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State of WisconsinDepartment of Natural ResourcesPO Box 7921, Madison WI 53707-7921dnr.wi.gov
Notice:  Pursuant to ch. 292, Wis. Stats., and chs. NR 726 and 746, Wis. Adm. Code, this form is required to be completed for case closure requests. The closure of a case means that the Department of Natural Resources (DNR) has determined that no further response is required at that time based on the information that has been submitted to the DNR. All sections of this form must be completed unless otherwise directed by the Department.  DNR will consider your request administratively complete when the form and all sections are completed, all attachments are included, and the applicable fees required under ch. NR 749, Wis. Adm. Code, are included, and sent to the proper destinations. Personal information collected will be used for administrative purposes and may be provided to requesters to the extent required by Wisconsin's Open Records Law (ss. 19.31 - 19.39, Wis. Stats.).  Incomplete forms will be considered “administratively incomplete” and processing of the request will stop until required information is provided.
Site Information
SUBMIT AS UNBOUND PACKAGE IN THE ORDER SHOWN
Note:         In order to fill and save this form electronically, it must be opened using Adobe Reader or Acrobat software.Save a copy of the file, open Adobe Reader, select File > Open and browse for the file you saved.
This electronic file can be saved and attached to an email. Refer to the job announcement for submittal instructions.
WTM Coordinates
WTM Coordinates
WTM Coordinates Represent
WTM Coordinates Represent:
Fees and Mailing of Closure Request
1.         Send a copy of page one of this form and the applicable ch. NR 749, Wis. Adm. Code, fee(s) to the DNR Regional EPA (Environmental Program Associate) at http://dnr.wi.gov/topic/Brownfields/Contact.html#tabx3.  Check all fees that apply:
Total Amount of Payment $
Total Amount of Payment
Monitoring Wells (Not Abandoned)
Monitoring Well(s), Not Abandoned Well or Continued Sampling (E8)
2.         Send one paper copy and one e-copy on compact disk of the entire closure package to the Regional Project Manager assigned to your site.  Submit as unbound, separate documents in the order and with the titles prescribed by this form.  For electronic document submittal requirements, see http://dnr.wi.gov/files/PDF/pubs/rr/RR690.pdf.
Site Summary
If any portion of the Site Summary Section is not relevant to the case closure request, you must fully explain the reasons why in the relevant section of the form.  All information submitted shall be legible.  Providing illegible information will result in a submittal being considered incomplete until corrected.
 
1.         General Site Information and Site History
2.         General Site Conditions
         A.         Soil/Geology
         B.         Groundwater
3.         Site Investigation Summary
         A.         General
         B.         Soil
         C.         Groundwater
         D.         Vapor
         E.         Surface Water and Sediment
4.         Remedial Actions Implemented and Residual Levels at Closure
This situation applies to the following property or Right of Way (ROW):
Case Closure Situation  - Continuing Obligation
(database fees will apply, ii. - xiv.)
MaintenancePlan
Required
Source
Property
Affected
Property
(Off-Source)
i.
iii.
iv.
v.
vi.
Cover/Barrier/Engineered Cover or Control for (soil) groundwater infiltration pathway
Yes
None of the following situations apply to this case closure request.
NA
Residual soil contamination exceeds ch. NR 720 RCLs.
NA
•         Not Abandoned (filled and sealed)
NA
Cover/Barrier/Engineered Cover or Control for (soil) direct contact pathways (includes vapor barriers)
Yes
5.         Continuing Obligations: Includes all affected properties and rights-of-way (ROWs).  In certain situations, maintenance plans are also required, and must be included in Attachment D.
         Directions:         For each of the 3 property types below, check all situations that apply to this closure request.                  (NOTE:  Monitoring wells to be transferred to another site are addressed in Attachment E.)
ROW
Property Type:
Yes
ii.
NA
Residual groundwater contamination exceeds ch. NR 140 ESs.	
vii.
Structural Impediment: impedes completion of investigation or remedial action (not as a performance standard cover)
NA
viii.
Residual soil contamination meets NR 720 industrial soil RCLs, land use is classified as industrial
NA
ix.
Vapor Mitigation System (VMS) required due to exceedances of vapor risk screening levels or other health based concern
Yes
NA
x.
Vapor: Dewatering System needed for VMS to work effectively
Yes
NA
xi.
Vapor: Compounds of Concern in use:  full vapor assessment could not be completed
NA
NA
xii
Vapor: Commercial/industrial exposure assumptions used.
NA
NA
xiii.
Vapor: Residual volatile contamination poses future risk of vapor intrusion
NA
xiv.
Site-specific situation: (e. g., fencing, methane monitoring, other) (discuss with project manager before submitting the closure request)
Site specific
•         Continued Monitoring (requested or required)
Monitoring Wells Remain:
6.         Underground Storage Tanks
         A.         Were any tanks, piping or other associated tank system components removed as part of the investigation
                  or remedial action?
 
         B.         Do any upgraded tanks meeting the requirements of ch. ATCP 93, Wis. Adm. Code, exist on the property?
 
         C.         If the answer to question 6.B. is yes, is the leak detection system currently being monitored?         
7.A.B.C.
Has this firm ever been registered for water well drilling in Wisconsin before? Y/N
Has this firm ever been registered for water well drilling in Wisconsin before? Y/N
Has this firm ever been registered for water well drilling in Wisconsin before? Y/N
General Instructions
All information shall be legible.  Providing illegible information will result in a submittal being considered incomplete until corrected.  For each attachment (A-G), provide a Table of Contents page, listing all ‘applicable’ and ‘not applicable’ items by Closure Form titles (e.g., A.1. Groundwater Analytical Table, A.2. Soil Analytical Results Table, etc.).  If any item is ‘not applicable’ to the case closure request, you must fully explain the reasons why.
Data Tables (Attachment A)
Directions for Data Tables:
·         Use bold and italics font for information of importance on tables and figures. Use bold font for ch. NR 140, Wis. Adm. Code ES attainments or exceedances, and italicized font for ch. NR 140, Wis. Adm. Code, PAL attainments or exceedances.   
·         Use bold font to identify individual ch. NR 720 Wis. Adm. Code RCL exceedances.  Tables should also include the corresponding groundwater pathway and direct contact pathway RCLs for comparison purposes.  Cumulative hazard index and cumulative cancer risk exceedances should also be tabulated and identified on Tables A.2 and A.3.
·         Do not use shading or highlighting on the analytical tables.
·         Include on Data Tables the level of detection for results which are below the detection level (i.e., do not just list as no detect (ND)). 
·         Include the units on data tables.
·         Summaries of all data must include information collected by previous consultants.  
·         Do not submit lab data sheets unless these have not been submitted in a previous report.  Tabulate all data required in s. NR 716.15(3)(c), Wis. Adm. Code, in the format required in s. NR 716.15(4)(e), Wis. Adm. Code.
·         Include in Attachment A all of the following tables, in the order prescribed below, with the specific Closure Form titles noted on the separate attachments (e.g., Title: A.1. Groundwater Analytical Table; A.2. Soil Analytical Results Table, etc.).
·         For required documents, each table (e.g., A.1., A.2., etc.) should be a separate Portable Document Format (PDF).
A.         Data Tables
         A.1.         Groundwater Analytical Table(s): Table(s) showing the analytical results and collection dates for all groundwater sampling points (e.g., monitoring wells, temporary wells, sumps, extraction wells, potable wells) for which samples have been collected.
         A.2.         Soil Analytical Results Table(s): Table(s) showing all soil analytical results and collection dates.  Indicate if sample was collected above or below the observed low water table (unsaturated versus saturated).
         A.3.         Residual Soil Contamination Table(s):  Table(s) showing the analytical results of only the residual soil contamination at the time of closure.  This table shall be a subset of table A.2 and should include only the soil sample locations that exceed an RCL.  Indicate if sample was collected above or below the observed low water table (unsaturated versus saturated).  Table A.3 is optional only if a total of fewer than 15 soil samples have been collected at the site.
         A.4.         Vapor Analytical Table(s):  Table(s) showing type(s) of samples, sample collection methods, analytical method, sample results, date of sample collection, time period for sample collection, method and results of leak detection, and date, method and results of communication testing.
         A.5.         Other Media of Concern (e.g., sediment or surface water):  Table(s) showing type(s) of sample, sample collection method, analytical method, sample results, date of sample collection, and time period for sample collection.         
         A.6.         Water Level Elevations: Table(s) showing all water level elevation measurements and dates from all monitoring wells. If present, free product should be noted on the table.
