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EXECUTIVE SUMMARY

- The United States Environmental Protection Agency (EPA), in consultation with the Wisconsin

Department of Natural Resources (WDNR), has completed the fourth five-year review (FYR) at

the Moss-American Superfund site (Site) located in Milwaukee, Milwaukee County, Wisconsin.

The purpose of a FYR is to review available information to determine if the remedy i and will

continue to be protective of human health and the environment. The triggering action. for this
policy FYR was the signing of the previous FYR report on March 29, 2010.

The 88-acre Moss-American site is located in northwestern Milwaukee and is comprised of a
former wood-treating facility plus several miles of the Little Menomonee River and its adjacent
floodplain,.(See Figure 1). From 1921 to 1976, T. J. Moss Tie Company and successor owners
conducted wood-treating operations at the Site, causing polycyclic aromatic hydrocarbon (PAH)
contamination of soil, groundwater, and sediment. In 1984, EPA placed the Site on the National
Priorities List (NPL). :

In September 1990, EPA signed a Record of Decision (ROD) to select a remedy. for the Site. The
cleanup was then completed in a series of phases, the first addressing contamination at the.wood-
treating facility property and the last addressing contaminated sediments of the Little
Menomonee River. In March 1996, EPA, the State of Wisconsin, and potentially responsible
party (PRP) Kerr-McGee Chemical Corporation (KMC) entered in to a consent decree (CD)
requiring KMC to complete the remedial design and remedial action at the Site. From 1995-
1998, KMC operated extraction wells to collect and remove free product (creosote). KMC .
installed a funnel-and-gate system to address contaminated groundwater in 1999-2000 and
conducted thermal desorption soil treatment efforts from mid-2001 to early 2002. Lastly,
contaminated sediments were removed from five segments of the Little Menomonee River
beginning in late summer 2002 until completion in November 2009. During the cleanup, EPA"

- modified the 1990 ROD remedy through an April 1997 Explanation of Significant Differences
(ESD), a September 1998 ROD Amendment, and a November 2007 ESD.

In November 2009, EPA issued a Preliminary Close-out Report (PCOR) for .the Site, which
signified that construction of all response activities had been substantially completed. Currently,
EPA and WDNR are working to optimize the efficiency of the groundwater treatment system.

Based on EPA’s review, the remedy is protective of human health and the environment in the
short term. Contaminated soils and sediments have attained cleanup goals and there is no current
human exposure to contaminated groundwater. Institutional controls (ICs), in the form of deed
restrictions, have been recorded to limit future re-use of the former wood-treating site and the
floodplain downstream of the former facility. Long-term protectiveness requires additional
remedial action to groundwater in order to achieve the cleanup standards and ensuring effective
ICs are implemented, monitored, maintained, and enforced. To that end, additional IC evaluation
actions such as review of title work and finalizing an ICs map will be performed. Also, long-term
stewardship procedures will be developed and implemented through revision of the Operation
and Maintenance (O&M) Plan. Long-term stewardship involves assuring effective procedures

“are in place to properly maintain and monitor the Site. Long-term stewardship will ensure
effective ICs are maintained and monitored and the remedy continues to function as intended
with regard to ICs.

Vi



EPA will conduct the next FYR at the Site five years after completion of this review because
hazardous substances, pollutants, or contaminants remain at the site above levels that allow for
unlimited use and unrestricted exposure (UU/UE).

vii



Superfund

Site Location U.S. Environmental Protection Agency

Moss American Kerr-McGee
Milwaukee County, WI

son \ \Mlshin;non

AF Figure 1
Prodeced by Agela Rozhekl :

U.S.EPA Pegiol 508 Decembet 10,2009 EP ADisdaimer: Pleass be advs<dthat arcas depicted inthe map have beah sstinated. The map dues
hage Dak :2009 1%t Feate 2y HighS e furteable by amyparty EP Amayreine or changs this data and map at anytime.




: FIVE-YEAR REVIEW SUMMARY FORM

| SITE IDENTIFIGATION ™+~

Site Name:  Moss-American Superfund Site

EPAID: . WID039052626

City/County: Milwaukee/Milwauke¢ (both city and

Region: 5 o ‘State: WI county)

SITE STATUS -

NPL Status: Final -

Multiple OUs? Has the site achieved construction completion? |

| No _ Yes
- REVIEW STATUS

Lead agency: EPA

Author name (Fet_iefal or State Project Manager): Ross del Rosario

Author affiliation: EPA

Review period: 6/4/2014 - 3/17/2015

Date of site inspection: 7/16/2014

Type of review: Policy

Review number: 4

Triggering act_ibn d';a_te: 3/29/2010

Due date (five years after triggering action date): 3/29/2015

Issues/Recommendations’

“OU(s) without Issues/Recomme_lidations Identified in the Five-Year Review:

None
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Issues gpd Recommendations Identified in the Five-Year Review:
OU(s): Issue Category: Remedy Performance
01/Sitewide | Issue: The groundwater cleanup goals have not yet been met.
Recommendation: The State should consider implementing the
recommendations of the 2011 Remedial Systems Evaluation Report (U.S.
Army Corps of Engineers) to address remaining groundwater
| contamination and achieve current groundwater cleanup standards.
| Affect Current | Affect Fut'u_fé' Implementing Ovefsight Milestone Date
‘| Protectiveness | Protectiveness | Party Party
No Yes State | EPA 12/31/2016
OU(s): Issue Cafegory' Institutional Controls-
01/S_1tew1de Issue: Effective ICs must be monitored, maintained, and enforced. Long-
term stewardship of ICs has not been addressed.
Recommendation: Review title work and prepare a final ICs map.
Develop and implement long-term stewardship procédures through
revision of the O&M Plan. :
_Affect Current | Affect Future | Implementing Oversight Milestone Date
Protectiveness | Protectiveness Party Party : _
No Yes State EPA 03/29/2017

oUl & Si_t"ewi(lc Protectiveness Statement

Protectiveness Determination..
1 Short-term Protective

Protecttveness Statement

The remedy is protective of human health and the env1ronment in the short term because it is functioning
as intended. Contaminated soils and sediments have attained cleanup goals and there is no current human
exposure to contaminated groundwater. ICs, in the form of deed restrictions, have been recorded to limit
future re-use of the former wood-treating site and the floodplain downstream of the former facility. '
Long-term protectiveness requires additional remedial action to groundwater in order to achieve the
cleanup standards, and ensuring effective ICs are implemented, monitored, maintained, and enforced. To
that end, additional IC evaluation activities such as review of title work and finalizing an ICs map will be
performed. Also, long-term stewardship procedures will be developed and implemented through revision
of the O&M Plan..Long-term stewardship involves assuring effective procedures are in place to properly
maintain and monitor the Site. Long-term stewardship will ensure effective ICs are maintained and
monitored and the remedy continues to function as intended with regard to ICs.




I. INTRODUCTION

The purpose of a FYR is to eyaluate the implementation and performance of a remedy in order to
determine if the remedy will continue to be protective of human health and the environment. The
methods, findings, and conclusions of reviews are documented in FYR reports. In addition, FYR
reports identify issues found during the review, if any, and document recommendations to
address them. '

EPA conducts FYRs pursuant to the 'Co'mprehensive'Environmental Response, Compensation,
and Liability Act (CERCLA) Section 121 and the National Contingency Plan (NCP). CERCLA
121 states:

““If the President selects a remedial action that results in any hazardous substances,

' pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such.remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with section [104] or
[106], the President shall take or require such action. The President shall report to the
Congress a list of facilities. for which such review is required, the results of all such
reviews, and any actions taken as a result of such reviews.”

EPA interpreted this requirement further in the NCP; 40. Code of Federal Regulations (CFR)
Section 300.430(f)(4)(i1), which states:

“If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such actions no less often than every
five years after the initiation of the selected remedial action.”

EPA conducted a FYR on the remedy implemented at the Moss-American Superfund site in
Milwaukee, Milwaukee County, Wisconsin. EPA is the lead agency for developing and
implementing the remedy for the Site. WDNR, as the support agency representing the State of
Wisconsin, has reviewed all supporting documentation and provided input to EPA during the
FYR process.

This is the fourth FYR for the Site. The triggering action for this policy review is the completion
date of the previous FYR report, dated March 29, 2010. This FYR is required because hazardous
substances, pollutants, or contaminants remain at the Site above levels that allow for UU/UE.
The Site consists of one operable unit (OU), which is addressed in this FYR report.

II. PROGRESS SINCE THE LAST REVIEW

EPA and WDNR undertook no significant remedial action activities at the Site since the previous
FYR, but from July to November 2011, EPA completed several punch-list tasks that were not
. completed during the 2009 river dredging work. These tasks included the removal of soil piles,
concrete/jersey barriers, leftover pipe and equipment, a concrete pad, and a temporary storage
1 ' '



and/or staging area. EPA also removed a temporary river crossing at the request of WDNR. Also
in 2011, WDNR assumed responsibility for O&M at the Site, At that time, EPA and WDNR
agreed to temporarily shut down the groundwater treatment system to determine how
groundwater quality would react to reducing the amount of available oxygen in the funnel and

gate area.

Table 1 lists the prote'ctivenéss statement for the Site made in the 2010 FYR report and Table 2
lists the status of recommendations or follow-up actions. :

Table 1: Protectiveness Determination/Statement from the 2010'FYR report

OU# Protect!venfz SS Protectiveness Stafement
Determination
01 Short-term Protective | The remedy at the Moss American Superfund Site currently protects human
(Sitewide) health and the environment in the short term. Contaminated soils and

sediments have attained cleanup goals, and there is no current human
exposure to contaminated groundwater. ICs, in the form of deed
restrictions, have been recorded to limit the use of the former wood treating
site and along the floodplain downstream of the plant. Long-term
protectiveness will require achieving groundwater cleanup standards and
compliance with effective ICs. In addition, current ICs will be reviewed and
additional IC evaluation activities will be conducted to ensure that effective
ICs are in place, maintained, monitored, and enforced.

Although current data suggests site groundwater is meeting cleanup
standards prior to discharging to the Little Menomonee River, there are
areas within the funnel and gate that have elevated COC levels. To address
this concern, an optimization study will be performed on the system to

develop a solution to remediate the elevated COC levels at those locations.

Table 2: Status of Recommendations from the 2010 FYR report

. . Party . Original . | Current Completion
O#U Issue l:‘f)cllool:lvl-‘:::]:acttli?:nss/ Respo g::trys ight Milestone Status Datelzif
nsible Date applicable)
01 | The funnel and gate | Conduct PRP | EPA 4/15/2012 | Completed | 3/22/2011
groundwater optimization study (
treatment system to determine
may not be ' solution to elevated
optimally capturing | levels of COCs in ;
the groundwater local area of funnel
contamination and gate
01 | Thereis no IC Plan | Develop IC Planto | PRP | EPA 4/15/2012 | Completed | 9/2/2010
: to ensure all determine if ICs in
necessary Site ICs | effect are
are in place and protective.
effective in the . ‘
long term.




Recommendation 1

In March 2011 the U.S. Army Corps of Engineers (Corps), on behalf of EPA, completed a
Remediation System Evaluation (RSE) at the Site that was designed to help improve the
effectiveness, reduce operational costs, and improve technical operation of the groundwater
funnel-and-gate cleanup system (see Attachment 1). The Corps recommended in the RSE report
that EPA modify the groundwater monitoring program and perform additional investigations
involving nonaqueous phase liquids (NAPLs), the source of Site-area groundwater
contamination. Depending on the results of the NAPL characterization studies, the Corps
recommended that one of the following treatment modifications be implemented:

e Excavate NAPL-impacted soil near a stagnant zone in the groundwater treatment area
- and apply subsurface amendments to the excavated area to further mitigate remaining
contaminants; or

¢ In addition to excavating NAPL-impacted soil and using subsurface ameridments, install
.an additional groundwater treatment gate in the northwest corner of the treatment area.

In July 2012, WDNR agreed to implement the Site characterization work described in the RSE
report. Initial results of Site characterization work are included a State report dated October 2,

2013. Currently, WDNR is working to complete all the Site characterization work recommended
in the RSE report. :

Recommendation 2

After completing the third FYR report on'March 29, 2010, EPA began a review of all ICs at the
Site. In its review, described in a technical memorandum dated September 2, 2010 (see
Attachment 2), EPA found that a total of four ICs in the form of deed restrictions are recorded on
the Site — three on the former wood-treating facility property only, while the fourth deed
restriction applies to the whole Site, including a 5-mile stretch of the Little Menomonee River
and its floodplain. The deed restriction covering the river and its floodplain were recorded by
Milwaukee County: EPA later discovered that three parcels of land within the floodplain were
not owned by the county and, therefore, were not covered by the fourth deed restriction.

" However, governmental controls do cover these properties. MILWAUKEE, WIS., CODE §§ 225-22,
225-23 and 225.39 (2012) include requirements for connections to the city water supply and
private well abandonment

After rev1ew1ng all available information, EPA determined that addltlonal deed restrlctlons were
not necessary for the three pnvately-owned parcels for the followmg reasons:

e The potential for future groundwater use is low. The area surroundmg the three privately-
owned parcels is served by the Milwaukee public water supply. City code mandates that
every building intended for human habitation or occupancy located adjacent to a sanitary
sewer, storm sewer or water main be connected to them; and wells on premises served by
the municipal water system must be abandoned unless the city issues a permit after

_testing. One of the parcels is zoned parkland, making future re51dent1al development
highly unlikely;



e Groundwater around the former wood-treating facility flows in a northeasterly direction
(towards the river) and the three parcels are located south of the facility, which is
upgradient of contaminated groundwater originating from the site. Consequently, site-
related contaminants are not expected to be in the groundwater beneath the three parcels;

e The baseline risk assessment in the Site Remedial Investigation (RI) report found that a
complete pathway for exposure through consumption of groundwater was not present.
Thus, the actual risks posed by groundwater to nearby residents were minimal;

e Groundwater contamination at the site extended to a maximum depth of 20 feet below
ground, limited to a 400-foot wide area near the processing area of the former wood-
treating facility. According to the RI report, the upper aquifer where the contamination is

- found does not have the capacity to be a drinking water source. The intermediate and
lower aquifers, which are capable of being a drinking water source, have not been shown
to be contaminated; and, :

e No Site remedial action components are located on the three privately-owned parcels.
Institutional Controls

ICs are required for the Site to ensure the protectiveness of the remedy. ICs are non-engineered
instruments (such as administrative and/or legal controls) that help minimize the potential for.

. exposure to contamination and protect the integrity of the remedy. Compliance with ICs is
required to assure long-term protectiveness for any areas which do not allow for UU/UE. Table 3.
(next page) summarizes the implemented and planned ICs at the Site. A draft map showing the
area in which the ICs apply is included in Attachment 3. EPA or the State will prepare a final ICs
map (see Section V — Issues/Recommendations).

The 1990 ROD requires ICs as a part of the remedy and calls for fencing the area and placing
deed restrictions to prevent future redevelopment of the Site. The 1996 CD with KMC described
deed restriction requirements in detail. Specifically, Appendix 6 of the (KMC) CD stlpulated the
* following restrictions applicable to the entire Moss American site:

1. Any use of the site that interferes with implementation of the response action, impairs the
effectiveness of any work performed or damage any component of the remedy constructed
pursuant to the ROD, CD, or SOW, is prohibited;

2. The installation, construction, or removal of any buildings, wells, piping, roads, ditches, or
any structures is prohlblted except as approved by EPA and consistent with the CD and
ROD: and

3. Applicable laws and regulations governing wetland and floodplain habitats shall be complied
with.



Table 3: Summary of Implemented and Planned ICs

Media, engineered
controis, aid areas !Cs Called for Title of IC Instrument
that do not support A% i e pmpacted IC. Implemented and Date (or
Needed Decision Parcel(s) Objective(s)
UU/UE based on Doeigh planned)
current conditions :
Former wood | Prohibit 1) Excavating or Title: Declaration of
treating Site - | grading of land surface 2) Restrictions and Notice to
floodplain penetration of existing Future Purchasers. Recorded
portion cap(s)/cover(s) 3) Filling on in Milwaukee County
(County- covered areas 4) Register’s Office on June 30,
owned) Construction, installation, or | 2000. Reference No. 7931311.
removal of a building, pipe,
road, or any structure with a
Soil Yes Yes foundation that would sit on
the cover 5) Plowing for
agricultural cultivation 6)
Extraction of groundwater for
consumption or any purpose
other than monitoring 7) Any
activity that may damage any
constructed remedy or impair
its effectiveness. Limited to
recreational use only.
Former wood | Prohibit non-industrial use. Title: Declaration of
treating Site | Prohibit 1) Excavating or Restrictions and Notice to
- grading of land surface 2) Future Purchasers. Recorded
Non- penetration of existing in Milwaukee County
floodplain cap(s)/cover(s) 3) Filling on Register’s Office on June 30,
property covered areas 4) 2000. Reference No. 7931310.
(County- Construction, installation, or
owned) removal of a building, pipe,
¢ road, or any structure with a
Sail o xes foundation};hat would sit on
the cover 5) Plowing for
agricultural cultivation 6)
Extraction of groundwater for
consumption or any purpose
other than monitoring 7) Any
activity that may damage any
constructed remedy or impair
its effectiveness.
Former wood | Prohibit non-industrial use. Title: Deed Restriction and
treating site — | Prohibit 1) Excavating or Notice to Future Purchasers.
Non- grading of land surface 2) Recorded in Milwaukee
floodplain penetration of existing County Register’s Office on
Soil Yes Yes property cap(s)/cover(s) 3) Filling on July 26, 2000. Reference No.
owned by the | covered areas 4) 8756
railroad Construction, installation, or

removal of a building, pipe,
road, or any structure with a

5




Media, engineered

controls, and areas !CS Called for Title of IC Instrument
that do not support L i the Impacted ic Implemented and Date (or
Needed | Decision Parcel(s) Objective(s)
UU/UE based on Docnents planned)
current conditions
foundation that would sit on
the cover 5) Plowing for
agricultural cultivation 6)
Extraction of groundwater for
consumption or any purpose
other than monitoring 7) Any
activity that may damage any
constructed remedy or impair
its effectiveness. Limited to
industrial use only.
Floodplain Prohibit any installation, Title: Amended Declaration of
downstream | construction, or removal of Restriction on Use of Real
from former | structures around areas Property. Recorded in
Soil Yes Yhex wood treating | remediated during response Milwaukee County Register’s
Site action (i.e., areas rerouted). Office on June 30, 2000.
Prohibit use of area for any Reference No. 7931309
activity that may damage or
impair the response action.
Former wood | Prohibit consumption or other | Title: Amended Declaration of
treating Site | uses of groundwater. Note: Restriction on Use of Real
No one in the area currently is | Property. Recorded in
using groundwater. Residents | Milwaukee County Register’s
are connected to city water. Office on June 30, 2000.
According to the RI, the Reference No. 7931309.
contaminated shallow
SR Vg Yes groundwater does not have Also see Reference Nos.
adequate capacity to be a 791311 and 791310 above.
drinking water source.
Prohibit extraction of
groundwater for consumption
or any purpose other than
groundwater monitoring or
remediation.
Entire Site Requires abandonment or MILWAUKEE, WiS., CODE §§
including the | permits for wells on parcels 225-22, 225-23 and 225-39
three connected to the public water
privately- supply and connection of sold
PIRILE S 2 SO Voo Yes owned parf:els adjacent to water
parcels main.
downstream
from the

former wood
treating site




In addition to the site-wide restrictions specified above, Appendix 6 of the CD described
additional restrictions that.applied only to the former wood preserving facility and those portions
of the Site that contained trenches, collection basins, or treatment systems and the future landfill
cover. These additional restrictions are as follow:

1. Use of groundwater in these areas is prohibited;.

2. There shall be no residential use of the former wood preservmg plant property;

3. Activities involving people are prohibited on those portions of the site described above,
except as part of implementing and mamtalnlng the remedial action called for in the ROD
and CD; and : -

4. Penetration of the installed cover is prohibited, including but not limited to any excavation,
drilling, mining, piercing, digging, or boring..

In 1996, both the county and the railroad entered into CDs with EPA to repay EPA’s past.costs at
the Site and both the county and railroad recorded deed restrictions incorporating language
largely identical to what was contained in Appendix 6 of the (KMC) CD, prohibiting activities
that may interfere with the cleanup of the site, preventing any construction/installation/removal
of buildings, pipes, roads or other structures on property without approval by EPA, prohibiting
the consumption or use of groundwater at the former wood preserving site, and prohibiting
excavating, drilling, piercing, digging, or boring of the soil cover. In 2000, the ICs for the
former wood preserving plant property were updated by the county and railroad to reflect the
intended uses of specific areas of the site: 1) recreational use throughout the floodplain areas of
the river and 2) industrial use for the non-floodplain portions of the former wood preserving .
plant. These updated ICs were consistent with the 1998 ROD Amendment providing for
industrial use of the former wood treating site, thereby aliowing worker direct contact with
contaminated soil cleaned to non-re51dent1al standards, as long as approprlate ICs were in place
and applied. '

As presented in Table 3, there are four deed restrlctlons in place covering the following areas of
the Site: -

1. Areas of the former wood preserving plant currently owned by the railroad;

2. Areas of'the former wood preserving plant, not on the floodplain, owned by the county;

3. Areas of the former wood preserving plant, located along the ﬂoodplam owned by the
county; and

4. The floodplain areas along the Little Menomonee River, owned by the county, startlng
outside of the former wood preserv1ng plant and stretching all the way to the conﬂuence with
the Menomonee River. -

The deed restriction for the floodplain portlon of the former wood preserving plant 11m1ts usage
to recreational use. The other two deed restrictions related to the former wood preserving plant,
except the floodplain portion, limit the land to industrial use. The deed restriction applicable to
the river floodplain outside of the former wood preserving plant is located primarily along a
public parkway (Little Menomonee River Parkway). In 2014, the State of Wisconsin reviewed
the enforceability of the deed restrictions and determined they were enforceable under State law.
Consequently, an amendment to the language in the document was not necessary to ensure that
the public is protected and that the remedy remains effective.
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While it appeared the four deed restrictions are adequate in minimizing the potential for nearby
residents from being exposed to site-related contaminants and protect the integrity of the remedy,
the previous FYR report (2010) found that a few sections of the Site were not covered by some
form of IC. Specifically, two parcels owned by the City of Milwaukee and a parcel located on a
residential lot, all three located just south of the former wood preserving plant, do not have any
type of IC. However, as stated above, a city ordinance requires abandonment or permitting of
wells on parcels connected to the city water supply. See MILWAUKEE, WIS., CODE §§ 225-22,
225-23 and 225.39 (2012). Also, groundwater restrictions are not needed for areas outside the
former wood preserving plant property and these parcels do not contain remedial components.

As State law cited in the ICs changed since they were recorded, EPA asked WDNR to review the
ICs for enforceability under current State law. By letter dated November 7, 2014, WDNR
considered the language of the 1996 and more recent ICs recorded at the Site and opined that
deed restrictions appear validly constructed and can be reasonably expected to remain
enforceable and that the changes in statutory construction would not alter the force of the deed
restrictions. Similarly, a 2012 settlement (in the Tronox, Inc. bankruptcy matter) that, among
other things, released KMC’s successor from the 1996 CD, did not alter the construction and
enforceability of the recorded ICs.

The Moss-American Superfund site was declared “site-wide ready for reuse” on May 5, 2011.
Current Compliance

Compliance with ICs is required to ensure long-term protectiveness. Based on recent inspections
and interviews, there are no known ICs compliance issues at the site. While the non-floodplain
portion of the site, which lies within the former wood preserving plant property, can be used for
industrial purposes consistent with the 1998 ROD Amendment and recorded ICs, recent '
inspections of the property revealed no such activities were occurring. Also, a representative
from the railroad told EPA it has no plans to resume the railroad/freight activities on its portron
of the property.

Long-term Stewardship

Long-term protectiveness requires compliance with effective ICs to ensure that the remedy -
continues to function as intended. Long-term protectiveness will be assured by conducting IC
evaluation activities, including long-term stewardship procedures. Long-term stewardship will
assure that effective ICs will be maintained, monitored and enforced. To achieve this goal, the
existing O&M Plan will be reviewed and updated to incorporate long-term IC stewardship
procedures such as regular inspection of ICs at the site and annual certification to EPA that ICs
are in place and effective. EPA will also explore developing a communications plan and using
the State's one call system.



Additional IC Follow-up Actions To Be Conducted

In addition to implementing long-term stewardship procedures, follow-up actions are required to
assure the remedy remains protective. These additional IC evaluation activities will include
review of title work and preparing a final ICs map.

System Operatlon/Operatlon and Mamtenance (O&M) Actnv:tles

WNDR assumed responsibility for O&M dutles in 201 1 (Attachment 4) and has conducted the
following activities at the Site:

¢ In consultation with EPA, WDNR shut down the groundwater treatment system in 2011
- to determine the effects of reduced oxygen availability in the treatment zone of the
funnel-and-gate system. The system is still shut. down pending review of the
groundwater data; and, -
e WDNR collected soil and groundwater samples in 2013 and 2014 as part of
characterization work recommended by the Corps’ RSE report (see Attachment 5).

The State also conducts routine malntenance activities at the site, mcludmg mowing and
mamtarmng the Site fence.

III. FIVE-YEAR REVIEW PROCESS
Administrative Components

EPA notified the State that it was initiating the FYR on June 5, 2014 (see Attachment 6). The

review was led by Ross del Rosario, EPA’s Remedial Project Manager (RPM) for the Site and
Susan Pastor, the Community Involvement Coordinator (CIC). Tom Wentland (WDNR) assisted
in the FYR as the representatlve for the support agency.

The FYR consisted of the following components:

Community involvement;

Document review;

Data review;

FYR site inspection; and

FYR Report development and review.

Community Notification and Involvement

EPA initiated activities to involve the community in the FYR process on June 5, 2014, when the
CIC informed the RPM of her intent to update the Agency’s web page for the Site
(www.epa.gov/Region5/sites/mossamerican), which she then completed in August 2014. EPA
also placed a newspaper ad in a local paper and contacted the local public library to ensure the
repository at that location continued. EPA published a notice in the Milwaukee Journal Sentinel,
on August 8, 2014, stating that it was beginning a FYR and inviting the public to submitany
comments to EPA (Attachment 7). EPA will place the completed FYR report in the Site
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http://www.epa.gov/Region5/sites/mossameriean

information repos1t0ry located at the Mill Road lerary, 6431 N. 76" Street, M1lwaukee
Wisconsin, and on the Site webpage.

Document Review

The RPM reviewed certain Site documents for this FYR, including the September 1990 ROD,
the 1997 ESD, the 2007 ESD, the 1998 ROD Amendment, the previous (2010) FYR report,
relevant State laws and regulations, existing ICs, the 2011 RSE report (Corps), monitoring data
collected by the State in 2008, 2013 and 2014 (Attachment 5), the November 2014 letter from
WDNR, and the Milwaukee Code of Ordinances. Applicable groundwater cleanup standards, as
listed in the 1990 ROD, were also reviewed. '

Data Review

Contaminated soils and sediments have attained cleanup goals and there is no current human
exposure to contaminated groundwater. The only remaining media to address at the site is
groundwater. Groundwater monitoring data were collected from 2000 to 2009, prior to the
Tronox, Inc. bankruptcy filing, and in 2010 and 2013 following the filing. EPA performed a
trend analysis of the 2000 to 2009 groundwater data as part of the previous (2010) FYR report.
. That analysis suggested an upward trend in concentrations for a handful of contaminants at
certain wells (e.g. MW-34S — see Figure 2).

Table 4 (next page) summarizes the levels of contamination found in the groundwater for
selected monitoring wells and contaminants of concern (COCs) in the 2008, 2010, and 2013 .
sampling surveys. In general, the data suggest groundwater quality improved from 2008 to 2013,
although exceedances of the State’s cleanup standards are still evident at these selected wells. In
particular, monitoring well MW-34S, located on the north side of the former wood preserving
plant property, continues to show multiple exceedances of cleanup standards for the PAH
compounds naphthalene, benzo(a)pyrene, chrysene, and anthracene and with benzene.

- The State conducted a groundwater survey in 2013 and concluded the following:

1. Total PAH concentrations have decreased at all on-Site sample locations since September
2010;

2. Free-phase product (DNAPL) is still present at MW- 34S and TG1-1; however, no
indication of free-phase product was present at MW-7S where an o1ly sheen was
observed in September 2010;

3. Low-level groundwater impacts were detected:at wells located further downstream along
the Little Menomonee River where no PAH impacts were identified in 2010. The water
samples contained traces of sediment, which may have contributed to this anomaly;

4. The sheet pile containment system (funnel) continues to be effective in preventing.

~ contaminated groundwater from discharging directly to the river without first going -
through the treatment gates;

5. Based on one round of data from newly-installed wells located immediately outside of
the sheet pile, there is no ev1dence ofa groundwater plume existing outside of the
containment area. :
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A comparison of groundwater data taken prior to shutdown (2010) and post-shufdown (2013)
indicates no degradation in groundwater quality; in fact, data show a slight improvement in
groundwater quality (see Table 4). The site’s monitoring well network is shown in Figure 2.

The State plans to conduct further groundwater and DNAPL characterization work in 2015.
Upon completion of this work, the State will propose to EPA various options for meeting
groundwater cleanup goals. These options are expected to be similar to those recommended in
the Corps’ 2011 RSE report. In its RSE report, the Corps recommended various combinations of
source removal, in-situ treatment, additional treatment gate(s), and expanding the existing
containment wall. The estimated costs to implement these options ranged from about $200, OOO
to $979,000.

Site Inspection

EPA and WDNR conducted a FYR site inspection July 16, 2014 (see Attachment 8). RPM Ross
del Rosario (EPA) and Tom Wentland (WDNR) attended. The purpose of the FYR site
inspection was to assess the protectiveness of the remedy. To achieve thls objectlve the
following act1v1t1es were performed:

¢ Site reconnaissance (along the perimeter fence);
Groundwater treatment building inspection; :

e Location and identification of groundwater monitoring wells and the treatment gates

~associated with the groundwater treatment system;

e Confirmation that in 2011, EPA’s contractor had removed designated soil piles, debrls
and excess cleanup equipment; and,

e Verification that the temporary bridge crossing the river had been removed (per WDNR
request).

The RPM took photographs of various parts of the Site during the inspection (see attached
photos). Afterwards, the RPM sent WDNR a list of recommended “housekeeping” items, such as
mowing, for WDNR to complete in the near term (Attachment 9). WDNR completed these tasks
during the week of November 21, 2014.

Interviews

The RPM interviewed the WDNR representative during the Site inspection. The purpose of the
interview was to document how well the O&M phase of the project was going, to ascertain
whether improvements to groundwater quality have been observed since the 2010 FYR was

- completed, and to discuss the progress in implementing the recommendations in the Corps’ 2011
RSE report. WDNR reported that its O&M activities were generally minimal after shutting down
the groundwater treatment system in 2011, that additional soil and groundwater sampling will be
performed by the State’s contractor in 2014 as part of characterization work called for in the
Corps’ RSE report, and that groundwater quality improved slightly from 2010 to 2013. Other
relevant information gathered during the interview included the following:
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-

e The groundwater treatment building was vandalized sometime in 2011 or 2012. WDNR
personnel noted the damages caused by the event and sent photographs to EPA to
document the damage incurred;

e There is a need to mow the area around the groundwater treatment building and adJacent
areas were monitoring wells are located; and

e There were no changes to State or local laws that impact the protectiveness of remedy at
the Site.

12



Table 4: Comparison of groundwater data collected in 2008, 2010, and 2013

Contaminant NR140
PAL (ppb)’
Naphthalene ' 10 14,0002 | 11,000 4,100 76 100 0.201 22 1.6J7 0.43
Benzo(a)pyrene 0.02 160 120 <18° -- <0.01 <0.018 -- <0.011 <0.018
Chrysene 0.02 480 0.061 <0.062 -- <0.061 <0.018 -- <0.065 <0.018
Benzene A5 7 6.2 7 -- <0.2 =027 0.9 0.9] 0.36J
Pyrene 50 - |2,400 1,400 222 -- <0.1 <0.025 -- <0.011 <0.025
Fluorene 80 2,500 1,700 330 -- 49 0.251 -- 1.5 0.83
Anthracene 600 840 450 88 1.1 0.62 0.132 -- <0.02 0.138
Notes:

1. (Wisconsin Administrative Code Ch. NR 140) Preventive Action Limits (PALs), in pg/L (parts per billion (ppb))

2. Result in red font signifies PAL exceedance

3. 2008 data taken by PRP (2010 FYR report)

4. 2010 data taken by PRP after completion of 2010 FYR report

5. 2013 data taken by State contractor as part of the groundwater optimization study

6. “J” denotes estimated value ‘

7. “<” denotes result is below the method detection limit for that parameter
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IV.

A summary of the State’s responses to EPA’s questioné are included as part of the inspection
report (see Attachment 10). '

TECHNICAL ASSESSMENT

Question A: s the remedy functioning as intended by the decision documents?

Answer A: Yes. The groundwater treatment system (funnel-and-gate) was operating for
approximately ten years until early 2011, when EPA and WDNR agreed to temporarily shut
down the system to determine the effect of reducing the availability of oxygen in the treatment
gates. A comparison of groundwater data taken prior to shutdown (2010) and post-shutdown
(2013) indicates no degradation in groundwater quality; in fact, data show a slight improvement
in groundwater quality (see Table 4). Groundwater monitoring will continue in the near future as
part of the ongoing groundwater optimization work. In addition, all necessary ICs are in place
and enforceable in compliance with the ROD. However, the O&M Plan will be updated to ensure
that long-term stewardship procedures are developed and implemented so that ICs are properly
maintained, monitored, and enforced and additional IC evaluation activities will be conducted.

The State now has the lead role in the project because it isin the O&M phase. Under the O&M
plan, the State conducts required semiannual and annual groundwater monitoring and general
Site maintenance tasks such inspection for vandalism, evaluating the conditions of the pumps
and blowers, and mowing. The perimeter fencing at the Site is in generally good condition and
all gates leading into the site are locked. There is only one access point to the site, through
railroad-owned property, which requires advance notification to the railroad of intent to enter the
Site. The other access point, on county property: opposite the railroad property, was no longer
available as 0f:2011 because EPA demolished the temporary river crossing used to enter the Site.

The State is working to optimize the Site groundwater treatment system under a July 2012
cooperative agreement between EPA and WDNR. EPA is providing oversight and funding
support for this work. The State conducted fieldwork in 2013 based on the recommendations in
the Corps’ 2011 RSE report. One important finding during the 2013 survey was that the sheet
piling installed along the river near the treatment area.continues to prevent untreated
groundwater contaminants from discharging into the river. The survey results assure EPA and
WDNR that contaminated groundwater in the treatment area continues to be treated in the
funnel-and-gate system prior to discharging into the river. -

Question B: Are the exposure assumptions, toxicity_data; cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy section still valid?

Answer B: Yes. However, changes to the groundwater cleanup objectives are being considered
in view of the anticipated future recreational or industrial uses of the Site. WDNR has proposed
using alternative concentration limits (ACLs) in lieu of the current PALSs required by the ROD.
The ROD discusses establishing a Wisconsin ACL where it is not technically or economically
feasible to achieve a PAL. The State’s PALs, which are indicative of the presence of .
contaminants in the groundwater, are generally more restrictive than respective maximum
contaminant limits (MCLs) under the federal Safe Drinking Water Act.
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Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Answer C: No information has come to light to call into question the protectiveness of the
remedy.

Technical Assessment Summary

EPA finds that the selected remedy, as constructed, is generally functioning as intended by the
decision documents and no exposures to contaminated groundwater are occurring. Although the
funnel-and-gate system was temporarily shut down in 2011, a comparison of groundwater data
before and after the shutdown indicated no degradation in groundwater quality. Importantly, the
sheet pile wall designed to prevent groundwater from entering the river before going through the
treatment gates was found to be working as designed. Exposure assessments, toxicity data, and
RAOs used at the time of remedy selection remain valid and are being addressed by the cleanup
actions.

ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Issues and Recommendations Identiﬁed"tllifltjfliga Five-Year Review:
OU(s): Issue Category: Remedy Performance
i Issue: The groundwater cleanup goals have not yet been met.
Recommendation: The State should consider implementing the
recommendations of the 2011 Remedial Systems Evaluation Report (U.S.
Army Corps of Engineers) to address remaining groundwater contamination
and achieve current groundwater cleanup standards.
Affect Current | Affect Future Implementing Oversight Milestone Date
Protectiveness | Protectiveness Party Party
No Y£s State EPA 12/31/2016
OU(s): Issue Category: Institutional Controls
i ecaide Issue: Effective ICs must be monitored, maintained, and enforced. Long term
stewardship of ICs has not been addressed.
Recommendation: Review title work and prepare a final ICs map. Develop and
implement long term stewardship procedures through revision of the O&M Plan.
Affect Affect Future Implementing Oversight Milestone Date
Current Protectiveness Party Party
Protectiveness
No Yes State EPA 03/29/2017
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VL. PROTECTIVENESS STATEMENT

oul & Sitewide Pr_'()tecti\"eness Statement

Protectiveness Determinatio.n:
Short-term Protective

Protectiveness Statement:

The remedy is protective of human health and the environment in the short term because it is functioning
as intended. Contaminated soils and sediments have attained cleanup goals and there is no current human
exposure to contaminated groundwater. ICs, in the form of deed restrictions, have been recorded to limit
future re-use of the former wood-treating site and the floodplain downstream of the former facility.
Long-term protectiveness requires additional remedial action to groundwater in order to achieve the
cleanup standards, and ensuring effective ICs are implemented, monitored, maintained, and enforced. To
that end, additional IC evaluation activities such as review of title work and finalizing an ICs map will be
performed. Also, long-term stewardship procedures will be developed and implemented through revision
of the O&M Plan. Long-term stewardship involves assuring effective procedures are in place to properly
maintain and monitor the Site. Long-term stewardship will ensure effective ICs are maintained and
monitored and the remedy continues to function as intended with regard to ICs.

VII. NEXT REVIEW

The next FYR for the Moss-American Superfund Site is required five years from the completion
date of this review. '
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A. SITE CHRONOLOGY

Table 5: Chronology of Site Events

creosote-contaminated soil and sediment)

Event Date
Initial discovery of contamination April 1971
Pre-NPL responses (State-enforced removal of | 1970s

NPL proposed listing

September 8, 1983

Site placed on NPL

September 21, 1984

RI/FS conducted

September 1985 to May 1990

Proposed Plan issued

May 29, 1990

Record of Decision (ROD) signed

September 27, 1990

RD/RA Consent Decree entered

March 29, 1996

First Explanation of Significant Differences
(ESD) signed

April 29, 1997

ROD Amendment signed

September 30, 1998

Second ESD signed

November 28, 2007

Remedial Design Approvals

- Free product

- Funnel-and-gate system

- Soil Low Temperature Thermal Desorption
(LTTD)

- Sediment (river segments)

May 1995
September 1999
March 2000

- Segment 1 - September 2002
- Segments 2/3 - February 2004
- Segments 4/5 - March 2009

Remedial Action Construction

- Groundwater funnel-and-gate installed
- Soils LTTD work conducted
- Sediment removal completed

- November 1999 - June 2000
- May 2001- January 2002
- November 2009
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Event | . Date

First FYR Report signed . ' September 18, 2000 .
Second FYR Report signed , September 20, 2005
Third FYR Report signed ' -March 29, 2010

Prefinal Inspecflon Compl_eted . November 20, 2009

Preliminary Closeout Report signed | ‘November 25, 2009

Current Work
- Develop IC Plan
- Conduct Optimization Study

- Technical Memorandum (September 2010)
- U.S. Army Corps of Engmeers RSE Report (March

2011)
Fourth FYR Site Inspection : July 16,2014
Site declared “site-wide ready for reuse” May 5, 2011
Fo'ufth FYR Report signed (Pending)

B. BACKGROUND
Physical Characteristics

The 88-acre Moss-American site is located in the northwestern section of the City of Milwaukee
- (see Figure 1) and contains a former wood-treating facility plus several miles of the Little
Menomonee River and its adjacent floodplain. The wood-treating facility property is bounded by
the intersection of Brown Deer and Granville Roads on the west, and Brown Deer Road and 91%
Street on the east. Twenty-three acres are industrially-zoned and owned by the Union Pacific
Railroad, which recently has used this property as an automobile/light truck loading and storage
area. Milwaukee County owns the remaining 65 acres, which contains part of the former wood-
treating facility and parklands. Releases from the facility contaminated sediments.of the adjacent
Little Menomonee River. The property along that river’s floodplain corridor is primarily owned
by the County, and to a mucl:/h lesser extent, the City of Milwaukee and private ownérs.

Hydrology/Hydrogeology

The Site is characterized by topographic features resulting from glacial processes. Local relief
from the area is generally less than 100 feet, giving rise to rolling topography characteristic of
glaciated areas. Average annual precipitation is between 29 and 30 inches with monthly averages
ranging from 1.1 inches in February to 3.8 inches in July. The Little Menomonee River is a '
 tributary to the Menomonee River, which discharges to the Milwaukee Harbor Estuary about 0.9
miles from Lake Michigan. The Menomonee River watershed includes approximately 137 square
miles, with about 10 square miles belonging to.the Little Menomonee River. Channelization has
been carried out on-approximately 80 percent of the perennial stream length of the watershed.
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Three aquifers underlie the region: 1) sand and gravel, 2) dolomite, and 3) sandstone. The sand
and gravel aquifer can be as thick as 250 feet in some areas, but varies in thickness by as much
as 160 feet. The primary sources of the recharge to the sand and gravel aquifer are downward
percolation of precipitation and surface water recharge from streams. The dolomite aquifer
consists of Silurian- and Devonian-age dolomites, with groundwater flowing primarily through
joints and bedding planes. Recharge results mainly from percolation through the overlying
glacial deposits. The sandstone aquifer consists of the Cambrian- and Ordovician-age sandstones
and dolomites. Recharge to that aquifer occurs primarily from percolation through overburden
deposits 25 miles west of the Site, where the confining unit is absent.

Land and Resource Use

Wood-treating operations using creosote were conducted from approximately 1921 to 1976. Past
site aerial photos showed that land usage patterns have changed considerably during that time.
Photos from the 1930s to the 1950s showed the wood-treating plant operating in a relatively
sparsely populated setting, with several farms surrounding the operations. From the 1960s to the
present, residential and commercial use of nearby property increased considerably and
agricultural and farming operations were phased out almost completely. Industrial parks and
multi-lane highways also traversed the Site setting. County-owned land along the river corridor
features recreational hiking and bicycle trails. These features have had a direct bearing on Site
soil cleanup standards and sediment management at the Site.

Heavy commercial traffic presently surrounds the former wood treating facility. Retail
establishments such as restaurants, home supply centers, auto dealerships, and repair shops
dominate the nearby landscape. While the area is zoned primarily for commercial use, a heavy -
density of residential properties exists, with a few recreat10nal areas (parks) abuttmg the
commercial district.

The potential for Site groundwater use in the future is low given the availability of city water and

a local ordinance requiring the abandonment or permitting of wells on parcels connected to the

water main. In addition, the surficial upper aquifer (less than 20 feet below ground surface)

where Site contamination is found does not have the capacity to be a drinking water source. ICs -
_restrict groundwater use at the former wood preserving plant property.

History of Contamination

In 1921, the T. J. Moss Tie Company established a wood-preserving facility west of the Little
Menomonee River. The plant preserved railroad ties, poles, and fence posts with creosote, a
mixture of numerous chemical compounds derived from coal tar. While No. 6 fuel oil was also
used, no evidence of pentachlorophenol usage was found. Creosote plant operations often
contain storage facilities for creosote and fuels; a boiler for making stéam, heating the creosote
and applying the creosote to the wood; areas for unloading and storing incoming timbers; rail .
cars for transporting the creosote; and a drying area for subsequent storage. Creosote is the major
source of PAHs, which comprise the main driver of risk at this site. Potential for release of PAHs
existed throughout the storage, application, and drying processes. o
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From 1921 to 1971, the facility discharged wastes to settling ponds that ultimately dis'cha.rged to
the Little Menomonee River. These discharges ceased when the plant diverted its process water
discharge to the Milwaukee sanitary sewerage system. Production ceased in 1976. '

Kerr-McGee purchased the facility in 1963 and changed the facility's name to Moss-American.
The name was changed again in 1974 to Kerr-McGee Chemical Corporation - Forest Products
Division. The operator name changed to Kerr-McGee Chemical LLC (KMC) in 1998 and later
became Tronox Inc., which Kerr-McGee had spun off in 2006, before Anadarko Petroleum Corp.
purchased Kerr-McGee. In January 2009, Tronox filed for Chapter 11 bankruptey. The federal
government obtained settlements that addressed the Site on February 14, 2012, in the Tronox
Inc. bankruptcy matter; and on January 21, 2015, in litigation with Anadarko Petroleum Corp.

Initial Response

Under a State order, KMC cleaned out eight former settling ponds and dredged about 1,700 feet
of river to remove creosote-contaminated soil and sediment. From 1972 through 1973, three
different dredging efforts were conducted in the Little Menomonee River within the first mile
downstream of the facility.

~In 1983, EPA proposed the Site for inclusion on the NPL. EPA placed the Site on the NPL in
September 1984. : .

Basis for Taking Action

EPA conducted a baseline human health and-ecological risk assessment as part of the remedial
investigation effort for the Site. Major site contaminants fell into the chemical groups of PAHs
and BTEX (benzene, toluene, ethylbenzene, xylene) compounds. PAHs are a primary component -
of creosote blends and have been associated with lung, stomach, and skin cancers. As for the
BTEX compounds, benzene has been associated with occurrences of leukemia, while toluene and
xylenes appear to cause depression of the human central nervous system.

According to the risk assessment, three exposure scenarios were defined to describe potential
human exposures for current site conditions and potential future uses. These were:

e Site trespass (Current) _
e Recreation use of the river (Current)
¢ Residential development (Potential)

Site Trespass — Soil
Risks associated with site trespass ranged from an excess lifetime cancer risk (ELCR) of 3 x 10* -

to 5 x 10, with carcinogenic PAHs being the driving force on risk. Inhalation exposure had an
ELCR less than 1 x 107,
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Recreational Use — River Sediment Exposure

Exposure to site sediments varied in each of the stream “segments” downstream from the former
creosote processing area. The term “segment” denotes an area between major east-west highway
bridges over the river at approximately one to one and a quarter mile intervals. Sediment.
exposure risks to humans were higher in segments 1, 2, and 3 - on the order of 1 x 10* ELCR
due to CPAH exposure. In river segments 4 and 5, the ELCR dropped to 5 x 10%and 3 x 107,
respectively. Based on human exposure alone, exposure to CPAHs in sediment presented an
ELCR at the upper (1 x 10) range of EPA’s acceptable risk range (1 x 105 to 1x 10™).
However, sediments also presented an unacceptable risk to aquatic habitat. While not viewed as
an applicable or relevant and appropriate requirement (ARAR) at the time of risk assessment,

. literature cited by WDNR indicated that 388 mg/kg (parts per million or ppm) of CPAHs in
sediment should be a “to be considered” value for acceptable long-term aquatic habitat
protection. . '

Residential Development — Soil

ELCRs associated with residential development ranged from 2 x 102 to 2 x 10, with
carcinogenic PAHs being the driving force.

C. REMEDIAL ACTIONS

Remedy Selection

EPA selected a remedy for the Site in the ROD signed on September 27, 1990. The remedy
included measures to address contaminated site soil and groundwater-and Little Menomonee
River sediment. Remedy components included:

Excavation of highly-contaminated soil with treatment in a bioslurry vessel; -
Disposal and cover of treated soil and lesser-contaminated soils on-site, with re-
vegetation of the excavated areas; :
e Fencing and ICs were also required to minimize potential dermal contact (ICs, in the .
form of deed restrictions, were further addressed in a 1998 ROD Amendment);
e Removal and off-site disposal of highly-contaminated sediments from the Little
Menomonee River, creation of a new channel in the vicinity of the Little Menomonee
River and then diverting flow into the new channel, and filling the dewatered existing
channel with soils from the new channel excavation; and,
‘¢ Collection and treatment of contaminated site groundwater presumably using a
b1010g1ca1 treatment system.
\ .
Remedial action goals were to reduce risks posed by CPAHs in soils to below an ECLR of 1 x
10* and establish 6.1 mg/kg CPAHs as the acceptable treatability variance. For sediments, the
new channel would ensure exposure to below 3 mg/kg CPAHs in sediment for acceptable long-
term exposure to CPAHs in the aquatic habitat. Removing the worst of the contaminated
sediments in the existing channel, calculated at a value of 388 mg/kg of CPAHs or higher, would
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help minimize migration potential from the old channel to the new. Groundwater remediation
goals. were to prevent migration of contaminated Site groundwater into the Little Menomonee
River, and to attain concentrations in Chapter NR 140 of the Wisconsin Administrative Code for
COCs at the site. Groundwater COCs are PAHs and the BTEX compounds

The overall RAOs for the specific media addressed in the ROD were:

e On-site soil: Minimize threats to human health and the environment from on-site
contaminants via direct contact, inhalation, or ingestion and to prevent further
contaminant migration into the groundwater and subsequently to the river;

e Contaminated sediment in the Little Menomonee River: Minimize direct contact or
ingestion of contaminants in sediment; minimize acute and chronic effects on aquatic life
from contaminants; and minimize migration of contaminants downstream to the
Menomonee River; and, '

e Groundwater: Prevent release of contaminants through the surficial groundwater aquifer

" to the Little Menomonee River surface water or sediment and remove contaminants from-
groundwater such that concentrations do not exceed apphcable State groundwater
standards.

2

Cleanup Goals:

_ Soil: Because no chemical-specific ARARs have been defined for CPAHs, the concentration
level that correlates to the 1 x 10* ELCR level (6.1 mg/kg) was selected as the contaminant-
specific goal for the soil cleanup goal.

Sediment: To meet the sediment RAOs, a new channel for the river will prevent contact with, or
ingestion of, contaminated sediment by human or aquatic life. The target concentrations and
volume of sediment removed in the old channel as part of the re-channelization efforts was also
based on an ELCR level of 1 x 10*#, corresponding to 388 mg/kg CPAHs in sediment. In
addition, in areas where sediment was excavated in lieu of rerouting the river (mostly in the
downstream portion of the river), sediments exceeding the calculated CPAH background level
(15 mg/kg) would be rémoved.

Groundwater: Groundwater cleanup levels for the COCs were based on PALSs established in

~ Wisc. Admin. Code Ch. NR 140. PALSs were derived primarily to inform the regulatory agency
of potential groundwater contamination problems and are applicable both to controlling new
releases as well as to restoring groundwater quality contaminated by past releases of
contaminants. Table 6 (next page) lists the cleanup goals for Site COCs:
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Table 6: Groundwater Cleanup Goals -

Contaminant of Concern Cleanup Concentration
, (pg/L (Ppb))
Anthracene - 600
Benzo(a)pyrene 0.02
Benzo(b)fluoranthene 0.02
Chrysene .0.02
Fluoranthene 80
Fluorene 80
Naphthalene 10
Pyrene 50
Benzene 0.067
Toluene 68.6
Ethylbenzene 272
Xylene , _ 124

Enforcement -

In March 1996, EPA, the State of Wisconsin, and KMC entered into a CD that required KMC to
implement the ROD remedy. The February 2012 settlement in the Tronox Inc. bankruptcy matter
subsequently released KMC from the 1996 CD.

Remedy Implementatlon

Groundwater Remediation: In November 1999, KMC began constructlon of the groundwater
cleanup system by: :

- Installing temporary structural sheet piling;

- Excavating treatment gate areas;

- Dismantling wells/piping associated with the free product recovery system

- Preparing a blend of clean sand and other clean soils for gate backfill;

- Grading gate areas after backfill;

- Replacing temporary sheet piling with permanent Waterloo sheet piling;

- Constructing and on-Site treatment building; '

- Installing injection wells for introduction of nutrient, alr/oxygen and/or microbe sources into
the gate areas to enhance groundwater contaminant degradation; '

- Installing new monitoring wells to help determine gate performance and supplement existing
momtormg wells to judge aquifer response in attaining goals; and

- Installmg piping runs to convey nutrients from the treatment bulldmg to the individual gates

- KMC completed most of the construction by April 2000.

24



Soil Treatment: The purpose of the soil LTTD procedure was not to actually “burn” the
contaminated soils, but to heat them above the boiling points of the PAH and BTEX
contaminants to drive them off the soil particles for collection. Once successfully treated, the soil
was to be returned to their place of excavation. However, the volume of the treated soil exceeded
the original volume estimate so some was stockpiled on Site. Some of the treated soils were later
graded in placé and other treated soils were used as fill in the old river channel.

