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REMEDIAL ACTION OPTIONS REPORT

N.W. MAUTHE SUPERFUND SITE
725 SOUTH OUTAGAMIE STREET

APPLETON, WISCONSIN

September 21, 2020
Terracon Project No. 58117057

 INTRODUCTION

Terracon Consultants, Inc. (Terracon) was retained by the Wisconsin Department of Natural
Resources (WDNR) to identify and evaluate options for treating effluent from the currently
operating groundwater collection and treatment system at the above-referenced site to remove
per- and polyfluoroalkyl substances (PFAS). The WDNR project contact is Ms. Jennifer Borski,
Oshkosh Service Center.

 BACKGROUND

2.1 Site Location

The N.W. Mauthe (Mauthe) property is located at 725 South Outagamie Street, Appleton,
Wisconsin 54914-5072. The project is located in the NE¼ of the NW¼ of Section 34, T21N, R17E,
Outagamie County (Figure 1 – Site Location Map, Appendix A).

2.2 Site History

The Mauthe site is a former electroplating facility. The facility consisted of a zinc building and a
chromium building. Zinc, cadmium, copper, and possibly silver were electroplated in the zinc
building from 1978 to 1987. Hard chromium plating was conducted in the chromium building from
1960 to 1976. In 1982, the WDNR received a report that yellowish-green water was observed
south of the chromium building. Apparently, for several years plating solutions and waste solvents
had leaked from holding vats and tanks, and sump pumps allegedly discharged plating tank
solutions onto the ground outside the facility.

The WDNR began an investigation of the site in April 1982. A shallow groundwater collection
system was installed parallel to the railroad tracks in May 1982, where groundwater and surface
water were collected for two years. The Mauthe site was added to the National Priorities List in
1989.

From November 1991 to May 1992, CH2M HILL performed a Remedial Investigation (RI) for the
WDNR. The RI showed the greatest concentrations of soil and groundwater contamination in the
area around the zinc and chromium buildings. The chemicals most often detected above
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background levels or state standards included total chromium, hexavalent chromium, zinc,
cadmium, cyanide, trichloroethene, 1,1,1-trichloroethane, 1,1-dichloroethene, and toluene.
Subsurface soil contamination was detected up to 25 feet deep near the former buildings.
Groundwater contamination extended over most of the block bordered by Melvin, Outagamie, and
Second Streets.

CH2M HILL conducted a feasibility study for the WDNR. A Record of Decision (ROD) was signed
in March 1994. Remedial design/remedial action activities took place at the Mauthe site in a
phased approach. Phase I, which took place in 1995, included the following.

Demolition and removal of the buildings on the Mauthe property
Excavation and off-site treatment of soils with a total chromium concentration of greater
than 500 milligrams per kilogram (mg/kg)
Backfilling of the excavation with clean soils, capping the site with 2 feet of clay and topsoil,
and the establishment of vegetative cover
Installation of groundwater collection trenches and construction and operation of a
groundwater treatment facility to contain and/or control groundwater contamination with
ultimate compliance with groundwater Applicable or Relevant and Appropriate
Requirements (ARARs)
Improvement or installation of foundation drain systems and cleaning, painting or sealing
of basement walls and floors, as needed, for homes or businesses in the area of the site,
to prevent seepage of contaminated water into the buildings

Phase II, which took place in 1996, involved the construction of a groundwater treatment system,
which began operation in February 1997.

Midwest Contract Operations, Inc. (MCO) began operating the groundwater treatment system in
February 1997. CH2M HILL, the site engineer and project manager for the United States
Environmental Protection Agency (EPA), retained responsibility for the overall site operations and
the groundwater monitoring wells associated with the treatment system.

In October 1998, after the first year of operation and maintenance of the remediation system, the
WDNR assumed the responsibility from the EPA for all operation and maintenance at the site.
MCO was retained by the WDNR for the operation and maintenance of the groundwater treatment
system, including the groundwater monitoring wells.

In January 2005, the WDNR requested OMNNI Associates, Inc. (OMNNI) provide an evaluation
of the groundwater collection and treatment system at the Mauthe site. The construction of four
piezometers (PZ-5, PZ-6, PZ-7, and PZ-8) was part of the evaluation to understand the extent of
contaminants in the soil and groundwater. OMNNI installed five additional observation wells (MW-
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109 through MW-113) on May 24, 2006, to further understand the extent of contaminants in the
soil and groundwater in the former source area.

The results of the additional investigation showed contamination remained in the soil above ch.
NR 720 Wisconsin Administrative Code (WAC) levels, in the groundwater above ch. NR 140 WAC
enforcement standards, and in the groundwater above the ARARs established for the Mauthe
site. Groundwater did not appear to be impacted at depth based on the piezometer groundwater
analysis.

Active treatment of collected groundwater ended on April 18, 2006, with approval for direct
discharge by the City of Appleton. Collected groundwater is now discharged directly to the
sanitary sewer system for treatment at the City of Appleton wastewater treatment facility.

On October 13, 2007, MCO discontinued operational responsibilities of the system. OMNNI began
operational responsibilities on October 14, 2007, and maintained responsibility through
September 30, 2011. Terracon assumed system operation responsibilities on October 1, 2011.

2.3 Site Description

The site is located within the City of Appleton limits in an area of mixed commercial, light industrial,
and residential properties. The property is approximately one acre in size and triangular in shape
(Figure 2 – Site Detail Map, Appendix A). Melvin Street borders the site to the north, a parking lot
owned by Miller Electric and Manufacturing Company is on the west, and railroad tracks are on
the southeast. Private residences are located north of Melvin Street and south of the railroad
tracks. The former zinc building was located on the northeast portion of the property. The former
chromium building was located on the southwest portion of the property. The current building
onsite houses the treatment facility. Approximately half of the land immediately surrounding the
site contains impervious structures or paved roads and parking areas.

 PFAS ASSESSMENT

As noted in the WDNR’s guidance document “Site Investigation Scoping: Identifying
Contaminants of Concern” (RR-101), PFAS are a class of emerging contaminants used in a
variety of industrial activities and consumer products. The Interstate Technology Regulatory
Council (ITRC) fact sheet “History and Use of Per- and Polyfluoroalkyl Substances (PFAS)”
indicates that metal plating and etching operations may be a potential source of PFAS.

The monitoring well network at the site is comprised of 20 monitoring points. A Scope of Work
(SOW) to sample groundwater at the site for PFAS was sent to Terracon by the WDNR in a
March 6, 2020, electronic mail. Terracon provided a proposal for PFAS groundwater sampling
dated March 13, 2020, which was approved by the WDNR. The monitoring points will be sampled
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for PFAS analysis in fall 2020, following EPA approval of the Quality Assurance Project Plan
(QAPP) amendment for the PFAS groundwater sampling. The QAPP amendment was submitted
to the WDNR and EPA for review on August 4, 2020. The results of the sampling event will be
used to evaluate whether PFAS are present at the site.

The WDNR is seeking to have a plan in place for addressing PFAS in groundwater, if detected,
prior to collecting samples from the monitoring points. The WDNR requested in a July 10, 2020,
electronic mail a cost estimate for completing the following tasks:

“Performance of a remedial action options evaluation specific for PFAS in groundwater in
compliance with Wis. Admin. Code ch. NR 722”, and
“Submittal of a detailed remedial actions options report (RAOR)”.

This report presents an overview of the current groundwater collection and treatment system. The
operational parameters of the groundwater collection and treatment system were used to identify
and evaluate options for treating PFAS, if present, in the effluent.

 CURRENT GROUNDWATER COLLECTION AND TREATMENT
SYSTEM

The following section presents descriptions of the currently configured groundwater collection and
treatment system, including concentrations of constituents in the influent and effluent. Operational
parameters such as discharge volume are also presented.

4.1 Groundwater Collection System

The groundwater collection system consists of three trenches. The west trench crosses the Miller
Electric property to the west of the site and is approximately 200 feet long. The central trench runs
south of the site parallel to the railroad and is approximately 280 feet long. The southeast trench
runs along Second and Outagamie streets and is approximately 600 feet long (Figure 2 – Site
Detail Map, Appendix A).

The groundwater treatment system was designed to capture groundwater containing
contaminants at concentrations greater than 1992 Chapter NR 140, WAC, preventive action limits
(PALs) as approved in the ROD. The west trench and southeast trench were located outside the
estimated extent of the groundwater contamination and are designed to limit further migration of
groundwater contamination. The central trench was designed to collect contaminated
groundwater and limit further migration of the groundwater contamination off-site.

Groundwater enters the trenches based on the head differential between the local water table
and the level maintained in the trench. The trenches are backfilled with coarse sand. A 6-inch
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diameter perforated high-density polyethylene collection pipe in the bottom of the trench drains
water from the trench to manholes where the water is collected and pumped to the groundwater
treatment facility.

Under normal operation, water levels are maintained at or near the bottom of the trenches. The
trenches can provide storage and continue to act as a hydraulic barrier until the water in the
trenches rises to the level of the water table. This storage capacity allows the hydraulic barrier to
continue even when the collection and treatment system needs to be shut down for repair or
maintenance for a short period of time.

Three properties south and southeast of the facility have foundation drain systems that are
connected to the groundwater collection system via gravity piping (801 S. Outagamie Street, 1410
W. Second Street, and 1414 W. Second Street). Additionally, the sump pump discharge at 1428
W. Second Street is connected to the collection system.

Groundwater collected in the west trench flows by gravity to Manhole 1 where the maximum depth
of the manhole/trench extends approximately 32 feet below ground surface (bgs). Groundwater
in the central and southeast trenches flows by gravity to Manhole 2, where the maximum depth
of the manhole extends approximately 31 feet bgs. The southeast trench collection piping enters
Manhole 2 at a depth of approximately 17 feet bgs, and the central trench collection piping enters
Manhole 2 at a depth of approximately 28 feet bgs. Groundwater from the manholes is piped to
the treatment facility (Figure 2 – Site Detail Map, Appendix A).

4.2 Groundwater Treatment System

From February 1997 through April 18, 2006, the treatment system operated in a manual batch
system mode. The groundwater treatment system was designed to be a fully automated batch
treatment process designed for control of total chromium. Each batch operation was capable of
treating 2,700 gallons of influent groundwater and took approximately 6 hours to complete a cycle
(i.e., from the start of filling the reaction tank to finishing the discharge to the City of Appleton
sanitary system). The system was capable of treating 10,800 gallons in a 24-hour period.

Pumps located in the two manholes convey groundwater from the collection trenches into the
storage tank. Float switches control water levels in the manholes. The pumps have a pumping
capacity of approximately 43 gallons per minute (gpm) each.

An aboveground tank stores water from the collection system to provide equalization of the
influent to be treated. The equalization tank has a 9,000-gallon capacity. A top-mounted, turbine
type, constant speed mixer, for mixing the tank contents and keeping solids in suspension, is
located on the tank. An ultrasonic level indicator monitors the water level in the tank. The water
level of the equalization tank is monitored by a programmable logic controller (PLC).
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Prior to the start of direct discharge on April 18, 2006, the reaction tank feed pump transferred
groundwater from the equalization tank to the reaction tank. The reaction tank feed pump was an
air-operated, double-diaphragm pump with an 86 gpm capacity. The reaction tank feed pump was
sized to fill the reaction tank working volume (2,700 gallons) in approximately 30 minutes.

The reaction tank has a capacity of 6,100 gallons. The conical bottom of the tank allowed for the
collection and transfer of sludge. The volume of water treated during a batch process was
approximately 2,700 gallons. Chemical and physical processes for the groundwater treatment
occurred in the reaction tank. The water was treated by batch process in the reaction tank as
follows: decant, fill, ferrous sulfate addition, caustic addition, aeration, flocculation, settling, and
sludge withdrawal.

The above systems were the primary parts in the treatment process. However, there were several
other components necessary for the successful treatment of contaminated groundwater. They
included a reaction tank mixer, reaction tank level detector, reaction tank air diffuser, reaction tank
pH monitor, air compressor, ferrous sulfate feed system, caustic feed system, sludge transfer
pump, sludge tank, and tanker truck feed pump. These components were monitored and/or
controlled by the PLC in the master control panel. Only the tanker transfer pump and the air
compressor were locally controlled. The system was designed to provide continuous batch
process treatment, if required.

The master control panel includes failure annunciators, pH strip chart recorder, data access
module, auto dialer, PLC system, and uninterruptible power supply. The master control panel also
sounds an audible alarm if an upset in the process or a failure is detected.

Although the system was designed to be a fully automated batch treatment process, the City of
Appleton industrial user permit required treated groundwater to be tested for hexavalent
chromium using a Hach hexavalent chromium test kit before discharge to the sanitary sewer
system. The treatment system (batch treatment and manual discharge) met discharge permit
conditions, but was labor intensive.

Groundwater brought into the treatment facility currently has contaminant concentrations below
City of Appleton industrial user permit discharge limits. The WDNR received approval from the
City of Appleton to perform direct discharge of untreated, collected groundwater beginning April
18, 2006, when influent concentrations meet discharge limits listed in the Appleton Industrial User
(Wastewater Discharge) Permit No. 06-21. Since April 18, 2006, collected groundwater has been
directly discharged without treatment to the City of Appleton sanitary sewer system.

The current Appleton Industrial User (Wastewater Discharge) permit was reissued on May 31,
2018 (Permit No. 18-21). The permit allows the continuation of direct discharge to the sanitary
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sewer as long as contaminant concentrations remain below discharge limits. Permit No. 18-21
expires at midnight, May 31, 2021.

The components of the treatment system are still present, but are not utilized. The treatment
system was reconfigured to allow direct discharge to the City of Appleton sanitary sewer system,
via Outfall 001. Water enters the equalization tank and flows from the tank under gravity to Outfall
001 from a discharge pipe located approximately 3.5 feet from the base of the tank. The
components of the currently configured groundwater collection and treatment system are depicted
on Figure 3 – Process Flow Diagram.

4.3 Influent and Effluent Quality

Terracon collects effluent samples from the sampling port on the equalization tank Outfall 001
discharge pipe. Samples are typically collected the first Thursday of the month. Unfiltered samples
are collected and analyzed for hexavalent chromium and total dissolved chromium. A pH value
from the Outfall 001 sample is also determined on the samples collected by using an Oakton
pHTestr. A summary of the laboratory analysis can be found in Table 1 – Influent and Effluent
Summary, Appendix B, which was included in the most recent operation and maintenance report,
Operation and Maintenance Report No. 59, dated November 12, 2019. In addition, compliance
sampling of the groundwater effluent is conducted twice per year by the City of Appleton and once
per year by Terracon. The sample is collected at the sampling port for Outfall 001 at the
equalization tank. The effluent is analyzed for the parameters listed in Table 2 – City of Appleton
Compliance Limits, Outfall 001, Appendix B, which was included in Operation and Maintenance
Report No. 59.

During the monthly monitoring events, unfiltered samples are collected from the Manhole 1
influent sampling port and from the Manhole 2 influent sampling port. The presence of hexavalent
chromium is measured in the Manhole 1 and 2 influent samples using a Hach test kit, model
Pocket Colorimeter II, and pH values are determined using an Oakton pHTestrs. A summary of
the testing results and the estimated pounds of total chromium removed by the system each
month is shown in Table 1.

Total flows from Outfall 001, from Manhole 1, and from Manhole 2 are recorded on an Operator
Log Sheet during the monthly sample collection. Total flows from Outfall 001, from Manhole 1,
and from Manhole 2 are also recorded periodically throughout the month (Table 1 – Influent and
Effluent Summary, Appendix B).

While more recent system data has been reported on a monthly basis throughout 2020, this
evaluation uses data reported through October 2019 as this is the most recent data presented as
part of an annual evaluation of the groundwater collection and treatment system’s operation and
maintenance activities. Terracon utilized the operational data presented in Tables 1 and 2 to
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evaluate influent and effluent characteristics since the start of direct discharge to the City of
Appleton sanitary sewer system in April 2006, and for the last 12-month period presented in
Operation and Maintenance Report No. 59 (November 2018 to October 2019). The range of
contaminant concentrations and flow rates, with average, minimum, and maximum values, are
summarized in Table 3 – Groundwater Collection and Treatment System Operational Parameters,
Appendix B. Based on the data collected between November 2018 and October 2019, the
average discharge rate is approximately 3,000 gallons per day (gpd), with approximately 68
percent of the flow coming from Manhole 2. These flow rates are consistent with the long-term
operational averages of the system. The average pH and hexavalent chromium concentration
measured in the influent from Manhole 1 have been slightly higher than the influent from
Manhole 2.

 REMEDIAL ACTION OPTIONS EVALUATION

Based on discussions with the WDNR, Terracon understands the purpose of the remedial action
options evaluation is to identify and evaluate options for treating the groundwater collection
system influent if it is found to contain PFAS, and not to provide in situ treatment of groundwater
prior to collection by the existing groundwater collection system.

