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REPORT – This attachment contains the main results portion 
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MODULE I 

STANDARD CONDITIONS 

 

Module I sets forth the standard conditions that are applicable to all hazardous waste 

management and corrective action facilities. The regulations applicable to permitting, Parts 

260 through 264, 268, and 270 of Title 40, Code of Federal Regulations (CFR), have been 

incorporated by reference into Sections 2 through 7, and 9 through 11, respectively, of the 

West Virginia State Legislative Rule, Title 33, Series 20, Hazardous Waste Management 

System (HWMS). 

  

I-A EFFECT OF PERMIT  

 

 The Permittee is allowed to manage hazardous waste in accordance with the conditions 

of this Resource Conservation and Recovery Act (RCRA) Corrective Action Permit 

(CA Permit). Compliance with the CA Permit during its term constitutes compliance, 

for purposes of enforcement, with the Hazardous Waste Management Act (HWMA, 

the Act), Article 18, Chapter 22 of the West Virginia Code. Issuance of this CA Permit 

does not convey property rights of any sort or any exclusive privilege; nor does it 

authorize any injury to persons or property, any invasion of other private rights, or any 

infringement of State or local law or regulations.   

 

Compliance with the terms of this CA Permit does not constitute a defense to any order 

issued or any action brought by the U. S. Environmental Protection Agency (US EPA) 

under Sections 3008(a), 3008(h), 3013, or 7003 of RCRA; Sections 104, 106(a), or 107, 

of the Comprehensive Environmental Response, Compensation, and Liability Act of 

1980, as amended (42 U.S.C. §9601 et. seq., commonly known as CERCLA); or any 

other law providing for protection of public health or the environment. 

 

I-B PERMIT ACTIONS 

 

This CA Permit may be modified, revoked, reissued, or terminated as specified in 40 

§§CFR 270.41, 270.42 and/or 270.43. This CA Permit may also be reviewed and 

modified by the West Virginia Department of Environmental Protection, Division of 

Water and Waste Management (DWWM), consistent with 40 CFR §270.41, to include 

terms and conditions determined necessary to protect human health and the 

environment, and to achieve compliance with §270.32 (b) (2). The filing of a request 

by the Permittee for a Permit modification, revocation and reissuance, termination, or 

a notification of planned changes or anticipated noncompliance, does not stay the 

applicability and enforceability of any Permit condition.   

 

I-C PERMIT DURATION 

 

This permit and all conditions herein shall be effective for a fixed term not to exceed 

ten (10) years.  Except as provided by 40 CFR §270.51, the term of a permit shall not 

be extended by modification beyond the duration. The Director may issue a permit for 

a duration that is less than the full allowable term.    
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I-D SEVERABILITY  

 

The provisions of this Permit are severable, and if any provision of this Permit, or if 

the application of any provision of this Permit, to any circumstance, is held invalid, the 

application of such provision to other circumstances and the remainder of this Permit 

shall not be affected thereby. 

 

I-E DEFINITIONS 

 

For the purpose of this CA Permit, terms used herein shall have the same meaning as 

those set forth in the Act. Where terms are not otherwise defined, the meaning 

associated with such terms shall be as defined by a standard dictionary reference or the 

generally accepted scientific or industrial meaning of the term.  The following 

definitions also apply to this Permit. 

 

 E-1 “Director” shall mean Director of the Division of Water and Waste 

Management, Department of Environmental Protection; 

 

 E-2 “Days” shall mean calendar days; 

 

E-3 “Facility” shall mean all contiguous property under the control of the owner or 

operator seeking a permit under Subtitle C of RCRA.   

 

E-4 “Hazardous Constituent” shall mean any constituent identified in Appendix 

VIII of 40 CFR, Part 261, or any constituent identified in Appendix IX of 40 

CFR, Part 264; 

 

I-F  FAILURE TO SUBMIT RELEVANT AND/OR ACCURATE INFORMATION 

 

 Whenever the Permittee becomes aware that it failed to submit any relevant facts in the 

permit application or incorrect information in a permit application or in any report to 

the Director, DWWM, the Permittee shall notify the Director of such failure within 

seven (7) days of becoming aware of such deficiency or inaccuracy. The Permittee shall 

submit the correct or additional information to the Director within thirty (30) days of 

becoming aware of the deficiency or inaccuracy (40CFR §270.30(I) (11) and 

270.32(b)). Failure to submit the information required in this Permit or 

misinterpretation of any submitted information is grounds for termination of this Permit 

(40 CFR §270.43). 

 

 

 

I-G DUTIES AND REQUIREMENTS (40 CFR 270.30) 

 

G-1 The Permittee must comply with all terms and conditions of this CA Permit. An 

exception may be granted via an emergency permit issuance; see 40 CFR 

§270.61. Any Permit noncompliance, except under the terms of an emergency 

permit, constitutes a violation of the Act and is subject to enforcement action. 

An enforcement action may include permit termination, revocation, reissuance, 

and/or modification.    
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G-2 The Permittee shall submit a complete application for a new permit at least one 

hundred-eighty (180) days before this CA Permit expires unless: a) the 

Permittee is no longer required to have a RCRA CA Permit; or b) permission 

for a later date has been granted by the Director.    

 

G-3 It shall not be a defense for the Permittee in an enforcement action that it would 

have been necessary to halt or reduce the permitted activity in order to maintain 

compliance with the conditions of this CA Permit. 

 

G-4 In the event of noncompliance with the Permit, the Permittee shall take all 

reasonable steps to minimize releases to the environment and shall carry out 

such measures as are reasonable to prevent significant adverse impact on human 

health or the environment.    

 

G-5 The Permittee shall, at all times, properly operate and maintain all facilities and 

systems of treatment and control (and related appurtenances) which are 

installed or used by the Permittee to achieve compliance with the terms and the 

conditions of this Permit.  Proper operation and maintenance include effective 

performance, adequate funding, adequate operator staffing and training, and 

adequate laboratory and process controls, including appropriate quality 

control/quality assurance procedures.  This provision requires the operation of 

back-up or auxiliary facilities or similar systems only when necessary to 

achieve compliance with the conditions of the Permit. 