Sediment Work: Sediment management activity at the Site involved dredging in localized areas,
creating a new stream channel in relatively clean soil areas, diverting current stream flow into the
new channel areas, dewatering the original channel, removing contaminant sediments from the
original channel, and filling the original channel segments with clean cuttings from new channel
excavation. '

Reach (segment) 1 remediation work was conducted from October 2002 to January 2003. Over
16,000 cubic yards of sediments were excavated and disposed of off-site during this phase of the
project. Sediment remediation work involving Reaches 2 and 3 was performed in two phases.
Phase 1 work was performed from March 1, 2004 to July 16, 2004. Phase 2 activities began on
September 13, 2004, and continued until December 30, 2004. The remediation of Reaches 2 and
3 accomplished the following: (1) 9000 feet of new channel length was created; (2) 8,060 feet of
previous river channel were filled in; (3) 2,515 feet of river channel were dredged instead of
rerouted to meet sediment cleanup objectives; and (4) 8,563 cubic yards of highly contaminated
sediments were excavated and disposed of off-site.

After Tronox filed for bankruptcy and stopped work on Reach 4/5, EPA took over the remaining
sediment remedial action. Contaminated sediments above background levels were excavated in
the 4,300-foot section on this stretch of the river. In all, over 5,500 cubic yards of contaminated
sediment were removed and disposed of off-site. EPA completed this work on November 19,
2009. Subsequently, EPA issued a preliminary construction completion report (PCOR) on
November 25, 2009, to document completion of all response actions at the Site.

Amendments to the ROD

April 1997 ESD: In April 1997, EPA signed, with WDNR concurrence, an ESD concer’hing site
contaminated groundwater collection and treatment. Predesign results indicated that, compared
to groundwater management originally described in the ROD, a funnel and gate system could
offer certain advantages. While exhibiting certain heterogeneity, soils at the Moss-American site
generally are relatively fine-grained, resulting in slow groundwater movement. This allows
adequate time for contaminant treatment as water is directed through a gate. Design information
indicated that, once optimum nutrient/air dosages were established, groundwater contammants at
the Moss-American site could undergo effective aerobic degradation.

September 1998 ROD Amendment: EPA issued a ROD Amendment in September 1998 which
changed the soil treatment technology to LTTD from bioslurry technology. Pilot testing done by
KMC indicated reasonably good soils treatment of the lighter PAH.soil contaminants using the
bioslurry technology, but saw reduced treatment efficiency for the larger PAH compounds.
Thus, EPA determined that a change to LTTD from the bioslurry téchnology was appropriate.
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The 1998 ROD Amendment also incorporated more recently developed State cleanup standards
for soil related contaminants. It allowed for non-residential direct contact cleanup exposure
scenarios if appropriate deed restrictions were recorded. '

The ROD Amendment withdrew a waiver of Staté liner/leachate provisibns, but provided fora
Corrective Action Management Unit (CAMU).

Based on review of groundwater monitoring network analyses and related soils data, the ROD
Amendment also added some additional COCs, such as naphthalene.

The ROD Amendment also addressed compliance with Wis. Admin. Code Ch. NR 700,

requiring protection of groundwater from site contaminants that pose a threat as a source of
groundwater contamination. The ROD Amendment provided for groundwater protection from
residual contaminant levels (RCLs) in the soil where attainment of groundwater PALs was not
being realized. Groundwater protection component RCLs were provided for naphthalene,
fluorene, benzo(a)pyrene, toluene, xylene(s), ethylbenzene, and benzene. The ROD Amendment
also provided for protection from soil contamination through direct contact under industrial.
exposure scenarios. In addition, the ROD Amendment considered floodplain portions that might
be affected by soil remediation technology, as well as possible recreational use of portions of the
site. :

2007 ESD: In November 2007, EPA issued an ESD acknowledging that rerouting of Reach 4/5
would not be necessary or efficient to achieve Site cleanup goals. Instead, EPA selected
intermittent dredging of hot spot areas of contaminated sediments, along with off-site dlsposal of
~ the contaminated sediments for Reach 4/5.

Current Remedial Activity

The only remaining remedial activity at the Site is groundwater restoration work. As described
above, a groundwater treatment system, consisting of the funnel and gate system, air sparging,
and a network of monitoring wells, is currently in place. The State shut down the system
temporarily in 2011 to see if reduced oxygen will affect performance in the treatment gates. In
coordination with EPA, the State is implementing recommendations made in the 2011 RSE
report prepared by the Corps for optimizing the existing system. The first phase of the work,
which began in 2013, involved characterizing the remaining contamination in soil and
groundwater within the treatment area of the groundwater treatment system. Groundwater and
soil samples were collected in 2013 and 2014 as part of this effort. '

Operation and Maintenance Activities

A groundwater monitoring program is in place that requires semiannual and annual monitoring

of the well network. As part of its O&M responsibilities, the State is responsible for carrying out

these periodic groundwater surveys. The State conducted the most recent groundwater samplmg

in 2013 as part of the groundwater treatment system optimization effort. In addition to periodic

groundwater sampling, the State will be performing routine maintenance activities at the site,
_including mowing and maintaining the Site fence.
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EXECUTIVE SUMMARY

This document presents the results of a Remediation System Evaluation (RSE) conducted for the Moss-
American Superfund Site in Milwaukee, Wisconsin. The RSE process is designed to help site operators
and managers improve effectiveness, reduce operation costs, improve technical operation, and gain site
closeout. The observations and recommendations given within this RSE report are not intended to imply a
* deficiency in the work of either the designers or operators, but are offered as constructive suggestions to
fill data gaps and optimize remedy performance.

“This RSE report focuses primarily on optimizing system 'performance, in particular addressing the
stagnant groundwater zone that is limiting flow through the treatment gates and elevated COC
concentrations in the vicinity of MW-34S. Recommendations include:

Monitoring program modifications to further delineate source and dissolved-phase contaminant
extent. These modifications would result in additional costs of approximately $22,500. Benefits
include ensuring that contaminants are not migrating through or around the sheet pile wall, as

- well as providing necessary information for implementing treatment enhancements, which would

ultimately lead to earlier site closeout.

" Additiondl NAPL investigation. This investigation would cost approx1mately $72,000.

Identification of source areas would allow targeted removal, thereby diminishing long-term
contributions to the dissolved-phase plume and shortening time to achievement of cleanup
objectives.

Depending on results of characterization efforts, it is recommended that one of the followmg

treatment modifications be implemented:

1) NAPL-impacted soil excavation and enhanced dissolved-phase treatment. This option
would cost roughly $381,000 for the stagnant zone near MW-34S; costs for similar work
near TG1-1 have not been developed but could be readily scaled from the estimate for the
MW-348 area based on results from field mvestlgatlons Aggressive removal of identified
source material (NAPL) and subsurface amendments of ORC Advanced® would greatly

_ shorten time until achievement of cleanup objectives.

2) Limited NAPL-impacted soil removal and installation of additional gate in NW corner. -
Costs for this option are estimated to be roughly $979,000. This option-adheres closely'to -
the original design, which included a gate in the northern portion of the sheet pile wall. -
Installation of a gate in the wall should improve flow and eliminate the stagnant zone,

- thereby resulting in more effective treatment of the dissolved-phase plume. Risk
management and design considerations would determine whether the gate is installed near
MW-34S or MW-78. :
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1.0 INTRODUCTION

11 Purpose

The Remediation System Evaluation (RSE) as 1dent1ﬁed in the U.S. Army Corps of Engineers -
(USACE) Guidance is intended to achieve a number of goals, including:

o - Assuring there is a clear system objective (an end to the- project)

e Reducing costs and. optimizing the system performance cons1dermg current conditions and new

. technologies,

o Evaluating the protectiveness, of the system in accordance with the National Contmgency Plan
(the NCP and CERCLA requires reviews at least every five years), and

o - Assuring adequate maintenance of government-owned equipment by operators. [not directly
applicable to this RP-run system] '

The Third Five-Year Review Report(EPA, 2010) concluded that the site is currehtly protective, but
recommended that an optimization study be performed “to develop a solution to remediate the elevated”
contaminant of concern (COC) levels found in areas within the funnel and gate system. Due to
development of stagnation in groundwater flow and resulting reduct\ion in flow through the treatment
gates, these elevated COC levels persist, with consequences for long-term operations and overall costs.
Because a site visit was not included in the scope for this study, the focus of this RSE was directed at
optimizing system performance, with the intent of ensuring cleanup objectives can be reached withina
reasonable timeframe, thereby reducing long-term costs. This report provides a brief background on the
site, current operations, and recommendations for changes and additional actlons The cost impacts of the
recommendations are also discussed.

1.2 Team Composition

This team conducting the RSE consisted of Mike Bailey (hydrogeologist, USACE Env1ronmental &
Munitions Center of Expertise), Mandy Michalsen (engineer, USACE Seattle District), and Sharon
Gelinas (hydrogeologist, USACE Seattle District).

1.3 Documents Reviewed
Remedial Investigation Report, Moss-American Site, January 9, 1990

Su;ietfund Record of Decision (ROD), Moss-American Co., Inc, USEPA, Septerhber 27, 1990
Explanation of Signiﬁcah_t Differences (ESD), Moss-American Co., Inc, USEPA, April, 29, 1997
Superfund ROD Amendment, Moss-American Co., Inc, USEt”A, Septembér 30, 1958

ESD, Moss-American Co., Inc, USEPA, November 2007

Third Five—Year Review Report for Moes-American Superfund-Site,'USEPA April 2010

Groundwater Monitoring Reports for the Moss-Amencan Site from 1998-2008, Roy F Weston, Inc
(Weston)

Groundwater Remedial System Drawings, Weston ; Kerr-McGee Corporation, March 1998
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Response to Comments on Focused Remedial Alternatives Evaluation for Soil and Sediment, Moss-
American Site, Weston, January 12,1996

Integrated Review Comments of Soil and Groundwater Remedy, Moss-American Site, Weston January
20, 1997

Response to Comments on Intermediate (60%) Groundwater Design, Moss-American Site, Weston,
February 3, 1997 : '

- Comments on Prefinal Design — GroundWater, Mdss-American Site, USEPA, October 30, 1997

Shpplemental GeoProbe Soil Investigation Report, Moss-American Site, Weston, May 2, 2001

1.4 Site Location, History, and Characteristics

1.4.1 Location

The Moss-American site is located in the northwestern section of the City of Milwaukee (Figure 1). The
88-acre site is comprised of a former wood treating facility plus several iniles of the Little Menomonee
River and its adjacent floodplain soils. The wood treating, using creosote, was conducted on land bounded
roughly by the intersection of' Brown Deer and Granville Roads on the west, and Brown Deer and 91%
Street on the east. a :

With the cessation of wood treating operations, 23 acres of site Jand are now owned by the Union Pacific
Railroad (railroad), which, until very recently, used this land as an automobile/light truck loading and
storage area. Recent business conditions curtailed most of the vehicle storage/transfer function. Industrial
site zoning and usage of this portion of the site remain intact. Milwaukee County (the county) owns the
remainder of the land comprising the former wood treating facility, appioximately 65 acres.

The Little Menomonee River flows approximately 5 miles to its confluence with the Menomonee River.
Land along the floodplain corridor is owned prlmarlly by the City of Milwaukee, the County, and to a
much lesser extent, private owners.

1.4.2 History

Wood treating operations using creosote were conducted from approximately 1921 to 1976. Past site
 aerial photos show that land usage patterns have changed considerably with the passage of time. Photos
from the 1930s to the 1950s show the wood treating plant operating in a relatively sparsely populated
setting, where several farms surrounded the manufacturing operation. From the 1960s to the present,
residential and commercial use of nearby property has increased considerably, and agricultural and
farming operations have been phased out almost completely. Industrial parks and multi-lane highways
also traverse the site setting. County owned land along the river corridor now features recreational hiking
and bicycle trails. These features have had a direct bearing on site soil cleanup standards and sediment
management at the site.

In 1921, the T. J. Moss Tie Company established a wood preserving facility west of the Little
Menomonee River. The plant preserved railroad ties, poles, and fence posts with creosote, a mixture of
‘numerous chemical compounds derived from coal tar. Creosote plant operations often contain storage
facilities for creosote and fuels, a boiler for making steam, heating the creosote and applying the creosote



to the wood, areas for unloading and storing incoming timbers, rail cars for transporting the creosote, and
a drying area for subsequent storage. Creosote is the major source of a class of contaminants called
polycyclic aromatic hydrocarbons (PAHs) which are the main driver of risk at this site. Potential for
release of PAHs existed throughout the storage, application, and drying processes.

From 1921 to 1971, the faci]ity discharged wastes to settling ponds that uitimately discharged to the Little
Menomonee River. These discharges ceased when the plant diverted its process water discharge to the
Milwaukee sanitary sewerage system. Production at the facility ceased in 1976. :

Kerr-McGee purchased the facility in 1963 and changed the facility's name to Moss-American. The name
was changed again in 1974 to Kerr-McGee Chemical Corporation - Forest Products Division. In 1998, the
name of this company changed to Kerr-McGee Chemical LLC (KMC). Tronox assumed ownership of the
site in 2006 when it was spun off from Kerr-McGee. In January 2009, Tronox filed for Chapter 11
bankruptcy.

1.4.3 Hydrogeology Setting
The site overlies a surficial water-béaring unit and confining bed. The water-bearing unit consists of a '
thin mantle of fill, alluvium, and weathered till. This thin layer of material would not yield sufficient
‘water to wells to be classified as a true aquifer. The confining bed is the unweathered till of the Oak
Creek Formation. : '

The surficial unit comprises everything above the confining bed. It includes extensive fill deposits, .
alluvial deposits along the river, and the weathered upper few feet of the Oak Creek Formation. The fill is
highly variable and has been added to the site at different times for different reasons. Alluvial deposits are
associated with the Little Menomonee River. They consist of sand and gravel channel deposits and silt
and clay flood deposits. The till is part of the Oak Creek Formation, which consists of glacial till,
lacustrine clay, silt and sand, and some glaciofluvial sand and gravel. The till is fine grained, commonly
containing 80 to 90 percent silt and clay. The till was generally weathered to a depth of 2 to 10 feet.

The unweathered part of the Oak Creek Formation consists of a confining bed between the surficial
water-bearing unit and underlying regional aquifers. The formation is a dense, silty clay till with
interbedded lacustrine units. Below the site, the glacial deposits are approximately 150 feet thick and
underlain by the dolomite aquifer. The minimum thickness of the confining bed below the site is at least
40 feet. Slug tests conducted during the RI on the most permeable parts of the Oak Creek Formation
indicate average hydraulic conductivities of 10”° to 10 cm/s [0.03 to 0.003 feet per day (ft/day)]. The
overall hydraulic conductivity of the entire unit is probably less than the values reported.

Prior to implementation of the remedy, groundwater flowed toward the low-lying areas adjacent to the
river. Groundwater discharged to these areas either migrates downriver through alluvial sands, or is lost to
the atmosphere by evapotranspiration. Groundwater and surface water elevation data suggest that '
dischargé to the river may vary seasonally. During dry periods, the Little Menomonee River is probably a -
losing stream (the river discharges to groundwater). Conversely, during wetter conditions, it is likely a
gaining stream. '

Constrained and channeled by the funnel and gate system, the groundwater within the shallow -
groundwater-bearing zone generally flows northeastward toward the Little Menomonee River. A review
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of data presented in the quarterly and annual groundwater monitoring reports by Weston indicate that in
the topographically higher (western) portion of the site, the horizontal hydraulic gradient is relatively
steep, at'approximately 0.032 feet per foot (ft/ft) to the northeast. The topography of the site levels out
near the river, as does the potentiometric surface with a northerly hydraulic gradient of approximately

- 0.013 f/ft. The estimated hydraulic gradients within the treatment gates ranged from 0.0007 to 0.0043
ft/ft. The hydraulic gradient is relatively flat within the treatment gate area with an overall hydraulic
gradient from TG1 to TGS of approximately 0.0026 ft/ft in an easterly direction. Lowest hydraulic
gradients are found in the area encompassing monitoring wells MW-7S, MW-33S, MW-34S, and MW-
38S.

The hydraulic conductivity of the deposits located on the topographically higher, western portion of the _
site is in the range of 10 to 10 cmy/s. In contrast, the hydraulic conductivity of material used to backfill
areas within the funnel and- gate remedial system-is approximately 10” cm/s (3 ft/day). Using a hydraulic
gradient of 0.032 fi/ft, an assumed effective porosity of 0.3, and a hydraulic conductivity of 0.03 ft/day,
the groundwater flow velocity in the western portion of the site is calculated to be approximately 0.0032
fi/day. Near the river, using a hydraulic gradient of 0.013 fi/ft, a porosity of 0.3, and a hydraulic '
conductivity of 3 fi/day, the velocity of groundwater flow is calculated to be approximately 0.13 ft/day.
The groundwater flow- velocities within the treatment gates are estimated to range from 0.0066 to 0.1049
ft/day. '

1.4.4 Description of Groundwater Plume

Historically, non-aqueous phase liquid (NAPL) has been identified in monitoring wells MW-34S, MW-
7S and TG1-1. Recent NAPL occurrences in these wells have been limited to observations of sheen. The
current dissolved-phase plume boundary is primarily in an area encompassing monitoring wells MW-7S,
MW-33S, MW-34S, and MW-38S (Figure 2), which coincides in large part with the groundwater
stagnation zone. There are also exceedances of State groundwater standards at MW-35S and treatment
gate wells TG1-1, TG2-3 and TG4-1.In general, PAH concentrations measured in groundwater samples
collected from the rest of the site were at relatively low levels with only époradic detections.

Moru'toring well MW-348 exceeds cleanup standards for numerous contaminants of concern including
anthracene, benzene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, fluoranthene, fluorene,
naphthalene, and pyrene. Monitoring well MW-7S exceeds standards for benzene and naphthalene,
although trends for both contaminants are decreasing. In addition, increasing concentrations are
identified for several COCs at these, and other, wells. Statistical analysis by EPA Region 5 indicates that’
multiple PAH contaminant concentrations are increasing, with current concentrations higher than the
period just after construction of the funnel and gate system. Monitoring well MW-338S continues to
exceed standards for naphthalene. Current contaminant concentrations from well MW-33S are also higher
for anthracene and fluorene than they were shortly after implementation of the remedy.



2.0 PERFORMANCE OBJECTIVES

The focus of this RSE was on the groundwater remedy; the soil and sediment remedies were not -
evaluated. Groundwater remediation goals were to prevent migration of contaminated site groundwater
into the Little Menomonee River and to attain concentrations in NR 140 of the Wisconsin Administration
Code for COCs at the site. Groundwater contaminants of concern and their associated State preventative
action levels (PAL) are listed in Table 1. '

The remedial action objective (RAO) for groundwater as stated in the ROD was to: Prevent release of
contaminants through the surficial groundwater aquifer to the Little Menomonee River surface water or
sediment and remove contaminants from groundwater such that concentrations don’t exceed applicable

State groundwater standards. .



3.0 SYSTEM DESCRIPTION

The groundwater remedy consisted of a funnel and gate system to capture and treat contaminatec_i'
groundwater prior to discharge to the Little Menomonee River. The following section provides a
description of the groundwater treatment system and associated monitoring program.

3.1 Groundwater Treatment System

A funnel and gate system was selected as the preferred alternative in the 1997 ESD. Pre-design results
indicated that the relatively fine-grained site sediments would be well suited for this type of system.
Groundwater flow was relatively uniform toward the Little Menomonee River with discontinuous zones
of increased permeability (i.e. gravel fill and silty sand) acting to guide the direction of the contaminant
plume. In the ESD, groundwater was predicted to move slowly through the treatment gates, which would
provide adequate residence time for contaminant treatment.

The funnel and gate system is constructed of Waterloo'sheet piling, which has an internal cavity sealable

. joint. This type of joint reduces the potential for leakage of contaminants through the joints. Early
designs (60%) of the funnel and gate system showed two sets of funnel and gates: two gates on an upper
funnel and three gates on a lower funnel located adjacent/parallel to the river. Installation was proposed
in a phased approach. The upper funnel and gates would be installed and tested for performance. The
lower funnel and ‘gates, which had a higher potential to negatively impact the river, would then be
installed following Veriﬁcation of the upper funnel and gate performance. This phased approach was not
approved by the regulators because contaminants adjacent to the river would continue to be dlscharged
during the test performance period.

The final design of the funnel and gate system changed the lower funnel and gates to a sheet pile
containment wall with two sets of funnel/treatment gates to the east. Using this design, the entire system
could be installed at one time and the potential for untreated contaminants reaching the river would be
reduced. In considering the design change for the final funnel and gate system, it is uncertain if this
system was thought to be capable of mobilizing contaminants located in the northwest corner of the sheet
pile area toward the eastern gates for treatment. A groundwater model was reportedly developed for the
60% design, but was not available for review during this RSE.

The treatment gates consist of an area backfilled with a mixture of clean sand/soil and line of injection
wells. The injection wells were installed at the up-gradient.edge of the gate area.and were designed to
" distribute air or other nutrients, as necessary. NAPL collection sumps were installed up-gradlent of the
gates to prevent potential plugging and/or treatment performance problems.

Treatment at the gates consists of air injection to enhance biodegradation of COCs. Dissolved oxygen
concentrations in the gate area have been measured at less than 1 to over 4 mg/L. Well packers were
installed at Gate 5 in June 2000 to help direct the air injection; however, no discernable changes in
dissolved oxygen levels were observed until 2003. Packers were also proposed at Gates 1 and 2, but
could not be properly installed. Nutrients were added at Gate 1 from June 2001 through October 2002
using a solution containing potassium nitrate (KNO;) and potassium phosphate (KHPO,). Nutrient
augmentation was discontinued due to inconclusive evidence that it was enhancing biodegradation. Air
injection has been the only treatment since that time.



3.2 Monitoring Program
Performance monitoring for the funnel and gate system consists of an evaluation of groundwater
hydraulics and groundwater chemical analyses. The groundwater monitoring program has been revised
several times, most recently in 2006/2007. During this last revision, twenty-two monitoring wells and

- piezometers across the site that were no longer sampled were abandoned. In addition, two monitoring
wells were installed within the northwest area of the sheet pile for the funnel and gate system.
Monitoring wells currently sampled as part of the monitoring program are shown in Table 2. All of the
wells and piezometers are screened in the shallow groundwater-bearing zone underlying the site (surficial
aquifer).

Water level measurements are collected on an annual basis at all monitoring wells and piezometers at the
site to evaluate groundwater hydraulics. Chemical analyses are collected annually except at monitoring
wells MW-7S, MW-34S, MW-38S, and MW-39S, where samples are collected semi-annually.
Piezometers installed in 2002 and the middle performance monitoring well at each gate are not included
in the chemical monitoring program. In addition to the on-site monitoring wells listed in Table 2, 11
shallow groundwater monitoring wells (MW-A through MW-K) located along the Little Menomoriee
River are sampled to monitor groundwater chemical conditions between the old and new river channels.

Analytical parameters collected at each well include benzene toluene, ethylbenzene and xylene:(BTEX),
polycyclic aromatic hydrocarbons (PAHs), and field parameters: . pH, oxidation-reduction potential,
dissolved oxygen, specific conductance, temperature, and turbidity. Samples collected at the treatment
performance monitoring wells at each gate also are-analyzed for microbial enumeration, nitrate-nitrogen
(NO;-N), nitrite-nitrogen (NO,-N), total Kjeldahl nitrogen (TKN), ammonia-nitrogen (NH;-N),
phosphate-phosphorous (PO4-P), orthophosphate (ORP), biological oxygen demand (BOD) chemical
oxygen demand (COD), and total organic carbon (TOC).



4.0 SYSTEM PERFORMANCE

4.1- Groundwater Flow

Groundwater elevation data collected since the funnel and gate system was completed in 2000 were

reviewed to evaluate flow through the system. Groundwater at the site generally flows from south to

north toward the Little Menomonee River. Due to the-presence of the sheet pile wall along the north and

west portion of the system, 'groundwater is directed toward the eastern treatment gates. ’
f - il

_ The groundwater flow evaluation indicates that there are several areas of concern where groundwater may

“not be hydraulically contained or treated by the gates:

e  Groundwater flow maps consistently indicate the presence of a stagnation zone in the northwest
corner of the sheet pile area near MW-34S and MW-7S. Groundwater elevation data show that
there is only a very slight gradient between these two wells. The boring log for MW-7S indicates
the surficial aquifer in this area is composed of low permeable materials (very fine sand and silt),

. which, coupled with the low gradient, would result in a very low groundwater velocity. The
borelog for MW-34S was not available for review. ' o

o Groundwater elevation data at MW-33S and PZ-02 indicate that groundwater may be flowing
around the end of the sheet-pile wall. A head difference of about 0.5 feet is typically measured
between MW-338 and PZ-02. Borelogs for these two wells were not available for review.

o Groundwater elevation data from performance wells at gates 1, 3, and 4 frequently show the
gradient is reversed (flowing from down—gradient'of the gate toward the up-gradient side). It
should be noted that the magnitude of the calculated grqdient is very low, so the possibility of .
measurement error (i.e water levels, top of casing survey) should also be considered.

Two.monitorihg wells, MW-38S and MW-398S, located near the groundwater stagnation zbne, were
installed in 2006 to help delineate the remaining dissolved-phase plume in the northwestern portion of the
sYstem. These wells were hever surveyed and have never been used-in the preparation of groundwater
flow niaps. - These wells could be surveyed and used in future construction of groundwater flow maps to
help evaluate groundWater flow across the site.

4.2 Groundwater Chemical Concentrations _
Contaminants in groundwater are consistently detected above cleanup goals in two areas: 1) in the
northwest section of the sheet pile area in the groundwater stagnation zone at monitoring wells MW-78,
MW-33S, MW-34S, and MW-38S, and 2) up-gradient of Gate 1 in TG1-1.

4.2.1 Contaminant Concentrations in Northwest Corner of Site

Trend analyses for the most prevalent contaminants (benzene, naphthalene, fluorene, and benzo(a)pyrene)
show that there are decreasing trends or no trends for wells in the northwest corner (Appendix B). Trend
testing results confirmed decreasing naphthalene concentrations in MW-7S and MW-38S and decreasing
_benzene concentrations in MW-78, indicating that natural attenuation is occurring in these areas.
However, these trends cannot be used in a predictive sense, because overall trends indicate that PALs



should have been achieved within the past year or two. Instead, recent sampling results suggest that
trends may be asymptotically “bottoming-out.” '

Measurable NAPL has historically been detected at MW-34S. In 2008, 3.24 inches of NAPL was
measured. Since that time measurements have decreased to trace detections, although dissolved-phase
concentrations of naphthalene continue to exceed 10,000 pg/L (September 2009 data). Given high
dissolved-phase PAH concentrations and typical inaccuracies with NAPL measurements, it is assumed
that some NAPL remains in the vicinity of MW-34S and could be a continued source to the dissolved-
phase plume. It should also be noted that the soil excavation completed during the installation of the
funnel and gate system only occurred to the southeast of MW-34S and did not extend into ‘the current
dissolved-phase plume area (see Groundwater Remiedial System drawings, March 1998). Presence of
NAPL and the development of a stagnation zone in the funnel and gate system have the potential to
greatly extend time to restoration.

Besides the extended time to restoration, there are several potential issues with the remaining dissolved-
phase plume. As suggested in the 2010 Five-Year Review, the pattern of water levels near MW-7S/MW-
34S could indicate that the sheet pile barrier to the north does not form a sufficiently competent barrier to
groundwater flow. Thus, contaminated groundwater could be flowing through joints in the sheet pile wall
near MW-34S and discharging to the river. In addition, the flow evaluation indicated that groundwater
has been moving around the end of the sheet pile wall near MW-33S. Since there are no chemical
samples collected north of the sheet pile wall, contamination migration along this pathway cannot be
ruled out.

4.2.2 Contaminant Concentrations Up-gradlent of Gate 1

Concentrations of benzene and PAHs in groundwater are typically measured above PALs at up-gradlent
performance monitoring well TG1-1. Trend tests show concentrations of naphthalene, fluorene, and
benzo(a)pyrene have been increasing, indicating a continued source of contamination in this area
(Appendix B). NAPL was historically detected in TG1-1 up to 11 inches thick; however, only trace or
sheen thickness has been observed since 2003. As with MW-348S, naphthalene concentrations in TG1-1
currently exceed 10,000 pg/L (September 2009 data), which suggests that a NAPL source persists in the
area. Since the extent and magnitude of the remaining contamination in soil and groundwater near Gate 1
is uncertain and contaminant concentrations continue to rise, time to restoration cannot currently be
estimated. Most of the monitoring wells used to define the historical extent of the groundwater
contamination near Gate 1 have been abandoned. However, there are se_verallpiezometers used only for
hydraulic monitoring near Gate 1 that could be sampled to help.delineate the remaining dissolved-phase
plume.

4.3 Treatment Gates

With the exception of Gate 1, contaminant concentrations up-gradient and down-gradiént of the treatment
gates indicate that much of the historical groundwater contamination has been removed. Several PAHs
(benzo(a)pyrene, benzo(f)fluorene, and chrysene) are sporadically detected above PALSs in monitoring
wells near Gates 3 and 4, however, concentrations are low, jist above the cleanup goal of 0.02 pg/L.

Even with the potentlal gradient reversal at Gates 3 and 4, the treatment gates appear to be functioning
adequately



The only gate area with significant remaining contamination is Gate 1. Even though groundwater
concentrations are elevated at TG1-1, there are typically no detections of PAHs in the down-gradient
performance monitoring well, TG1-3. Oxygen levels measured in Gate 1 are also low, signifying that the
injected oxygen is being consumed, and the gate is functioning adequately.
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5.0 REMEDY OPTIMIZATION OPTIONS

Previous assessments in annual reports and Five-Year Reviews determined that the existing funnel and
gate remedy was having limited success in the northwest corner of the site due to development of 2~
stagnant zone in groundwater. Investigations recommended to ensure effectiveness of the remedy and to
inform decisions about ways to improve effectiveness and shorten time to site closeout are discussed '
below (Section 5.1). Section 5.2 evaluates three options to hasten site closeout through source removal
and/or groundwater gradient enhancements.

5.1 Recommendations 'to Improve Effectiveness

5.1.1 Monitoring Program Modification
The primary areas of concern for the monitoring program are the lack of chemical data outside the sheet

_ pile wall near MW-7S and MW-348, where there is a possibility that contaminants could be passing
through the joints or migrating around the end of the wall, and the extent of remaining contamination near
TG1-1. A secondary area of concern is the extent of the dissolved-phase plume in the iriterior of the

' funnel and gate system. The following enhancements to the monitoring program are recommended (see
Figure 2 for well locations):

e Install two monitoring wells outside the sheet pile wall to the north of MW-34S and to the west of
MW-7S to determine if contaminants are migrating through the sheet pile wall.
o Develop and sample piezometer PZ-02 to determme if contaminants are migrating around the end -
of the sheet pile wall.
e Develop and sample piezometers PZ-07, -09, and -10to determme the up-gradient extent of
remaining contamination near TG1-1.
- o Develop and sample piezometer PZ-03 to confirm the extent of the dissolved-phase plume in the
. interior of the funnel and gate system.
o Survey MW-38S and MW-39S and include water levels from these wells in groundwater flow
maps.

Costs for modifying the monitoring program include $13,100 for the installation and development of two
monitoring wells (includes oversight and reporting) and $5,000 for development of five existing
piezometers. Prior to development of the piezometers, their construction should be verified (i.e. depth,
well screen interval). Additional costs of about 85,900 for labor and laboratory analysis would also be
accrued during each sampling event. Costing assumptions are described in Table 3. If contaminants are
not detected in new monitoring locations after four samp]mg events, the wells/piezometers could be
dropped from the. program

5.1.2 NAPL In vesttgatton

Removal of residual NAPL in areas near MW-34S and TG1-1 would eliminate this continued
contaminant source to the dissolved-phase plume and shorten time to site closeout. A localized direct

: push soil and groundwater investigation could be implemented to spatially delineate residual NAPL '
contamination in these areas. NAPL is likely not uniformly distributed in site soil, which means absence
of NAPL in a particular soil boring would not necessarily preclude NAPL presence in nearby soil. In .
order to improve NAPL delineation during the investigation, grab groundwater samples could be
collected by the direct push rig during completion of soil borings. Groundwater samples with

11



naphthalene concentrations approaching 9,100 pg/L' would indicate NAPL presence in the vicinity of the
soil boring. A schematic of'a potential NAPL investigation program is provided on Figure 3. Locations
where NAPL presence, soil concentrations or groundwater naphthalene: concentrations greater than 9,100
ng/L were detected would be considered for inclusion in an excavation footprint. “This invesfigation for

" each area would cost an estimated $36,000 based on assumptions described in Table 3.

5.2 Recommendations to Improve Site Closeout

Remedy optimization options were developed primarily to address the elevated COC concentrations in

* the vicinity of MW-34S and the stagnant groundwater zone that is limiting flow through the treatment
gates. Because treatment at Gate 1 is currently effective and the remedy is functioning as intended, future
work to shorten time to site closeout in that area is discretionary and of secondary importance to work in
the MW-34S area. Consequently, costs for enhancements to the remédy near Gate 1 have not been
developed but should be readily scalable from those for the MW-34S area. Implementation of these
options would be influenced by the results of investigations discussed in Section 5.1.

Options were evaluated for effectiveness using a simplified numerical groundwater model and by
considering implementability, and if applicable, cost (Table 4). It should be noted that a more robust
numerical model would likely be needed if the selected remedy optimization includes significant
modifications to the groundwater flow system, such as with the installation of a new gate or extraction
wells. For those options which were deemed technically ineffective or for which there was insufficient
site information, costs have not been developed and are not presented herein. - '

The groundwater model was designed to simulate groundwater flow only in the vicinity of the funnel and
gate system and was calibrated to water level data collected during the 3™ quarter of 2009. Details on the
model setup, calibration, and results are presented in Appendix A. The following simplifying
assumptions were utilized: - ’

o The flow system is steady state,

o The surficial unit (shallow aquifer zone) is uniformly 15-feet thick,

o The topographically higher, western portion of the site has a lower hydraulic conductivity than
the topographically lower portion within the funnel and gate system,.and

o The sheet pile barrier has a bulk hydraulic conductivity of 1 x 107 cm/s.

5.2.1 NAPL-Impacted Soil Excavation and Enhanced Dissolved-Phase Treatment

Locations identified during the NAPL investigation where NAPL presence, soil concentrations or
groundwater naphthalene concentrations representing a significant percentage of the solubility level were
detected could be considered for inclusion in an excavation footprint. We have assumed that an area
centered around MW-34S extending 50 ft from the wall and 75 ft along the wall would be included in the
excavation footprint (Figure 3). Excavation costs near TG1-1 are not included but could be scaled from
MW-348S, depending on the results of field investigations. Based on current data, it is believed that
excavation near TG1-1 would be less extensive than near MW-34S and costs proportionally lower.

! Estimated effective naphthalene groundwater water solubility in presence of NAPL calculated assuming a typical creosote
composition; calculations are included in Appendix C for reference.
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Available boring logs? for nearby wells MW-7S and MW-39S indicate that depth to the confining clay

-layer is 10-12 feet bgs. An average depth of 15 feet has been assumed for the thickness of the surficial
unit in the numerical groundwater model, so this excavation depth was assumed as well. A lined staging
and dewatering area for excavated soil could be prepared near the excavation pit and could be sloped to
allow dewatering water to collect in the excavation pit. A sump could be included to capture any product
seeping from the dewatering water. Groundwater could be allowed to accumulate in the excavation pit,
the bottom of which could be sloped to function as a sump as well. Any accumulated product in the
excavation could be removed by pumping. Excavation, materials, handling and associated activities
would cost an estimated $202,000 based on assumptions described in Table 3.

Although the final depth of sheet pile wall installation into the clay layer is not known, preliminary design
documents indicate a target final depth of 3 ft below the clay layer surface, i.e. a final sheet pile wall
depth of ~ 18 ft bgs. Because the sheet pile wall will function as a retaining wall during excavation, and
the engineering rule for minimum wall depth is 2x the excavation height, the wall section adjacent to the
excavation area will need to be improved to safely meet depth requirements. Assuminga 15 ft
excavation, the required improved sheet pile wall depth in this area would be 50 ft bgs. Materials and
installation for the improved 50 ft x 75 ft section of sheet plle wall would cost an estimated $94,000 based
on assumptions described in Table 3.

Oxygen Releasing Compound Advanced (ORC Advanced®) could be incorporated into the excavation
backfill to enhance biodegradation of dissolved-phase contaminants in both the excavationand
groundwater. Because molecular oxygen would subsequently diffuse into groundwater surrounding the
ORC Advanced® amended backfilled area, biodegradation of dissolved-phase contaminants would be
enhanced in surrounding groundwater as well. The groundwater model also showed that there would be
some localized groundwater flow into the ORC backfilled area (Figure A-4).

ORC Advanced® is a proprietary formulation of food-grade, calcium oxy-hydroxide that produces a
controlled release of molecular oxygen for a period of up to 12 months upon hydration by grou'ndwater3
and has been demonstrated to enhance treatment of PAHs* and benzene’ in groundwater. The
recommended application rate for ORC Advanced® is 0.1-0.3 percent by weight of excavated soil.
Approximately 5.2 tons of ORC Advanced® would be required for an excavated soil mass of 2,600 tons®,
which would cost an estimated $86,000 based on assumptions described in Table 3.

Total cost for this option, assuming excavation only in the MW-34S area, would be approximately- .
$381,000. In addition, limited de51gn work not included in this estimate may be necessary for sheet pile
shoring and excavation. -

2 The MW-34S boring log was not available during our analysis. :

* Information for ORC Advanced is available online: http://www.regenesis. conﬂcontauunated-snte—remedlatlon-
products/enhanced-aerobic-bioremediation/orc-advanced/

* Koenigsberg, S. and Sandefur C. The Use of Oxygen Release Compound for the Accelerated Bioremediation of
Aerobically Degradable Contaminants: The Advent of Time-Release Electron Acceptors. (1999, Winter)
Remediation. 6(4), 3-29.

’ Bianchi-Mosquera, G. C., Allen-King, R. M., Mackay, D. M. Enhanced Degradation of Dissolved Benzene and
Toluene Using a Solid 0xygen—Releasmg Compound (1994, Winter). GWMR X(X), 120-128.

¢ Assumes excavation volume of 2083 cy and bulk density of 1.26 ton/cy.
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Despite evidence for decreasing trends in some wells, groundwater in the vicinity of NAPL-impacted
wells MW-34S and TG1 will likely not attenuate within a reasonable timeframe. Targeted NAPL
removal in these areas followed by addition of ORC Advanced® would enhance dissolved-phase
attenuation in the TG1 and MW-34S areas and decrease restoration timeframes in nearby wells MW-7§
and MW-38S as well.

5.2.2 Limited NAPL-Impacted Soil Removal and Installation of Additional Gate in NW Corner

The installation of a new treatment gate with air injection system in the northwest corner of the sheet pile,
similar to the original design concept, could also be adopted. A new gate would increase the hydraulic
gradient in the NW corner and eliminate the stagnation zone and the potential for groundwater to flow
around the end of the sheet pile, as well as provide long-term treatment for any remaining dissolved-phase
contaminants. Excavation of NAPL-containing soils near MW-34S could be conducted in conjunction
with the installation of the gate system, thereby potentially eliminating the need for structural sheet pile
during excavation as discussed in Section 5.2.1.

Two gate scenarios were evaluated: one installed to the north of MW-34S and one installed to the west of
MW-7S. Both scenarios include limited excavation of NAPL- -containing soil near MW-34S that is easily
accessible without requiring reinforcement of the sheet pile wall. The groundwater model shows that if a
new gate is installed to the north of MW-34S, the majority of groundwater flow from the ﬁpper treatment
gates (Gate 1 and 2) would be directed toward the new gate (Figure A-8), eliminating the stagnation zone.
Potential issues with installation of this gate include the proximity to the river, slope stability issues and a
limited buffer zone between the treatment gate and the river. Concern about contaminant discharge to the
river from the treatment gate should be alleviated by performance data from existing gates. Engineering
complications associated with proximity of the river would have to be resolved during design.

" A new gate to the west of MW-7S could also induce groundwater flow in the area of the stagnant
dissolved-phase plume. The groundwater model shows that groundwater from Gates 1 and 2 would
continue to flow toward the eastern treatment gates and groundwater within the dissolved-phase plume
would flow toward the new gate near MW-7S. Costs for either gate scenario would total approx1mately
$979,000. These costs do not include additional modeling or design work that may be necessary,
especially if proxumty to the river requires special design considerations.

"It should be noted that a gate near NW-34S is preferred over one near MW-7S for hydraﬁlic reasons,
because it does a better job of improving flow through the stagnant zone. However, risk management and
design considerations may make a gate near MW-7S preferable.

5.2.3 Groundwater Flow Modifi cation to Enhance Treatment of Existing Funnel & Gate System
Groundwater flow modifications using the existing funnel and gate configuration could be implemented

to induce a hydraulic gradient across the site and eliminate the zone of stagnation in the northwest corner. -
Excavation of NAPL-containing soils around MW-34S could also be conducted in conjunction with the
flow modifications as described in Section 5.2.1.

Two model scenarios were evaluated: 1) installation of extraction wells down-gradient of Gates 5 and 6
and 2) installation of a large scale re-circulation cell that includes an injection well near MW-78 and an

extraction well down-gradient of Gate 5. The groundwater model shows that even with extraction wells,
the groundwater stagnation area may still exist (Figure A-6). The extraction wells induce a slight gradient
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across the site as there is a reduction in flow around the end of the sheet pile near MW-33S. Due to the
low permeability soils, groundwater extraction rates were predicted to be less than 1 gpm. Since the
gradient across the site would still be very low, it could take over 30 years for contaminated groundwater
near the stagnation zone to reach the eastern treatment gates.

The groundwater model shows that with a large scale re-circulation cell groundwater within the
stagnation zone would flow toward the eastern treatment gates; however, there could be increased flow
around the end of the sheet pile near MW-33S due to mounding effects (Figure A-7). Again, the low"
permeability materials would limit the extraction/injection rates. When compared to the extraction well
scenario, the gradient across the site is increased, but it could still take over 20 years for contaminated
gi'oundv\iater near the stagnation zone to reach the eastern treatment gates. In addition, such flow
modification would encourage contaminated groundwater flow into areas that currently contain low-level
contamination, thereby potentially iﬁcreasing the volume. of groundwater contaminated above cleanup
levels at the site.

- Planting poplar trees by the final gate pairs has also been proposed in lieu of extraction wells to induce a
gradient across the site. In addition to the low gradient issues stated above, poplar treés would only have
a seasonal influence on the water levels at the site. Also rejected as ineffective was extension of the sheet
pile wall near MW-33S. Preliminary modeling showed no improvements to flow in the stagnant zone.
Due to problems associated with persistence of the stagnation zone, sheet pile wall bypassing due to-
groundwater mdunding, and excessive transport times to reach treatment gates, manipulations to

hydraulic gradients (in the context of the existing funnel & gate system) are of questionable effectiveness. .
Costs were not.developed for these scenarios due to perceived ineffectiveness at achieving desired results.
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6.0 SUMMARY

The observations and recommeéndations contained in this report are not intended to imply a deficiency in
the work of either the designers or operators, but are offered as constructive suggestions to fill data gaps
and optimize remedy performance. These recommendations obviously have the benefit of operational
data unavailable to the original designers. The RSE process is designed to help site operators and

managers improve effectiveness, reduce operation cost, improve technical operation, and expedite site
closeout.

Improvements to site characterization and the groundwater monitoring program were recommended in
order to evaluate effectiveness and protectiveness of the system as installed and better understand
subsurface conditions in advance of remedy alterations. Ata minimum it is recommended that the
limited monitoring program adjustments and subsurface characterization activities discussed in Sections
5.1.1 and 5.1.2 be seriously considered. These recommendations include:

o Installation of two monitoring wells outside the sheet pile wall to determine if contaminants are
migrating through the wall [addresses effectiveness of the wall and evaluates protectiveness for
receptors in the river]

e Conversion of PZ-02 (by developing and sampling) to a monitoring well to determine if
contaminants are migrating around the end of the wall [addresses effectiveness of the wall and
evaluates protectiveness for receptors in the river]

o Conversion of several piezometers (PZ-03, -07, -09, and -10) to monitoring wells to better
understand residual source and diésdlved—phase contaminant extent [feeds into design for system
modifications leading to quicker site closeout] _

o Direct push soil and groundwater investigation in the stagnant zone to delineate persistent source
area [feeds into design for system modifications leading to quicker site closeout] .

In addition, the following options were evaluated with the goal of improving system performance and
shortening time to achievement of cleanup objectives:

o NAPL-impacted soil excavation and enhanced dissolved-phase treatment
o Limited NAPL-impacted soil removal and installation of additional gate in NW corner
o Groundwater flow inodiﬁcation to enhance treatment of existing funnel & gate system

Of these, the first two have the greatest potential to improve treatment efficiency and shorten time to
achievement of cleanup objectives. However, the second option, which is most similar to the original
design, has the potential to discharge contaminants above PALs to the Little Menomonee River. This
potential is considered unlikely given a considerable record of successful treatment in the existing gates
at the site. The third option was found to be ineffective or of limited benefit because of the difficulty

associated with enhancing the hydraulic gradient in the low permeability soils and protracted times to site
closeout. ‘ '

Results from field investigations could determine the most cost-effective option for improving system
performance. If minimal amounts of NAPL are encountered, the assumed need for sheet pile wall
improvement and volume of soil excavation and ORC Advanced® quantities required may be reduced
thereby resulting in a lower estimated cost. Likewise, institution of the original design concept of a
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treatment gate in the NW corner may be sufficient to flush and treat remaining dissolved-phase
contaminants. If significant quantities of NAPL are found, more aggressive excavation, followed by
amending the backfilled area with ORC Advanced®, may be more suitable to achieving site cleé.nup
goals in a reasonable timeframe. A determination méy have to be' made whether the latter option requires
an additional decision document. ' ' -
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Table 1. Groundwater Cleanup Goals

Constituent _ PAL (ng/L)
Anthracene ' 600
Benzo(a)pyrene 0.02
Benzo(b)fluoranthene 0.02
Chrysene ' 0.02
Fluoranthene 80
Fluorene 80
Naphthalene 8
Pyrene |50

| Benzene - 105
Toluene : 68.6
Ethylbenzene . | 140
Xylene ' 124
Notes:

PAL — Wisconsin Department of Natural Resources (WDNR)
Preventative Action Level, Ch. NR 140, Wis. Adm. Cod
ug/L — microgram per liter :
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Table2. Monitoring Program

Monitoring Screened Interval Analytical Water Level
Well ID Purpose (feet bgs) Sampling " Measurements

MW-78 Containment 10-15 Semi-Annual Semi-Annual

MW-34S Containment * Semi-Annual - Semi-Annual

MW-38S Containment 10-15 Semi-Annual Semi-Annual

MW-39S Containment 10-15 Semi-Annual Semi-Annual
MW-5S Containment - 12-17 .Annual Annual
MW-9S Containment - 8-13 Annual Annual
MW-27S Containment * Annual - Annual
MW-30S Containment * Annual Annual
MW-31S Containment * Annual Annual
MW-32S Containment * Annual Annual
MW-33S Containment * Annual Annual
MW-34S - Containment ¥ Annual Annual
MW-378 Containment * Annual Annual
MW-38S Containment * Annual Annual
MW-39S ) Containment * Annual Annual
TGI-1 1 Treatment * Annual Annual
TG1-2 Treatment * - Annual
TG1-3 Treatment * Annual Annual
TG2-1 Treatment * Annual Annual
TG2-2 Treatment ¥ -- Annual
TG2-3 Treatment * Annual Annual
TG3-1 Treatment * Annual - Annual
LTG3-2 Treatment * - Annual
TG3-3 Treatment * Annual Annual
TGA4-1 Treatment . ¥ Annual Annual
TG4-2 " Treatment * - Annual
TG4-3 . Treatment * Annual Annual
TGS-1 Treatment * Annual Annual
TGS5-2 Treatment * - Annual
TG5-3 Treatment * _Annual Annual
TG6-1 Treatment * Annual Annual
TG6-2 Treatment * -- Annual
TG6-3. Treatment * Annual Annual
PZ-01 Piezometer * - Annual
PZ-02 . Piezometer * - Annual
PZ-03 Piezometer * - Annual
PZ-04 Piezometer * -- Annual
PZ-05 Piezometer * -- Annual

PZ-06 Piezometer * -- Annual |
| PZ-07 Piezometer * -- Annual
PZ-09 Piezometer * - Annual
PZ-10 Piezometer C* - Annual
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Table 2 Notes:

Piezometer — Additional water level measurements locations to verify hydraulic containment
Containment — Shallow and Containment Performance Monitoring Wells

Treatment — Treatment Performance Monitoring Wells .

Annual — Sampled during 3™ Quarter (September)

Semi-Annual — Sampled during 1* and 3" Quarter (Ma.rch and September)

-- Not sampled

*  Well construction details not available, proposed construction included a 5-foot screen mterval and
total depth of 10-12 feet bgs.
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Table 4. Remedy Optimization Options Evaluation Summary

Recommendation

‘Effectiveness

Implementability

Cost

5.1.1 Monitoring program modification

Evaluates effectiveness of remedy to
- gain site closure.

Easily implemented by installing two
new wells and using existing
piezometers.

$22K

5.1.2 NAPL investigation_ :

Evaluates the extent of residual NAPL.
Reduces uncertainty in the required
excavation extent to gain site closeout.

Easily implemented using direct-
push technology.

$72K

5.2.1 NAPL-impacted soil excavation
and enhanced dissolved-phase treatment
| (MW-34S area only)

Removal of residual NAPL would
.eliminate the continued source to the
dissolved-phase plume and shorten the

time to site closeout. ORC will
enhance bioremediation in the vicinity
of the excavation. '

Moderate effort to improve sheet pile
‘wall near MW-348S priorto
excavation. ORC Advariced can
easily be incorporated into,
excavation backfill.

$381K

5.2.2a Limited NAPL-impacted soil
removal and installation of additional
gate in NW corner

Limited removal of residual NAPL -
would eliminate a continued source to
the dissolved-phase plume and shorten

the time to site closeout. The treatment
gate near the excavation would
- eliminate the groundwater zone.of
stagnation and provide long-term
treatment of any remaining dissolved-
phase contaminants. More
hydraulically effective than a gate near
MW-78S.

Moderate effort to remove sheet pile

-wall, excavate residual NAPL, install
gate near MW-34S and install air

injection system. State no longer has
concerns with a treatment gate close
to the river: Proximity to river may
make this more complicated than a
~ gate near MW-78S.

$979K

5.2.2b Limited NAPL-impacted soil
removal and installation of additional
gate west of MW-78

Limited removal of easily accessible
residual NAPL would eliminate a
continued source to the dissolved-

phase plume and shorten time to site

closeout. A treatment gate to the west
of MW-7S would eliminate the
groundwater zone of stagnation and
provide long-term treatment of any
remaining dissolved-phase
contaminants. Less hydraulically
‘effective than gate near MW-34S.

Moderate effort to remove sheet pile
wall, excavate residual NAPL, install

new gate near MW-78S and install air-

injection system. The State no
longer has concerns. with a treatment
gate close to the river. Possibly
easier to implement than a gate near-
MW-348S.

$979K
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Recommendation

Effectiveness ,

Implementability

Cost

5.2.3a Groundwater flow modification
to enhance treatment of existing funnel
& gate system — install extraction wells

Installation of extraction wells down-
gradient of Gates 5 & 6 would only
induce a slight hydraulic gradient
across the site; thus it would take years
for contaminants to reach the treatment
gates. Deemed ineffective.

Moderate effort to install extraction
wells and treat groundwater prior to

discharge. Long-term treatment of
remaining dissolved-phase
contaminants may not be necessary if

Not costed,
ineffective

5.2.3b Groundwater flow modification
to enhance treatment of existing funnel
& gate system — large scale re-
circulation cell

The re-circulation cell would induce
flow in the groundwater zone of
stagnation, however, there could be
increased flow around the end of the
sheet pile. Flow modification would

encourage contaminated groundwater |.

to migrate into areas that currently
contain low-level contamination.
Deemed ineffective.

source removed.

Moderate effort to install
extraction/injection wells and piping.
Long-term treatment.of remaining
dissolved-phase contaminants may
not be necessary if source removed.

Not costed,
ineffective.
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. 'Appendix A
Groundwater Modeling Doqumentation



’

1. Computer Code

MODFLOW-2000 (Harbaugh et al , 2000) was utilized for the groundwater flow model. The Department
of Defense Groundwater Modeling System (GMS) version 7.1 (EMRL, 2005) was used as the software
platform and graphical-user interface for the groundwater flow model.

MODFLOW has a modular structure that allows it to be easily modified to simulate different aspects of
the project. The model must use one flow and one solver package available. Those utilized for the Moss
American model are: '

o Layer Property Flow Package — This package defines how hydraulic properties of the model
layers are defined, read, and utilized during the simulation. It differs from other flow packages in
that all input data that define hydraulic properties are independent of model cell dimensions.

e Pre-conditioned Conjugate Gradient Solver Package This package contains the information that
defines the simultaneous equations that must be solved at each cell. Convergence information is
output with this package if the solver fails to meet closure criteria.