Terracon identified likely remedial action options in accordance with NR 722.07(2) by consulting
with its National PFAS Practice Resource Group, contacting qualified treatment technology
vendors, and reviewing the ITRC guidance document “Per- and Polyalkyl Substances” (ITRC
PFAS-1, April 2020). The EPA Drinking Water Treatability Database (TDB) was also reviewed,
as the TDB focuses of the treatment of water as a media. Because PFAS is an emerging
contaminant, several technologies are being evaluated by researchers and the regulated
community, but relatively few are considered established technologies for this class of
contaminants. As noted by the ITRC guidance document, “Treatment technologies for PFAS in
environmental media are still evolving and it is prudent to use caution in implementing long-term
remedies”. Terracon identified the following remedial action options for treating the groundwater
collection system influent:

No Action;
Influent treatment with granular activated carbon;
Influent treatment with ion exchange resin; and
Influent treatment by reverse osmosis.

Each of the identified remedial action options were evaluated in accordance with NR 722.07(4),
WAC. PFAS data is not yet available for the groundwater or groundwater collection and treatment
system influent. This evaluation assumed that PFAS influent concentrations will be within a range
that is treatable by the listed options. Implementation of a remedial action option may be
influenced by the PFAS sampling program. For example, it may be found that the influent from
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one manhole contains PFAS at concentrations above their laboratory limits of detection, but the
influent from the other manhole does not. Such results would affect the configuration of the
selected option and sizing of equipment, which would in turn affect costs.

5.1 No Action

This option would consist of continuing to operate the existing groundwater collection and
treatment system, without implementing modifications to the system.

Technical Feasibility (NR 722.07(4)(a)): This remedial action option would not remove PFAS from
the groundwater collection and treatment system influent. The long-term effectiveness of this
remedial action option would be based on whether discharge of PFAS to the City of Appleton
sewer system would protect public health, safety, and welfare, and the environment over time.
Based on discussions with the City of Appleton, discharge limits have not been established for
PFAS, and there are no plans to adopt discharge limits in the near term. The WDNR has not yet
adopted discharge limits for publicly owned treatment works (POTWs). The absence of discharge
limits suggests that a ‘no action’ remedial action option may be feasible in the short term.
However, the WDNR has initiated rulemaking to establish discharge limitations for PFAS and
develop surface water quality criteria under NR 105, WAC, which may affect the long-term
effectiveness of this options.

A ‘no action’ remedial action option would be easily implemented, as modifications to the
groundwater collection and treatment system would not be needed. Because the WDNR is
proceeding with rulemaking to develop discharge limitations for PFAS, it would be useful to collect
effluent quality data for PFAS over time, to evaluate the short- and long-term effectiveness of this
remedial action option as trends in PFAS concentrations could be evaluated. Discharge
monitoring is already being conducted for the groundwater collection and treatment system, so
addition of PFAS as an analytical parameter could be easily implemented. Inclusion of PFAS in
the discharge monitoring program would also identify an increase in PFAS concentrations in the
effluent and indicate that ‘no action’ may no longer be feasible and indicate another remedial
action option should be implemented.

Because a ‘no action’ remedial action option would be similar to the current operation of the
groundwater collection and treatment system, changes to the Cooperative Agreement between
the City of Appleton and the WDNR should not be needed.

Operation of the groundwater collection and treatment system is considered a long-term remedy
at the site. Consequently, the ‘restoration time frame’ criteria (NR 722.07(4)(a)(4)) was not
considered in this evaluation.
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Economic Feasibility (NR 722.07(4)(b)): This remedial action option would not require capital or
initial costs. It is likely that this remedial action option would require implementation of a modified
discharge monitoring program to evaluate its continued feasibility. The cost for the modified
monitoring program would be considered part of this option’s annual operation and maintenance
costs.

For the evaluation of economic feasibility, it was assumed that the monthly discharge monitoring
program would be modified to include the collection of samples from the influent from Manholes
1 and 2 and the effluent for laboratory analysis of PFAS. The WDNR has not yet issued
certifications to laboratories for PFAS analysis, although several laboratories have applied for
certification and have been audited by the WDNR. The WDNR has adopted USEPA Method 537.1
for drinking water samples. For aqueous and solid matrices, the WDNR is directing laboratories
to follow their method standard operating procedure (SOP) for liquid chromatography/mass
spectroscopy (LC/MS) and the WDNR document “Wisconsin PFAS Aqueous (Non-Potable
Water) and Non-Aqueous Matrices Method Expectations”, dated December 16, 2019. The
samples would be analyzed for the WDNR’s list of 36 PFAS.

A cost estimate for this remedial action option, including total present worth costs (as state
environmental monies are being expended) is included in Table 4 – Cost Estimate, Remedial
Action Options. The cost estimate assumes 5 years of annual operation, maintenance, and
monitoring for this and the other remedial action options to provide a uniform basis of comparison.

5.2 Granular Activated Carbon

Granular activated carbon (GAC)-based treatment technologies rely on sorption to remove
contaminants from a media, usually air or water. In this application, a pair of canisters containing
GAC would be rented from a vendor and installed near the equalization tank. A transfer pump
would be connected to the equalization tank and plumbed to a bag filter to remove particulates
from the influent before entering the GAC system. Water would be pumped through the GAC,
which would remove contaminants via sorption, and the treated effluent discharged to Outfall 001.
The use of two canisters is a common application; the first (lead) canister provides initial removal
of contaminants, while the second (lag) canister acts as a polishing step to further reduce
contaminants prior to discharge and mitigate the potential for breakthrough and exceedance of a
discharge limit if one canister is used. As the system operates and sorption sites within the GAC
become filled, the lead canister is removed from service, and the lag canister becomes the lead
canister. A new canister is installed as the lag canister. A monitoring program would be
implemented to measure concentrations in the influent and effluent, and in water leaving the lead
canister, to determine when canisters should be changed.

Spent canisters would be returned to the vendor under a service contract. GAC is commonly
subjected to a regeneration process for most common canisters and returned to service. The
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IRTC guidance document states “Spent GAC that contains PFAS can be thermally reactivated
and reused, which may result in a lower cost media replacement option versus new GAC.
However, some regulatory agencies may not allow the use of reactivated GAC for drinking water
systems.”. Because the groundwater collection and treatment system is not used for drinking
water, it is assumed that the WDNR would allow the spent GAC to be regenerated.

Based on the average discharge rate of approximately 3,000 gpd and discussions with a
remediation system vendor, it is assumed that two 500-pound canisters would be used.
Information describing the bag filter unit and GAC canisters is included in Appendix C. It is further
assumed that the design discharge concentration would be equivalent to the 20 parts per trillion
(ppt) groundwater enforcement standard (ES) recommended by the Wisconsin Department of
Health (WDH) in June 2019 for perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic
acid (PFOS), individually and combined. Final selection of the canister size would be based on
the concentration of PFAS in the influent. As previously noted, influent PFAS concentrations are
not yet known. For cost estimating purposes, this evaluation assumes that one canister would be
changed every 6 months. The proposed canisters are rated for a maximum flow rate of 10 gallons
per minute (gpm). The average and maximum pumping rates from the groundwater collection and
treatment system observed over the past 12 months are within the design capacity of the
proposed canisters. Short-term flow rates from the manholes can approach 40 gpm after major
precipitation events. The trenches likely have enough storage capacity to allow the system to
manage short-term increases and flow, which would be further evaluated during the design
process.

Technical Feasibility (NR 722.07(4)(a)): This remedial action option would remove PFAS from the
groundwater collection and treatment system influent. The use of GAC treatment would be
effective in the long term by reducing the volume of PFAS-contaminated media by concentrating
the PFAS into the GAC, and would be protective of public health, safety, and welfare, and the
environment over time by decreasing the concentration of PFAS in the groundwater collection
and treatment system effluent. This remedial action option would be effective in the short term,
as this option could be quickly implemented. The EPA’s TDB states that GAC treatment has been
shown to remove greater than 99 percent of many PFAS; however, this remedial action option is
more effective in removing longer-chain PFAS, and more effective at removing perfluorinated
sulfonates than perfluoroalkyl acids. The results from the PFAS groundwater monitoring program
will need to be reviewed to further evaluate this remedial action option. GAC generally sorbs
contaminants in a non-preferential manner. The presence of other contaminants, particularly
“organic matter”, may shorten the operating life of the GAC canisters. Available data suggests the
influent contains relatively low concentrations of organics. The presence of chromium in the
influent was discussed with a remediation vendor, who indicated the chromium should not
interfere with GAC performance. A treatability sample would be collected for analysis of organic
and inorganic constituents.
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GAC treatment could be easily implemented, as it is a common and proven technology. The ITRC
guidance document states “GAC is an established water treatment technology proven to
effectively treat long-chain PFAS (such as PFOS, PFOA, and PFNA). The application of GAC as
a treatment technology for PFAS removal has been practiced for over 15 years at more than 45
military installations, as well as several industrial sites and publicly owned treatment works…
involving private and municipal drinking water supplies”. As noted earlier, influent, effluent, and
system water samples would need to be collected to confirm treatment effectiveness and
determine when the lead and lag canisters should be changed. Discharge monitoring is already
being conducted for the groundwater collection and treatment system, so addition of PFAS as an
analytical parameter could be easily implemented, by installing sample ports during installation of
the treatment system. The monitoring and maintenance program would also be modified to record
system data such as pressure and flow, and to conduct routine maintenance such as bag filter
changeouts.

If GAC treatment was installed, the modified groundwater collection and treatment system would
operate in a manner similar to its current configuration. Changes to the Cooperative Agreement
between the City of Appleton and the WDNR should not be needed. The City of Appleton should
be informed of the system modifications. The daily inspection checklist used by City of Appleton
staff should be reviewed and, if necessary, modified.

Operation of the groundwater collection and treatment system is considered a long-term remedy
at the site. Consequently, the ‘restoration time frame’ criteria (NR 722.07(4)(a)(4)) was not
considered in this evaluation.

Economic Feasibility (NR 722.07(4)(b)): This remedial action option requires capital costs for
installation of the GAC canisters and a new transfer pump (if the existing pump from the previous
system cannot be reused), and updating the PLC to control the pump and improve overall system
operation. The WDNR has discussed upgrading the PLC with a local electrical contractor, and it
assumed that such an upgrade would be completed in conjunction with implementing this
remedial action option. This remedial action option would require initial costs for design, and
implementation of a modified discharge monitoring program to evaluate performance and assist
with operational decisions. Periodic changeout and regeneration of the GAC canisters would also
be required. Changeout frequency would be dependent on the concentration of contaminants in
the influent, the discharge limit, and field-observed breakthrough time. As noted above, because
the influent PFAS concentration has not yet been determined, this evaluation assumes that
changeout would occur every 6 months (twice per year). The cost for the modified monitoring
program and canister changeout would be considered part of this option’s annual operation and
maintenance costs.

For this evaluation of economic feasibility, it is assumed that the monthly discharge monitoring
program would be modified to include the collection of a sample from the influent, effluent, and
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from between the lead and lag GAC canisters for laboratory analysis of PFAS. The samples would
be analyzed for the WDNR’s list of 36 PFAS as described for the other remedial action options.

A cost estimate for this remedial action option, including total present worth costs is included in
Table 4 – Cost Estimate, Remedial Action Options. The cost estimate assumes 5 years of annual
operation, maintenance, and monitoring for this remedial action option.

5.3 Ion Exchange

Ion exchange treatment technologies, like GAC, rely on sorption to remove contaminants from a
media. In this application, a pair of canisters containing ion exchange resin would be rented from
a vendor and installed near the equalization tank. A transfer pump would be connected to the
equalization tank and plumbed to a bag filter to remove particulates from the influent before
entering the ion exchange system. Water would be pumped through the ion exchange resin, which
would remove contaminants via sorption, and be discharged to Outfall 001. As with GAC, the use
of a lead and lag canister is a common application. Unlike GAC, two options are available for
management of the ion exchange resin. A monitoring program would be implemented to measure
concentrations in the influent and effluent, and in water leaving the lead canister, to determine
when canisters should be changed. Spent canisters would be returned to the vendor for proper
disposal under a service contract.

Based on the average discharge rate of approximately 3,000 gpd and discussions with a
remediation vendor, it is assumed that two 1.2-cubic-foot canisters would be used. Information
describing the bag filter unit, ion exchange canisters, and a typical resin for PFAS removal  is
included in Appendix C. It is further assumed that the design discharge concentration would be
equivalent to the 20 ppt groundwater ES recommended by the WDH for PFOA and PFOS,
individually and combined. As previously noted, influent PFAS concentrations are not yet known.
For cost estimating purposes, this evaluation assumes that one canister would be changed every
6 months. The average and maximum pumping rates from the groundwater collection and
treatment system observed over the past 12 months are within the design capacity of the
proposed canisters. Short-term flow rates from the manholes can approach 40 gpm after major
precipitation events. The trenches likely have enough storage capacity to allow the system to
manage short-term increases and flow, which would be further evaluated during the design
process.

Technical Feasibility (NR 722.07(4)(a)): This remedial action option would remove PFAS from the
groundwater collection and treatment system influent. The use of ion exchange treatment would
be effective in the long term by reducing the volume of PFAS-contaminated media by
concentrating the PFAS into the resin, and would be protective of public health, safety, and
welfare, and the environment over time by decreasing the concentration of PFAS in the
groundwater collection and treatment system effluent. This remedial action option would be
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effective in the short term, as this option could be quickly implemented. The EPA’s TDB indicates
that ion exchange treatment exhibits greater variability (zero to greater than 99 percent in full-
scale application) in removal efficiency, and that resin selection is based on the individual PFAS
in the influent. Resins can be selected to remove short-chain PFAS more effectively than GAC,
but analytical data is needed for resin selection. The results from the PFAS groundwater
monitoring program will need to be reviewed to further evaluate this remedial action option. The
ITRC guidance document states that “Co-contaminants (including organic and inorganic
compounds) may significantly reduce the removal capacity of (ion exchange) for PFAS, although
this depends on the selectivity of the (ion exchange) resin. Because of the variability in resin
behavior, as well as groundwater chemistry, influent characterization is needed to assess
potential pretreatment options to remove co-contaminants.” Because the influent is not currently
pre-treated to remove hexavalent chromium, restarting the chromium treatment process could
add significant additional operating costs if a resin cannot be found that is unaffected by
hexavalent chromium at the concentrations present in the influent. Based on preliminary
discussions with a remediation vendor, the chromium concentrations present in the influent should
not impede the performance of ion exchange. Terracon has used ion exchange to treat water at
other chromium sites in Wisconsin. If necessary, an additional ion exchange canister could be
used to provide pre-treatment for chromium. A treatability sample would be collected for analysis
of organic and inorganic constituents.

Ion exchange treatment could be easily implemented, as it is a common and proven technology.
The ITRC guidance document states “The development and use of selective resins for PFAS
removal is relatively new but already well established”. As noted earlier, influent, effluent, and
system water samples would need to be collected to confirm treatment effectiveness and
determine when the lead and lag canisters should be changed. Discharge monitoring is already
being conducted for the groundwater collection and treatment system, so addition of PFAS as an
analytical parameter could be easily implemented, by installing sample ports during installation of
the treatment system. The monitoring and maintenance program would also be modified to record
system data such as pressure and flow, and to conduct routine maintenance such as bag filter
changeouts.

If ion exchange treatment was installed, the modified groundwater collection and treatment
system would operate in a manner similar to its current configuration. Changes to the Cooperative
Agreement between the City of Appleton and the WDNR should not be needed. The City of
Appleton should be informed of the system modifications. The daily inspection checklist used by
City of Appleton staff should be reviewed and, if necessary, modified.

Operation of the groundwater collection and treatment system is considered a long-term remedy
at the site. Consequently, the ‘restoration time frame’ criteria (NR 722.07(4)(a)(4)) was not
considered in this evaluation.
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Economic Feasibility (NR 722.07(4)(b)): This remedial action option requires capital costs for
installation of the ion exchange canisters and new transfer pump (assuming the existing pump
from the previous system cannot be reused), and updating the PLC to control the pump and
improve overall system operation. As noted earlier, the WDNR is evaluating upgrading the PLC,
and it assumed that such an upgrade would be completed in conjunction with implementing this
remedial action option. This remedial action option would require initial costs for design, and
implementation of a modified discharge monitoring program to evaluate performance and assist
with operational decisions. Periodic changeout and disposal of the ion exchange canisters would
also be required. Changeout frequency would be dependent on the concentration of contaminants
in the influent, the discharge limit, and field-observed breakthrough time. Because the influent
PFAS concentration has not yet been determined, this evaluation assumes that changeout would
occur every 6 months (twice per year). The cost for the modified monitoring program and canister
changeout would be considered part of this option’s annual operation and maintenance costs.

For this evaluation of economic feasibility, it is assumed that the monthly discharge monitoring
program would be modified to include the collection of a sample from the influent, effluent, and
from between the lead and lag canisters for laboratory analysis of PFAS. The samples would be
analyzed for the WDNR’s list of 36 PFAS as described for the other remedial action options.

A cost estimate for this remedial action option, including total present worth costs is included in
Table 4 – Cost Estimate, Remedial Action Options. The cost estimate assumes 5 years of annual
operation, maintenance, and monitoring for this remedial action option.

5.4 Reverse Osmosis

Reverse osmosis (RO) technologies remove contaminants by passing pressurized water across
a semipermeable membrane, separating the influent into a treated water (permeate) and rejected
water (concentrate). In this application, the influent is pumped into a vessel containing the
membrane using a dedicated high-pressure pump. The permeate would be discharged to Outfall
001, and the concentrate would be transferred to a storage tank for offsite disposal. A monitoring
program would be implemented to measure concentrations in the influent and effluent. Periodic
coordination for disposal of the concentrate would also be required.