 

 G-6 The Permittee shall furnish to the Director, within a reasonable time designated 

by the Director, any relevant information which the Director, may request to 

determine whether cause exists for modifying, revoking and reissuing, or 

terminating this Permit, or to determine compliance with this Permit.  Upon 

request, the Permittee shall also furnish to the Director copies of records that 

are required by this Permit.  

 

 G-7 The Permittee shall allow the Director, or an authorized representative upon the 

presentation of credentials and other documents as may be required by law to: 

a) Enter, at necessary times during working hours, the permitted premises where 

the regulated facility or activity is located or conducted, or where records must 

be kept under the conditions of this CA Permit; and, b) Have access to and copy 

any records that must be kept under the conditions of this CA Permit.  

 

 G-8 The Permittee shall retain records of all monitoring information for a 

 period of at least three years from the date of sampling. This period 

 may be extended, by request of the Director, at any time.   

 

G-9 The Permittee shall give advance notice to the Director, of any planned changes 

in the permitted Facility, or activity, which may result in noncompliance with 

Permit requirements. Such notice does not constitute a waiver of the Permittee's 

duty to comply with Permit requirements. 
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G-10 This Permit is not transferable to any person except after notice to the Director. 

The Director may require modification or revocation and reissuance of the 

Permit to change the name of the Permittee and incorporate such other 

requirements as may be necessary under RCRA.      

 

G-11 A) The Permittee shall report to the Director any noncompliance, which 

       may endanger human health or the environment orally within twenty-four 

                 (24) hours from the time the Permittee becomes aware of the 

                 circumstances. This report shall include the following: 

 

a. Information concerning the release of any hazardous constituent which 

may endanger public drinking water supplies; and 

 

b. Information concerning the release or discharge of any hazardous 

constituent, or of a fire or explosion at the facility, which could threaten 

the environment or human health outside the facility. 

 

c. The description of the occurrence and its cause shall include: 

   

1. Name, address, and telephone number of the owner or operator; 

2. Name, address, and telephone number of the facility; 

3. Date, time, and type of incident; 

4. Name and quantity of material(s) involved; 

5.  The extent of injuries, if any; 

6. An assessment of actual or potential hazard(s) to the 

environment and human health outside the facility, where this is 

applicable, and;  

7. Estimated quantity and disposition of recovered material that 

resulted from the incident. 

 

B)  A written submission shall also be provided to the Director, within fifteen 

      (15) days from the time when the Permittee becomes aware of the 

      circumstances.  The written submission shall contain: 

 

1. A description of the non-compliance and its cause; 

2. The period(s) of non-compliance (including exact dates and times); 

3. Steps taken to minimize impact on the human health and the 

environments; 

4. Whether the non-compliance has been corrected, and if not, the 

anticipated time it is expected to continue;  

5. Steps taken or planned to be taken to reduce, eliminate or prevent 

recurrence of such non-compliance. 

  

G-12 The Permittee shall report all other instances of noncompliance not otherwise 

required to be reported above within thirty (30) days of when the Permittee 

becomes aware of the noncompliance. The reports shall contain the information 

listed in Condition I-G-11. 
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G-13 All RCRA CA work plans, reports, notifications or other submissions required 

by Module II shall be sent by electronic means (preferred), certified mail, 

certified carrier, or hand-delivered as follows:   

 

 

One Copy To: 

RCRA CA Project Manager 

West Virginia Department of Environmental Protection  

Division of Water and Waste Management 

  601 57th Street  

  Charleston, WV 25301 

 

  One Copy To: 

  RCRA CA Program Manager 

  West Virginia Department of Environmental Protection 

Division of Water and Waste Management 

  601 57th Street  

  Charleston, WV 25301 

 

One Copy To: 

EPA Project Manager 

United States Environmental Protection Agency, Region III 

Office of Remediation 

1650 Arch Street 

Philadelphia, PA 19103-2029 

(3LC10) 

 

G-14 All reports required by this Permit and other information requested by the 

Director shall be signed and certified. If an authorization is no longer accurate 

because a different individual or position has responsibility for the overall 

operation of the facility, or because a new individual or position has 

responsibility for the facility's compliance with environmental laws and 

permits, a new authorization satisfying the requirements shall be submitted to 

the Director prior to or together with any reports, information, or applications 

to be signed by an authorized representative. 

 

 

 

     

I-H CONFIDENTIAL INFORMATION 

 

   Any information submitted to the Director, pursuant to this Permit, may be claimed as 

confidential by the submitter. Any such claim must be asserted at the time of 

submission in the manner prescribed in Section 11.18.b. and c. of the HWMS Rule. If 

no claim is made at the time of submission, the Director shall make the information 

available to the public. If a claim is asserted, the information shall be treated in 

accordance with the procedures in Section 11.18 of HWMS Rule. Claims of 

confidentiality for the name and address of Permittee will be denied. 
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I- I  DISCLOSURE IN DEED 

 

Pursuant to Section 21 of the HWMA and Section 12 of the HWMS Rule, the Permittee 

shall make a notation on the deed that will notify any potential purchaser that the land 

has been used to manage hazardous waste.  Such disclosure shall describe the location 

upon said property, identifying the type and quantity of hazardous waste and the 

method of storage, treatment, or disposal with respect to such waste. 
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MODULE II 

FACILITY WIDE RCRA CORRECTIVE ACTION 

 
On September 30, 2010, the United States Environmental Protection Agency (EPA) issued a 

Statement of Basis (SB) in which a Final Remedy for the Facility was proposed that consisted 

of the following:  

 

• Institutional Controls including residential use restriction, groundwater use 

restriction, vapor intrusion and/or subsurface work restrictions;  

• Engineering controls such as installation of vapor control system in occupied 

new structures; 

• Compliance with and maintenance of institutional controls; 

• Operations and Maintenance (O&M) activities including leachate collection; 

and 

• Groundwater monitoring;  

 

Public comments were requested on the proposed Final Remedy from September 30, 2010 

through October 30, 2010 during a 30-day (30) day public comment period.  