Boundary condition packages are optional packages used to simulate various site-specific features of the
project. The boundary condition packages utilized for the Moss American model are: -

o Horizontal Flow Barrier (HFB) — This package is used to simulate the effects of the sheet pile
walls, slurry trenches, or other objects which act as a barrier (or partial barrier) to horizontal
flow. _

e Well - This package is used to simulate injection wells or extraction wells.

2, Groundwater Model Design _
Due to the limited site information, a simplified model was developed to screen groundwater flow
modification alternatives at the Moss American site.

'2.1. Domain and Grid ,
The model domain includes the area surrounding the funnel and gate system from just up-gradient of the
southern-most gate system to the river. The simplified mode! consists of one layer with a uniform cell
size of 10 feet horizontal and 15 feet thick and is shown in Figure A-1. The top elevation of each cell was
interpolated from survey data of existing wells. It was assumed that the model lower boundary (top of the
confining till unit) was uniformly 15 feet below ground surface (bgs).

2.2. Boundaries
Numerical models require boundary conditions, such that the hydraulic head or groundwater flux must be
specified along all the outer edges of the system and any internal cells to which conditional head values
‘must be determined (i.e., extraction well cells, drain cells). The boundary conditions used for the Moss
- American model include: '

e A specified head boundary was used to represent the river elevation at the north-eastern
boundary. :



e A specified head boundary was used to simulate groundwater flow from upgradient of the model
domain. Due to the limited site information, recharge was accounted for in the upgradient
specified head instead of using the recharge package.

 Groundwater flows from the south to the north toward the river; therefore the north-western and

" south-eastern boundaries were specified as no flow.

/

2.3. Material Properties
Hydrologic properties were assigned to individual grid cells based on average properties referenced in the
quarterly/annual groundwater monitoring reports. Based on stug tests completed during the remedial
investigation (RI), the hydraulic conductivity of material location on the topographically higher, western
portion of the site ranged from 0.03 to 0.003 fi/d. Based on the laboratory-performed hydraulic
conductivity analyses conducted on material used to backfill areas of the site located along the river, the
hydraulic conductivity of the material on the topographically lower portion of the site within the funnel
and gate system is approximately 3 ft/d.

According to design documents, the funnel and gate system was constructed using internal cavity sealable
joint sheet piles. Bulk hydraulic conductivity values for Waterloo Barriers, which have a sealable joint,
have been reported at less than 1 x 10 cm/s. A conservative estimate for the hydraulic conductivity of 1
x 107 cm/s (0.00028 ft/d) was used to represent the sheet pile at the Moss American site.

2.4. Calibration 7 _
The purpose of model calibration is to establish that the model can reproduce field-measured hydraulic
heads and flows. During the calibration process, model input parameters are adjusted so that field-
measured heads and flows are reasonably correlated and are considered to provide a good representation
of actual site conditions. .

The Moss American groundwater model was calibrated to-water levels collected during the 3" quarter of
2009. Hydraulic conductivity values were varied until modeled water levels provided a reasonable match
to the observed values and the residuals of the modeled versus observed heads were minimized. All water
level values were weighted equally. Table A-1 presents the residual calibration statistics and Figure A-2
shows the graphical representation. '

Table A-1. Residual Calibration Statistics

Mean Residual (Head) -0.076
Mean Absolute Residual (Head) 0.611
Root Mean Squared Residual (Head) 0.715-
Mean Weighted Residual (Head+Flow) -0.149
Mean Absolute Weighted Residual (Head+Flow) 1.20
Root Mean Squared Weighted Residual 1.40

' (Head+Flow)

Sum of Squared Weighted Residual (Head+F 104) 62.8 .




-

The final hydraulic canductivity values used for the model are shown on Figure A-1 and were:

© South/Western area — 0.2 and 0.5 f/d
o Funnel and gate area — 3.0 ft/d

P

3. Predictive Simulations .

The calibrated model was used to evaluate modifications to the funnel and gate system that could iulprove
groundwater flow in the north-west section near monitoring wells MW-7S and MW-34S. MODPATH
was used to-depict the flow paths of fictitious contaminant particles for each scenario, which are shown in

-green on the Figures A-3 through A-9. Arrows along the flow paths were placed every 10-years to

represent the relative time-frame for contaminant migration. It should be noted that since the model was
run at steady state, particles are shown to eventually pass through the sheet pile walls if the groundwater
does not flow toward the treatment gates..

3.1. Current Conditions : : ,
Figure A-3 shows the groundwater elevation contours for the current funnel and gate configuration. The
model shows that there is a stagnation point area near MW-7S and MW-34S as indicated by the slow
particles moving through the sheet pile wall and that groundwater near MW-33S may be moving around
the end of the sheet pile wall. Particles generated at Gate 1 are shown to migrate toward the eastern gates
indicating that this part of the flow system is functioning as intended.

3.2. Excavation at MW-34S )
Figure A-4 shows the groundwater elevation contours for the Excavation at MW-348 scenario. This
scenario includes excavation of NAPL containing soils around MW-34S (shown in red on Figure A-4)
and backfill with sand and ORC. The model shows that there will still be a stagnation area near MW-7S
and MW-348S, however, the presence of the higher permeability backfill material may induce localized

' flow toward the treated excavation area. This scenario does not impact the potennal groundwater moving

around the end of the sheet pile near MW-33S.

3.3. Small Scale Re—Cir_culution Cell, Excavation at MW-34S : !

Figure A-5 shows the groundwater elevation contours for the small scale re-circulation cell and

excavation at MW-34S. This scenario includes excavation of NAPL containing soils around MW-34S
(shown in red on Figure A-5) and backfill with sand and ORC. In addition, a small re-circulation cell
would be installed in the north east portion of the system to help distribute ORC to the dissolved phase
plume. An extraction well would be installed near MW-348 and an injection well would be installed near
MW-38S. Due to the low permeability soils near this area, pumping/injection would be very low (0.5

gpm). The model shows that this type of circulation cell could adequately distribute ORC throughout the
remaining dissolved phase plume however, there will likely be some groundwater mounding near MW-
338 that could increase the amount of flow around the end of the’ sheetpile wall. Addltlonal costs may
include treatment of contaminated groundwater pl'lOl‘ to re-m_|ect10n



3.4. Groundwater Extraction near Gate 5 and 6, Excavation at MW-34S
Figure A-6 shows the groundwater elevation contours for groundwater extraction near Gates 5 and 6 and
excavation at MW-34S. This scenario includes excavation of NAPL containing soils around MW-348
(shown in red on Figure A-6) and backfill with sand and ORC. Two groundwater extraction wells would
be installed east of Gates 5 and 6. Due to the low permeability materials, groundw:;iter extraction rates
would only-be about 0.75 gpm near Gate 5 and 0.25 near Gate 6. The model shows that the groundwater
stagnation area near MW-7S and MW-348S still exists, however, flow no longer goes around the end of
the sheet pile near MW-33S and groundwater near MW-38S will eventually reach the eastern treatment
gates. Since the gradient is very low, it may still take over 30 years for the contaminated groundwater to
reach the eastern treatment gates.

3.5. Large Scale Re-Circulation Cell, Excavation at MW-34S
Figure A-7 shows the groundwater elevation contours for the large scale re-circulation cell and excavation
at MW-34S. This scenario includes excavation of NAPL containing soils around MW-34S (shown in red
on Figure A-7) and backfill with sand and ORC. One extraction well would be installed near Gate 5 and
one injection well would be installed near MW-7S to induce flow across the system. Due to the low
permeability materials, groundwater extraction/injection rates would be very low (0.25 gpm). The model
shows that groundwéter near MW-7S and MW-34S would flow toward the eastern treatment gates. .
‘Groundwater mounding near MW-33S could increase the amount of flow around the end of the sheet pile
wall. ' '

3.6. New Gate North of MW-34S, Excavation at MW-34S
Figure A-8 shows the groundwater elevation contours for a new gate north of MW-34S and excavation at
MW-348. This scenario includes excavation of NAPL containing soils around MW-34S (shown.in red on
Figure A-8) and backfill with sand and ORC. A new gate with air injection treatment would be installed
_ to the north of MW-34S. The model shows that flow is induced toward the gate from the up-gradient
treatment gates, near the area of stagnation at MW-7S, and near MW-33S where groundwater is
potentially migrating around the end of the sheet pile.

3.7. New Gate West of MW-78, Excavation at MW-34S
Figure A-9 shows the groundwater elevation contours for a new gate west of MW-7S and excavation at
MW-34S. This scenario includes excavation of NAPL containing soils around MW-34S (shown in red on
Figure A-9) and backfill with sand and ORC. A new gate with air injection treatment would be installed
to the west of MW-7S. The model shows that flow is induced toward the gate from the area of stagnation
and near MW-33S where groundwater is potentially migration around the end of the sheet pile. This new
gate configuration shows that groundwater flow from the up-gradient Gates 1 and 2 still flows toward the
eastern gates.

4, References _ , _
Environmental Modeling Research Laboratory (EMRL), 2005. Groundwater Modeling System (GMS)
version 6.5. Brigham Young University, Provo, UT. 2005.



Harbaugh, A.W., Banta, E.R., Hill, M.C., and McDonald, M.G., 2000. MODFLOW-2000, the US _
Geological Survey modular ground-water model — User guide to modularization concepts and the ground-
water flow process; USGS Open File Report 00-92, 121 p. 2000. '
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Figure A-1. Model grid and hydraulic conductivity zones.



. Modeled vs. Observed Values

Head
ok B o
722—; '+
721+
- [
720 o
719+ + @ -
C X
9718-t
gt . o
8 C v '
-] .
Br7+
= C
716-F .
- v A
C o f A *
715+ x oZ<
C v4
£ o]
714+ .
C Oe
713+ v
712“—JIIJIII=IIll:lllL‘JrllllilllllL‘llILJII¢II{LJLiiIll'l.il.lliil-llJL
712 713 714 715 718 717 718 719 720 721 722
: Observed (ft)
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Figure A-3. Current Conditions



e

{7\;/‘#, 7\.,\, /_‘/\ IS

T : A"[“;/W* I Fp i
S8 e, Doy o ra S J:’L.. Y o= Ty
5 % L e s
P o~ RN 9 e —

#J/N:211.070
1932.560

Figure A-4. Excavation at MW-34S.



211070
:1932.560
A =72

Figure A-5. Small Scale Re-Circulation Cell, Excavation at MW-34S



210

R o e ]

Figure A-6. Groundwater Extraction near Gate 5 and 6, Excavation at MW-34S

v




Figure A-7. Large Scale Re-Circulation Cell, Excavation at MW-34S
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Appendix B



Trend Testing Methods.

Trend presence was determined at the 5% significance level using the censored Mann-Kendall
trend test, which is a non-parametric procedure that accommodates datasets with non-detects. -
‘The censored Mann-Kendall test looks for trends in rankings of the data, rather than in absolute
values of the data. If the Mann-Kendall test indicated a significant trend, the Theil-Sen slope
was computed to quantify the rate of change of concentrations in each well. Both the censored
Mann-Kendall and Theil-Sen computations were performed using the MiniTab statistical
software program using MiniTab scripts from Helsel 2005a (available from PracticalStats.com).
Trend testing was completed for wells and contaminants that had sufficient number of non-detect
values over time.

Regressioh plots for wells where significant trends were detected are presented in this Appendix.
Increasing trends were detected for naphthalene, fluorene and benzo(a)pyrene in TG1-1.
Decreasing trends were detected for naphthalene and benzene in MW-78S and naphthalene in -
MW-38S and corresponding regression equations were used to estimate timeframes to achieve
PAL levels in these wells. Caution should be applied when interpreting these predicted
' restoration timeframes because (a) trend testing results are based on current site conditions and'
conditions could change in the future resulting in a different restoration timeframes and (b)
uncertainties inherent in trend testing translates into uncertainties in predicted timeframes.



Trend Testing Results.

Akritas-Theil-Sen line for censored data
MW7S-Benzene = 2,50088 -0.39972*x_7
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Predicted Time to PALs: Benzene in MW-7S

y =2.500-0.3997 x

[Benzene PAL concentration, pg/L] = 2.500 — 0.3997 * [Predicted Time to PAL, years]
[0.5 pg/L] =2.500 —0.3997 * [Predicted Time to PAL, years]

[Predicted Time to PAL, years] = {[0.5 pg/L]—-2.500} + {-0.3997}

[Predicted Time to PAL, years] = 5 years



Akritas-Theil-Sen line for censored data
MW7S-Napthalene = 2424.77 -570.000*x
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Predicted Time to PAL: Naphthalene in MW7S

y=2425-570x

[Naphthalene PAL concentration, pg/L] = 2425 — 570 * [Predicted Time to PAL, years]
[8 ng/L] = 2425 — 570 * [Predicted Time to PAL, years]

[Predicted Time to PAL, years] = {[8 pg/L] —2425} + {-570}

[Predicted Time to PAL, years] = 4.2 years



Akritas-Theil-Sen line for censored data
MW38S-Naphthalene = 1921,94 -348.178*x_9

MW28S-Naphthalene.

4001

MW38S-Naphthalene
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Predicted Time to PALs: Naphthalene in MW-38S
y=1922 -348.2 x
[Benzene PAL concentration, pg/L] = 1922 — 348.2 * [Predicted Time to PAL, years]

[8 ng/L] = 1922 — 348.2 * [Predicted Time to PAL, years]

[Predicted Time to PAL, years] = {[8 pg/L] — 1922 } + {-348.2}

[Predicted Time to PAL, years] = 5.5 years



TG1-Napthalene

Akritas-Theil-Sen line for censored data
TG1-Napthalene = 1514.17 + 749.487*x_2
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TG1-Fluorene

Akritas-Theil-Sen line for censored data
TG1-Fluorene = 78.2743 + 340.792%x_4
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Akritas-Theil-Sen line for censored data
TG1-B(a)P = 3.45964 + 29.4596*%_6
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molecular weight, - single compound solubilityin effective solubility

constituent weight percent NAPL g/mol mole fraction water, ug/L assumingy=1
naphthalene 25.1 12817 0.29 31000 9094
phenanthrene 224 ) 178.23 0.19
acenaphthene "9.2 154.21 0.089:
fluoranthene B 82 . 202.25 0.061
2-methylnaphthale 7.5 ’ . 1422 0.079
fluorene ) 6.7 166.22 0.060
dibenzofuran  ~ 6.1 168.19 0.054
pyrene 4.8 202.25 0.036
anthracene 29 178.23 0.024
benzo(a)anthracer 1.8 : 228.29 0.012
check sum 95 : 0.90 .

equivalent MWT creosote 149.80401

Estimated effective water solubiliyty of naphthalene in groundwater assuming typical creosote weight fraction, where NAPL
constituents less than 2 percent were notincluded (Pacific Sound Resources RI/FS, 1998). A groundwater activity correction
factor (gamma) of 1 was usedfor this estimate but the actual value is less less than 1, which means thae actual effective
solublity estimate for naphthalene would be less than 9094 pg/L.
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TECHNICAL MEMORANDUM .

- DATE: September 2, 2010
SUBJECT: Moss American — Need for Additional Restrictions
FROM: Ross del Rosario, RPM | )

_sz“ ' Fie | y

Discussion -

The March 29, 2010-five-year review report for Moss American site described the four
institutional controls recorded for the site. Three of these institutional controls are recorded on
the former wood treating facility. property, while the fourth institutional control applied to the
whole site — the former facility and the 5-mile stretch of the Little Menomonee River, along with
the floodplain on both banks of the river. Milwaukee County owns most of the downstream
areas at the site and recorded the institutional controls which covered the downstream portion of
the river and its floodplain on its property. However, during the review, it was discovered that
three parcels of land within the river floodplain downstream of the former facility were not
covered by those recorded institutional controls because Milwaukee County does not own them. -
Two of these parcels are owned by the City of Milwaukee and the third by a private homeowner,
This technical evaluation focuses on whether additional restrictions will need to be placed on
these three parcels, to ensure potential receptors are adequately protected from risks posed by
site contaminants.

Findings and Recommendations

\

Based on information' gathered provided below, institutional controls do not need to be recorded
on the three downstream parcels of land not covered by the instruments the county recorded -
-This'ﬁnding was based primarily on information provided in the 1988 remedial investigation
(RI) and a review of the institutional controls in place. The following relevant findings were
gathered:

e The potential for future use of groundwater is low since the surrounding area is being
adequately served by Milwaukee’s public water supply. While there is no prohibition on
installing a drinking - water well in the area, the city’s building and zoning code mandates
that any building intended for human habitation or occupancy and located adjacenttoa
sanitary sewer, storm sewer, or water main be connected to the city’s public water supply
(see Chapter 225 of the city’s building and'zoning code). All three parcels in question
meet the city’s criteria for being connected to its water supply. Also, one of the city-
owned parcels is zoned park land, 50 future development is highly unlikely on this /
particular parcel;



o According tothe 1988 RI report, groundwater around the former wood treating facility
flows in a northeasterly direction towards the river (see attached Figure 4 of RI). This
would suggest that groundwater around the 3 parcels, which are south of the former wood
treating facility, are located upgradient of the contaminated groundwater at the former
wood treating facility. Consequently, site-related contaminants, with their associated
risks, are not expected to be in the groundwater surrounding the three parcels;

o In the exposure assessment portion of the baseline risk assessment (BRA) found in the
RI, some potential exposure pathways identified earlier were not determined to be
complete pathways. One of these, exposure to humans through consumptive use of the
groundwater, was eliminated from consideration for several reasons — there were no
drinking water wells in the vicinity, the availability of public water supply, etc. ‘Given
the incomplete pathway of groundwater being consumed or in contact with humans, it
appears the risks posed by groundwater, especially outside of the former wood treating
facility are minimal, at best; and .

e Groundwater contamination extends to a maximum depth of 20 feet below ground,
limited to a 400-foot wide area near the former processing area of the facility and
extending towards the river running through the site. According to the RlI, this surficial
upper aquifer does not have capacity as a drinking water source. Any drinking water well
theoretically will have to be screened at the intermediate or lower aquifers which have
not been shown to be contaminated. This is due to presence of sand and clay lenses that
are acting as barners to contaminants migrating downward from the surficial upper
aquifer. :

Conclusion

For reasons stated above, it is my best professional judgment that contaminants in groundwater _
at the former wood processing facility do not pose a threat to residents living on the three parcels
along the floodplain not covered by the county deed restriction. Thus additional restnctlons for

these three parcels are not necessary at this time.

Attachments

PR
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Institutional Controls for Moss American (frdm 3/29/10 Five-Year Review)

Media, Engineered

| Controls, & Areas that
do not support UU/UE
based on current
conditions

IC Objective

Title of Institutional Control
Instrument Implemented

Former Wood Treating Site —
Soil

Floodplain portion (County-
owned) :

By limiting usage to recreational use
along the river floodplain, it is
unnecessary to remediate soil
contamination on the property to

‘residential soil-cleanup standards and

will allow for implementation of the
selected floodplain remedy described in
the 1990 ROD.

Title: Deed Restriction and Notice to
Future Purchasers. Recorded in
Milwaukee County Register’s Office

| on June 30,2000. Reference No.

79313111. Enforceable by EPA,
WDNR, and their successors or
assigns. Prohibits 1) Excavating or
grading of land surface 2) penetrating:
existing cap(s)/cover(s) 3) Filling on
coveréd areas 4) Construction,
installation, or removal of a building, .
pipe, road, or any structure with a
foundation that would sit on the cover

.5) Plowing for agricultural cultivation

6) Extraction of gw: for consumption or
any purpose other than gw monitoring
7) Any activity that may damage any
constructed remedy or impair its
effectiveness.

Limited to recreational use.

| Former Wood Treating Site —
Soil

]

Non-floodplain property
owned by the county

v

Prohibits non-industrial use. Amended
from 1996 deed restriction as result of
1998 ROD Amendment and
compliance with State law.

assigns.

Title: Deed Restriction and Notice-to
Future Purchdsers. Recorded in

- Milwaukee County Register’s Office

on June 30, 2000. Reference No.
79313110. Enforceable by EPA,
WDNR, and their successors or

Limited to industrial use.

Former Wood Treating Site —
Soil :

Non-floodplain property
.owned by the railroad

'Prohibits non-industrial use. Amended
| from 1996 deed restriction as a result of

1998 ROD Amendment and
compliance with State law.

Title: Deed Restriction and Noticeto -
Future Purchasers. :

Limited to industrial use.. Enforceable

1 by EPA, WDNR, and their successors

or assigns

Floodplain downstream from
former Wood Treating Site —

Soil

Proliibits any installation, construction,
or removal of structures around areas
remediated during response action (i.e.,
areas rerouted).

Title: Amended Declaration of
Restriction on Use of Real Property

Recorded in Milwaukee County
Register’s Office on June 30, 2000.

| Reference No. 7931309.

Prohibits use of area for any activity




Media, Engineered
| Controls, & Areas that
do not support UU/UE
based on current
conditions

IC Objective

Title of Institutional Control
Instrument Implemented

that may damage or impair the respons
action. ' -

[

)]

Former Wood Treating Site —

Groundwater

Prohibits consumption or other uses of

.groundwater.

Note: No one in the area currently is
using groundwater. Residents dre
connected to city water. According to
the RI, the contaminated shallow
groundwater does not have adequate
capacity as a drinking water source.

Title: Amended Declaration of
Restriction on Use of Real Property

Recorded in Milwaukee County
Register’s Office on June 30, 2000.
Reference No. 7931309. Enforceable
by EPA, WDNR, and their successors
or assigns ..._.... '

 Groundwater — Downstream
from former wood treating -
site (focus on 3 parcels of

Prohibit groundwater use until cleanup
standards are achieved.

(Need is under review)

land not owned by the
county)
Surface Water -Ensure no inappropriate uses (Neéd is under review)
Site-wide.
Ensure no interference with remedy (Need is under re-view)

Other Remedy Components |

components




Institutional Control (IC) Review
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Plumbing and Drainage 225-01

CHAPTER 225
PLUMBING AND DRAINAGE
TABLE : SUBCHAPTER 4
. _ : WELL ABANDONMENT AND WELL
SUBCHAPTER 1 OPERATION PERMIT
STATE RULES AND LOCAL ENFORCEMENT
’ 225-35 Scope
225-01 Adoption of State Law 225-37 Definitions
22502 ' Retroactivity of Various Wisconsin 225-39 Abandonment Required
Adninistrative Code Plumblng 22541 Well Operation Permit -
Provisions : 225-43 Abandaonment Procedure
2251 Administration 22545 Penalties
225-2 Registration of Plumbing
Businesses SUBCHAPTER 1
225-3 Plumbing Permits Required - .STATE RULES AND LOCAL ENFORCEMENT
2254. Drainage of Yard Areas and Roofs .
225-5 Drain Tile 225-01. Adoption of State Law. Except as
225-6 Trench Drains otherwise provided Iin this chapter, the city of
225-7 Flooding in Critical Backwater Milwaukee adopts ss. 145.01, 145.06, 145.11,
Area 145.15(4) and 145.175, Wis. Stats., as amended,
225-8  Sump Pump Regulations and chs. Comm 81 to 87, Wis. Adm. Code, as
225-9 Abandonment of Sewer and amended, as part of this code.
Water Connections o
22510 Main House Trap 225-02. Retroactivity of Various Wisconsin
22511 Trapping Prohibited Administrative Code Plumbing Provisions.
225-12 Building Sewers and Drains Sections Comm 82.21, 82.30, 82.31 and 82.41,
in Combined Sewer Areas Wis. Adm. Code, as amended, shall apply
225-13 Permits retroactively if upon inspection of any part of an
- ' -existing plumbing system a condition is identified
SUBCHAPTER 2 . that tends to create a potential health hazard. if
SEWAGE DISPOSAL SYSTEMS such a condition Is identified by the department,
_ then the plumbing system or any part thereof shall
225-14 Definitions ' be repaired, renovated, replaced, or removed In
22515 . Permit Required for Individual conformity and compliance with ss. Comm 82.21,
' Sewage Disposal System 82.30, 82.31 and 82.41, Wis. Adm. Code, as
225-16 Examination amended.
22517 Independent Plumbing and o
Drainage System = 225-1. Administration. 1. ENFORCEMENT. The
225—18 . Maintenance-of Individual - commissioners of neighborhood services, health
Sewage Disposal System _ and public works, where specified, or their duly
225-1 g9* . : Hearings -- v ’ authorized representatlves, shall enforce this
22520 - - Rules.and Regulatxons chapter.
225-21 Inspection and Enforcement ' 2, DUTIES. a. The commissioner of
225-22 Municipal Service - a K neighborhood services shall:
225-23 Private Sewage Systems - - a-1. Register upon application every
_ ~ master plumber carrying on his or her trade or
-SUBCHAPTER 3 ' business in the city. _
GAS PIPING SYSTEMS : a-2. Inspect all plumbing and drainage
. . : . installations, including connections to main sewer.
225-31 Gas Piping Systems; Scope a-d. . Conduct and witness tests as
225-32 Gas Piping and Fittings - regulated in this chapter.

22533 Abandoned Gas Piping
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continues to operate the system in such a manner
as to cause the development of any public health
nuisance or the pollution of any public
watercourse, the commissioner of health shall
operate the system and make whatever changes
he deems necessary in the system, including
reconstruction, repair or alteration to attain its
proper operation; . or the commissioner of
neighborhood services shall cause connection to
be made to the sanitary or combined sewer, and
the cost of reconstruction, repair or alteration and
the cost of operation of the system shall be made
at the expense of the city; the cost of the
connection to the sanitary or combined sewer and
the sums so expended in the abatement or
removal of any nuisance or nuisances in such
cases shall be a lien in the same manner as any
tax upon real estate upon the premises served by
the individual sewage disposal system; the sums
to be collected in the manner specified in s. 17-12,
city charter.

4. Nothing in this subchapter shall be
construed so as to take away any of the powers of
the city to abate a nuisance by an action under
applicable provisions of state law, charter or
simple ordinance, in cases where there is the
development of any public health nuisance or the
pollution of any watercourse.

225-19. Hearings. 1. BY WRITTEN REQUEST. If
the commissioner of health refuses to issue a
permit for construction or aiteration of anindividual
sewage disposal system, the applicant for the
permit may file in the office of the commissioner of
health a written request for a public hearing by the
commissioner. The commissioner shall hold a
public hearing at a time and place designated by
him within 20 days of the date on which the written
request was filed. The petitioner for the hearing
shall be notified of the time and place of the
hearing not less than 5 days prior to the date on
which the hearing is to be held. The proceedings
of such hearings, together with the findings and
decision of the commissioner of health, shall be
reduced to writing and placed on file in the office of
the commissioner, and a copy shall be served on
the petitioner by the commissioner of health or by
delivery to the petitioner by registered mail, return
receipt requested.

2. REVIEW. Any persons, jointly or
severally, aggrieved by the decision of the
commissioner of health, or any taxpayer, or any
officer, department, board or bureau of the city,
may seek relief by having the decision reviewed by
the circuit court by certiorari, if the petition for the
writ is presented to the court within 20 days after
the date on which a copy of the hearing
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proceedings with the commissioner’s decision was
served on the person who filed the petition for
hearing, and if the person aggrieved notifies the
commissioner within 10 days after a copy of the
hearing proceedings with the commissioner's
decision was served on him of his intention to
present such petition to the court. Such petition,
duly verified, shall set forth that such decision is
ilegal in whole or in part, specifying the grounds.

225-20. Rules and Regulations. The
commissioner of health is authorized to make and
adopt written rules and regulations necessary to
carry out the provisions of this subchapter. Such
rules and regulations shall have the same force
and effect as the provisions of this code, and the
penalty for violation thereof shall be the same as
the penalty for violation of the provisions of this
subchapter. A copy of such rules and regulations
shall be kept on file in the city clerk’s office, in the
legislative reference bureau, and in the office of
the commissioner of health.

225-21. Inspection and Enforcement. Within 3
days after the commissioner of health issues a
permit for the construction or alteration of an
individual sewage disposal system, he shall
transmit to the commissioner of neighborhood
services a copy of the permit. The commissioner of
neighborhood services, or an authorized
representative, shall make such inspections as
necessary to assure that every individual sewage
system is constructed, installed or altered in
accordance with the requirements set forth in the
permit, and the commissioner of neighborhood
services may prosecute any person who violates
the terms of a valid permit issued by the
commissioner of heaith.

225-22. Municipal Service. To preserve public
health, comfortand safety, every building intended
for human habitation or occupancy and located
adjacent to a sanitary sewer, storm sewer or water
main shall be connected to each or all in a manner
prescribed in this section.

4/11/2000



225-23 Plumbing and Drainage

1.a. Every building shall be provided with
a supply of potable water in compliance with this
section.

b. All propert'y shall be connected to
the water main prior to sale, except as provided in
par. c.

c. If a property is not connected to the

water main because of an existing well, the owner
is not required to connect if 4 statement
concerning the property is recorded by the
property owner with the register of deeds stating
that there is no connection to the public water
main at this time and connection is required by
ordinance to be made within 30 days after the sale
of such property.

d. All property shall be connected to
the public water main within 30 days of sale.

e. All property shall be connected to
the public water main immediately if upon

inspection the private well proves not to be*

working properly or if the well proves to be tested
unsafe in accordance with s. 225-37-4.

2 When sanitary sewers approved by
the Wisconsin department of natural resources
and the department of public works become
available, the use of a private sewerage system
shall be discontinued within the time stipulated by
order of the commissioner but not to exceed a
period of one year.

a. When public sewers become
available to any premises served by a private
sewage disposal system, the private sewage
system shall be discontinued and the building
sewer shall be connected to the public sanitary
sewer within the time allotted under sub. 2 except
where a hardship can be justified by letter, but not
to exceed 30 days after the sale of such
properties. Such properties shall be connected to
the public sewer immediately if upon inspection the
private disposal system proves not to be working
properly.

b. A building shall be deemed to have
the facility available if the premises on which the
building is located has been determined by the
commissioner of public works to be served by the
respective facility.

225-23. Private Sewage Systems.

1 ADOPTION. This section is adopted
pursuant to s. 59.70(5), Wis. Stats.

a. This section shall be subject to the
provisions of ch. 145, Wis. Stats., and all
subsequent rules and regulations promulgated
thereunder regarding private sewage systems.

4/11/2000

b. This section shall not be more
lenient or more stringent than the rules and
regulations promulgated pursuant to ch. 145, Wis.
Stats.

2. ISSUING AGENT. The
commissioner shall act as the issuing agent and is
assigned the duties of administering the private
sewage system program.

3. SANITARY PERMIT. a Validity.

a-1. No person may install a private
sewage system uniess the owner of the property
on which the private sewage system is to be
installed holds a valid sanitary permit.

a-2. No person may sell at retail a septic
tank for installation unless the purchaser holds a
valid sanitary permit.

a-3. A sanitary permit is valid for 2 years
from the date of issue and renewable for similar
periods thereafter.

a4, A sanitary permit may be
transferred from the holder to a subsequent owner
of the land, except that the subsequent owner
must obtain a new copy of the sanitary permit from
the issuing agent.

b. Application Forms. The issuing
agent shall use the sanitary permit forms provided
by the Wisconsin department of commerce.

c. Application Process. c-1. The
applicant shall submit the completed sanitary
permit application to the issuing agent.

c-2. The issuing agent shail review the
certified soil tester reports forthe proposed private
sewage systems and verify the report at the
proposed site if necessary.

c-3. The issuing agent shall approve or
disapprove application for sanitary permits and
assist applicants in preparing an approvable
application.

c4. The issuing agent shall issue
written notice to each applicant whose sanitary
permit application is disapproved. Each notice

" shall:

-202-

c4-a. State the specific reasons for
disapproval and amendments to the application, if

any, which would render the application
approvable.
c4-b. Inform the applicant of the right to

appeal and the procedures for conducting an
appeal to the commission under s. 200-17.

4, FEES. a. The fee for a sanitary
permit shall be as specified for a septic system or
holding tank under s. 200-33.

a-1. The city may not charge more than
one fee for a sanitary permit or the renewal of a
sanitary permit in any 12 month period.
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Notice of State O & M Responsibility
(March 10, 2011)
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UNITED STATES ENVIRONMENTAL. PROTECTION AGENCY
REGION 5
" 77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

- ] REPLY TO.THE ATTENTION OF:
WRio W | | - SR-6]

Mark Gordon, Supervisor -

Wisconsin Dept. of Natural Resources
Remediation and Redevelopment
Policy and Technical Resources Section
101 S Webster Street - RR/S.

Madlson, WI 53703

Re: Moss-American Superfund Site, Milwaukee, Wisconsin — Remammg Activities

Dear Mr. Gordon:

In light of the recent settlement of the Tronox bankruptcy case involving the Moss
American Superfund site in Milwaukee, Wisconsin, our respective agencies are now responsible
for carrying out the remaining remedial action work and operation and maintenance (O&M)
activities, at this Superfund site. At this juncture, we need to determine and document the
responsibility for performing O&M. This involves the operation of the groundwater treatment
system (funnel and gate system), annual and semiannual groundwater monitoring, and
maintenance activities such as grass cutting and/or fence repairs. :

As we discussed in our January 19, 2011 conference call, the key to determining the start
of the O&M activities for the groundwater treatment system is when the system became *
operational and functional (O&F). If this had originally been a fund-lead site, a long-term
response action (LTRA) period would have ensued following the O&F determination. The U.S.
Environmental Protection Agency would have operated and maintained the groundwater
treatment system during the LTRA period. In this case, LTRA would have lasted ten years,
because groundwater cleanup objectives were not met in less time. At the end of the LTRA
period, the operation of the groundwater treatment system is considered O&M. Our regulations
requlre the State to assume site O&M act1v1t1es

In reviewing relevant site information with Tom Wentland of WDNR, we believe that
O&F was achieved sometime around January or February of 2001, based on construction
completion of the groundwater treatment system in July 2000 and a shakedown period of around
5-6 months. Selecting an O&F date of February 2001 would indicate that O&M for the
groundwater treatment system should start March 1, 2011. A written response from WDNR
confirming the O&F date no later than February 2001 and start of the O&M period as March 1,
2011, would be apprec1ated '
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In addition, we would like to coordinate with you regarding the remaining remedial
action activities at the site. We have approximately $725,000 from the Tronox bankruptcy
settlement. In addition, we have approximately $700,000 of remedial action money remaining in
the work assignment for previous Fund-lead remedial measures conducted at the site. The State
of Wisconsin has already provided their cost share for this remedial action funding through an
existing state superfund contract with EPA. Remedial action cost share funding will not be
necessary from Wisconsin when/if bankruptcy funding is used to conduct remaining remedial
action activities. We are working on determining the expected costs of and schedule for the
remaining remedial action activities at the site, which include removing the haul roads and
optimizing the groundwater treatment system. This information will be forwarded to you as
soon as it is ready; and we can then engage in discussions about conducting the remaining =
remedial actions and O&M. ' '

I look forward to completion of all Moss American site activities. In the meantime,
please feel free to contact me at (312) 353-8826. :

Sincerely,

qgnqzh R. Short, Jr., Chief

" Remedial Response Branch 2

cc: Tom Wentland, WDNR
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October 2, 2013 - ' | ' . Project #13701

Mr. Thomas A. Wentland

Waste Management Engineer

Wisconsin Department of Natural Resources ~
1155 Pilgrim Road, P.O. Box 408 .
Plymouth, W1 53073-0408

RE: Groundwater Sampling and Remedial Optlmrzatron Evaluatron
-Former Moss-American Site
8716 North Grandwlle Road Milwaukee, Wlsconsm

Dear-Mr. Wentland

The Sigma Group; Inc. (Sigma) greatly appreciates ‘the opportunity to perform-
environmental related services at the former -Moss-American facility located at 8716 North
Grandville Road, Milwaukee, Wisconsin (the Site). This report presents the data collected
during the April 2013 groundwater monitoring activities, provides a thorough evaluation of
the existing subsurface conditions, .and proposes a strategy to optimize the site’
remediation in conformance with:the Record of Decision {ROD) issued- by the United States
Environmental Protection Agency (USEPA) for the.site.

The f_oIIowmg se‘ctlons provrde a brief background of the project site and remediation
completed to date, a discussion of the subsurface sampling and site evaluation activities,
and a discussion of a potential remedial action to effectively enhance the remedlatlon of
the remalmng petroleum -related contaminants present at the site. .

SITE HISTORY AND REMEDIATION ACT]VITIES

The former Moss-American facility 'is located in the northwestern séction of the City of
Milwaukée at the southieast corner of the'intersection of West Brown Deer and Granville
Roads, at 8716 Granville Road. The 88-acre site includes the former location of the Moss-
Afnierican créosoting fédihty', séveral miles of the Little Menomoriee River - a portion of
which flows’ through the eastern half ‘of the site - and adjacent flood plaln soils (Flgure 1.
" After c¢réosote operations ceased approxrmately '23-acres ‘of the site"were purchased by’
the Union Pacrflc Rallroad for |oad|ng and storage The remaining area of approxrmately 65-

. The Little Menomoneé River flows approxrmately 6.5 miles downstream of the former
creosoting facility to its confluence with the Menomonee River. Land along the floodplain
corridor is owned primarily by the Clty of Milwaukee, County of Milwaukee and, to a much
lesser extent, private owners.

Site creosote operations were conducted from approximately 1921 to 1976. Based on the
USEPA document, land usage patterns in the area changed considerably over time. Photos
from the 1830s to the 1950s indicate that_ the creosote plant operated in a relatively

. 1300 West Canal Street | Milwaukee, W1 53233 | 414-643-4200 414-643-4210 www.thesigmagroup.com
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sparsely populated setting with several farms surrounded the manufacturing operation.
From the 1960s to the present time, residential and commercial use of nearby property
increased considerably, and agricultural and farming operations have almost completely
phased out. Industrial parks and multi-lane highways traverse the site setting. From 1921
to 1971, the facility discharged wastes to settling ponds that ultimately discharged to the
Little Menomonee River. These discharges ceased when the plant diverted its process
water discharge to the Milwaukee sanitary sewerage system. Production at the facility
ceased in 1976.

In 1983, the facility was proposed for inclusion on the National Priorities List (NPL)
pursuant to Section 105 of - CERCLA (Comprehensive Environmental Response,
Compensation, and Liability Act). Subsequent remedial investigation conducted by the
USEPA in late 1980s identified. the presence of free product liquids associated with site
groundwater. The most of the site soil contamination was associated with former creosote
processing areas. Relatively high concentrations of petroleum-related constituents including
Poly Aromatic Hydrocarbons (PAH) as/well as benzene; toluene, ethylbenzene and xylenes
(BTEX) were detected in the upper 10 feet of site soil. Shallow groundwater was also
identified with relatively high petroleum related impacts. However, little to no groundwater
impacts were identified deeper than 20 feet below ground surface.

Pursuant to the USEPA Record of Decision for the Moss-American Site (dated 1990) and
subsequent ROD Amendment (dated 1998), remedial action was implemented at the site.
The USEPA led actions included:  a) excavation of highly contaminated soils and on-site
treatment; b) on-site placement of the treated and lower contaminated soils under an
appropriate cover; c) re-vegetation of the excavated areas; d) removal and off-site disposal
of highly contaminated sediments from sections of the Little Menaomonee River; e)
construction of a new channel and redirection of river flow into the new channel; and, f) a
groundwater remedy consisting of a funnel-and-gate system with in-situ aerobic treatment _
of the contaminated groundwater prior to its flow to the river.

The installed groundwater remedial system consisted of sheetpile cutoff walls to prevent
flow of contaminated groundwater to the river and several funnel and gate systems for in
situ aerobic treatment.of groundwater (bio-sparging) prior to flow to the river. The
remediation system has been effective in treating the majority of the identified
groundwater plume area with the exception of the north-central portion of the plume. Over
several years of operation of the funnel and gate system a zone of stagnation appears to
have developed within the containment wall. Persistently high concentrations of select
PAH compounds have been observed at two locations which include: a) monitoring well
MW-34S along the cut-off wall; and b) monitoring well TG1-1 located at Gate 1 of the
funnel and gate system. A system performance assessment completed by the US Army
Corp of Engineers (USACE) on behalf of the USEPA mdlcates additional remedial efforts are
necessary to address these two areas.

[

ADDITIONAL DATA COLLECTION AND GROUNDWATER MONITORING
In accordance with the Scope of Work provided by the WDNR, Sigma performed the
following activities:

1:\Wisconsin Dept of Natural Resources\13701- Moss-AmericalRi \Moss-American Report 2013,docx
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Soil Boring / Monitoring Well Installation — Two Wisconsin Administrative Code (WAC)
Chapter NR141 compliant groundwater monitoring wells were installed immediately outside
the sheetpile cutoff wall (Figure 2) — one located northeast of MW-34S indentified as MW-
~ 34S5-N and one northwest of MW-7S identified as MW-7S-W. Standard hollow-stem augur
drilling methods was used to install these wells. During boring advancement continuous
soil sampling was performed for field and laboratory analysis. Soil samples were collected
and described on the basis of color, grain size, plasticity, and other characteristics. A
description of the observed soil characteristics- are summarized on the soil borlng logs,
included as Appendlx A.

Following the cqmpletion of the soil boring each borehole was completed as a monitoring
well. Each well was constructed of 2-in diameter, 10-ft long PVC screen set at a depth of
13 feet below ground and completed with a 2-inch diameter PVC riser and stick-up with
protective casing. All drill cuttings generated during the drilling activities were contained in
drums and stored at a secure location on-site pending waste characterization and
coordination for off-site disposal. Figure 2 depicts the approximate location of each
monitoring well. '

Elevation and Location Survey - Following completion of well installation activities, an
engineering survey was performed to establish the location and elevation of the newly
installed wells .with respect to the nearby monitoring wells. In accordance with the RFP
two existing wells (MW-38S and MW-39S) were also included in the survey. The survey
data was used to generate water level elevations (Table 1), update the site map (F‘gure 2)
and prepare a groundwater elevation contour map (Figure 3).

Well Development - Following the requirements of the WAC Ch. NR141.21, the two
newly installed monitoring wells and three existing piezometers {PZ-02, PZ-03, and.PZ-10)
were developed prior to groundwater sampling to ensure good hydraulic connection with
the saturated subsurface materials. Piezometers PZ-07 and PZ-09 were proposed to be
developed but obstructions in the well prevented development from occurring. The
groundwater generated during the well development process was contained in 55-galion

. drums and disposed off-site at the Port Washington Water Treatment facility _ :

Groundwater Monitoring - In accordance with the RFP, Sigma completed one round of
groundwater monitoring of the wells listed in Table 1. Please note six wells were unable to
be sampled due to the presence of obstructions within the well casing or wells could not
be located. All the wells were purged and sampled using disposable bailers except five
wells. A peristaltic pump and dedicated sampling tubes were used to sample the three
peizometers PZ-02, PZ-03 and PZ-10 (due to small. well diameter) and two monitoring
wells MW-34S and TG1-1 (due to the presence of free phase petroleum product at the
bottom of these wells). Special care was taken during sampling of MW-34S and TG1-1 to
avoid introducing any free product in the groundwater sample by gently |owering the
sampling tubes in the well casing and positioning the tube intake several feet above the
bottom. of the well and the free product interface.

Groundwate‘r. monitoring. activities included the collection of water samples and the
measurement of -field parameters including water levels, dissolved oxygen (DO), oxidation-

I\Wisconsin Dept of Natural Resources\13701- Moss-America\Reports\ A Raport 2013.docx
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reduction potential (REDOX), pH, temperature, turbidity, specific conductance, and ferrous
iron from all the wells. A total of 35 groundwater samples were collected and submitted to
. Synergy Environmental Lab, INC. of Appleton Wisconsin for laboratory analysis of BETX
and PAH (EPA Method 8260 and 8270D, respectively).. Selected groundwater samples
(identified in the RFP) were also submitted to CT Laboratories of Baraboo, Wisconsin and
Terra System, Inc. of Claymont, Delaware for bioremediation parameter analyses
{microbial enumeration, nitrate-nitrogen, nitrite nitrogen, total kjeldahl nitrogen, ammonia-
nitrogen, total phosphate-phosphorous, orthophosphate, biochemical oxygen demand,
chemical oxygen demand, and total organic carbon) to help evaluate the biodegradation
potential of the residual subsurface impacts. Laboratory analytical reports are included in
Appendix B and the data are summarized in Tables 2 through 5.

SUMMARY OF SITE: CONDITIONS
Site Hydrogeology
Based on the two soil borings completed by Sigma shallow subsurface ‘materials consist

predominantly of fine-grained silt-and clay mixed with occasional sand and gravel. This is
consiste_nt with the surficial unit described in the reports provided by the WDNR:

“The site overlies a surficial water-bearing unit and .confining bed. The water-bearing
unit consists of a thin. mantle of fill, -alluvium, and weathered till. This thin layer of
material would not yield sufficient water to wells to be classified as a true aquifer. The
. confining bed is the unweathered till of the Oak Creek Formation.

The surficial unit comprises everything above the confining bed. It includes extensive
fill deposits, alluvial deposits along the river, and the weathered few feet of the Oak_
Creek Formation. The fill is highly variable and has ‘-been added to the site at different
times for different reasons. Alluvial deposits are associated with the Little Menomonee
River. They consist of sand and gravel channel deposits and silt and clay flood
deposits. The till is part of the OQak Creek Formation, which consists of glacial till,.
facustrine clay, silt and sand, and some glaciofluvial sand and gravel. The till is fine
grained, commonly containing 80 to 90 percent silt and clay. The till was generally
weathered to a depth of 2 to 10 feet. -

The unweathered part of the Oak Creek Formation consists of a confining bed between

" the surficial water-bearing unit and underlying regional aquifers. The formation is a
dense, silty clay till- with lnterbedded lacustrine units. Below the site, the glacial
deposits are approximately 150 ‘feet thick and underlain by the dolomite aquifer. The
minimum thickness of the confining bed below the site is at least 40 feet.”

Review of the groundwater elevation data (Table 1) and groundwater elevation contour
map (Figure 3) indicates the shallow groundwater flow at the Moss-American site is
predominantly to the northeast towards the Little Menomonee River. A relatively flat
hydraulic gradient (0.005 ft/ft to 0.0067 ft/ft)) is observed inside the sheet-pile area. The
. hydraulic gradient becomes steeper (0.02 ft/ft to 0.033 ft/ft)) near the upgradient and
downgradient locations of the ‘sheet-pile area. A comparison of the April 2013
groundwater flow map with the flow map generated for the September 2010 monitoring

:\Wisconsin Dept of Natural Resources\13701- Moss-America\Reports\M Ameri Report 2013.docx
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event (Groundwater Monitoring Report, Q3 2010 prepared by Weston Solutlons, Inc.)
indicates a similar groundwater flow pattern.

Soil Conditions

During drilling of monitoring well MW-7S-W, petroleum product sheen was encountered
within the soil samples collected at the depth intervals of 4’ to 6' and 6’ to 8’. Saturated
conditions were encountered at a depth of 5 bgs. No product sheen or oil residue was
observed in soil samples collected at deeper depths (8" to 14). Based on discussions with
the WDNR Project Manager a field decision was made to containerize the soil sample from
4' to 6' interval for BTEX and PAH analysis. It is noteworthy that no PID readings or oily
sheen was observed at the soil boring completed during the installation of the monitoring
well MW-34S-N. Additional soil boring mvestlgatlon is needed to define the extent of the
~ soil impacts identified at MW-7S-W.

Review of the analytical data from soil boring MW-7S-W indicates the presence of several
PAH compounds in excess of the WDNR Residual Contaminant Levels (RCLs) for
groundwater pathway and direct contact. The constituents detected exceeding the
groundwater RCL standards include Benzo(alpyrene, Benzo(b)fluoranthene, Chrysene,
Fluorene, and Naphthalene (estimated). The constituents detected above the direct contact
RCLs include Benzo(a)anthracene, Benzo{a)pyrene, Benzo(bjfluoranthene,
Benzo(k)fluoranthene and Phenanthrene. A summary the complete soil analytical results are
presented in Table 2.

Groundwater Conditions

Groundwater samples collected from 35 monitoring wells and piezometers in Aprll 2013

from on- and off-site locations were analyzed for BTEX and PAHs. The laboratory analytical

results are summarized and presented in Table 3. The table also includes groundwater

quality data obtained during September 2010 groundwater sampling performed by Weston
Solutions, Inc.

Free-phase Product — The presence of free-phase product was observed at two well
locations: MW-34S and TG1-1. The free-phase product observed at these wells appears
to be highly viscous and present at the bottom of the well identifying it as a heavier
than water non-aqueous phase liquid (NAPL). No free-phase NAPL product was '
identified in the other monitoring well MW-7S where product sheen was observed in
the past or other monitoring and remediation wells on-site. Nonetheless, the extent of
the free phase product does not appear to be well defined and further evaluation is
needed.

"Newly Installed Monitoring Wells — Groundwater quality data collected from the two
newly installed monitoring wells (MW-7S5-W and MW-34S-N) located immediately
outside the remediation sheet pile do not indicate the presence of any PAH or BTEX
compounds in excess of the WAC Ch. NR140 Enforcement Standards (ES). However,
two PAH constituents (Fluorene and Naphthalene) were identified above their
respective WAC Ch. NR140 Preventive Action Limits (PAL) within the groundwater
sample collected from monitoring well MW-7S-W. It is noteworthy that an oily sheen
was discovered during monitoring well .installation activities at MW-7S-W. The
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groundwater impact detected within groundwater sample collected from MW-7S W
may be associated the shallow soil impacts observed at this location.

Distribution of PAH Compounds — Of the 35 wells sampled only eight were detected
~ with PAH compounds in excess of the WAC NR140 Groundwater Standards. At four
monitoring well locations {(MW-75-W, MW-E, MW-F and MW-H) four PAH compounds
were detected above their respective PALs (Fluorene and Naphthalene at MW-7S-W;
Benzo(b}fluoranthene at MW-E, MW-F and MW-H; and Chrysene at MW-F and MW-H).

At four other locations (MW-34S, TG1-1, PZ-03 and MW-I) both PALs and ESs for
several PAH compounds were exceeded. Free phase product was. encountered in two
of these locations (MW-34S, TG1-1), therefore, groundwater samples from these wells
are expected to have relatively high concentrations of dissolved PAH compounds. The
groundwater sample from monitoring well PZ-03 located in the north central portion of

~ the sheet-pile area contains Benzo(a)flouranthene at 1.45 microgram per liter {ug/l) and
Chrysene at 1.47 ug/L, both exceeding the respective groundwater ESs.

Two PAH compounds, Benzo(b)fluoranthane and Chrysene, were detected in the
groundwater sample from monitoring well MW-l. at concentrations exceeding the
groundwater ES and PAL, respectively. It is important to note that no PAH compounds
were detected at this location during the September 2010 sampling event. Similar low.
level PAH compounds detected at MW-E, MW-F and MW-H with concentrations at or
_above the PALs where no PAH were detected in September 2010. Considering the
location of these wells (approximately 2 miles downstream along the Little Menomonee
River from the source site, see Figure 1-2, Figure 1-3 and Figure 1-4 by Weston
Solutions, Inc. included as Appendix C) it is likely that the presence of sediments in the
sample may have caused this anomaly. A low flow sampling method could be used in
the future to eliminate such anomaly. Also a review -of historical groundwater quallty
data from these locations could provide further clarifications.

In Situ Measurements — /n sifu measurements were collected fromall 35 sampling
points and the data are summarized .and presented in Table 4. A review of the data
indicates groundwater pH ranges between 6.9 and 7.7 standard units (S. U.). The
observed pH range represents a neutral groundwater condition and is conducive to
microbial activities. The observed dissolved oxygen (DO) concentrations in groundwater
range between 0.49 mg/L and 3.1 mg/L, with lower DO readings observed in wells
with PAH impacts and higher DO levels observed in wells further away from the
dissolved groundwater plume. Depleted DO levels are indicative of on-going
biodegradation of the petroleum constituents dissolved in groundwater. Oxidation-
reduction potential (REDOX) measurements observed during the April 2013 monitoring
range between -160 mV and + 173 mV, with negative values observed at wells with
groundwater impacts. Large negative values are indicative of on-going biodegradation.
Observed ferrous iron readings range between O and 8 mg/L, with higher readings
observed in wells with PAH impacts. Ferrous iron is a byproduct of the biodegradation
process and as such higher than background readings indicates high level of bioactivity.
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Biodegradation Parameters — Nine wells were sampled for biodegradation parameters to
evaluate the bioremediation potential of the dissolved plume. These parameters include:
microbial enumeration, nitrate-nitrogen, nitrite nitrogen, total kjeldahl nitrogen,
ammonia-nitrogen, total phosphate-phosphorous, orthophosphate, biochemical oxygen
demand, chemical oxygen demand, -and total organic carbon. Biodegradation
parameters are summarized and presented in Table 5.

