pCi/L will require the
radioisotopes to be identified and a determination made as to whether they
are subject to 10 CFR Part 20 or are exempt as "background radiation®. The
discharge of this wastewater must re#ult in the facility's compliance with
the limits for releases to sewersvifi 10 CFR Part 20, Appendix B, Table 3.

You must submit self-monitoring reports for the radicactivity analyzed in
each batch for any month in which the wastewater was discharged. Please
clearly identify each batch with a unique identifier. In addition to
including the batch results for each required parameter, these reports must
also list the total radicactivity discharged to date during the current
calendar year. -The.reports are due 28 days after the end of .the calendar

month.

For billing purposes, you must also xeport the metered discharge volume.
Wastewater originating from Mallinckrodt's metered water supply will be
credited to the discharge volume, provided the supply water -used by
International Technology is metered and the meter readings are submitted to
us. You will be billed for the volume discharged at the rate in effect at
the time of discharge. The current rate, contained in MSD Ordinance 10177,
is $1.05 per hundred cubic feet, The discharge volumes and the supply
volumes should be included with the monthly self-monitoring reports.

e Thi 5 discharge has been approved baséd upon the information and sample
analysis you provided, and is subject to the conditions stated above. This
approval may be revoked by the District at any time if any of the information



\_& found to be incorrect, or if the conditioms of this approval are violated.
Also, if the discharge causes any operatiomal or maintenance problem within
the District's collection or treatment system, or results in violatiens of
any conditions of the District's NFDES permit, Internaticnal Technology
Oorporation and the 0.8, Army Corps of Engineers will be considered
respongible for damages.

If you have any guastions, please call me at 436-8757. My fax number for
analytical submittal is 436-8766.

Sinceraly,
METFOFQLITAN #1. LOVIS SEWER DISIRI

b o

Brues H. Litzginger, P.E,
Civil Engineer

141

pc: Mike Feldman, U.5. Army Corps of Engineers
" sharun Cotner, U.S5.Army Corps of knginsers
Jeff Evexrs, Mallinckrodt, Inc.
Jehn Lodderhoge

) Bernie Raing
. ./ Jaff Theerman
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Metropolitan

St. Louis Sewer
District

Office of Ernironmeantal Compiance
10 East Grand Avenuve

St Louis, MO 63147-2813
(314) 436-8710

FAX (314) 4368753

July 23, 2001

Sharon R. Catner
DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

85945 Latty Avenue

Berkeley, MO 63134

Re: 8t. Louls Dowrntown Site
Dear Ms. Colnaf;

We have reviewad your request deted April 10, 2001 requesting sllocation of a portion of the ane-Curie
annual limit for the diseharge of redlonucides to the Bissell Point Treatment Plant. This request concems
your current approvel, orignally granted by MSD on Qctober 30, 1998, to discharge treated wastewater to the
Mebropolitan St Louts Sewer District, The wastewaler is stormwater end groundwater that accumulates in
excavations of radicaciively contammated soils at the St Louls Dowrntown FUSRAP Site located &t the
Mallinckrodt faclity, 3600 N. 2™ Street, St Louis, Missouri. We have also reviewed your June 15, 2001
response to our request far additional information conceming the radicactive materials in the discharge.

Your request for allocation of a portion of the one-Curie limi into the Bissell Point Treatment Plant Is
granted. The St Louis Downtown Site may discharge up to 60 milliCuries per calendar year of
radioactivity to the Bissell Paint Treatment Plant during the years 2001, 2002, and 2003. During
subsaquent years, the St. Louis Downtown Site may discharge up to 25 milliCuries per calendar year.
This appraval is in effect for a period of five yaars from the date of this leftar,

The wastewater discharged to the sanitary sswer onsite, at MSD Manhols 1703-022C, must meet the
siandards of M8D Ordinance B472, the Nudlear Regulatory Commissian in 10 CFR 20, and the Missouri
Department of Health in 19 CSR 20-10, A maximum of 100,000 gallons of wastawater is allowed to ke
discharged in a 24-hour period, The applicable discharge standards are as follows:

Pollutant Discharge Limit
Uranium-234 3,000 pCUL
Uranium-235 3,000 pClL
Uranium-238 3,000 pCi/L
Thorium-228 2,000 pCuL
Therium-230 1,000 pCl/L
Radium-226 10 pClL
Radium-228 30 pCiL
Gross Alpha 3,000 pCyL

As required by the current approval letter, we will require submiital of analytical results for the isompic
radioactive materlels listad above and that written approval be obtained far the first twa batches from each
investigation/plant area. Subsequent balches must be analyzed and shown to meet applicable hmrlsT_‘
total Uranium (KPA), Gross Alpha, Gross Betz, 2nd Total Suspended Solids prior to dlsch%[g_ad['&—i!
Alpha results that are significantty higher than Ievels indicated by the total Uranium result will require the
Isotopic analytical results to be reviewed against applicable standards prior to the discharge for all
radionuclides llsted above. To dsmonstrate the salubility of the redioactive materials as required by 10
CFR 20, you will need to install a two micrometer (2 micron) fitter in the treatment system, or provide the
Gross Alpha results for the Suspended Salids portion of the wastewater at each new plant area.