         A.7.         Other: This attachment should include:  1) any available tabulated natural attenuation data; 2) data tables pertaining to engineered remedial systems that document operational history, demonstrate system performance and effectiveness, and display emissions data; and (3) any other data tables relevant to case closure not otherwise noted above.  If this section is not applicable, please explain the reasons why.
Maps, Figures and Photos (Attachment B)
Directions for Maps, Figures and Photos:
·         Provide on paper no larger than 11 x 17 inches, unless otherwise directed by the Department.  Maps and figures may be submitted in a larger electronic size than 11 x 17 inches, in a PDF readable by the Adobe Acrobat Reader.  However, those larger-size documents must be legible when printed.
·         Prepare visual aids, including maps, plans, drawings, fence diagrams, tables and photographs according to the applicable portions of ss. NR 716.15(4), 726.09(2) and 726.11(3), (5) and (6), Wis. Adm. Code.   
·         Include all sample locations.
·         Contour lines should be clearly labeled and defined.
·         Include in Attachment B all of the following maps and figures, in the order prescribed below, with the specific Closure Form titles noted on the separate attachments (e.g., Title: B.1. Location Map; B.2. Detailed Site Map, etc).
·         For the electronic copies that are required, each map (e.g., B.1.a., B.2.a, etc.,) should be a separate PDF. 
·         Maps, figures and photos should be dated to reflect the most recent revision. 
         B.1.         Location Maps
                  B.1.a.         Location Map: A map outlining all properties within the contaminated site boundaries on a United States Geological Survey (U.S.G.S.) topographic map or plat map in sufficient detail to permit easy location of all affected and/or adjacent parcels. If groundwater standards are exceeded, include the location of all potable wells, including municipal wells, within 1200 feet of the area of contamination.
                           B.1.b.         Detailed Site Map: A map that shows all relevant features (buildings, roads, current ground surface cover, individual property boundaries for all affected properties, contaminant sources, utility lines, monitoring wells and potable wells) within the contaminated area. This map is to show the location of all contaminated public streets, and highway and railroad rights-of-way in relation to the source property and in relation to the boundaries of groundwater contamination attaining or exceeding a ch. NR 140 ES, and/or in relation to the boundaries of soil contamination attaining or exceeding a RCL.  Provide parcel identification numbers for all affected properties.
         B.1.c.         RR Sites Map:  From RR Sites Map (http://dnrmaps.wi.gov/sl/?Viewer=RR Sites) attach a map depicting the source property, and all open and closed BRRTS sites within a half-mile radius or less of the property.
         B.2.         Soil Figures
                  B.2.a.         Soil Contamination:   Figure(s) showing the location of all identified unsaturated soil contamination.  Use a single contour to show the horizontal extent of each area of contiguous soil contamination that exceeds a soil to groundwater pathway RCL as determined under ch. NR 720.Wis. Adm. Code.  A separate contour line should be used to indicate the horizontal extent of each area of contiguous soil contamination that exceeds a direct contact RCL exceedances (0-4 foot depth). 
                                    B.2.b.         Residual Soil Contamination:  Figure(s) showing only the locations of soil samples where unsaturated soil contamination remains at the time of closure (locations represented in Table A.3).  Use a single contour to show the horizontal extent of each area of contiguous soil contamination that exceeds a soil to groundwater pathway RCL as determined under ch. NR 720 Wis. Adm. Code.  A separate contour line should be used to indicate the horizontal extent of each area of contiguous soil contamination that exceeds a direct contact RCL exceedence (0-4 foot depth).  
         B.3.         Groundwater Figures 
                           B.3.a.         Geologic Cross-Section Figure(s): One or more cross-section diagrams showing soil types and correlations across the site, water table and piezometric elevations, and locations and elevations of geologic rock units, if encountered.  Display on one or more figures all of the following:
                                    ·         Source location(s) and vertical extent of residual soil contamination exceeding an RCL.  Distinguish between direct contact and the groundwater pathway RCLs.
                                    ·         Source location(s) and lateral and vertical extent if groundwater contamination exceeds ch. NR 140 ES.
                                    ·         Surface features, including buildings and basements, and show surface elevation changes. 
                                    ·         Any areas of active remediation within the cross section path, such as excavations or treatment zones.
                                    ·         Include a map displaying the cross-section location(s), if they are not displayed on the Detailed Site Map (Map B.1.b.)  
                   B.3.b.         Groundwater Isoconcentration: Figure(s) showing the horizontal extent of the post-remedial groundwater contamination exceeding a ch. NR 140, Wis. Adm. Code, PAL and/or an ES.  Indicate the date and direction of groundwater flow based on the most recent sampling data. 
                   B.3.c.         Groundwater Flow Direction: Figure(s) representing groundwater movement at the site. If the flow direction varies by more than 20° over the history of the site, submit two groundwater flow maps showing the maximum variation in flow direction.  
         B.3.d.         Monitoring Wells:  Figure(s) showing all monitoring wells, with well identification number.  Clearly designate any wells that: (1) are proposed to be abandoned; (2) cannot be located; (3) are being transferred; (4) will be retained for further sampling, or (5) have been abandoned.
         B.4.         Vapor Maps and Other Media 
                            B.4.a.         Vapor Intrusion Map: Map(s) showing all locations and results for samples taken to investigate the vapor intrusion pathway in relation to residual soil and groundwater contamination, including sub-slab, indoor air, soil vapor, soil gas, ambient air, and communication testing.  Show locations and footprints of affected structures and utility corridors, and/or where residual contamination poses a future risk of vapor intrusion.
                   B.4.b.         Other media of concern (e.g., sediment or surface water): Map(s) showing all sampling locations and results for other media investigation. Include the date of sample collection and identify where any standards are exceeded. 
                   B.4.c.         Other: Include any other relevant maps and figures not otherwise noted above.  (This section may remain blank).
         B.5.         Structural Impediment Photos:  One or more photographs documenting the structural impediment feature(s) which precluded a complete site investigation or remediation at the time of the closure request.  The photographs should document the area that could not be investigated or remediated due to a structural impediment.  The structural impediment should be indicated on Figures B.2.a and B.2.b.
Documentation of Remedial Action (Attachment C)
Directions for Documentation of Remedial Action:
·         Include in Attachment C all of the following documentation, in the order prescribed below, with the specific Closure Form titles noted on the separate attachments (e.g., Title: C.1. Site Investigation Documentation;  C.2. Investigative Waste, etc.).
·         If the documentation requested below has already been submitted to the DNR, please note the title and date of the report for that particular document requested. 
          C.1.         Site investigation documentation, that has not otherwise been submitted with the Site Investigation Report.
         C.2.         Investigative waste disposal documentation.
         C.3.         Provide a description of the methodology used along with all supporting documentation if the RCLs are different than those contained in the Department’s RCL Spreadsheet available at:  http://dnr.wi.gov/topic/Brownfields/Professionals.html.
         C.4.         Construction documentation or as-built report for any constructed remedial action or portion of, or interim action specified in s. NR 724.02(1), Wis. Adm. Code.
         C.5.         Decommissioning of Remedial Systems.  Include plans to properly abandon any systems or equipment.
         C.6.         Other.  Include any other relevant documentation not otherwise noted above (This section may remain blank).
Maintenance Plan(s) and Photographs (Attachment D)
Directions for Maintenance Plans and Photographs:Attach a maintenance plan for each affected property (source property, each off-source affected property) with continuing obligations requiring future maintenance (e.g., direct contact, groundwater protection, vapor intrusion).  See Site Summary section 5 for all affected property(s) requiring a maintenance plan.  Maintenance plan guidance and/or templates for: 1) Cover/barrier systems; 2) Vapor intrusion; and 3) Monitoring wells, can be found at:  http://dnr.wi.gov/topic/Brownfields/Professionals.html#tabx3
         D.1.         Descriptions of maintenance action(s) required for maximizing effectiveness of the engineered control, vapor mitigation system, feature or other action for which maintenance is required:
                  ·         Provide brief descriptions of the type, depth and location of residual contamination.
                  ·         Provide a description of the system/cover/barrier/monitoring well(s) to be maintained.
                  ·         Provide a description of the maintenance actions required for maximizing effectiveness of the engineered control, vapor mitigation system, feature or other action for which maintenance is required.
                  ·         Provide contact information, including the name, address and phone number of the individual or facility who will be conducting the maintenance.