 

All of the comments received by EPA during the public comment period were carefully 

reviewed and have been addressed in Attachment A, Public Comments and EPA Responses, 

of the Final Decision and Response to Comments (FDRTC), Final Decision, document.  

 

Based on the comments received during the public comments period, EPA determined that it 

was not necessary to modify its proposed Final Remedy as set forth in the SB.  EPA did, 

however, made minor modifications to the factual background and clarified certain aspects of 

the proposed Final Remedy. Thus, the proposed Final Remedy became final as provided by 

the FDRTC, incorporating the factual clarifying information provided by the comments 

referred to above, and was issued on December 15, 2010.  The FDRTC was incorporated into 

the Facility’s RCRA Permit as Module II and was made a part thereof on April 12, 2012. 

 

As requested in the November 2018 RCRA Corrective Action permit renewal application, the 

Ward B Central Drain Pumping System (hereafter referred to as the Ward B sump) is no longer 

a corrective measure for the facility.  The FDRTC, that sets forth the Final Remedy, is hereby 

incorporated into this Facility Wide RCRA Corrective Action Module (Module) as Attachment 

II-2 except for the requirements pertaining to operation of the Ward B sump.  The requirements 

of the FDRTC that remain in effect are below.  

  

II-A DEFINITIONS 

  

 For the purposes of RCRA Corrective Action and this RCRA Corrective Action 

Module, the following definitions shall apply: 

 

1. “Project Manager” shall mean the Division of Water and Waste Management 

RCRA Corrective Action Program Project Manager 

 

2. “Area of Concern” shall mean an area at the Facility or an off-site area, not 

originally identified as a solid waste management unit, where hazardous waste 

and/or hazardous constituents are present or suspected to be present. 
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3. “Solid Waste Management Unit” shall mean any unit at the facility from which 

hazardous constituents might migrate, irrespective of whether the units were 

used for the management of solid and/or hazardous wastes.  Such units include 

any areas at a facility which solid wastes have been routinely and systematically 

released. The term “unit” refers to containers, container storage areas, tanks, 

surface impoundments, waste piles, land treatment units, landfills, incinerators, 

underground injection wells, and other physical, chemical and biological units 

or treatment units. 

 

II-B CORRECTIVE ACTION (CA) FOR CONTINUING RELEASES; 

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT  

 

1. Section 3004(u) of RCRA, 42 U.S.C. § 6924(u), and regulations codified at 40 

      CFR §264.101, provide that all permits issued after November 8, 1984 must 

      require CA as necessary to protect human health and the environment for all 

      releases of hazardous waste or hazardous constituents from any solid waste 

      management unit (SWMU) regardless of when waste was placed in the unit. 

 

2. Under Section 3004(v) of RCRA, 42 U.S.C. § 6924(v), and 40 CFR 

      §264.101(c), CA at a permitted facility may be required beyond the facility 

      boundary, where necessary, to protect human health and the environment, 

      unless the Facility demonstrates that, despite its best efforts, the Facility was 

      unable to obtain the necessary permission to undertake such action. 

 

3. This Permit requires that if additional releases of hazardous constituents and 

Hazardous waste from current or former UCC operations pose an 

unacceptable threat, the Permittee shall determine the nature and extent of 

those releases. 

 

 

II-C REMEDY IMPLEMENTATION  

 

The Final Remedy that has been selected for the Facility is described in detail in the 

FDRTC and set forth in Attachment II-1 and made a part hereof with the exception of 

any requirements pertaining to the operation of Ward B sump. The requirements of 

this Permit provide for the implementation of the Final Remedy. The Final Remedy 

for the UCC Technology Park facility is readily implementable.  Commencing on the 

effective date of this Permit and thereafter, the Permittee shall implement the selected 

Final Remedy described in the FDRTC as summarized below:  
 
1. For Facility groundwater, the corrective measures being implemented are:  

• Long-term groundwater monitoring;  

• Ground water shall not be used for any purpose other than O&M and 

monitoring activities. 

2. For Tract A, the corrective measures implemented are: 

 

• Industrial/commercial areas shall not be used for residential purposes 

unless it is demonstrated that such use will not pose a threat to human 
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health or the environment and/or adversely affect or interfere with the 

selected remedy; 

• For areas requiring vapor intrusion restrictions, installation of a vapor 

control system in all new structures that are to be occupied; 

• For areas requiring subsurface work restrictions, no earth moving 

activities, including construction and drilling, may be performed unless 

such activities are conducted in accordance with a Health and Safety Plan 

approved by WVDEP, in consultation with EPA.  

 

3. For Tracts B and C, the corrective measures implemented are:  

 

• Tracts B and C shall not be used for residential purposes unless it is 

demonstrated that such use will not pose a threat to human health or the 

environment and/or adversely affect or interfere with the selected remedy;  

• For areas requiring vapor intrusion restrictions, installation of a vapor 

control system in all new structures that are to be occupied. 

 

4. For Tract D, the corrective measures implemented are: 

 

• Operation and maintenance of the Lower Ward Leachate Collection 

System; 

• Landfill inspections; 

• Long-term groundwater monitoring;  

• For areas requiring vapor intrusion restrictions, installation of a vapor 

control system in all new structures that are to be occupied; and 

• Compliance with and maintenance of other institutional controls and 

institutional control elements as detailed in the FDRTC. 

5. Implementation of any corrective measures for newly discovered releases of 

hazardous constituents and hazardous waste that pose an unacceptable threat from 

current or former UCC operations shall be implemented in accordance with 

current State and Federal Regulations.  
 

 

II-D EVALUATION OF THE SELECTED REMEDY    

 

In lieu of facility progress reports the Permittee will be submitting an Operation, 

Maintenance and Inspection (OMI) Report and a Groundwater Monitoring (GWM) 

Report annually in accordance with the WVDEP approved plans. (see Attachment II-3 

and II-4 for samples of an OMI Report and a GWM report, respectively) 

 

If the Agencies determine that the selected remedy will not comply with the media 

clean-up requirements, the Agencies may require the Permittee to perform additional 

studies and/or perform modifications to the existing Corrective Action remedy.   