The total heterotrophic plate counts reported by CT Laboratories range between
11,000 colony forming units per liter (cfu/L) and 620,000 cfu/L representing low to
moderate bacterial populations in the subsurface. A comparison with the September
2010 data. indicates a reduction in bacterial populations in six of the nine sample
locations. The petroleum degraders plate counts reported by Terra System Inc. range
between 120,000 cfu/L and 36,000,000 cfu/L. {Note: petroleum degraders are a
subset of the total heterotrophic bacteria and therefore, petroleum degraders plate
count is typically lower than the total heterotrophic plate counts. Due to extended
incubation time used by Terra System lab, [3 weeks instead of 1 week by CT Labl
during  analysis, the significantly higher petroleum degrader population count was
reported compared. to the total heterotrophic plate count reported by CT Lab).
Nonetheless, the presence of moderate bacterial populations indicates on-going
bioactivity.

Review of the other biodegradation data presented in Table 5 also suggests low to
moderate bioactivity {low nitrate-nitrogen and relatively low BOD/COD readings).

SUMMARY

Results of the groundwater monitoring completed in Aprit 2013 indicate groundwater
conditions have improved at the site. Figure 4 presents the distribution of the total PAHs
detected in groundwater in September 2010 and April 2013. The distribution map was
developed using only those PAH compounds with WDNR groundwater standards. A review
of the plot indicates:

e Total PAH concentrations have decreased at all on-site sample locations since
September 2010;

"o Free-phase product is still present at MW-34S and TG1-1, however, no indication of
' free-phase product was present at MW-7S ‘where an oily-sheen was observed in
September 2010.

o Low level groundwater impacts were detected at wells located further downstream
along the Little Menomonee River where no PAH impacts were identified in 2010.
The presence of sediment in samples may have contributed to this anomaly. Future
monitoring should include low flow sampling to evaluate if sediment in the samples
is biasing the results.

o The sheet-pile containment and in-situ treatment systems have effectively contained
and remediated the majority of the groundwater impacts.

e Based on one round of data from the newly installed wells located immediately
outside the sheet-pile area no indication of groundwater plume migration outside the
‘containment area is evident.

E\Wisconsin Dept of Natqral R \13701- My ica\Repor Armerican Report 2013.docx



>

Groundwater Sampling And Remedial Optimization Evaluation
WDNR Moss-American Superfund Site . : : )
October 2, 2013 '

Page 8

Groundwater quality data from monitoring well MW-3_3S and piezometers PZ-02
located near the northwest portion of the sheet-pile area show decreasing
concentrations of total PAHs; the data also indicate no plume migration around the
containment area.

.CONCLUSIONS
The following conclusions can be made based on an evaluation of the groundwater quality
data obtained from the Moss-America site:

Free-phase dense NAPL product is still present at depth at two rhonitoring wells
(MW-34S and TG1-1). The lateral extent of the product area appears to be limited,
however, further delineation is needed to confirm the product zone is stable.

A product sheen was identified in.a soil sample collected from the water table
interface at soil boring location MW-7S-W; relatively low level of groundwater

. impacts and no soil impacts observed at depth suggests this may be an isolated

area of soil impact.. Further delineation is needed to. conflrm the limited extent of
soﬂ impact. :

The integrity of the steel sheet-pile containment structure appears to be sound; no
leakage through the steel sheeting or plume migration around the containment
structure is evident based on one round of data from the two newly installed wells
(MW-75-W and MW-3485-N) and an existing peizometer (PZ-02).

Reduction in the dissolved PAH concentrations in groundwater appear to be on-
going and natural attenuation of the dissolved phase constltuents in groundwater
away for the free—product area is likely occurring. .

Natural attenuation in groundwater is also evident at downgradlent off-site wells
located further south along the thtle Menomonee River.

The enhanced bioremediation system operated at the site appearé to have hitigated
the majority of the groundwater impacts with the exception of the free-phase NAPL
at two isolated locations and dissolved PAH impacts at north-central portion {PZ-03)

within the sheet-pile containment structure.
' )
!

REMEDIAL OPTIMIZATION EVALUATION

Based on the above conclusuons Sigma recommends the foIIowmg activities to move the
site to case closure: - :

Implement the Geoprobe® soil boring program as recommended by the Army Corps
of Engineers (USACE Final Report, dated March 201 1) to better delineate the lateral
and vertical extend of the two free-phase product areas.

Depending upoh the results of the soil boring programs implement additional
remedial action to address the free-product areas.
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¢ Implement additional soil boring/hand boring investigation activities to further define
the product sheen discovered at MW-7S-W located outside the sheet-pile area.

Depending upon the results of the soil boring investigations a combination of remedial
technologies could be implemented to address the two free product areas and groundwater
plume and move the site to case closure. Attached Table 6 presents an array of
appropriate and effective remedial technologies to address the identified site conditions.
Option 3 is recommended as an appropriate interim action to meet the goal of restoring
groundwater quality in the reasonable period of time consistent with NR 140.24(2)
Wisconsin Adm|n Code requuements This option includes the followmg elements

: 1) Excavate shallow product sheen area |dent|f|ed at MW-7S (lacated outside north
. of the sheet-pile area) and treat excavated materials on-site;

.. 2) Install slurry walls to create secondary containment measures around the two
-free-phase product areas (MW-34S and TG1-1) by ‘injecting bentonite-cement
slurry and creating a low-permeability barrier inside the sheet-pile structure;

3) Install four bio-enhancement wells equipped with iSOC units in the vicinity of

< RZ-Q3 to provide an oxygen rich enwronment and promote enhanced'
biodegradation of the dissolved PAH plume.

4) Add bio-amendments (PETREX by CL Solutions) for two events to enhance hydrocarbon
Hegrader bacterial population.

5) Implement groundwater monitoring to evaluate on-going RNA of PAH
. compounds and assess the stability of the free-phase product areas; the
following wells and piezometers are to be included in.the monitoring program:

PZ-02, PZ-03, PZ-09 & PZ-10;
MW-A, MW-7S, MW-75-W, MW-9S, MW-27S, MW-328S, T
MW-33S, MW-34S, MW-34S-N, MW-375, MW-38S,
MW-39S, MW-E, MW-F, MW-I, TG1-1, TG1-3, TG2-3,
TG3-3, TG4-3, TGh-3, TG6-3.

6) The. groundwater monitoring program will include Iow flow PAH sampling and
measurement of field parameters. :

We trust the information provided is satisfactory to WDNR. Please feel free to call Sigma at
414-643-4125 if you have any questions or comments.

Sincerely,

TF{?&GM?UP; INC:

SIS

A aflzul Islam P.E. “Randy E. Boness, P.G,
- Senior Project Manager : Geoscience Group Leader
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Table 1

- Soil Analytical Data
Moss-Amerlcan 8716 N. Grandyville Road, Mllwaukee, wi
Sigma Project No. 13701

1. Unsaturated/smear zone versus. satured soi condmons based on:
(1) measured water levels in adjacent/nearby monitaring wells,

(2) soil moisture conditions recorded on soil boring logs, and/or
(3) 'soil moisture contents reported on Iaboratory analytlcal reports.

2. Analytical units:

7. NS=no standard established'

8. Laboratory flags:
9. Exceedances:

Page 1 of 1

N

Soil Sample Location: | MW-7S-W_{
. Sample Depth (feet bgs): 4-6 Groundwater | Non-Industrial Industrial
Sample Collection Date:|| 3/28/13 Pathway | Direct Contact | Direct Contact
Depth to Groundwater (feet bgs):[ 5 RcCL* RCL® RCL®
Unsaturated/Smear Zone (U) or Saturated (S): :
[Organic Vapor Monitor ppm NS NS NS
[Pvocs & Detected vocs . L ‘
Benzene ug/kg’ <25 . ' 5.1 1,490 7,410
Ethylbenzene ua/kg <25 1,570 7,470 37,000
Toluene pa/kg <25 1,107.2 818,000 818,000
Xylenes (total) pakg <75 3,940 258,000 258,000
'|PAHSs o o
Acenaphthene -pg/kg . 47,000 - NS 3,440,000 33,000,000
Acenaphthylene ug/kg 520 J NS. ~.487,000 487,000
Anthracene ugkg 30,700 196,744.2 17,200,000 100,000,000
Benzo{a)anthracene ‘ug/kg ‘ 11,100 NS 148 2,110
_iBenzo(a)pyrene pa/kg 2,720 470 15 " 211
Benzo(b)fluoranthene pg/kg 5,400 480 148 2,110
Benzo(ghi)perylene . ua/kg 740 J . NS NS . NS
{Benzo(k)ftuoranthene " ug/kg 2,260 NS 1,480 21,100
[Chrysene ug/kg 9,300 145.1 14,800 - 211,000
Dibenzo(a,h)anthracene ug/kg <446 - NS 15 211
Fluoranthene ug/kg 69,000 88,817.9 2,290,000 22,000,000
Fluorene . " ug/kg 47,000 14,814.8 2,290,000 22,000,000
Indeno(1,2,3-cd)pyréne pg/kg 7104 NS 148 2,110
1-Methylnaphthalene ug/kg i - 13,200 NS 15,600 53,100
2-Methylnaphthalene ua/kg <412 NS 229,000 . 368,000
Naphthalene pg/kg ~ 1050 J 658.7 - 2,150 . 26,000
Phenanthrene - ug/kg * 142,000 NS . 115,000 - 115,000
.[Pyrene ug/kg 46,000 54,472.5 1,720,000 16,500,000
Notes: -

ug/kg = mlcrograms per kilogram (equwelent to parts per billion, ppb)

an

BOLD = Concentratlon exceeds Groundwater Pathway RCL

ITALICS = Concentration exceeds Non Industrial OR Industrial Direct Contact RCL
(unsaturated sml samples only)

Sigma Environmental Services, Inc.

mg/kg = mllllgrams per kilogram (equwalent to parts per miltion, ppm)

Analyte detected between Limit of Detection and Limit of Quantltatlon




- TABLE 2
. . Water Level Elevation and Product Thickness
MOSS — AMERICAN SUPERFUND SITE
’ PROJECT NO. 13701

Well ID Depth of Well] Depth of Ground |- TOC Groundwater Depth to Product Diameter | Well Material " - Comment
(ft.) Water Elevation Elevation Elevation Product * Thickness (in.) :
(f.) (ft. MSL) (. MSL) (ft. MSL) (#.) (ft.)
MW-58 19.75 5.45 723.41 724.63 719.18 NP NP 2 Steel
MW-78 15.40 4.14 719.47 721.59 717.45 NP NP 2 Steel
MW-7S-W 16.85- 4.22 716.41 719.84 715.62 NP NP 2 PVC free product on probe
MW-9S 15.30 - 3.90 719.15 721.66 717.76 NP NP 2 Steel
MW-278 17.39 3.68 720.57 723.10 719.42 NP NP 2 PVC
MW-308 14.72 3.42 725.35 727.34 723.92 NP NP 2 Steel - .
MW-318 - can't locate, possibly buried (Tom W.)
MW-328 14.95 5.13 719.68 722.79 717.66 NP NP 2 Steel
MW-338 14.95 4.49 719.25 721.81 717.32 NP NP 2 Steel
MW-34S 14.97 4.45 718.97 721.52 717.07 13.5 1.47 -2 Steel product on well, product at 13.5'
IMW-34S-N 18.15 3.52 715.41 718.71 71519 - NP NP 2 PVC )
MW-358 14.63 4.06 718.14 72175 717.69 NP NP 2 Steel
MW-37S 15.00 4.80 721.33 723.30 718.50 NP NP 2 " Steel
MW-38S 18.20 4.09 718.36 721.74 717.65 . NP NP 2 Steel
MW-39S 17.93 3.42 717.80 721.10 : 717.68 NP NP 2 Steel .
TGl1-1 ___15.10 4.65 719.77 723.32 718.67 14 1.10 2 Steel product at 14.00'
TG1-2 ) 720.06 | 722.81 NP NP 2 Steel
|TG1-3 14.62 3.41 719.56 722.53 719.12 " NP NP. 2 - Steel
TG2-1 - 15.00 4.25 720.67 723.80 719.55 NP NP 2 Steel |
TG2-2 14.80 5:63 720.62 723.05 717.42 NP NP 2 ~ Steel
TG2-3 OB 4.05 720.06 722.61 71856 NP NP 2 Steel obstructed at 4.22'
TG3-1 14.60 3.41 719.14 721.05 717.64 NP NP 2 Steel '
TG3-2 "~ 14.25 3.25 718.87 720.92 717.67 NP NP 2 Steel
TG3-3 OB OB 718.35 _ 720.60 NP NP 2 Steel obstructed at 3.06'
TG4-1 OB OB 718.06 721.14 C NP NP 2 Steel obstructed at 4.23'
TG4-2 14.93 3.85 718.26 720.75 716.90 NP NP 2 Steel

Slgms Environmental Servicas, Inc. - I:\Wisconsin Dept of Natura) \13701- M, iea\ \Fieid WL Data




TABLE 2
Water Level Elevation and Product Thickness
MOSS - AMERICAN SUPERFUND SITE
PROJECT NO. 13701

Well ID Depth of Well| Depth of Ground TOC Groundwater | Depthto Product ‘Diameter [ Well Material Comment
(f.) Water Elevation Elevation Elevation Product Thickness (in.) '
() (ft. MSL) (ft. MSL) © (. MSL) (ft.) (ft.)
TG4-3 14.28 3.03 718.01 720.04 717.01 NP " NP 2 . Steel
TG5-1 14.65 4.85. 717.60 721.12 - 716.27 NP NP 2 Steel
TGS5-2 . 14.80 - 4.25 " 718.18 720.63 716.38 NP NP 2 Steel
TG5-3 15.02 3.53 718.17 719.99 716.46 NP NP 2 Steel
1TG6-1 15.02 4.54 719.47 - 721.96 717.42 - NP NP 2 Steel
TG6-2 14.23 4.67 719.70 722.05 717.38 NP NP 2 Steel
TG6-3 14.65 4.50 719.58 722.47 717.97 NP NP 2 Steel
PZ-01 14.90 3.85 718.04 721.05 717.20 NP NP - 1.5 PVC
PZ-02 - 14.85 5.94 718.8% 721.84 "~ 715.90 NP NP 1.5 PVC
PZ-03 14.85 4.60. ©719.00 722.09 717.49 NP NP 1.5 PVC
PZ-04 OB OB 717.30 720.22 NP NP 1.5 " PVC ‘obstruction at 3.81'
PZ-05 ‘14.82 510 724.34 727.43 +722.33 NP NP 1.5 PVC
PZ-06 13.40 3.91 724.62 727.79- 723.88 NP NP 1.5 PVC
PZ-07 OB - OB 725.78 728.72 NP NP 1.5 PVC - obstruction at 4.44'
PZ-09 OB . OB 721.12 724.08 NP NP 1.5 "PVC obstruction at 3.2
PZ-10 14.95 4.83 722.04 . 725.05 720.22 NP NP 1.5 - PVC ’
MW-A 11.80 . 097 . 716.73 _716.15 715.38° NP NP -2 PVC
MW-B 11.63 0.70 - - 714.92 714.49 713.79 NP NP 2 PVC
IMW-C 12.50 0.00" 714.18 713.82 . 713.82 NP NP 2 PVC well submerged inside flush mount
MW-D 12.00 0.20 71621 715.85 715.65 NP NP 2. PVC '
MW-E 18.85 1.17 - 713.26 - 712.83 711.66 NP NP 2 -PVC:
MW-F 19.55 1.95 . 713.52 713.10 711.15 NP NP 2 PVC
MW-G 13.83 1.55 ~ 713.21 712.75 711.20 NP . NP 2 PVC
MW-H 18.10 0.00 710.40 710.07 710.07 NP NP a PVC
MW-I 9.00 1.50 710.27 709.92 708.42 NP NP 2 PVC )
MW-J 14.75 .- 0.00 710.08 . 709.85 709.85 NP NP 2 PVC well submerged inside flush mount
MW-K NS NS 707.13 706.70 NS NS NS 2 PVC well completely submerged under
Notes: ' . o . -

1. NP =no product
2. OB = obstruction . :
3. NS = not sampled, MW-K not sampled due to being completely submerged under water

Sigms Environmenta! Servicas, Inc. . ! . I\WIisconsin Dept of Natural Resourcas\13701- Moss-Amarica\LabTables\Field WL Data



_ Tabled
Groundwater Analytical Data
Moss American - 8716 North Granvllle Road, Mliwaukee, Wi
’ Sigma Project No. 13701 .

Well Location: | NR 140 | NR 140 MW-5S MW-78 MW-7S-wW MW-9S MW-27S8 MW-30S8 MW-318 MW-328 MW-338 MW-34S

: Date: ES PAL [[9/27/10] 4/4/13 [ 9/28/10] 4/4/13 4/5/13 || 9/30/407 4/4/13 ][ 9/27/10] 4/4/13 || 9/28/10] 4/4/13 || 9/29/10 || 9/27/10] 474713 | 9/28/10 4/4/13 | 9/28/10] 4/4/13
|PVOCs & Detected VOCs i : .
Benzene pg/L 5 0.5 <0.2 [ <027 [| 0.9J | 0.36J <0.27 <0.2 | <0.27 <0.2 <0.27 | <0.2 | <0.27 <0,2 <0.2 <0.27 <0.2 <0.27 6.2 7
Ethylbenzene Hg/L 700 140 <0.2 <0.82 | 0.3J | <0.82 <0.82 <0.2 <0.82 <0.2 <0.82 | <0.2 | <0.82 <0.2 <0.2 | <082 || 0.5J | <0.82 26 284
Toluene pa/t 1,000 200 <0.2 <0.8 <0.2 <0.8 <0.8 <0.2 <0.8 <0.2 <0.8 <0.2 <0.8 <0.2 <0.2 <0.8 0.3J <0.8 1.1 1.39J
Xylenes, Total yo/L 10,000 | 1,000 <0.8 <2.41 1.8J 1.7J 1.56 J <0.6 <2.41 <0.6 <2.41 <0.6 <2.41 <0.6 <0.6 <2.41 3.1 <2.41 49 49.2
PAHs :
Acenaphthene Hg/L NS NS <0.51 | <0.021 8.3 5 291 <0.52 ]0.028-J[| <0.52 | 0.113 j| <0.53 | <0.021 || <0.52 <054 | <0.021 100 0.66 2100 410
Acenaphthylene pg/L NS NS <1 <0.02 <8.2 0.17 245J <1 <0.02 <1 0.022 J|| <11 <0.02 <1 <1.1 <0.02 <1 <0.02 || <200 <20
Anthracene pa/L 3,000 800 <0.02 | 0.030 J|| <0.022 | 0.138 183 <0.021 | 0.048 J|{ <0.021 | 0.14 |/ <0.021| 0.113 | <0.021 }J] <0.022 | 0.057 J|| 0.62 0.132 450 88
Benzo(a)anthracene pa/t NS NS <0.01 | <0.025 || <0.011 ] <0.025 <25 - <0.01 | 0.025 )| <0.01 | <0.025 || <0.011 | <0.025 | <0.01 J <0.011 | <0.025 | <0.01 | <0.025}) 310 54 J
Benzo(a)pyrene pa/t 0.2 0.02 <0.01 | <0.018 || <0.011 ] <0.018 <1.8 <0.01 | <0.018 | <0.01 | <0.018| <0.011 ] <0.018 || <0.01 [ <0.011 | <0.018 | <0.01 | <0.018f 7120 <18
Benzo(b)fluoranthene ug/L 0.2 - 0.02 [1<0.0081] <0.02 [|<0.0085]| <0.02 <2 <0.0084) <0.02 ||<0.0084] <0.02 [|<0.0084] <0.02 [/ <0.0084[<0.0086| <0.02 |(<0.0081| <0.02 100 | 26.1J
rBenzn(ghi)_@'ylene pa/L NS NS <0.061 [ <0.023 [| <0.085 | <0.023 <23 <0.063 | <0.023 j| <0.063 | <0.023 || <0,063 | <0.023 |l <0.063 || <0.065 | <0.023 || <0.061 | <0.023 [ <61 <23
Benzo(k)fluoranthene Hg/L NS NS [1<0.0081| <0.027 [|<0.0083| <0.027 <27 <0.0084] <0.027 [|<0.0084| <0.027 [|<0.0084] <0.027 || <0.0084 [|<0.0086] <0.027 |<0.0081| <0.027 59 <27
Chrysene . yg/L 0.2 0.02 | <0.061 | <0.018 || <0.065 | <0.018 <1.8 <0.063 | <0.018 || <0.063 | <0.018 | <0.063 | <0.018 || <0.063 [ <0.065 | <0.018 || <0.061 | <0.018 340 50J
Dibenzo(a,h)anthracene g/l NS NS <0.02 | <0.023 § <0.022 | <0.023 <2.3 <0.021 | <0.023 || <0.021 | <0.023 || <0.021 | <0.023 || <0.021 [ <0.022 | <0.023 || <0.02 | <0.023 [ <23 <23
Fluoranthene pg/L 400 80 <0.02 | <0.026 j| <0.022 | <0.026 14.4 <0.021 | <0.026 || <0.021 | 0.037 J || <0.021 | <0.026 || <0.021 [ <0.022 | <0.026 }{ 0.028 J | <0.026 | 1800 320
Fluorene pa/L 400 | 80 <0.1 <0.02 1.5 0.83 162 © <01 10.029J| <0.1 0.075 | <0.11 | <0.02 <0.1 <0.11 | <0.02 49 0.251 | 1700 330
Indeno(1,2,3-cd)pyrene pg/L NS NS <0.04 | <0.027 || <0.043 | <0.027 <27 <0.042 | <0.027 |{ <0.042 | <0.027 || <0.042 | <0.027 |{ <0.042 | <0.043 | <0.027 | <0.04 | <0.027 || <49 <27
1-Methylnaphthalene Hg/l NS | NS NA |<0.019 NA 9.7 138 NA 10.027 J NA 0.115 NA | <0.019 NA . NA 10.019Jf NA 10.057Jj| NA 315
2-Methylnaphthalene pa/L NS NS NA <0.016 NA 8.9 15.2 NA 10.041Ji NA 0.222 - NA | <0.016 NA NA 10.025J)] NA_ 10.025J{ NA 470
Naphthalene pg/t 100 10 <1 0.025 J[ 164 0.43 64 <1 0.38 <1 2.34 <1.1 10.024J <1 <1.1 0.249 100 0.201 || 11000 | 4100
Phenanthrene pg/L NS NS <0.04 | <0.018 || <0.043 | 0.034 J 177 <0.042 | 0.044 J|10.073 J| 0.106 | 0.046 J| 0.029 J|| <0.042 {| <0.043 | 0.022 J 15 0.08 4600 800
Pyrene pa/L 250 50 <01 | <0.025) <0.11 | <0.025 7.5J <01 |<0.025] <0.1 ]0.029JJ <0.11 | <0.025 <0.1 <0.11 | <0.025]|. <0.1 | <0.025 ) 1400 222
Notes: ’ ’ : i

1. NR 140 ES = Wisconsin Administrative Code, Chapter NR 140 Enforcement Standard .
2. NR 140 PAL = Wisconsin Adminlstrative Code, Chapter NR 140 Preventive Action Limit

3. NS = no standard

4. NA = not analyzed

5. wg/L = micrograms per liter (equivalent to parta per blilion, ppb)

6. Laboratory flags: "J" = Analyte detected between Limit of Detection and Limit of Quantitation. ) .

7. Exceedances: BOLD = Cancentration exceeds NR 140 ES i } - .

ATALICS = Concentration exceeds NR 140 PAL
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Table 3

. Groundwater Analytical Data
_Moss American - 8716 North Granville Road, Milwaukee, Wi
Sigma Project No. 13701

Well Location: || NR 140 | NR 140 || MW-34S-N[MW-36S MW-378 Mv'ifaus MW-CIBS TG11 TG1-3 " TG2-1- TG2-3 TG3-1 TG3-3
Date: ES PAL- 4/5/13 9/28/10 | 9/28/10 | 4/4/13 | 9/28/10 | 4/4/13 |1 9/28/10 | 4/4/13 ][9/29/10] 4/3/13 ][9/29/10 l 4/3/13 | 9/29/10 | 4/3/13 |[9/29/10}/9/29/10| 4/3/13 || 9/29/10
PVOCs & Detected VOCs :
|_Benzene ug/L 5 0.5 <0.27 <0.2 <0.2 <0.27 1.9 0.96 - <0.2 <0.27 03J <0.27 <0.2 <0.27 <0.2 <0.27 <0.2 | <0.2 <0.27 <0.2
Ethylbenzene g/l - 700 140 <0.82 <0.2 <0.2 <0.82 || 0.9J 14J <0.2 <0.82 30 18.4 <0.2 <0.82 ||. <0.2 <0.82 <0.2 <0.2 <0.82 <0.2
Toluene pg/L 1,000 200 <0.8 <0.2 <0.2 <0.8 <0.2 <0.8 <0.2 <0.8 <0.2 <0.8 <0.2° <0.8 <0.2 <0.8 <0.2 <0.2 <0.8 <0.2
IXylenes, Total pa/L 10,000 | 1,000 <2.41 <0.6 <0.6 <2.41 09/ 1.41J <0.6 <2.41 55. 31.3 <0.6 <2.41 <0.6 <2.41 <0.6 <0.6 <2.41 <0.8
PAHSs
[Acenaphthene pg/L NS NS 0.059 J 0.6J <0.52 10.025J 4 4.2 3.3 5.8 90000 262 29 1.77 <0.58 | <0.021.] <0.55 || <0.54 | 0.099 || <0.52
Acenaphthylene po/L NS . NS <0.02 <1.1 <1 <0.02 <3.2 0.153 <13 0.127 j{ 4000J <10 <1. <0.02 <1.2 <0.02 <1.1 <1.1 [0.056J <1
Anthracene pg/L 3,000 600 0.023 J <0.022 || <0.021 | <0.02 Jf <0.022 | 0.263 0.13 0.136 || 20000 | 23.6 J 0.12 0.113 || <0.023 { 0.035 J | <0.022 | <0.022 | 0.189 || 0.023 J
Benzo(a)anthracene pg/L NS NS <0.025 0.017 J | <0.01 | <0.025 |f <0.011 | 0.039 J|| <0.011 [ 0.069 J|| 14000 | <12.5 || <0.01 | 0.025 J|| <0.012 | <0.025 || <0.011 [| <0.011 {0.076 J|| <0.01
IIBenzo(a)pyrene pg/L 0.2 0.02 <0.018 <0.011 10.027 J{ <0.018 || <0.011 | 0.032 J || <0.044 | 0.027 J|| 7300 <9 <0.01 [ <0.018 || <0.012 | <0.018 || <0.011 || <0.011 { 0.04 J [ <0.0%
|_Benzo(b)ﬂuoranthena pg/L 0.2 0.02 <0.02 <0.0089/0.014 J| <0.02 [|<0.0089| 0.079 {|<0.0085]|0.057 J|| 4900 <10 }{<0.0083| <0.02 ||<0.0093]| <0.02 ||<0.0088((<0.0087]| 0.073 [|<0.0083
Benzo(ghi)perylene pg/l NS NS <0.023 <0.067 # 0.08 J | <0.023 || <0.067 | 0.077 || <0.063 | <0.023 | 3000 <11.5 || <0.062 | <0.023 || <0.069 | <0.023 |{ <0.066 || <0.065 | 0.065 J || <0.062
|[Benzcglgﬁubmnthene pg/l NS ‘NS <0.027 |/ <0.0089( 0.01J | <0.027 [|<0.0089| <0.027 [|<0.0085| <0.027 || 2900 <13.5 }<0.0083] <0.027 {]<0.0093] <0.027 |{<0.0088(/<0.0087{ 0.029 J [|<0.0083
[[Chrysene pa/l 0.2 0.02 <0.018 <0.067 || <0.062 | <0.018 || <0.067 | 0.052 J || <0.063 | 0.054 J || 14000 <9 <0.062 | <0.018 || <0.069 | <0.018 || <0.068 || <0.065 | 0.067 | <0.082
|[Dibenzo(a,h)anthracene po/l NS NS <0.023 <0.022 [| <0.021 | <0.023 || <0.022 | <0.023 || <0.021 | <0.023 || 1200 <11.5 || <0.021 | <0.023 || <0.023 | <0.023 || <0.022 {| <0.022 | <0.023 || <0.021
||F|uoramhene pg/L 400 80 <0.026 0.5 <0.021 | <0.026 || <0.22 | 0.103 0.18 0.32 |l 82000 | 28.1J 27 0.155 || <0.023 | <0.026 ] 0.026 J{ 0.062 J | 0.244 | 0.061J
Fluorene o/l 400 80 0.034J 0.12J <0.1 |0.028 J| <0.11 0.152 1.1 0.73 75000 135 1.4 0.259 || <0.12 | <0.02 || <0.11 j| 0.12J | 0.068 || 0.15J
indeno(1,2,3-cd)pyrene yg/L - NS NS <0.027 <0.045 || <0.041 | <0.027 || <0.044 { 0.04 J || <0.042 | <0.027 || 2600 <13.5 | <0.041 | <0.027 || <0.046 | <0.027 || <0.044 || <0.044 | 0.044 J || <0.042
1-Methylnaphthalene po/L NS . NS 0.055J NA NA 0.025 J NA 1.99 NA 0.169 NA . 169 NA <0.019 NA <0.019 NA NA .| <0.018 NA
||2-Methylnaphthalene . pg/L NS NS 0.038J NA NA 0.044 J NA 7.9 NA 0.117 ‘NA 164 NA 0.017 J NA <0.016 NA NA 0.017 J NA
[[Naphthalene pg/L 100 10 0.053J <1.1 <1 0.38 67 8.1 <1.1 0.211 [(110000| 1950 <1 0.024J] <12 | <0.023| <1.1 <1.1 ]0.024 J <1
{ Phenanthrene g/l NS NS 0.057 J 0.053 J f| <0.041 [ 0.037 J|| <0.044 | 0.15 [i0.056 J| 0.252 [200000| 113 0.59- | 0.035 J| <0.046 | <0.018 || <0.044 || <0.044 | 0.069 0.1J
Pyrene pa/L 250 50 <0.025 0.36J <0.1 ] <0.025 | <0.11 0.092 || 0.15J | 0.216 {{ 67000 | 17.7J ] 0.16J | 0.104 | <0.12 | <0.025} <0.11 <0.11 0.199 <0.1
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Table 3
. Groundwater Analytical Data
Moss Amerlcan - 8716 North Granville Road, Milwaukee, Wl
Sigma Project No. 13701

Well Location: || NR 140 | NR 140 | TG&-1 TG4-3 TG6-1 _ TG63 TG6-1 TG6-3 PZ-02 || PZ03 | PZ-10 WIW-A MW-B
Date: ES PAL 9/29/101 9/29/10 | 4/3/13 |1 9/29/10 | 4/3/13 || 9/28/10 I 4/3/13 || 9/29/10 I 4/3/13 || 9/29/10 r4/3/13 4/4/13 || 4/4/13 || 4/4/13 [ 9/30/10 | 4/4/13 |19/27/10 | 4/5/13
[PvOCs & Detected VOCs
{Benzene giL 5 05 || <0.2 || <0.2 | <0.27 || <0.2 | <0.27 | <0.2 ]| <0.27 || <0.2 ]| <0.27 || <0.2 | <0.27 | <0.27 || 0.44J | <0.27 | <0.2 | <0.27 || <0.2 | <0.27
Ethylbenzene uglL _|I_700 140 || <0.2 || <0.2 | <082 || <0.2 | <0.82 | <0.2 | <0.82 || <0.2 | <0.82 | <0.2 | <0.82 || <0.62 || 2.68 || <0.82 | <0.2 .| <0.82 || <0.2 | <0.82
Toluene g/l 1,000 200 <0.2 <0.2 <0.8 <0.2 <0.8 <0.2 <0.8 <0.2 <0.8 <0.2 <0.8 <0.8 <0.8 <0.8 <0.2 <0.8 <0.2 <0.8
Xylenes, Total pg/L 10,000 1,000 <0.68 <0.6 <2.41. <0.6 <2.41 <0.6 <2.41 <0.6 <2.41 <0.6 | <2.41 <2.41 1.92J || <2.41 <0.6 <2.41 <0.6 <2.41
PAHs .
[Acenaphthene pg/L NS NS <0.54 <0.52 ] <0.021] <0.52 | <0.021 || <0.52 | <0.021{| 0.63J | 0.232 <0.52 | <0.021 79 116 5.2 <0.51 | <0.021J| <0.53 | <0.021 ||
|JAcenaphthylene g/t NS NS <1.1 <1 0.021 J <1 - <0.02 <1 <0.02 <1.1 <0.02 <1 <0.02 |f 1.01J |{ 0.99J || 0.095 <1 <0.02 <1.1 <0.02
. |[Anthracene . . pg/L 3,000 { 600 <0.022 || <0.021 | 0.127 || <0.021.} 0.054 J| <0.021.| -0.087 || 0.023 J [ 0.031 J||-<0.021-] 0.042-J || -<0.4 2.37 - 0.31 -} <0.021 } 0.025 J|| <0.021 | <0.02
rBanzo(a)anthral:ene ug/L NS NS <0.011 || <0.01 {0.033 J|| <0.01 | <0.025 | <0.01 | <0.025 || <0.011 [ <0.025 || <0.01 | <0.025 <0.5 2.03 0.128 <0.01 | <0.025 {| <0.011 | <0.025
|[Benzo(a)pyrane g/l 0.2 0.02 <0.011 ] <0.01 |0.024 J|| <0.01 } <0.018 | <0.01 | <0.018 || <0.011 | <0.018 ] <0.01 | <0.018 || <0.36 || 0.71J || 0.07 <0.01 | <0.018 || <0.011 | <0.018
IlBenzo(b)ﬂuoranthene ug/L 0.2 0.02 ||<0.0086]<0.0084]0.044 J |i<0.0084| <0.02 |i<0.0083| <0.02 [(<0.0091| <0.02 [|<0.0084| <0.02 <0.4 1.45 0.169 ||<0.0082| <0.02 [[<0.0086| <0.02
"genzo(ghi)perylene pg/L NE NS «<0.065 || <0.0683 | 0.042 J || <0.063 | <0.023 || <0.062 | <0.023 || <0.068 | <0.023 || <0.063 | <0,023 || <0.46 {| <0.48 0.108 || <0.082 | <0.023 || <0.064 | <0.023
Benzo(k)fluoranthene . pg/L NS NS <0.0086](<0.0084| <0.027 ||<0.0084| <0.027 {[<0.0083] <0.027 [[<0.0081| <0.07 [|<0.0084} <0.027 || <0.54 || <0.54 [ 0.064 J|[<0.0082| <0.027 [|<0.0086| <0.027
|[Chrysane ug/L 0.2 0.02 <0.085 || <0.063 | 0.023 J || <0.063 | <0.018 || <0.062 | <0.018 | <0.068 | <0.018 || <0.063 | <0.018 || <0.36 1.47 0.132 || <0.062 | <0.018 || <0.084 | <0.018
||Dibenzo(e,h)anthra¢ens pg/L NS NS <0.022 || <0.021 | <0.023 || <0.021 | <0.023 || <0.021 | <0.023 |} <0.023 | <0.023 || <0.021 | <0.023 {| <0.46 || <0.46 || <0.023 || <0.021 | <0.023 || <0.021 | <0.023
||Fluoranthane pg/l - 400 80 <0.022 || <0.021 | 0.083 J|| <0.021 { <0.026 || 0.051 J| 0.096 [{0.047 J| 0.069 J|[ 0.083 J| 0.069 J|| <0.52 10.7 0.41 <0.021 | <0.026 || <0.021 | <0.026
||Fluorene pg/L 400 80 <0.11 <0.1 <0.02 <0.1 <0.02 <0.1 <0.02 || 0.22J | 0.048 J| <0.1 <0.02 3.6 33 0.92 <0.1 <0,02 <0.11 <0.02
]IIndeno(1,2,3-cd)-ayrene pg/L NS NS <0.043 || <0.042 | <0.027 || <0.042 | <0.027 || <0.041 | <0,027 || <0.045 | <0.027 || <0.042 | <0.027 || <0.54 || <0.54 || 0.071 J}| <0.041 | <0.027 || <0.043 | <0.027
||1-Methylnaphtha'ene ug/L NS NS NA NA <0.019 NA <0.019 NA <0.019 NA <0.019 NA <0.019 |} 0.8J 47 3.4 NA <0.019 NA <0.019
F-Methylnaphtha'ene ug/L NS NS NA NA <0.016 NA <0.016 NA 0.020 J NA 0.019J NA <0.016 || <0.32 <0.32 2.82 NA <0.016 NA <0.016
Naphthalene ug/l 100 - 10 <1.1 <1 <0.023 <1 <0.023 <1 <0.023 ]| <1.1 <0.023 <1 <0,023 || 1.79 47 0.32 <1 <0.023 <1.1 0.034 J
Phenanthrene . pg/L NS NS <0.043 || <0.042 | 0.037 Jj| <0.042 | 0.027 J|| <0.041 | 0.027 J{| <0.045 | 0.025 J || <0.042 | 0.021 J|| <0.36 1.87 1.36 <0.041 | 0,026 J[| <0.043 { 0.037 J
|threne po/l 250 50 <0.11 <0.1 0.071J{| <0.1 <0.025 ]| <0.1 0.103 <0.11 | 0.055J)i <0.1 0.052 J|| <0.5 7.1 0.209 <0.1 0.025 <0.11 0.025
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Table 3 .
Groundwater Analytical Data
Moss Amerlcan - 8718 North Granvllle Road, Milwaukee, WI
Sigma Project No, 13701 °

Well Location: || NR 140 Wiuo MW-C MW-D MW-E MW+ — MW-G NIW-H NW-I MW-J MW-K
Date:]| ES PAL |[6727/10] 475/13 |[9/27/10] 4/5713 || /30710 4/5/13 || 5/30/10] 475713 ||9/30/10 ] .4/5/13 || 6728710 ] 4/5/13 || 8/26/10] 4/5/13 || 6728710] 4/5/13 | 9728710

[PVOCs & Detected VOCs ] - - : e — .
[Benzene . g/l 5 ] 05 | <02 | <0.27 || <0.2 | <0.27 | <0.2 | <0.27 || <0.2 | <0.27 || <0.2 | <0.27 || <0.2 | <0.27 | <0.2 ] <0.27 | <0.2 | <0.27 | <0.2
Ethylbenzene pglL 700 140 | <02 | <0.82 | <0.2 | <0.82 | <02 | <0.82 || <0.2 | <0.82 || <0.2 | <0.82 | <0.2 | <0.82 || <0.2 | <082 | <02 | <0.82 | <0.2
Toluene po/l- || 1,000 | 200 | <0.2 | <0.8 || <0.2 | <0.8 || <0.2 | <0.8 || <02 | <0.8 || <0.2 | <0.8.] <6.2 | <0.8 || <0.2 | <08 ]| <0.2 | <08 | <0.2
Xylenes, Total ug/L_|[ 10,000 | 1,000 || <06 | <2.41 | <0.6 | <2.41 || <0.6 | <2.41 || <06 | <2.41 || <0.6 | <2.41 | <06 | <2.41 || <0.6 | <2.41 | <0.6 | <2.41 | <0.6
PAHs - : -
[Acenaphthene poil_ || NS NS_ || <0.54 ] <0.021) <0.55 | <0.021]| <0.56 ] <0.021 || <0.51 ] <0.021 || <0.51 | <0.021]| <0.52 | <0.021]| <0.52 | <0.021] <0.54 | <0.021 | <0.53
[Acenaphthylene ) pg/L NS NS || <1.1 | <0.02 || <1.1 | <0.02 || <1.1 | <0.02 | <1 | <0.02 || <1 | <0.02 || <1 | <0.02 | <1 | <0.02 | <11 | <0.02'| <1.1
Anthracene po/lL_|| 3,000 | 600 | <0.022 | <0.02 || <0.022 | <0.02 || <0.022 | <0.02 || <0.021 | <0.02 || <0.02 | <0.02 || <0.021 | <0.02 || <0.021 | <0.02 [l <0.021 | <0.02 | 0.022 J
{Benzo(a)anthracens g/l NS NS__ || <0.011 | <0.025 || <0.011 | <0.025 || <0.011 | <0.025 ]| <0.01 | 0.03J || <0.01 | <0.025 || <0.01 | 0.053 J|| <0.01 ] 0.055 J | <0.011 | 0.026 J || <0.011
{Benzo(a)pyrene gL 0.2 0.02_||<0.0111] <0.018 | <0.011 | <0.018 || 0.02 J |0.038J || <0.01 |0.039 J|| <0.01 | <0.018 | <0.01 | 0.049 J| <0.01 | 0.093 || <0.011|0.025 J| <0.011
{Benzo{b)fuoranthene ng/L 0.2 0.02_||<0.0087] 0.039 JJ]<0.0088] <0.02 || <0.009 | 0.063 [|<0.0082] 0.065 [{<0.0082] <0.02 ||<0.0083| 0.707 ||<0.0084] 0.222 ||<0.0086] 0.055 J |<0.0085
Benzo(ghi)perylene ngiL NS. | NS _ |/ <0.065]0.026 J|| <0.066 |0.038 J)| 0.12J | 0.44 | <0.062 | 0.188 || <0.061 ]| 0.047 J| <0.062 | 0.107 || <0.063 | 0.152 || <0.064 | 0.054 J|| <0.064 |
Benzo(k)flucranthene ug/L NS NS_|[<0.0087] <0.027 ||<0.0088] <0.027 || <0.009 | <0.027 ||<0.0082] <0.027 ||<0.0082] <0.027 |<0.0083| <0.027 ||<0.0084] 0,071 J ||<0.0086| <0.027 ||<0.0085
Chrysene ug/L_||_0.2 - | 0.02 || <0.065 | 0.028 J}| <0.066 | 0.02 J ] <0.067 | <0.018 || <0.062 | 0.06 | <0.061 | <0.018 || <0.062 | .0.082 || <0.063 | 0.1771 || <0.064 | 0.038 J | <0.064
Dibenzo(a,hjanthracene ug/L NS NS__|| <0.022 | <0.023 || <0.022 | <0.023 || <0.022 | <0.023 || <0.021 | <0.023 ||_<0.02 | <0.023 || <0.021 | <0.023 || <0.021 | <0.023 || <0.021 | <0.023 || <0.021
lhuoranthene ug/C 400 80 || <0.022 | 0.052 J] <0.022 | <0.026 || <0.022 | <0.026 || <0.021 | 0.087 || <0.02 | <0.026 || <0.021 | 0.153 | <0.021 | 0.196 || <0.021 | 0.061 J| <0.021
[Flucrene ug/L 300 80 || <0.11 | <0.02 ||.<0.11 | <0.02 || <0.11 | <0.02 || <0.1 | <0.02 || <01 | <0.02 || <61 | <0.02 || <01 | <0.02 | <0.11 | <0.02 || <0.11
Indeno(1,2,3-cdjpyrene pg/L NS NS__|l <0.043 | <0.027 || <0.044 | <0.027 || <0.045 | 0.094 | <0.041 | 0.04 J || <0.041 | <0.027 || <0.042 | 0.041 J] <0.042 | 0.093_|| <0.043 | <0.027 || <0.043
1-Methyinaphthalene pg/L NS NS NA_ | 0.1 NA_[<0.019] NA | 002J| NA |<0018] NA |<0.019] NA |<0.019| NA |<0.019| NA |0.0254] NA
2-Methyinaphthalene g/l NS NS NA_ | <0.016] NA [<0.016| NA |<0016] NA |<0.016] NA |<0.016] NA | <0.016]| NA |<0.016| NA |<0.016)] NA
Naphthalene ug/C 100 |10 <1.1 | <0.023] <1.1_| <0.023 | <1.1_|<0.023] . <1_ | 0.027J]| <1 _ | <0.023]] <1 | <0.023| <1 | <0.023| <1.1 ] 0.032J] <1.1
Phenanthrens gL NS NS__|| <0.043 | 0.044 J || <0.044 | <0.018 || <0,045 | 0.018 J|[ <0.041 | 0.062 || <0.041 | 0.02 J || <0.042 | 0.044 J|| <0.042 | 0.087 || <0.043 | 0.047 J|| <0.043
Pyrene ™ giC 250 50 || <0.11 | 0.046 J]| <0.11 | <0.025] <0.11 | 0.034 J]| <0.1_] 0.127 ]| _<0.1 ] 0.033J]| <0.1. | 0.156 || <0.1 | 0.16 || <0.11 | 0.058J] <0.11
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Table 4

Groundwater /n Situ Measurements

Moss American - 8716 North Grandville Road, Milwaukee, Wi
. Sigma Prolect No. 13701

In Sltu Measurements

Well Identification| Date Ferrous Dlssolved Redo?( :

. - H Tempgrature Iron O_xygen _Potential .
Pt c) (mgn) | (mgn (mv)
MW-SS 9127110 '6.57 12.15 NA 11.20 36.1
4/4113 7.2 9.0 3.0 200 .| - 35
: |rw 7S 9/28/10|  6.89 13.12 NA - 08 -70
4/4113 7.1 5.9 36 1.40 -15
MW-7S-W 4/5113 72 6.1 0.0 1.9 T 182
llMW_QS 9/30/10] - 6.69 "~ 13.75 NA ~ 1.7 213
4/4113 7.3 56 8.0 1.50 -36
"MW—Z?S 9/27110| 647 1451 NA 0.8 -70.1
4413 7.3 .75 - 3.0 1.40 ..-58
, |IMW-3OS 9/28/10 6.72 13.87 NA 0.8 455
: 4/4113 7.3 78 0.8 1.90 40
(Mw-31S 9/29/10 6.90 13.37 NA 0.8 -16.1
IIMW—328 9/27/10 6.40 - 16.49 NA 2.4 -57.6
414113 74 6.4 6.8 1.40 -159
"MW—33S 9/28/10 6.34 14.60 NA 37 -18.2
' 4/4113 6.9 6.5 36 1.10 -15
. -||MW-34$ 9/28/10 NS - NS NS NS NS
414113 7.2 6.2 7.0° 0.49 -160
[Mw-345-N 4/5/13 7.1 6.0 0.0 2.4 131
[MwW-35S 9/28/10 6.46 16.26 NA - 0.8 -38.9
IIMW—37S _ 9/29/10 6.71 15.58 NA 3.0 -186
. 41413 7.7 7.4 0.0 1.30 122
"MW—388 9/28/10|  6.87 14.32 NA 1.0 433
4/4/13 7.0 7.9 2.0 1.10 -33
MW-39S 9/28/10 6.75 16.04 NA 0.4 483
4/4/13 76 6.5 42 0.97 -104
TG1-1 9/29110] = NA NA NA NA NA
4/3113 7.2 58 40 0.85 -120
TG1-3 9/29/10 6.97 16.08 NA 168 -124.0
4/3113 7.1 5.1 38 - 0.55 -88
TG2-1 9/29/10 6.77 14.23 NA 0.76 25
4/3113 7.2 5.2 0.0 0.60 12
TG2-3 9/29/10 6.88 16.63 NA 1.12 1136
' 4313 ‘NA NA NA NA NA
TG3-1 9/29/10 6.81 16.75 NA 3.04 -67.1
4/3113 72 5.6 24 | 130, -96
TG3-3 9/29/10]  6.79 - 16.79 NA - 1.19 815
41313 NS NS NS - NS NS
TG4-1 9/29/110 6.97 15.83 NA 5.16 70.4
4/3113 ‘NS NS NS NS NS
TG4-3 . 9/29/10 7.16 15.96 NA 5.63 6.3
4/3/13 7.1 6.2 42 0.90 -129
TG5-1 9/29/10 6.89 15.68 NA 5.37 81.0
4/3113 7.0 6.1 40 1.00 -8
TG5-3 9/29/10 7.08 15.31 NA 1.04 -36.5
_ 4/313 741 6.4 1.4 1.00 14
TG6-1 9/29/10] - 6.86 16.71 NA 0.72 -110.7
4/3113 ‘7.3 5.8 0.0 1.20 -107

- Sigma Environmental Services, Inc.




Table 4
Groundwater /n Situ Measurements
Moss American - 8716 North Grandville Road, Milwaukee, Wi
Sigma Project No. 13701

In Situ Measurements : ]
Well Identification| Date | | Ferrous | Dissolved REdO?(
) H -| Temperature Iron - Oxygen Potential
P C). (mgf) | (mgh (mv)
TG6-3 9/29/10 6.58 ~ 15.76 NA 1.33 464
, | 413113 7.3 . 38 42 - 1.40 14
PZ-02 | 44113 7.0 6.0 4.0 1.00 . 12
ipz-03 -| 414113 7.2 . 68 4.0 095 |. -20
(Pz-10 . 4/4/13 . 72 . - 58 70 | 140 | --103
ﬂMW—A 9/30/10 6.76 14.09 NA 043 48
4/5/13 7.3 58 4.0 1.70 173
“MW—B 9/27/10 6.87 1358 NA 098 | 196
4/5113 7.3 47 1.0 1.40 C 27
"MW—C 9/27110 7.01 "12.83 NA 1.28 535
4/5113 7.3 6.9 2.0 1.20 31
MW-D 9/27110] - 6.71 13.82 " NA 164 876
: 4/5/13 7.4 5.7 4.0 1.80 75
"MW—E ~ 19/30/M0 7.16 12.57 NA NA NA
415113 7.5 75 0.0 1.10 -10
.“MW-F 9/30/10 7.04 13.59 NA 2.57 85.4
4/5113 74 8.2 36 124 -60
ILMW-G 9/30/10 6.85 14.32 NA 2.25 83.9
| 455113 72 - 7.3 00 | 3.00 -10
"MW-H 9/28/10f  7.05 13.13 NA 147 . 8.4
- | 45113 73 - 73 4.0 1.60 -30
“MW—I 9/28/10 7.08 15.07 NA | 150 52.4
4/513 7.7 48 0.0 3.10 . 40
“MW—J 9/28M10]  7.14 11.69 NA 2.16 1.1
4/5/13 7.3 73 0.0 2.90 45
IMW-K 19/28/10] . 7.03 - 16.82 NA 2.03 108.4

Notes:

1. ° C = degrees Celcius _

mg/l = milligrams per liter (equivalent to parts per million, ppm)
mV = millivolts .

NA = not analyzed - . _ )
NS = not sampled (obstructions occurred in TG2-3 and TG4-1 preventing sampling on 4/3/13) o

ok wnN

Sigma Environmental Services, Inc.