         D.2.         Location map(s) which show(s): (1) the feature that requires maintenance; (2) the location of the feature(s) that require(s) maintenance  - on and off the source property; (3) the extent of the structure or feature(s) to be maintained, in relation to other structures or features on the site; (4) the extent and type of residual contamination; and (5) all property boundaries.
         D.3.         Photographs for site or facilities with a cover or other performance standard, a structural impediment or a vapor mitigation system, include one or more photographs documenting the condition and extent of the feature at the time of the closure request.  Pertinent features shall be visible and discernible.  Photographs shall be submitted with a title related to the site name and location, and the date on which it was taken.
          D.4.         Inspection log, to be maintained on site, or at a location specified in the maintenance plan or approval letter.  The inspection and maintenance log is found at:  http://dnr.wi.gov/files/PDF/forms/4400/4400-305.pdf.
Monitoring Well Information (Attachment E)
Directions for Monitoring Well Information:
For all wells that will remain in use, be transferred to another party, or that could not be located; attach monitoring well construction and development forms (DNR Form 4400-113 A and B:  http://dnr.wi.gov/topic/groundwater/documents/forms/4400_113_1_2.pdf)
Select One:
Select one:
Not all monitoring wells can be located, despite good faith efforts. Attachment E must include description of efforts made to locate the “lost” wells.
Not all monitoring wells can be located, despite good faith efforts. Attachment E must include a description of efforts made to locate the wells.
One or more wells will be transferred to another owner upon case closure being granted. Attachment E should include documentation identifying the name, address and email for the new owner(s).
One or more monitoring wells will be transferred to another owner upon case closure being granted. Attachment E should include documentation identifying the name, address and email for the new owner(s).  Provide documentation from the party accepting future responsibility for monitoring well(s).
One or more wells will remain in use at the site after this closure.  Attachment E must include documentation as to the reason(s) the well(s) will remain in use
One or more wells will remain in use at the site after this closure.  Attachment E must include documentation as to the reason(s) the well(s) will remain in use.  When one or more monitoring wells will remain in use this is considered a continuing obligation and a maintenance plan will be required and must be included in Attachment D.
Source Legal Documents (Attachment F)
Directions for Source Legal Documents:Label documents with the specific closure form titles (e.g., F.1. Deed, F.2. Certified Survey Map, etc.).  Include all of the following documents, in the order listed:
         F.1.         Deed: The most recent deed with legal description clearly listed.
         Note: If a property has been purchased with a land contract and the purchaser has not yet received a deed, a copy of the land contract which includes the legal description shall be submitted instead of the most recent deed. If the property has been inherited, written documentation of the property transfer should be submitted along with the most recent deed.
         F.2.         Certified Survey Map: A copy of the certified survey map or the relevant section of the recorded plat map for those properties where the legal description in the most recent deed refers to a certified survey map or a recorded plat map.  In cases where the certified survey map or recorded plat map are not legible or are unavailable, a copy of a parcel map from a county land information office may be substituted. A copy of a parcel map from a county land information office shall be legible, and the parcels identified in the legal description shall be clearly identified and labeled with the applicable parcel identification number.
         F.3.         Verification of Zoning:  Documentation (e.g., official zoning map or letter from municipality) of the property's or properties' current zoning status.
         F.4.         Signed Statement: A statement signed by the Responsible Party (RP), which states that he or she believes that the attached legal description(s) accurately describe(s) the correct contaminated property or properties.  This section applies to the source property only.  Signed statements for Other Affected Properties should be included in Attachment G.
Directions for Notifications to Owners of Affected Properties:
Complete the table on the following page for sites which require notification to owners of affected properties pursuant to ch. 292, Wis. Stats. and ch. NR 725 and 726, Wis. Adm. Code. Personal information collected will be used for administrative purposes and may be provided to requesters to the extent required by Wisconsin's Open Records law [ss. 19.31- 19.39,Wis. Stats.]. The DNR's "Guidance on Case Closure and the Requirements for Managing Continuing Obligations" (PUB-RR-606) lists specific notification requirementshttp://dnr.wi.gov/files/PDF/pubs/rr/RR606.pdf.State law requires that the responsible party provide a 30-day, written advance notification to certain persons prior to applying for case closure. This requirement applies if: (1) the person conducting the response action does not own the source property; (2) the contamination has migrated onto another property; and/or (3) one or more monitoring wells will not be abandoned.  Use form 4400-286, Notification of Continuing Obligations and Residual Contamination, at http://dnr.wi.gov/files/PDF/forms/4400/4400-286.pdfInclude a copy of each notification sent and accompanying proof of delivery, i.e., return receipt or signature confirmation.Include the following documents for each property, keeping each property’s documents grouped together and labeled with the letter G and the corresponding ID number from the table on the following page. (Source Property documents should only be included inAttachment F):
·          Deed: The most recent deed with legal descriptions clearly listed for all affected properties.
          Note:  If a property has been purchased with a land contract and the purchaser has not yet received a deed, a copy of the land contract which includes the legal description shall be submitted instead of the most recent deed. If the property has been inherited, written documentation of the property transfer should be submitted along with the most recent deed.
·         Certified Survey Map: A copy of the certified survey map or the relevant section of the recorded plat map for those properties where the legal description in the most recent deed refers to a certified survey map or a recorded plat map.  In cases where the certified survey map or recorded plat map are not legible or are unavailable, a copy of a parcel map from a county land information office may be substituted. A copy of a parcel map from a county land information office shall be legible, and the parcels identified in the legal description shall be clearly identified and labeled with the applicable parcel identification number.
 ·         Verification of Zoning: Documentation (e.g., official zoning map or letter from municipality) of the property's or properties' current zoning status.
 ·         Signed Statement:  A statement signed by the Responsible Party (RP), which states that he or she believes the attached legal description(s) accurately describe(s) the correct contaminated property or properties.
Notifications to Owners of Affected Properties (Attachment G)
Reasons Notification Letter Sent:
Notifications to Owners of Affected Properties (Attachment G)
ID
Address of
Affected Property
Parcel ID No.
Date of
Receipt of
Letter 
Type of Property Owner
WTMX
WTMY
Residual Groundwater Contamination = or > ES
Residual Soil Contamination Exceeds RCLs
Monitoring Wells: Not Abandoned
Monitoring Wells: Continued Monitoring
Cover/Barrier/Engineered Control 
Structural Impediment
Industrial RCLs Met/Applied
Vapor Mitigation System(VMS)
Dewatering System Needed for VMS
Compounds of Concern in Use
Commercial/Industrial Vapor Exposure Assumptions Applied
Residual Volatile Contamination Poses Future Risk of Vapor Intrusion
Site Specification Situation
Signatures and Findings for Closure Determination
 
This page has been updated as of February 2019 to comply with the requirements of Wis. Admin. Code ch. NR 712.
 
Check the correct box for this case closure request and complete the corresponding certification statement(s) listed below to demonstrate that the requirements of Wis. Admin. Code ch. NR 712 have been met. The responsibility for signing the certification may not be delegated per Wis. Admin. Code § NR 712.09 (1). Per Wis. Admin. Code § 712.05 (1), the work must be conducted or supervised by the person certifying.
I,							        , hereby certify that I am a registered professional engineer in the State of Wisconsin, registered in accordance with the requirements of ch. A-E 4, Wis. Adm. Code; that this document has been prepared in accordance with the Rules of Professional Conduct in ch. A-E 8, Wis. Adm. Code; and that, to the best of my knowledge, all information contained in this document is correct and the document was prepared in compliance with all applicable requirements in chs. NR 700 to 726, Wis. Adm. Code.
Engineering Certification
P.E. Stamp 
Total Amount of Payment
I,							       , hereby certify that I am a hydrogeologist as that term is defined in s. NR 712.03 (1), Wis. Adm. Code, am registered in accordance with the requirements of ch. GHSS 2, Wis. Adm. Code, or licensed in accordance with the requirements of ch. GHSS 3, Wis. Adm. Code, and that, to the best of my knowledge, all of the information contained in this document is correct and the document was prepared in compliance with all applicable requirements in chs. NR 700 to 726, Wis. Adm. Code.