The Isatoplc analysts of radioactive materials will continue to be requirad for each baich discharged. A
monthly sum of the ratios (SOR) must be calculated for all radionuclides listed above, and the resuli must
be less than 1.0 according to regulations In 10 CFR 20. The limit for Radium-228 and Radium-228 in the
SOR caledlation Is 630 pCUL.

You must submit quarterly self-monitoring reparts that provide the analytical results and calculations
required in this approvel. In addition to including tha bateh results for each required parameter and the
SOR caleulations, the MSD Radicactive Materlals Discharge Report (attached) must also ba compieted
and signed. This repart liats the total radloactivity discharged durlng the curent calendar quarer to
ansure compliance with the 50/25 milliCurie psr year limit For biling purposes, you must also report the
metered dlscharge volume. The reports are due 28 days after the end of the calendar quarter, All other
condiians of the existing approval shall remain in effsct.

This discharge revision has been epproved based upon the information you provided, and is subject to the
condifions stated above. This approval may be revoked by the District st any time if any of the Information
is found 1o be incerrect, or if the conditions of this approval are vinlated. Also, if the discharge causes any
oparational or maintanance problem within the District's collection or treatment system, or resulls in
violations of any eonditions of the District's NPDES permit, the U.S. Army Coms of Engineers wili be
cansidered responsible for damages.

If you have any questions, please contact me at (314) 436-8757.

Sinceraly,
METROPOLITAN ST. LOUIS SEWER DISTRICT

4Kt

Bruce H. Litzsinger, P.E.

Civi Engineer

dh

Enclosure

Pc. Bemie Ramns
Doug Mendoza
Fabian Grabeki
Rdland Biehl
Ed Cape

File; IU —~ Mallinckrodt, 21120596-00



Metropolitan
. St. Louis Sewer /)\7 it
District - /

Office of Environmental Compliance
10 East Grand Avenue PR

M 5 D St. Louis, MO 63147-2913

(314) 436-8710
FAX (314) 436-8753

October 13, 2004

Sharon R. Cotner
DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

8945 Latty Avenue

Berkeley, MO 63134

Re: FUSRAP St. Louis Downtown Site
Dear Ms. Cotner:

We have reviewed your letters dated August 12, 2004 and September 14, 2004 requesting a
self-monitoring change and continuous volume discharge to the special discharge permit
approved in our letter dated July 23, 2001. This approval was for stormwater and groundwater
that accumulates in excavations of radiocactively contaminated soils at the St. Louis Downtown
FUSRAP Site located at the Mallinckrodt facility, 3600 N. 2™ Street, St. Louis, Missouri. We
understand that the continuous volume discharge request is for wastewater that is drained from
previously remediated areas.

Based on the information you provided and historical analytical results, your request to remove
the first two-batch discharge self-monitoring condition is granted. In addition, the continuous
volume discharge is also approved. During the continuous discharge, we will require daily self-
monitoring of wastewater for total suspended solids, total uranium radioactivity, gross alpha
radioactivity, gross beta radioactivity and isotopes of uranium, radium, and thorium.In addition,
we understand that this discharge will pass through a one micron bag filter to demonstrate the
solubility of the radioactive materials.  All other conditions of the above referenced approvals
remain in effect.

Please contact me at (314) 436-8742 with questions or comments.

Sincerely,
METRQPOLITAN ST. LOUIS SEWER DISTRICT

L/
Roland A. Biehl
Environmental Assistant Engineer

bv

File: IU — Mallinckrodt, 21120596-00
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St. Louis Sewer
District

Division of Environmental Compliance
10 East Grand Avenue
St. Louis, MO 63147-2913

(314) 436-8710 '
FAX (314) 436-8753 qﬂ QISP
i éo)&é 2 w
=

June 19, 2006

Sharon R. Cotner
DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

8945 Latty Avenue

Berkeley, MO 63134

Re: FUSRAP St. Louis Downtown Site

Dear Ms. Cotner;

We have reviewed your request dated May 17, 2006 for extension of a special discharge approved
in our letters dated July 23, 2001 and October 13, 2004. The approval was for stormwater and
groundwater that accumulates in excavations of radioactively contaminated soils at the St. Louis
Downtown FUSRAP Site located at the Mallinckrodt facility, 3600 N. 2" Street, St. Louis, Missouri.
You have requested a two year extension of your current approval.