The EPA’s TDB indicates that RO technology has been found to be effective, achieving PFAS
removal of greater than 99 percent. As previously noted, the EPA TDB focuses on technology
usage for drinking water. The ITRC guidance document states that “Membranes are highly
susceptible to fouling (loss of production capacity) because some accumulated material cannot
be removed from the membrane surface. Therefore, effective pretreatment to remove suspended
solids is a necessity for any RO system. Pretreatment technologies would be specific to the RO
feedwater quality.” RO is often employed with ultrafiltration as a pretreatment strategy. The ITRC
guidance document also indicates that RO has been used in bench-scale and pilot plants, but
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there is no reference to full-scale applications in non-drinking water applications. Lastly, the need
for a high-pressure pump and the generation of a concentrate that requires subsequent disposal
are also listed by ITRC as limitations. Based on these factors, RO was not retained for further
evaluation as a remedial action option.

 INTERIM ACTION OPTIONS EVALUATION

The results of the PFAS sampling event may require treatment of the effluent before a remedial
action option is approved by WDNR. In addition, although the City of Appleton has not developed
discharge limits for PFAS, discharge of groundwater from the groundwater collection system to
the sanitary sewer system may be suspended by the City of Appleton as a precautionary measure.
At WDNR’s request, this remedial action options evaluation also included the identification and
evaluation of interim action options to allow the continued collection of groundwater by the existing
system while the selected PFAS remedial action option is implemented. This evaluation assumes
that an interim action option would be implemented for a 6-month period.

Terracon identified likely interim action options in accordance with NR 708.11, WAC, by consulting
with its National PFAS Practice Resource Group, contacting qualified treatment technology
vendors, and reviewing the ITRC guidance document and EPA TDB. As noted in the earlier
discussion regarding the identification of remedial action options, PFAS is an emerging
contaminant, with few established treatment technologies. Terracon identified the following
interim action options:

No Action;
Transport of effluent to an offsite facility for treatment and disposal; and
Installation of a temporary treatment system.

The interim action options were evaluated in accordance with NR 708.11, WAC, and the economic
feasibility criteria established in NR 722.07(4)(b), WAC.

6.1 No Action

This interim action option would consist of continuing to operate the existing groundwater
collection and treatment system without PFAS treatment. This interim action could be
implemented to provide additional PFAS monitoring data to determine whether a remedial action
option other than ‘no action’ is needed. The City of Appleton or WDNR has not yet established
discharge limits for PFAS, but one or both stakeholders may determine that it would be beneficial
in the long term to reduce the concentration of PFAS being discharged. In the absence of a
discharge limit, this option could be used while the design, funding, and implementation of a
remedial action option other than ‘no action’ is completed.
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Interim Action Selection Criteria (NR 708.11, WAC): This remedial action option would not remove
PFAS from the groundwater collection and treatment system influent. The feasibility of this interim
action option would be based on whether discharge of PFAS to the City of Appleton sewer system
would protect public health, safety, and welfare, and the environment over time. Based on
discussions with the City of Appleton, discharge limits have not been established for PFAS, and
there are no plans to adopt discharge limits in the near term. The WDNR has not yet adopted
discharge limits for POTWs. The absence of discharge limits suggests that a ‘no action’ remedial
action option may be feasible in the short term, while additional PFAS effluent concentration data
is collected.

Since discharge limits have not been established, this option could be considered in compliance
with state and federal public health standards. Because a ‘no action’ remedial action option would
be similar to the current operation of the groundwater collection and treatment system, changes
to the Cooperative Agreement between the City of Appleton and the WDNR should not be needed.

This interim action option would not employ recycling or treatment; however, the use of a ‘no
action’ option would meet the intent of this criteria in reducing waste generation.

A ‘no action’ interim action would be consistent with any of the proposed remedial action options,
if the groundwater collection and treatment system discharge monitoring program was modified
to include PFAS as an analytical parameter. This modification would provide data to evaluate
design of the selected remedial action option, or future selection of a remedial action option if the
discharge monitoring program identified an increase in PFAS concentrations in the effluent and
indicate that ‘no action’ may no longer be feasible.

Economic Feasibility (NR 722.07(4)(b)): This interim action option would not require capital or
initial costs. It is likely that this remedial action option would require implementation of a modified
discharge monitoring program to evaluate its continued feasibility. For this evaluation of economic
feasibility, it is assumed that the monthly discharge monitoring program would be modified to
include the collection of a sample from the influent from Manholes 1 and 2 and the effluent for
laboratory analysis of PFAS for a 6-month period. The samples would be analyzed for the
WDNR’s list of 36 PFAS as described for the remedial action options

A cost estimate for this interim action option, is included in Table 5 – Cost Estimate, Interim Action
Options. Because the duration of this interim action option is assumed to be 6 months, costs are
considered total present worth costs.

6.2 Offsite Treatment

This interim action option would consist of ceasing the discharge of water from the groundwater
collection and treatment system. Water would be allowed to accumulate in the equalization tank,
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and when a sufficient volume is accumulated, a contracted waste disposal vendor would be
contacted to pump the tank contents into a tanker truck for transport to a licensed disposal facility.
Observations of the groundwater collection and treatment system indicate that some days may
generate an insufficient volume of water for disposal, while other days may require multiple tanker
trucks. Based on an average pumping rate of 3,000 gallons per day, it is assumed that an average
daily disposal of one tanker truck of water would be required.

Selection of a disposal facility would be dependent on the concentration of PFAS in the
accumulated water. As with many aspects of PFAS, disposal practices are evolving. EPA has not
yet promulgated regulations regarding the management of waste containing PFAS. The WDNR’s
PFAS Technical Advisory Group has reviewed disposal options through its Waste Management
Subgroup. Based on the most recent information from this subgroup, found in a November 7,
2019, presentation, research into best management practices for PFAS-containing waste is
ongoing. For the purpose of this proposal, Terracon contacted Clean Harbors for disposal options
and pricing. This evaluation assumes the water would be transported to the Clean Harbors facility
in Sarnia, Ontario, for disposal via incineration.

Interim Action Selection Criteria (NR 708.11, WAC): This remedial action option would remove
PFAS from the groundwater collection and treatment system influent. The feasibility of this interim
action option would be based on whether a suitable disposal facility could be identified. Because
PFAS-containing effluent would not be discharged to the City of Appleton sewer system, this
interim action option would protect public health, safety, and welfare, and the environment onsite.
However, the distance and frequency of hauling the water to an offsite disposal facility carries
potential risk.

The disposal facility would be selected by completing a waste stream profile and (if needed)
laboratory analysis to characterize the waste stream for offsite disposal. Analytical testing, waste
characterization, transportation and disposal would be completed in compliance with state and
federal public health standards. Logistics associated with the transfer of water from the
equalization tank to tanker trucks would need to be evaluated and established to limit interference
with the City of Appleton’s use of the building under the Cooperative Agreement between the City
of Appleton and the WDNR. The City of Appleton should be informed of the system modifications.
The daily inspection checklist used by City of Appleton staff should be modified to include
inspection of the temporary treatment system and associated transfer lines.

This interim action option would employ recycling or treatment, reducing the concentration of
PFAS in the water. However, this interim action option would require daily hauling of water to the
disposal facility, resulting in a larger carbon footprint than onsite options.

This interim action would be consistent with any of the proposed remedial action options, as it
would eliminate the discharge of PFAS-contaminated effluent to the City of Appleton sewer
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system. This option assumes that additional water sampling would not be needed after completion
of the initial waste profile testing.

Economic Feasibility (NR 722.07(4)(b)): This interim action option would not require capital costs.
Initial costs would include waste profile sampling and analysis and disposal facility profile fees.
This interim action options assumes that 3,000 gallons of accumulated water would be hauled to
the disposal facility on a daily basis for 6 months.

A cost estimate for this interim action option, is included in Table 5 – Cost Estimate, Interim Action
Options. Because the duration of this interim action option is assumed to be 6 months, costs are
considered total present worth costs.

6.3 Temporary Treatment System

This interim action option would consist of installing a temporary water treatment system. The
temporary water treatment system would be rented from a qualified vendor and installed at the
site. Based on the remedial action options evaluation and an initial review of the available influent
data with a remediation vendor, the temporary water treatment system would utilize GAC, with all
of the necessary pumps, valves, and controls as a self-contained ‘skid-mounted’ unit. Water would
be pumped from the equalization tank to the temporary water treatment system, treated, and
discharged to Outfall 001. The groundwater collection and treatment system monitoring would be
modified to include collection of samples from the temporary water treatment system to evaluate
treatment efficiency, compliance with stakeholder-established discharge limits, and guide system
maintenance decisions. Information describing a typical system is included in Appendix C. The
dimensions of the proposed temporary treatment system trailer are approximately 16 feet long by
8 feet wide. There is insufficient room inside the building for the trailer. The trailer would likely
need to be located along the east side of the building, inside the fence. Winterization of the system
and conveyance hoses would be necessary if the system operated during the winter months.

Interim Action Selection Criteria (NR 708.11, WAC): This remedial action option would remove
PFAS from the groundwater collection and treatment system influent. The feasibility of this interim
action option would be based on whether a suitable location for the system that is acceptable to
the City of Appleton can be found. Because the influent would be treated to remove PFAS, this
interim action option would protect public health, safety, and welfare, and the environment.

Operation of a temporary water treatment system would be consistent with the current discharge
approval from the City of Appleton. Contaminated media from the temporary water treatment
system would be completed in compliance with state and federal public health standards. The
temporary treatment system could likely be placed in an area of the site that would limit
interference with the City of Appleton’s use of the building under the Cooperative Agreement
between the City of Appleton and the WDNR.
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This interim action option would employ recycling or treatment, reducing the concentration of
PFAS in the water.

This interim action would be consistent with any of the proposed remedial action options, as it
would eliminate the discharge of PFAS-contaminated effluent to the City of Appleton sewer
system. Because the groundwater collection and treatment system monitoring would be modified
to include collection of samples from the temporary water treatment system for PFAS analysis,
this interim action option would produce additional data to further evaluate the remedial action
options. In addition, performance of the temporary groundwater treatment system could be used
to evaluate whether GAC would be effective as a remedial action option.

Economic Feasibility (NR 722.07(4)(b)): This interim action option would not require capital costs,
as the entire temporary water treatment system would be rented, and returned to the vendor at
the end of the interim action. Initial costs may include supplemental sampling and analysis of the
influent to assist the vendor in configuring the system. Because the temporary water treatment
system would be parked outdoors, additional costs for winterization would be incurred if this option
was implemented during winter months. This interim action options assumes that the temporary
groundwater treatment system and associated monitoring program would operate for 6 months.

A cost estimate for this interim action option, is included in Table 5 – Cost Estimate, Interim Action
Options. Because the duration of this interim action option is assumed to be 6 months, costs are
considered total present worth costs.

 CONCLUSIONS AND RECOMMENDATIONS

In accordance with the WDNR’s request, Terracon identified and evaluated remedial action
options and interim action options for managing effluent from the existing groundwater collection
and treatment system. The intent of this evaluation was to identify a suitable remedial action
option to address PFAS in the effluent, if detected during the upcoming PFAS groundwater
monitoring program. The evaluation also considered interim action options that could be utilized
if effluent treatment is needed while the selected remedial action option is implemented.

7.1 Remedial Action Options

Terracon identified the following remedial action options for treating the groundwater collection
system influent:

No Action;
Influent treatment with granular activated carbon;
Influent treatment with ion exchange resin; and
Influent treatment by reverse osmosis
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Each of the identified remedial action options were evaluated in accordance with NR 722.07(4),
WAC. PFAS data is not yet available for the groundwater or groundwater collection and treatment
system influent. This evaluation assumed that PFAS influent concentrations will be within a range
that is treatable by the listed options.

Based on the remedial action evaluation, RO was eliminated from further consideration. In the
absence of PFAS discharge limits from the City of Appleton or the WDNR, the ‘no action’ remedial
action option is considered feasible based on technical and economic criteria. However, PFAS is
considered to be an emerging contaminant by the WDNR and the EPA, and discharge to the City
of Appleton sewer system may not be an attractive option for the project stakeholders. Of the
remaining remedial action options, GAC treatment is considered to be the most feasible based
on technical and economic criteria.

7.2 Interim Action Options

Terracon identified the following interim action options:

No Action;
Transport of effluent to an offsite facility for treatment and disposal; and
Installation of a temporary treatment system.

The interim action options were evaluated in accordance with NR 708.11, WAC, and the economic
feasibility criteria established  in NR 722.07(4)(b), WAC

As with the remedial action evaluation, the ‘no action’ remedial action option was considered
feasible based on technical and economic criteria. While this option may not be attractive to
project stakeholders in the long term, it offers short-term advantages. The costs associated with
implementing an interim action or remedial action other than ‘no action’ are high. The need to
park a temporary water treatment system outdoors would increase costs in the winter and may
lead to operational issues. Consequently, implementing ‘no action’ as an interim action with
modification to the groundwater collection and treatment system monitoring program would allow
confirmation of the PFAS groundwater monitoring program results prior to proceeding with the
expense of designing and implementing more aggressive actions. If this option is not considered
attractive by the project stakeholders, use of a temporary treatment system is considered to be
the most feasible based on interim action and economic criteria. This interim action would provide
additional PFAS data for the groundwater collection and treatment system effluent, and would
serve as a field test of influent treatment. Offsite treatment of PFAS-contaminated water from the
groundwater collection and treatment system is not likely economically feasible based on current
disposal technologies.
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7.3 Recommendations

Terracon recommends ‘no action’ as an interim action with modification to the groundwater
collection and treatment system monitoring program. If this is not acceptable to the project
stakeholders, use of a temporary treatment system is recommended as an alternative, which
would require preparation of a Scope of Work to solicit specific costs, based on the PFAS data.

If the PFAS groundwater monitoring program results and the results of the interim action
monitoring program indicate that PFAS treatment of the effluent is warranted, Terracon
recommends the use of GAC treatment as a remedial action option. Terracon recommends the
preparation of a remedial design report in accordance with NR 724, WAC. Initiation of the design
process should not begin until receipt of the PFAS groundwater sampling program results, as
implementation and design will be influence by the PFAS sampling results.

 GENERAL COMMENTS

The analysis and opinions expressed in this report are based upon data obtained from the system
operation and maintenance activities and laboratory chemical analyses at the indicated locations
or from other information discussed in this report. This report does not reflect variations in
subsurface stratigraphy, hydrogeology, and contaminant distribution that may occur across the
site. Actual subsurface conditions may vary and may not become evident without further
assessment.