Hydrogeologist Certification
8.2.1.3144.1.471865.466429
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State of Wisconsin Department of Natural Resources
Form 4400-202 Case Closure (8/2016)
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	site_location_desc: The Site address and location coordinates are provided on Page 1 of this form.  The Site is situated in a mixed area of industrial and residential properties north of downtown Appleton in Outagamie County. Adjacent properties to the north, west, and south are industrial, while adjacent properties to the east are residential.  The topography in the immediate area of the Site is relatively flat, slightly sloping downward to the east.  A surface water drainage channel leading to the Fox River exists approximately 1,200 feet from the Site to the east.  The Fox River at its closest point to the Site is located approximately 2,800 feet to the southeast.
	prior_site_use_desc: The Appleton Wire Division of Albany International operated a manufacturing plant located at 908 N Lawe St. / 714 E. Hancock St. The eastern portion of the facility housed a chrome plating operation from 1963 to 1981. This facility chrome-plated bronze mesh fourdrinier paper-making wires for the paper industry to increase the durability and lifetime of these woven wire fabrics.The entire manufacturing plant was sold to Valleycast in 1985.  Valleycast later became a subsidiary of Outokumpu and the facility name was changed to Outokumpu Copper Valleycast, LLC in 2001.  In 2006 the name of the facility was changed from Outokumpu Copper Valleycast, LLC to Luvata Appleton, LLC.Currently, the Site property is owned by Luvata Appleton, LLC and consists of one (1) single-story slab-on-grade manufacturing building of approximately 42,500 square feet and an attached warehouse of approximately 10,500 square feet.  The warehouse previously had a partial basement in the southeast corner that had an approximate area of 1,300 square feet and was 11 feet below grade.  The Site is almost completely under roof or paved.    
	History: 
	site_zoning_desc: According to City of Appleton records, the Site and adjacent properties to the north, south, and west are zoned as General Industrial District. Neighboring properties to the east of zoned residential.
	how_contam_discover_desc: In 1985, the sump pump in the former basement failed, and Valleycast employees noted that groundwater collecting in the basement of the warehouse was stained yellow. Subsequent tests indicated concentrations of chromium in the collected water.  An initial subsurface site investigation found significant concentrations of chromium in soil surrounding the basement.
	site_contam_source_desc: There was a basement area constructed in the southeast corner of the facility to hold the process tanks containing the chromic acid solutions and waste collection tanks. The actual chrome plating bath (head) for the southern line was located directly over the current basement area to allow easy access to the tanks, as well as contain any overflow or spillage of the plating solution.  Interviews with former employees indicate that while most of the process was contained in the plating bath, piping, and tanks, at times there may have been some spills and overflow onto the basement floor.  When maintenance or cleaning needed to be done, the large plating bath was rolled out of position to a cleaning station just north of the basement (over the red dairy tile area).  Here the equipment would drip plating solution and/or be washed down.  Most of the plating solution would be directed back toward the basement area, cascading over the wall to the collection area for pumping back to a neutralization tank.The concrete floor of the basement and concrete support structures exhibited corrosion showing evidence of exposure to chromic acid.  There was an air evacuation system, to catch vapors, mist, overspray, etc.  This led to an air scrubber system, details unknown, located directly to the south of the basement, outside at ground level.  There were several penetrations through the walls, ceiling, and even the basement walls for piping access to this scrubber.  While it was operational and effective, former employees indicated there were times when it would fail and some amount of chromium 'dust' would be deposited on the dirt parking lot area directly around the scrubber unit.There was also a smaller plating line in the northern half of the building, its plating head located centrally (west-east) in the building.  Access to this plating bath for the chemicals was provided by in-ground trenches and piping raceways from the basement area to the plating head.  This machine, while smaller in capacity and volume, did have the same characteristics for spillage and overspray, as the larger plating line.  The plating head for this line was also rolled over to the dairy tile located on the north side of the basement, and cleaned.  There was a corresponding air scrubber on this line, located outside the north wall.  It was noted during decommissioning in 1982 that the piping in the trenches was corroded to the point where the liquid plating waste was running directly in the concrete raceway, likely seeping into the subsurface through cracks in the concrete.  This raceway terminated in the northwest corner of the basement.  Staining of the concrete block wall in the basement where the old piping trench entered the basement provides evidence that plating solution entered the subsurface from this source.
	relevant_site_desc: 
	brrts_site_name_desc: 02-45-587658 Appleton Wire (Former) - Site 202-45-537938 Outokumpu Copper Valleycast LLC03-45-001422 Valley Cast
	brrts_adjac_site_name: 03-45-000575 Artfaire (Sulpaco West)02-45-537806 Sulpaco West (Former) Ink/Solvent Rooms02-45-547919 Sulpaco West (Former) Elevator
	soil_type_phy_prop_desc: Soil beneath the Site consists of Pleistocene glaciolacustrine deposits likely formed during the Valders substage of the Wisconsinian stage of glaciation and deposited within ancient Lake Oshkosh.  The soil was determined by EnviroForensics to be a relatively homogenous blanket of reddish-brown lean clay, having trace amounts of sand to the maximum sampling depth of 60 feet. Discontinuous seams of clayey, medium to coarse sand and fine to medium gravel were observed in boring MW-19C (14-inches thick at a depth of 35 feet), and MW-24A (4-feet thick at a depth of 32-36 feet).  
	waste_deposit_comp_desc: Based on the boring logs of past consultants, there appears to be some sand and gravel fill within a few feet of the warehouse foundation.  Gravel fill also exists to a depth of 2 feet below the warehouse floor in two (2) remedial soil blending areas, and within the area of the former basement. Outside, north of the warehouse, pea gravel fill exists to a depth of 14 feet within a former groundwater collection trench.
	bedrock_depth_desc: The uppermost bedrock group below the Site is the Sinnipee Group, which consists of two formations: the Platteville and the overlying Galena.  The Platteville is described as a dolostone with minor bedded nodular chert, becoming sandy near the base.  The Galena Formation is described as a pure to shaly dolostone.  The driller's report associated with a former water supply well for the Site indicates that dolomite bedrock was encountered at 129 feet bgs.  Bedrock was not encountered in the investigative borings.
	surface_cover_desc: The Site is almost completely under roof or paved.  The floor of the warehouse and main factory building are concrete, and the surrounding parking and driveway areas are asphalt.  There is a narrow (~3 foot wide) strip of land between the south warehouse wall and the boundary with the 714 E. Hancock Avenue property to the south.  Surface material in this area is a combination of asphalt, concrete, and grass.
	groundwtr_depth_desc: The shallow water table is encountered at the Site within the glacial clay overburden at between approximately 3-6 feet bgs.  Groundwater in the unconsolidated clay is unconfined and not a useable resource for domestic applications.  Recharge of groundwater to Site monitoring wells is extremely slow due to the very low hydraulic conductivity of the clay soil.  Recharge of the wells is not consistent across the Site, takes days to weeks for full recharge upon evacuating the water, and is reliant on precipitation.  Uneven recharge of water in the monitoring wells is likely due to preferential recharge in some areas where runoff from roofs and hard surfaces is directed towards the unpaved areas, and where storm and sanitary utilities may be leaky and contribute additional water to the subsurface.The vertical separation of water levels between water table wells and deeper piezometers varies between each well cluster, but ranges from approximately 7-16 feet.  This equates to a downward vertical gradient of between 0.34 ft/ft (feet of water elevation change per foot of depth) to 0.73 ft/ft.
	groundwtr_flow_Dir_desc: The overall direction of groundwater flow in both the water table zone and deeper zone monitored by the piezometers is toward the southeast.  The flow direction has been consistent since decommissioning of the former groundwater collection and treatment system.
	groundwtr_flow_char_desc: Horizontal hydraulic conductivity values (K) for the clay were previously calculated from slug test data by STS and ranged between 9.7 x 10-6 and 1.4 x 10-7 centimeters per second, decreasing with depth. The groundwater velocity was calculated using these K values for the upper soil and lower soil, respectively; an average hydraulic gradient of 0.016 feet per foot under natural flow conditions; and an estimated effective porosity for silty clay of 0.1.  The resulting groundwater flow velocity is estimated at between 1.55 x 10-6 centimeters per second for the upper 20 feet of saturated soil, and 2.2 x 10-8 centimeters per second for the silty clay below 20 feet.  This translates to 1.6 feet per year in the upper soil and 0.023 feet per year in the deeper soil. 
	potable_muni_wells_desc: The water supply for the City of Appleton comes from Lake Winnebago.  Most outlying municipalities and/or private wells in Outagamie County obtain water from the Ordovician and Cambrian sandstones.DNR well records indicate a high capacity well is present at the Appvion facility, located north of the Site at 825 E Wisconsin Ave.  The well is reportedly cased to 244 feet and is therefore not expected to have any influence on, or be affected by, the residual groundwater contamination in shallow clay at the Site.