Gr

Table &
Blor di

Data

Moss American - 87168 North Grandvllle Road, Milwaukee, Wi
Sigma Project No. 13701

Total Biochemical Chermical \ .
Well Identification Date Nitrate-Nitrogen | Nitrite-Nitrogen T°'Na"t Kjeldanl Ab;“m";"“"' Phosphate- |Orthophosphate|  Oxygen Oxygen T°'g' Ob'ga“": Heterotrophic. | Sub-Petroleum
rogen gen Phosphorous Demand Demand arbon Plate Count Degraders
- mg/L m/L mg/L ma/L mg/L ma/l ma/L mg/l. ma/l cfu/l cfu/l
TG1-1 9/29/10 <0.04 <0.015 <13 0.79 <0.25 <0.03 29.2 415.0 11.4 3,690,000 1,850,000
4/3/13 <0.08 <0.04 ) 1.6 0.4 <0.13 <0.18 7.0 51.0 - 14.0 300,000 160,000
TG1-3' 9/29/10 <0.04 <0.015 1.9 1.9 <0.25 <0.03 <3.8 28.5 *10.8 6,300,000 100,000
- 4/3113 0.17 <0.04 1.8 0.93 0.31 <0.18 7.2 66.0 14.0 250,000 130,000
TG2-1 9/29/10 <0.04 <0.015 <0.5 0.37 " <0.25 <0.03 <1.4 71" . 2.3 610,000 240,000
4/3/13 <0.08 . <0.04 <0.4 <0.04 0.16 <0.18 <2.0 <13 5.6 550,000 8,000,000
TG2-3 9/29/10 <0.04 <0.015 0.84* . <0.2 <0.25 <0.03 <2 19.0 6.6 160,000 360,000
4/3/13 NS NS NS NS NS . N8 NS NS B} NS_ . NS NS
TG3-1 9/29/10 <0.04 <0.015 1.2 <0.2 0.28* <0.03 <2.1 28.1 1.1 40,000 80,000
4/3/13 0.21 <0.04 0.85 0.32 1.6 <0.18 3.5 42.0 24.0 500,000 22,000,000
TG3-3 9/29/10 <0.04 <0.015 2.1 1.7 <0.25 <0.03 " 8.3 25.3 8.5 300,000 20,000
4/3/13 NS NS NS NS NS ‘NS NS NS NS - _Ns NS
TG4-1 9/29/10 - <0.04 <0.015 0.51* 0.25* <0.25 0.072* <1.5 221 8.8 180,000 30,000
4/3/13 NS NS NS NS NS NS NS NS NS NS NS
TG4-3 9/28/10 - <0.04 <0.015 1.0 0.68 <0.25 <0.03 <1.6 23.3 9.1 810,000 430,000
4/3/13 0.19 <0.04 0.78 0.44 0.29 <0.18 <2.0 20.0 - 13 66,000 2,000,000
TG5-1 9/29/10 <0.04 <0.015 0.71* <0.2 <0.25 0.1 <1.6 11.9 4.6 540,000 <10,000
4/3/13 <0.08 <0.04 <0.4 <0.04 0.17 <0.18 <2.0 16 7.5 120,000 3,800,000
TG5-3 9/29/10 <0.04 <0.015 1.2 0.9. <0.25 <0.03 <1.3 14,2 5.0 1,680,000 <10,000
4/3/13 0.18 <0.04 1.1 0.3 0.17 <0,18 2.0 15.0 13.0 11,000 1,000,000
TG6-1 9/28/10 <0.04 <0.015 3 2.2 0.34 <0.03 <2.6 28.9 12 220,000 60,000
4/3/13 0.18 <0.04 1.3 0.64 0.14 . <0.18 4.7 19 4.2 620,000 36,000,000
TG6-3 9/29/10 <0.04 <0.015 09" 0.53 * <0.25 <0.03 <1.3 14.2 6.8 <10,000- <10,000
4/3/13 0.19 - <0.04 0.66 0.38 0.18 <0.18 <2.0 38 20 150,000 120,000
Notes:
1. cfw/L = colony forming units per liter -
2. mg/L = milligrams per liter (equivalent to parts per million, ppm)
3. Laboratory flags:
* = Analyte detected between Limit of Detection and Limit of Quantitation.
4, NS = not sampled due to obstruction in well
5. "= analysis was completed by CT Laboratories using an incubation period of one week
8. ®= analysis was completed by Terra System, Inc. using an Incubation period of three weeks

Page 1 of 1
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APPENDIX A

SOIL BORING AND WELL CONSTRUCTION LOGS

1

’ ) -
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State of Wisconsin | ' SOIL BORING LOG INFORMATION

Department of Natural Resources Form 4400-122 Rev. 7-98
Route To;  Watershed/Wastewater [ Waste Management O
Remt_’,diation/Redcvel(_)pment X Other [J
' Page 1 of 1
Facility/Project Name i ’ . License/Permit/Monitoring Number Bering Number
8716 N. Grandville Road . - ' MW-78-W
Bormg Drilled By: Name of crew chict (first, hsl) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Brian _ ; B _ hollow stem -
GESTRA : 3/28/2013 . |- - 3/28/2013 auger
Wi Unique Well No. DNR Well IDNo.  |Common Well Name |Final Static Water Level - {Surface Elevation Imreholc Diameter
VN621 MW-78-W Feet MSL Feet MSL 8.3 inches
Local Grid Origin  [] (cstimated: [} ) or Bormg Location [] : o \ R LocalGr_id Location
State Plane " N, E s/e/N Lat = “OnN OE
NW  1/4aof NW 1/dofSecion 8 . T8 NR21E Long 0 " : Feet (0 S Feet (1 W
Facility 1D County County Code . |Civil Town/City/ or Village :
Milwaukee . 41 Milwaukee
Sample _ ' ' - : Soil Properties
88| o | 8 Soil/Reck Description °
. >l E o T STEC . = .
;2 gg 5 E And Geologic Origin For s - q ol 2 %
o g> (; 5 Each Major Unit $) 'E, =§ i ﬂ-g"gﬁg.‘:%x =] EE
Eq|8gl 2| B o |F@3al g |EEIGEZE|ES R | gk
z8|Ad| m | A D |64 Al & [O:a|So|[53Aa|a S|l a | RO
1A124 ]9 | TOPSOIL and grass, "dk brown, mmst, ML [Vl B 0
Syt 13 1k partially frozen
| 1 [ \PAMMaTy
3 F SILT, med and dk brown, very dense,
., | moist
2 24 2
ssi 7 | 2 E
2 3
5 F
C_4 :
3 24 (22 F COARSE SAND and GRAVEL, med Lab sample
S| 101 20 £ . | brown/grey, loose, wet, product (4-6)
12 E Water at approx. 5'
[—6 - g
s4s %g ?, o SILT, It brown/tan, med dense, wet, slight
o E7 product
4 F .
s 24| 3 F® \med gre.y/brown _ ¥,
ssiyf 1s g SILT with trace small gravel, med
10 |-9 | grey/brown, med dense, med plasticity,
5E wet
: —10
611241 4 E It brown/tan, very dense
ssfpl 20 | 6 F ,
7 1
10
| F?
Ss 19 8 F
15 13
13 ¢
—14 : —
End of boring at 14'. Monitoring well
MW-7S-W installed with bottom of
casing at 13", -
1 hereby certify that the information on this form is true apd correct to the best of my knowledge.
Signature g |Fi™  Sigma Environmental Services, Inc. Tel: 414-643-4200
A »’/M e A 1300'W. Canal St Milwaukeé, WI 53233 Fax: 414-643-4210

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, dcpendmg on the program and conduct involved. Personally identifiable
information on this form is not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the completed form

should be sent.



State of Wisconsin

SOIL BORING LOG INFORMATION

—
»

4
g
] N
SS 1 o
=
2 [ » =
“ssil o E
—3
3 24 1 ?4 s
ssl\| 4 [wonE ;
2 | SILT with slight CLAY, med grey/brown, |, . N
- ¢ | very soft, wet i .
4124 | 4 F° [\Water at approx. 5-7'
Syt 7 3 -, | SILT with trace small gravel, med grey,
' 5 F slightly dense, wet
38
5 24 o 1
ssM 2| 2 E t brown/grey
WOH[-9 ' ML
6l 2] 3 F'1
ssffl 16| 4 F tgrey -
4 1
_ 8 no gravel .
1| s F2 | L W EE
S$ii 191 3 E,; RCOARSE SAND, loose, wet g NI s i
10k SILT with trace small gravel, med M|}
| ol grey/brown/red' med dense, wet

casing at 13'.

Efid.of boring at 14'. Monitoring well
MW 34S-N imstalled with bottom of

Department of Natural Resources Form 4400-122 Rev. 798
RouteTo;  Watershed/Wastewater [J Waste Management [
i Remediation/Redevelopment X Other [
e i A . Pige 1 of 1
Facllﬂyll’rojectName i ’ Llcenscchrmu/MomlunngNumber Boring Number
8716 N. Grandville Road - MW-34S-N
BQ_[m_g Drilled By:; Namie of crew chief(first, last)and-Firm * Date Drilli'ng Started’ Date Drilling Completed Drilling Method
Brian ' hollow stem
~ GESTRA . 3/28/2013 - 3/28/2013 auger
Wi Unique Well No. DNR WellIDNo.  [Common Well Name Final Static Water Tevel  [Sufface Elevalion Borchole Diameter
VN622 MW-34S-N | = Feet MSL Feet MSL 8.3 inches
Local Grd Origin [} (cshmaled 0 ) or Bor ng Location [] ] . o , , |Local Grid Location :
State Plane N, E s/ciN Lat : 0N OE
NW_ 14of NW -14ofSection 8, T8 NR2IE | Long ! ! Feet (0 8 Feet O W
Facility ID" - |County County Code  [Civil Town/City/ or Village : -
Milwaukee - 41 Milwaukee - _
Sample _ ' ) Soil Properties
la g al 8| Soil/Rock Description ° ' '
. g "g’ § E ' And Geologic Origin For o lo q g ° ‘E‘ %
2 43 (‘; 5 Each Major Unit o |42 a = n.?;ﬂ g i Bad gl g ~ E
§s|58 3| & o g3 0 (BRISEIZEIAS Q| OF
z8lagl m [ A : =) A2 Al & |JOx|3 o5 A|x 8] « & O
24| 3 TOPSOIL and grass, dk brown, very. ML [Pes ' - i '
! % \dense, moist, partially frozen )
1 SILT, It and dk brown, soft, moist to wet | ML o 0
.1 \
WOH

T hereby certify that the information on this form is true and correct to the best of my knowledge.

“Sigrature

Fimv - Sjsma Environmental Services, Inc:
1300-W. Canal St Milwaukece, W1 53233

" Tel; 414.643-4200
Fax: 414-643-4210

B sl

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to file this .fon'n may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable
information on this form is not intended to be be used for any other purpose. NOTE: See instructions for more information, mcludmg where the completed form

should be sent.



State of Wisconsin
Department of Natural Resources

Watcrshed/Wastewater [

Route To: Waste Management [] MONITORING WELL CONSTRUCTION
Remediation/Redevelopment X Other [ Form 4400-113A Rev. 7-98
Facility/Project Name Local Grid Localion ot Well Well Name
8716 N. Grandville Road S | B'Q . E 5{, MW-7S-W
Facility Licens¢, Permit or Moniloring No. Local Grid Origin [ (cstimated: [] } or Well Loc.mon |:| Wis. Unique Well Nu. [DNR Well Number
- “ILat. ° ! " Long. ° "o} . VNe2l
Facility ID St. Plane fLN. RE S/CIN Date Well Installed
Section Location of Waste/Source __03/28/_20!3 _
Type of Well _ . [ NW 174 0f NW 1/ ofSec. 8 _T._ 8 N.R .21 E%V Well ln_slnllcd By: (Person’s Name and Firm)
— Well Code 11/mw Location of Well Relative to Waste/Source Gov. Lot Number Brian
SD‘;Z‘:C'LW Trom Waste/ E;I[;lglds. ’ u O Upgradient s O Sidegradient ’ :
| fi. O | d O Downgradient n O3 NotKnown GESTRA _
A. Protective pipe, top elevation fi. MSL : / 1. Cap and lock? & YesO No
-~ 2. Protective cover pipe:’
B. Well casing, top ¢levation ft. MSL a. Inside diameter: 40 in.
C. Land surface elevation M. MSL b. Length: __40 g,
: c. Material: Stcel ® 04
D. Surface seal, bottom ft. MSL or 1.0 # .-t"" .z‘ﬁ -ﬁ Other O -3
12. USCS classification of soil near screen: .l’""-'z" L d Additional protection? 0 Yes ® No
GPO GMO GCO .GWK - SWR SP I If yes, describe: S
sMO scO MLK MHEI Lo cHO ) Bentonite @ 30
Bedrock O , 3. Surface seal: Concrete [ 01
13. Sieve analysis attached? [1Yes RINo Other O _=
14. Drilling method used: Rotary 050 4. Material between well casing and protective pipe:
Hollow Stem Auger X4 1 ' Bentonite (3 30
) Other O__ Other O __
~— 5. Annular space seal: 2. Granular/Chipped Bentonite ‘X 33
15. Drilling fluid used:. Water (102 Air [JOI . b.______ Lbs/gal mud weight . . . Bentonite-sand slurry O 35
DrillingMud [103 None ®99 ¢ Lbs/gal mud weight . .. Bentonite slurry [0 31
o . . .
16. Drilling additives used? OYes ®No g A'Ben;‘:,"xh‘l;‘;“ . de?;::"a':;eo‘::’:gi‘;“‘ 0o
. £ How installed: Tremie O 01
Describe T . Tremie pumped O 02
17. Source of water (attach analysis, if required): . Gravity ® 08
6. Bentonite seal: a. Béntonite granules [0 33
b. O1/4in. K3/8in, C01/22in. Bentonitechips B 32
E. Bentonite seal; top ft. MSL or 0.0 c Other O __
_ 7. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, top ft. MSL or 1.0 a, #4000 -
b. Volume added f? S
G. Filter pack, top ft. MSL or 2.0 8. Filter pack material: Manufacturer, product name & mesh size.
a _#5 -
H. Screen joint, top fuMSLor ____ 3.0 . b. Volume added ft
- : 9. Well casing: Flush threaded PVC schedule 40 X 23
I. Well bottom ft. MSL or 13.0 g - - Flush threaded PVC schedule 80 D 24
) . : . Other O _.__ .
3. Filter pack, bottom ft.MSL or _130_ \ 10. Screen material: . PVC ) —
' - " a. Screen Type: - Factorycut ® 11
K. Borehole, bottom fLMSLor 140 ' Continuous slot [0 01
' Other O ___
1.. Borehole, diameter 83 i b. Manufacturer
c. Slot size: 0.010 in.
'M.OD.well casing 225 in, d. Slotted length: - 100 g
11. Backfill material (below filter pack): None X 14
N. 1.D. well casing _200 i, : Other O __

1 hereby certify that the information on this form is true and correct to the best of my knowlédge,

Signature

’é 0-/ B((/{Z/

Fim Sigma Environmental Services, Inc.
1300 W. Canal St Milwaukee, W1 53233

Tel: 414-643-4200
Fax: 414-643-4210

Please complete both Forms 4400-113A and 4400-1138 nnd return them to the approprate DNR office and bureau. Completion of these reports is required by chs. 160, 281, 283, 289,
291,292, 293, 295, and 299, Wis, Stats,, and ch. NR 141, Wis, Adm. Code. In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats,, failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for.up to one year, depending on the program and conduct involvéd. Personally identifi able information on these
forms is not intended to be used for any other purpose. NOTE: See the instructions for more information, including where the completed forms should be sent.



State of Wisconsin
Department of Natural Resources

Route To: " Watershed/Wastewater [

Waste Management [

MONITORING WELL CONSTRUCTION

) Remediation/Redevelopment B4 - Other [J Form 4400-113A © Rev.7-98
Facility/Project Name. Local Grid Location of Well Well Name ' -
8716 N. Grandyille Road I ¥ - | S | B\EK/ . MW-34S-N
Facility Liceise, Permit or Manitoring No. Local Grid Origin [ (estimated: [J ) or Well Location [] [Wis. Unigue Well No.. [DNR Well Number
. Lat. L " Long. ki L "or VN622 :
Facility ID St, Plane LN, LE  S/CIN Date Well Installed:
- Séction Location of Wasle/Source _ 03/28/20!3 i
Typc of Well NW 1aof NW_1/gofSes. . 8 _T._ 8 N.R _2I %E{ Well Insialled By: (Person's Name and Firm)
- Well _C°d° 1/mw Location of Well Relative to Waste/Source Gov. Lot Number Brian
Distance from Waste/ Enf. Stds. u O Upgradient s O Sidegradient
Soun;e ft. Apply 3 | d OO Downgradient n 0 Not Known GESTRA
A. Protective pipe, top elevation ft. MSL o 1. Cap anfi lock? ® Yes O No
. ) . _ RO .~ 2. Protective cover pipe: : .
B. Well casing, top clevation ft. MSL a. Inside diameter: 40 in
C. Land surface elevation ft. MSL b. Length: 40 .
) i : B e C. Material: Steel B 04
D.Surfaceseal, bottom _______ ft.MSLor L0 R < i :, :35 Other O __
'12. USCS classification of soil near screen: pgicheh Yer2¥e2z 4. Additional protection? O Yes & No
GPO0 GMO GcO GwO sSwOD SP R TN\ Ifyes, describe:
sMO scO MLR MHO CLR® CHO . . Bentonite @ 30
Bedrock [ _ 3. Surface seal: ‘ Concrete. 0 01
13. Sieve analysis attached? O Yes ENo } Other O __
14. Drilling method used: Rotary [150 4. Material between well casing and protective pipe: -
Hollow Stem Auger K41 Bentonite ® 30
Other . OO _ _ - “Other O __
: ? 5. Annular space seal:  a. Granular/Chipped Bentonite X 33
15. Drilling fluid used: Water (102 Air 001 b.____ Lbs/gal mud weight . . . Bentonite-sandslurry 3 35
DrillingMud [J03 ‘None ®99- ¢.——Lbs/gal mud-weight . .. Bentonite slury O 31
. o . . .
16. Drilling additives used? O Yes RNo : % Be":.f,’"'::];l;e y dj;::'::;:‘;;":’igx‘“ 0 so
' f.  How installed: Tremie O 01
Describe . - Tremie pumped 00 02
17. Source of water (attach analysis, if required): Graviy ® 08
6. Bentonite seal: a. Bentonite granules 00 33
: b. O1/4in. ®3/8in. O1/2in. Bentonitechips B 32
- E. Bentonite seal, top ft.MSLor 00 B c : .~ Other O __
) _ < I 7. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, top ft. MSL or 10 ¢ \ : ' a. #4000 .
\ g &Y b. Volume added i
G. Filter pack, top ft. MSL or 20 \ 3 8. Filter pack material: Manufacturer, product name & mesh size
i I a 4s - .
H. Screen joint, top ft. MSL or 30 @ ~—] / b. Volume added f' -
L o B - 9. Well casing: Flush threaded PVC schedule 40 ® 23
© 1. Well bottoin fuMSLor. 130 . N . Flush threaded PVC schedule 80 0 24
- R T _ \ = _ Other g __
J. Filter pack, bottom f.MSLor 130 f — -: \10, Screen material; PVC . L
o a. Screen Type: Factorycut & 11
K. Borehole, bottom ft. MSL-or 140 g Continuoussiot 00 01
' - - : : Other O __
L.Borehole, diameter 83 in. b. Manufacturer _
i c.” Slot size: . 0.010 in.
M.OD.wellcasing . 225 in. \ d. Slotied length: ' 100 g
11. Backfill material (below filter pack): None & 14
N. LD, well casing _ 200 i, Other O __

 hereby certily that the information on this form is true and correct to the best of my knowledge. .

Signalure - »
ignatur gc'@]/ém,zf(//

Firm Sigma Environmenlél_Serviccs, Inc.
1300 W. Canal St Milwaukce, W1 53233

Tel: 414-643-4200
Fax: 414-643-4210

Please complete both Forms 4400-1 13A and 4400-113B and return them to the appropriate DNR office and bureau. Completion of thest reports is required] by ch, 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable information on these
forms is not intended lo be used for any other purpose. NOTE: See the instructions for more information, including where the completed forms should be sent.

-,
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Synergy Environmental Lab, INC.

1990 Pros ect

STACY OSZUSCIK/MAFISUL ISLAM )
SIGMA ENVIRONMMENTAL
1300 W. CANAL STREET

~ MILWAUKEE. WI 53233

Report Date 16-Apr-13

Project Name MOSS-AMERICA _ - . Inveice# E24979
Proiect # 13701 ' ' . :
Lab Code 5024979A

SampleID  COMPOSITE 1
Sample Matrix Soil
Sample Date  3/28/2013

Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code

Inorganic y
Metals .
TCLP Arsenic : ) <0.05 mg/l 0.05 1 6010B ‘ 4/9/2013  ESC 1
. TCLP Barium 0.87 mgl - 015 l 1 6010B 4/9/2013  ESC 1
“TCLP Cadmium <0.05 mg/l - 005 1 6010B 4/972013 ESC 1
TCLP Chromium <0.05 mg/l 0.05 1 6010B° 4/912013 ESC 1
TCLP Copper <0.05 mg/l 0.05 1 6010B 4/92013  ESC 1
TCLP Lead <0.05 mg/l 0.05 1 6010B 4/9/2013 ESC 1
TCLP Mercury <0.001 mg/l 0.001 1 7470A 4/8/2013  ESC ]
TCLP Nickel i <0.05 mg/l 0.05 1 6010B . 4/912013  ESC 1
TCLP Selenium <005 - mg/l 0.05 1 6010B 4/9/2013 _ ESC 1
TCLP Silver " <005 mg/l 0.05 1 6010B ' 4/972013  ESC 1
TCLP Zinc 0.13 mg/l 0.05 1 6010B ’ 4/9/2013 ESC |
Organic ’
PCB'S :
PCB-1016 <0.0065 mghkg ~ 00065 0.017 1 EPA 8082A ) 4/912013 ESC 1
PCB-1221 . <0.0054 - mgkg . 00054 -0.017 1- EPA 8082A 4/912013 ESC I
PCB-1232 . <0.0042 mg/kg " 0.0042 0017 1 EPA 8082A - : .4/9/2013 = ESC 1
PCB-1242 o <0.0032 mgkg . 0.0032 0017 | EPAS082A o 4/972013  ESC 1
PCB-1248 ’ <00032 . mgkg - 00032 0017 1 EPABS082A 4/9/2013  ESC I
PCB-1254 ' <0.0047 mgkg  0.0047 0017 | EPABS8082A 4/912013  ESC 1
PCB-1260 <0.0049 mg/kg  0.0049 0017 1 EPAB082A 4/9/2013  ESC 1
TCLP SVOC's . ) L : S
-TCLP o-Cresol <0.1 mg/l 0.1 1 8270C 4/10/2013  ESC 1.
TCLP m & p-Cresol <0.1 mg/l 0.1 1 8270C "4/10/2013  ESC 1
TCLP 1,4-Dichlorobenzene <0.1 mg/l 0.1 1 8270C 4/10/2013  ESC 1
TCLP 2,4-Dinitrotoluene <0.1 mg/l 0.1 1 8270C 41012013 _ ESC 1
TCLP Hexachlorobenzene - <01 ’ mg/l - 0.1 1 8270C 4/10/2013  ESC !
TCLP Hexachlorobutadiene <0.1 mg/l 0.1 1 8270C 4/10/2013  ESC 1
TCLP Hexachloroethane <0.1 mgl 0.1 1 8270C 4/10/2013  ESC 1
TCLP Nitrobenzene <0.1 mg/l . 0.1 1 8270C ) 4/10/2013  ESC 1
TCLP Pentachlorophenol <0.1 mg/l 0.1, 1 8270C 4/10/2013  ESC 1
TCLP Phenol = <0.1 mg/l 0.1 1 [

8270C 4/10/2013  ESC

WI DNR Lab Certification # 445037560 Page 1 of 3



Project Name MOSS-AMERICA
Proiect # 13701

Lab Code - 5024979A
Sample ID COMPOSITE 1
Sample Matrix Soil

Sample Date  3/28/2013

Result
TCLP Pyridine- <01 -
TCLP 2,4,6-Trichlorophenol <0.1
TCLP 2,4;5-Trichlorophenol <0.1
TCLP VOC's

TCLP Benzene

- TCLP Carbon Tetrachloride
TCLP Chlorobenzene
TCLP Chloroform’ <
TCLP1,2-Dichloroethane <0.05
.TCLP 1,1-Dichloroethene <0.05
TCLP Methyl Ethyl Ketone - <05
TCLP Tetrachloroethene :

" TCLP Trichloroethene

TCLP Vinyl Chioride

Wet Chemistry
General

Free Liquid ' None
Reactive Cyanide

Reactive Sulfide 49 -
Specifi¢ Gravity 2.1
Solids, Total % 854
pH 8.4
Chlorides 60 -
Flash Point >170

Lab Code 5024979B =
Sample ID MW-7S8-W (4-6")
Sample Matrix Soil
Sample Date  3/28/2013

<0.05
<0.05
<0.05
© <025

<0.05

Result

General
General
Solids Percent 924
Organic
BTEX

Benzene <25

Ethylbenzene . <25

Toluene <25

mé&p-Xylene <50

o-Xylene <25
PAH SIM

Acenaphthene
Acenaphthylene 520"
Anthracene 30700
Benzo(a)anthracene - 11100

. Benzo(a)pyrene 12720
Benzo(b)fluoranthene 5400
Benzo(g,h,i)perylene 740"
Benzo(k)fluoranthene 2260
Chrysene 9300
Dibenzo(a,h)anthracene “ <446
Fluoranthene 69000
Fluorene 47000
Indeno(1,2,3-cd)pyrene 710 "J"
1-Methyl naphthalene T 13200
2-Methyl naphthalene <412

47000

<005

<0.05

<0.125 -

Invoice# E24979

Unit LOD LOQ Dil Method
mg/l 0.1 1 8270C
mg/l 0.1 1 8270C
mg/l 0.1 1- 8270C
mg/l 0.05 1 8260B
mg/l 0.05 1 8260B
mg/l 0.05 b 8260B
mg/l 025 1 8260B
mg/l 0.05 1 8260B
mg/l 005 1 8260B .
mg/i 0.5 "1 8260B
ing/l "0.05 1 8260B
" mg/l 005 1 8260B
mg/l 0.05 1 8260B

1 9095A

‘mghkg 0125 0.125 . 1 9012B
mg/kg 25 25 1 EPA9034
g/em3 1 2710F
% 1 2540G
su ‘1 EPA 9045D
mg/kg 08 .10 1 9056
Deg F 1 D93

Unit LOD LOQ Dil Method
% - 1 5021
ughke 79 25 71 GRO95/8021
ug/kg 77 25 1 GRO95/802i
ug/kg " 84 27 1 GRO95/8021
ug/kg 16 50 1 GRO95/8021
ug/kg 10 32 1 GRO95/8021
ug/kg 436 1386 20 M8270D
ug/kg 384 1218 20 MS8270D
ug/kg 390 1242 20 M8270D
ughkg - 458 1458 20 MB8270D .
ug/kg 348 1106 20 MS8270D
ug/kg 392 1246 20 MS8270D
ug/kg - 454 1444 20 MS8270D
ug/kg . 432 1376 20 MS8270D
ug/kg 362 1154 20 M8270D
ug/kg 446 1420 20 MB8270D
ug/kg 422 1344 20 MB270D
ug/kg 444 1412 20 M8270D
ug/kg 478 1522 20 MB8270D
ug/kg 414 1316 20 M8270D

ugkg 412 1308 20 M8270D

WIDNR Lab Certification # 445037560

Ext Date Run Date Analyst Code

4/1012013  ESC 1
4/10/2013  ESC i
4102013 ESC . |
4/612013 . ESC 1
4/6/2013  ESC 1
4/6/2013  ESC = 1
41612013 ESC 1
4/612013  'ESC |
41612013 ESC 1
462013  ESC 1
4/6/2013  ESC 1
4/612013  ESC 1

I

4/612013 - ESC

4/11/2013  ESC

1
4/8/2013°  ESC 1
4/572013  ESC 1
4/412013  ESC 1
4/62013  ESC 1
4912013  ESC 1
4/52013  ESC 1
4972013  ESC |

Ext Date Run Date Analyst Code

4/412013  MDK 1

4/512013 CIR 1

4/512013  CIR 1

4/5/2013 CIR 1

452013 CIR 1

4/5f2013 CIR 1

4142013 4/52013 MDK 1
4442013 . 4/572013  MDK 1
4472013 4/52013 MDK 1
4140013 4/52013  MDK 1
442013 4/5°2013 MDK 1
4402013 4/572013  MDK 1
. 441013 4/572013 MDK 1
4442013 4/572013 MDK 1
4/42013 4/5_/2013 MDK 1
4402013 4572013 ° MDK 1
4/4/2013 4/5/2013 MDK 1
4402013 4/52013 MDK 1
442013 452013 MDK 1
4/402013 4/512013 MDK 1
47412013 4/512013 MDK 1

Page 2 of 3



Project Name MOSS-AMERICA
Proiect # 13701

Lab Code 5024979B
Sample ID MW-7S-W (4-6")
Sample Matrix Soil

Sample Date  3/28/2013

Invoice # E24979

; Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Naphthalene 1050 "J" ug/kg 442 1404 20 MS8270D 4/4/2013 4/512013 MDK 1
Phenanthrene 142000 ug/kg 448 1422 20 MS8270D 4/4/2013 4/512013 MDK 1
Pyrene 46000 ug/kg 462 1472 20 MS8270D 4/4/2013.  4/5/2013 MDK 1
"J" Flag: Analyte detected between LOD and LOQ LOD Limit of Detection LOQ Limit of Quantitation
Code Comment
1 Laboratory QC within limits.

ESC denotes sub contract lab - Certification #998093910

All solid sample results reported on a dry weight basis unless otherwise indicated. All LOD's and LOQ's are
adjusted for dilutions but not dry weight. Subcontracted results are denoted by SUB in the analyst field.

Authorized Signature

WIDNR Lab Certification # 445037560 Page 3 of 3



CHAIN (/ CUSTODY RECORD

Lab 1D, #

Account No. : Quote No.:

Pro;ect i \?;."7 O \

Synergy

Environmental Lab, Inc.

1990 Prospect Ct. = Appleton, Wl 54914
920-830-2455 « FAX 920-733-0631

Chain # N2 2457

of |

Page _ \

Sample Handling Request

___ Rush Analysis Date Required

(Rushes accepled only with prior authorization)
Normal Turn Around

Samplor {signature) 5 W

Prolect (Narne/Locatnon) Moss-A mes jca / 27U N. Geavidylie R_d MEE, LT Analysis Requested Other Analysis
Reports To: XAty Oseapeiky  |mwoceTe MaYizu] Talam

Company q}, &, ama Gtoup i a, AME,

_/ v = . v a—_— in m
Address \30 1), Lanad S, | Address gl gl |a
: . @|ch W =] |=

City State Zip p\y , Wi 5227 % | City State Zip N g o E s g ,% g gg po

Phone Hnu_:U’)"LIZO'D Phone go Egg% é?%ﬁ

Fax__ AT G2 - 4210 |Fax = AR R ER R P
e Collection Filtered| No. of 51*3'"9'8 - _|2]2|3|2 é z18|8!4% 8 g O % “f e
| Lap;ho,_. & Sample |.D. Date Tume [COMP|Grab YN | Containers | Maytr:;}. Preservation | ({5 | &7 | = siglg 8 SI8s |2 s
SoliT | [Armpoaie U328 2qm X N S —_ X| O
pnes s SR 1-24|q o | &) A N — b.d O

"’ Y- . .
Comments/Special Instructions (*Specily groundwater “GW”, Drinking Water "DW", Waste Water "WW", Soil "S”, Air "A”, Oil, Sludge elc.)
Noke' vproduck was scen and amelt i 2ample mi-T19-0J (4-4)
& W Ly Relmqulshad By si Time  Date Received By: (sign ) “Time Date
- Sample Integrity - To J : —
~ Method of Shipment : A:20am 3243 X held Yo Lpeckend- Eassen
B 4 W T:.300m Y-1-12
- v - A A ]
Cooler seal inlact upon receipt: - »
X Received in Laboratory By: / o ‘,4:/'_ hy.—\_,zy Tnme:'g,"’)o Date: ‘-j = %




(T LABORATORIES

delivering more than data fromn your environmental analyses

SIGMA

MAFIZUL ISLAM

1300 W CANAL STREET
MILWAUKEE, Wi 53233

ANALYTICAL REPORT

Project Name: MOSS AMERICAN
- Project Phase:

Contract #: 2582
Project #: 13701
Folder #: 96399 -

Purchase Order #: 13701

‘CT Laboratories LLC » 1230 Lange Ct o Baraboo, WI 53913

608-356-2760 ¢ www.ctlaboratories.com

"Page 10f8

Arrival Temperature: See coc
Report Date: 4/29/2013

Date Received: 4/4/2013

Reprint Date: 4/29/2013

CT LAB Sample#: 280995 Sample Description: TG1-3

Sampled: 4/3/2013 1012

Analyte Result Units LOD LoQ " Dilution - Qualifler Prep Analysis Analyst Method

: ! Date/Time Date/Time -
Inorganic Results . i . :
BOD 5-Day a 7.2 mg/L 2.0 N/A 1 4/4/2013 17:00 4/9/2013 14:09 LJS SM5210B
Total COD ] " 66 mg/L 13 42 1 4/15/2013 12:00 4/15/2013 17:35 LJS EPA 4104
Total Kjeldahl Nitrogen 1.8 mg/L 0.40 14 ) 1 © 4/9/2013 15:00 4/11/2013 12:46 LJS ASTM D3590
Total Phosphorus - 0.31 - © mg/L 0.13 * 0.43 1. 4'/10/20;13 16:35 EJC - EPA 365.1
Heterotrophic Plate Count 250000 © cfulL- 20.0 1 4/4/2013 12:.00 CES SM9215D
Ammonia Nitrogen Total : 0.93 mg/L 0.040 0.14 1 M 4/12/12013 12:1_0 MML SM 4500-NH3H .
Total Organic Carbon 14 - mg/L 0.40 1.2 1 4/8/2013 19:48 BMS EPA S060A
Nitrate Nitrogen Total 0.17 I mg/L 0.080 * 0.28 1 4/4/2013 12:03 MML EPA 300.0
Nitrite Nitrogen Total ’ <0.040 mg/L . 0.040 - 0.12 1 4/4/2013 12:03 MML EPA 300.0
Or_thophosphate Total <0.18 mgll - 0.18 0.59 1 4/4/2013 12:03 MML EPA 300.0
Sub Lab Results ‘

N/A N/A 1 4/29/2013 00:00 ~PML

Petr_olehm Deg. Count ATTACHED.

Solid sample results reported on a Dry Weight Basis




(T LABORATORIES

SIGMA
Project Name: MOSS AMERICAN

Contract #: 2582
Folder #: 96399

Solid sample results reported on a Dry Weight Basis

o ) Project #: 13701 Page 2 of 8
delivering more than data from your env:ronmemal.c.malyses Project Phase:
CT LAB Sample#: 280997 Sample Description: TG2-1 Sampled: 4/3/2013 1025
Analyte T Result Units LOD LoQ Dilution Quallfier Pro§ Analysis Analyst Method
. Date/Time Date/Time
Inorganic Results ]
BOD 5-Day <2.0 mg/L 2.0 . N/A 1 4/4/2013 17:00 4/9/2013 14:08. LJS SM5210B
Total COD <13 mg/L 13 . 42 1 4/15/2013 12:00 - . 4/15/2013 1?:35_' LJS EPA410.4
Total Kjeldahl Nitrogen © <0.40 mg/L 0.40 14 1 4/9/2013 15:00 4111/2013 12:50 LJS ASTM D3590
Total Phosphorus 0.16 mg/L 0.13 * 0.43 1 ’ 4/10/2013 16:42 EJC EPA 365.1
Heterotrophic Plate Count 550000 cfu/l 20.0 1 4/4/2013 12:00 CES SM9215D
Ammonia Nitrogen Total "<0.040 mg/L 0.040 - 0.14 1. 4/12/2013 12:13 MML SM 4500-NH3H
Total Organic Carbon 5.6 mg/L 0.40 1.2 1 4/8/2013 20:01 BMS EPA 9060A
Nitrate Nitrogen Total <0.080 mg/L 0.080 0.28 1 . 4/4/2013- 12:22 MML EPA 300.0
Nitrite Nitrogen Total <0.040 mg/L 0.040 . 012 1 4/4/2013 12:22 MML EPA 300.0
Orthophosphate Total <0.18 mg/L 0.18 0.59 1 4/4/2013 12:22 MML EPA 300.0
Sub Lab Results . :
-‘Petroleum Deg. Count ATTACHED N/A N/A - 1 I' .4/29/2013 00:00 PML
CT.LAB Sample#: 280998 Sample Description: TG3-1. Sampled: 4/3/2013 1100
Analyte Result Units LOD, LoQ Dilution  Qualifier Prep Analysis Analyst Method
Date/Time Date/Time
Inorganic Results
BOD 5-Day 3.5 mg/L 20 N/A 1 4/4/2013 17:00 4/9/2013 14:09 LJS SM5210B
Total COD 42 mg/L 13 42 . 1 4/1'5/201 3 12:00 4/16/2013 17:35 LJS EPA 4104
Total Kjeldahl! Nitrogen 0.85_ mg/L 0.40 ~ 14 - 1 4/9/2013 15:00 4/11/2013 12:51 LJS ASTM D3590
Total Phosphorus 1.6 mg/L 0.13 0.43 1 4/10/2013 16:44 EJC EPA 365.1
H_eterotrophir; Plate Count © 500000 cfu/L 20.0 1 4/4/2013 12:00 CES SM9215D
" Ammonia Nitrogen Total 0.32 mg/L 0.040 0.14 1 4/12/2013 12114 MML SM 4500-NH3H




(T LABORATORIES

_SIGMA
Project Name: MOSS AMERICAN

Contract #: 2582
Folder #: 96399

Project #: 13701 - Page 3 of 8

delivering more than data from your environmental analyses Project Phase:

CT LAB Sample#: 280998 Sample Description-: “TG3-1 Sarﬁpled: '4/3/2013 1100
Analyte Result * Units LOD Lod Dilution  Qualifier Prep Analysis Analyst Method

: - Date/Time Date/Time

Total Organic Carbon 24 mg/L 0.40 1.2 1 4/8/2013 20:14 ~ BMS EPA 9060A
Nitrate Nitrogen Total ' 0.21 mg/L 0.080 * 0.28 1 4/4/2013 '12:40 MML EPA 300.0
Nitrite Nitrogen Total . <0.040 mg/L 0.040 0.12 1 4/4/2013 12:40 MML EPA 300.0
Orthophosphate Total. <0:18 mg/L ) 0.18 0.59 1 ) 4141201 3 12:40 MML EPA 300.0
Sub Lab Results
Petroleum Deg. Count ATTACHED N/A N/A 1 4/29/2013 00_:00 PML

CT LAB Sample#: 280999 Sample Description: TG4-3 Sampled: 4/3/2013 1305
Analyte Re's@lt Units LOD LOQ Dilution  Qualifier Prep ~ Analysis Analyst Method

: Date/Time Date/Time
Inorganic Results . ) )
BOD 5-Day o <2.0 mg/L 2.0 N/A 1 Q 4/4/2013 17:00 4/9/2013 14:.09 LJS SM 52108
Total COD 20 mg/L 13 * 42 1 4/15/201312:00 - 4/15/2013 17:36 LJS EPA 4104
Total Kjeldahl Nitrogen 0.78 mg/L 0.40 * 1.4 1 4/9/2013 15:00 4111/2013 12:52 LJS ASTM D3590
Total Phosphorus 0.29 mgiL.’ 0.13 * 0.43 1 o 4/10/2013 16:46 EJC EPA 365.1
Heterotrophic Plate Count- 66000 cfu/L 20.0 1 4/4/2013 12:00 CES SM9215D
Ammonia Nitrogen Total ' ' 0.44 mg/L 0.040 0.14 1 4/12/2013 12:16 MML SM 4500-NH3H
Total Organic Carbon 13 mg/L 0.40 1.2 | 4/8/2013 20:53 BMS EPA 9060A
Nitrate Nitrogen Total ‘ 0.19 mg/L 0.080 * 0.28 1 4/4/2013 12:59 MML EPA 300.0
Nitrite Nitrogen Total ?0.040 ) mg/L 0.040 0.12 1 ) 4/4/2013 12:58 MML EPA 300.0
Orthophosphate Total <0.18 mg/L ' 0.18 0.59 1 - 4/4/2013 12:59 MML EPA 300.0
Sub Lab Results ) _ .
ATTACHED i " N/A N/A 1 4/29/2013. 00:00 PML

- Petroleum. Deg. Count

Solid sample results reported on a Dry Weight Basis




(T LABORATORIES

delivering more than data from your environmental analyses

SIGMA .

Project Name: MOSS AMERICAN-
Project #: 13701

Project Phase:

Contract #: 2582
Folder #: 96399
Page4 of 8

CT LAB Sample#: 281000 Sample Description: TG5-1

~ Sampled: 4/3/2013 1258

Analyte Result Units LOD LoQ Dilution  Qualifier - ’ Prep "Analysis Analyst  Method
Date/Time Date/Time :
Inorganic Results , S
BOD 5-Day <20 . mg/L 2.0 N/A 1 Q 4/4/2013 17:00 4/9/2013- .14:09 LJS SM 52108
Total COD 16 _ . mg/L 13 * 42 1 - 4/15/2013 12:60' 4/15/2013" _17:35 - LJS EPA 4104
Total Kjeldahl Nitrogen <0.40 mg/L 0.40 14 1 '4/9/2013 15:00 4/11/2013 ~12:56 LJS ASTM D3590
Total Phosphorus 0.17 'mg]L 0.13 * 0.43 1 . P 4/10/2013 16:48 EJC EPA365.1 -
Heterotrophic Plate Count 120000 cfu/L 20.0 1 4/4/2013 12:00 CES' SM 9215D
Ammonia Nitrogeh Total <0.040 -mg/L 0.040 0.14 1 ’ 4/12/2015 12:17 MML SM 4500-NH3H
Total Organic Carbon 7.5 “mg/L 0.40 1.2 1 4/8/2013 21:48 EMS EPA 9060A .
Nitrate Nitrogen Total <0.080 " mglL 0.080 0.28 1 4/4/2013 13:17 ° MML EPA 300.0
Nitrite Nitrogen Total $<0.040 ‘mg/L 0.040 0.12 1 4/4/2013 13:177 MML EPA 300.0
Orthophosphate Total <0.18 mg/L 0.18 0.59 1 4/4/2013 13:17 MML EPA 300.0
Sub Lab Results . :
Petroleum Deg. Count " ATTACHED N/A N/A 1 ~ 4/29/2013 00:00 PML
CT LAB Sample#: 281001 Sample Description: TG5-3 "Sampled: 4/3/2013 1250
Analyte Result Units LOD LoQ Dilution  Qualifier . Prep -Analysis Anélyst Method
: __ DatolTime Date/Time
Inorganic Results . T
BOD 5-Day 2.0 mg/L 20 N/A 1 Q 4/_4/2013 17:06 : 4/9/2013 14:09 LJS - SM 52108
Total COD ] 15 mg/L 13 * 42 1 4/15/2013 12:00 -~ .4/15/2013 17:35 LIS EPA 4104
Total Kjeldahl Nitrogen . A mg/L 0.40 * 1.4 1 4/9/2013 15:00 4/11/2013 12:57 LJS ASTM D3590
Total Phosphorus 0.17 mg/L 013 * 0.43 1 - ' 4/10/2013 16:50 EJC EPA365.1
Heterotrophic Plate Count 11000 qfuIL : 20.0 . 1 ~ 4/4/2013 12:00 CES SM9215D
Ammonia Nitrogen Total - '0.36' mg/L 0.040 -0.14 1 " _ 4/12/2013 12:22 MML SM 4500-NH3H

.Solid sample resuits reported on a Dry Weight Basis




(T LABORATORIES

SIGMA
Project Name: MOSS AMERICAN

Contract #: 2582
Folder #: 96399

ATTACHED

Solid sample results reported on-a'Dry Weight Basis .

Project #: 13701 , Page 5 of 8
delivering more than data from your environmental analyses Project Phase: :
CT LAB Sample#: 281001 Sample Description: TG5-3 Sampled: 4/3/2013 1250
Analyte Result Units LOD LoQ Dilution  Qualifier Prep Analysis Analyst Method
: - Date/Time Date/Time ’
Total Organic Carbon 13 mg/L 040 1.2 1 - 4/8/2013° 22:00 BMS EPA S060A
Nitrate Nitrogen Total - 0.18 mg/L 0.080 * 0.28 1 4/4/2013 13:36 MML EPA 300.0
Nitrite Nitrogen Total <0.040 mg/L 0.040 0.12 1 4/4/2013 13:36 MML EPA 300.0
Orthophosphate Total <0.18 mg/L 0.18 0.59 1 4/4/2013 13:36 MML EPA 300.0
Sub Lab Results
Petroleum Deg. Count ATTACHED N/A N/A -1 " 4/29/2013° 00:00 PML
CT LAB Sample#: 281002 Sample Description: TG6-1 l Sampled: 4/3/20'13 1230
Analyte Resujt Units LOD LoQ Dilution  Qualifier Prep Analysis Analyst  Method
Date/Time Date/Time
Inorganic Results
BOD 5-Day 4.7 . mg/L 2.0 N/A 1 Q 4/4/2013 17:00 ) 4/9/2013 14:09 LJS SM5210B
Total COD 19’ mg/L 13 * 42 1 4/15/2013 12:00 4/15/2013 17:35 LJS EPA 4104
Total Kjeldahi Nitrdgen 1.3 mg/L 0.40 * 1.4 1 4/9/2013 15:00 4/11/2013 12:58. LJS ASTM D3590
Total Phdsphorus _ 0.14 mg/L 013 * 043 1 4/10/2013 16:56 EJC EPA 365.1
Heterotrophic Plate Count 620000 cfwl 20.0 1 . 4/4/2013 12:00 CES SM9215D
Ammonia Nitrogen Total 0.64 mg/L 0.040 0.14 1 4/12/2013 12:23 MML SM 4500-NH3H
Total Organic Carbon 4.2 mg/L 0.40 1.2 1 4/8/2013 22:13 - BMS EPA S060A
, . .
Nitrate Nitrogen Total 0.18 mg/L 0.080 * 0.28 1 4/4/2013 13:54 MML EPA 300.0
Nitrite Nitrogen Total '<0.040 mg/L 0.040 0.12 T 4/4/2013 13:54 MML EPA 300.0
Orthophosphate Total <0.18" mg/L 0.18 0.59 1 4/4/2013 13:54 MML EPA 300.0
Sub Lab Results
~ Petroleum Deg. Count N/A N/A 1 4/29/2013 00:00 PML




(T LABORATORIES

SIGMA .
Project Name: MOSS AMERICAN

Cont_racl #: 2582
Folder #: 96399

. h Project #: 13701 Page 6 of 8
delivering more than data from your environmental analyses Project Phase:
CT LAB Sample#: 281003 Sample Description: TG6-3 Sampled: 4/3/2013 1240
Analyte . Result Units LOD LoQ Ditutlon  Qualifier Prep Analysis Analyst Method
. - . Date/Time Date/Time

Inorganic Results _

BOD 5-Day <2.0 mg/L 2.0 -N/A 1 Q’ 4/4/2013 17:00 4/9/2013 14:09 LJS SM5210B

Total COD } . 38 mg/L 13 * 42 1 4/15/2013 12:00 4/15/2013 -17:35 LJS EPA 4104

Totél Kjeldahl Nitrogen ’ 0.66 mg/L 0.40 . 14 1 4/9/201 315:00 4/11/2013 12:59 LJS ASTM D3590

Total Phosphorus © 018 mg/L 0.13 * " 043 1 i ' 4/10/2013 16:59 EJC EPA 365.1

Hetérotrophic Plate Count 150000 cfu/lL 20.0 1 4/4/2013 12:00 CES SM9215D

Ammonia Nitrogen Total : . 0.3,8 mg/L 0.040 0.14 1 4/12/2013 12:24 iVIML SM 4500-NH3H

Total Organic Carbon - 20 mg/L 0.40 1.2 1 ' 4/8/2013 22:24 BMS EPA 9060A

Nitrate Nitrogen Total _ ) 0.19 mg/L 0.080 * 028 1 4/4/2013 14:13 MML EPA-300.0

Nitrite Nitrogen Total . <0.040 mg/L 0.040 0.12 1 4/4/2013 14:13  MML EPA 300.0

Orthophosphate Total <0.18 mg/L 0.18 0.58 1 4/4/2013 1413 MML EPA 300.0

Sub Lab Results

Petroleum Deg. Count ATTACHED N/A - N/A 1 4/29/2013 00:00 PML

CT LAB Sampie#: 281004 Sample Description: TG1-1 Sampled: 4/3/2013 1407

Analyte Result Units LOD LOQ Dilution  Qualifier Prep Analysis Analyst Method

Date/Time Date/Time :
P

Inorganic Results . .

BOD 5-Day 7.0 mg/L 2.0 N/A 1 Q 4/4/2013 17:00 4/9/2013 14:09 LJS SM5210B

Total COD 51 mg/L 13 42 1 4/15/2013 12:00 - 41 5/2013 17:35 LJS EPA410.4

Total Kjeldahl Nitrogen 1.6 . mg/L 0.40 1.4 . 1 4/9/2013 15:00 4/11/2013 13:.01 LIS ASTM D3590

Total Phosphorus '<0.13 -mg/L 0.13 0.43 1 - 4/10/2013 17:01 EJC EPA365.1

Heterotrophic Plate Count 300000 cfu/L © 200 1 4/4/2013 12:00 CES SM9215D

Ammonia Nitrogen Total 0.40 ) mg/L 0.040 0.14 1 4/12/2013 12:25 MML SM 4500-NH3H

Solid sémple results reported on a Dry Weight Basis




_ SIGMA

Petroleum Deg. Count

Solid sample results reported on'a Dry Weight Basis

’ ' Contract #: 2582
( 'I' L H B 0 R ﬂ 'I' 0 R I E S ' Project Name: MOSS AMERICAN Folder #: 96399
. Project #: 13701 Page 7 of 8

delivering more than data from your environmental analyses Project Phase: )

CT LAB Sample#: 281004 Sample Description: TG1-1 ) Sampled: 4/3/2013 1407
Analyte Result Units LOD LoQ ~ Dilutlon Quallfier Prep .Analysis Analyst  Method

Date/Time Date/Time

Total Organic Carbon 14 mg/lL - 0.40 1.2 1 4/8/2013 22:37 BMS EPA 9060A
_ Nitrate Nitrogen - Total <0.080 mg/L 0.080 0.28 1 . 4/4/2013 14:31 MML EPA 300.0
Nitrite Nitrogen Total <0.040 mg/L 0.040 . . 0.12 -1 4/4/2013 14:31 MML EPA 300.0
Orthophosphate Total <0.18 mg/L 0.18 0.59 1 4/4/2013 14:31 MML EPA 300.0
-Sub Lab Results

ATTACHED N/A - N/A 1 4/29/20113 00:00 PML-




CT LABORATORIES

SIGMA™

Project Name: MOSS AMERICAN

Contract #: 2582
Folder #: 96399

Project #: 13701 Page 8 of 8
delivering more than data from your environmenial analyses Project Phase:
Notes: * Indicates Value in between the LOD (limit of detection) and the LOQ (limit of quantitation).
All samples were received intact and properly preserved unless otherwise noted. The results reported relate only to the samples tested. This report shall not
be reproduced, except in full, without written approval of this laboratory. The Chain of Custody is attached. ‘ Submitted by: Pat M. Letterer

~ Project Manager
608-356-2760
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QcC Qualiﬁefs

Description
Analyte detected In the assoclated Method Blank.

Toxicity present in BOD sample.

" Diluted Out.

Safe, No Total Coliform detected.
Unsafe, Total Coliform detected, no E: Coli detected

. Unsafe, Total Coliform detected and E. Coli detected.

Holding time exceeded.

Estimated value.

Significant peaks were detected outside the chromatographic window.

Matrix spike and/or Matrix Spike Duplicate recovery outside acceptance llmlts

Insufficient BOD oxygen depletion.

Complete BOD oxygen depletion.

Concentration of analyte differs more 'than 40% between primary and confirmation analysis.
Laboratory Control Sample outside acceptance limits.

See Narrative at end of report. ' :

Surrogate standard recovery outside acceptance limits due to apparent matrix effects.
Sample recelved with improper preservation or temperature.

Analyte.concentration was below detection limit.

Raised Quantitation or Reporting Limit due to limited sample amount or dilution for matrix background interference. .
Sample amount received was below program minimum. !

Analyte exceeded calibration range. '

Replicate/Duplicate precision outside acceptance limits.

Specified calibration criteria was not met.

Current CT Laboratories Certifications

lllinois NELAP ID# 002413

Kansas NELAP |D# £-10368
Kentucky.ID# 0023

Pennsylvania NELAP 1D# 68-04201
New Jersey NELAP |D# WI001

. North Carolina ID# 674

Wisconsin (WDNR) Chemistry ID# 157066030
Wisconsin (DATCP) Bacteriology |D# 105-289
DoD-ELAP A2LA Cert # 3317.013

Alaska ID # UST-099

Louisiana ID # 115843

Virginia 1D# 460203

" ISO/IEC 17025-2005 A2LA Cert # 3317.01

GA EPD Stipulation ID 115843, Exp 6-30-13




erra Svstems

INCORFORATED
April 26, 2013

Dennis Linley

CT Laboratories
1230 Lange Ct.
Baraboo, WI 53913

RE: Hydrocarbon-Utilizer Count Report for Moss-American Samples Collected from 1300 W.
Canal Street, Milwaukee, WI on April 3, 2013

Dear Dennis

Attached is the analytical report for hydrocarbon-utilizing microbial counts for the Moss-
American Samples collected from 1300 W. Canal Street, Milwaukee, W1 site on April 3, 2013.
The samples were received at Terra Systems, Inc. on April 4, 2013. The counts of diesel-
utilizing bacteria ranged from low to moderate, 1.2 x 10% in TG6-3 to 3.6 x 10* colony-forming
units (CFU/mL) in TG6-1. The groundwater contains low to moderate numbers of
microorganisms capable of degrading hydrocarbon contaminants under aerobic conditions.

Please let us know if you have any questions about these microbial counts or if [ can be of
further assistance on this project.

Sincerely,
TERRA SYSTEMS, INC.