This report was prepared for the exclusive use of our client for specific application to the project
discussed and has been prepared in accordance with generally accepted environmental
engineering practices. No warranties, express or implied are intended or made. In the event any
changes in the nature or location of suspected sources of contamination as outlined in this report
are observed, the conclusions and recommendations contained in this report shall not be valid
unless these changes are reviewed and the opinions of this report are modified or verified in
writing by Terracon.
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I, Edmund A. Buc, P.E., hereby certify that I am a registered professional engineer in the State of
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TABLE 1
Influent - Effluent Compliance Summary

N.W. Mauthe Superfund Site
Appleton, Wisconsin

Terracon Project No. 58117057

Date
For Linear

Interpolation

Metered
Discharge
Reading
(gallons)

Gallons
Discharged

Between Meter
Reading

Monthly
Discharge
(gallons) pH

Hexavalent
Chromium

Lab Analysis
(mg/L)

[Local Limit
4.5 mg/L]

Total
Chromium

Lab
Analysis1

(mg/L) [Local
Limit 7.0

mg/L]

Flow
Totalizer #1

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

Flow
Totalizer #2

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

09/25/07 8,290,363
10/01/07 8,300,685

10/01/07 8,301,251 10,888
10/02/07 8,301,251 0 7.7
10/15/07 8,324,675 23,424
10/16/07 8,324,675 0 7.4 1.700 6.93 3.9 7.30 0.60
10/22/07 8,355,957 31,282
10/23/07 8,355,957 0 7.5 1.500 7.04 3.75 NA NA
10/29/07 8,370,413 14,456 October
10/30/07 8,370,413 0 71,891 7.4 1.900 NA NA NA NA

11/01/07 8,372,575
11/05/07 8,377,912 7,499
11/06/07 8,377,912 0 November 8.3 1.900 1.300 7.8 4.30 8.2 0.18
11/16/07 8,386,583 8,671 21,587

12/01/07 8,394,162
12/03/07 8,395,372 8,789
12/04/07 8,395,372 0 8.6 3.100 2.500 8.4 4.60 8.6 0.16
12/12/07 8,399,522 4,150 December
12/21/07 8,402,508 2,986 25,977

01/01/08 8,420,139
01/01/08 8,420,868 18,360
01/02/08 8,420,868 0 8.7 1.300 1.200 8.4 4.50 8.7 0.62
01/02/08 8,421,628 760
01/10/08 8,459,333 37,705
01/15/08 8,479,244 19,911 January
01/25/08 8,497,063 17,819 84,612

02/01/08 8,504,750
02/01/08 8,505,562 8,499
02/03/08 8,507,408 1,846 February
02/04/08 8,507,408 0 22,861 8.9 1.700 1.600 8.7 2.60 8.8 0.70

03/01/08 8,527,611
03/02/08 8,528,931 21,523 March 9.0 2.9 2.500 8.7 3.60 8.8 2.50
03/31/08 8,653,211 124,280 128,713

04/01/08 8,656,324
04/01/08 8,657,629 4,418 9.0 1.6 1.530 8.7 1.60 8.9 1.45
04/01/08 8,661,298 3,669
04/04/08 8,682,788 21,490
04/07/08 8,697,084 14,296
04/08/08 8,697,084 0 9.1 0.063 8.7 1.40 8.9 0.54
04/14/08 8,790,128 93,044
04/15/08 8,790,128 0 9.1 0.36 8.7 0.90 8.8 0.17
04/15/08 8,797,710 7,582 Installed Installed
04/16/08 8,804,525 6,815 1,074 2,804
04/16/08 8,806,972 2,447 1,589 3,661
04/21/08 8,826,834 19,862 5,176 11,176
04/22/08 8,826,834 0 9.1 0.87 5,649 8.8 0.95 12,292 8.9 0.55
04/28/08 8,860,276 33,442 April 13,291 36,802
04/29/08 8,860,276 0 212,193 9.1 0.51 14,721 8.8 0.96 40,534 9.1 0.43

05/01/08 8,868,517
05/05/08 8,890,994 30,718 22,372 59,203
05/06/08 8,890,994 0 9.1 0.95 0.679 22,844 8.7 1.14 60,259 8.8 0.62
05/12/08 8,907,573 16,579 28,018 70,853
05/13/08 8,907,573 0 9.2 0.69 28,487 8.8 1.00 71,555 9.0 0.34
05/19/08 8,920,045 12,472 32,756 79,328
05/20/08 8,920,045 0 9.1 0.74 33,225 8.8 0.96 80,376 8.9 0.27
05/26/08 8,929,582 9,537 May 36,557 85,277
05/27/08 8,929,582 0 66,866 9.0 0.60 37,025 8.9 1.04 85,979 8.9 0.16

06/01/08 8,935,384

OUTFALL 001

Date Actual

Manhole #1 Manhole #2
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TABLE 1
Influent - Effluent Compliance Summary

N.W. Mauthe Superfund Site
Appleton, Wisconsin

Terracon Project No. 58117057

Date
For Linear

Interpolation

Metered
Discharge
Reading
(gallons)

Gallons
Discharged

Between Meter
Reading

Monthly
Discharge
(gallons) pH

Hexavalent
Chromium

Lab Analysis
(mg/L)

[Local Limit
4.5 mg/L]

Total
Chromium

Lab
Analysis1

(mg/L) [Local
Limit 7.0

mg/L]

Flow
Totalizer #1

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

Flow
Totalizer #2

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

OUTFALL 001

Date Actual

Manhole #1 Manhole #2

06/02/08 8,936,965 7,383 39,411 90,202
06/03/08 8,936,965 0 9.3 0.90 0.824 39,876 9.0 1.06 90,901 9.0 0.54
06/09/08 8,951,078 14,113 43,187 101,102
06/10/08 8,951,078 0 9.2 0.85 44,118 9.0 1.53 106,505 9.0 0.38
06/11/08 8,960,258 9,180 45,176 112,396
06/16/08 8,999,813 39,555 52,865 140,673
06/16/08 8,999,813 0 52,865 141,398
06/17/08 8,999,813 0 9.2 1.4 53,808 9.1 3.40 143,560 9.1 0.33
06/18/08 9,007,718 7,905 54,790 146,825
06/23/08 9,016,923 9,205 57,605 153,557
06/24/08 9,016,923 0 9.3 0.20 58,074 9.1 2.50 154,613 9.0 0.14
06/30/08 9,026,850 9,927 June 61,392 160,227
06/30/08 9,026,850 0 91,466 61,392 160,573

07/01/08 9,026,850
07/01/08 9,026,850 0 9.3 1.4 1.290 61,861 9.0 2.45 161,266 9.1 0.58
07/07/08 9,035,952 9,102 64,701 166,481
07/08/08 9,035,952 0 9.4 1.2 65,168 9.1 1.90 167,518 9.2 1.05
07/10/08 9,041,071 5,119 66,138 170,315
07/14/08 9,054,932 13,861 68,973 182,057
07/15/08 9,054,932 0 9.4 0.82 69,444 9.0 1.80 184,517 9.2 0.54
07/21/08 9,083,663 28,731 74,198 206,929
07/22/08 9,083,663 0 9.4 0.74 75,898 9.2 2.52 211,453 9.2 0.31
07/25/08 9,114,297 30,634 81,242 230,374
07/28/08 9,121,075 6,778 83,136 235,668
07/29/08 9,121,075 0 7.4 0.70 83,609 7.2 3.30 237,073 7.2 0.30
07/29/08 9,123,409 2,334 July 83,646 237,455

08/01/08 9,127,730 100,880
08/04/08 9,137,140 13,731 87,426 248,221
08/05/08 9,137,140 0 7.6 1.30 1.260 87,426 7.2 2.72 250,342 7.2 0.41
08/05/08 9,141,581 4,441 87,938 252,120
08/09/08 9,151,886 10,305 90,785 260,213
08/11/08 9,154,723 2,837 91,732 262,298
08/12/08 9,154,723 0 7.5 1.2 92,206 7.2 2.45 263,337 7.3 0.25
08/13/08 9,157,388 2,665 92,710 264,058
08/18/08 9,162,704 5,316 94,604 267,897
08/19/08 9,162,704 0 7.5 0.98 95,077 7.2 2.08 268,595 7.2 0.20
08/19/08 9,163,932 1,228 95,106 268,623
08/21/08 9,166,109 2,177 96,049 270,020
08/24/08 9,168,274 2,165 96,993 271,417
08/26/08 9,168,274 0 August 7.5 1.1 97,465 7.1 2.25 272,112 7.1 0.22

09/01/08 9,173,323 45,593
09/01/08 9,173,586 5,312 99,390 274,587
09/02/08 9,173,586 0 7.6 1.4 1.290 99,863 7.3 2.50 274,936 7.3 0.21
09/02/08 9,174,445 859 99,894 274,962
09/06/08 9,176,960 2,515 100,837 276,718
09/08/08 9,176,960 0 7.5 1.3 101,310 7.2 2.25 277,071 7.3 0.16
09/15/08 9,182,218 5,258 103,257 279,911
09/16/08 9,182,218 0 7.6 1.3 103,731 7.3 2.60 280,611 7.6 0.37
09/18/08 9,185,245 3,027 104,715 281,689
09/22/08 9,187,538 2,293 105,663 283,095
09/23/08 9,187,538 0 7.5 1.6 106,137 7.3 3.05 283,475 7.5 0.17
09/28/08 9,191,553 4,015 107,560 285,589
09/30/08 9,191,553 0 September 7.6 1.8 108,035 7.4 3.70 285,942 7.4 0.18

10/01/08 9,192,867 19,545
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TABLE 1
Influent - Effluent Compliance Summary

N.W. Mauthe Superfund Site
Appleton, Wisconsin

Terracon Project No. 58117057

Date
For Linear

Interpolation

Metered
Discharge
Reading
(gallons)

Gallons
Discharged

Between Meter
Reading

Monthly
Discharge
(gallons) pH

Hexavalent
Chromium

Lab Analysis
(mg/L)

[Local Limit
4.5 mg/L]

Total
Chromium

Lab
Analysis1

(mg/L) [Local
Limit 7.0

mg/L]

Flow
Totalizer #1

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

Flow
Totalizer #2

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

OUTFALL 001

Date Actual

Manhole #1 Manhole #2

10/05/08 9,195,280 3,727 109,500 287,383
10/07/08 9,195,280 0 7.7 2.2 2.000 109,975 7.4 4.38 288,093 7.8 0.12
10/07/08 9,196,521 1,241 110,012 288,124
10/10/08 9,200,017 3,496 110,965 290,943
10/12/08 9,200,017 0 111,919 291,644
10/14/08 9,200,017 0 7.8 1.9 112,396 7.5 3.48 292,698 7.8 0.27
10/16/08 9,204,404 4,387 112,906 293,436
10/18/08 9,206,201 1,797 113,861 294,504
10/21/08 9,206,201 0 7.8 114,337 7.5 4.02 295,563 7.9 0.28
10/22/08 9,208,980 2,779 114,848 296,250
10/26/08 9,211,601 2,621 116,279 297,676
10/28/08 9,211,601 0 October 7.9 2.0 116,756 7.7 3.96 298,743 8.2 0.26

11/01/08 9,214,938 22,071
11/01/08 9,215,379 3,778 117,743 300,201
11/04/08 9,215,379 0 8.0 2.1 1.880 118,698 7.7 4.32 301,273 8.1 0.20
11/04/08 9,217,467 2,088 118,732 301,305
11/07/08 9,219,330 1,863 119,685 302,376
11/10/08 9,220,422 1,092 120,162 303,090
11/20/08 9,229,031 8,609 123,506 309,112
11/24/08 9,231,935 2,904 124,939 310,833
11/24/08 9,232,260 325 124,939 311,189
11/26/08 9,233,464 1,204 125,702 311,660
11/28/08 9,234,926 1,462 November 126,192 312,744

12/01/08 9,234,926 19,988
12/02/08 9,234,926 0 8.2 2.3 2.190 127,656 7.8 3.57 314,118 8.3 0.18
12/12/08 9,242,670 7,744 130,122 316,912
12/17/08 9,247,587 4,917 December 131,563 320,808

01/01/09 9,266,230 31,304
01/02/09 9,268,140 20,553 136,435 338,229
01/06/09 9,268,140 0 7.8 2.5 2.430 137,894 7.7 4.48 341,351 7.8 1.05
01/12/09 9,277,419 9,279 January 139,384 344,897

02/01/09 9,287,182 20,952
02/01/09 9,287,326 9,907 143,256 351,798
02/03/09 9,287,326 0 7.8 3.3 2.900 143,738 7.9 4.69 352,143 8.2 0.34
02/05/09 9,288,848 1,522 February 143,772 352,912

03/01/09 9,334,332 47,151
03/01/09 9,335,249 46,401 153,077 393,568
03/03/09 9,335,249 0 7.6 2.4 1.970 153,561 7.9 4.24 394,973 8.2 0.87
03/11/09 9,355,734 20,485 156,519 412,282
03/30/09 9,463,572 107,838 182,357 500,471
03/31/09 9,463,572 0 March 183,323 501,935

04/01/09 9,467,680 133,348
04/01/09 9,469,538 5,966 184,290 504,856
04/03/09 9,478,305 8,767 187,194 511,375
04/06/09 9,485,542 7,237 189,607 516,807
04/07/09 9,485,542 0 7.7 0.84 0.730 190,569 7.9 1.14 518,251 8.1 0.52
04/13/09 9,498,358 12,816 194,432 525,799
04/14/09 9,498,358 0 7.7 0.59 194,908 8.0 1.20 525,799 8.2 0.27
04/20/09 9,507,740 9,382 198,262 532,295
04/21/09 9,507,740 0 7.8 1.0 198,262 8.0 0.96 533,364 8.3 1.74
04/27/09 9,545,303 37,563 208,646 561,846
04/28/09 9,545,303 0 8.0 1.2 210,663 7.7 1.89 566,157 7.5 0.28
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TABLE 1
Influent - Effluent Compliance Summary

N.W. Mauthe Superfund Site
Appleton, Wisconsin

Terracon Project No. 58117057

Date
For Linear

Interpolation

Metered
Discharge
Reading
(gallons)

Gallons
Discharged

Between Meter
Reading

Monthly
Discharge
(gallons) pH

Hexavalent
Chromium

Lab Analysis
(mg/L)

[Local Limit
4.5 mg/L]

Total
Chromium

Lab
Analysis1

(mg/L) [Local
Limit 7.0

mg/L]

Flow
Totalizer #1

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

Flow
Totalizer #2

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

OUTFALL 001

Date Actual

Manhole #1 Manhole #2

05/01/09 9,568,209 April
05/01/09 9,574,025 28,722 100,528 217,567 582,471
05/04/09 9,582,624 8,599 220,929 588,270
05/05/09 9,582,624 0 7.6 0.76 0.724 221,884 8.0 1.29 589,714 8.0 0.33
05/11/09 9,599,171 16,547 227,170 599,566
05/12/09 9,599,171 0 8.0 0.89 228,124 7.6 0.84 600,996 7.9 0.24
05/18/09 9,613,720 14,549 232,921 609,305
05/19/09 9,613,720 0 7.4 0.79 233,874 7.0 0.84 610,378 7.2 0.38
05/19/09 9,615,798 2,078 233,908 610,421
05/19/09 9,616,122 324 233,908 610,775
05/25/09 9,624,219 8,097 237,697 615,786
05/26/09 9,624,219 0 7.3 0.58 238,168 7.1 1.08 616,149 7.0 0.16

06/01/09 9,650,519 May
06/01/09 9,652,323 28,104 82,310 245,914 637,378
06/02/09 9,652,323 0 7.3 0.23 0.648 246,871 6.9 1.05 638,835 7.2 0.26
06/03/09 9,658,104 5,781 248,350 641,072
06/15/09 9,701,735 43,631 261,249 674,466

07/01/09 9,727,520 June
07/01/09 9,727,975 26,240 77,001 272,082 691,914
07/05/09 9,732,032 4,057 273,967 694,431
07/07/09 9,732,032 0 7.4 0.96 0.878 274,443 7.1 2.20 695,508 7.1 0.20
07/20/09 9,742,289 10,257 278,743 700,527

08/01/09 9,748,231 July
08/03/09 9,749,397 7,108 20,712 282,543 704,414
08/04/09 9,749,397 0 7.5 1.9 1.680 283,019 7.1 2.80 704,768 7.3 0.14
08/08/09 9,752,139 2,742 284,005 706,115
08/08/09 9,753,763 1,624 284,480 707,282
08/09/09 9,757,508 3,745 284,962 710,677
08/10/09 9,761,572 4,064 285,930 714,131
08/10/09 9,762,328 756 286,411 714,491
08/12/09 9,765,851 3,523 287,368 717,355
08/13/09 9,767,253 1,402 287,846 718,430
08/17/09 9,771,256 4,003 289,758 720,916
08/30/09 9,785,737 14,481 295,976 730,538

09/01/09 9,787,043 August
09/01/09 9,787,352 1,615 38,811 7.6 1.6 1.320 296,492 7.1 2.85 731,650 7.4 0.53
09/10/09 9,794,060 6,708 299,850 735,572
09/21/09 9,800,194 6,134 303,204 738,803
09/22/09 9,800,194 0 303,684 739,163

10/01/09 9,806,949 September
10/01/09 9,807,491 7,297 19,906 306,569 743,395
10/05/09 9,811,856 4,365 308,500 746,224
10/06/09 9,811,856 0 6.9 1.8 1.700 308,983 6.8 2.48 746,576 7.1 0.55
10/15/09 9,827,819 15,963 314,838 757,329
10/18/09 9,830,464 2,645 316,288 758,757

11/01/09 9,871,202 October
11/02/09 9,875,106 44,642 64,253 329,981 793,417
11/03/09 9,875,106 0 7.4 1.2 1.150 330,961 7.0 2.60 795,595 7.2 0.46
11/04/09 9,880,551 5,445 331,974 797,084
11/05/09 9,882,809 2,258 332,950 798,526
11/11/09 9,891,712 8,903 337,309 803,889
11/12/09 9,893,927 2,215 338,274 805,324
11/16/09 9,896,880 2,953 339,720 807,132
11/17/09 9,897,695 815 340,200 807,495
11/20/09 9,899,892 2,197 341,164 808,946
11/30/09 9,914,595 14,703 346,476 819,664
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TABLE 1
Influent - Effluent Compliance Summary

N.W. Mauthe Superfund Site
Appleton, Wisconsin

Terracon Project No. 58117057

Date
For Linear

Interpolation

Metered
Discharge
Reading
(gallons)

Gallons
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Reading

Monthly
Discharge
(gallons) pH

Hexavalent
Chromium

Lab Analysis
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Kit (mg/L)

Flow
Totalizer #2

Reading
(gallons) pH
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Chromium
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Kit (mg/L)

OUTFALL 001

Date Actual

Manhole #1 Manhole #2

12/01/09 9,914,595 November
12/01/09 9,914,595 0 43,393 7.6 1.7 1.500 347,446 7.3 2.25 820,740 7.8 0.67
12/15/09 9,931,024 16,429 354,237 829,781
12/18/09 9,933,254 2,230 355,200 831,213

01/01/10 9,956,004 December
01/03/10 9,960,070 26,816 41,409 362,443 853,235
01/05/10 9,960,070 0 6.9 2.3 2.220 362,924 7.2 5.36 855,045 7.2 0.68
01/14/10 9,969,979 9,909 365,847 860,488
01/18/10 9,972,503 2,524 366,807 862,304
01/31/10 9,991,034 18,531 370,664 878,832