	site_invest_summ_desc: In 1987, STS Consultants, Inc. (STS) conducted an initial subsurface site investigation.  Groundwater samples were initially collected from temporary wells installed in borings B-1, B-2, and B-3.  In addition, three (3) test pits were dug on the north side of the warehouse building.  The soil samples contained significant concentrations of chromium, and groundwater samples from the temporary wells contained significant concentrations of total chromium at levels exceeding the groundwater enforcement standard (ES) at the time of 50 micrograms per liter (µg/l).  (The current ES for total chromium is 100 µg/l and the preventative action limit is 10 µg/l).  This discovery prompted sampling of groundwater in basement sumps of residences located across Meade Street to the east.  Sump samples were collected from the residence at 806 and 820 N. Meade Street (see Figure 3 for locations of properties).  The property at 814 N. Meade Street does not have a basement and the owners of property 802 N. Meade Street were not available at the time.  The groundwater sump samples collected at 806 and 820 did not contain detectable concentrations of either total chromium or hexavalent chromium.  From 1987 through 1991, STS completed additional soil sampling and well installations to provide a better definition of the extent of subsurface impacts.  Soil samples were collected from borings SB-1/MW-1, SB-2/MW-2, and SB-3 through SB-16.  Groundwater monitoring wells MW-1, MW-2, MW-2A, MW-5, MW-5A, MW-10, MW-11, MW-17, and MW-17A were installed.  MW-10 and MW-11 were subsequently abandoned and replaced with MW-10R.  Based on the results of their investigations, STS concluded that soil and groundwater impacts were concentrated below the basement, limited in extent to approximately 30 feet laterally away from the warehouse building, and limited in depth to approximately 15 feet deep.  The water table in the silty clay and fill was encountered from 3-8 feet and was determined to flow in an easterly direction.  However, it was felt that nearby utilities and the building foundations were affecting the flow of groundwater.  The existing basement sump was found to be adequate for collection of groundwater along the south end of the building.  STS proposed installation of a collection system along the north side of the warehouse to improve groundwater collection.In 1988, a chemical precipitation process was installed to treat the groundwater collecting in the basement sump of the warehouse.  The system was operated until 1998, when it was replaced by an ion exchange treatment system. In 1991, air quality testing was performed in accordance with published, standardized testing protocol.  No detectable chromium was found.In 1992, a groundwater collection system was installed along the north side of the warehouse building by STS.  Soil samples from borings B-18 through B-23 were collected to determine waste handling and disposal requirements prior to trenching.  The system consisted of approximately 110 feet of perforated piping, placed 14 feet below grade.  The piping emptied into a manhole, located at the northeast corner of the facility.  Collected groundwater was pumped from the manhole to two storage tanks located in the basement of the facility.  Groundwater flowing to the basement sump was also pumped to the storage tanks.  For the next 10 years, efforts were primarily directed at collecting and treating groundwater.In 2003, McMahon & Associates, Inc. (McMahon) installed an additional well cluster (MW-18/ MW-18A) to establish clean sentinel wells to the south.  These wells have remained without impact since their installation. In 2004, eleven Geoprobe monitoring wells (GMW-01 through GMW-11) were installed by McMahon in and around the exterior of the warehouse in an attempt to better define the lateral extent of the chromium contamination in groundwater.  These wells were located to the south of the SW building corner, to the east in Meade Street, and to the north in the loading dock area.  Periodic sampling was conducted from the geoprobe monitoring wells until their abandonment in April, 2008.  McMahon submitted a Site Investigation Report in February of 2015.  In that report, McMahon concluded that the results from these wells indicated that the basement was acting as a low spot collection point for the groundwater and that contamination of the groundwater did not extend far beyond the basement walls.  In addition, groundwater samples were collected from temporary wells GMW05, GMW06, and GMW07 located in Meade Street where the sanitary and storm sewer laterals entered the mains.  McMahon concluded that contaminated groundwater was not migrating preferentially along the utilities in Meade Street based on the sampling results.  On June 30, 2009, groundwater monitoring wells MW-19 and MW-19A were installed by Badger Laboratories and Engineering, Inc. (Badger) in the warehouse, west of the former basement.  MW-19 was placed to a depth of 20 feet below the facility floor.  MW-19A was placed to a depth of approximately 40 feet below the facility floor.  The resultant groundwater sampling data indicated that chromium contaminated groundwater was present to the west within the footprint of the former "large" plating line.In May 2014, eleven additional geoprobe borings were placed in the interior of the former chrome plant (current warehouse) and in the current Luvata Appleton production area by Badger Engineering to further delineate the extent of subsurface chromium contamination.  As part of the investigation, monitoring well MW-20 and piezometer MW-20A were installed in the warehouse, just east of the original smaller plating line location.  Monitoring well MW-21 and piezometer MW-21A were installed in the current Luvata production area.  The results of the May, 2014 investigation indicated that subsurface chromium contamination was present in the northeastern portion of the warehouse; groundwater samples collected from MW-20 and MW-20A recorded high levels of total chromium.  Groundwater sampling from the Luvata production area at monitoring wells MW-21 and MW-21A recorded little to no total chromium.  With the data provided by the addition of the four (4) monitoring wells in 2014, Badger concluded that the extent of the chromium contamination had been determined, and that groundwater migration was being contained on Site by the collection and treatment system.In November of 2016, EnviroForensics was contracted to perform site investigations necessary to satisfy continued requests of the WDNR to define the aerial distribution of chromium impacts in soil and groundwater according to NR 716, prepare a comprehensive Site Investigation Report, evaluate potential options for remedial actions, and prepare the associated Remedial Action Options Report. The WDNR also requested that select wells be tested for total volatile organic compounds (VOC's).  In April, 2017, wells MW-10R, MW-19, and MW-20, along with the groundwater collection system manhole and basement sump were sampled for VOCs.  Tetrachloroethene (PCE) was detected in one well (MW-19) at a concentration of 8.7 micrograms per liter (µg/l), which exceeded the groundwater enforcement standard (ES) of 5.0 µg/l.  Based on the detection of PCE, the WDNR requested that additional soil and groundwater samples be collected and analyzed for VOCs to determine if there was a significant source area within the warehouse area. In 2017, EnviroForensics performed the following investigative actions:* Soil borings UB-1 and UB-2 were installed north and south along the utilities in Meade Street with soil and grab groundwater samples collected to determine if preferential migration of hexavalent chromium impacts had occurred along these utilities or if the mains had leaked contaminated discharge water coming from the facility;* Soil borings GP-14 and GP-15 were advanced to better delineate shallow hexavalent chromium soil impacts on the 714 E Hancock Street property to determine the need for future land use restrictions involving potential excavating or removal of the existing asphalt cap.  Soil samples were collected from new well MW-1B for the same purpose;* Soil samples were collected from GP-16 and MW-22A at the northern property boundary to determine the potential for hexavalent chromium soil impacts to affect the adjacent property, and a shallow sample of soil was collected from MW-10B to determine if hexavalent chromium exceeded direct contact exposure criteria at that location;* Soil samples were collected from additional soil borings GP-17, GP-18, and GP-19 to better define the extent of chromium impacts within areas of the warehouse where suspected sources were later identified by historic information;* Soil samples were collected from the soil borings for new wells MW-19C, MW-20C, MW-25A, MW-26A, MW-27B, MW-28A, MW-29A, and MW-30A.  Soil samples from the upper four-feet were analyzed for VOCs to determine if there was a significant source area of VOCs that had been detected in groundwater at low concentrations.  In addition, soil samples from select depth intervals were analyzed for hexavalent chromium and total chromium to build upon sample results obtained during prior investigations for the purpose of better determining the lateral and vertical extent of chromium impacts;* Soil samples were also collected from select locations within, and outside of, the area of chromium impacts for analysis of geochemical parameters to evaluate subsurface geochemistry; * New well clusters were installed inside the warehouse (MW-25/MW-25A, MW-26/MW-26A, MW-27/MW-27A, MW-28/MW-28A, MW-29/MW-29A and MW-30/MW-30A).  Single piezometers MW-19C, MW-20C, were also installed within the warehouse.  These wells and well clusters were installed to better define the vertical and lateral distribution and magnitude of groundwater impacts within the warehouse source area;* New well clusters were installed outside of the warehouse area on the east side of Meade Street at MW-23/MW-23A, and MW-24/MW-24A.  Single piezometers MW-1B, MW-5C, and MW-10B were also installed outside the warehouse.  These wells were installed to determine if groundwater impacts had spread laterally and/or vertically in the presumed direction of natural groundwater flow outside of the containment introduced by the groundwater collection and treatment system; and * Groundwater samples were collected from all new and existing monitoring wells and analyzed for total chromium.  