Your request for an extension is granted. This approval will expire on July 23, 2008 . As a condition
of this approval, you must notify us of any changes which would affect the characteristics of this

discharge. The self-monitoring reporting requirements and all other conditions of the above
referenced approvals remain in effect.

Please contact me at (314) 436-8742 with questions or comments.

Sincerely,
METROPQLITAN ST. LOUIS SEWER DISTRICT

[ L2/

Roland A. Biehl
Environmental Assistant Engineer

pc: Doug Mendoza
Jonathon Sprague

Filer iU, MALLINCKRODT INC [2112052600]. SP809



Meiropolitan St Louis
Sewer District

Dhslon of Environmental Compliance

@ 10 East Grand Avenue

S1. Lotds, MO 63147-213

Phone: 314.768.6200 www.stimsd.com

May 22, 2008

Sharon R. Cotner
DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

8945 Latty Avenue

Berkelay, MO 63134

Re: FUSRAP St. Louis Downtown Site

Dear Ms. Cotner:

We have reviewed your request dated May 16, 2008 for extension of a special discharge
originally approved in our letters dated July 23, 2001 and October 13, 2004, and extended
through July 23, 2008 in our letter dated June 19, 2006. This approval was for stormwater and
groundwater that accumulates in excavations of radioactively contammated soils at the St.
Louis Downtown FUSRAP site located at the Mallinckrodt facility, 3600 N. 2™ Street, St. Louis,
Missouri. You have requested a two-year extension of your current approval,

Your request for an extension is granted. This approval will expire on July 23, 2010.

As a condition of this approval, you must notify us of any changes that would affect the
characteristics of this discharge. The self-monitoring reporting requirements and all other
conditions of the above referenced approvals remain in effect.

Please contact me at (314) 436-8755 with questions or comments.

Sincerely,
METROPOLITAN ST. LOUIS SEWER DISTRICT

%&m% &m

~ateve Grace
Environmental Assistant Engineer

bv
File: iU — MALLINCKAQDT ING [2112059600], SP809



Metropolitan St. Louis
Sewer District

Division of Environmental Compliance

§ 10 East Grand Avenue

St. Louis, MO 63147-2913

Phone: 314.768.6200 www.stlmsd.com

May 10, 2010

Sharon R. Cotner
DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

8945 Latty Avenue

Berkeley, MO 63134

Re: FUSRAP St. Louis Downtown Site

Dear Ms. Cotner:

We have reviewed your request dated March 16, 2010 for extension of a special discharge originally
approved in our letters dated July 23, 2001 and October 13, 2004, and extended through July 23, 2010 in
our letters dated June 19, 2006 and May 22, 2008. This approval was for stormwater and groundwater
that accumulates in excavations of radioactively contaminated soils at the St. Louis Downtown FUSRAP
site located at the Mallinckrodt facility, 3600 N. 2™ Street, St. Louis, Missouri. You have requested a two-
year extension of your current approval.

Your request for an extension is granted. This approval will expire on July 23, 2012.

As a condition of this approval, you must notify us of any changes that would affect the characteristics of
this discharge. The self-monitoring reporting requirements and all other conditions of the above
referenced approvals remain in effect.

@

Please contact me at (314) 436-8755 with questions or comments.

Sincerely,
METROPOLITAN ST. LOUIS SEWER DISTRICT

Lovew M. sz

Steve Grace
Environmental Assistant Engineer

bv

File: IU - MALLINCKRODT INC [2112059600], SP809
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| Metropolitan St. Louis
Sewer District

Division of Environmental Compliance

@& 10 East Grand Avenue

St Louis, MO 63147-2913

Phone: 314.768.6200 www.stimsd.com

May 24, 2012

Sharon R. Cotner
DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

8945 Latty Avenue

Berkeley, MO 63134

Re: FUSRAP St. Louis Downtown Site

Dear Ms. Cotner:

We have reviewed your request dated May 22, 2012 for extension of a special discharge originally
approved in our letters dated July 23, 2001 and October 13, 2004, and extended through July 23, 2012 in
our letters dated June 19, 2006, May 22, 2008, and May 10, 2010. This approval was for stormwater and
groundwater that accumulates in excavations of radioactively contaminated soils at the St. Louis
Downtown FUSRAP site located at the Mallinckrodt facility, 3600 N. 2" Street, St. Louis, Missouri. You
have requested a two-year extension of your current approval.

Your request for an extension is granted. This approval will expire on July 23, 2014.

As a condition of this approval, you must notify us of any changes that would affect the characteristics of
this discharge. The self-monitoring reporting requirements and all other conditions of the above-

referenced approvals remain in effect.

Please contact me at (314) 436-8755 with questions or comments.

Sincerely,
METROPOLITAN ST. LOUIS SEWER DISTRICT

Yo . Boee.