 

 

II-E EMERGENCY RESPONSE; RELEASE REPORTING 

 

1. If at any time, the Permittee discovers that a release of hazardous waste or 

hazardous constituents from a SWMU at the Facility is presenting or may 
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present an imminent and substantial endangerment to human health or the 

environment, the Permittee shall notify the WVDEP as soon as practicable of 

the source, nature, extent, location and amount of such release, the 

endangerment posed by such release and the actions taken and/or to be taken, 

to the extent known, to address such release.   

 

2. Within five days of discovery, the Permittee shall notify WVDEP, in writing, 

of the nature, source, extent, and location of such release of hazardous waste or 

hazardous constituents from the SWMU.  

 

3. If, based on the information submitted a release has not been adequately 

remediated to be protective of human health and the environment, WVDEP may 

require the SWMU and/or AOC to be included in an RFI or an IM. 

 

II-F GUIDANCE DOCUMENTS 

 

All work to be performed at the Facility pursuant to this Permit shall be in general 

accordance with applicable EPA RCRA corrective action guidance available at 

http://www.epa.gov/reg3wcmd/ca/ca_resources.htm. 

 

II-G NEWLY DISCOVERED SOLID WASTE MANAGEMENT UNIT (SWMU) 

ASSESSMENT 

 

1. The Permittee shall notify the Project Manager, in writing, of any newly 

identified SWMU at the Facility, no later than thirty days after the date of 

discovery. The notification shall include, but is not limited to, the following 

known information: 

 

a. A description of the newly identified SWMU(s), function, dates of 

operation, location (including a map), design criteria, dimensions, 

materials of construction, capacity, ancillary systems (e.g., piping), 

release controls, alterations made to the unit, engineering drawings, and 

all closure and post-closure information available, particularly whether 

wastes were left in place. 

 

b. A description of the composition and quantities of solid wastes 

processed by the newly identified SWMU(s) with emphasis on 

hazardous wastes and hazardous constituents.  

 

c. A description of any release (or suspected release) of hazardous waste 

or hazardous constituents originating from the newly identified SWMU. 

Include information on the date of release, type of hazardous waste or 

hazardous constituents, quantity and nature of the release, extent of 

release migration, and cause of release (e.g., overflow, broken pipe, tank 

leak, etc.).  Also, provide any available data that quantifies the nature 

and extent of environmental contamination, including the results of soil 

and/or groundwater sampling and analysis efforts. Likewise, submit any 

existing monitoring information that indicates releases of hazardous 

waste or hazardous constituents have not occurred or is not occurring.  

http://www.epa.gov/reg3wcmd/ca/ca_resources.htm
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2. Upon receipt of the notification of any newly identified SWMU, the Project 

Manager will determine the need for corrective action at such SWMU. If 

corrective action is necessary to protect human health or the environment, the 

Project Manager will determine whether an RFI will be performed and the need 

for any IMs. 

 

3. In lieu of a separate RFI, the Permittee may propose either to incorporate any 

newly identified SWMU into an ongoing RFI or to submit a proposal for the 

performance of corrective measures at such newly identified SWMU.  Any such 

proposal shall be submitted to the Agencies along with notification of the 

discovery of the SWMU(s). Incorporation of any newly identified SWMU(s) 

into an ongoing RFI shall be through the submission of an RFI Work Plan 

Addendum by the Permittee.  Any such RFI Work Plan Addendum shall receive 

approval by the Agencies prior to initiation of the related RFI work. 

 

II-H  FINANCIAL ASSURANCE 

 

1. Revised Cost Estimate: Within ninety calendar days of the effective date of 

this Permit, the Permittee shall submit a revised cost estimate (Cost Estimate), 

in current dollars, to perform the work required under Section II-C “Remedy 

Implementation”.  The Cost Estimate must account for the costs of all 

foreseeable work, including all investigation and reports, construction work, 

monitoring, and other long-term care work, etc. 
 

2. Annual Cost Estimate Updates: Within sixty days prior to the anniversary date 

of the establishment of the financial instrument for the work required Section 

II-C “Remedy Implementation”, the Permittee shall submit to the CA Program 

Manager updated cost estimates, adjusted for inflation, for completing the 

approved work. If the financial test or corporate guarantee is used as the 

financial instrument, the owner or operator must send updated cost estimates to 

the CA Program Manager within 90 days after the close of each succeeding 

fiscal year in accordance with 40 CFR 264.145(f)(5).   

 

3. Financial Assurance Demonstration: Within thirty calendar days of approval of 

the initial cost estimate for the work required under this Module, and annually 

thereafter, the Permittee shall demonstrate compliance with financial assurance 

to CA Program Manager in accordance with 40 CFR § 264.143 for completing 

the work required under Section II-C “Remedy Implementation” in accordance 

with 40 CFR § 264.101(b). Within thirty calendar days of approval of any 

revised cost estimate, the Permittee shall demonstrate to the CA Program 

Manager financial assurance for the updated cost estimates. 

 
II-J RECORDKEEPING 

 

Upon completion of closure of any current or future SWMU, the Permittee shall 

maintain in the Facility’s operating record, documentation of the closure measures. 
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II-J ACCESS FOR CORRECTIVE ACTION OVERSIGHT 

 

The WVDEP and its authorized representatives shall have access to the Facility at all 

reasonable times for monitoring compliance with the provisions of this Permit. The 

Permittee shall use its best efforts to obtain access to property for all parties beyond the 

boundaries of the Facility at which corrective action is required by this Permit.   