Maheod L lor P24

Michael D. Lee, Ph.D.
Vice-President Research and Development

130 Hickman Road e Suite 1 ® Claymont Delaware 19703 @ 302-798-9553 e Fax 302-798-9554
o wiwvw.terrasystems.net



“=Terra Systems

INCORFORATED
Page 1 of 1
Dennis Linley
CT Laboratories
1230 Lange Ct.
Baraboo, W1 53913
Sample Collected: ~ April 3, 2013
Sample Received:  April 4, 2013
Sample Location: Sigma Environmental Moss-American
HYDROCARBON-UTILIZERS
MINERAL AGAR
DESCRIPTION MATRIX RESULT
TGI1-1 Groundwater 1.6 x 10> CFU/mL
TG1-3 Groundwater 1.3 x 10> CFU/mL
TG2-1 Groundwater 8.0 x 10° CFU/mL
TG3-1 Groundwater 2.2 x 10* CFU/mL
TG4-3 Groundwater 2.0 x 10° CFU/mL
TG5-1 Groundwater 3.8 x 10° CFU/mL
TG5-3 Groundwater 1.0 x 10° CFU/mL
TG6-1 Groundwater 3.6 x 10* CFU/mL
TG6-3 Groundwater 1.2 x 10 CFU/mL

Diesel vapors supported the growth of hydrocarbon-utilizing bacteria that were plated on Noble
Agar, a washed agar with very low organic content, which was amended with inorganic
nutrients.

Respectfully submitted,
Merhyof L oo Pad

Michael D. Lee, Ph.D.
Laboratory Manager
Terra Systems, Inc.

130 Hickman Road e Suite 1 ® Claymont Delaware 19703 e 302-798-9553 @ Fax 302-798-9554
® wiww.terrasystems.net



No.__1of1

Chain of Custody;

130.Hickman Road, Suite 1, C! aymont, DE 19703 phone 302-798-9553 fax 302-798-9554

Cliant: Lremp ENVI PorlmenTAL | Project Nomet A\GSS — Atb\ctlf'f\ ~ _ ' . Parameters for Analysls
Project Description: MCSS -;[\m‘~ CRICAA, Preject ManagerContact; , U—\j—- tz-_k,- o [s LiAdv) Lot: | _ .
Locaton: [ 2CC 8, CANALST o pnono: oy § - 3G (2SS 5 0 ;E“
s ¢ o vt Coy | I
Date Time Sample Identification .. ng'l:?c;: o Matrix T:;:: co;;;‘;‘er 2 é ':{\ g—" Remarks
513 lie:1 2 Téa =3 ' Gl el feml. |l 2 | X
&)3/13 |10 1257 TGZ- | & [ ae| RS
¥/3/i3 |1 1ec TG3-0 . ¢ | Aene| | ! | <
3/ Al3ies| - TeY -2 s [fimal | B2
4/3 /13 |2:58 TGS G e NS
£15/13112i s TGas-2 | VR I x
71373 |12, 2 TGl [ WX |Terce F.x
/37135 iz 4ol TGEe=D - N || AES
45 /13 |1y:07 TG~/ Cle [Aow | - /| X

—

_/3( ' 979//.3 (eVAC )| e | T Wi

N

Rellgqulshad}{(sig%dre) Date/time | ' Recelved by (signature) Dateftime Shipped to:

Date/time:

Carrler/Alrbill number:

Cooler Temperaturs: : °c _ pH: - . Comments:




Rev. 2/2013

- ———CHAIN-OF-CUSTODY-

Company: Sigma Bavitonmentel
Project Contact: MaFawl [slang -

Telephone: 1 (43 -4 {25~

(1 lﬂBORHTORIU&

1230 Lange Court, Baraboo WI 53913
608-356-2760 Fax 608-356-2766
www.,ctlaborataories.com

Report To:
EMAIL: M (S
Company: St

ng‘e. !

of

lam@He_sigmagoup.

Ma, Envirenmesia !

Address: 1260 W)« Canal Streat

§

older Program
Project Name: Moss-America Zo:p: ) S??399 - OSM RCRA SDWA  NPDES ivorce o Mukee. WL 53233
_ . ¥ SIGMA - Solid Waste  Other EMAIL: _
Project #: l37ol Project:  MOSS AMERICAN Company: W '
Location: Mal_wa,u Le,e,ldl- Logged By:  JLS PM: PA PO# 1370 | Address: . 4‘2___
Sampled BY:—ré'M MLCG“/ "':"""':::::::::::::::::::::::::::::::::::: = *Party listed Is respansible for poyment of Involce as per CT Laboratories’ terms and conditions
Client Special Instructions . ANALYSES REQUESTED 1 Turnaround Time
| v E - a Date::::::i: RUSK®
§ "§_ ) 7 E g % ’ Rusli a::lyst: requires prl:;rcr
ya 1\) A ™ g e ol rat::le:; ?s‘.wova
5 1513(3 | PEYE| 2 S|
: M“ﬂxo ndwater surface water ww wastewater DW < drinking water E m ﬁ 2 l_- 0- ‘Q § 3 2-3 days 100%
:“iv-y o ss?slu:dgg A-alr M - misc/waste - l" é ' =l Q 4-9 days 50%
e T et G/ [samaie 8] Sample ID Description © . Fillin Spaces with Bottles per Test | CTiablo#
/13 [10:12-| 410 /| TGI=3 N XX XXX XXX S 2%099 S
Y/3/13 |10 25]led 2z | 7@2-1 NIXI XXX X XX S 280997
¥/3/13 |11:0pl60 3 | 1TG3-1 NI IXIXXIX [ XXX = 2 Q035F
45/i3 ;3:&5%0 £ | 1643 ANIXT XXX XXX s 250999
|4B/312:58|a) 7.1 TGS-1_ AOX T IYX XXX kS SO
4 /13/i3] 1z s0l6wW e | T65-> N IXIX X IX XXX X s 22/60 [
#/:3/:3] 2: 306w 4 | TGE-T N IXIXIX T XX [ X S 29 /002 .
Hh3 1t | S | T66-3 — NI X XXX IX XX 1 271003,
1Ay 9 1 74l-1 N XX XXX XXX S| 29100 -
mnnqmﬁ % 72a3 e . Received By: Date/fime ' . memmu:eomy ]
Recelved by: / D{tZ%‘\e /é ‘& Recelved for Laboratary by: /_\ Dat - lTe?rnperatu.ure " ) ,
o wrw/ | O Cooler#t D /o2 - S 254
o é | ] 5 Y5 7SSy



CT Laboratorles Terms and Conditions
wmnpwcﬁm'( )unwamon‘lel"“ Acos from CT L (CTL). CTL ehal! pravide th ordared services pursuant to these Tema and Condions. and the rosied QuOLalion. or as agreed in a neg Inthe of o writlon

3 mammmwmmumndhb&mmmewmmm mumaymmwmbauubymese?mammmmmwwmwmmm in a Clients 1 shall
bedwmodmbocomnmﬂollm dmrmwwwwmmmwmnmdmmdmmmhm .
1. ORDERS AND RECEIPT OF SAMPLES (S8amplt Accoptanca Policy)
11mwmmmwmmﬂWedWm)mwmammnmhmbIM(mhmnrbynowﬂnhd wmmmmmwmmm nw&dorﬂmﬂmmmmnmm

mmwmmbmmmmsmmmmmmpoucyo!m’ummanmnmmplannmmenunumonmpmca atierla, oullined In ths NELAC slandards and Section 5.8.3.2 of tha DOD QSM, will agt bo acoeptod by he laboratary or will bo quallfiod on the
ﬂmlnmﬂ-mmﬂmww““hmmm (1) be accompaniad by proper, full and complela documentaticn, including sample identification, location, date and time of collaction, the Msm.wdmmfdwlmdmﬂc any special commants

the samplo and any edditionn) pertinent fields on thy chain-of-custody. In the absonce of any of the required information, the labargtory will attemp! ko contact the cllant to obiatn the Information; If unablo to cbtain the nacessary information, tha fina! report will be qualified.
(2) bo tabel=d appropriately with 8 unique sample identificalion written with Indelibla ink on water resistant labets. (fthe laboratary cannot delarming the Identity of a samplo, it will ba rejectod and tho client will be contacted for furthar instructiona of resampling. (3) ba In an appropriate
samplo conlainer. Ilmawnmnﬁrllhﬂmm mnmmmuummmmm resampling. If anolysls is possiblo, the final report will be qualified. CT Laborataries can provide a sampling gulde containing approved containers and preservations for analytical
methods requesied. (4) adhsro 10 specitfied holding Umes. i sampios are recotvad with less than % the holding tino remalning for the requested test, CT Laboratorios will maka its best effort to analyze the samples and nolify tha clignl i holding times are excoaded, the final report will
bo qualified. (5) contain adequslo sample volume to perform the nocessary lesting. 1f sufficiont volume is not prosant, the samplo will be rejectod and tho ciient will be contacled for further instructions or rosompling. if samplaa show signs of damago, conlamination or Inadoquate .
pmumuon.modinmwamemwu If analysis can bo porformad, the flnal report will be qualified. If not, the samplss will be rojocted and tha client notified for further instructions or resampling.

12crubmwmbom complsto wititen disclosure of the known ar suspaciod presence of any hazandous cubstances, as defined by appicablo federal or stnte law. Where any samples which were no! socompanied by the réqulred disctosure, ceuse intemuptions in the lab’s

abEly to pocess work duo ofln mwumwuwmmmdm-mwmy

1.3Prbrtn3mnplamwnwmenhmmxdmwdmhmmmmmmcmlnnoevaalwmc‘l'LMwwmpmnﬂhyal&hhhnﬂmwhﬁndnahﬂﬁnwmmgmymwwmmh Cliert s rosp Io assure that any sampia

containing any mmmmm&mmmuumummmmwmwmm

2. PAYMENT TERMS ’

2.1 Services performad by CTL will be in gccordance with Mmqmmwhurmmmammmwamhmmmmmmhwmmmmmaww defivary group. Pey Is required (or ol CEents oxoopt thase whose arodit

hos been established with CTL. For Cliants with approved credit, payment terms aro not 30 days from the data of ivoica by CTL. All ovonduo paymsnts are subject to an addRional intsrest mmmdmmwmum)(wmmmmmnmww.

Muuwwm«mmummuamuuNMdmmuwmWummmmmmmdammmmmmpuwanmwmwmmmmundmmww accepts payment responaibilty, CTL
work and livery of data under this ordor at any Umse in the event Cliant falis to make Emoly payment of its involoss. Client shal bo respansibia for all costs and of including y's fees. CTL he right Lo refuse to procecd with

mmmymwmmmmmmm

3. CHANGE ORDERS, TERMINATION ’ '
3.1 Changas lo the Scape of Work, prioe, or rasult detivery dala may bo intiatod by CTL after Sampie Acosplance dus lo any condltion which confSets with analytical, QA or ather protocols waranicd i theso Terms and Conditians. CTL will not prooeed whth such changos untd an agreomont with

the Cliond ks reached on the mawmmmcwmumwdmnmmuWhm

3.2 Changes to tho Scope of Work, including but not Imltad to 3t and mehmmmdhemkmwbeﬂﬂawdbyﬂn@amnﬂmummm.Mammbedoaumnuhmﬂmwmy
mmamhmwwmmmhmmdmwhmwwwmm oporational ’

3.3 Suspension or termination of all of any part of tho work may be infliated by the Ckent. CTL will be conpensalsd consistent mmzdmrmwmmu alwork i progress ond be paid in . for & work completed.
4. WARRANTIES AND LIABILITY '
' 4.3 Whore applicable, CTL will wo analyticn! methodologios which aro in substantial conformity with p hod tost #ts Ladoratory Quolty and roft Star !‘ F and where the naoture o7 composilion of the
sample requires &, CTL reserves (ha right to deviato from these mathodologios a3 nscessary of based on mwmﬂdmmmﬂmnmmm«mw ‘ with dords of tho industry and/or CTL's Laboratory Quallly

appropriato,
Manuals. Mmymmmmmbamwmmwmmmmmmmmmumsmmrmgmmemmawp.mmmmmmwwmmmmm@wmmmmwh
any resampling finalized QAPP.
4.2 CTL shall stant preparation and/or analysis within hokEng imes provided thal Samplo Accepiance ocaurs mumam«mdnmmwwummmwmmummuwwmmmmmm

CTL wil use iis bost efforts to meot holding timas and will proceed with the work provided that, in CTLs judgment, 6w chain-of-custixly or definion of Cw Scopo of sufficlen! g dmmmmmsmmmmmmuhnwmxmn
times provided the initia) onalysis was performed within the appiicable haiding tme. wm»mbmmmwmmbhmdmumwmmmmmmmmumm
4.3mmmnmwmmwwmuﬁammnmmmmrmwmw such roguroments are spoctiad in wiiting to CTL prior to Sample Accaptanco, mwmmmhmdwmaﬂmu

rovocaton of any toensa, of notice of elther, which affects work in progross.

4.4 The wamranty obligations sot forth In Sections 4.1, 4.znnd4:lmmaulawammnmmnhymlnmmdbnmhanyumpeﬂwmsdwmuwmmeomwdfmwehwwm and CTL gives and makes NO OTHER REPRESENTATION OR
WARRANTY OF ANY KIND, EXPRESS OR IMPLIED. Nomwuanmﬂvndcnhuuw to give or make any other reprosentaiion o warTady of modly this wasrandy in any way.

4.5 Cenfe soly and exchusivo ramedy £or the broach of wmwmmuMwwmmmmmmmmmdmmnmm mmwh(s)ﬂmy Any reanalysis requested by
mmmmmmmmmwwuumwlwbm CTL' bRy for rasampling costs wil ba Emitad to actual oost or one hundred ar one hundrod fifty dollars ($150) per saimyile, whichever is loss.

4.6 CTL's Eab®ty for any and 88 causes of action arising herounder, mmmmmm.mwmmwmwmmmuwmmmmm’musmm Mmmmwmmmmwwm
cult thereon is fod within eno year after CTL's corplotion of the services. Undor no cireumstances, whother arising in contract, ot (inctuding negligence), or otherwiso, Mcﬂ.bowtwloadwo basdprdls.orhrwnwdaﬂ.
occasioned by e services performod or by applicriion or use of the reports prepared.

d7lnnomnxnmncuhanawmwuwﬂumthmemfwwwhnwddwhmmwmmmm«w mehmmwmwmmmwmdmwmwmmmw
not be Umited to, ects of God, acts of Client, acts or oréers of any govemumental autherily, eibkes or other labor disputes, natural disasiem, accidants, wars, civil distwrbances, equipmeant breakdown, matrix er highly that impact Instryment operation,
unavaiabiity of supplies from usual suppliors, dificuties or delays in transporiation, mal or de3very servioas, or &ty othor cause boyond CTU's reasonatie control. . .

8. RESULTS, WORK PRODUCT _ -
5.1 Daln o nformeticn providad th CTL oF goneraiad by sarvices perfanmed under this ogy shatl anly e property of the Clont upen rocolpt in g by CTL of payment for te whote Ordar. O of any analy QARQC protocols, 0 o7 oquip
dmbaedbymlwpeﬂmdmmbnmwmeandcnmlMMdhdaumhfmmw panty.

5.2 Datn end sampia moteriala providsd by Cliant or a! Cliont's request. and the resutt obtalned by CTL shall be hakd ih confidence (unlass such information is gonarally evaliable 19 the public o7 |s th the public domatn or Cliani has falad W pay CTL for all services rondered ar ks otharwisa in
breach of thesa Terms and Conditions), subject to any dsclosus roquirod by law o logal proosss.

5.3 Should the Results detivered byc‘llbeueedbymaclbmwclbﬁrsdm!.mmmM&WMDMNm&WhNnTMWWMMMmemmhwmwummMamemmLhmmmmcwu
unneasonably withhald CTL's right to independently dafend s

ﬁdmmhmmmm WNMDMWGMHhm\sMMHB ly Y. appropriato or muw.wmhanNsmmmWhmmNM!wwwww
all appticable waronties, guaasitees and insurance are thoso of the subcontracted laboratoty.
55c11.mmmdmmmmmmmwmbwmmwsummuwmhmwmamwmmmmwuwmmmmmus Envirenmgnta) Protaction Mtﬂl-‘lm or other applcpblo Federal,

stu'e or local requirements, Any sampiss for projects that are canceled of not mpwd.wlwmmemwmﬁbmmmnd'mmmmmmwmhmmmmwmmdamvnmwmmhmm
or the copabitics of CTL's designatod wasts disposal vendo(s).
s.eUnlosandJI'lo:mnlmeperbdIsesmedbhwmmmTommmnm.mmmmmmaﬂmfuﬁw(s)m
. 5.7 n the evenl that CTL ts required Lo respand to fogal process related Lo services for Clent, Cliont agress to reimbursa CTL far hourly charges for persenned | g in the end y foos y d in obtalning advice conceming the response, preparation to teatity, and
Wmmummwwummwwmm ) ; - .

Q. INSURANCE
e1cnmmmmw¢mmmmmdmmmtm Conditions, Workers® Compensation and mmmnmmumdmmmm Wmmwhmmmdmmm
shall alto malntain dusing such poriod, Comprehensive Genoml and Contrectual mm«mmwwwxww Unwnyomedandhhd.(howommmeadnghlmm and ProfessionaVPollution Lipbility Insurance (imH of $5,000,000
per occurrenco/ogrregato), Ay Cliont requirod changes 1o these limits or conditions may result in a chango In cost to the Client. .

7lummmhmwmmmwmcwum relmbr costs related Lo work done for tho Cliors, for a pariod of ono mmwmammmmdmmwmumwmammwc‘er
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Synergy Environmental Lab INC.

MAFIZUL ISLAM
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SIGMA ENVIRONMMENTAL
1300 W. CANAL STREET
MILWAUKEE. WI 53233.

Report Date /2-Apr-i3

rospect Ct. Appleton, WI

54914 *p 920-830—2455 * F 920—733-0631
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Project Name MOSS-AMERICAN
Proiect # 13701

Lab Code

Sample ID TGIL-3
Sample Matrix Water

Sample Date

Organic
" BTEX

Benzene
Ethylbenzene
Toluene
mé&p-Xylene
o-Xylene

PAH SIM

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chiysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
1-Methyl naphthalene
2-Methyl naphthalene
Naphthalene
Phenanthrene

Pyrene

4/312013

5025001A

Result

<027
<082
<08
<16
<081

1.7
<0.02

0.113

0.025 "y
<0.018
<0.02
<0.023

'<0.027°
<0018

<0.023
0.155
0.259
<0027
<0019
0.017"1"
0.024"F"
0,035
0.104

Unit

ug/ll

ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ugh
ug/l
ugll
ug/l

ug/l'
ugh.

ug/l
ug/l

ug/l -

LOD LOQ Dbil

0.27
0.82
0.8

16

0.81

0.021
0.02
0.02

0.025

0.018
0.02

0.023

0.027

0.018

0.023

0.026
0.02

- 0.027

0.019

0.016

0.023

0.018

0.025

0.85
26
26
52

26

0.068
0.063
0.064
0.078
0.058
0.063
0.075
0.087
0.058

0072 |

0.084
0.063
0.085
0.061
0.052
0.075
0.059

0.08

——

— e e e e e Mma e e e e e b e e e

Invoice # E25001

Method

GRO95/8021
GRO95/8021
GRO95/8021
GRO95/8021
GRO95/8021

M8270D
M8270D
M8270D
M8270D
M8270D
M8§270D
M8270D
M8270D
M8270D -
M8270D
M8270D
M8270D

- M8270D

M8270D
M8270D
M8270D
M8270D
M8270D

WI DNR Lab Certification # 445037560

4/8/2013
4812013
4/812013
" 4/8/2013
4/812013

4PR013 41172013
4PN013 41172013
4PR013 41172013
490013 4112013
490013 41172013
492013, 4112013
490013 41172013
49013 41172013
4PR013 41172013
4902013 41172013
-49N013 41172013
4P2013 41112013
4R013 41172013
49013~ 41172013
4pn013 41112013
491013 41172013

" 4PBR013 41172013

4M2013 41172013

CIR
CIR
CIR
CIR
CIR

Page | of 23
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Project Name MOSS-AMERICAN Invoice # E25001

Project # 13701 ' :
Lab Code 5025001B
Sample ID TG2-1
Sample Matrix Water
Sample Date ~ 4/3/2013 .

Result Unit- LOD LOQ Dil Method Ext Date Run Date Analyst Code

Organic
BTEX _ . _ . . _
Benzene <0.27 ug/l ' 0.27 085 .1 GRO95/8021 4/8{20]3 CIR 1
Ethylbenzene ' <0.82 ug/l 0.82 26 1 GRO95/8021 " 4/802013  CIR 1
Toluene <0.8 ug/l 0.8 26 1 GRO95/8021 4/812013 CIR 1
mé&p-Xylene : <16 ug/l 1.6 52 1 GRO95/8021 4/8/2013 CIR 1
* 0-Xylene <0.81 ug/l 0.81 26 1  GRO95/8021 - 4/8/2013 CIR 1
PAH SIM . ' :
Acenaphthene <0.021 ug/l 0.021 0.068 1 M8270D 4/9/2013  4/11/2013 MDK 1
Acenaphthylene . . <0.02 ug/l 002 0063 1 MB8270D 4/9/2013  4/11/2013 MDK 1
Anthracene 0.035"; ug/l 0.02 0064 1 M8270D 4/972013  4/11/2013 MDK’ 1
Benzo(a)anthracene <0.025 ugll 0025 0.078 1 MS8270D 4/92013  4/11/2013 MDK 1
Benzo(a)pyrene <0.018 ‘ugh . . 0018 0058 .1 M8270D 4/9/2013  4/112013 MDK 1
Benzo(b)fluoranthene <0.02 ug/l - 002 0.063 1 .M8270D 4/92013  4/11/2013 MDK 1
Benzo(g,h,i)perylene - <0.023 ug/l 0023 0.075 1 MS8270D . 4/9/2013  4/11/2013 MDK 1
Benzo(k)fluoranthene '+ <0.027 ug/l 0.027 - 0.087 1 MS8270D 492013  4/112013 MDK 1
Chrysene <0018 ug/l 0.018 0.058 1 M8270D‘ 4/9/2013  4/11/2013 MDK 1
Dibenzo(a,h)anthracene <0.023 ugfl 0.023 0072 1 M8270D ~ 4/92013  4/11/2013 MDK 1
Fluoranthene <0026 ug/l 0026 0.084 1 M8270D 4/9/2013  4/11/2013 MDK i
Fluorene <0.02 ug/i 002 0063 1| MS270D . 4/97013  4/112013 MDK i
_ Indeno(1,2,3-cd)pyrene <0.027 ug/l 0027 0.08 1 M8270D 4/92013  4/1172013 MDK 1
1-Methyl naphthalene <0.019 i 0019 0061 1 MB8270D 4/9/2013  4/11/2013 MDK 1
2-Methy! naphthalene -<0.016 ught 0016 0052 1 M8270D 4/92013  4/1112013 MDK 1
Naphthaléne ' . <0.023 ug/l 0023 0.075 1 M8270D 4/9/2013  4/11/2013 . MDK 1
Phenanthrene <0.018 ug/l 0018 0059 1 MB8270D 4/912013 41112013 MDK 1
Pyrene <0.025 ug/l 0.025 0.08 1 M8270D 4/9/2013  4/11/2013 MDK 1
Lab Code 5025001C ‘
Sample ID TG3-1
Sample Matrix Water
Sample Date  4/3/2013
Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst " Code
Organic :
BTEX )
Benzene <027 ug/l 027 085 1 GRO95/8021 492013 CIR 1
Ethylbenzene . <0.82 ugh 0.82 26 1 GRO95/8021 492013 CIR 1
Toluene - <08 ug/l 08 26 | GRO95/8021 492013 CIR 1
m&p-Xylene <16 uwgl - 16 52 1 GRO95/8021 492013 CIR 1
o-Xylene <0.81 ug/l 0.81 26 1 .GRO95/8021 4/912013 CIR 1
PAH SIM » ’ ' ’
Acenaphthene 0099 ug/l - 0021 0.068 1 M8270D " 4/902013  4/11/2013 MDK |
Acenaphthylene 0.056"J* ug/l - 0.02 0063 1 M8270D 4/912013  4/11/2013 . MDK 1
Anthracene 0.189 ug/l 0.02 0064 1 MS8270D 4/92013  4/112013 MDK 1
Benzo(a)anthracene 0.076 "I" _ug/l 0.025 0.078 1 MS8270D 4/912013  4/11/2013 MDK 1
" Benzo(a)pyrene 0.04"J" ug/l 0.018 0.058 1 M8270D 4/92013  4/11/2013 MDK 1
Benzo(b)fluoranthene 0.073 ug/l 0.02 0.063 1 M8270D 4/9/2013  4/112013 MDK 1
Benzo(g,h,i)perylene 0.065"J" ug/l 0.023 0075 1 MB8270D- 4/9°2013  4/112013 MDK 1
Benzo(k)fluoranthene 0.029"J ugl 0.027 0087 | M8270D 4/9/2013  4/1172013 MDK 1
Chrysene 0.061 ugl 0018 0058 1 M8270D 4/92013  4/11/2013 MDK 1
Dibenzo(a,h)anthracene <0.023 ug/ 0023 0072 1 M8270D 4/92013  4/1172013 MDK 1
Fluoranthene 0244 ug/l 0026 0084 1 M8270D 4/9/2013  4/11/2013 MDK !
Fluorene 0.068 _ ug/l 002 0063 1 M8270D 4/92013  4/112013 MDK 1
Indeno(1,2,3-cd)pyrene 0.044 " . ugl 0.027 0085 1 M8270D 4/92013  4/112013 MDK 1
1-Methyl naphthalene <0.019 ug/l 0.019 0061 1 M8270D 4/9R2013  4/112013 MDK 1
2-Methyl naphthalene . 0017y ug/ 0016 0052 1 MS8270D 4/9/2013  4/11/2013 MDK 1
1 M8270D 4/972013  .4/11/2013 MDK 1

" Naphthalene 0.024"1" ug/l 0023 0075

WI DNR Lab Certification # 443037560 Page 2 of 23
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Project Name MOSS-AMERICAN
Proiect # " 13701
Lab Code 5025001C
Sample ID TG3-1
Sample Matrix Water
Sample Date ~ 4/3/2013
_ Result
Phenanthrene 0.069
Pyrene 0.199
Lab Code - 5025001D
Sample ID TG4-3
Sample Matrix Water
Sample Date  4/3/2013 .
3 Result
Organic '
BTEX -
Benzene <0.27
Ethylbenzene <0.82
Toluene <08
mé&p-Xylene <1.6
o-Xylene <081
PAH SIM
Acenaphthene <0.021
Acenaphthylene 0.021 "
Anthracene 0.127
Benzo(a)anthracene 0.033"J"
Benzo(a)pyrene 0.024"1"

. Benzo(b)fluoranthene 0.044"J"
Benzo(g,h,i)perylene 0.042"J"
Benzo(k)fluoranthene <0.027
Chrysene . 0.023 "I
Dibenzn(a,h\)anthracene <0.023
Fluoranthene 0.083 "1
Fluorene } <0.02
Indeno(1,2,3-cd)pyrene <0.027
1-Methyl naphthalene <0.019
2-Methyl naphthalene <0.016
Naphthalene <0.023
Phenanthrene 0.037 "J
Pyrene 0.071 "

Lab Code 5025001E

Sample ID TG5-1

Sample Matrix Water

Sample Date  4/3/2013

: " Result.
Organic
BTEX

Benzene <027
Ethylbenzerie <0.82
Toluene <08

" mé&p-Xylene <16
o-Xylene <081
- PAH SIM ’
Acenaphthene <0.021
Acenaphthylene <0.02
Anthracene 0.054"J"
Benzo(a)anthracene <0.025
Benzo(a)pyrene <0.018
Benzo(b)fluoranthene <0.02
Benzo(g,h,i)perylene <0.023 -

Unit
ugl
ug/l

Unit ‘LOD LOQ Dil

ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
g/l
ug/t
ug/
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/t

Unit

ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

WI DNR Lab Certification # 445037560

LOD LOQ Dil

0.018
0.025

027 -

0.82
038
1-6

0.81

0.021
0.02
0.02

0.025

0018
0.02

- 0023

0.027
0.018
0.023
0.026

0.02
0.027
0.019
0.016
0.023
0.018
0.025

LOD LOQ Dil

0.27
0.82
0.8
L6
0.81

0.021
0.02
0.02

0.025

0018
0.02

0.023

0.059
0.08

085
26
26
52
26

0.068
0.063
0.064
0.078
0.058
0.063
0.075
0.087
0.058
0.072
0.084
0.063
0.085
0.061

0.052

0.075
0.059
0.08

0.85
26
26
52
26

0.068
0.063
0.064
0.078
0.058
0.063
0.075

e D

1

1.

— o

— e e e e e m e M e e e e e e e =

Invoice # E25001

Method Ext Date Run Date Analyst Code
M8270D 4/92013  4/112013  MDK 1
M8270D 492013 41172013 MDK 1
Method Ext Date Run Date Analyst Code
GRO95/8021 4512013 CIR .1
GRO95/8021 492013 CIR |
GRO95/8021 4/92013 CIR 1
GRO95/8021 4/9/2013 CIR |
GRO95/8021 4/9/2013 CIR 1
M8270D 4902013 4/11/2013 MDK 1
- M8270D 4/572013  4/112013 MDK 1
M8270D 4/9/2013  4/11/2013 MDK 1
M8270D 4912013 4/112013 MDK 1
M8270D 4/912013  4/112013 MDK 1
M8270D 4/9/2013  4/1172013 MDK 1
M8270D 4/972013  4/112013 MDK 1
M8270D 4/912013  4/11/2013 MDK 1
M8270D 4/9/2013  4/112013 MDK 1
M8270D 4/9/2013 41172013 MDK 1
. M8270D 4/92013  4/1172013 MDK 1
M8270D 4/9/2013  4/11/2013 MDK 1
M8270D 4/9/2013 . 4/1172013 MDK -1
M8270D 4972013 41172013 MDK 1
M8270D 4912013  4/11/2013 MDK 1
M8270D 4/9/2013  4/11/2013 MDK t
M8270D 4/9/2013  4/1172013- MDK ]
M8270D 4/9/2013  4/11/2013 MDK i
Method Ext Date Run Date Analyst Code
GRO95/8021 4/92013 CIR 1
GRO95/8021 4/9/2013  CIR 1
GRO95/8021 4/912013 CJIR 1
GRO95/8021 4/912013 CIR 1
GRO95/8021 4/972013 CIR 1
M8270D 49N013 41172013 MDK 1
M8270D 49013 4112013 MDK 1
M8270D 4972013 4/1172013 MDK 1
M8270D 450013 4/1172013 MDK 1
M8270D 4972013 4/112013 MDK 1
M8270D 490013 4/112013 MDK 1
M8270D 4912013 41172013 MDK | |
Page 3 of 23



Project Name MOSS-AMERICAN
Proiect # 13701
Lab Code 5025001E
Sample ID TGS5-1
Sample Matrix Water
Sample Date  4/3/2013
Result
Benzo(k)fluoranthene <0.027
Chrysene © <0018
Dibenzo(a,h)anthracene <0.023
Fluoranthene <0.026 -
Fluorene <0.02
Indeno(1,2,3-cd)pyrenc <0.027
1-Methyl naphthalene © <0019
2-Methyl naphthalene <0.016
Naphthalene .- <0023
" Phenanthrene 0.027 "1
Pyrene . ' . <0025
Lab Code 5025001F .
* Sample ID TGS-3
Sample Matrix Water
Sample Date  4/32013 )
Result -~
Organic
BTEX
Benzene <027
Ethylbenzene <0382
Toluene ) <08
mé&p-Xylene <16
o0-Xylene <0.81
PAH SIM
Acenaphthene <0.021
Acenaphthylene <0.02
Anthracene ! 0.087
Benzo(a)anthracene <0.025
Benzo(a)pyrene <0018
. Benzo(b)fluoranthene <0.02
Benzo(g,h,i)perylene . <0.023
Benzo(k)fluoranthene <0.027
Chrysene <0018
Dibenzo(a,h)anthracene <0.023
Fluoranthene 0.096
Fluorene <0.02
Indenoft ,2,3-cd)pyrene <0.027
1-Methyl naphthalene <0.019
2-Methyl naphthalene 0.020 "1
Naphthalene . <0023
Phenanthrene 0.027"5"
Pyrene 0.103
Lab Code 5025001G
Sample ID TG6-1
Sample Matrix Water
- Sample Date  4/3/2013
Result
Organic
BTEX
Benzene <027
Ethylbenzene <0.82
Toluene <038
m&p-Xylene . <16
o-Xylene <0381

Invoice # E25001

Unit LOD LOQ Dil Method
ug/ - 0.027 0087 1 MS8270D
ug/l 0018 0058 1 MS8270D
ug/l 0023 0072 -1 MS8270D
ug/l 0026 0084 1 MS8270D
ug/l 002 0063 1 M8270D
ug/l 0.027 0085 1 MB8270D
ug/l 0.019 0061- 1 MS8270D
ug/l 0016 0052 1 MS8270D
wgh - 0023 0075 1 M8270D
ug/l 0018 0059 1 MB8270D
ug/l 0025 008 1 MS8270D

Unit LOD LOQ Dil Method
ug/l 027 085 1 GRO95/8021
ug/l 0.82 26 1 GRO95/8021
ug/ 0.8 26 1 GRO95/802}
ugit 1.6 52 1 GRO95/8021
ug/l 081 26 1 GRO95/802i
ug/l 0.021 0.068 1 MB8270D
ug/l 002 0063 1 M8270D
ug/l 002 0064 1 M8270D
ug/l 0.025 0.078 1 MS8270D
ug/l 0018 0058 1 MS8270D
ug . 002 0063 1 MS8270D
ug/l 10023 0075. 1 MB8270D
“ugl 0027 0087 1 M8270D
ug/l 0.018 0058 1 MB8270D
ug/ 0023 0072 1 MS8270D
ug/l 0.026 0084 1 MS8270D
ug/l .002 0063 1 M8270D
ug/l . 0027 0085 1 MB8270D
ug/l 0019 0061 1 MB8270D

“ug/l - 0016 0052 - 1 MS8270D
ug/l 0023 0075 1 MB8270D
ug/l 0.018 0059 1 MB8270D
ug/t 0.025 008 1 M8270D

Unit LOD LOQ Dil Method
ug/l 027 085 1 GRO95/8021
ug/l 0.82 26 1 GRO95/8021
ug/l 0.8 26 1 GRO95/8021
ug/l 16 52 1 GRO95/8021

1 GRO95/8021

ug/l 081 26

WI DNR Lab Certification # 443037560

"Ext Date Run Date Analyst Code

4/92013  4/11/2013 MDK 1
4/92013  4/1172013 MDK 1
4/9013 4112013 MDK 1
4/912013  4/11/2013 MDK 1
‘492013 4/112013 MDK 1
4/92013  4/11/2013 MDK 1
4/92013  4/11/2013 MDK i
492013 4/1112013 MDK 1
4/57013  4/11/2013 MDK n
4/9/2013°  4/112013 MDK 1
4/912013  4/11/2013 MDK 1

Ext Date Run Date Anpalyst Code

4/9/2013 CIR i

4/9/2013 CIR 1

4/95/2013 CIR ]

4192013 CIR I

4/9/2013 CIR 1

4/92013  4/1122013 MDK 1
49502013 4/1172013 MDK i
4/92013 41172013 MDK I
4/9/2013  4/11/2013 MDK |
4/912013  4/11/2013 MDK !
4/92013  4/11/2013 MDK 1
4192013 4/11/2013 MDK 1
4/92013  4/11/2013 MDK 1
4/92013  4/112013 MDK 1
4/92013  4/11/2013 MDK i
4/92013  4/11/2013 MDK 1
4/92013  4/11/2013 MDK 1
4/92013 41122013 MDK !
4/92013  4/11/2013 MDK i
4/92013  4/1172013 MDK 1
- 4/9/2013  4/1172013 MDK 1
4/92013  4/11/2013 MDK 1
4/92013  4/11/2013 MDK 1

Ext Date Run Date Analyst Code

4/9/2013  CIR
492013  CIR
4/9/2013  CIR
4/912013  CIR
4/912013  CJR

—_— = e =
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Project Name MOSS-AMERICAN ' Invoice # E25001
Project # 13701
Lab Code 5025001G
Sample ID TG6-1
Sample Matrix Water
Sample Date  4/3/2013

Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
PAH SIM o -
Acenaphthene 0.232 gl 0.021 0.068 1 M8270D 4/9/2013  4/112013 MDK 1
Acenaphthylene <0.02 ug/l 002 0063 1 M8270D . 4/92013  4/112013 MDK 1
Anthracene 0.031"J" ug/l 002 0064 1 M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(a)anthracene <0.025 ug/l 0.025 0.078 1 M8270D 492013 4112013 MDK |
Benzo(a)pyrene ] <0018 ug/l 0.018 0.058 1 MB8270D 4/9/2013  4/1172013 MDK 1
Benzo(b)fluoranthene . <0.02 ugl - 0.02 0063 1 M8270D 4/92013-  4/11/2013 MDK -1
Benzo(g,h,i)perylene <0.023 ug/l 0.023 0.075 1, M8270D 4/92013  4/11/2013 MDK 1
Benzo(k)fluoranthene <0.027 ug 0.027 0.087 1 M8270D 4/92013 41112013 MDK 1
Chrysene ] <0.018 ugfl 0.018 " 0.058 1 M8270D 4/972013  4/11/2013 MDK 1
Dibenzo(a,h)anthracene : <0.023 - uplh 0023 0.072 1 M8270D 4/9/2013  4/11/2013 MDK i
Fluoranthene 0.069 "J* o ugl 0026 0.084 1 M8270D 4/9/2013 . 4/11/2013 MDK 1
Fluorene 0.048"J" ' ugl 002 0063 1 M8270D 4/912013 41172013 MDK 1
Indeno(1,2,3-cd)pyrene <0.027 ug/l - 0027 0085 1 M8270D 4/9/2013  4/13/2013 MDK 1
' 1-Methyl naphthalene <0.019 ug/l 0019 0.061 1 M8270D 4/9/2013  4/1122013 MDK I
2-Methyl naphthalene 0.019"J". - ugl 0016 0.052 1 MB8270D 4/9/2013  4/11/2013 MDK 1
Naphthalene ’ <0.023 ug/l 0023 0075 1 M8270D 4/9/2013  4/1172013 MDK 1
Phenanthrene 0.025 " . ug/t 0.018 0.059 1 M8270D 4/9/2013  4/11/2013 MDK- 1
Pyrene 0.055 "1 ugf 0025 008 1 M8270D 4/97013  4/1172013 MDK 1
Lab Code 5025001H
Sample ID TG6-3 -
Sample Matrix Water
Sample Date  4/3/2013 _
Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic
‘BTEX : _
Benzene ' <0.27 ug/l 027 0.85 1 GRO95/8021 4/9/2013 CIR 1
Ethylbenzene <0.82 ug/l 0.82 26 1 GRO95/8021 4/92013 CIR 1
Toluene ' <0.8 ug/l 0.8 26 1 GRO95/8021 4/9/2013 CIR i
mé&p-Xylene ' <16 ug/t 16 52 1 GRO95/8021 4972013 CIR 1
o-Xylene - <0.81 ug/l 0.81 2.6 1 GRO95/8021 492013 = CIR 1
PAH SIM .
Acenaphthene <0.021 ug/l 0021 0.068 1 M8270D 4/9/2013  4/112013 MDK 1
Acenaphthylene <0.02 ug/l 0.02 0063 1 M8270D 4/9/2013  4/11/2013 MDK 1
. Anthracene o.0a2"r ug/l 0.02 0064 1 M8270D 4/912013  4/11/2013 MDK ]
Benzo(a)anthracene <0.025 -ug/l 0025 0.078 1 M8270D 4/9/2013  4/1172013 MDK |
Benzo(a)pyrene . <0018 ug/l . 0018 0.058 1 'M8270D 4/9/2013  4/11/2013 MDK I
Benzo{b)fluoranthene <0.02 ug/l 0.02 0063 1 M8270D 4/92013  4/11/2013 MDK 1
Benzo(g,h,i)perylene <0.023 ug/l 0.023 0.075 1 M8270D 4/9/2013  4/112013 MDK 1
Benzo(k)fluoranthene <0.027 ug/l 0.027 0.087 i - M8270D 4/9/2013  4/1122013 MDK i
Chrysene \ <0018 . ug/l - 0018 0.058 1 M8270D 4/9/2013  4/11.2013 MDK i
Dibenzo(a,h)anthracene s <0.023 ug/l 0023 0.072 1 . M8270D 452013 4112013 MDK |
Fluoranthene 0.069 "J* ug/l -0026 0084 1 M8270D 4/92013  4/112013 MDK i
Fluorene ’ <0.02 ug/l 002 0.063 1 M8270D 4/9/2013  4/112013 MDK i
' Indeno(1,2,3-cd)pyrene <0.027 ug/l 0.027 0.085 1 M8270D 4/92013  4/1172013 MDK 1
1-Methyl naphthalene - . <0019 ug/l 0019 0061 1 M8270D © 491013 4112013 MDK 1
2-Methyl naphthalene <0.016 ug/l 0016 0052 1 M8270D 4/9/2013 41172013 MDK 1
Naphthalene <0.023 ug/l 0023 0075 1 M8270D 4/9/2013  4/11/2013 MDK 1
Phenanthrene ’ 0.021 " ug/l 0018 0.059 1 M8270D 4/972013  4/1172013 MDK 1
1 M8270D 4/912013 41172013 MDK 1

Pyrene 0.052"J" ug/l 0025 0.08

W1 DNR Lab Certification # 445037560 A Page S of 23



Project Name MOSS-AMERICAN ' Invoice # E25001
Proiect # 13701

Lab Code 50250011 ' .

Sample ID TG1-1

Sample Matrix Water

Sample Date  4/3/2013

Result Unit - LODI LOQ Dil Method Ext Date Run Date Analyst Code
Organic . ~ ' :

BTEX I oA _
Benzene ) <0.27 ug/l 0.27 085 1 GRO95/8021 : 4/972013 CIR i
Ethylbenzene 18.4 ugh - 0.82 2.6 1. GRO95/8021 - 4/972013 CIR {
Toluene <038 ] ug/l 038 26 1 GRO95/8021 4/9/2013 CIR |
mé&p-Xylene 19.9 ug/l 16 52 1 GRO95/8021 4/9/2013 CIR N
o-Xylene 114 ug/l 0.81 26 1 GRO95/8021 4/9/2013 CIR i
PAH SIM _ )
Acenaphthene 262 ) ug/l 105 34 500 M8270D 4/9/2013-  4/12/2013 MDK 1
Acenaphthylene <10 ug/l - 10 31.5 500 M8270D 4/9/2013  4/12/2013 MDK i
Anthracene . 236 ug/l . 10 32 500 M8270D . 4/972013  412/2013 MDK 1
Benzo(ajanthracene <125 ug/l 125 39 500 M8270D 4/9/2013  4/12/2013 MDK B!
Benzo(a)pyrene <9 ug/l 9 29 500 M8270D . - 4/9/2013  4/12/2013 MDK {
Benzo(b)fluoranthene . <10 ug/l 10 31.5 500 M8270D ' 4/92013 4/12/2013 MDK 1
Benzo(gh,i)perylene <115 ug/! 1.5 375 500 M8270D 4972013 4/12/2013 MDK i

" Benzo(k)fluoranthene <135 ug/l 13.5 435 500-M8270D 4912013  4/12/2013 MDK |
Chrysene <9 ug/l 9 29 500 M8270D 4/9/2013  4/12/2013 MDK 1
Dibenzo(a,h)anthracene <115 ug/l 115 36 500 M8270D 4/9/2013  4/12/2013 MDK |
Fluoranthene 281" ug/l 13 42 500 M8270D 4/9/2013  4/12/2013 MDK 1-
Fluorene 135 . ug/l 10 31,5 500 M8270D 4972013  4/12/2013 MDK {
Indeno(1,2,3-cd)pyrene <135 ug/l 13.5 425 500 M8270D 4/9/2013  4/12/2013 MDK {
1-Methy! naphthalene 169 ug/l - 95 30.5 500 M8270D 4/9/2013 4122013 MDK 1
2-Methyl naphthalene 164 ug/l -8 26 500 M8270D - 4/9/2013  4/12/2013 MDK 1
Naphthaleae 1950 ug/l 115 37.5 500 M8270D 4/9/2013  4/12/2013 MDK 1
Phenanthrene : 113 ) ug/l. 9 29.5 500 M8270D . 4/9/2013  4/12/2013 MDK 1
Pyrene 1A ug/l 12.5 40 500 M8270D . 4/92013  4/12/2013 MDK 1

Lab Code 5025001

Sample ID PZ-02

Sample Matrix Water

Sample Date  4/4/2013 _

Resuit Unit LOD LOQ Dil Method- =~ ExtDate Run Date Analyst Code
Organic : : o |
BTEX
Benzene ' <027 ug(l 027 0.85 1 GRO95/8021 4/912013 CIR |
Ethylbenzene <0.82 ug/l 0.82 2.6 1 GRO95/8021 4/9/2013 CIR i
Toluene <038 ug/l 08 26 1  GRO95/8021 4/9/2013 CIR 1!
mé&p-Xylene <16 - ugl 1.6 52 1 GRO95/8021 4/9/2013 CIR {
o-Xylene <0.81 gl 0.81 26, 1 GRO95/8021 4/9R013 CIR 1
PAH SIM . ' . '
Acenaphthene 9 ' ugll - 042 136 20 M8270D 4/9/2013 4122013 MDK 1
Acenaphthylene , Lol ug/l 04 © 126 20 M8270D 4/9/2013  4/12/2013 MDK 1
Anthracene <04 ug/l 04 128 20 M8270D 4/9/2013  4/12/2013 MDK i
Benzo(a)anthracene <05 ugA 0.5 156 20 M8270D 4/9/2013  4/12/2013 MDK 1
Benzo(a)pyrene <0.36 ug/l 0.36 1.16 20 M8270D 4/9/2013  4/12/2013 MDK 1
Benzo(b)fluoranthene } <04 . ug/l 04 126 20 MS8270D 4/9/2013  4/12/2013 MDK 1
Benzo(g h,i)perylene - <046 ug/l 0.46 1.5 20 M8270D- 4/9/2013  4/12/2013 MDK 1
Benzo(k)fluoranthene : <054 ug/ 0.54 1.74 20 M8270D 4/9/2013  4/12/2013 MDK 1
Chrysene <0.36 ug/l 0.36 1.16 20 -M8270D 4/9/2013  4/12/2013 MDK I
Dibenzo(a,h)anthracene <046 ug/l 0.46 144 20 M8270D 4/9/2013  4/12/2013 MDK 1
Fluoranthene <0.52 ug/l 052 168 20 M8270D 4/9/2013  4/12/2013 MDK {
Fluorene 36 . ug/l : 04 126 20 MS8270D 4/9/2013  4/12/2013 MDK 1
Indeno(1,2,3-cd)pyrene <0.54 ug/l 054 1.7 20*'M8270D 492013  4/12/2013 MDK i
1-Methyl naphthalene 08" ugl 0.38 122 20 M8270D 4/9/2013  4/12/2013 MDK 1
2-Methyl naphthalene <032 ug/l 0.32 1.04 20 M8270D 4/9/2013  4/12/2013 MDK 1
1

Naphthalene 1.79 ug/l 0.46 i.5 20 M8270D 4/9/2013  4/12/2013 MDK
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Project Name MOSS-AMERICAN _ Invoice # EZSOOI
Proiect # 13701

Lab Code 50250017

Sample ID PZ-02 '
Sample Matrix Water

Sample Date  4/4/2013

Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Phenanthrene <036 ug/l 0.36 118 20 M8270D ., 492013  4/1222013 MDK 1
Pyrene <05 ug/l 0.5 1.6 20 M8270D 4972013  4/122013 MDK 1
Lab Code 5025001K
_Sample ID MW-338
Sample Matrix Water
Sample Date  4/4/2013 .
" Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic . ' | '
BTEX : - . '
Benzene : <0.27 ug/l 027 0.85 1  GRO95/8021 . 4/92013 CJIR 1
Ethylbenzene <0.82 ug/l 0.82 26 -1 GRO95/8021 ) 4/972013 CIR i
Toluene <038 ug/l 08 26 1 GRO95/8021 4/92013 CIR 1
mé&p-Xylene <16 ugll . 16 .52 1 GRO95/8021 . 4/92013 CIR |
.0-Xylene <0381, ug/l 081 26 1~ GRO95/8021 4/9/2013 CJIR 1
PAH SIM o .
Acenaphthene . 0.66 ’ . ugl 0021 0.068 1 MB8270D 4/9/2013  4/11/2013 MDK 1
Acenaphthylene <0.02 ug/l 002 .0.063 I MB8270D 4/912013  4/11/2013 MDK 1
Anthracene 0.132 ug/l 002 0064 I M8270D 4/9/2013  4/112013 MDK 1
Benzo{a)anthracene <0.025 ug/l 0.025 0,078 I M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(a)pyrene . . <0018 ug/l 0018 0058 } M8270D 4/9/2013  4/11/2013 MDK i
Benzo(b)fluoranthene ' <0.02 ug/l 002 0063 1 M8270D 492013  4/11/2013 MDK 1
Benzo(g,h,i)perylene <0.023 ug/t 0023 0.075 1 M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(k)fluoranthene <0.027 ug/l 0.027 0.087 1 M8270D 4912013  4/1122013 MDK 1
Chrysene. . R . . <0.018 ug/l 0018 0058 1 MB8270D 492013  4/11/2013 MDK 1
Dibenzo(a,h)anthracene <0.023 ug/l 0023 0072 1 M8270D 4/n013  4/11/2013 MDK 1
Fluoranthene - T <0.026 ug/l 0026 0084 1 M8270D 4/9/2013  4/11/2013 MDK 1
Fluorene 0.251 ) ug/l 002 0063 1| MS8270D 492013  4/11/2013 MDK 1
Indeno(1,2,3-cd)pyrene <0.027 ug/l 0.027 0.085 1 MB8270D 4082013  4/11/2013 MDK i
1-Methyl naphthalene ’ 0.057"J" vg/l 0019 0.061 1 M8270D 4/9/2013  4/11/2013 MDK 1
2-Methyl naphthalene 0.025 "y vg/l 0016 0.052 1 M8270D 4/9/2013  4/1172013 MDK I
Naphthalene 0.20t ug/l 0.023 0.075 1 M8270D 4192013  4/11/2013 MDK 1
Phenanthrene 0.08 ug/l 0018 0059 "1 M8270D 4/9/2013  4/11/2013 MDK 1
Pyrene <0.025 ug/l 0.02§ 0.08 1 M8270D 492013  4/11/2013 MDK I
Lab Code 50250011 _
Sample ID MW-328 N
Sample Matrix Water
Sample Date  4/4/2013 .
Result Unit LOD: LOQ Dit Method -  ExtDate Run Date Analyst Code
Organic '
BTEX o
Benzene <027 ugl 027 085 1 GRO9S/8021. 4972013 CIR 1
Ethylbenzene © <0.82 . ug/ll . 082 26 1 GRO95/8021 4/9/2013 CIR 1
Toluene <038 ug/l 0.8 26 I GRO95/8021 4/9/2013 CIR i
mé&p-Xylene <16 ug/l 1.6 52 1 GRO95/8021 4/92013 CIR. 1
o-Xylene . <0.81 ug/l 0.81 2.6 1 GRO95/8021 ) 4/92013 CIR 1
PAH SIM
.Acenaphthene ' <0.021 ug/l 0021 0.068 1 M8270D 492013  4/11/2013 MDK 1
Acenaphthylene <0.02 ug/l 0.02 - 0.063 1 M8270D ' 4/9/2013  4/11/2013 MDK 1
Anthracene 0.057"J" ug/l 002 0.064 1 M8270D - 4/9/2013  4/11/2013 MDK 1
Benzo(a)anthracene _ <0.025 ug/l 0025 0.078 1 M8270D 4/9/2013  4/112013 MDK 1
Benzo(a)pyrene <0018 ug/l 0.018 0.058 1 MB8270D 492013  4/11/2013 MDK 1
Benzo(b)fluoranthene <0.02 'ug/l - 0.02 0063 1 M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(g,h,i)perylene <0.023 ug/l 0023 0.075 1 M8270D 4/9/2013  4/11/2013 MDK 1
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Project Name MOSS-AMERICAN ' - Invoice # E25001
Proiect # 13701 ' :

Lab Code 5025001L

Sample ID MW-328
" Sample Matrix Water

Sample Date  4/4/2013

\

'