02/01/10 9,991,034 January
02/02/10 9,991,034 0 35,030 7.4 1.6 1.460 371,145 7.2 4.05 880,637 7.2 0.46
02/03/10 9,994,392 3,358 371,664 881,364
02/16/10 10,002,996 8,604 374,543 887,937
02/28/10 10,009,542 6,546 376,928 892,655

03/01/10 10,009,542 February
03/02/10 10,009,542 0 18,508 7.6 1.6 1.340 376,928 7.4 2.70 893,732 7.4 1.41
03/06/10 10,015,341 5,799 377,919 898,085
03/13/10 10,048,616 33,275 383,764 927,938
03/17/10 10,065,891 17,275 388,140 942,069
03/23/10 10,077,601 11,710 392,478 950,481
03/31/10 10,088,487 10,886 396,786 958,091

04/01/10 10,088,725 March
04/01/10 10,088,817 330 79,183 396,786 958,456
04/04/10 10,092,465 3,648 398,207 961,014
04/06/10 10,092,465 0 7.4 1.3 1.180 399,166 7.2 2.00 962,110 7.2 0.20
04/19/10 10,151,166 58,701 416,846 1,005,028

05/01/10 10,189,439 April
05/03/10 10,196,869 45,703 100,715 432,284 1,038,553
05/04/10 10,196,869 0 7.3 0.98 0.902 433,730 7.1 1.12 1,040,370 7.2 0.37
05/17/10 10,258,463 61,594 453,256 1,083,344
06/01/10 10,294,510 36,047 466,168 1,109,480

06/01/10 10,294,510 May
06/01/10 10,294,510 0 105,071 7.6 0.85 0.762 467,117 7.2 1.44 1,110,569 7.3 0.28
06/21/10 10,372,589 78,079 488,138 1,171,628
06/30/10 10,400,340 27,751 495,720 1,193,925
06/30/10 10,400,889 549 496,193 1,194,286

07/01/10 10,401,954 June
07/01/10 10,402,536 1,647 107,444 496,664 1,195,375
07/05/10 10,409,431 6,895 499,493 1,200,058
07/06/10 10,409,431 0 7.3 1.1 0.988 499,963 7.3 1.92 1,200,783 7.5 0.41
07/12/10 10,426,614 17,183 504,247 1,213,873
07/21/10 10,506,902 80,288 525,545 1,275,358
07/22/10 10,515,567 8,665 527,488 1,282,668
07/23/10 10,532,459 16,892 531,679 1,283,332

08/01/10 10,586,662 July
08/02/10 10,594,781 62,322 184,709 549,129 1,283,332
08/03/10 10,594,781 0 7.8 0.54 0.515 549,601 7.4 1.20 1,283,332 7.5 0.20
08/04/10 10,599,046 4,265 550,588 1,283,332
08/04/10 10,599,046 0 550,588 1,283,358
08/04/10 10,599,046 0 550,588 1,283,358
08/05/10 10,600,937 1,891 551,531 1,284,413
08/06/10 10,602,372 1,435 552,002 1,285,481
08/07/10 10,604,242 1,870 552,943 1,286,560
08/12/10 10,621,705 17,463 558,442 1,299,650
08/18/10 10,644,322 22,617 565,095 1,317,296
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TABLE 1
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09/01/10 10,664,511 August
09/06/10 10,672,363 28,041 77,849 575,879 1,336,978
09/07/10 10,672,363 0 7.7 0.64 0.588 575,879 7.2 1.28 1,337,698 7.4 0.19
09/09/10 10,675,017 2,654 576,846 1,338,823
09/09/10 10,675,348 331 576,846 1,339,184
09/15/10 10,681,923 6,575 579,656 1,343,454
09/20/10 10,688,747 6,824 582,004 1,348,431
09/28/10 10,712,898 24,151 588,142 1,368,075
09/28/10 10,713,225 327 588,142 1,368,432

10/01/10 10,717,803 September
10/01/10 10,718,374 5,149 53,291 590,497 1,371,651
10/03/10 10,721,339 2,965 591,909 1,373,451
10/05/10 10,721,339 0 7.6 0.80 0.763 592,849 7.3 1.32 1,374,902 7.5 0.10
10/15/10 10,733,086 11,747 597,097 1,380,767
10/17/10 10,734,957 1,871 598,030 1,381,848
10/31/10 10,760,102 25,145 605,549 1,401,547

11/01/10 10,760,102 October
11/02/10 10,760,102 0 42,299 7.8 0.65 0.639 606,486 7.6 1.44 1,403,369 7.9 0.20
11/11/10 10,773,294 13,192 611,203 1,410,005
11/14/10 10,775,484 2,190 612,137 1,411,471
11/17/10 10,778,424 2,940 613,539 1,413,301
11/28/10 10,790,717 12,293 618,231 1,422,421

12/01/10 10,794,632 November
12/04/10 10,800,013 9,296 34,530 622,006 1,428,648
12/07/10 10,800,013 0 7.6 1.0 0.989 623,423 7.8 1.80 1,430,482 7.9 0.24
12/15/10 10,811,058 11,045 627,228 1,435,313
12/20/10 10,814,659 3,601 628,621 1,437,887
12/23/10 10,816,825 2,166 629,558 1,439,358

01/01/11 10,827,569 December
01/02/11 10,829,348 12,523 32,938 632,850 1,449,967
01/04/11 10,829,348 0 8.0 1.6 1.500 633,803 7.9 5.31 1,452,901 8.0 0.53
01/17/11 10,845,438 16,090 638,076 1,462,175
01/28/11 10,852,203 6,765 640,437 1,467,352
01/30/11 10,853,317 1,114 640,910 1,468,093

02/01/11 10,853,317 January
02/01/11 10,853,317 0 25,748 7.9 2.1 2.100 641,382 7.7 4.90 1,468,834 7.6 0.18
02/02/11 10,854,899 1,582 641,426 1,469,273
02/14/11 10,859,963 5,064 643,318 1,472,988
02/21/11 10,876,100 16,137 646,167 1,488,233
02/21/11 10,876,705 605 646,167 1,488,978
02/24/11 10,880,277 3,572 647,105 1,491,974
02/27/11 10,883,601 3,324 648,128 1,494,713

03/01/11 10,883,601 February
03/01/11 10,883,601 0 30,284 7.8 1.8 1.530 648,594 7.7 4.95 1,496,572 7.8 0.52
03/21/11 10,957,602 74,001 664,834 1,558,957

04/01/11 11,023,291 March
04/04/11 11,045,838 88,236 139,690 687,442 1,632,177
04/05/11 11,045,838 0 8.0 0.40 0.380 688,903 7.8 1.10 1,637,351 7.7 0.21
04/16/11 11,138,592 92,754 710,138 1,708,997
04/26/11 11,216,566 77,974 731,830 1,771,918
04/29/11 11,258,391 41,825 743,289 1,804,105
04/29/11 11,262,451 4,060 744,757 1,807,043

05/02/11 11,274,169 April
05/02/11 11,277,586 15,135 250,878 750,559 1,818,009
05/03/11 11,277,586 0 7.8 0.37 0.338 751,514 7.6 0.68 1,819,601 7.8 0.20
05/16/11 11,310,055 32,469 763,336 1,841,085
05/17/11 11,311,520 1,465 763,807 1,842,263
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06/01/11 11,344,383 May
06/02/11 11,347,664 36,144 70,214 778,512 1,868,238
06/06/11 11,354,057 6,393 781,832 1,872,152
06/07/11 11,354,057 0 7.7 0.46 0.447 782,305 7.6 0.85 1,872,545 7.7 0.14
06/17/11 11,368,867 14,810 788,961 1,881,915
06/20/11 11,373,134 4,267 790,860 1,884,626

07/01/11 11,419,112 June
07/04/11 11,434,679 61,545 74,729 811,146 1,932,424
07/05/11 11,434,679 0 7.9 0.78 0.752 811,621 7.6 1.50 1,933,199 7.5 0.19
07/18/11 11,450,616 15,937 818,915 1,942,544
07/27/11 11,470,412 19,796 825,753 1,958,375
07/28/11 11,473,213 2,801 826,666 1,960,688

08/01/11 11,483,192 July
08/01/11 11,484,004 10,791 64,080 830,795 1,968,801
08/02/11 11,484,004 0 7.9 0.86 0.800 831,711 7.5 1.26 1,970,342 7.5 0.42
08/04/11 11,492,474 8,470 834,025 1,975,014
08/05/11 11,493,370 896 834,506 1,975,820
08/15/11 11,509,618 16,248 841,800 1,986,618
08/31/11 11,524,004 14,386 849,495 1,994,794

09/01/11 11,524,179 August
09/01/11 11,524,431 427 40,987 849,948 1,994,794
09/03/11 850,953 1,997,262
09/05/11 11,533,935 9,504 852,322 2,003,014
09/06/11 11,533,935 0 8.0 1.2 1.180 852,778 7.7 1.65 2,004,161 7.7 0.55
09/08/11 11,538,054 4,119 854,174 2,005,726
09/19/11 11,547,336 9,282 859,158 2,011,134
09/20/11 11,548,416 1,080 859,611 2,011,902
09/28/11 11,562,993 14,577 863,696 2,024,247

10/01/11 11,568,104 September
10/03/11 11,572,412 9,419 43,925 867,344 2,031,123
10/04/11 11,574,566 2,154 868,253 2,032,650
10/05/11 11,574,566 0 868,707 2,033,029
10/06/11 11,574,566 0 869,161 2,033,785
10/08/11 11,579,097 4,531 870,519 2,036,082
10/10/11 11,579,097 0 7.5 1.2 1.090 870,972 7.4 2.15 2,036,082 7.5 0.22
10/26/11 11,603,315 24,218 879,056 2,054,141
10/30/11 11,606,358 3,043 880,416 2,055,759

11/01/11 11,607,509 October Pounds Cr
11/01/11 11,608,102 1,744 39,405 0.358 881,323 2,055,759
11/02/11 11,608,233 131 881,362 2,055,792
11/03/11 11,608,233 0 8.2 1.3 1.220 881,378 8.1 2.46 2,055,818 8.0 0.03
11/05/11 11,611,395 3,162 882,340 2,059,467
11/06/11 11,614,756 3,361 883,608 2,062,594
11/07/11 11,616,924 2,168 883,718 2,063,343
11/08/11 11,618,636 1,712 884,345 2,065,014
11/12/11 11,651,616 32,980 890,384 2,094,235
11/15/11 11,662,529 10,913 894,135 2,102,462
11/23/11 11,677,899 15,370 900,936 2,112,833
11/29/11 11,687,640 9,741 Pounds Cr 905,028 2,119,690

12/01/11 11,689,609 November 0.834
12/01/11 11,687,640 0 82,100 7.4 1.7 1.700 905,938 7.8 2.65 2,119,690 8.0 0.72
12/06/11 11,706,691 19,051 910,893 2,134,888
12/15/11 11,724,224 17,533 918,198 2,147,141
12/26/11 11,737,368 13,144 924,102 2,155,863
12/31/11 11,742,107 4,739 926,371 2,158,911
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01/01/12 11,742,204 December Pounds Cr
01/04/12 11,744,667 2,560 52,595 0.745 927,731 2,158,911
01/05/12 11,744,667 0 6.9 0.98 0.862 928,184 7.5 1.84 2,161,198 7.3 0.27
01/19/12 11,754,619 9,952 932,303 2,166,977
01/27/12 11,758,987 4,368 934,572 2,169,652
01/31/12 11,761,124 2,137 Pounds Cr 935,480 2,171,180

02/01/12 11,761,228 January 0.137
02/02/12 11,761,124 0 19,024 7.4 2.1 1.860 936,191 7.7 2.50 2,172,687 7.7 6.1
02/07/12 11,763,586 2,358 938,043 2.80 2,176,546 1.71
02/22/12 11,778,355 14,769 941,736 2,183,827
02/24/12 11,780,157 16,571 942,642 2,184,964
02/28/12 11,782,379 18,793 Pounds Cr 943,547 2,186,478

03/01/12 11,783,379 February 0.329
03/01/12 11,782,379 0 21,255 7.1 2.6 2.560 944,002 7.3 3.45 2,186,478 7.6 2.04
03/14/12 11,824,851 41,472 956,400 2,221,364
03/21/12 11,839,925 15,074 962,783 2,231,770
03/25/12 11,848,965 9,040 965,591 2,239,149

04/01/12 11,865,023 March Pounds Cr
04/03/12 11,871,806 22,841 81,644 1.740 973,817 2,256,557
04/05/12 11,871,806 6,783 7.6 0.83 0.730 975,189 7.9 1.28 2,258,866 7.8 0.48
04/18/12 11,896,899 25,093 984,322 2,273,887
04/21/12 11,906,449 9,550 986,147 2,282,902

05/01/12 11,923,538 April Pounds Cr
05/02/12 11,930,935 24,486 58,515 0.356 996,194 2,300,258
05/03/12 11,933,848 2,913 997,107 2,302,572
05/09/12 11,989,964 56,116 1,010,822 2,349,979
05/14/12 12,005,061 15,097 1,016,338 2,361,277
05/16/12 12,005,061 0 6.5 0.67 0.581 1,018,169 7.4 0.63 2,363,951 7.6 0.15
05/20/12 12,016,709 11,648 1,021,100 2,368,989
05/22/12 12,018,570 1,861 1,022,007 2,370,141
05/24/12 12,021,249 2,679 1,023,245 2,372,066
05/31/12 12,028,808 7,559 1,027,317 2,378,556

06/01/12 12,029,342 May Pounds Cr
06/02/12 12,030,994 2,186 105,804 0.512 1,027,317 2,378,556
06/05/12 12,033,617 2,623 1,028,676 2,380,101
06/07/12 12,033,617 0 6.8 0.55 0.507 1,029,581 7.4 0.99 2,381,259 7.7 0.17
06/19/12 12,046,851 13,234 1,034,134 2,389,253
06/29/12 12,056,747 9,896 1,038,653 2,395,689

07/01/12 12,057,998 June Pounds Cr
07/03/12 12,059,332 1,334 28,656 0.121 1,040,009 2,397,210
07/05/12 12,059,332 0 6.1 0.98 0.906 1,040,913 6.2 1.24 2,397,969 6.6 0.19
07/10/12 12,064,003 4,671 1,042,739 2,402,552
07/20/12 12,069,263 5,260 1,045,446 2,402,552

08/01/12 12,078,083 July Pounds Cr
08/01/12 12,078,359 9,096 20,085 0.152 1,049,510 2,408,561
08/02/12 12,078,359 0 6.2 1.20 1.120 1,049,969 6.2 1.72 2,408,954 6.0 0.56
08/07/12 12,082,510 4,151 1,051,808 2,410,869
08/16/12 12,098,108 15,598 1,056,800 2,423,447

09/01/12 12,111,167 August Pounds Cr
09/01/12 12,111,772 13,664 33,084 0.309 1,063,135 2,432,088
09/09/12 12,116,611 4,839 1,065,875 2,434,745
09/11/12 12,117,783 1,172 1.70 1.520 1,066,747 6.4 0.72 2,435,127 6.3 0.21
09/18/12 12,121,226 3,443 1,068,577 2,437,061
09/26/12 12,125,024 3,798 1,070,837 2,438,957
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10/01/12 12,126,164 September Pounds Cr
10/04/12 12,127,304 2,280 14,997 0.190 1,072,193 2,440,091
10/04/12 12,127,304 1,140 1.50 1.370 1,072,193 6.4 1.44 2,440,091 6.2 0.32
10/05/12 12,129,085 1,781 1,073,276 2,440,999
10/09/12 12,129,791 706 1,073,696 2,441,370
10/19/12 12,163,907 34,116 1,081,043 2,471,345
10/30/12 12,189,653 25,746 1,092,239 1,289,448

11/01/12 12,191,094 October Pounds Cr
11/06/12 12,196,769 7,116 64,930 0.741 1,096,343 2,493,654
11/09/12 12,198,437 1,668 NA 1.1 1.040 1,097,450 NA 1.34 2,494,750 NA 0.21
11/22/12 12,212,741 14,304 1,103,179 2,504,679
11/30/12 12,218,011 5,270 1,106,155 2,507,598

12/01/12 12,218,663 November Pounds Cr
12/03/12 12,219,752 1,089 27,569 0.239 1,107,006 2,508,689
12/10/12 12,223,289 3,537 8.0 1.00 1.100 1,109,121 7.7 1.60 2,510,506 8.0 0.27
12/26/12 12,234,632 11,343 1,114,683 2,517,462
12/31/12 12,239,248 4,616 1,117,237 2,520,012

01/01/13 12,239,543 December Pounds Cr
01/01/13 12,239,958 710 20,880 0.191 1,117,663 2,520,377
01/10/13 12,246,590 6,632 1.90 1.720 1,120,640 7.7 1.68 2,524,770 8.0 1.32
01/24/13 12,278,928 32,338 1,130,141 2,550,847
01/28/13 12,282,035 3,107 1,131,414 2,553,042
01/31/13 12,287,892 5,857 1,132,425 2,558,715

02/01/13 12,288,247 January Pounds Cr
02/01/13 12,289,018 1,126 48,644 0.697 1,132,680 2,559,456
02/07/13 12,293,874 4,856 7.9 0.82 0.663 1,134,376 7.6 1.35 2,563,137 8.0 0.22
02/20/13 12,308,445 14,571 1,038,672 2,575,057
02/27/13 12,313,181 19,307 1,140,359 2,578,725