II-K COMPLETION OF REMEDY 

 

Within ten days of receipt of notification by the Project Manager that the remedy is 

complete, the Permittee shall submit a written certification to the Project Manager 

stating that the remedy has been completed in accordance with the requirements of this 

Permit Module. The certification must be signed by the Permittee. In cases where no 

other Permit Conditions remain, the Permit may be modified not only to reflect the 

completion determination, but also to change the expiration date of the permit to allow 

earlier permit expiration in accordance with 40 CFR Parts 124, 270.41, and 270.42, as 

applicable. 
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ATTACHMENT II - 1 

 
PUBLIC NOTICE 

 

 
This attachment will contain the Public Notice announcing the re-issuance of a draft RCRA 

CA Permit which is to be published in the Charleston Gazette-Mail in May 2019.  The draft 

Permit will be open to Public Comment for 45 days (2 pages) 

 

 

  



 Union Carbide Corporation Technology Park  

 Permit Number:  WVD060682291 

    

 

 

 

 

 

 

 
 

 

ATTACHMENT II – 2 

 

 
FINAL DECISION and RESPONSE TO COMMENTS 
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ATTACHMENT II- 3 
 

 

2018 OPERATIONS, MAINTENACE, AND INSPECTION (OMI)  

REPORT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

arcadis.com 

 

Arcadis U.S., Inc. 

2410 Paces Ferry Road 

#400 

Atlanta 

Georgia 30339 

Tel 770 431 8666 

Fax 770 435 2666 

www.arcadis.com 

Page: 

1/3 

Amy L. Lee 
Remediation Leader 
Authorized Representative of The Dow Chemical Company 
1790 Building, Michigan Operations 
Midland, Michigan 48674 
989.636.8395 
 

Subject: 

UCC Technology Park 2018 Operations and Maintenance Activities Memo 
South Charleston, West Virginia 
 

 

Dear Ms. Lee: 

The following memorandum has been prepared to summarize operations and 
maintenance (O&M) activities that have taken place at UCC Dow Technology 
Park (Site) for 2018; a Site Location Map is provided on Figure 1. O&M activities 
conducted in 2018 were done so in accordance with the specified corrective 
measures rendered in the final decision by the U.S. Environmental Protection 
Agency (US EPA) on December 17, 2010. Those decisions were incorporated in 
The West Virginia Department of Environmental Protection’s (WV DEP) revised 
Resource Conservation and Recovery Act (RCRA) facilities permit on February 
2, 2012. A new RCRA permit application was submitted to WV DEP on 
November 30, 2018. The Site will remain under the February 2, 2012, permit until 
the new permit is issued. 

The following corrective measures required ongoing O&M in 2018: the Lower 
Ward Landfill, Ward A Landfill, Ward B Landfill, Lower Ward leachate collection 
system, Ward B central drain sump pumping system, and the facility-wide 
institutional controls. A Site Map indicating the location for each O&M site is 
provided on Figure 2.  

CH2M completed O&M of the above referenced corrective measures during 
January, February, March, and April of 2018. On May 7, 2018, O&M of the above 
referenced corrective measures were transitioned to Arcadis U.S., Inc. (Arcadis). 

Inspection of the landfills and institutional controls were completed by Arcadis in 
2018. 
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Lower Ward Landfill 

Lower Ward Landfill was inspected quarterly by Arcadis on March 28, 2018, June 19, 2018, September 
24, 2018, and December 11, 2018.  The inspections consisted of a technician walking over and around 
the perimeter of the landfill to visually verify landfill cover showed no signs of damage. Landfill cover was 
inspected for areas bare of vegetation, erosion, furrows and ruts or animal burrows. No signs of damage 
or deterioration was observed during the 2018 inspections.  

Ward A Landfill 

Ward A Landfill was inspected quarterly by Arcadis on March 28, 2018, June 19, 2018, September 24, 
2018, and December 11, 2018. The Ward A Landfill is maintained as a scenic pond (Ward A Pond). Ward 
A Landfill was inspected for the presence of damage or deterioration. No damage or deterioration was 
observed during the 2018 inspections. 

Ward B Landfill 

The Ward B Landfill was inspected quarterly by Arcadis on March 28, 2018, June 19, 2018, September 
24, 2018, and December 11, 2018.  The inspections consisted of a technician walking over and around 
the perimeter of the landfill to visually verify landfill cover showed no signs of damage. Landfill cover was 
inspected for areas bare of vegetation, erosion, furrows and ruts or animal burrows. No signs of damage 
or deterioration was observed during the 2018 inspections.  

Lower Ward Leachate Collection System 

The Lower Ward Leachate Collection System operates as a collection basin for the Lower Ward Landfill. 
Utilizing the Holz Impoundment decant line, water collected by the leachate system is discharged into the 
South Charleston Waste Water Treatment Plant (WWTP) for processing. 

 The system was inspected weekly in 2018. The inspections were documented on an inspection 
log and included the following:  

o Inspection of overflow conditions 
o Inspection of sump for leaks, visual wear of parts, and noises associated with the 

deterioration of moving parts 
o Testing the telemetry system 
o Inspection of the tank to ensure man-ways and pipe caps for vacuum truck hook-ups are 

secure 
o Inspection of the system discharge pipe, and Holz Impoundment decant line operational 

pressure 

The Holz Impoundment decant line was shut down February 6-8, 2018 for maintenance. During this time, 
the pumps in the leachate collection system were turned off, and vacuum trucks were used to remove the 
leachate from the system to prevent it from discharging to Ward Branch. Leachate pumped into the 
vacuum trucks was transported to and discharged into Holz Impoundment. 

No overflow events occurred in 2018. 
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Ward B Central Drain Sump Pumping System 

Ward B Central Drain Sump Pumping System operated as a leachate collection system from the Ward B 
Landfill and discharged that leachate into the Holz Impoundment. During rain events the system allowed 
for stormwater overflow into the Ward A pond. 

On December 9, 2017, a balloon plug was installed in the influent line to the sump to prevent water from 
flowing into the sump. This was done to temporarily shut down the system in winter/early spring, as 
approved by the WV DEP via email on November 14, 2017, to support an evaluation of alternatives to 
operating the system in the future. During second quarter 2018, the WV DEP and US EPA agreed the 
Ward B sump could remain shutdown for the recharge study, and potentially be decommissioned in the 
future.  