Result Unit  LOD LOQ Dil Method Ext Date Run Date Analyst Code.
Benzo(k)fluoranthene <0027 ug/l 0.027 0.087 1 M3270D 492013 4/1172013 MDK 1
Chrysene . <0018 ugh’ 0.018 0058 1 M8270D 4912013 4/11/2013 MDK 1
Dibenzo(a,h)anthracene <0.023 ug/l 0.023 0.072 1 M827D - 4192013 4/1172013 MDK i
Fluoranthene <0.026 ug/ 0.026 0084 1 M8270D 4/9/2013  4/11/2013 MDK i
Fluorene 7 <0.02 ug/l . 0.02 0.063 1 M8270D 4/9/2013  4/11/2013 MDK 1
Indeno(1,2,3-cd)pyrene <0.027 ug/l 10.027  0.085 1 M8270D 4092013 4/1122013 MDK 1
1-Methyl naphthalene 0.019"F ug/l 0.019 0.06! 1 M8270D 4/9/2013  4/11/2013 MDK I
2-Methyl naphthalene 0.025"J ug/l 0.016 . 0.052 1 M8270D . 492013  4/112013 MDK 1
Naphthalene . 0.249 Cugh - 0023 0.075 1~ M8270D 4/92013  4/1172013 MDK 1
Phenanthrene ] 0.022"" ugl 0018 0.059 1 M8270D 4/912013  4/112013 MDK 1
Pyrene : <0.025 ug/l  0.025 0.08 [~ M8270D 4/9/2013  4/11/2013 MDK . 1
Lab Code 5025001M-
Sample ID MW-38S
Sample Matrix Water
Sample Date  4/4/2013
Result Unit LOD LOQ Dit Method Ext Date Run Date Apalyst Code
Organic '
BTEX
Benzene 0.96 ug/l 027 085 1 GRO95/8021 - 492013 . CIR 1
Ethylbenzene 14y ug/l 0.82 26 I GRO95/8021" ’ 4/9/2013 CIR 1
Toluene <08 ug/l 08 . 26 1 GRO95/8021 4/92013 CIR 1
mé&p-Xylene ' <16 Cugh 16 52 1 GRO95/8021 4192013 CIR {
o-Xylene 141 ug/l 0.81 26 1 GRO95/8021 4/972013 CIR 1
PAH SIM . .
Acenaphthene 42 ug/l 0021 0068 1 M8270D 4912013  4/11/2013 MDK 1
Acenaphthylene 0.153 ug/t 002 0.063 1 M8270D 4/9/2013  4/1122013 MDK 1
Anthracene © 0263 ug/l 002 0064 1 M8270D 492013 4/112013 MDK’ 1
Benzo(a)anthracene 0.039 " ug/l 0.025 0.078 1 M8270D 4/92013  4/11/2013 MDK 1
Benzo(a)pyrene - 0.032"F ug/l 0.018 0058 1 M8270D 492013 4/112013 MDK 1
Benzo(b)fluoranthene _ 0.079 : ug/l - 002 0063 1 M8270D 4912013 4/112013 MDK I
Benzo(g,h,i)perylene 0.077 ug/l 0:023 0075 1 M8270D 4192013 4/1112013 MDK 1
Benzo(k)luoranthene <0.027 ug/t 0.027 0.087 1 M8270D 4/9/2013  4/11/2013 MDK 1
Chrysene : 0.052"r ug/l 0018 0058 1 M8270D 4912013 4/112013 MDK 1
Dibenzo(a,h)anthracene <0023 ug/l 0023 0072 1 MS8270D 4/92013  4/11/22013 MDK 1
Fluoranthene 0.103 ug/l 0026 0084 1 M8270D . 4912013 4/112013 MDK 1.
Fluorene 0.152 ug/t 002 0063 1 MS270D 4/92013 4112013 MDK 1
Indeno(1,2,3-cd)pyrene 0.04 ") ug/l 0.027 0.085 1 M8270D _4/9/2013  4/112013 MDK 1
1-Methy! naphthalene 199 ug/l 0.019° 0.061 1 MS8270D 4/9/2013  4/1122013 MDK 1
2-Methy! naphthalene ?.9 ) ug/l 0.016° 0.052 1 MS§270D © 4/9/2013  4/1172013 MDK 1
Naphthalene 8.1 “ug/ 0.023 0.075 1 M8270D 4/92013  4/1172013 MDK 1
Phenanthrene ’ Q.15 ug/l 0018 0.059 1 M8270D 4/9/2013  4/1172013 MDK 1
Pyrene ) 0.092 ’ ug/l 0.025 0.08 1 M8270D 4/92013  4/11/2013 MDK 1
Lab Code - 5025001IN
Sample ID MW-398
Sample Matrix Water
Sample Date  4/4/2013 '
' o . )
) Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic
BTEX .
Benzene <027 ugll 027 085 1 GRO95/8021 492013  CIR ]
Ethylbenzene <0.82 ug/l 0.82 26 1 GR0O95/8021 4/92013 CIR 1
Toluene <08 ug/l - 08 26 1 GRO95/8021 4/92013 CIR 1
mé&p-Xylene <16 ug/l 1.6 52 1 GRO95/8021 o 4/912013 CIR 1
0-Xylene : <0381 ug/l 0.81 26 1 GRO95/8021 4972013  CIR 1
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Project Name MOSS-AMERICAN - - Invoice # E25001 _

Proiect # 13701 .
Lab Code 5025001N '
Sample ID “MW-395
Sample Matrix Water
Sample Date  4/4/2013

: Result “Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
PAH SIM : _ :
Acenaphthene 5.8 ugl 0.021  0.068 1 M8270D . 4/972013  4/11/2013 MDK 1
Acenaphthylene 0.i127 ' ug/l 002 0063 1 M8270D 4/9/2013  4/11/2013 MDK 1
Anthracene 0.136 ug/l 002 0064 1 M8270D 4/92013  4/11/2013 "MDK |
Benzo(a)anthracene 0.069 °J" “ug/ 0025 0078 1 M8270D . 4912013  4/t112013 MDK 1
Benzo(a)pyrene 0.027 "y ug/l 0018 0058 1 MS8270D 4/9/2013  4/11/2013 MDK |
Benzo(b)fluoranthene 0.057"J" ugfl 002 0.063 1 M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(g,h,i)perylene ' <0.023 ug/l 0023 0075 1| MS8270D 4/9/2013  4/11/2013 MDK 1
Benzo(k)fluoranthene <0.027 ug/l 0.027 0087 1 M8270D 4/9/2013  4/11/2013 MDK 1
Chrysene 0.054 "1 ug/l 0018 0058 1 MB8270D 4/9/2013  4{11/2013 MDK {
Dibenzo(a,h)anthracene <0.023 ug/l 0023 0072 1 M8270D 492013  4/1172013 MDK 1
_Fluoranthene 0.32 ug/l 0026 0084 1 M8270D 4/92013  4/1172013 MDK 1
Fluorene 1 0.73 ug/l . 002 0063 1 M8270D 4/9/2013  4/1172013 MDK 1
Indeno1,2,3-cd)pyrene . <0.027 ug/l 0.027 0.085 1 M8270D 4/9/2013  4/11/2013 MDK |
1-Methyl naphthalene 0.169 ) ugft 0019 0061 1 M8270D 4/92013 4112013, MDK i
2-Methyl naphthalene . 0.117 ug/l 0016 0.052 1 M8270D 4/9/2013  4/11/2013 MDK 1
Naphthalene 0.211 dg/l 0023 0.075 1 M8270D 4/9/2013  4/11/2013 MDK 1
Phenanthrene 0.252 . ug/l . 0018 0059 1 M8270D . 4/9/2013  4/11/2013. MDK !
Pyrene 0.216 ug/l 0025 008 1 .M8270D 4/92013  4/11/2013 MDK 1
Lab Code 50250010
Sample ID PZ-03
"Sample Matrix Water
Sample Date  4/4/2013
Result Unit LOD LOQ Dil Method Ext Date Run Date Apalyst Code
Organic ' ’
BTEX .
Benzene - 0447 gl 027 085 1 GRO95/8021 ORI
Ethylbenzene 2.68 i ug/l 0.82 26 1 GRO95/802%1 *- 7 CJR 1
Toluene <08 ug/l 08 26 1 GRO95/8021 Al TCOR .
mé&p-Xylene <1.6 ug/l 1.6 52 1 GROS95/8021 . 4/912013 CIR 1
o-Xylene 192 ug/l 0.81 26 1 GRO95/8021 . 4/912013 CIR I
PAH SIM :
Acenaphthene 116 - ug/l 042 1.36 20 MS8270D 4/9/2013  4/12/2013 MDK 1
Acenaphthylene ' 099" ugh © 04 126 20 M8270D 4/92013  4/122013 MDK 1
Anthracene 2.37 ug/l 0.4 128 20 - M8270D . 492013 4/12/2013 MDK |
Benzo(a)anthracene ' 203 ug/l 0.5 156 20 MS8270D 4/9/2013  4/12/2013 MDK 1
Benzo(a)pyrene . 07"y ug/l 0.36 .16 20 M8270D 4/92013  4/12/2013 MDK 1
Benzo(b)fluoranthene 1.45 ug/l 0.4 126 20 M8270D 4/92013  4/12/2013 MDK f
Benzo(g,h,i)perylene <046 ugf 046 15 20 M8270D 497013 41212013 MDK 1
Benzo(k)fluoranthene <054 ugfl 0.54 174 20 M8270D 4/9/2013  4/12/2013 MDK B
Chrysene ' 1.47 ug/l 0.36 1.16 20 M8270D 4/9/2013  4/12/2013 " MDK I
Dibenzo(a,h)anthracene © <046 ug/t 046 144 20 Ms270D 4/9/2013  4/12/2013 MDK 1
Fluoranthene 10.7 ' ug/l 0.52 168 20 MS8270D 4/9/2013  4/12/2013 MDK 1
" Fluorene 33 ug/l 04 126 20 MS8270D 4/9/2013  4/122013 MDK {
Indeno(1,2,3-cd)pyrene <054 ug/l 0.54 17 20 M8270D 4/9/2013  4/12/2013 MDK I
1-Methyl naphthalene 47 ug/l 038" 122, 20 M8270D 4912013  4/12/2013 MDK I
2-Methyl naphthalene <032 ug/l 032 1.04 20 M8270D 4/9/2013  4/12/2013 MDK I
Naphthalene 47 ' ug/l 0.46 15 20 MS8270D 4/9/2013  4/12/2013 MDK 1
Phenanthrene 1.87 ' ug/l 036 -118 20 MS8270D 4/92013  4/12/2013 MDK 1
Pyrene . 7.1 ug/l 0.5 1.6 20 M8270D 4/92013  4/12/2013 MDK 1
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Project Name MOSS-AMERICAN - . Invoice# E25001
Project # 13701 .

Lab Code 5025001P
Sample ID MW-78
Sample Matrix Water
Sample Date  4/4/2013

Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic ' ’
BTEX
Benzene 036" ug/l 0.27 085 1 GRO95/8021 © 490013 CIR 1
- Ethylbenzene <082 ug/l 0.82 26 1 GRO95/8021 4/9/2013 CIR 1
Toluene <08. ug/l 08 26 1 GRO95/8021 4/9/2013 CIR 1
mé&p-Xylene <l6 ug/l 16 52 1 GRO95/8021 - 4/9/2013 CIR |
o-Xylene L7 ug/l 0.8l 26 1 GRO95/8021 4/9/2013 CJR 1
PAH SIM ' .
Acenaphthene 50 ug/l 0.021 0068 1 M8270D 4/92013  4/11/2013 MDK 1
Acenaphthylene 017 - ug/l 002 0063 1 M8270D 4/92013  4/11/2013 MDK . 1
Anthracene . 0.138 gl 002 0064 1 M8270D 492013 4/11/2013 MDK 1
Benzo(a)anthracene <0025 ug/l 0.025 0078 1 M8270D 492013  4/11/2013 MDK i
Benzo(a)pyrene : <0018 ug/l 0.018 0058 1 M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(b)fluoranthene . <0.02 ug/l . 002 0063 1 MS8270D 4/92013  4/11/2013 MDK 1
Benzo(g,h,i)perylene : <0.023 ug/l 0.023 0075, 1 M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(k)fluoranthene <0.027 ug/l 0.027 0087 1 M8270D ' 492013  4/11/2013 MDK- 1
Chrysene <0018 ug/l 0018 0058 1 -M8270D 4/9/2013  4/11/2013 MDK 1
Dibenzo(a,h)anthracene <0023 ug/l 0023 0072 1 M8270D 4/9/2013  4/11/2013 MDK 1
" Fluoranthene <0026 ug/l 0.026 0084 1 M8270D 4/912013°  4/11/2013 MDK 1
Fluorene . 0.83 ug/l 002 0063 -1 M8270D 4/9/2013  4/11/2013 MDK 1
Indeno(1,2,3-cd)pyrene <0027 ug/l 0:027 0.085 1 M8270D 4/92013  4/11/2013 MDK . 1
1-Methyl naphthalene 9.7 ug/t 0.019 0061 1 M8270D 4/9/2013  4/11/2013 MDK 1
2-Methy! naphthalene 89 ug/l 0016 0052 1 MS8270D 4/9/2013  4/11/2013 MDK 1
Naphthalene 0.43 ug/l 0023 0075 1 M8270D 4/92013  4/11/2013 MDK I
Phenanthrene 0.034"F ] ug/l 0018 0059 1 M8270D 4/9/2013  4/11/2013 MDK 1
Pyrene <0.025 ug/l 0.025 008 -1 M8270D 4/9/2013  4/11/2013 MDK ]
Lab Code 5025001Q
Sample ID MW-34S . )
Sample Matrix Water -
Sample Date  4/4/2013
Result Unit LOD LOQ Dil Method - ExtDaté Run Date Analyst Code
Organic : .
BTEX . .
Benzene - 70 ug/l 0.27 085 1 GRO95/8021 4/9/2013 CJR 1
Ethylbenzene 284 ug/l 0.82 26 1 GROS95/8021 4/9/2013 CIR 1
Toluene 1.39"" ug/1 0.8 26 1 GRO95/8021 4/9/2013 CIR 1
mé&p-Xylene ’ ’ 34 ug/l 1.6 52 1° GRO95/8021 4/9/2013 CJR 1
o-Xylene 152 ug/l 0381 26 1 GRO95/8021 4/9/2013 CIR 1
PAH SIM : _ ) ' v
Acenaphthene 410 ug/l - 2t - 68 1000 M8270D 492013 4/11/2013 MDK 1
Acenaphthylene <20 ug/t 20 63 1000 M8270D . 49R013  4/11/2013 MDK I
Anthracene 88 ug/l 20 64 1000 M8270D 4/912013  4/11/2013 MDK I
Benzo(a)anthracene T 0 ug/l 25 78 1000 M8270D 4/9/2013  4/11/2013 MDK i
Benzo(a)pyrene <18 ug/l ’ 18 58 1000 M8270D 4/972013  4/11/2013 MDK I
Benzo(b)fluoranthene 261" ug/l 20 63 1000 M8270D 4/9/2013  4/11/2013 MDK 1
'Benzo(g,h,i)perylene <23 ug/l 23 75 1000 M8270D 4/92013  4/11/2013 MDK 1
Benzo(k)fluoranthene <27 ug/l 27 87 1000 M8270D 4/92013  4/11/2013 MDK 1
Chrysene - 50" ' ilg/] 18 S8 1000 M8270D "4/9/2013  4/11/2013 MDK 1
Dibenzo(a,h)anthracene <23 ug/l 23 - 72 1000 M8270D 4/92013  4/112013 MDK 1
Fluoranthene 320 ug/1 26 84 1000 M8270D 4/972013  4/11/2013 MDK 1
Fluorene 330 ug/l 20 63 1000 M8270D 4/9/2013  4/11/2013 MDK 1
Indeno(1,2,3-cd)pyrene <27 ug/1 27 - 85 1000 M8270D © 492013 4/112013 MDK 1
1-Methyl naphthalene 315 -~ ug/l 19 . 61 1000 M8270D 4/92013 4/11/2013  MDK I
2-Methyl naphthalene 470 ug/l 16 52 1000 M8270D 4/9/2013  4/11/2013 MDK 1
Naphthalene © 4100 ug/l 23 75 1000 M8270D 4/92013  4/11/2013 MDK 1
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Project Name MOSS-AMERICAN - . Invoice # E25001
Proiect# . 13701

Lab Code 5025001Q
Sample ID MW-34S
Sample Matrix Water
Sample Date  4/4/2013

Result Unit LOD LOQ Dil Methed ExtDate Run Date Analyst Code
Phenanthrene 800 ° ug/l 18 59 1000 M8270D N 4092013 41172013 MDK 1
Pyrene 222 . ugl 25 80 - 1000 M8270D 4/92013 4112013 MDK 1
Lab Code 5025001R
Sample ID MW-278
Sample Matrix Water
Sample Date  4/4/2013 )
. Result Unit LOD LOQ Dil. Method Ext Date Run Date Analyst Code
Organic - ’ ’
BTEX
Benzene ' <027 ug/l 027 085 1 GRO95/8021 ~4BR013 CIR 1
Ethylbenzene - <0.82 ug/l 0.82 26 1 GRO95/8021 41972013 CIR 1
Toluene <0.8 ug/l _ 0.8 26 I GRO95/8021 4/9/2013 CIR 1
mé&p-Xylene . <16 ug/! 1.6 52 1 GRO95/8021 4/9/2013 CIR 1
- o-Xylene ’ <0.81 ug/l 0.81 26 1 GRO95/8021 v 492013 CJR 1
PAH SIM : , o . _
Acenaphthene 0.113 ug/l 0021 0068 I MS8270D 490013 41172013 MDK 1
Acenaphthylene 0.022"J" ug/l - 0.02° 0.063 1 M8270D 4/92013  4/11/2013 MDK 1
" Anthracene o 014 ug/l 0.02 0.064 1 M8270D 4/9/2013  411/2013 MDK 1
Benzo(a)anthracene <0.025 ug/l 0.025 0.078 1 M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(a)pyrene . <0.018 ug/l 0018 0.058 I M8270D 4/9/2013 - 4/11/2013 MDK 1
Benzo(b)fluoranthene <0.02 ug/l 002 0063 1 M8270D 4/9/2013  4/112013 MDK 1
Benzo(g,h,)perylene <0.023 vg/l 0023 0075 1 MS270D 4902013 4112013 MDK 1
Benzo(k)fluoranthene . <0.027 ug/l 0027 0087 1 MB8270D 4/9/2013 41172013 MDK |
Chrysene <0.018 ug/1 0018 0058 1 M8270D 4/9/2013 41172013 MDK 1
Dibenzo(a,h)anthracene <0.023 ug/l 0023 0072 1 MB8270D 4/9/2013  4/11/2013 MDK 1
Fluoranthene 0.037"F" ug/l 0026 0084 1t M8270D 4/92013 4112013 MDK 1.
Fluorene 0.075 ug/l 0.02 0063 1 MB8270D 4/9/2013 4112013 MDK 1
[_ndeno(l,2,3-cd)pyrene <0.027 ug/l -0.027 0.085 1 M8270D 4/97013 41112013 MDK 1
1-Methyl naphthalene 0115 ug/l 0019 0.061 1 M8270D 4/92013  4/1172013 MDK 1
2-Methyl naphthalene 0.222 ug/l 0016 0.052 1 M8270D 4/912013 4112013 MDK 1
Naphthalene 234 . ug/l © 0023 0075 1 M8270D 4/902013  4/11/2013 MDK 1
Phenanthrene 0.106 ug/l 0018 0059 1 MS8270D 4/9013  4/11/2013 MDK 1
Pyrene 0.029"J" ug/l 0.025 0.08 1 MS8270D 4/9/2013 411172013 MDK 1
Lab Code 50250018
Sample ID MW-37S -
Sample Matrix Water
Sample Date  4/4/2013
Result . Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic : '
BTEX o . .
Benzene <0.27 ug/l 027 0.85 1 GRO95/8021 ) 4/9/2013 CIR 1
Ethylbenzene <0.82 ug/l 0.82 26 1 GRO95/8021° - 4/9/2013 CIR 1
Toluene <038 ug/l 08 2.6 1 GRO95/8021 40912013 CIR 1
m&p-Xylene <1.6 ug/l 1.6 52 1 GRO95/8021 4/9/2013 CIR 1
o-Xylehe <0.81 ug/l 0.81 26 1 GRO95/8021 4/9/2013 CJR 1
PAH SIM ' |
Acenaphthene 0.025"J ug/l 0021 0.068 1 M8270D 4/972013  4/11/2013 MDK i
Acenaphthylene <0.02 ug/l 002 0063 1 M8270D 4/9/2013  4/11/2013 MDK i
Anthracene <0.02 ug/l 002 0.064 1 M8270D 4/92013  4/11/2013 - MDK I
Benzo(a)anthracene <0.025 ug/l 0025 0078 1 M8270D 4/972013  4/11/2013 MDK 1
Benzo(a)pyrene . <0.018 ug/l 0018 0.058 1 M8270D - 4/902013 41112013 MDK |
Benzo(b)fluoranthene <0.02 ug/l 0.02 0.063 1 M8270D 4/92013  4/1172013 MDK 1
Benzo(g,h,i)perylene ' <0.023 ug/l 0023 0075 1 M8270D 4/92013 . 4/1172013 MDK 1
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Project Name. MOSS-AMERICAN : ' Invoice # E25001
Proiect # 13701 ’ C

Lab Code *50250018
Sample ID MW-378
Sampie Matrix Water
‘Sample Date  4/4/2013

Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
-Benzo(k)fluoranthene . <0.027 ugl 0.027 0.087 I M8270D 4/92013  4/11/2013 MDK 1
Chrysene . <0.018 ug/l 0018 0.058 1 MS8270D 4/92013  4/11/2013 MDK 1
Dibenzo(a, h)anthracene <0.023 ug/l 0.023- 0.072 1 M8270D 4/9/2013 4{ 11/2013° MDK i
Fluoranthene <0.026 ug/l 0.026 0.084 1 MB8270D 4/9/2013  4/11/2013 MDK 1
Fluorene 0.028"J" ug/t 0.02 0.063 1 M8270D 4/92013  4/11/2013 MDK 1
Tndeno(1,2,3-cd)pyrene <0.027 g/l 0027 0085 1 M8270D 492013 4112013 MDK 1
1-Methy! naphthalene 0.025"J", ug/t 0019 0.061 1 M8270D 4/92013  4/112013 MDK 1
2-Methyl naphthalene 0.044 "1 g 0016 0052 1 M8270D 492013 4112013 MDK |
Naphthalene 036 _ ug/l 0023 0.075 1 M8270D '4/9/2013  4/112013 MDK |
Phenanthrene 0.037"J" ug/l 0.018 0.059 1 M8270D 4/9/2013  4/11/2013 MDK i
Pyrene <0.025 ug/l 0025 . 0.08 1 M8270D . 4/9/2013  4/112013 MDK 1
Lab Code 5025001T
Sample ID = MW-9S
Sample Matrix Water
Sample Date  4/4/2013 - _ .
Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic '
BTEX .
Benzene <027 ug/l 0.27 0.85 1 GRO95/8021 4/9/2013 CIR 1
Ethylbenzene : <0.82 ug/l 0.82 26 1 GRO95/8021 ’ 4/9/2013 CIR 1
Toluene <0.8 ug/l 0.8 26 - 1 GRO95/8021 o 4/9/2013 CIR i
mé&p-Xylene <16 ug/l . 16 52 1 GRO95/8021 4/9/2013 CIR 1’
o0-Xylene <0.81 ug/l 0.81 26 1 GRO95/8021 4/9/2013 CIR i
PAH SIM . :
Acenaphthene 0.028 "J ug/l 0.021 0.068 1 M8270D 4/9/2013  4/11/2013 MDK 1
Acenaphthylene <0.02 ug/l 002 0.063 I M8270D 4912013  4/1172013 MDK i
Anthracene 0.048 "J" ug/l 002 0064 1 M8270D 4/9/2013  4/11/2013 MDK 1
Benzo(a)anthracene <0.025 . ug/l 0025 0.078 1 M8270D 4/92013  4/11/2013 MDK 1
Benzo(a)pyrene <0018 ug/l 0018 0.058 1 M8270D 4/92013  4/11/2013 MDK 1
Benzo(b)fluoranthene <0.02 ug/l 002 0063 1 M8270D 4/92013 471172013 MDK 1
Benzo(g,h,i)petylene <0.023 ug/l 0023 0075 1 MS8270D 4/922013  4/11/2013 MDK 1
Benzo(k)fluoranthene <0.027 ughl 0.027 0.087 1 M8270D 492013  4/11/2013 MDK I
Chrysene <0.018 ug/! 0.018 0.058 1 MB8270D 4/9/2013  4/112013 MDK 1
Dibenzo(a, h)anthracene <0.023 ug/l . 0023 0.072 1 M8270D 4/9/2013  4/11/2013 MDK I
Fluoranthene <0026 ug/l 0026 0084 1 MS8270D 492013  4/1 1/2013 MDK |
Fluorene 0.029 " ug/l 002 0.063 1 M8270D © 4972013 4/11/2013 MDK i
Indeno(1,2,3-cd)pyrene <0027  ugl 0.027 0.085 1 - M8270D ] 4/9/2013  4/11/2013 MDK i
1-Methyl naphthalene’ 0.027 "I ug/l 0.019° 0.061 1 M8270D 4/912013  4/112013 MDK 1
2-Methyl naphthalene 0.041 "y" ug/l 0016 0.052 1 M8270D 4/92013  4/112013 MDK i
Naphthalene 0.38 ug/l 0.023 0.075 1 M8270D - - 492013 4/11/2013 MDK 1
Phenanthrene 0.044 ")" . ug/l 0:018 0.059 1 M8270D 4/9/2013  4/11/2013 MDK 1
Pyrene - . <0.025 ug/l 0.025 - 0.08 1 M8270D 4/92013  4/11/2013 MDK 1
LabCode  5025001U :
Sample ID PZ-10 . \
Sample Matrix Water
Sample Date  4/4/2013 . . .
Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic ' )
BTEX .
Benzene - - <027 ug/l 027 085 1 GRO95/8021 ' 4/92013  CIR 1
Ethylbenzene <0.82 ug/l 0.82 26 1 GRO95/8021 4/9/2013 CIR 1
Toluene . <0.8 ug/l 0.8 26 1 GRO95/8021 4/9/2013 CIR . I
m&p—Xylené <16 ug/l 1.6 52 1 GRO95/8021 4/9/2013 CIR 1’
o-Xylene ’ <0.81 ug/l 0.81 26 1 I

- GRO95/8021 4912013  CIR
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Project Name MOSS-AMERICAN B Invoice # E25001
Project # 13701
Lab Code . 5025001U
Sample ID PZ-10
Sample Matrix Water
Sample Date  4/4/2013

Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code

PAH SIM > - . :
Acenaphthene 52 7 ug/l - 0021 0068 1 M8270D . 40102013 4/11/2013 MDK 1
Acenaphthylene ' 0.095 vg/l 0.02 0063 1 MB8270D 4/10/2013  4/112013 MDK 1
Anthracene 0.34 ) ug/l 002 0064 1 MB8270D 4/102013 ~ 4/11/2013 MDK 1
Benzo(a)anthracene . 0128 ug/l 0025 0078 1 M8270D 4/10/2013  4/11/2013 MDK 1
Benzo(a)pyrene ’ 0.07 ug/l 0018 0058 1 MB8270D 4102013  4/112013 MDK 1
Benzo(b)fluoranthene 0.169 . " gl 002 0063 1 M8270D 4/10/2013  4/112013 MDK 1
Benzo(g,h,i)perylene ’ 0.108 ug/l 0023 0075 1 M8270D 4/10/2013  4/11/2013 MDK 1
Benzo(k)fluoranthene 0.064 " ug/t 0027 0087 1 M8270D " 4102013 4/1172013 MDK 1
Chrysene - 0.132 ug/l " 0018 0.058 1 M8270D 4/10/2013  4/1122013 MDK 1
Dibehzo(a,h)antlu'acenc T <0.023 ug/l 0.023 0.072 1 M8270D 4/10/2013  4/11/2013 MDK e
Fluoranthene 041 : ug/l 0.026 0084 1 M8270D 4107013 4/117/2013 MDK 1
Fluorene 092 ug/l 002 0063 1 M8270D 4/10/2013  4/11/2013 - MDK 1
Indeno(1,2,3-cd)pyrene 0.071"J ug/l 0.027 0085 1 M8270D ] 4/10/2013  4/112013 MDK 1

~ 1-Methyl naphthalene : 34 ug/l 0.019 0.061 1 M8270D 4/10/2013  4/11/2013 MDK 1
2-Methyl naphthalene 282 ug/l 0.016 0.052 1 M8270D 4/102013  4/112013 MDK 1
Naphthalene 0.32 ug/l 0.023 0.075 1 M8270D - 4/10/2013  4/11/2013 MDK 1
Phenanthrene 136 ug/l 0018 0059 1 M8270D 4/1012013  4/11/2013 MDK 1
Pyrene ' 0299 . ug/l 0025 008 1 M8270D 47102013 4/112013 MDK 1

Lab Code 5025001V .

Sample ID MW-308

Sample Matrix Water

Sample Date ~ 4/4/2013

' Result Unit LOD LOQ Dil Method - ExtDate Run Date Analyst Code
Organic ' o

BTEX . .
Benzene . <0.27 ug/l 0.27 085 1 GRO95/8021 4/102013 CIR 1
Ethylbenzene ~~. <0.82 ug/l 0.82 26 1 GRO95/8021 41012013 CIR 1
Toluene _ ‘ <08 ug/l 0.8 26 1 GRO95/8021 4/10”013  CIR 1
m&p-Xylene <16 ug/l 1.6 *52 1 GRO95/8021 4/10/2013 CJR 1
o-Xylene ' <0.81 ug/l 0.81 26 1 GRO95/8021 4/10/2013 CIR 1
PAH SIM :
Acenaphthene <0.021 ug/l 0.021 0.068 1 MB8270D . 471072013  4/1122013 MDK 1
Acenaphthylene ' <002 ug/l 002 0063 1 MB8270D 4/10R2013  4/112013 MDK 1
Anthracene 0.113 ug/l 0.02 0.064 I M8270D 4/1012013  4/112013 MDK 1
Benzo(a)anthracene <0.025 ug/l 0025 0078 1 MB8270D 4/10/2013  4/11/2013 MDK 6
Benzo(a)pyrene <0.018 ug/l 0018 0058 1 M8270D 4/102013  4/112013 MDK 6
Benzo(b)fluoranthene . - <0.02 T ugl 002 0063 1t M8270D 4/10/2013  4/11/2013 MDK 6
Benzo(g,h,i)perylene <0.023 ug/l 0023 0075 1 -M8270D 4/102013  4/11/2013 MDK 6
Benzo(k)fluoranthene <0.027 ug/l 0.027 0087 1 M8270D 4/10/2013  4/11/2013 MDK 6
Chrysene . <0018 ug/l 0.018 0.058 1 M8270D 4102013  4/112013 MDK 6
Dibenzo(a,h)arithracene <0023 , uglt 0023 0072 | M8270D 410013 4/1112013 MDK 6
Fluoranthene . <0.026 ugl 0.026 0084 1 M8270D 4/102013 4112013 MDK 1
Fluorene <002 - ug/l 002 0.063 1 M8270D 4/1072013  4/11/2013 MDK 1
Indeno(1,2,3-cd)pyrene <0027 - ugl 0027 0085 .1 M8270D -410R013  4/112013 MDK 6
1-Methyl naphthalene - <0019 ugh 0019 0061 1 M8270D 4710”013 4/1112013 MDK 1
2-Methyl naphthalene ' <0.016 ng/l 0016 0052 1| MS8270D 4/10/2013  4/11/2013 MDK 1
Naphthalene: 0.024 "J" ug/l 0.023 0.075 1 M8270D 4102013 41172013 MDK . |
Phenanthrene 0.029 "y ug/l 0.018. 0059 "1 MB8270D 4/10/2013  4/112013 MDK 1
Pyrene <0.025 ug/l 0.025 0.08 1 M8270D 4/10/2013  4/11/2013 MDK 1
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Project Name MOSS-AMERICAN I . ' Invoice # E25001
Proiect # 13701 )

Lab Code 5025001W . ,

. Sample ID MW-58 - )
Sample Matrix Water
Sample Date  4/4/2013

Result Unit - LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic )
BTEX
Benzene <0.27 ug/l 027 085 | GRO95/8021 4/102013 CIR 1
Ethylbenzene <0.82 ug/t 0.82 26 1 GRO95/8021 41012013 . CIR 1
Toluene <08 - ug/t " 08 26 1 GRO95/8021 4102013 CIR 1
mé&p-Xylene ’ <16 ug/l 1.6 52 1 GRO95/8021 4102013  CJR 1
o-Xylene <0.81 ugl 0.81 26 1 GRO95/8021 o 4/102013 CIR 1
PAH SIM " : ' '
Acenaphthene - - <0.021° ug/l 0.021 0068 | M8270D 4/10/2013  4/11/2013 MDK I
Acenaphthylene o <002 ug/l 002 0063 | M8270D 411012013 4/11/2013 MDK 1
Anthracene 0.030") ug/l " 002 0064 I M8270D - 4/10/2013 41172013 MDK 1
Benzo(a)anthracene <0.025 ug/l 0.025 0078 | M8270D 4/10/2013  4/11/2013 MDK 1
Benzo(a)pyrene <0.018 ug/l 0018 0058 1 M8270D 41102013 4/11/2013 MDK t
Benzo(b)fluoranthene ' <0.02 ug/l 002 0063 1 M8270D - 4/102013  4/11/2013 MDK |
Benzo(g,h,i)perylene <0.023 ug/l 0023 0075 I M8270D 4/10/2013  4/11/2013 MDK i
Benzo(k)fluoranthene <0.027 ug/l 0027 0087 I M8270D 4/10/2013  4/11/2013 MDK I
Chrysene <0.018 ug/l 0018 0058 1 M8270D 4/10/2013 41172013 MDK 1
Dibenzo(a,h)anthracene <0.023 ug/l 0023 0072 1 M8270D 4/1012013  4/1122013 MDK 1
Fluoranthene <0.026 ug/l 0026 0084 1 M8270D 4/10/2013  4/11/2013 MDK 1
Fluorene <0.02 ug/l 002 0.063 1 M8270D 4/10/2013 411120013 MDK 1
Indeno(1,2,3-cd)pyrene : <0.027 ug/l 0027 0085 1 M8270D 4/10/2013  4/11/2013 MDK i
1-Methyl naphthalene - <0.019 ©ougll 0019 0.061 1 M8270D 4/10/2013 4112013 MDK 1
2-Methyl naphthalene : <0.016 ugd . 0016 0052 | M8270D 4/102013 41112013 MDK 1
Naphthalene 0.025"J" ugl - 0023 0075 1 MS270D 4/102013 41172013 MDK 1
Phenanthrene <0.018 ugl 0018 0059 1 M8270D 4/1012013 * 41122013 MDK 1
Pyrene 1 <0.025 ug/t - 0025 008 1 MS270D . 41012013  4/11/2013 MDK 1

LabCode =~  5025001X
Sampie ID MW-A
Sample Matrix Water
Sample Date  4/4/2013

Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic '
BTEX
Benzene <0.27 ug/l 027 085 1 GRO95/8021 4/10/2013  CIR !
Ethylbenzene <0.82 ug/l 0.82 26 1 GRO95/8021 4102013 CIR i
Toluene ’ <0.8 ug/l 0.8 26 1 GRO95/8021 4/10/20i3 CJR 1
mé&p-Xylene <16 ug/l 1.6 52 1 .GRO95/8021 4/10/2013 CIR 1
0-Xylene \ <0.81 wl 0.81° 26, 1 GRO95/8021 47102013 CIR 1
PAH SIM . :
Acenaphthene <0.021 ug/l 0021 0068 1 M8270D 4102013 41172013 MDK {
Acenaphthylene <0.02 ug/l 002 0063 1 M8270D 4/10/2013  4/11/2013 MDK 1
Anthracene ’ 0.025")" ug/l 002 0.064 1 M8270D 4/1012013 41172013 MDK I
Benzo(a)anthracene <0.025 Cough 0025 0078 1 M8270D " 4102013 41172013 MDK 1
Benzo(a)pyrene <0018 ©ough 0018 0058 1 M8270D 4/1012013 4112013 MDK 1
Benzo(b)fluoranthene <0.02 " ugll 0.02 0063 1 M8270D 4/102013  4/11/2013 MDK I
Benzo(g,h,i)perylene <0.023 ug/l- 0023 0075 1 MS270D 41072013  4/11/2013 MDK 1
Benzo(k)fluoranthene <0.027 ug/l 0027 0.087 1 MB8270D 4/10/2013  4/112013 MDK 1
Chrysene <0.018 ug/l 0018 0058 1 M8270D 4102013 4112013 MDK 1
Dibenzo(a,h)anthracene - <0.023 ug/l 0.023. 0072 1 MB8270D 4/10/2013  4/11/20013 MDK 1
Fluoranthene <0.026 ug/l 0026 0084 1 M8270D 4/102013  4/1172013 - MDK !
Fluorene <0.02 ug/l 002 0063 1 M8270D 4/102013  4/112013 MDK 1
Indeno(1,2,3-cd)pyrene <0.027 ug/l 0027 0085 1 M8270D 4/10/2013  4/11/2013 MDK 1.
1-Methy] naphthalene <0.019 ug/l 0.019 0.061 1 M8270D 4/10/2013  4/11/2013 MDK 1
2-Methyl naphthalene <0.016 ug/l 0016 0052 1 M8270D 4/102013  4/1172013 MDK 1
Naphthalene | <0.023 ug/l 0.023 0075 1 MB8270D 4/10/12013  4/11/2013 MDK 1
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Project Name MOSS-AMERICAN Invoice # E25001
Proiect # 13701
Lab Code 5025001X
Sample ID MW-A
Sample Matrix Water
Sample Date  4/4/2013
- Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Phenanthrene 0.026 "J" ug/l 0018 0059 1 M8270D 4/1072013  4/11/2013 MDK 1
Pyrene <0.025 ug/l 0025 008 1 M83270D 4/10/2013  4/11/2013 MDK 1
Lab Code 5025001Y
Sample ID MW-B
Sample Matrix Water
Sample Date  4/5/2013 _ . _
Result Unit © LOD LOQ Dil Method’ Ext Date Run Date Analyst Code
- Organic ’
BTEX _
Benzene <027 ug/l 027 08 1 GRO95/8021 \ 4/10/2013 CIR t
Ethylbenzene <0.82 ~l\lg/l 0.82 26 1 GRO95/8021 4/1012013 . CIR ~ I
Toluene . <038 ug/l 08 26 -1 GRO95/8021 4/102013 CIR -
mé&p-Xylene <16 ug/l - 1.6 52 1 GRO95/8021 4/102013 CIR |
.0-Xylene <0.81 ug/l - 081 26 1 GRO95/8021 4/1012013 CJR 1
PAH SIM . _
Acenaphthene <0.021 ug/t 0.021 0.068 1 M8270D 4/1072013  4/112013 MDK 1
Acenaphthylene <0.02 ug/l 002 0.063 1. M8270D 4102013  4/112013 MDK 1
Anthracene <0.02 ug/l 002 0064 1 M8270D 4/1012013 4/112013 MDK 1
Benzo(a)anthracene <0.025 ug/l 0025 0078 - 1 MB8270D 4/1012013 - 4/1122013  MDK i
Benzo(a)pyrene <0.018 ug/l 0018 0.058 1 M8270D 4102013 4/1172013 MDK 1
Benzo(b)fluoranthene <0.02 ug/l 0.02 0.063 I M8270D 4102013  4/112013 MDK i
Benzo(g,h,i)perylene <0.023 ug/l 0.023 0075 1 M8270D 4/102013 4/112013 MDK 1
Benzo(k)fluoranthene <0.027 ug/l 0.027 0.087 1 M8270D 4102013 4/112013  MDK 1
Chrysene <0018 ug/l 0018 0058 1 M8270D 4/10/2013  4/112013 MDK I
‘Dibenzo(a,h)anthracene <0.023 ug/l 0023 0.072 1 M8270D 4/102013  4/11/2013 MDK 1
Fluoranthene <0.026 ug/l 0026 0084 1 M8270D 4102013  4/112013 MDK 1
Fluorene <0.02 ug/l 002 0063 1 MS8270D 4/10/2013  4/112013 MDK i
Indeno(1,2,3-cd)pyrene <0.027 ug/l 0027 0085 1 M8270D ‘41012013  4/112013 MDK 1
1-Methyl naphthalene <0.019 ug/l. 0.019 - 0.061 1 M8270D 41072013 4/112013 MDK 1
.2-Methy! naphthalene <0.016 ug/l 0016 0052 1 M8270D 4/10/2013  4/11/2013 MDK ]
Naphthalene 0.034 ug/l 0023 0075 - 1 M8270D 41012013 4/112013 MDK 1
Phenanthrene 0.037"JF ug/l 0018 0059 1 ~M8270D 4102013 4/1122013 MDK 1
Pyrene <0.025 ug/l 0.025 0.08 I MB8270D 4102013 4112013 MDK 1
Lab Code 5025001Z '
Sample ID MW-C
Sample Matrix Water
Sample Date  4/5/2013
Result Unit LOD LOQ Dil Method ExtDate Run Date Analyst Code
Organic
BTEX
Benzene <027 ug/l 027 085 1 GRO95/8021 4/10/2013 CIR 1
Ethylbenzene <0.82 ug/l 082 ' 26 1 GRO95/8021 4/102013 CIR 1
Toluene. <08 ug/l 0.8 26 1 GRO95/8021 4/102013 CJIR 1
mé&p-Xylene <16 ug/! 1.6 52 1 GRO95/8021 4/10/2013 CIR 1
o-Xylene <0.81 ug/l 0.81 26 1 GRO95/8021 4/102013 CIR 1
PAH SIM . .
Acenaphthene <0.021 ugfl 0021 0068 1 M8270D 4/102013  4/112013 MDK I
Acenaphthylene <0.02 ug/l 002 0.063 1 M8270D 41012013  4/11/2013 MDK 1
Anthracene - <0.02 ug/l 002 0.064 1 MB8270D 4102013 4/1112013 MDK 1
Benzo(a)anthracene <0.025 ug/l 0.025 0.078 1 M8270D 4102013 4/11/2013 MDK 1
Benzo(a)pyrene <0.018 ugl 0018 0.058 1 M8270D 41012013  4/i1/2013 MDK 1
Benzo(b)fluoranthene 0.039"J" ug/l 0.02 0063 1 MB8270D 4/10/2013  4/11/2013 MDK ]
Benzo(g,h,i)perylene 0.026"J" ugh 0023 0.075 1 M8270D 4/102013  4/11/2013 MDK i
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Project Name MOSS-AMERICAN. * Invoice# E25001°
Project # 13701

Lab Code 50250012

Sample ID MW-C

Sample Matrix Water

Sample Date  4/5/2013

Result Unit LOD LOQ Dil Method - Ext Date Run Date Analyst Code
Benzo(k)fluoranthene ’ <0.027 ug/l 0.027 0087 1 M8270D 4/10/2013  4/1172013 MDK 1
. Chrysene 0.028"J' ug/l 0.018 0.058 1 M8270D 4/10/2013  4/11/2013 MDK 1
Dibenzo(a,h)anthracene <0.023 ug/l 0023 0072 1 M8270D 4/10/2013  4/11/2013 MDK 1
Fluoranthene 0.052"J" “ug/l 0026 008 1 M8270D 4/10/2013  4/112013 MDK 1
Fluorene * <0.02 ug/l 002 0.063 1 M827OD 4/10/2013  4/t112013 MDK 1
Indeno(1,2,3-cd)pyrene. <0.027 ug/l 0.027 0.085 I M8270D © 4/10/2013  4/11/2013 MDK 1
. 1-Methyl naphthalene - 0.11 ug/t 0019 0061 1 M8270D v 4/10/2013  4/112013 MDK 1
2-Methy! naphthalene <0.016 ug/l 0.016 . 0.052 1 M8270D 4/10R2013  4/1172013- MDK 1
Naphthalene - <0.023 ug/l 0.023 0.075 1 MS8270D 4/10/2013  4/1172013 MDK 1
Phenanthrene ' 0.044"J". ug/l 0018 0059 1 M8270D 4/10/2013  4/11/2013 -MDK 1
Pyrene 0.046"T" ugfl 0.025 0.08 1 M8270D 4/10/2013  4/112013 MDK i
Lab Code 525001AA
Sample ID MW-D
Sample Matrix Water
Sample Date  4/5/2013 .
i Result " Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic '
BTEX .
Benzene <0.27 . ug/l 027 .085 1 GRO95/8021 4/10/2013 CIR 1
Ethylbenzene <0.82 ug/l 0.82 26 1 . GRO95/8021 4/102013 CJR 1
Toluene <038 ug/ 0.8 26 1 GRO95/8021 4/1012013 CIR 1
mé&p-Xylene <16 ug/l 1.6 5.2 , 1 GRO95/8021 4/102013 CIR 1
o-Xylene ) <0.81 ug/l 0.81 26 1 GRO95/8021 4/1012013 CIR 1
PAH SIM . ' . _
Acenaphthene <0.021 ug/l 0021 0068 1 M8270D 4/10/2013  4/11/2013 MDK 1
Acenaphthylene ' <0.02 ug/l 002 0.063 1 M8270D 4/10/2013  4/11/2013 MDK 1
Anthracene <0.02 ug/l .0.02 0.064 1 M8270D 4/10/2013  4/11/2013 MDK 1
Benzo(a)anthracene <0.025 ug/l 0.025 0.078 I M8270D 4/10/2013  4/11/2013 MDK |
Benzo(a)pyrene <0.0i8 ug/l 0.018 0.058 1 MB8270D 4/10/2013  4/11/2013 MDK 1
Benzo(b)fluoranthene ' <0.02 ug/l 002 0063 1 M8270D 4/10/2013  4/11/2013 MDK 1
Benzo(g,h,i)perylene .0'038 o ug/1 0.023 0.075 1 M8270D 4/10/2013  4/11/2013 MDK i
Benzo(k){luoranthene <0.027 ug/l 0.027 0087 1 M8270D 4/102013  4/112013 MDK 1
Chryser!e - 0.02"F" ug/l 0.018 0.058 1 M8270D 4/10/2013  4/t1/2013 MDK 1
Dibenzo(a,h)anthracene <0.023 ug/l 0.023 . 0.072 1 MB8270D 4/10/2013  4/11/2013 MDK 1
Fluoranthene <0.026 ug/l 0.026 0084 1 M8270D 4/10/2013  4/11/2013 MDK 1
Fluorene <0.02 ug/l 0.02 0063 1 M8270D 4/10/2013  4/11/2013 MDK 1
Indeno(1,2,3-cd)pyrene <0.027 ug/l 0.027 0.085 I M8270D 4/10/2013  4/11/2013 MDK 1
1-Methyl naphthalene _ <0.019 ug/l 0.019  0.061 1 M8270D 4/10/2013  4/11/2013 MDK 1
2-Methy! naphthalene : <0016 ug/l 0016 0052 | M8270D 4/10/2013  4/112013 MDK i
Naphthalene ¢ <0023 ug/l 0.023 0.075 1 M8270D 4/10/2013  4/112013 MDK 1
Phenanthrene : <0.018 ug/l 0.018 0.059 1 MB8270D 4/102013  4/112013 MDK 1
Pyrene <0.025 Jug/l 0.025 008 1 M8270D - 4/10/2013  4/1172013 MDK 1
Lab Code 525001BB
Sample ID MW-E
Sample Matrix Water
Sample Date ~ 4/5/2013 : .
) Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic
BTEX -
Benzene <027 ug/l 027 0385 1 GRO95/8021 4/102013 CIR 1
Ethylbenzene <0.82 ug/l . 0.82 26 1 GRO95/8021 41072013 CIR 1
Toluene <08 ug/l 0.8 26 1 GRO95/8021 . 4/102013 CJR 1
mé&p-Xylene <1.6 ug/l 1.6 52 1 GRO95/8021 4/10/2013  CIR 1
1 GRO95/8021 41102013 CIR 1

o-Xylene <0.81 ug/l 0.81 26
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Project Name MOSS-AMERICAN : Invoice # E25001
Proiect # 13701 ’ .

Lab Code 525001BB

Sample ID MW-E

Sample Matrix Water

Sample Date  4/5/2013

) Result Unit  LOD LOQ Dil Method Ext Date Run Date Analyst Code
PAH SIM _
Acenaphthene <0.021 ug/l 0.021 0.068 1 M8270D 4/10/2013  4/11/2013 MDK 1
Acenaphthylene <0.02 ug/l 0.02 0.063 1- M8270D 4/1012013  4/1172013 MDK 1
Anthracene <0.02 ug/l 0.02 0.064 1 M8270D 4/10/2013  4/112013 MDK 1
Benzo(a)anthracene <0.025 ug/l 0.025 0.078 1 M8270D 4/10/2013  411/2013 MDK 1
Benzo(b)fluoranthene 0.063 . ug/l 002 0063 1 MS8270D 4/10/2013  4/112013 MDK 1
Benzo(g,h,i)perylene 044 ug/l 0.023 0.075 1 M8270D 4/10/2013 41172013 MDK 1
- Benzo(k)fluoranthene <0.027 ug/ 0027 0087 1 MS8270D 40102013 41172013 MDK 1
Chrysene <0018 ug/l - 0018 0.058 1 M8270D 4/10/2013  4/1172013 MDK 1
Dibenzo(a,h)anthracene <0.023 ug/l 0023 0.072 1 MB8270D 4/10/2013 41122013 MDK 1
Fluoranthene <0.026 ug/ © 0.026 0.084 1 M8270D 4/102013  4/11/2013 'MDK 1
Fluorene <0.02 ug/l 002 0.063 1 M8270D 4/10/2013  4/11/2013 MDK 1
Indeno(1,2,3-cd)pyrene. 0.094 ug/l 0.027 0.085 1 M8270D . 4/1012013 4112013 MDK 1
1-Methyl naphthalene 2"y - ug/l 0019 0061 1 MS8270D 4/1012013 41112013 MDK 1
2-Methyl naphthalene <0.016 ug/l 0016 0052 1 M8270D 4/102013 4112013 MDK 1
Naphthalene ) <0.023 - ugfl 0.023 0075 1 M8270D 4/10/2013  4/112013 MDK 1
Phenanthrene 0.018"J" ) ug/l 0.018 0.059 1 M8270D 4/10/2013  4/11/2013 MDK 1,
Pyrene : 0.034"F8 ugfl . 0.025 = 0.08 1 M8270D 4/10/2013  4/11/2013 MDK |
Sample ID MW-F
Sample Matrix Water
Sample Date ~ 4/5/2013 _ : ,
Result Unit LOD LOQ Dii Method Ext Date Run Date Analyst Code
Organic ' '
BTEX .
Benzene . <027 . © ugl 0.27 0.85 1 GRO95/8021 4102013 CIR 1
Ethylbenzene ) <0.82 ug/l 0.82 26 1 GRO95/8021 B 4/10/2013 CIR 1
Toluene ' <038 ug/l 0.8 26 1  GRO95/8021 : 4/102013 CIR 1
mé&p-Xylene - <16 ugl 16 52 1 GRO95/8021 ’ 4/1072013 CIR 1
o-Xylene <0.81 ug/t 0.81 26 1 GRO95/8021 41072013 CIR 1
PAH SIM . . :
Acenaphthene <0.021 ug/l 0.021 0.068 1 MB8270D 4/1012013 41172013 MDK 1
Anthracene <0.02. ug/l 0.02 0.064 1 M8270D 4/10/2013  4/11/2013 MDK 1
Benzo(a)anthracene -0.03°" ug/l 0.025 0078 1 MS8270D 4/10/2013 4/1172013 MDK 1
Benzo(a)pyrene 0.039"F ugil 0.018 0058 1 M8270D 4/102013  4/11/2013 MDK 1
Benzo(b)fluoranthene 0.065 ugfl 0.02 0063 1 M8270D 4102013 4112013 MDK i
Benzo(g,h,i)perylene 0.188 ug/ 0023 0075 1 M8270D 4/10R013 4112013 MDK |
‘Benzo(k)fluoranthene : <0027 ug/l 0.027 . 0087 1 M8270D 4/10n013 . 41172013  MDK 1
Chrysene 006 . ug/l -0.018 0058 I MB8270D 4/10R013  4/112013 MDK 1
Dibenzo(a,hjanthracene © T <002 ugl . 0023 0072 1 MB8270D 410R013 41172013 MDK 1
Fluoranthene 0.087 ’ ugfl 0.026 0.084 1 M8270D 4/10/2013 4/1122013 MDK 1
Fluorene <0.02 ug/l 0.02 0.063 [ M8270D 4/10/2013 41172013 MDK 1
Indeno(1,2,3-cd)pyrene 004" ug/l 0.027 0.085 1 M8270D 4/10/2013  4/11/2013 MDK 1
1-Methyl naphthalene <0.019 . ugl 0.019 0.061 1 M8270D 4/102013 4/1172013 MDK 1
2-Methyl naphthalene : <0.016 ugfl 0016 0.052 1 MS8270D 471012013  4/11/2013 MDK i
Naphthalene S 0.027 . ug/l 0.023 0.075 1 MS8270D 4/10R2013, 4/1172013 MDK 1 .
Phenanthrene 0062 - ugfl 0018 0059 1 M8270D 4/1012013  4/1172013° MDK |
Pyrene ’ 0.127 ug/t 0.025 0.08 1 M8270D 4/1012013  4/112013 MDK 1
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Project Name = MOSS-AMERICAN

Invoice # E25001

Proiect # 13701
Lab Code 525001DD
Sample ID’ MW-G
Sample Matrix Water
Sample Date  4/5/2013
Result
Organic
BTEX
Benzene <0.27
Ethylbenzene <0.82
Toluene <08
mé&p-Xylene <16
o-Xylene <0.81
PAH SIM - '
Acenaphthene <0.021
Acenaphthylene <0.02
Anthracene <0.02
Benzo(a)anthracene <0.025
Benzo(a)pyrene <0.018
Benzo(b)fluoranthene <0.02 -
Benzo(g,h, i)perylene 0.047"J"
Benzo(k)fluoranthene <0.027
Chrysene <0.018
Dibenzo(a,h)anthracene <0.023
Fluoranthene <0.026
Fluorene N <0.02
Indeno(1,2,3-cd)pyrene <0.027
1-Methyl naphthalene <0019
2-Methyl naphthalene <0016
Naphthalene <0.023
Phenanthrene 0.02")"
Pyrene 0.033 "J"
Lab Code 525001EE
Sample ID MW-H
Sample Matrix - Water
Sample Date  4/5/2013
Result
Organic
BTEX
Benzene <027
Ethylbenzene <0.82
Toluene <08
mé&p-Xylene <16
o-Xylene <0.81
PAH SIM
Acenaphthene <0.021
i Acmaphmylepe <0.02
Anthracene <0.02
Benzo(a)anthracene 0.053 "J"
Benzo(a)pyrene 0.049 "J"
Benzo(b)fluoranthene 0.107
Benzo(g,h,i)perylene -0.107
Benzo(k)fluoranthene © <0027
Chrysene 0.082
Dibenzo(a,h)anthracene <0.023
Fluoranthene 0.153
Fluorene <0.02
Indeno(1,2,3-cd)pyrene 0.041 ")
1-Methyl naphthalene <0.019
2-Methyl naphthalene <0.016
Naphthalene - <0.023 .