Some of the water samples were split for analysis of hexavalent chromium to evaluate speciation ratios, and samples were also split for analysis of geochemical parameters to determine subsurface geochemistry.  In addition, all wells inside of the warehouse were sampled for total VOCs.In 2018, EnviroForensics performed the following investigative actions in addition to routine groundwater monitoring:* Borings GP-24 and GP-25 were advanced on the north side of the building to delineate the elevated chromium concentrations detected at boring GP-23.  Four (4) samples were collected from each boring between 0 and 20 feet below ground surface (bgs) for total chromium analysis;* Borings GP-26 through GP-28 were advanced to further define chromium impacts presumed to be associated with the piping chase beneath the north side of the warehouse floor.  Four (4) samples were collected from each boring between 0 and 20 feet bgs for total chromium analysis;* One (1) soil sample was collected from the 0-5 feet depth interval at GP-29 using interval sampling methods to produce a composite sample representative of this depth interval.  The sample was analyzed for hexavalent chromium.  This sample was intended to close a gap, where a shallow soil sample was not collected at nearby boring GP-1;* Soil samples were collected at GP-30 through GP-32 to better define the lateral and vertical distribution of chromium impacts in soil located outside the facility, and to evaluate the need for remediation in this area.  Soil samples at each boring location were collected from the depth intervals of 0-5 feet, 5-10 feet, 10-15 feet, and 15-20 feet bgs using interval sampling methods to produce a composite sample for each depth interval.  The samples were analyzed for both total chromium and hexavalent chromium;* Soil samples were collected at GP-33 through GP-35 to determine if chromium impacts had spread to the adjacent property to the north.  At each location, discrete soil samples were collected from depths of 1.0-1.5 feet and 3.5-4.0 feet bgs, and analyzed for hexavalent chromium;* Borings UB-3 and UB-4 were advanced to define the extent of shallow soil impacts detected in Meade Street.  Discrete soil samples were collected from depth intervals of 1.0-1.5 and 3.5-4.0 feet bgs and analyzed for total and hexavalent chromium;* Soil samples were collected from borings GP-36 through GP-41, located within the current Luvata manufacturing area to determine the presence of contaminants.  A composite sample was collected from a depth of 0-5 feet bgs at each location and analyzed for hexavalent chromium and CVOCs; and* Groundwater samples were collected from temporary wells TW-1 and TW-6 and analyzed for total chromium and CVOCs to define the extent of impacts in groundwater west of the warehouse.In 2020, additional investigation activities were performed to address data gaps in the delineation of CVOC impacts on the north and south sides of the Luvata manufacturing area.  * Five (5) soil borings designated GP-42 through GP-46 were advanced to a depth of 15 feet below grade to determine soil type.  Samples for laboratory analysis were collected from depth intervals above the water table to evaluate conditions in unsaturated soil.  Two (2) samples were collected from each boring, from depth intervals of 0-2 feet and 2-4 feet below grade, respectively.  * Small-diameter groundwater monitoring wells designated TW-7 through TW-11 were installed in each borehole, consisting of a 1-inch diameter PVC well screen from 4-14 feet below grade and solid riser to the surface.* Groundwater samples were collected from each well and analyzed for CVOCs.  The wells were abandoned immediately after sample collection.* A vapor intrusion assessment using high purge volume (HPV) sampling methods was performed, utilizing two extraction points to cover the defined extent of CVOC impacts in soil and groundwater in the Luvata manufacturing area.  After extensive QA/QC testing to ensure representative data, vapor samples were collected from the two extraction points and analyzed for CVOCs.Submittals related to the site investigation include:* Site Investigation Report, EnviroForensics, October 19, 2017* Supplemental Site Investigation Report, EnviroForensics, October 22, 2018* Supplement the the Site Investigation Report Regarding the Extent of Site Chlorinated Volatile Organic Compound  Impacts, EnviroForensics, August 21, 2020
	site_contam_extend_desc: Hexavalent chromium contamination in soil extends off-site onto the adjacent Wood Brown LLC property to the south, and into limited areas of the Meade Street right-of-way as shown on Figure B.2.a.2. Post-remediation, iron and manganese concentrations in groundwater exceed their respective enforcement standards at the northeast corner of the Wood Brown LLC property to the south, and in the Meade Street right-of-way immediately east of the Luvata warehouse building as shown on Figure B.3.b.2.
	structural_impedimnts_desc: The extent of the soil treatment (blending) areas within and outside the warehouse were limited in order to avoid compromising the building foundation.  These areas have the highest residual concentrations of hexavalent chromium in soil.  However, since the remediation was completed as approved by WDNR, the building foundation is not considered a structural impediment.  The warehouse concrete floor and outside asphalt parking/driveway area are designated as a cap to prevent direct-contact exposure and infiltration of precipitation.
	soil_contam_degree_desc: Chlorinated volatile organic compounds: The extent of CVOC impact in soil is defined within an area comprising the far eastern part of the current Luvata manufacturing area, the northwest part of the warehouse, and a small area north of the warehouse as shown on Figure B.2.a.1.  The source of CVOC release to the subsurface is unknown, but is presumed to be associated with the use of parts cleaning solvent at some point in the past. The data indicate minimal subsurface impacts. Tetrachloroethene (maximum 104 ug/kg), trichloroethene (maximum 85.3 ug/kg), and cis-1,2-dichloroethene (maximum 159 ug/kg) were detected at one or more sample locations at concentrations above their respective soil to groundwater RCLs, but well below direct-contact RCLs. Hexavalent chromium: The pre-remedial extent of hexavalent chromium contamination in soil is depicted on Figure B.2.a.2.  The sources of hexavalent chromium contamination included spills during cleaning of the plating equipment, release of chromic acid from breaks in buried piping that served the former plating lines with solution, release from breaks in sewer laterals beneath the floor, overflow from tanks in the former basement, and possibly deposition around former air scrubbers.  Non-industrial direct-contact exceedances are present under the majority of the current warehouse, the parking lot/loading dock area north of the warehouse, the northeastern part of the Wood Brown LLC property (714 E Hancock Street), and isolated areas in the Meade Street right-of-way.  Industrial direct-contact exceedances are present within a smaller area beneath approximately half of the warehouse and part of the asphalt parking parking lot near the north warehouse wall.
	soil_contam_type_desc: The water table is encountered at approximately 4 feet below ground surface, so the description of contamination in the upper four feet of the soil column is identical to the previous section B.i.  The highest concentration of hexavalent chromium in soil detected during the site investigation was 7,000 mg/kg in a sample collected beneath the former basement floor.  Post-remediation, detected concentrations are as high as 620 mg/kg in soil around the edges of the soil blending areas under the warehouse floor, along the building foundation. Within the soil blending areas, the maximum detected hexavalent chromium concentration was 18 mg/kg.
	soil_cleanup_desc: Default NR 720 RCLs for soil to groundwater, non-industrial direct-contact, and industrial direct-contact exposure were used as cleanup standards for this site.  The stated objective for soil treatment was to reduce hexavalent chromium concentrations to less than the soil to groundwater RCL (3.84 mg/kg), which was calculated according to the methods described in Publication RR-890 with default exposure parameters.
	groundwtr_contam_desc: Chlorinated volatile organic compounds: The extent of CVOC impact in groundwater is very similar to the extent of CVOC impact in soil.  It is defined within an area comprising the far eastern part of the current Luvata manufacturing area, the western part of the warehouse, and a small area north of the warehouse as shown on Figure B.3.b.1.  The source of CVOC release to the subsurface is unknown, but is presumed to be associated with the use of parts cleaning solvent at some point in the past. The data indicate minimal subsurface impacts. Tetrachloroethene (maximum 61.4 ug/L), trichloroethene (maximum 51.7 ug/L), cis-1,2-dichloroethene (maximum 1,200 ug/L), and vinyl chloride (maximum 87.8 ug/L) were detected at one or more sample locations at concentrations above their respective enforcement standards. Metals: Prior to remediation, chromium contamination in groundwater was detected beneath the majority of the warehouse, part of the asphalt parking lot near the north warehouse wall, and north east corner of the Wood Brown LLC property.  The sources of chromium contamination included spills during cleaning of the plating equipment, release of chromic acid from breaks in buried piping that served the former plating lines with solution, release from breaks in sewer laterals beneath the floor, overflow from tanks in the former basement, and possibly deposition around former air scrubbers.  Groundwater treatment converted hexavalent chromium to trivalent, and caused chromium to form relatively immobile and insoluble precipitates.  As a byproduct of the treatment, manganese and iron concentrations in groundwater exceed their respective enforcement standards within the area of previous dissolved chromium impacts.  Manganese and iron are minerals that either drive or result from the chromium sequestering reaction and are expected to continue to decrease over time.