The Ward B Sump remained shut down through the end of 2018. The new RCRA Permit Application 
submitted on November 30, 2018, includes a request to permanently shut down and decommission the 
Ward B Sump.  

Institutional Controls  

Inspection of institutional controls were performed quarterly by Arcadis on March 28, 2018, June 19, 
2018, September 24, 2018, and December 11, 2018. Institutional controls for the facility generally fall into 
the following three categories: 

• Groundwater use restrictions; 

• Land use restrictions (e.g., industrial/commercial use or recreational use); and 

• Vapor intrusion (VI) building restrictions. 

The inspections consisted of walking and driving around the institutional control areas and contacting the 
Kanawha-Charleston Health Department (KCHD) to determine if any potable wells had been constructed 
at the facility or at offsite affected properties. 

Inspections conducted on the respective dates revealed no violation of Institutional Controls. There were 
no potable wells located on facility grounds or offsite affected properties. There were no new occupied 
structures within the vapor intrusion restriction zone and no recorded non-conforming activities taking 
place on industrial/commercial or recreational land. 

Inspection Checklists from the 2018 inspections and a letter from KCHD are provided as Attachment A.   
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1. INTRODUCTION 
This groundwater monitoring report (GWMR) has been prepared for the Union Carbide Corporation (UCC) 
Technology Park in South Charleston, West Virginia (site; Figure 1-1).  This GWMR presents the data and 
findings for groundwater sampling conducted in 2018. 

The U.S. Environmental Protection Agency (USEPA) issued its final decision for the site on December 17, 
2010, and the West Virginia Department of Environmental Protection (WVDEP) incorporated the final 
decision into a revised Resource Conservation and Recovery Act permit for the site on February 2, 2012 
(WVDEP 2012). A new RCRA permit application was submitted to WVDEP on November 30, 2018. Long-
term groundwater monitoring in accordance with the agency-approved groundwater monitoring plan 
(GWMP) (CH2M HILL Inc. [CH2M] 2009) is a component of the final decision for the site. 

Groundwater monitoring at the site was conducted in accordance with the GWMP to meet the following 
objectives: 

• Monitor water levels to evaluate potential changes in groundwater flow directions 

• Monitor constituent concentrations to evaluate trends 

• Monitor constituent concentrations to evaluate groundwater conditions in Ward Hollow 

• Monitor constituent concentrations to evaluate groundwater conditions in the Greenhouse Area 

• Evaluate the integrity of the monitoring wells by conducting inspections 

• Monitor the effectiveness of corrective measures 

Additional groundwater monitoring, beyond that which is required in the GWMP, was conducted for Ward 
Hollow in 2018 to further evaluate observed increases in groundwater constituent concentrations in some 
of the Ward Hollow monitoring wells.  The additional monitoring consisted of increased frequency of 
groundwater monitoring (conducted quarterly).  This GWMR includes the results of the additional 
monitoring completed in 2018. 
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2. BACKGROUND 
The site covers 574 acres in the city of South Charleston, West Virginia, including 267 acres that have 
been sold or donated to other parties.  UCC has retained the remaining 307 acres, which consist largely of 
the landfills and areas surrounding the landfills.  Topography at the site is generally steep, with flatter, 
developed areas at the top of hills.  Other portions of the site terrain have been altered by the construction 
of the Lower Ward Landfill, Ward A Landfill, and Ward B Landfill (Figure 1-1).  The elevation of the site 
ranges from 580 to 1,090 feet above mean sea level. 

The areas of groundwater contamination addressed in this GWMR are Ward Hollow and the 
Greenhouse Area, both of which are discussed in detail in the Current Conditions Report 
(CCR; CH2M 2008) and summarized below. 

 
2.1 Ward Hollow 
The Lower Ward Landfill, Ward A Landfill, Ward B Landfill, and a former brine well north of Lower Ward 
Landfill have contaminated the groundwater in Ward Hollow.  Contaminated groundwater has migrated 
from these sources to the underlying weathered bedrock and then downgradient into Ward Hollow.  The 
most prominent constituents present within this plume are 1,4-dioxane, benzene, bis(2-
chloroisopropyl)ether, and barium. 
 
2.2 Greenhouse Area 
The source of groundwater contamination in the Greenhouse Area is unknown.  Two monitoring wells 
(WVU-MW04 and MW-104A) screened in the Mahoning Sandstone have exhibited detectable 
concentrations of volatile organic compounds (VOCs). 
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3. GROUNDWATER MONITORING
The GWMP requires groundwater samples and water levels to be collected every 9 months at the 
locations shown on Figure 3-1 (CH2M 2009). Additional groundwater monitoring, beyond that which is 
required in the GWMP, was conducted for Ward Hollow in 2018 to further evaluate observed increases in 
groundwater constituent concentrations in some of the Ward Hollow monitoring wells. Per the GWMP, 
the 2018 sampling was scheduled to occur in June for the Greenhouse Area. For Ward Hollow, 
groundwater sampling was completed in March, June, September, and December 2018.  This section 
summarizes how the sampling was conducted and observations made during sampling activities. 

3.1 Water Level Measurements 
Table 3-1 lists water levels and groundwater elevations measured in March, June, September, and 
December 2018.  Table 3-2 lists the well construction details.  During each event, measurements were 
collected using a handheld water level meter.  Water levels were collected from monitoring wells, 
piezometers, and staff gauges during each event.  Groundwater elevation data from the monitoring wells 
and piezometers were used to analyze the potentiometric surface and groundwater flow patterns. 

3.2 Groundwater Sampling 
Groundwater samples were collected at the Greenhouse Area in June 2018 in accordance with the 
GWMP (CH2M 2009).  Groundwater samples also were collected from Ward Hollow in March, June, 
September, and December 2018.  Table 3-3 lists the analytical suites and sample identifiers for the 
monitoring wells sampled.  Sampling was conducted using low-flow sampling protocols (USEPA 2002) or 
volumetric purging if low-flow was not possible based on historical data for a given monitoring well. 