Steve Grace
Environmental Assistant Engineer

bv

pc: Brian Gibson
Doug Mendoza

File: 1U ~ MALLINCKRODT INC [2112059600], SP809
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Metropsolitan St. Louis
Sewer District

Division of Envirenmentat Compliance
=dweial 10 East Grand Avenue

A 5t Louis, MO 63147-2913
ER Phorne: 314.768.6200 www.stimsd.com

June 23, 2014

Sharon R. Cotner
DEPARTMENT OF THE ARMY,
CORFS OF ENGINEERS

8945 Latty Avenue

Berkeley, MO 683134

Re: FUSRAP St. Louis Downfown Site

Dear Ms, Cotner:

We have reviewed your reguest dated May 1, 2014 for extension of a special discharge originaily
approved in our letters dated July 23, 2001 and October 13, 2004, and extended in our most recent letter
dated May 24, 2012. This approval was for stormwater and groundwater that accumulates in excavations
of radicactively contaminated soils at the St. Louis Downtown FUSRAP site located at the Mallinckrodt
facility, 3600 N. 2™ Street, St. Louis, Missouri. You have requested a two-year extension of your current
approval.

Your request for an extension is granted. This approval will expire on July 23, 20186.

As a condition of this approval, you must notify us of any changes that would affect the characteristics of
this discharge. The seif-monitoring reporting requirements and all other conditions of the above-
referenced approvais remain in effect.

Please contact me at (314) 436-8755 with questions or commenis.

Sincerely,
METROPOLITAN ST. LOUIS SEWER DISTRICT

oo M. Hrae

Steve Grace
Envirenmental Assistant Engineer

bv

ec: Brian Gibson
Doug Mendoza

Fite: 1U - MALLINCKRODT INC [1011728100], SP80%9
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Metropolitan St. Louis
Sewer District

Division of Environmental Compliance

¥ 10 East Grand Avénue

St. Louis, MO 63147-2913

Phone: 314.768.6200 www.stimsd.com

July 18, 2016

Bruce Munholand

DEPARTMENT OF THE ARMY,

ST. LOUIS DISTRICT, CORPS OF ENGINEERS
8945 Latty Avenue

Berkeley, MO 63134

Re: FUSRAP St. Louis Downtown Site

Dear Mr. Munholand:

We have reviewed your request dated May 17, 2016 for extension of a special discharge originally
approved in our letters dated July 23, 2001 and October 13, 2004, and extended in our most recent letter
dated June 23, 2014. This approval was for stormwater and groundwater that accumulates in
excavations of radioactively contaminated soils at the St. Louis Downtown FUSRAP site located at the
Mallinckrodt facility, 3600 N. 2™ Street, St. Louis, Missouri. You have requested a two-year extension of

your current approval.
Your request for an extension is granted. This approval will expire on July 23, 2018.

As a condition of this approval, you must notify us of any changes that would affect the characteristics of
this discharge. The self-monitoring reporting requirements and all other conditions of the above-
referenced approvals remain in effect.

Please contact me at (314) 436-8755 with questions or comments.

Sincerely,
METROPOLITAN ST. LOUIS SEWER DISTRICT

Sl N, Lse

Steve Grace
Environmental Assistant Engineer

bv

ec: Brian Gibson
Doug Mendoza
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| Metropolitan St. Louis
| Sewer Disfrict

Division of Environmental Compliance
10 East Grand Avenue

St. Louis, MO 63147-2913

) Phone: 314.768.6200 www.stimsd.com

June 11, 2018

Bruce Munholand

DEPARTMENT OF THE ARMY,

ST. LOUIS DISTRICT, CORPS OF ENGINEERS
8945 L atty Avenue

Berkeley, MO 63134

Re: FUSRAP St. Louis Downtown Site
Dear Mr. Munholand:

We have reviewed your request dated May 31, 2018 for extension of a special discharge originally
approved in our letters dated July 23, 2001 and October 13, 2004, and extended in our most recent letter
dated July 18, 2016. This approval was for stormwater and groundwater that accumulates in excavations
of radioactively contaminated soils at the St. Louis Downtown FUSRAP site located at the Mallinckrodt
facility, 3600 N. 2™ Street, St. Louis, Missouri. You have requested a two-year extension of your current
approval.

Your request for an extension is granted. This approval will expire on July 23, 2020.

As a condition of this approval, you must notify us of any changes that would affect the characteristics of
this discharge. The self-monitoring reporting requirements and all other conditions of the above-
referenced approvals remain in effect.

Please contact me at (314) 436-8755 with questions or comments.

Sincerely,
METROPOLITAN ST. LOUIS SEWER DISTRICT

Yl M, Hisee

Steve Grace
Environmental Assistant Engineer

bv

ec: Brian Gibson
Doug Mendoza
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Environmental Monitoring Implementation Plan for the St. Louis Downtown Site for CY 2020
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