	degree_free_product_desc: Free product was not encountered at the site.
	vapor_assessed_desc: A vapor intrusion assessment was performed in the current Luvata manufacturing area. High purge volume (HPV) sub-slab sampling methods were used because of the large size of the building.  HPV sampling consists of extracting vapor from a relatively large area (typically 25 to 50 foot radius) using a vacuum connected to constructed extraction point(s).  Because a large volume of vapor is removed during sampling, this method accounts for spatial and temporal variability in sub-slab vapor concentrations. The assessment area was defined based on the extent of CVOC impacts detected in soil and groundwater in the current manufacturing area. Initially, one (1) extraction point (HPV-1) and three (3) negative pressure monitoring points were installed and tested to determine the sub-slab negative pressure radius of influence (ROI). The HPV apparatus included a 3.0 horsepower Shop-Vac connected to extraction points (2-inch diameter PVC piping installed through the floor) to induce sub-slab vacuum. An applied vacuum of approximately 38.5 inches of water (in H2O) at extraction point HPV-1 resulted in an ROI of at least 40 feet (using a minimum negative pressure threshold of 0.02 in H2O, which is typical in designing active sub-slab depressurization systems). This ROI indicated that the entire area of potential VI concern could be assessed with two (2) extraction points.  The second extraction point HPV-2 was installed, along with two additional negative pressure monitoring points. Quality control measures completed prior to and during vapor sample collection included smoke pen testing of unglued piping joints and floor cracks, pressure testing the sampling train, PID monitoring, oxygen and carbon dioxide monitoring, and negative pressure measurements. Two vapor samples were collected (one from each extraction point) for analysis of CVOCs.
	dnr_action_levels_desc: Contaminants were not detected in vapor samples.  Therefore, vapor data were not compared to screening levels.
	surface_wtr_assessed_desc: Not Applicable. There are no surface water/sediment features at the Site.
	suf_wter_sed_act_levels_desc: Not Applicable.
	History: 
	remed_act_impl_desc: The following documents related to site remediation were previously submitted: * Remedial Action Options Report, EnviroForensics, January 16, 2018* Remedial Action Plan, EnviroForensics, April 11, 2019* Remedial Construction Documentation Report, EnviroForensics, January 31, 2020* Semi-Annual Remediation Progress Reports, EnviroForensics, 2020 through 2022.A groundwater collection and treatment system was installed in 1989 to collect and treat groundwater from the former basement sump.  This system was enhanced in 1992 to include a French drain and groundwater collection trench located outside on the north side of the current Luvata warehouse.  Reports provided by the treatment system operator indicate the system removed approximately 900 pounds of chromium.  By design, this system did not have any effect on reducing hexavalent chromium within unsaturated soil within the source area.  Further, the treatment system had minimal effect on recovering contaminated groundwater from distant areas of impact due to the very low hydraulic conductivity of the native clay soil.  Therefore, long-term operation of the system was deemed impractical and ineffective for treatment of unsaturated soil and groundwater contaminated with hexavalent chromium.EnviroForensics evaluated a variety of remedial action options.  The selected remedial approach combined soil excavation and in-situ treatment of groundwater impacts with the objectives of 1) reducing concentrations for hexavalent chromium in soil to below the soil to groundwater RCL of 3.84 mg/kg, and 2) reducing chromium concentrations in groundwater to below the enforcement standard of 100 ug/L.  Remedial activities consisted of the following:* Injection pilot testing using two different proprietary blends of reducing compounds.* Bench-scale treatability testing of potential soil blending methods.* Profiling concrete, soil, and other solid waste.* Public involvement plan and notifications.* Extensive site preparations to minimize disruption of Luvata's operations, including erecting a temporary warehouse, erecting a temporary wall to separate the remediation and manufacturing areas, moving all warehoused materials, implementing engineering controls for safety, utility modifications, and installing a temporary overhead door.* Groundwater injections across the majority of the hexavalent plume extent.* Soil blending was implemented to avoid off-site disposal of excess hazardous waste.* Backfilling the basement with excavated soil, blended with a reagent.
	NR708_actions_desc: The groundwater collection and treatment system could be considered an interim action, prior to the full-scale remediation completed in 2019. That system operated from 1988 to 2019 and collected water from the former basement sump and an engineered trench located on the north side of the warehouse.  While that system removed approximately 900 pounds of chromium, it did not have a significant impact on chromium concentrations in soil or shallow groundwater beneath the slab-on-grade warehouse floor.
	source_prop_act_remed_desc: Active remedial actions consisted of groundwater injections and soil blending.The objective of groundwater treatment was to reduce total chromium concentrations to below the ES of 100 µg/L.  The remedial technology selected for groundwater treatment was reduction of hexavalent chromium to the less toxic and insoluble precipitates of trivalent chromium by chemical and microbial processes.  The injectable remediation solution consisted of colloidal ZVI (S-Micro ZVI) and an organic emulsion (3DME) designed to produce and maintain reducing conditions in the subsurface, and provide electron donors for reduction of hexavalent.  Groundwater injections were performed during August 2019.  Groundwater injections were completed within the depth interval of 6-20 feet below ground surface across the majority of the plume extent.  Within the partial basement, the depth interval of injections was 5-15 feet below the surface of the basement slab.  The greatest concentrations of hexavalent chromium in the partial basement area were just below the slab; however, it was not possible to inject shallower than five (5) feet below the slab due to excessive daylighting of the injection product that was anticipated.    The remedial solution was mixed in batches in 325-gallon totes with a ratio of: seven (7) gallons of 3DME, one (1) gallon of S-Micro ZVI, and 138 gallons of potable water to result in approximately 146 gallons of product per injection point.  The total treatment application consisted of 8,400 pounds of 3DME and 2,600 pounds of S-Micro ZVI.  The products were mixed with potable water to produce a total of approximately 16,936 gallons of remedial solution at the desired concentration.  This is equivalent to approximately 5 percent of the treatment volume pore space assuming a porosity of 35 percent.  This total amount of product was injected at 116 injection points.Two (2) Geoprobe rigs and specialized tooling were used injections. The injection rods utilized had a single ring of four (4) injection holes.  Product was initially injected from the bottom of the injection interval and up, but due to some fairly minor daylighting, the process was changed to injecting in the top interval and moving downward.  This greatly reduced daylighting of solution.  The solution was injected in the middle of depth intervals of two (2) feet.  Except for the basement area, the depth intervals were: 6-8 feet, 8-10 feet, 10-12 feet, 12-14 feet, 14-16 feet, 16-18 feet, and 18-20 feet below grade.  Therefore, solution was injected at seven (7) depths of 7 feet, 9 feet, 11 feet, 13 feet, 15 feet, and 19 feet below grade.  In this manner, the approximate 146 gallons of product per injection point were split between the seven (7) injection depths at an approximate application volume of 21 gallons per interval.In the basement area, the remedial solution was injected at five (5) depths beginning at six (6) feet below the basement slab and ending at 14 feet below the slab.  The target intervals for injection were therefore 5-7 feet. 7-9 feet, 9-11 feet, 11-13 feet, and 13-15 feet.  Average flow rates during remedial injections were between approximately 1.5 to 3.0 gallons per minute.Soil blending operations began on September 16, 2019 and continued through October 3, 2019.  Blending the soil in a moist condition rather than a saturated condition as planned was a compromise given the timeframe to complete remediation and to retain structural stability needed for the restoration of paving.  However, we felt that the soil had adequate moisture content to effect some chromium sequestering and would act as a reactive barrier to treat groundwater when the up and down movement of groundwater encroached the treated soil.  Two soil blending work areas were defined inside the warehouse, with one outside.  The work areas were divided into working cells having a maximum length of 15 feet and a width corresponding to the width of each work area.  The length corresponded to the maximum workable reach of the equipment.  One half of each cell was blended at a time with the other half used to temporarily store the top 2.5-3 feet of excavated soil.  Upon completing blending in the lower half of the cell, the top three (3) feet of soil previously excavated, was placed back into the cell and blended with additional ZVI until an even color and texture was established.ZVI was delivered to the Site in 20 super sacks resulting in 40 total sacks having a weight each of 2,200 pounds.  The initial treatability study indicated that most areas could be blended with between 1.5% to 2.5% of ZVI on a unit weight of ZVI per unit weight of soil basis (pounds of ZVI per pounds of soil).  The total area blended was 5,700 square feet at a soil depth of 5.5-feet below the paving.  All ZVI was blended into this soil volume.  At a soil weight of 128 pounds per cubic foot, that resulted in an average ZVI application of 2.2%.  However, for more highly contaminated areas, this percent ratio of ZVI to soil was increased and in areas of lesser soil contamination the amount was decreased.It was not possible (given the timing of the remediation schedule) to blend the soil and then compact it in 1-2 foot lifts as is typically done for excavated material in order to provide adequate structural stability.  Therefore, approximately 1-2% by weight of Portland cement was added to the top 3-feet of soil to establish some stiffening for later compaction.  The portion of Portland cement was kept low in order to avoid rendering the ZVI inert, and cement was not added below three (3) feet in the zone of fluctuating groundwater.