Unit

ug/
" ug/t
ug/t
ug/l
ug/l

ug/l"

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l.

Unit

ug/l
ug/l
- ugfl
ug/l
ug/l

ug/l
ught
gl
ug/l
ug/l
ug/]
ug/t
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l-

LOD LOQ Dil

0.27
0.82
08
1.6
0.81

0.021
0.02
0.02

0.025

0.018
0.02

0.023

0.027
0.018
0.023
0.026

0.02
0.027
0.019
0.016
0.023
0.018
0.025

LOD LOQ Dil

0.27
0.82
08
1.6
0.81

0.021

0.02

0.02
0.025
0.018

0.02
0.023
0.027
0.018

0023

0.026

0.02
0.027
0019
0.016
0.023

0:85

26
26
52
2.6

"0.068

0.063
0.064
0.078
0.058
0.063
0.075
0.087

0058

0.072
0.084
0.063
0.085
0.061
0.052
0.075
0.059

© 008 -

0.85
2.6

T 26
52
26

0.068
0.063
0.064
0.078
0.058
0.063
0.075
0.087
0.058
0.072
0.084
0.063
0.085
0.061
0.052

0.075 .

et o et bt e e e e et e e e b e

—_— =

e G = Y oy

—

Method

GRO95/8021
GR0O95/8021
GR0O95/8021
GR0O95/8021
GRO95/8021

M8270D
M8270D
M8270D

- M8270D

M8270D
M8270D
M8270D
M8270D
M8270D
M8270D
M8270D
M$270D
M8270D
M8270D
M8270D
M8270D °
M8270D
M8270D

Method

" GRO95/8021

GR0O95/8021
GRO95/8021
GRO95/8021
GRO95/8021

M8270D
M8270D
M8270D
M8270D
M8270D
M8270D -
M8270D
M8270D
M8270D
M8270D
M8270D

. M8270D

M8270D
M8270D
M8270D
M8270D

WI DNR Lab Certification # 445037560

Ext Date

4/1012013 -

4/10/2013
4/10/2013
4/1072013
4/10/2013
4/10/2013
4/10/2013
4/10/2013
4/10/2013
4/10/2013
4/10/2013
4/102013
4/10/2013
4/10/2013
4/1012013
4/1012013
4/1012013
4/10/2013

Ext Date

4/1012013
411012013
4/1012013
41012013
4/1012013
4/1012013
4/10/2013
4/10/2013

4/10/2013-

4/10/2013
4/10/2013
4/10/2013
4/10/2013
4/10/2013
4/10/2013
4/10/2013

Run Date Analyst Code

4/10/2013
4/10/2013
4/10/2013
4/10/2013
4/10/2013

4/11/2013
4/11/2013
4/1172013
4/11/2013
4/11/2013
4/11/2013
4/11/2013
4/11/2013
4/11/2013
4/11/2013
41112013
4/11/2013
4/11/2013
4/11/2013
4/11/2013
41172013
4/11/2013
4/11/2013

Run Date Analyst Code

4/10/2013

CIR
CJR
CIR
CIR
CIR

MDK

MDK
MDK
MDK
MDK
MDK

MDK:

MDK
MDK
MDK
MDK

MDK
MDK
MDK

gt e e e e e e e mm bt e e e e e

CIR 1
4102013 CIR 1
4102013 CIR 1
4102013  CIR 1
4102013 CIR 1
4112013 MDK 1
4112013 MDK 1
4/11/2013 - MDK I
4112013  MDK 1
411/2013 MDK 1
4112013 MDK 1
41172013  MDK 1
4112013 MDK 1
41172013 MDK 1
41122013 MDK 1
4/1112013 MDK 1
41172013 MDK 1
41172013 MDK 1
4112013  MDK 1
41112013 MDK 1
41112013  MDK !
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" Project Name MOSS-AMERICAN _ Inveice # E25001
- Project # 13701 .

Lab Code 525001EE
Sample ID MW-H
Sample Matrix Water
Sample Date  4/5/2013 : . .
Result © Unit LOD LOQ Dil Method ExtDate Run Date Analyst Code

Phenanthrene 0.044 )" ug/l 0018 0059 1 M8270D 4107013 4/11/2013 MDK 1
Pyrene : 0.15 ) ug/l 0.025 0.08 1 M8270D 4/10/2013  4/11/2013 MDK 1
Lab Code 525001 FF '
Sample ID MW-I
Sample Matrix Water ’
Sample Date  4/5/2013 .
Result Unit LOD LOQ Dil Method ExtDate Run Date Analyst Code
. Organic :
BTEX )
Benzene - <027 ©Lougl 027 085 1 GRO95/8021 4/10/2013 CIR 1
Ethylbenzene = - <082 ugi 0.82 26 1 GRO95/8021 4102013 CIR 1
Toluene <0.8 “ugl 0.8 26 l GR095/8021 4 4/102013  CIR i
_ mé&p-Xylene <16 ug/l 1.6 52 1 GRO95/8021 41022013 CIR 1
" 0-Xylene ' <0381 ~ugfl 0.81 26 1 -GRO95/8021 . 4102013 CIR- 1
PAH SIM
Acenaphthene <0.021 ug/l 0.021 0068 1 M8270D 4102013 4112013 MDK 1
Acenaphthylene <0.02 ug/l 002 0063 1 MS8270D . -4/102013 41172013 -MDK~ 1
Anthracene <0.02 ug/l 002 0064 1 MB8270D 4102013 4/11/2013 MDK i
Benzo(a)anthracene 0.055 "J" ug/1 0.025 0078 1 M8270D 4102013 41172013 MDK 1
Benzo(a)pyrene 0.093 ug/l 0.018 0058 1 M8270D . 471012013 4/ 112013 MDK i
Benzo(b)fluoranthene 0.222 ug/l 002 0063 1 M8270D 4/102013  4/11/2013 MDK 1
Benzo(g,h,i)perylene - : 0.152 ug/l 0023 0075 1 -M8270D 4/102013  4/11/2013 MDK ]
Benzo(k)fluoranthene 0.071 ") ug/l -0.027 0087 1 M8270D 4/1012013 41172013 MDK 1
Chrysene ) 0.111 Cugl: 0.018 0.058 1 M8270D 4/102013 4112013 MDK I
Dibenzo(a,h)anthracene - <0.023 . ug/ 0023 0072 "1 M8270D 410”013 4/112013 MDK 1
Fluoranthene 0.196 ug/l 0.026 0084 1 1\48270D © 40013 4112013 MDK 1
Fluorene o <0.02 ug/l 0.02"" 0.063 ‘T-"M8270D - 4102013 4112013 MDK 1
Indeno(1,2,3-cd)pyrene 0.093 - ug/ 0027 0085 1| MS8270D 4/1012013 4112013 MDK 1
1-Methyl naphthalene <0.019 ug/l 0019 0061° 1 M8270D 4102013 41172013 “MDK 1
2-Methyl naphthalene <0.016 ug/l 0016 0052 1 M8270D 4/102013  4/112013 MDK 1
Naphthalene . <0.023 ug/l 0.023 0075 1 M8270D 41072013 4112013 MDK 1
Phenanthrene . 0.087 ug/l 0.018 0059 1 M8270D 4107013 4112013 MDK 1
Pyrene 0.16 ug/l 0.025 008 1 M8270D 41072013 4112013 MDK 1
Lab Code 525001GG
Sample 1D MW-J
Sample Matrix Water _
Sample Date  4/5/2013 - . , : :
Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic :
BTEX S
Benzene : <027 . ugl 027 085 1 GRO95/8021 41022013 CIR 1
)Ethylbenzene <0.82 ug/l 0.82 26 1 GRO95/8021 41072013 CJR 1
Toluene <08 ug/l 08 26 1 GRO95/8021 4102013 CIR 1
mé&p-Xylene <16 ug/l 1.6 52 1 GRO95/8021 4102013 CIR 1
o-Xylene . <0.81 ug/l 0.81 26 1 GRO95/8021 -41102013 CIR 1
PAH SIM . :
Acenaphthene ' <0.021 ug/l. 0.021 0068 1 M8270D 4/102013 41172013 MDK 1
Acenaphthylene <002 - ug/l -0.02 0063 1 M8270D 4102013 41172013 MDK 1
Anthracene ) <0.02 ug/l 002 0064 1 M8270D 4/10/2013  4/11/2013 MDK I
Benzo(a)anthracene 0.026 "1 ug/l - 0.025 0078 1 M8270D 4100013 4112013  MDK 1
Benzo(a)pyrene 0.025"F" ug/l 0.018 0058 1 M8270D ) 47102013 41172013 MDK 1
Benzo(b)fluoranthene 0.055°J" ug/l 002 0063 1 . M8270D 41072013  411/2013 MDK 1
1 M8270D 41072013  4/11/2013 MDK 1

Benzo(g,h,i)perylene 0.054"J" ug/l 0.023 0075
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Prdject Name MOSS-AMERICAN Invoice# E25001

Proiect # 13701 :
Lab Code 525001GG
Sample ID MW-J
Sample Matrix Water
Sample Date  4/5/2013 .

' Result Unit LOD ,LOQ Dil Method Ext Date Run Date Analyst Code

Benzo(k)fluoranthene <0.027 ug/l 0027 0087 1 M8270D 411072013 4/11/2013 MDK 1
Chrysene 0.038"1" ug/! 0018 0058 1 M8270D" - 41102013 4/11/2013 MDK 1
Dibenzo(a,h}anthracene | <0023 ug/ 0023 0072 1 M8270D 4107013 41172013  MDK 1
Fluoranthene : 0.061 " © gl 0026 0084 1  M8270D 4107013 " 4/11/72013 MDK 1
Fluorene <002 ug/! 002 0063 1 M8270D © 4102013 4/11/2013 . MDK 1
Indena(1,2,3-cd)pyrene <0027 ug/ 0027 0085 1 MB8270D 4102013 4/11/2013 MDK 1
1-Methy! naphthalene 0.025"" ug 0019 0061 1 M8270D 410013 4/11/2013 MDK - 1
2-Methyl naphthalene <0.016 ug/ 0016 0052 1 M8270D 41012013 4112013 MDK 1
Naphthalene 0032" - ugl . 0023 0075 1 MB8270D 4102013 4112013 MDK 1
Phenanthrene . 0047 ug/l 0018 0059 -1 M8270D . 41072013 4/11/2013 MDK 1
1" M8270D 4100013 4/1172013 MDK 1l

Pyrene . "0.058 " ug/l 0.025 0.08

Lab Code 525001HH
Sample ID°  DUPLICATE #1
Sample Matrix Water

Sample Date  4/5/2013

Result Unit LOD LOQ Dil Method Ext Date Run Date Apalyst Code
Organic ' :
BTEX' )
Benzene . <027 ug/l 027 085 1  GRO95/8021 4/10/2013 CIR 1
Ethylbenzene . <0.82 ug/t 0.82 26 1 GRO95/8021 4/10/2013 CRR 1
Toluene ) <08 ug/l 08 26 1 GRO95/8021 4/10/2013 CIR 1
mé&p-Xylene <16 ug/l 1.6 52 1 GRO95/8021 4/10/2013 CIR 1
o-Xylene . <0.81 ug/l 0381 26 1 GRO95/8021 ' 4/10/2013 CIR 1
Lab Code 52500111 .

Sample ID DUPLICATE #2
“Sample Matrix Water
Sample Date  4/5/2013

Result Unit- LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic : ' : '

BTEX : :

Benzene <027 ugd ~ 027 085 1 GRO95/8021 41102013 CIR 1
Ethylbenzene - <0.82 ug/l 0.82 26 1 GRO95/8021 4/102013  CIR i
Toluene T <08 ug/l - 0.8 26 1 GRO95/8021 4/10/2013  CJR 1
mé&p-Xylene <16 ug/l 16 52 1 GRO95/8021 4/1072013  CIR 1
o-Xylene <081 uwl ~ 081 26 1 GRO95/3021 4/102013 CIR 1

- Lab Code 5250011
. Sample ID DUPLICATE #3
. Sample Matrix Water . .
" Sample Date  4/5/2013 : : -

Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic ' '

BTEX

Benzene . <027 ug/ 027 085 1 GRO95/8021 . 410013 CIR 1
Ethylbenzene ) . <0382 ug/l 0.82 26 1 GRO95/8021 4/10/2013 CIR 1
Toluene <08 ug/ 0.8 26 1 GRO95/8021 4/10/2013 CIR 1
m&p-Xylene <16 ug/l 1.6 52 1 GRO95/8021 4/10/2013 CIR 1
o0-Xylene <0.8l1 ug/l 0.81 26 1 GRO95/8021 4/10/2013 CIR - I
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‘Project N\ame MOSS-AMERICAN ' Invoice # E25001
Proiect# . 13701

Lab Code 525001KK
Sample ID DUPLICATE #4

Sample Matrix Water
Sample Date  4/5/2013

Result Unit - LOD LOQ Dil Method ~ ExtDate Run Date Analyst Code™

Organic ' :

BTEX .

Benzene <027 ug/l 0.27 085 1 GRO95/8021 41072013 CIR 1

Ethylbenzene <082 ug/l 082 26 1 GRO95/8021 41012013 CIR 1

Toluene ) <08 . ug/l 08 26 1 GRO95/8021 ) 41072013 CJR i

mé&p-Xylene <16 ug/l - 1.6 52 1 GRO95/8021 _4/10/2013  CIR f

o-Xylene <0.81 ug/l 0.81 26 1 GRO95/8021 41072013 CJR 1
Lab Code 525001LL

Sample ID EQUIP BLANK
Sample Matrix Water
Sample Date  4/5/2013

Result Unit LOD LOQ Dit Method Ext Date Run Date Analyst Code
Organic : : : ’ '
BTEX _
Benzene ) <027 ug/l 027 085 1 GRO95/8021 47102013  CIR 1
Ethylbenzene o <0.82 ug/l 0.82 26 1 GRO95/8021 . 4102013 CIR 1
Toluene <038 ug/ 08 26 1 GRO95/8021 4102013 CIR 1
mép-Xylene <16 ug/l 1.6 52 1 GRO95/8021 4102013 CIR -1
o-Xylene <0381 ug/l 0.81 26 1 GRO95/8021 410/2013 CIR 1
Lab Code 525001MM ' ‘
Sample 1D B
Sample Matrix Water.
Sample Date  4/5/2013 : . :
Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code
Organic ’ '
BTEX
Benzene ] . <027 ug/t 027 085 1 GRO95/8021 41012013 CJR 1
Ethylbenzene <0.82 ug/l 0.82 26 1 GRO95/8021 4110/2013  CIR i
Toluene - <08 ug/l 0.8 26 1 GRO95/8021 41012013 CIR 1
mé&p-Xylene <lL6 ug/l 1.6 52 1 GRO95/8021 4/10/2013 CIR 1
o-Xylene : <0381 ug/l 08F - 26 1 GRO95/8021, 4102013 CIR I
Lab Code 525001NN
SampleID  MW-78-W
. Sample Matrix Water~ -
Sample Date  4/5/2013
: ' : Result Unit LOD LOQ Dil Method ExtDate Run Date Analyst Code
Organic ' ' '
BTEX
Benzene <027 ug/1 027 085 1 GRO95/8021 4112013 CIJR 1
Ethylbenzene <082 ug/l 0.82 26 1 GRO95/8021 - 4112013 CIR 1
Toluene ) <08 ug/l ) 08 26 | GRO95/8021 41172013 CIR 1
mé&p-Xylene <16 - ug/l - 16. 52 | GRO95/8021- 4112013 CIR 1
o0-Xylene - Ls6"I" ug/l 0.81 26 1 GRO95/8021 41172013 CIR 1
PAH SIM : _ '
Acenaphthene 291 ug/l 21 6.8 100 M8270D 4/10/2013  4/12/2013 MDK i
Acenaphthylene 245" ug/t 2 63 100 MB8270D 4/102013  4/12/2013 MDK 1
Anthracene 183 ug/l 2 64 100 M8270D 4/10/2013  4/12/2013 MDK 1
Benzo(a)anthracene <25 ug/l 25 7.8 100 M8270D 4/102013  4/12/2013 MDK 1
Benzo(a)pyrene <18 ug/l 1.8 58 100 M8270D 4/1012013  4/12/2013 MDK 1
i

Benzo(b)fluoranthene - <2 ug/l 2 6.3 100 M8270D 4/1012013 4121013  MDK

WIDNR Lab Certification # 445037560 ' Page 21 of 23



Project Name MOSS-AMERICAN ' Invoice # E25001
Proiect # 13701 '

:Lab Code 525001NN
‘Sample ID  MW-7S-W
Sample Matrix Water
Sample Date  4/5/2013 '

Result Unit ©° LOD LOQ Dil -Method Ext Date Run Date Analyst Code

Benzo{g,h, )perylene <23 ug/t 23 75 100 M8270D 47107013 4/122013 MDK 1
Benzo(k)fluoranthene , <27 ug/l 27 87 100 MS8270D 471012013 4/1212013 MDK 1
Chrysene To<18 © ugll 18 58 100 M8270D 4/1012013  4/12/2013 MDK 1
Dibenzo(a,h)anthracene <23 ug/l 23 72 100 M8270D 4/1012013  4/12/2013 MDK 1
Fluoranthene 144 : ugil 26 84 100 M8270D 4/1012013  4/12/2013 MDK 1
Fluorene 162 ' ug/l 2 63 100 M8270D 4/10/2013  4/12/2013 MDK 1
Indeno(1,2,3-cd)pyrene <217 ug/l 2.7 85 100 MS8270D - 4/102013  4/12/2013 MDK 1
1-Methyl naphthalene 136 ug/l 19 -61 100 M$270D 4/1012013  4/12/2013 MDK 1
2-Methyl naphthalene . 152 ©ougl 16 52 100 M8270D 4/10n013  4/122013 MDK 1
Naphthalene 64 ug/l 23 (15 .100 M8270D 4/10/2013  4/12/2013 MDK 1
Phenanthrene m Cugll 1.8 59 100 M8270D 4/102013 41212013, MDK 1
Pyrene. , 75" ugh 25 - 8 100 M8270D 4/10/2013  4/12/2013 MDK . -1
Lab Code 52500100

Sample ID MW:348-N

Sample Matrix Water ‘

Sample Date  4/5/2013 - ' .

' Result Unit LOD LOQ Dil Method Ext Date Run Date Analyst Code

Organic - '
BTEX . ) .
Benzene <027 ug/l 027 085 1 GRO9Y5/8021 4112013 CIR 1
Ethylbenzene <0.82 ug/l 082 26 1| GRO95/8021 41172013  CIR 1
Toluene <038 ug/l 08 26 1 GRO95/8021 4/11/2013 CIR 1
mé&p-Xylene ' <16 ugh 16 52 1 GRO95/8021 4112013 CIR 1
o-Xylene <0.81 ug/l 0.81 26 1 GRO95/8021 4112013 CIR 1
PAH SIM .
Acenaphthene 0.059 "' ug/ 0021 0068 1 M8270D 471012013 41172013 MDK g
Acenaphthylene . <0.02 ug/l 002 0063 1 M8270D 4/102013  4/1112013 MDK T
Anthracene 0.023 T ugl - 002 0064 1 M8270D 471012013  4/112013 MDK 1
Benzo(a)anthracene <0025 ug/l 0025 0078 1 M8270D 4/102013  4/112013 MDK i
Benzo(a)pyrene <0018 ug/l 0018 0058 1 M8270D 4/1012013  4/11/2013 MDK 1
Benzo(b)fluoranthene <0.02 ug/l 002 0063 1 MS8270D 41012013  4/11/2013 MDK 1
Benzo(g,h,i)perylene © <0023 ug/t 0023 0075 1 M8270D 41012013 4/1172013 MDK 1
Benzo(k)fluoranthene . <0.027 ug/t 0.027 0087 1 M8270D 4/1072013  4/1112013 MDK 1
Chrysene ‘ <0018 ug/ 0018 0058 1 M8270D 4/102013  4/11/2013 MDK 1
Dibenzo(a, h)anthracene <0.023 ugil 0023 0072 1 M8270D ‘41012013 4/1172013 MDK 1
Fluoranthene ' <0.026 ug/l 0026 0084 1 M8270D 4/102013  4/11/2013 MDK 1

_ Fluorene . 00347 ug/ 002 0063 1 _M8270D 4/10013 41172013 MDK 1
Indeno(1,2,3-cd)pyrene <0.027 ug/l 0.027 0085 1 M8270D 41072013 4/1122013 MDK 1
1-Methyl naphthalene 0.055 " ug/l 0019 0061 1 M8270D 4/1072013  4/1172013 MDK 1
2-Methyl naphthalene 0039 - ug/l 0016 0052 1 MS8270D 4102013 4/11/2013 MDK 1
Naphthalene 0053" " ug/l 0023 0075 1 M8270D - 4/107013  4/11/2013 MDK 1
Phenanthrene 0.057"F ug/l 0018 0059 1 MS8270D 411072013 4/1112013 MDK 1
Pyrene <0.025 ug/l 0025 008 I 1

M8270D 4/102013  4/11/2013 MDK
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Project Name MOSS-AMERICAN

Invoice # E25001

Proiect # 13701
"J" Flag: Analyte detected between LOD and LOQ LOD Limit of Detection LOQ Limit of Quantitation
Code Comment
1 Laboratory QC within limits.
6 The surrogate recovery not within established limits.

All solid sample results reported on a dry weight basis unless otherwise indicated. All LOD's and LOQ's are:
adjusted for dilutions but not dry weight. Subcontracted results are denoted by SUB in the analyst field.

Authorized Signature 7/’

AR
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CHAIN ¢ CUSTODY RECORD

Lab L.D. #

Account No. :

Quote No.:

!‘«Promct #: ' 37 0 ‘

7: s

Sy nergy

Environmental Lab, Inc.

1990 Prospect Ct. = Appleton, W1 54914
920-830-2455 » FAX 920-733-0831

Chain# N ( ,773

Pagel_olﬁ

___ Rush Analysis Date Required
{Rushes accepted only with prior authorization)

Normal Turn Around

‘:‘;arnpl'pr shgrlue
Project (Name / Location): MCJ.SS ﬁ/ mer \ CAan Ml \w&ulfee, D\)T" Analysis Requested Other Analysis
Reporis To: MdF I-ZUJ ISIQM Invoice To:
(‘omp'myS' 5 M&_ G‘v‘ {bnMW' Company
: e w
address 1300 (Jest Canal Street address W ] 4l
Cily Stale Zip M;Mkee IAI5‘3233 City State Zip / L / %7 .§ g ﬂ:": 5 gé § §9
Phuruf_ﬂ:l lL bqa L'—[Z,S B Phone C~ E o % o § & égg )(
FAx id -by¥3-¢2zio FAX 38| | BlEEessE Y PiDy
Collection Filtered| No. of Sample - o :?: g g E_ T 8 8 - § gg 9] o
Lab | D, Date  Tine -(COMP| Grab YA | Containers (f;!rayt‘r,ii)‘ Proservation | & | | 2| = d‘;i =12/0/0|%
SMI&@ /313011 N o e | ACL %
; TG ¥B3 o N, A S el -
e < Enn N : &) HEL
TR 4 3 (305 M - & ACL X R
[ tC:-_S_:.__ 33 (2 N & HeL X
ETGS-S i3 2 N A &N HCL X
S T ypizido | | N U [2%) ReL
______3»‘_ TG i3 2o N 4 & HCL ,
l‘l‘ C"‘I . N‘ Y éu) H c‘-— l(
T Eztoz, ﬂdj‘ i< N &N | Hel Y
somments/Special Instructions (*Specily groundwater "GW", Drinking Waler “DW", Waste Water "WW", Soil °S", Air “A”, Oil, Sludge etc.)

i

Temp. of Temp. Blank. i

Sarpla Integrity - To be camplaiad by rocawlng tab. C
Melhod of Shipmant : ‘

Time Date

| Cooler seal inlact upon: oceipt:

i
ed By isi Time le , Received By: (sign')
% W AT

ST |

Received in Laboratory By: (‘M‘\V'RM_—_

Date: L‘ =l 13

[ ——




CHAIN € CUSTODY RECORD | s’ nergy ~ Chain# o _(Q ,\;’74

LabliD:# o ik S AT : . Page_g-_of
Account No - GuotéNo:c Environmental Lab, Inc. Sample Handling_Request
Poectt. 1310 | ' ot o i 4 o
i ' - . ’ 1990 P t Ct. » Appleton, W1 54914 9 icn s . e
Sarmpler: tsinature) /gi( Sty ' 920-830.2455 + FAX 820.793-0631 X Normal Tum Around
Project (Name / LocationJ:M oSS -A&e‘n‘cﬁn M| ‘u)au Kee ] LQI Analysis Requested Other Analysis
Reports To:MQ«F\'&q\ IS‘“V\ ' Invoice To:
Company& aMA Ew'a fonmenta | Company o
Address|30vo M &M‘ Street | Address \ M}\}/A 23 % &
City State Zip MilWiukee WTs3233 | city state zip /"&/ o § § | ElalglE [Blsle
Phone 93 1ZS | Phone Z 28 | 528 SRR
ax__ @ -et3-4210  |[mx 32 BEL st PID/
, ' n ilte 3 Sampl ololzlelz|£8I8|y FID
Sompio 10, | oy 7w [oomp|arab| ) | oo presenaton | €18 1213212 E §§§‘LD
M%-BBS ki i ds ™ i Hw_ | HeL ' X
MUW-32ZN Wl 635 : . & Al : X
v (MW-38S WA 1S A &N | 'R ¥ :
i .Mu}"?_’quJiﬁ[LmZ.? N (W) HEL X
PZ-03 M3l o8 N Iz, HeL X
MW -78 tf-%o. % N GW | HEL X
MR - 3LS B N Y &) | HeL X %
MW -2 ]S #afizi2i1 4 GW | HeL X i
S MW -3[S BAfAI2S] N &N | HeL X X
[/ /i3 N Y G W Hel X

Comments/Special Instructions (*Specify groundwater "GW", Drinking Water "DW", Waste Water "WW", Soil “S™, Air “A", Oil, Sludge etc.)

‘ ;whb’* v "”?’,Bi‘ ‘?- Time Received By: (sign ) Time Date
Bl (#1190 5—/

Received in Laboratory By:%;\{g)\,v. Time: |o. - Date: | ™

cooramaumm_ Noi




CHAIN( CUSTODY RECORD | Chain# o ( 3775
A . sy nergy Pageb_ of _@5

LablD.# = z
T r—— Environmental Lab, inc. e
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B8 IMINTE /41110 N g IR HCL A )
o~ MW~ - sf:m N ¢ LA | HCL X
Comments/Special Instructions (*Specify groundwater "GW", Drinking Water “DW", Waste Water “WW~, Soil “S", Air "A", Oil, Sludge etc.)
e TR e e T e Reli. Ey-‘ Time Date, Received By: (sign ) Time Date
sty oo entons g, | SESRISIRYL T SR
Received in Laboratory By: Q\z\ 3}(\{"&4_——— Time: 0'0c Date: Q‘b~‘3
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FIGURES 1-2, 1-3 & 14
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Attachment 6

Notitication of Next Five—Ye—ar Review



Sé” @ g . UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 m g REGION 5
% T _ 77 WEST JACKSGN BOULEVARD

Hipors® CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF:

June 4, 2014

Thomas Wentland, State: Project Manager -
Wisconsin Department of Natural Resources

Southeast District Office/Plymouth Service Center

1155 Pllgrlm Road

Plymouth, WI 53073

Re: Moss-American Superfund Site — Notification of Five-Year Review Start

Dear M%ds

This letter is to notify you that the United States Enivironmental Protection Agency (EPA) is.
beginning the process of working on the next five:-year review for the Moss-American Superfund
Site in- Milwaukee, Wisconsin. This review for Moss-American will be conducted according to
the requirements of Section 121:of CERCLA, as amended by the Superfund Amendments and

- Reauthorization Act of 1986 (SARA) Tts objective is to evaluate the remedy implemented at the
site and determme if it remains protectwe of human health and the environment.

"The five-year review report is due no later than late March 2015. We are pr0v1dmg you this

. notification so:that EPA and WDNR can begin the riecessary coordination activities. At the
éarliest convenience, I would like fo discuss key action items with you; such as the site

: mspectlon issuance of the requlred public notice, getting input from the public, and any other "

- issues that are of concern to you.

I look forward working with you oi this néxt 'ﬁye_:;yrea‘r review for Moss-American, If you have
. any questions, you can reach e at (__3_12) 886-6195.

Sincerely, =

Ross del Rosario
Remedial Project Manager

Recycled/Recyclable s Printd with Vegetahla Cit Basad inls an 100% Recycled.Pager (100% Post-Consumar)
g 3




| .Atta'chment 7

~ Public Notice Ad -



EPA Begins Review .
of Moss-American Superfund Site
Milwaukee, Wisconsin

The U.S. Environmental Protection Agency is conducting a five-year
review of the Moss-American Superfund site. The site comprises 88
acres of a former creosote facility at the intersection of Brown Deer
and Granville roads and a portion of the Little Menomonee River,
adjacent to the former facility. The Superfund law requires regular
checkups of sites that have been cleaned up or where cleanup has
been ongoing for at least five years - with waste managed on-site -
to make sure the cleanup continues to protect people and the
environment. This is the fourth five-year review of this site.

EPA cleaned up polycyclic aromatic hydrocarbon, or PAH,
contamination in the site’s soil and sediment. About six miles of the
Little Menomonee River was also rerouted or dredged.

More information is available at the Mill Road Library, 6431 N. 76th
St., Milwaukee, and at www.epa.gov/Region5/sites/mossamerican.
The review shou_ld be completed by March 2015.

The five-year reView is an opportunity for you to tell EPA about site
conditions and any concerns you have. Contact:

Susan Pastor - Ross Del Rosario
Community Involvement Coordinator Remedial Project Manager
312-353-1325 312-886-6195
pastor.susan@epa.gov delrosario.rosauro@epa.gov

You may also call EPA toll-free at 800-621-8431, 8:30 a.m.
to 4:30 p.m., weekdays.

A418411-01



http://www.epa.gov/Region5/sites/mossamerican

~Attachment 8

Site Inspection Report



Five-Year Review Site Inspection Checklist

I. SITE INFORMATION

Site name: Moss American NPL Site Date of inspection: 07/16/14

Location and Region: Milwaukee, WI (RS) | EPA ID: WID039052626

Agency, office, or company leading the Weather/temperature: 67°F

assisted by WDNR

Remedy Includes: (Check all that apply) _
O Landfill cover/containment [0 Monitored natural attenuation
X Access controls - 0 Groundwater containment
X Institutional controls [ Vertical barrier walls

X Groundwater pump and treatment (Funnel & Gate/Air Sparge)
[ Surface water collection and treatment
X Other _ Soil — Low-temp. thermal desorption, Sediment — Rerouting & Excavation

Attachments: X Inspection team roster attached O
Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager: Name: Tom Wentland, (WDNR)  Title: Site Manager Date: 7/16/14
Interviewed Mr. Wentlant at site [ at office [ by phone Phone no. (920)893-8528
Problems, suggestions; X Report attached

2. O&M staff: WDNR performing O & M — Not required to be onsite
Name

Title
Date
Interv1ewed at site [ at office [ by phone Phone no. Q@ 8(’?3«-@0 23
Problems, suggestions; [1 Report attached
3 Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response

office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

Agency: WDNR
Contact: Tom Wentland, Site Manager Phone No.: (920) 893-8528

Problems; suggestions; [1 Report attached

4. Other interviews (optional) [ Report attached.




III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

O&M Documents
O O&M manual [ Readily available O Up to date
O
: N/A
[ As-built drawings [ Readily available O Up to date
O
N/A
X Maintenance logs [1 Readily available [ Up to date
O
N/A
Remarks
Site-Specific Health and Safety Plan X Readily available O Up to date
O
N/A
[ Contingency plan/emergency response plan [ Readily available O Up to date
O
N/A
Remarks
O&M and OSHA Training Records [ Readily available [ Up to date
O

@®

Remarks

Permits and Service Agreements

[ Air discharge permit [0 Readily available O Up to date
xN/A
[ Effluent discharge [0 Readily available O Up to date
xN/A
[0 Waste disposal, POTW [ Readily available O Up to date
: _ xN/A
[ Other permits [ Readily available O Up to date
: xN/A
Remarks

Gas Generation Records [ Readily available O Up to

date xN/A




Questions during Moss-American FYR site inspection:

" 1. Are there any changes in State or local laws you are aware of that may impact the

protectiveness at the Moss-American site?

2. What is the state of groundwater quality, based on comparison of 2013 test results with
the 2010 survey?

3. Describe field activities the State has performed since taking over the 0 & M
responsibilities in 20127

4. Are there any O & M activities (e.g., groundwater momtonng, security, mowing) that the

* State has not been able to perform? If there are any, please describe such activities and
reasons why they haven’t been performed?

5. Have there been incidents of trespassing/vandalism/etc. that you are aware of since the
last five-year review in 2010‘7



'D.eIRosario-, Ross

From: - Wentland, Thomas A - DNR <Thomas Wentland@wnsconsun gov>
Sent: : Tuesday, July 22, 2014 10:46 AM
To: i " DelRosario, Ross )
Subject: ' 2014 FYR Answers to Site Inspection Questions.
Attachments: ) removed.txt
1. No.

~ 2. Based on the results of a groundwater monitoring and site evaluation report completed in April of 2013,
performed by the Sigma Group, contractor for the Wisconsin Department of Natural Resources, the site
exhibits improvement in groundwater quality from the previous groundwater monitoring event
completed in September 2010 performed by Weston Solutions, Inc. The noted improvements are
summarized as follows:

a. Total PAH concentrations have decreased at all on-site sample locations since September 2010.

b. No indication of free- phase product was present at MW-7S where an oily-sheen was observer in
September 2010,

c. The sheet-pile containment and m—s1tu treatment systems have effectively contained and remediated
the majority of the groundwater 1mpacts

d. Based on one round of data from the newly installed wells located immediately outside the sheet-pile
area no indication of groundwater plume migration outside the containment area is evident.

e. Groundwater quality data from monitoring well MW-33S and piezometer PZ-02 loeated near the
northeast portion of the sheet-pile area show decreasing concentrations of total PAHs the data also
indicate no plum migration around the containment area.

. 3. The Wisconsin Department of Natural Resources contracted with the Srgma Group, to conduct
groundwater monitoring and s1te evaluation in April of 2013.

4. No, we have not proposed any activities at the 51te since the 2013 samplmg Although there is nothmg
limiting our act1v1ty at the site. .

5. Vandalism dlscovered June 2012 Control building was broken into and many items were damaged See
attached photos.

We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to évaluate how | did.

Thomas A. Wentland

Waste Management Engineer

Wisconsin Department of Natural Resources
1155 Pilgrim Road, Plymouth, Wi 53073
Phone: 920-893-8528

Fax: 920-892-6638 _
thomas.wentland@wi.gov


mailto:Thomas.Wentland@wisconsin.gov




Remarks

6. Settlement Monument Records [ Readily available O Up to date
xN/A
Remarks
ik Groundwater Monitoring Records xReadily available O Up to date
; O
N/A
Remarks
8. Leachate Extraction Records [J Readily available O Up to date
xN/A
Remarks
9. Discharge Compliance Records
O Air [0 Readily available O Up to date
xN/A
O Water (effluent) [ Readily available O Up to date
XN/A
Remarks
10. Daily Access/Security Logs [ Readily available O Up to date
xN/A .
Remarks
IV. O&M COSTS
. \O&M Organization L
State in-house * [0 Contractor for State * 6“'&@
[ PRP in-house 20|
[ Federal Facility in-house [ Contractor for Federal Facility
O Other
2. O&M Cost Records

[0 Readily available 0O Up to date
O Funding mechanism/agreement in place
Original O&M cost estimate  $150,000_(Est. from PRP) Breakdown attached

Total annual cost by year for review period if available

From To [0 Breakdown attached
Date Date ; Total cost

From To : [J Breakdown attached
Date Date Total cost ‘

From To [ Breakdown attached
Date Date Total cost

From To [J Breakdown attached

Date Date Total cost




From To [J Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs During Review Period
Describe costs and reasons: _Costs for operating the gw system (about $150K) appear reasonable.

V. ACCESS AND INSTITUTIONAL CONTROLS XApplicable [ N/A

A. Fencing - There is fencing around the perimeter of the former wood treating site.

1. Fencing damaged %Location shown on site map XGates
secured
0
N/A
Remarks Walk through of the site did not reveal any major damage to the fencing around the site

B. Other Access Restrictions

I; Signs and other security measures [ Location shown on site map ON/A
Remarks_Gates/fencing appear to be in good order.

C. Institutional Controls (ICs)

5 Implementation and enforcement
Site conditions imply ICs not properly implemented

Yes No
(]
N/A
Site conditions imply ICs not being fully enforced
Yes No
O
N/A
Type of monitoring (e.g., self-reporting, drive by)
Frequency
Responsible party/agency PRP has provided evaluation on effectiveness of deed restrictions put in place
by county and railroad. .
Contact Keith Watson (Tronox) ~_ Project Manager
Name Title
Date
Phon
e no.
Reporting is up-to-date
]

Yes 0 No
O




N/A
Reports are verified by the lead agency

O
Yes O No
O
N/A
Specific requirements in deed or decision documents have been met O Yes. ONo
O
N/A
Violations have been reported
Yes O No
B
N/A
Other problems or suggestions: [ Report attached
2. Adequacy xICs are adequate [ ICs are inadequate O
] N/A
Remarks Deed restrictions placed by the county and the railroad are in effect.
D. General
k: Vandalism/trespassing [J Location shown on site map XNo vandalism evident
Remarks
2. Land use changes on site 1 N/A
Remarks
3 Land use changes off site (1 N/A
Remarks
VI. GENERAL SITE CONDITIONS
A. Roads x Applicable O N/A
1 Roads damaged O Location shown on site map O Roads
adequate[]
N/A

Reniarks_Roads in and out of the site were in good condition and traffic along it were generally normal.

B. Other Site Conditions

Remarks:




VII. LANDFILL COVERS - [ Applicable X N/A

A. Landfill Surface

1% Settlement (Low spots) [ Location shown on site map [ Settlement not evident
Areal extent Depth
Remarks

2; Cracks O Location shown on site map O Cracking not evident
Lengths Widths Depths
Remarks

3 Erosion [ Location shown on site map [ Erosion not evident
Areal extent Depth
Remarks

4. Holes O Location shown on site map O Holes not evident
Areal extent Depth
Remarks

5t Vegetative Cover O Grass [ Cover properly established [0 No signs of stress
[ Trees/Shrubs (indicate size and locations on a diagram) '
Remarks '

6. Alternative Cover (armored rock, concrete, etc.) ON/A
Remarks $

7L Bulges [ Location shown on site map O Bulges not evident
Areal extent Height
Remarks

8. Wet Areas/Water Damage [0 Wet areas/water damage not evident
O Wet areas 0O Location shown on site map ~ Areal extent
O Ponding O Location shown on site map Areal extent
O Seeps O Location shown on site map Areal extent
[ Soft subgrade [ Location shown on site map Areal extent
Remarks

9. Slope Instability O Slides O Location shown on site map [ No evidence of slope instability
Areal extent :
Remarks

B. Benches O Applicable X N/A

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope




in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

Flows Bypass Bench [ Location shown on site map 0 N/A or
okay
Remarks
Bench Breached [ Location shown on site map 0 N/A or
okay
Remarks
Bench Overtopped [0 Location shown on site map O N/A or
: okay
Remarks

C. Letdown Channels [ Applicable X N/A

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies.)

Settlement [ Location shown on site map [0 No evidence of settlement
Areal extent Depth
Remarks

Material Degradation [ Location shown on site map [ No evidence of degradation
Material type Areal extent
Remarks

Erosion O Location shown on site map O No evidence of erosion
Areal extent Depth
Remarks

Undercutting [ Location shown on site map O No evidence of undercutting
Areal extent Depth
Remarks

Obstructions  Type [ No obstructions
[ Location shown on site map Areal extent

Size

Remarks

Excessive Vegetative Growth Type
[J No evidence of excessive growth

[ Vegetation in channels does not obstruct flow
[ Location shown on site map Areal extent
Remarks

D. Cover Penetrations [ Applicable XN/A




I5 Gas Vents O Active [ Passive
O Properly secured/locked [0 Functioning O Routinely sampled
O Good
condition
O Evidence of leakage at penetration [0 Needs Maintenance
ON/A
Remarks
2 Gas Monitoring Probes
[ Properly secured/locked [ Functioning O Routinely sampled
O Good
condition
O Evidence of leakage at penetration [0 Needs Maintenance
, O N/A
Remarks
3. Monitoring Wells (within surface area of landfill)
O Properly secured/locked [0 Functioning [0 Routinely sampled
- O Good
condition
O Evidence of leakage at penetration [0 Needs Maintenance
ON/A
Remarks
4. Leachate Extraction Wells
[ Properly secured/locked [ Functioning O Routinely sampled
O Good
condition
O Evidence of leakage at penetration . 0 Needs Maintenance
ON/A
Remarks
5 Settlement Monuments [ Located O Routinely surveyed
O N/A
Remarks

E. Gas Collection and Treatment[] Applicable

X N/A

Ja

Gas Treatment Facilities
O Flaring

0 Good condition
Remarks

[0 Thermal destruction [ Collection for reuse

[J Needs Maintenance

2. Gas Collection Wells, Manifolds and Piping
O Good condition 00 Needs Maintenance
Remarks
3% Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)

[ Good condition [0 Needs Maintenance = [ N/A

Remarks




F. Cover Drainage Layer O Applicable X N/A

1. Outlet Pipes Inspected O Functioning X N/A
Remarks

23 Outlet Rock Inspected O Functioning X N/A
Remarks

G. Detention/Sedimentation Ponds O Applicable X N/A

1. Siltation Areal extent Depth ON/A
[ Siltation not evident
Remarks

2 Erosion Areal extent Depth
O Erosion not evident
Remarks

3 Outlet Works [ Functioning O N/A
Remarks

4. Dam [ Functioning O N/A
Remarks

H. Retaining Walls O Applicable X N/A

Tt Deformations [ Location shown on site map O Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks

2. Degradation O Location shown on site map [0 Degradation not evident
Remarks

I. Perimeter Ditches/Off-Site Discharge O Applicable OO N/A

1. Siltation O Location shown on site map [ Siltation not evident
Arcabiextontiig? PO Sl Depth
Remarks

2 Vegetative Growth O Location shown on site map ON/A
[ Vegetation does not impede flow
Avealiextent: Rt arlie T 55 7 Type
Remarks

Ly Erosion O Location shown on site map O Erosion not evident

Areal extent Depth




Remarks

4. Discharge Structure O Functioning [ N/A
Remarks

VIII. VERTICAL BARRIER WALLS [ Applicable X N/A

18 Settlement O Location shown on site map O Settlement not evident

Areal extent Depth
Remarks

2 Performance Monitoring Type of monitoring
[ Performance not monitored
Frequency [0 Evidence of breaching
Head differential
Remarks

IX. GROUNDWATER/SURFACE WATER REMEDIES X Applicable ON/A

A. Groundwater Extraction Wells, Pumps, and Pipelines

O
Applicablé
O
N/A
1 Pumps, Wellhead Plumbing, and Electrical
[0 Good condition O All required wells properly operating [1 Needs Maintenance X N/A
Remarks: Facility does not use extraction wells._Instead, it uses a “funnel and gate” system.
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
O Good condition [0 Needs Maintenance
Remarks
3t Spare Parts and Equipment
[ Readily available O Good condition [ Requires upgrade [ Needs to be provided
Remarks '
B. Surface Water Collection Structures, Pumps, and Pipelines O Applicable X
N/A
1. Collection Structures, Pumps, and Electrical
0 Good condition [ Needs Maintenance

Remarks Uses 3 air blowers located in the gw treatment system.




Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
0 Good condition [ Needs Maintenance
Remarks

Spare Parts and Equipment
[0 Readily available 0 Good condition [ Requires upgrade [ Needs to be provided
Remarks

C. Treatment System O Applicable [ N/A

1B

Treatment Train (Check components that apply)

[0 Metals removal O Oil/water separation O Bioremediation
O Air stripping - [ Carbon adsorbers

O Filters

0 Additive (e.g., chelation agent, flocculent)

XOthers___Air Sparging using a funnel and gate to bring contaminated gw to treatment zone
O Good condition [ Needs Maintenance

[0 Sampling ports properly marked and functional

[0 Sampling/maintenance log displayed and up to date

XEquipment properly identified

O Quantity of groundwater treated annually
[0 Quantity of surface water treated annually
Remarks

Electrical Enclosures and Panels (properly rated-and functional)
ON/A [ Good condition [0 Needs Maintenance
Remarks Functioning as intended

Tanks, Vaults, Storage Vessels
ON/A O Good condition O Proper secondary containment 1 Needs Maintenance
Remarks Holding tank inside gw treatment building not being used .

Discharge Structure and Appurtenances
ON/A [ Good condition [0 Needs Maintenance
Remarks

Treatment Building(s)

ON/A X Good condition (esp. roof and doorways) O Needs repair
[ Chemicals and equipment properly stored

Remarks

Monitoring Wells (pump and treatment remedy)

O Properly secured/locked - X Functioning O Routinely sampled
: X Good
condition
O All required wells located O Needs Maintenance ON/A

Remarks




D. Monitoring Data

I3, Monitoring Data
X Is routinely submitted on time O Is of acceptable
quality
2z Monitoring data suggests:
X Groundwater plume is effectively contained [0 Contaminant concentrations are
declining '
D. Monitored Natural Attenuation
i Monitoring Wells (natural attenuation remedy)
O Properly secured/locked [ Functioning [ Routinely sampled
O Good
condition
O All required wells located [0 Needs Maintenance X
N/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

XI. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
plume, minimize infiltration and gas emission, etc.).

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

(€5 Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
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Follow-up to Site Inspection
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REPLY TO THE ATTENTION OF:

July 17, 2014

Thomas Wentland, State Project Manager
Wisconsin Department of Natural Resources
Southeast District Ofﬁce/Plymouth Service Center
1155 Pilgrim Road

Plymouth, WI 53073

Re: Moss-American Superfund Site
Five-Year Review Inspection/Interview Followup

Dear &ﬁan_d:

It was a pleasure meeting with you at the site yesterday, as part of a site inspection and interview
for the upcoming five-year review. As a follow-up to the site visit, EPA would like to |
summarize key points we discussed during the visit:

1. The site needs to be mowed, particularly in the areas where the monitoring wells are
located. ‘(ou agreed that WDNR will perform this task, which is part of O & M
responsibilities which the State is required to perform, prior to the end of summer. You
indicated that an existing State contract for mowing services can used for Moss-American
and the expense is below the threshold requiring additional approval/authorization. We

. also agreed that, if necessary, EPA may be able to provide funding assistance via the
existing cooperative agreement, if WDNR requests it. Per our discussion, we would like
the mowing completed prior to September 30, 2014;

2. Based on our conversation yesterday, you will modify your initial responses to the list of
questions we provided you in advance of the site visit. Youindicated that this will
require minimal effort and should be completed quickly.- EPA requests that the modified
responses to our questions be submitted to us no later than July 25, 2014;

‘3. We verified that the river crossing located on the eastern side of the site has been
removed. This was performed as part of the additional removal activities performed by
EPA’s contractor in the summer and fall of 2011.

Recycled/Recyclable e Printed with Vegetable Oil Based Inks on 100% Recycled Paper (100% Post-Consumer)



EPA appreciates your éssistance in conducting this five-year review inspection on Moss- -
American. If you have any additional suggestions/thoughts on what we discussed during the
visit, please feel free to contact me at your convenience. I can be reached at (312) 886-6195.

Sincerely, o
Lctplye

Rd5s del Rosario ,

Remedial Project Manager

“~
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State Responses to Interview Questions |



. DelRosario, Ross

From: : Wentland, Thomas A - DNR <Thomas Wentland@wisconsin.gov>
Sent: Tuesday, July 22, 2014 10:46 AM
To: ' ' DelRosario, Ross
Subject: ' 2014 FYR Answers to Site Inspection Questlons
Attachments: ' removed.txt
1. No.

2. Based on the results of a groundwater monitoring and site evaluation report completed in April of 2013,
performed by the Sigma Group, contractor for the Wisconsin Department of Natural Resources, the site
exhibits improvement in groundwater quality from the previous groundwater monitoring event
completed in September 2010 performed by Weston Solutions, Inc. The noted improvements are

. summarized as follows: : :

a. Total PAH concentrations have decreased at all on-site sample locations since Se_ptember 2010.

b. No indication of free-phase product was present at MW-7S where an oily-sheen was observer in
September 2010. :

c. The sheet-pile containment and in-situ treatment systems have effectwely contained and remediated
the majority of the groundwater impacts.

d. Based on one round of data from the newly installed wells located immediately outside the sheet-pile
area no indication of groundwater plume migration outside the contamment area is evident.

e. Groundwater quality data from monitoring well MW-33S and pl_ezometer PZ-02 located near the
northeast portion of the sheet-pile area show decreasing concentrations of total PAHs; the data also
indicate no plum migration around the containment area.

3. The Wisconsin Department of Natural Resources contracted with the Sigma Group, to conduct
groundwater monitoring and site evaluation in April of 2013.

4. No, we have not proposed any activities at the site since the 2013 samplmg Although there is nothing
limiting our activity at the site.

..5. Vandalism discovered June 2012 Control building was broken into and many items were damaged. See
attached photos

Wé aré committed to ser\iice excellence. _
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. - : N

Thomas A. Wentland

Waste Management Engineer

Wisconsin Department of Natural Resources
1155 Pilgrim Road, Plymouth, WI 53073
'Phone: 920-893-8528
- Fax: 920-892-6638
thomas.wentland@wi.gov


mailto:Thomas.Wentland@wisconsin.gov

Questions during Moss-American FYR site inspection:

1.

protectiveness at the Moss-American site?

What is the state of groundwater quality, basetf on comparison of 2013 test results with
the 2010 survey?

Describe field activities the State has performed since takmg over the O & M
responsibilities in 20127

Are there any O & M activities (e.g., groundwater momtormg, security, mowing) that the
State has not been able to perform? If there are any, please describe such activities and
reasons why they haven’t been performed?

Have there been incidents of trespassing/vandalism/etc. that you are aware of since the
last five-year review in 20107 -

Are there any changes in State or local laws }au are aware of that may impact the



Moss-American Superfund Site
4 Five-Year Review Report

Site Photos
June 2014 _



Moss-American Superfund Site
June 2014

View of Groundwater Treatment Building Inside Groundwater Treatment Building
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Moss-American Superfund Site
June 2014

View of Little Menomonee River near
View of monitoring well in treatment area western edge of site




Moss-American Superfund Site
June 2014

View of river downstream from gw
View of monitoring well network treatment building




Moss-American Superfund Site
June 2014

Monitoring well near groundwater

View of site looking to the west treatment building




Moss-American Superfund Site
June 2014

View of river near demolished river
crossing View of site to the north
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