03/01/13 12,314,165 February Pounds Cr
03/03/13 12,315,958 2,777 25,918 0.143 1,141,206 2,580,927
03/07/13 12,318,024 2,066 7.9 0.83 0.753 1,142,054 7.7 1.44 2,582,395 7.8 0.27
03/18/13 12,361,201 43,177 1,151,536 2,619,703
03/20/13 12,365,136 3,935 1,153,250 2,622,317
03/27/13 12,378,442 13,306 1,159,233 2,630,884
03/31/13 12,400,821 22,379 1,164,838 2,649,804

04/01/13 12,403,728 March Pounds Cr
04/01/13 12,407,465 3,737 89,563 0.562 1,165,570 2,655,346
04/11/13 12,461,497 54,032 7.4 0.42 0.431 1,180,148 7.0 0.60 2,700,747 7.4 0.14
04/17/13 12,522,138 60,641 1,196,092 2,749,790

05/01/13 12,570,545 April Pounds Cr
05/01/13 --- --- 166,817 0.599
05/01/13 12,571,333 49,195 8.1 0.56 0.553 1,215,096 7.3 0.38 2,785,968 7.8 0.09
05/19/13 12,623,298 51,965 1,235,753 2,823,953

06/01/13 12,647,282 May Pounds Cr
76,737 0.353

06/06/13 12,657,605 34,307 7.6 0.96 0.826 1,251,551 7.4 0.47 2,849,502 7.8 0.73
06/12/13 12,669,485 11,880 1,256,351 2,857,966
06/17/13 12,680,642 11,157 1,259,722 2,867,078

07/01/13 12,727,950 June Pounds Cr
80,668 0.555

07/18/13 12,767,116 86,474 7.4 0.73 0.694 1,286,165 6.7 0.73 2,938,280 7.5 0.07
07/31/13 12,780,876 13,760 1,293,015 2,947,351
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08/01/13 12,781,814 July Pounds Cr
53,864 0.311

08/04/13 12,784,628 3,752 1,293,015 2,947,351
08/07/13 12,786,184 1,556 1,295,588 2,951,110
08/08/13 12,786,555 371 7.5 0.83 0.775 1,296,442 6.8 0.68 2,951,801 7.2 0.16
08/19/13 12,795,058 8,503 1,298,966 2,954,811
08/21/13 12,795,638 580 1,300,287 2,956,243
08/26/13 12,797,295 1,657 1,301,154 2,957,147
08/28/13 12,800,434 3,139 1,302,541 2,958,987

09/01/13 12,803,511 August Pounds Cr
09/01/13 12,803,511 6,216 21,697 0.140 1,303,580 2,961,265
09/05/13 12,808,096 4,585 1,305,282 2,964,435
09/09/13 12,811,883 8,372 1,306,947 2,966,675
09/11/13 12,815,166 7,070 1,309,139 2,968,968
09/14/13 12,818,151 6,268 1,310,005 2,970,501
09/18/13 12,822,283 7,117 7.3 1.3 1.170 1,311,729 7.1 0.99 2,973,533 7.3 0.19
09/30/13 12,833,637 11,354 1,317,815 2,980,475

10/01/13 12,834,025 September Pounds Cr
10/01/13 12,834,025 388 30,514 0.297 1,318,244 2,980,475
10/08/13 12,843,796 9,771 1,321,693 2,988,064
10/16/13 12,852,554 8,758 1,325,559 2,994,143
10/18/13 12,855,027 2,473 7.7 1.20 1.120 1,326,419 7.5 1.04 2,996,041 7.8 0.14

11/01/13 12,867,815 October Pounds Cr
11/01/13 12,867,815 12,788 33,790 0.315 1,332,902 3,004,777
11/05/13 12,876,841 9,026 1,335,488 3,012,422
11/13/13 12,903,367 26,526 7.8 1.00 0.920 1,345,039 8.1 0.66 3,033,152 7.9 0.11
11/20/13 12,924,566 21,199 1,350,740 3,051,316

12/01/13 12,940,971 November Pounds Cr
12/02/13 12,944,252 19,686 73,156 0.560 1,360,688 3,063,995
12/10/13 12,954,971 10,719 7.6 1.4 1.320 1,365,411 7.4 2.70 3,071,689 7.1 0.07
12/12/13 12,957,411 2,440 1,366,744 3,073,244
12/23/13 12,965,941 8,530 1,371,029 3,078,956
12/31/13 12,970,459 4,518 1,373,592 3,081,611

01/01/14 12,970,599 December Pounds Cr
01/01/14 12,970,772 313 29,628 0.326 1,373,592 3,081,991
01/15/14 12,976,884 6,112 7.5 1.2 1.050 1,376,582 7.1 2.20 3,086,176 7.6 0.11
01/31/14 12,983,061 6,177 1,379,605 3,090,406

02/01/14 12,983,265 January Pounds Cr
02/02/14 12,983,747 686 12,666 0.111 1,380,032 3,090,789
02/13/14 12,987,155 3,408 8.0 1.8 1.610 1,381,726 8.1 2.88 3,093,093 8.3 0.19
02/28/14 12,993,603 6,448

03/01/14 12,993,783 February Pounds Cr
03/01/14 12,993,909 306 10,518 0.141
03/13/14 13,005,882 11,973 7.6 0.38 0.434 1,385,639 7.7 5.80 3,112,477 8.0 0.30
03/31/14 13,059,539 53,657

04/01/14 13,059,979 March Pounds Cr
04/01/14 13,061,650 2,111 66,196 0.239 1,399,014 3,165,447
04/12/14 13,091,485 29,835 1,411,117 3,187,701
04/13/14 13,099,571 8,086 1,412,822 3,195,631
04/15/14 13,135,912 36,341 1,424,711 3,224,028
04/18/14 13,165,955 30,043 1,434,115 3,247,300
04/22/14 13,210,016 44,061 7.6 0.44 0.377 1,440,204 7.4 0.72 3,258,396 7.5 0.31

05/01/14 13,211,258 April Pounds Cr
05/01/14 13,211,345 1,329 151,279 0.475 1,451,524 3,282,450
05/13/14 13,267,656 56,311 7.5 0.28 0.273 1,471,868 7.3 0.73 3,326,392 7.4 0.20
05/14/14 13,280,912 13,256 1,475,015 3,337,773
05/15/14 13,286,754 5,842 1,476,780 3,342,511
05/20/14 13,304,068 17,314 1,483,692 3,355,729

06/01/14 13,332,599 May Pounds Cr
06/02/14 13,336,115 32,047 121,341 0.276 1,495,755 3,382,176
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06/12/14 13,372,027 35,912 7.9 0.40 0.381 1,508,756 7.6 0.60 3,410,073 7.8 0.20
06/14/14 13,374,936 2,909 1,510,080 3,412,070
06/17/14 13,379,348 4,412 1,512,220 3,415,268
06/19/14 13,394,274 14,926 1,514,826 3,429,626
06/20/14 13,401,646 7,372 1,517,014 3,436,003
06/30/14 13,444,046 42,400 1,531,745 3,470,067

07/01/14 13,445,046 June Pounds Cr 1,532,601 3,472,302
07/01/14 13,446,138 2,092 112,447 0.357
07/02/14 13,449,088 2,950 1,533,460 3,475,127
07/09/14 13,463,816 14,728 7.7 0.68 0.689 1,539,906 7.4 1.0 3,486,800 7.4 1.0
07/14/14 13,472,104 8,288 1,543,805 3,492,830
07/28/14 13,480,642 8,538 July Pounds Cr 1,551,065 3,501,179

08/01/14 13,481,746 36,700 0.211
08/01/14 13,481,837 1,195 1,552,341 3,502,760
08/13/14 13,495,032 13,195 7.9 0.681 0.72 1,557,877 7.5 1.16 3,511,069 7.7 0.92
08/17/14 13,502,593 7,561 1,560,483 3,517,406
08/19/14 13,509,446 6,853 1,562,278 3,523,163
08/20/14 13,517,300 7,854 1,563,989 3,530,111
08/22/14 13,525,676 8,376 1,567,014 3,536,533
08/25/14 13,534,424 8,748 1,571,333 3,542,173
08/29/14 13,539,488 5,064 1,573,914 3,545,371
08/30/14 13,542,314 2,826 August Pounds Cr 1,575,198 3,547,361

09/01/14 13,543,999 62,253 0.37
09/02/14 13,546,601 4,287 1,577,338 3,550,419
09/05/14 13,550,482 3,881 1,579,481 3,553,370
09/08/14 13,562,709 12,227 1,582,918 3,564,025
09/17/14 13,579,703 16,994 7.9 0.60 0.546 1,589,348 7.6 1.16 3,577,644 7.3 0.36
09/24/14 13,593,114 13,411 September Pounds Cr 1,595,011 3,577,644

10/01/14 13,602,541 58,542 0.27 1,600,155 3,577,644
10/01/14 13,603,009 9,895 1,600,155 3,577,644
10/16/14 13,633,400 30,391 7.3 0.67 0.596 1,610,440 7.8 1.28 3,619,044 7.4 0.36
10/28/14 13,658,462 25,062 October Pounds Cr 1,621,724 3,636,660

11/01/14 13,662,568 60,027 0.298
11/01/14 13,663,621 5,159 1,624,238 3,640,194
11/12/14 13,672,756 9,135 8.1 1.1 0.980 1,629,780 7.6 1.62 3,648,121 8.1 1.08
11/30/14 13,695,977 23,221 1,640,533 3,663,353

12/01/14 13,696,416 November Pounds Cr
12/01/14 13,697,118 1,141 37,515 0.306 1,640,533 3,663,353
12/04/14 13,701,386 4,268 1,643,108 3,666,947
12/08/14 13,705,980 4,594 1,645,245 3,670,118
12/12/14 13,709,486 3,506 8.1 1.5 1.320 1,646,957 7.7 2.72 3,672,490 8.5 0.35
12/31/14 13,768,265 58,779 1,666,522 3,720,581

01/01/15 13,769,665 December Pounds Cr
01/01/15 13,770,654 2,389 73,249 0.805 1,667,388 3,722,195
01/12/15 13,785,790 15,136 8.2 0.65 0.597 1,674,271 7.8 1.36 3,733,018 7.3 0.20
01/31/15 13,798,407 12,617 1,679,866 3,742,191

02/01/15 13,798,602 January Pounds Cr
02/01/15 13,798,727 320 28,937 0.144 1,679,866 3,742,588
02/04/15 13,800,127 1,400 8.1 0.74 0.721 1,680,719 7.9 1.48 3,743,379 7.1 0.17
02/16/15 13,804,943 4,816 1,682,892 3,746,962
02/20/15 13,805,957 1,014 1,683,320 3,747,752
02/24/15 13,806,974 1,017 1,683,745 3,748,542
02/28/15 13,808,369 1,395 1,684,600 3,749,334

03/01/15 13,808,507 February Pounds Cr
03/01/15 13,808,690 321 9,905 0.059 1,684,600 3,749,728
03/18/15 13,815,075 6,385 8.2 0.80 0.713 1,687,150 7.2 1.00 3,757,618 8.0 0.34
03/23/15 13,815,928 853 1,688,046 3,759,604
03/25/15 13,816,332 404 1,688,901 3,759,889
03/26/15 13,816,697 365 1,689,329 3,760,382

04/01/15 13,822,714 March Pounds Cr
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04/07/15 13,823,071 6,374 14,207 0.084 1,694,467 3,765,931
04/15/15 13,856,854 33,783 7.4 0.92 0.858 1,704,938 7.7 1.92 3,792,943 7.0 0.25
04/30/15 13,885,187 28,333 1,718,370 3,812,262

05/01/15 13,885,585 April Pounds Cr
05/04/15 13,889,467 4,280 62,871 0.449 1,720,520 3,815,063
05/13/15 13,898,048 8,581 8.0 0.60 0.554 1,724,812 7.8 0.92 3,820,667 8.1 0.37
05/18/15 13,905,897 7,849 1,727,444 3,827,133
05/19/15 13,909,365 3,468 1,728,740 3,830,304
05/23/15 13,914,964 5,599 1,731,329 3,834,357
05/25/15 13,920,921 5,957 1,733,052 3,839,818
05/28/15 13,937,530 16,609 1,736,965 3,854,997

06/01/15 13,958,452 May Pounds Cr
06/02/15 13,967,174 29,644 72,867 0.336 1,746,201 3,878,793
06/03/15 13,970,819 3,645 1,747,948 3,881,197
06/10/15 13,986,712 15,893 7.4 0.60 0.547 1,755,299 7.1 0.66 3,892,044 7.2 0.27
06/16/15 14,018,102 31,390 1,765,062 3,917,649
06/19/15 14,042,191 24,089 1,772,128 3,937,351
06/28/15 14,066,780 24,589 1,781,741 3,956,167
06/30/15 14,069,200 2,420 1,783,061 3,957,962

07/01/15 14,069,642 June Pounds Cr
07/01/15 14,069,914 714 111,190 0.506 1,783,061 3,957,962
07/08/15 14,077,301 7,387 7.7 0.37 0.351 1,787,623 7.2 0.68 3,963,593 7.5 0.23
07/14/15 14,085,720 8,419 1,790,678 3,970,192
07/29/15 14,114,029 28,309 1,804,056 3,993,110

08/01/15 14,115,454 July Pounds Cr
08/05/15 14,117,883 3,854 45,812 0.134 1,807,395 3,995,776
08/12/15 14,131,529 13,646 0.41 0.371 1,812,749 7.2 0.51 4,006,460 7.1 0.19
08/17/15 14,137,372 5,843 1,816,582 4,010,201
08/18/15 14,138,406 1,034 1,817,349 4,011,060
08/27/15 14,145,800 7,394 1,822,802 4,016,771

09/01/15 14,151,425 August Pounds Cr
09/04/15 14,155,393 9,593 35,971 0.111 1,828,088 4,025,183
09/09/15 14,175,870 20,477 7.6 0.23 0.208 1,833,613 7.2 0.72 4,041,266 7.0 0.14
09/18/15 14,191,902 16,032 1,843,839 4,055,798
09/28/15 14,211,188 19,286 1,852,031 4,069,063
09/29/15 14,211,559 371 1,852,459 4,069,894

10/01/15 14,212,577 September Pounds Cr
10/01/15 14,212,781 1,222 61,152 0.106 1,853,738 4,071,365
10/07/15 14,220,473 7,692 0.72 0.661 1,856,721 7.2 1.26 4,071,365 7.3 0.16
10/13/15 14,226,617 6,144 1,859,329 4,079,148
10/21/15 14,233,700 7,083 1,863,168 4,082,924
10/27/15 14,241,197 7,497 1,865,726 4,088,517

11/01/15 14,260,606 October Pounds Cr
11/02/15 14,266,255 25,058 48,029 0.264 1,872,203 4,108,562
11/12/15 14,288,543 22,288 7.7 0.73 0.700 1,882,551 7.3 1.20 4,122,107 7.6 0.26
11/30/15 14,334,387 45,844 1,898,090 4,155,815

12/01/15 14,336,677 November Pounds Cr
12/01/15 14,339,197 4,810 76,072 0.443 1,899,821 4,159,227
12/10/15 14,364,604 25,407 7.9 0.69 0.627 1,910,218 7.4 0.66 4,176,267 7.3 0.30
12/21/15 14,458,622 94,018 1,937,179 4,246,823

01/01/16 14,487,544 December Pounds Cr
01/01/16 14,488,585 29,963 150,867 0.788 1,949,306 4,267,333
01/07/16 14,499,288 10,703 7.9 0.62 0.572 1,954,033 7.4 0.87 4,274,451 7.6 0.40

02/01/16 14,532,622 January Pounds Cr
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02/01/16 14,533,138 33,850 45,078 0.215 1,971,254 4,316,580
02/10/16 14,562,012 28,874 8.1 0.87 0.858 1,973,902 7.6 0.61 4,324,057 8.1 0.70
02/29/16 14,601,368 39,356 1,982,872 4,359,110

03/01/16 14,602,713 February Pounds Cr
03/01/16 14,603,747 2,379 70,091 0.501 1,983,300 4,361,401
03/10/16 14,625,282 21,535 7.9 0.63 0.609 1,988,471 7.3 1.44 4,380,928 7.4 0.37
03/31/16 14,728,685 103,403 2,017,845 4,463,804

04/01/16 14,733,540 March Pounds Cr
04/02/16 14,751,888 23,203 130,827 0.663 2,023,638 4,482,114
04/06/16 14,770,034 18,146 7.8 0.38 0.244 2,029,748 7.2 0.53 4,495,836 7.2 0.24

05/01/16 14,827,634 April Pounds Cr
05/03/16 14,834,742 64,708 94,094 0.191 2,057,059 4,539,976
05/12/16 14,846,704 19,070 7.6 0.70 0.645 2,062,615 7.2 0.47 4,547,811 7.1 0.69
05/17/16 14,856,181 9,477 2,067,406 4,553,472

06/01/16 14,889,570 May Pounds Cr
06/06/16 14,902,417 46,236 61,936 0.333 2,086,371 4,585,701
06/08/16 14,906,067 3,650 7.5 0.43 0.406 2,088,096 7.1 0.69 4,587,959 7.1 0.25
06/19/16 14,946,108 40,041 2,101,451 4,617,396