	grn_sustain_remed_alter_desc: Soil was treated on-site and used as basement backfill to reduce off-site hazardous waste disposal.
	resitual_contam_desc: Soil: The extent of residual CVOC impact in soil is defined within an area comprising the far eastern part of the current Luvata manufacturing area, the northwest part of the warehouse, and a small area north of the warehouse as shown on Figure B.2.b.1. Tetrachloroethene (maximum 104 ug/kg), trichloroethene (maximum 85.3 ug/kg), and cis-1,2-dichloroethene (maximum 159 ug/kg) will remain is soil.  These concentrations are above their respective soil to groundwater RCLs, but well below direct-contact RCLs.Residual hexavalent chromium contamination exceeding direct-contact RCLs in the upper four feet of the soil column is depicted on Figure B.2.b.2.  The extent covers the majority of the warehouse and asphalt parking lot/loading dock area to the north, as well as the northeastern part of the Wood Brown LLC property (714 E. Hancock Street) and isolated locations within the Meade Street right-of-way.  The extent of hexavalent chromium contamination above the soil to groundwater RCL is a smaller area within the overall extent, but is entirely within Site boundaries.Groundwater:The extent of residual CVOC impact in groundwater is defined within an area comprising the far eastern part of the current Luvata manufacturing area, the western part of the warehouse, and a small area north of the warehouse as shown on Figure B.3.b.1.  Tetrachloroethene (maximum 61.4 ug/L), trichloroethene (maximum 51.7 ug/L), cis-1,2-dichloroethene (maximum 1,200 ug/L), and vinyl chloride (maximum 87.8 ug/L) represent residual concentrations above enforcement standards. Post-remediation monitoring data indicates that residual concentrations of chromium in groundwater are below the enforcement standard at all monitoring locations.  As a byproduct of groundwater treatment, manganese and iron concentrations in groundwater exceed their respective enforcement standards within the area of previous dissolved chromium impacts.  As shown in Figure B.3.b.2, the extent comprises the majority of the warehouse footprint, part of the asphalt parking lot near the north warehouse wall, the northeast corner of the Wood Brown LLC property, and a portion of the Meade Street right-of-way immediately east of the warehouse.  Manganese and iron are minerals that either drive or result from the chromium sequestering reaction and are expected to continue to decrease over time.
	History: 
	resotia_soil_contam_desc: Residual hexavalent chromium contamination exceeding direct-contact RCLs in the upper four feet of the soil column is depicted on Figure B.2.b.2.  The extent covers the majority of the warehouse and asphalt parking lot/loading dock area to the north, as well as the northeastern part of the Wood Brown LLC property (714 E. Hancock Street) and isolated locations with the Meade Street right-of-way. The highest residual hexavalent chromium concentrations (maximum 620 mg/kg) are around the boundaries of the soil blending areas that were not accessible to equipment (to avoid compromising the warehouse foundation).  These areas are defined by the RS-# sampling locations on Figure B.2.b.2 and Table A.3.b.
	resid_contam_above_wtr_tble_desc: An area of CVOC contamination in unsaturated soil exceeding soil to groundwater RCLs is present under the current Luvata manufacturing area, western part of the warehouse, and western part of the asphalt parking area as depicted on Figure B.2.b.1. Low concentrations of PCE, TCE, or cis-1,2-DCE are detected across this area at concentrations well below direct-contact RCLs.The extent of residual hexavalent chromium in soil above its soil to groundwater RCL of 3.84 mg/kg encompasses the southern half of the warehouse, a portion of the northern half, and an area north of the warehouse that corresponds with the exterior soil blending area (see Figure B.2.b.2).  The soil to groundwater RCL for chromium is higher than its non-industrial direct-contact RCL.  
	resid_contam_addressed_desc: Residual soil contamination will be addressed by designating existing surface materials as caps, and requiring preservation and maintenance of those materials. Cap Maintenance Plans for 908 N. Lawe Street and 714 E. Hancock Street are The remaining ZVI within the unsaturated soil will be active for several years, and it is anticipated that it will continue to further reduce hexavalent chromium concentrations within the soil blending areas to form immobile precipitates as the water table fluctuates.As a consequence of the remedial approach, iron and manganese concentrations are above their respective enforcement standards in groundwater at several monitoring locations.  The concentrations of these constituents are expected to continue decreasing over time by precipitation and dilution.The results of the CVOC investigation demonstrated that the impacts are limited in magnitude and do not extend beyond Site boundaries.  The presence of cis-1,2-dichloroethene and vinyl chloride in groundwater provides evidence that the subsurface environment beneath the manufacturing area and western warehouse is conducive to natural attenuation of the CVOCs and it is expected that the process of dehalogenation will continue to degrade these compounds. The remedial products injected into groundwater beneath the central and eastern parts of the warehouse for hexavalent chromium reduction will also act to promote degradation of CVOCs if the plume migrates downgradient (i.e., toward the east-southeast).
	natural_attenuation_desc: The presence of cis-1,2-dichloroethene and vinyl chloride in groundwater beneath the manufacturing area and western warehouse provides evidence that the subsurface environment is conducive to natural attenuation of the CVOCs and it is expected that the process of dehalogenation will continue to degrade these compounds - as well as the parent compounds PCE and TCE. The remedial products injected into groundwater beneath the central and eastern parts of the warehouse for hexavalent chromium reduction will also act to promote degradation of CVOCs if the plume migrates downgradient (i.e., toward the east-southeast).
	exposure_path_removed_desc: Vapor intrusion risk related to CVOC contamination in the current Luvata manufacturing area was assessed and ruled out by sampling.There are no current exposure pathways to contaminated soil and groundwater.  The only potential exposure pathway is though excavation, exposing contaminated material.  Designation of engineered caps consisting of existing surface materials on portions of the site and adjacent 714 E. Hancock Street property are proposed as a condition of closure.  The caps are intended to serve as barriers to contact with residual contamination.
	system_hardware_in_place_desc: There is no system hardware remaining.  All of the former groundwater collection and treatment system components were dismantled and removed in 2019.
	need_NR140_PAL_desc: None needed
	how_vapor_intrusion_exceed_desc: Contaminants were not detected in vapor samples.
	surf_wtr_contam_aftr_remed_desc: Not Applicable.
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	Link to Department's RCL spreadsheet: 
	Link to maintenance plan for a engineering control or cover: 
	Link to monitoring well construction and development forms (DNR FORM 4400-133 A and B): 
	No monitoring wells were required as part of this response action.: 
	All monitoring wells have been located and will be properly abandoned upon the DNR granting conditional closure to the site: 
	Select One or More:: 
	Not all monitoring wells can be located, despite good faith efforts. Attachment E must include description of efforts made to locate the “lost” wells.: 
	One or more wells will be transferred to another owner upon case closure being granted. Attachment E should include documentation identifying the name, address and email for the new owner(s).: 
	One or more wells will remain in use at the site after this closure.  Attachment E must include documentation as to the reason(s) the well(s) will remain in use: Y
	Link to a model “template letter” for these mandatory notifications: 
	Attach_G_Instruct: Press the space bar or click in the box to check a box under "Letter Sent To" or "Reasons Letter Sent" columns.
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