Monitoring locations for the Ward Hollow groundwater plume consists of downgradient wells, sentinel 
wells, and impacted wells (Table 3-3).  Downgradient wells are the wells that are furthest downgradient 
and typically have constituent concentrations that are below screening levels.  The sentinel wells are the 
most downgradient wells that consistently have constituent concentrations above screening levels. 
Impacted wells are wells immediately downgradient of the landfills. 

The groundwater samples collected from Ward Hollow were analyzed for VOCs, semi-volatile organic 
compounds, and dissolved metals.  The two monitoring wells sampled in the Greenhouse Area (WVU-
MW04 and MW-104A) historically have contained concentrations of VOCs above screening levels; 
therefore, the samples from these wells were only analyzed for VOCs.  

3.3 Leachate Collection System Sampling 
Grab samples of the leachate in the Lower Ward Landfill leachate collection system were collected in 
March, June, September, and December 2018 to better understand concentrations leaching from the 
landfill.  The leachate samples were analyzed for VOCs, semi-volatile organic compounds, and dissolved 
metals. 
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4. GROUNDWATER MONITORING 
 
4.1 Groundwater Flow Patterns  
Groundwater level data, along with the top-of-casing elevations, were used to determine groundwater 
elevations at the site and prepare a potentiometric surface map.  Table 3-1 presents the water level 
measurements and calculated elevations for each monitoring well, piezometer, and staff gauge. 

 
4.1.1 Ward Hollow 
Consistent with the topography of Ward Hollow, groundwater flow is to the northwest, toward the Kanawha 
River.  Figure 4-1 shows the potentiometric surface of the Upper Freeport Formation within Ward Hollow 
for data collected on December 11, 2018.  Water levels observed in March, June and September 2018 
were consistent with the groundwater flow patterns observed in December 2018 and previous years; 
therefore, only the December 2018 results were mapped. 

 

4.1.2 Greenhouse Area 
Figure 4-2 shows the potentiometric surface of the Mahoning Formation within the Greenhouse Area for 
data collected on December 11, 2018.  Water levels observed in June and September 2018 were 
consistent with the groundwater flow patterns observed in December 2018, therefore only the December 
2018 results were mapped. 
 
4.2 Constituent Concentration Evaluation 
Tables 4-1 and 4-2 list the analytical results for detected constituents in groundwater and leachate for 
Ward Hollow and the Greenhouse Area, respectively.  The analytical results were compared to USEPA 
maximum contaminant levels (USEPA 2009), or if a maximum contaminant level was not available for a 
detected constituent, the USEPA adjusted tap water regional screening level (RSL) (USEPA 2018) was 
used.  USEPA RSLs are based on a target cancer risk equal to 1 x10-6 and an adjusted noncancer hazard 
quotient of 0.1.  The noncancer RSLs are adjusted to account for potential additive effects.  These 
comparisons are provided in Tables 4-1 and 4-2.  Appendix A contains the laboratory data and Appendix 
B contains the data quality evaluation memorandum. 

 
4.2.1 Ward Hollow 
A comparison of the analytical results to screening levels (Table 4-1) shows that 1,4-dioxane, benzene, 
bis(2-chloroisopropyl) ether, and barium remain the most prominent constituents present within this 
groundwater plume.  Figure 4-3 through Figure 4-6 show the lateral extents of 1,4-dioxane, bis(2-
chloroisopropyl) ether, benzene, and barium in Ward Hollow. 1,4-Dioxane and bis (2-chloroisopropyl)ether 
have the largest lateral extent in groundwater, which is observed vertically within the aquifer as well.  
Figures 4-7 and 4-8 show the vertical extents of 1,4-dioxane and bis (2-chloroisopropyl)ether, respectively, 
in Ward Hollow.  1,4-Dioxane is observed throughout the aquifer, whereas bis(2-chloroisopropyl)ether is 
observed primarily within the shallow aquifer in the monitoring wells closest to the landfill as well as deeper 
within the aquifer in downgradient monitoring wells. 
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Analytical data collected from the 2018 sampling events for Ward Hollow show that exceedances for 
benzene remains delineated downgradient by MW-28; however, 1,4- dioxane, bis(2-chloroisopropyl)ether, 
and barium were detected at a concentrations above the screening level in downgradient monitoring well 
MW-28.  Minor exceedances of the 1,4-dioxane screening level in downgradient monitoring well MW-31 
was observed in the 2018 sampling events.  In December 2016, barium concentrations exceeded the 
screening level in MW-31 for the first time, and this was observed again in December 2017.  Barium 
concentrations in MW-31 was detected below the screening level in 2018.The source of barium 
contaminations in Ward Hollow does not appear to be related to the landfills because concentrations 
downgradient of the landfills are an order of magnitude higher than what is observed in the leachate 
collection system. The source of barium contamination is assumed to be the former brine well next to MW-
01 (Figure 1-1). 

Other constituent concentrations that exceeded screening levels were arsenic, bis(2-chloroethyl)ether, and 
naphthalene.  Arsenic concentrations exceeded the screening level in monitoring well MW-23 and were 
detected in MW-01, MW-21, MW-26, MW-28, MW-32, MW-34 and MW-35.  Arsenic concentrations 
observed in groundwater throughout Ward Hollow appear to be representative of naturally occurring levels. 
The arsenic concentrations in Ward Hollow are similar to those observed previously in monitoring wells 
outside the boundary of the groundwater plume that are screened in the Upper Freeport Formation (e.g., 
MW-29 and MW-30).  In addition, detections of arsenic in Ward Hollow are highly variable (e.g., arsenic 
was only detected in MW-34 during the May 2017 event  as compared to detections in 2018 where 
detections observed in MW-01, MW-21, MW-26, MW-28, MW-32, MW-34 and MW-35), which is different 
than what is observed for other constituents in the groundwater plume. Cadmium concentrations exceeded 
the screening level in all wells except the two most downgradient wells (MW-31 and MW-32) in 2017 
whereas in 2018 only MW-01 andMW-23 exceeded the screening levels for cadmium for samples collected 
in March 2018. 