07/01/16 14,980,911 June Pounds Cr
07/01/16 14,983,214 37,106 91,341 0.309 2,113,474 4,646,051
07/07/16 14,998,455 15,241 7.4 0.50 0.430 2,119,487 7.0 0.87 4,656,766 7.1 0.20
07/31/16 15,036,518 38,063 2,138,364 4,681,191

08/01/16 15,036,760 July Pounds Cr
08/01/16 15,037,244 726 55,849 0.200 2,138,788 4,682,282
08/11/16 15,047,013 9,769 7.4 0.61 0.583 2,144,319 7.1 0.98 4,687,103 7.1 0.12
08/24/16 15,065,460 18,447 2,152,060 4,700,186

09/01/16 15,080,715 August Pounds Cr
09/02/16 15,081,239 15,779 43,955 0.213 2,159,787 4,709,523
09/08/16 15,093,858 12,619 7.2 0.41 0.355 2,164,508 7.1 0.60 4,718,876 6.9 0.17
09/15/16 15,117,114 23,256 2,173,196 4,734,824
09/30/16 15,161,513 44,399 2,190,037 4,766,164

10/01/16 15,162,610 September Pounds Cr
10/01/16 15,162,976 1,463 81,895 0.242 2,190,896 4,766,917
10/05/16 15,170,280 7,304 7.5 0.76 0.707 2,194,329 7.1 1.17 4,771,417 7.2 0.24

11/01/16 15,218,316 October Pounds Cr
11/01/16 15,218,916 48,636 55,706 0.328 2,214,974 4,803,706
11/09/16 15,231,072 12,156 7.7 0.58 0.550 2,221,415 7.3 1.02 4,810,434 7.2 0.17
11/30/16 15,257,768 26,696 2,231,705 4,829,512

12/01/16 15,259,593 November Pounds Cr
12/01/16 15,262,085 4,317 41,277 0.189 2,233,005 4,832,948
12/08/16 15,278,159 16,074 7.7 0.90 0.832 2,240,348 7.4 1.41 4,843,138 7.3 0.26

01/01/17 15,320,273 December Pounds Cr
01/05/17 15,328,203 50,044 60,680 0.420
01/05/17 15,328,203 0 1.00 0.895 2,259,750 7.5 1.44 4,878,940 7.4 0.47
01/31/17 15,387,622 59,419 2,272,198 4,933,594

02/01/17 15,387,845 January Pounds Cr
02/01/17 15,388,387 765 67,572 0.504 2,272,625 4,933,971
02/09/17 15,399,455 11,068 7.8 0.56 0.542 2,277,351 7.5 0.99 4,941,836 7.1 0.13

03/01/17 15,452,749 February Pounds Cr
03/08/17 15,476,369 76,914 64,904 0.305
03/08/17 15,476,369 0 7.8 0.59 0.539 2,302,121 7.3 1.14 5,002,178 7.3 0.26
03/14/17 15,497,125 20,756 2,309,539 5,016,906
03/25/17 15,528,765 31,640 2,321,231 5,039,669
03/29/17 15,542,291 13,526 2,325,638 5,049,699

04/01/17 15,558,808 March Pounds Cr
04/02/17 15,562,275 19,984 106,059 0.476 2,333,037 5,064,049
04/06/17 15,582,526 20,251 7.7 0.43 0.405 2,340,089 7.3 0.57 5,064,049 7.3 0.27
04/27/17 15,676,954 94,428 2,372,953 5,146,405
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05/01/17 15,703,639 April Pounds Cr
05/04/17 15,728,166 51,212 144,831 0.488
05/04/17 15,728,166 0 7.6 0.28 0.257 2,387,552 7.1 0.36 5,185,807 6.8 0.21

06/01/17 15,796,047 May Pounds Cr
06/08/17 15,812,038 83,872 92,408 0.198
06/08/17 15,812,038 0 7.5 0.35 0.325 2,421,837 7.1 0.36 5,243,312 7.2 0.16

07/01/17 15,888,740 June Pounds Cr
07/01/17 15,891,390 79,352 92,693 0.251
07/06/17 15,902,647 11,257 7.5 0.57 0.525 2,453,044 7.1 0.69 5,309,639 7.0 0.50
07/31/17 15,945,154 42,507 2,472,011 5,337,122

08/01/17 15,945,504 July Pounds Cr
08/01/17 15,945,880 726 56,764 0.248 2,472,438 5,337,492
08/09/17 15,958,437 12,557 7.4 0.68 0.624 2,478,016 7.0 0.66 5,347,291 6.9 0.38

09/01/17 15,992,489 August Pounds Cr
09/07/17 16,001,926 43,489 46,985 0.244 2,472,438 5,337,492
09/07/17 16,001,926 0 7.4 0.50 0.488 2,497,770 7.1 0.68 5,375,524 6.9 0.14
09/29/17 16,031,780 29,854 2,510,609 5,395,101

10/01/17 16,034,956 September Pounds Cr
10/03/17 16,035,404 3,624 42,467 0.173 2,512,318 5,397,338
10/05/17 16,037,996 2,592 7.5 0.44 0.410 2,513,176 7.1 1.14 5,399,232 6.7 0.12

11/01/17 16,080,246 October Pounds Cr
11/07/17 16,090,463 52,467 45,290 0.155 2,536,891 5,436,850
11/09/17 16,092,667 2,204 7.6 0.76 0.718 2,538,180 7.2 0.99 5,437,985 7.2 0.22
11/15/17 16,098,379 5,712 2,541,643 5,441,055
11/30/17 16,109,689 11,310 2,549,030 5,450,173

12/01/17 16,110,147 November Pounds Cr
12/03/17 16,112,117 2,428 29,901 0.179 2,550,308 5,451,687
12/07/17 16,115,265 3,148 7.4 0.82 0.755 2,551,590 7.4 1.29 5,453,973 7.4 0.20
12/14/17 16,121,000 5,735 2,551,590 5,453,973
12/31/17 16,131,936 10,936 2,560,147 5,464,203

01/01/18 16,132,116 December Pounds Cr
01/01/18 16,132,328 392 21,969 0.138 2,560,571 5,464,203
01/04/18 16,133,697 1,369 -- 0.78 0.734 2,560,993 -- 0.41 5,465,331 -- 0.04

02/01/18 16,144,665 January Pounds Cr
02/01/18 16,144,863 11,166 12,549 0.077 2,566,068 5,472,876
02/08/18 16,147,315 2,452 7.8 0.75 0.906 2,567,326 7.4 1.68 5,474,376 7.2 0.16
02/28/18 16,155,889 8,574 2,570,306 5,481,207

03/01/18 16,156,053 February Pounds Cr
03/01/18 16,156,211 322 11,388 0.086 2,570,306 5,481,586
03/08/18 16,163,746 7,535 7.7 0.52 0.526 2,574,570 7.4 0.78 5,485,747 7.2 0.20
03/27/18 16,183,153 19,407 2,585,717 5,495,623
03/31/18 16,188,615 5,462 2,472,869* 5,499,048

04/01/18 16,189,199 March Pounds Cr
04/01/18 16,190,057 1,442 33,146 0.145 2,473,316 5,500,204
04/05/18 16,195,349 5,292 7.7 0.60 0.585 2,476,332 7.3 0.84 5,502,874 7.4 0.35
04/10/18 16,203,721 8,372 2,480,242 5,508,217
04/25/18 16,302,239 98,518 2,508,161 5,586,326
04/30/18 16,328,835 26,596 2,516,938 5,606,361

05/01/18 16,330,212 April Pounds Cr
05/01/18 16,331,044 2,209 141,013 0.687 2,517,809 5,607,864
05/04/18 16,360,268 29,224 2,526,963 5,630,632
05/10/18 16,409,694 49,426 7.6 0.30 0.315 2,541,347 7.2 0.51 5,667,843 6.8 0.19
05/22/18 16,428,757 19,063 2,547,991 5,681,939
05/24/18 16,455,003 26,246 2,557,801 5,698,300
05/29/18 16,462,967 7,964 2,562,178 5,702,537

06/01/18 16,466,594 May Pounds Cr
06/01/18 16,467,299 4,332 136,382 0.358 2,563,476 5,705,975
06/05/18 16,476,100 8,801 2,566,515 5,712,597
06/07/18 16,480,044 3,944 7.6 0.38 0.382 2,568,258 7.1 0.53 5,715,101 7.3 0.21
06/30/18 16,537,167 57,123 2,588,614 5,756,117
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TABLE 1
Influent - Effluent Compliance Summary

N.W. Mauthe Superfund Site
Appleton, Wisconsin

Terracon Project No. 58117057

Date
For Linear

Interpolation

Metered
Discharge
Reading
(gallons)

Gallons
Discharged

Between Meter
Reading

Monthly
Discharge
(gallons) pH

Hexavalent
Chromium

Lab Analysis
(mg/L)

[Local Limit
4.5 mg/L]

Total
Chromium

Lab
Analysis1

(mg/L) [Local
Limit 7.0

mg/L]

Flow
Totalizer #1

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

Flow
Totalizer #2

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

OUTFALL 001

Date Actual

Manhole #1 Manhole #2

07/01/18 16,537,690 June Pounds Cr
07/01/18 16,538,238 1,071 71,096 0.226 2,589,032 5,756,879
07/05/18 16,542,427 4,189 7.6 0.31 0.311 2,591,176 7.2 0.57 5,759,920 7.1 0.16
07/12/18 16,545,145 2,718 2,594,639 5,763,368
07/19/18 16,553,309 8,164 2,597,639 5,766,777
07/31/18 16,571,725 18,416 2,604,452 5,779,752

08/01/18 16,571,996 July Pounds Cr
08/01/18 16,572,495 770 34,306 0.089 2,589,032 5,756,879
08/08/18 16,581,462 8,967 -- 0.43 0.438 2,608,818 7.1 0.55 5,785,813 7.0 0.27
08/31/18 16,637,913 56,451 2,629,840 5,828,591

09/01/18 16,640,165 August Pounds Cr
09/01/18 16,641,711 3,798 68,169 0.125 2,631,151 5,831,336
09/06/18 16,695,169 53,458 7.5 0.24 0.256 2,646,502 7.1 0.59 5,871,311 6.7 0.08
09/17/18 16,734,724 39,555 2,659,921 5,899,762
09/18/18 16,738,499 3,775 2,660,806 5,903,277
09/30/18 16,775,825 37,326 2,672,955 5,932,062

10/01/18 16,776,168 September Pounds Cr
10/01/18 16,776,700 875 136,003 0.290 2,673,387 5,932,454
10/03/18 16,785,853 9,153 7.8 0.30 0.303 2,675,556 7.3 0.60 5,940,463 7.1 0.22
10/25/18 16,899,216 113,363 2,709,668 6,027,153

11/01/18 16,908,245 October Pounds Cr
11/01/18 16,908,712 9,496 132,077 0.333 2,713,560 6,033,788
11/07/18 16,921,099 12,387 7.7 0.38 0.424 2,717,458 7.1 0.36 6,044,211 6.8 0.34
11/12/18 16,936,140 15,041 2,723,181 6,054,634
11/14/18 16,940,487 4,347 2,725,362 6,057,406
11/16/18 16,944,318 3,831 2,727,099 6,059,771
11/19/18 16,949,417 5,099 2,729,266 6,063,298

12/01/18 16,964,903 November Pounds Cr
12/06/18 16,972,133 22,716 56,658 0.200 2,738,784 6,080,566
12/06/18 16,972,133 0 8.0 0.52 0.521 2,738,784 7.4 0.53 6,080,566 7.2 0.45

01/01/19 17,020,007 December Pounds Cr
01/04/19 17,021,076 48,943 55,104 0.239 2,757,483 6,116,420
01/10/19 17,051,054 29,978 7.8 0.26 0.246 2,765,903 7.2 0.41 6,140,244 7.0 0.18

02/01/19 17,085,876 January Pounds Cr
02/01/19 17,086,762 35,708 65,869 0.135 2,779,438 6,166,376
02/07/19 17,092,183 5,421 8.0 0.36 0.398 2,781,163 7.5 0.37 6,170,668 7.3 0.35

03/01/19 17,108,085 February Pounds Cr
03/01/19 17,108,314 16,131 22,209 0.074 2,786,817 6,183,118
03/07/19 17,112,149 3,835 7.9 0.29 0.296 2,788,121 7.4 -- 6,186,219 7.4 --
03/26/19 17,201,867 89,718 2,810,744 6,261,318

04/01/19 17,220,303 March Pounds Cr
04/02/19 17,221,255 19,388 112,218 0.277 2,818,615 6,274,417
04/02/19 17,221,255 0 7.7 0.40 0.408 2,818,615 7.2 0.53 6,274,417 7.2 0.15
04/18/19 17,270,735 49,480 2,834,848 6,312,336
04/30/19 17,336,326 65,591 2,855,668 6,362,011

05/01/19 17,338,042 April Pounds Cr
05/01/19 17,340,509 4,183 117,739 0.400 2,856,981 6,365,212
05/09/19 17,366,641 26,132 7.8 0.43 0.441 2,866,635 7.2 0.39 6,383,940 7.2 0.66

06/01/19 17,467,893 May Pounds Cr
06/06/19 17,492,562 125,921 129,851 0.477 2,856,981 6,365,212
06/06/19 17,492,562 0 7.6 0.23 0.249 2,908,632 7.2 0.32 6,478,871 7.0 0.22
06/11/19 17,502,105 9,543 2,912,952 6,486,321
06/18/19 17,525,532 23,427 2,920,258 6,503,730

07/01/19 17,581,030 June Pounds Cr
07/08/19 17,613,923 88,391 113,137 0.235 2,947,437 6,572,415
07/10/19 17,619,393 5,470 7.6 0.25 0.229 2,949,581 7.1 0.48 6,576,370 7.0 0.12
07/22/19 17,636,628 17,235 2,956,444 6,590,064
07/23/19 17,644,137 7,509 2,958,908 6,596,369
07/26/19 17,655,780 11,643 2,961,918 6,602,890
07/31/19 17,662,536 6,756 2,965,324 6,606,751
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TABLE 1
Influent - Effluent Compliance Summary

N.W. Mauthe Superfund Site
Appleton, Wisconsin

Terracon Project No. 58117057

Date
For Linear

Interpolation

Metered
Discharge
Reading
(gallons)

Gallons
Discharged

Between Meter
Reading

Monthly
Discharge
(gallons) pH

Hexavalent
Chromium

Lab Analysis
(mg/L)

[Local Limit
4.5 mg/L]

Total
Chromium

Lab
Analysis1

(mg/L) [Local
Limit 7.0

mg/L]

Flow
Totalizer #1

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

Flow
Totalizer #2

Reading
(gallons) pH

Hexavalent
Chromium
Hach Test
Kit (mg/L)

OUTFALL 001

Date Actual

Manhole #1 Manhole #2

08/01/19 17,662,953 July Pounds Cr
08/01/19 17,663,650 1,114 81,923 0.156 2,965,752 6,607,522
08/07/19 17,674,432 10,782 7.7 0.37 0.383 2,969,223 7.3 0.38 6,615,773 7.5 0.30
08/31/19 17,712,769 38,337 2,984,986 6,643,285

09/01/19 17,713,001 August Pounds Cr
09/01/19 17,713,872 1,103 50,048 0.160 2,985,412 6,644,057
09/05/19 17,719,385 5,513 7.8 0.48 0.489 2,987,590 7.3 0.50 6,644,933 7.3 0.43
09/18/19 17,790,650 71,265 3,009,066 6,701,147
09/30/19 17,829,959 39,309 3,022,795 6,730,481

10/01/19 17,830,522 September Pounds Cr
10/01/19 17,831,112 1,153 117,521 0.479 2,985,412 6,644,057
10/10/19 17,895,551 64,439 7.7 0.23 0.239 3,042,581 7.4 0.35 6,779,975 7.2 0.16

Italicized red type metered discharge reading was calculated by linear interpolation to 12 midnight.

Industrial User (Wastewater Discharge) Permit 18-21 Outfall 001 Effluent Limits
pH Hexavalent Chromium Total Chromium

Between 5.0 and 12.4 s.u. <4.5 mg/L <7.0 mg/L

1 Beginning in September 2018, the Total Chromium lab sample was not filtered. Previously, through August 2018, the sample was filtered (0.45 micron filter).
* On 3/31/18, the MH1 flowmeter face was blank. Upon replacing the batteries, the totalizer reading reverted to 2,472,869 gallons, a difference of -112,848 gallons
  from the previous known total.
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TABLE 2
 City of Appleton Compliance Limits, Outfall 001

N.W. Mauthe Superfund Site - Appleton, WI

Aluminum Arsenic Cadmium
Chromium

Total1 Copper Cyanide Lead Mercury Nickel Zinc
Hexavalent
Chromium

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
70 1.0 0.3 7.0 3.5 1.0 2.0 0.002 2.0 10.0 4.5

Sampler Sample Date
CH2M Hill 02/20/97 <.02 <.003 <.00050 0.04 <.01 <.00001 <.005 <.0002 <.005 0.0051 <.01
CH2M Hill 03/24/98 0.0152 <.002 <.00004 0.0637 <.0095 <.0017 <.0006 <.000015 <.0095 0.0046 0.1000
Appleton 04/29/98 <.011 <.002 <.005 0.2200 <.05 0.0020 <.1 <.0002 <.04 <.005 NA
Appleton 10/07/98 <.011 <.002 0.0050 0.1700 <.05 <.001 <.1 <.0002 <.04 0.0250 NA

MCO 03/18/99 <.009 <.003 <.00031 NA .00068**** <.000032 <.0024 <.00005 .00351**** <.012 <.0036
Appleton 03/18/99 <.011 <.002 <.005 <0.05 <.05 0.0010 0.1000 <.00005 0.0400 0.0180 NA
Appleton 09/21/99 <.011 <.002 <.005 <.05 <.05 0.0030 <.1 <.00015 <.04 0.0080 NA
Appleton 02/15/00 <.015 <.0020 <.005 0.0900 <.05 <.001 <.1 <.00013 <.04 0.0280 NA

MCO 03/13/00 <.009 <.003 <.00031 0.1400 <.0006 <.0044 <.0024 <.00005 0.0012 <.012 NA
Appleton 02/21/01 <0.15 <.002 <.005 0.11 <.05 0.001 <.1 <.00013 <.04 0.042 NA

MCO 03/01/01 <.034 <.0027 .012 **** 0.25 .0088 **** <.0033 <.17 <.00005 .036 **** 0.015 <.0036
Appleton 10/02/01 0.016 <.002 <.005 0.14 <.05 <.001 <.1 <.00013 <.04 0.065 NA

MCO 03/19/02 <.034 <.0027 <.0075 0.36 <.0077 <.0027 <.17 <.00005 <.017 <.012 <.0036
Appleton 05/02/02 <.049 <.012 <.014 0.362 <.015 <.0014 <.060 <.00011 <.011 <.009 NA
Appleton 11/12/02 0.027 <.0082 <.00053 0.23 <.009 <.0007 <.00084 <.000028 0.0044 0.0081 NA
Appleton 02/11/03 <0.027 <.0082 <.00053 0.086 <.0009 <.0014 <.0013 <.000028 0.0036 <.0025 NA
Appleton 03/24/03 <.045 <.0027 <.0088 0.13 0.075 <.0050 <.16 <.000050 <.019 <.0044 <.0036
Appleton 10/23/03 0.0045 0.0013 <0.0001 0.221 <0.0008 <0.005 <0.0006 0.0002 <0.025 <0.010 NA
Appleton 03/24/04 <0.050 <0.0026 <0.010 0.15 <0.0060 <0.0050 <0.16 <0.000025 <0.020 <0.010 NA
Appleton 11/09/04 0.0071 <0.0012 <0.0001 0.04 0.0008 <0.005 <0.008 <0.0002 0.0013 <0.01 NA

MCO 08/08/05 0.023 <0.0035 <0.0003 0.039 0.0019 <0.0037 <0.0011 <0.000026 <0.0044 0.0024 <0.005
Appleton 11/05/06 0.0052 <0.0012 <0.0001 0.088 <0.0005 <0.005 <0.0008 <0.0002 0.0017 <0.010 NA
Appleton 02/23/06 0.0021 <0.0012 <0.0001 0.08 <0.0005 <0.0005 <0.0008 <0.0002 0.0022 <0.010 NA

MCO 03/23/06 <0.20 <0.0076 <0.00074 0.32 0.0018 0.0043 <0.0034 <0.000026 0.0033 <0.020 NA
Appleton 06/27/06 <0.200 <0.0076 <0.00074 0.700 0.0016 <0.0094 <0.0034 <0.000072 0.0021 <0.020 <0.350
Appleton 10/05/06 0.037 <0.00011 <0.0001 4.575 0.0068 0.01 <0.001 <0.0002 0.0026 <0.010 NA
Appleton 03/22/07 <0.07 <0.07 <0.01 1.9 3.5 <0.004 <0.03 <0.0002 <0.04 <0.01 NA

MCO 04/02/07 0.0383 0.00024 0.000086 1.41 0.0041 <0.0094 0.00013 <0.00019 0.0035 0.009 NA
Appleton 12/04/07 <0.07 <0.001 <0.01 3.4 <0.01 0.008 <0.03 <0.0002 <0.04 <0.01 1.5
Appleton 01/16/08 0.21 <0.005 <0.01 <0.03 0.02 0.017 0.06 0.0003 <0.04 0.04 NA
OMNNI 04/08/08 0.0114 0.00043 0.00011 0.864 0.0043 0.014 J 0.000095 J <0.0001 0.0024 0.0071 0.063

Appleton 08/19/08 <0.08 <0.001 <0.01 0.95 <0.01 0.005 <0.03 0.0002 <0.02 <0.01 NA
Appleton 03/31/09 <0.09 <0.012 <0.01 0.99 <0.01 <0.008 <0.05 <0.0002 <0.02 <0.01 NA
OMNNI 04/07/09 <0.0151 0.003 J 0.00040 J 0.767 0.0024 J <0.0060 <0.0014 <0.00010 0.0016 J 0.0137 J 0.84

Appleton 09/22/09 <0.08 <0.006 <0.01 2.3 <0.01 <0.008 <0.05 <0.0002 <0.02 <0.01 NA
Appleton 03/02/10 <0.06 <0.002 <0.01 1.6 <0.01 <0.008 <0.03 <0.0002 <0.01 <0.01 NA
OMNNI 04/06/10 0.0501 J <0.0014 0.00043 J 1.16 0.0024 J <0.0061 <0.00075 <0.0001 0.0023 J 0.0046 J 1.3

Appleton 11/02/10 <0.10 <0.010 <0.01 0.71 <0.01 <0.008 <0.03 <0.0002 <0.01 <0.01 NA
Appleton 02/24/11 <0.08 <0.001 <0.01 1.5 <0.01 0.008 <0.04 <0.0002 <0.02 <0.01 NA
OMNNI 04/05/11 0.0725 J 0.0025 J <0.00026 0.401 0.0028 J <0.0061 <0.0014 <0.00010 0.00053 J 0.0023 J 0.40

Appleton 10/26/11 <0.08 <0.005 <0.01 1.2 <0.01 0.007 <0.04 <0.0002 <0.02 <0.01 NA
Appleton 03/21/12 <0.11 <0.004 <0.01 1.3 0.01 0.007 <0.04 <0.0002 <0.02 <0.01 NA
Terracon 04/05/12 <0.0695 <0.0047 <0.00039 0.696 0.014 J <0.0061 <0.0014 <0.00010 0.001 J <0.0053 0.83
Appleton 10/04/12 0.0865 0.0051 0.00049 1.43 0.0028 J 0.026 0.0022 0.0001 0.00019 J <0.0053 NA
Terracon 04/11/13 0.078 <0.004 <0.00048 0.431 0.0024 J <0.0038 <0.027 <0.00010 0.00013 J <0.0024 0.42
Appleton 04/17/13 <0.0714 <0.0042 <0.00048 0.279 0.0029 J <0.0038 <0.027 <0.00010 0.00062 J <0.0024 NA
Appleton 11/20/13 <0.0714 <0.0042 <0.00048 1.13 0.0018 J 0.0044 J <0.027 <0.00010 0.00085 J 0.0034 J NA
Appleton 04/15/14 0.119 J <0.0068 <0.001 0.27 0.0036 J <0.060 <0.0016 <0.00010 <0.0013 <0.0058 NA
Terracon 05/13/14 0.116 J <0.0068 <0.001 0.273 0.0034 J <0.060 0.0040 J <0.00010 <0.0013 0.0064 J 0.28
Appleton 9/24/2014 <0.0655 <0.0068 <0.001 0.757 <0.0034 <0.010 <0.0016 <0.00010 <0.0013 <0.0058 NA
Terracon 4/15/2015 0.054 J <0.0072 <0.00060 0.858 0.0041 J <0.010 <0.0030 <0.00010 <0.0014 0.0026 J 0.92
Appleton 6/3/2015 <0.0655 <0.0068 <0.001 0.504 <0.0034 <0.020 <0.0016 <0.00010 0.0013 J <0.0058 NA
Appleton 10/21/2015 0.105 J <0.0068 <0.0010 0.676 <0.0034 <0.010 0.0024 J <0.00010 <0.0013 0.0078 J NA
Terracon 5/12/2016 0.0637 J <0.0072 <0.00060 0.645 <0.0036 <0.0068 <0.0030 <0.00013 0.0018 J <0.0013 0.70
Appleton 5/17/2016 <0.090 <0.001 <0.010 0.530 <0.010 <0.007 <0.030 <0.0002 <0.020 <0.01 NA
Appleton 11/1/2016 <0.090 <0.010 <0.010 0.560 <0.010 <0.007 <0.030 <0.0002 <0.020 <0.010 NA
Appleton 4/27/2017 <0.060 <0.001 <0.010 0.370 <0.010 0.007 <0.030 <0.0002 <0.020 <0.010 NA
Terracon 6/8/2017 <0.0555 <0.0083 <0.0013 0.345 <0.0063 <0.0068 <0.0043 <0.00013 <0.0026 <0.0093 0.35
Appleton 11/9/2017 <0.060 0.001 0.010 0.770 <0.010 <0.007 <0.030 <0.0002 <0.020 <0.010 NA
Appleton 5/22/2018 NA <0.015 <0.0006 0.319 0.005 0.010 <0.005 <0.0002 0.005 <0.002 NA
Terracon 6/7/2018 0.0713 J <0.0083 <0.0013 0.382 <0.0063 <0.014 <0.0043 <0.00013 <0.0026 <0.0093 0.38
Appleton 11/14/2018 NA 0.020 0.001 0.325 0.004 <0.009 <0.005 <0.0002 0.004 0.004 NA
Appleton 4/18/2019 NA <0.015 <0.0006 0.519 0.005 <0.005 <0.009 <0.0002 0.005 <0.002 NA
Terracon 7/10/2019 NA 0.0091 J <0.0013 0.229 <0.0063 0.011 J 0.006 J <0.00013 0.0029 J <0.0116 0.25
Appleton 9/18/2019 NA Results not yet available NA

J = Estimated concentration detected  above the limit of detection and below the limit of quantitation
1 Beginning in September 2018, the Total Chromium lab sample was not filtered. Previously, through August 2018, the sample was filtered (0.45 micron filter).

Permit #18-21 Limits
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Total Chromium2 (mg/L)
Sample ID Minimum Maximum Average Minimum Maximum Average Minimum Maximum Average Minimum Maximum Average
Outfall 001 326 8,247 2,188 6.1 9.4 7.8 0.06 3.30 0.98 0.003 4.58 0.95
Manhole #1 129 5,273 814 6.2 9.2 7.5 0.32 5.80 1.71 NA NA NA
Manhole #2 209 17,565 1,877 6.0 9.2 7.6 0.03 6.10 0.41 NA NA NA

Total Chromium3 (mg/L)
Sample ID Minimum Maximum Average Minimum Maximum Average Minimum Maximum Average Minimum Maximum Average
Outfall 001 730 4,342 2,969 7.6 8.0 7.8 0.23 0.52 0.35 0.003 0.52 0.27
Manhole #1 288 5,273 1,599 7.1 7.5 7.3 0.32 0.53 0.42 NA NA NA
Manhole #2 715 11,543 3,451 6.8 7.5 7.2 0.12 0.66 0.31 NA NA NA

1Minimum, maximum, and average flow, pH, and hexavalent chromium concentrations  based on data included in Table 1
2Minimum, maximum, and average total chromium concentrations based on data included in Table 2, from April 2006 to October 2019
3Minimum, maximum, and average total chromium concentrations based on data included in Table 2, from November 2018 to September 2019

Flow1 (gpd) pH1 Hexavalent Chromium1 (mg/L)

System Operational Parameters, April 2006 to October 2019

System Operational Parameters, November 2018 to October 2019

TABLE 3
Groundwater Collection and Treatment System Operational Parameters

N.W. Mauthe Superfund Site - Appleton, WI

Flow1 (gpd) pH1 Hexavalent Chromium1 (mg/L)



Remedial Action Option

Pre-
Treatment
Filter and
Transfer
Pump1

Treatment
Canisters2

Piping/Valves/
Installation3

Electrical/PLC
Upgrades4

Capital Cost
Subtotal Design5

Treatability
Analysis6

Installation
Oversight7

Startup
Monitoring8

Initial Cost
Subtotal

System
Sampling and
Maintenance9

Laboratory
Analysis10

Canister
Changeout

and
Regeneration11 Reporting12

Annual Costs
Subtotal - 1

Year
Annual Cost -

5 years
Annual Cost -

Present Worth13

Total
Estimated

Present Worth
Cost

No Action $0 $0 $0 $0 $0 $3,000 $0 $0 $0 $3,000 $5,000 $17,000 $0 $6,000 $28,000 $140,000 $139,000 $142,000
Granular Activated Carbon $7,000 $2,500 $5,000 $10,000 $24,500 $9,000 $3,000 $4,000 $6,000 $22,000 $7,000 $17,000 $2,500 $6,000 $32,500 $162,500 $161,000 $207,500
Ion Exchange $7,000 $2,100 $5,000 $10,000 $24,100 $9,000 $3,000 $4,000 $6,000 $22,000 $7,000 $17,000 $4,500 $6,000 $34,500 $172,500 $171,000 $217,100

1CSD 042L Bag Filter Vessel, or equivalent, and a new transfer pump and associated controls.
2Granular activated carbon consists of two Evoqua canisters or equivalent. Ion exchange consists of two Evoqua canisters or equivalent.
3Estimated cost for plumbing contractor.
4Estimated cost for electrical contractor. Terracon contacted Suburban Electric, and costs for previously discussed system upgrades were unavailable.
5Cost for preparation of remedial design report. For 'no action' option, cost is for report describing modifications to existing monitoring program.
6Collection of groundwater sample for PFAS, total organic carbon, and total suspended solids analysis to size canisters and pre-treatment filter.
7Assumes 2 days of oversight/support of system installation.
8Assumes 1 day of troubleshooting/sample collection from influent, effluent, and between lead/lag canisters, and 2 additional days of startup troubleshooting during first 2 weeks of system operation.
9Incremental cost for system maintenance and PFAS sampling during current monthly sampling visits.  For 'no action' option, includes PFAS sampling from Manhole #s 1 and 2 and effluent.
10Cost for 3 PFAS samples per month from influent, effluent, and between lead/lag canisters. For 'no action' option, includes PFAS analysis from Manhole #s 1 and 2 and effluent.
11Assumes two canister changeouts per year. Ion exchange includes a monthly rental fee.
12Incremental additional cost for inclusion of PFAS and system data into monthly, quarterly, and annual reports.
13Present work cost based on interest rate of 0.3 percent, for 5-year Treasury yield for September 4, 2020.

Capital Costs Initial Costs Annual Costs

TABLE 4
Cost Estimates, Remedial Action Options

N.W. Mauthe Superfund Site - Appleton, WI
Terracon Project No. 58117057



Interim Action Option Design1
Treatability
Analysis2

Installation
Oversight3

Startup
Monitoring4

Treatment
System

Delivery and
Installation5

Initial Cost
Subtotal

System
Sampling and
Maintenance6

Laboratory
Analysis7

Treatment
System
Rental5

Treatment
System

Demobilization
and Media
Disposal5

Offsite Water
Transport8

Offsite
Water

Disposal8 Reporting9
Implementation
Cost - 6 Months

Total
Estimated

Cost
No Action $3,000 $0 $0 $0 $0 $3,000 $2,000 $9,000 $0 $0 $0 $0 $4,000 $15,000 $18,000
Temporary Treatment System $7,000 $3,000 $2,000 $6,000 $20,000 $38,000 $4,000 $9,000 $21,300 $16,000 $0 $0 $4,000 $54,000 $92,000
Offsite Water Disposal $3,000 $2,000 $0 $0 $0 $5,000 $0 $0 $0 $0 $560,000 $1,044,000 $4,000 $1,608,000 $1,613,000

1Cost for preparation of interim action design report.
2Collection of groundwater sample for PFAS, total organic carbon, and total suspended solids analysis for temporary treatment system; or VOCs, metals, and PFAS for water disposal waste stream profile.
3Assumes 1 day of oversight/support of temporary treatment system installation.
4Assumes 1 day of troubleshooting/sample collection from influent, effluent, and between lead/lag canisters, and 2 additional days of startup troubleshooting during first 2 weeks of system operation.
5Cost based on discussions with Clean Harbors and associated estimate, connections with existing system, and winterization.
6Incremental cost for system maintenance and PFAS sampling during current monthly sampling visits.
7Cost for 3 PFAS samples per month from influent, effluent, and between lead/lag canisters. For 'no action' option, includes PFAS analysis from Manhole #s 1 and 2 and effluent.
8Cost based on discussions with Clean Harbors. Assumes offsite disposal of 3,000 gallons of effluent per day, 5 days per week. Disposal in Sarnia, Ontario via incineration.
9Incremental additional cost for inclusion of PFAS and system data into monthly, quarterly, and annual reports.

TABLE 5
Cost Estimates, Interim Action Options

N.W. Mauthe Superfund Site - Appleton, WI

Initial Costs Implementation Costs - 6 Months

Terracon Project No. 58117057
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