Bis(2-chloroethyl)ether concentrations exceeded the screening level in wells MW-01, MW-21, MW-23, 
MW-26, MW-28, MW-34 and MW-35 at least once.  Naphthalene also exceeded their respective screening 
level in MW-01, MW-21, and MW-26. 

The groundwater plume stability was evaluated based on monotonic trend analysis of groundwater data 
using the Mann-Kendall non-parametric statistical test (Gilbert 1987) to investigate whether constituent 
concentrations in groundwater are increasing, decreasing, or stable. Mann-Kendall statistical tests were 
performed for four key constituents (1,4-dioxane, bis(2-chloroisopropyl)ether, benzene, and barium) using 
groundwater analytical data collected at six monitoring wells and the leachate collection system. The 
Mann-Kendall statistical tests were performed for two different data sets; one for all data and the other for 
data from 2011 through 2018.  The results of Mann-Kendall statistical tests along with graphs showing 
concentrations over time are provided in Appendix C.  The trends were stable or decreasing except for the 
following: 

• 1,4-Dioxane: Monitoring well MW-31 exhibits an increasing trend for all data and for data from 2011 
to 2018. 

• Bis(2-chloroisopropyl)ether:  Monitoring wells MW-01, MW-23, and MW-31 and Leachate collection 
system exhibit increasing trends for all data; however, MW-31 and Leachate Collection System 
exhibit stable trends for data from 2011 to 2018. 

• Benzene: Monitoring wells MW-01, MW-23, and MW-26 exhibit increasing trends for all data; 
however, MW-01, MW-23 and MW-26 exhibit a stable trend for data from 2011 to 2018. The 
maximum detected concentration of benzene for MW-01, MW-23 and MW-26 was observed in 
2017. 
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• Barium: Monitoring wells MW-23, MW-26, MW-28, MW-31, and MW-32 exhibit increasing trends 
for all data; however, only MW-23 and MW-31 exhibit increasing trends for data from 2011 to 2018.  
Barium levels in 2018 show a decreasing trend. 

 
4.2.2 Leachate Collection System 
Analytical data collected from the leachate in 2018 show that the most prominent constituents (1,4-
dioxane, benzene, bis(2-chloroisopropyl)ether, and barium) within the groundwater plume also are 
observed in the leachate at concentrations above screening levels.  In addition, 2-methylnaphthalene, 
Bis(2-chlroroethyl) Ether, naphthalene,1,2-dichloroethane, 1,2-dichloropropane, and arsenic were detected 
above their respective screening levels (Table 4-1). 

Mann-Kendall statistical tests were performed for 1,4-dioxane, bis(2-chloroisopropyl)ether, benzene, and 
barium using analytical data for the leachate. The Mann-Kendall statistical tests were performed for two 
different data sets; one for all data and the other for data from 2011 to 2018.  Appendix C contains the 
Mann-Kendall statistical test results along with graphs showing concentrations over time. Trends based on 
all data are stable for 1,4-dioxane and bis(2-chloroisopropyl)ether and are decreasing for benzene and 
barium. Trends based on data from 2011 through 2018 are stable for 1,4-dioxane and barium, and are 
decreasing for benzene and bis(2-chloroisopropyl)ether. 

 

4.2.3 Greenhouse Area 
The June 2018 analytical data for the Greenhouse Area showed that tetrachloroethene (PCE) 
concentrations exceeded the screening level in WVU-MW04 (Figure 4-9).  No other VOCs exceeded 
screening levels in the Greenhouse Area in 2018. 

Mann-Kendall statistical tests were performed using groundwater analytical data collected at the two 
Greenhouse Area monitoring wells for two key constituents (PCE and trichloroethene); the Mann- Kendall 
statistical test results along with graphs showing concentrations over time are in Appendix C. The key 
constituents for the Greenhouse Area showed either no trend or decreasing trends. 
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5. SUMMARY 
Groundwater monitoring for Ward Hollow and the Greenhouse Area in 2018 shows that groundwater flow 
patterns have remained stable and are consistent with the conceptual site model presented in the CCR 
(CH2M 2008). 

Analytical data collected from 2003 through 2018 for Ward Hollow generally show that bis(2-
chloroisopropyl)ether and benzene have a similar distribution, and concentrations are below their 
respective screening levels in the downgradient monitoring wells. 

The groundwater concentration trends based on the Mann-Kendall statistical test for Ward Hollow were 
either stable or decreasing, except for the following: 

 1,4-Dioxane: Monitoring well MW-31 exhibits an increasing trend for all data and for data from 2011 
to 2018. 

 Bis(2-chloroisopropyl)ether:  Monitoring wells MW-01, MW-23, and MW-31 and Leachate collection 
system exhibit increasing trends for all data; however, MW-31 and Leachate Collection System 
exhibit stable trends for data from 2011 to 2018. 

 Benzene: Monitoring wells MW-01, MW-23, and MW-26 exhibit increasing trends for all data; 
however, MW-01, MW-23 and MW-26 exhibit a stable trend for data from 2011 to 2018. The 
maximum detected concentration of benzene for MW-01, MW-23 and MW-26 was observed in 2017. 

 Barium: Monitoring wells MW-23, MW-26, MW-28, MW-31, and MW-32 exhibit increasing trends for 
all data; however, only MW-23 and MW-31 exhibit increasing trends for data from 2011 to 2018.  
Barium levels in 2018 show a decreasing trend. 

The 2018 analytical data for the Greenhouse Area shows an exceedance of the screening level for PCE in 
WVU-MW04.  No other VOCs exceeded screening levels in the Greenhouse Area in 2018.  The key 
constituents for the Greenhouse Area showed stable or decreasing trends. 

An additional downgradient monitoring well was installed in 2018 (MW-40) in order to further monitor the 
groundwater plume. The well installation activities and initial groundwater sampling results for MW-40 will 
be reported on under separate cover by Jacobs. Future routine groundwater sampling events at Ward 
Hollow will include monitoring well MW-40 beginning in 2019. 

It is recommended that quarterly groundwater monitoring be continued for wells MW-1, MW-23, and 
downgradient wells MW-31, MW-32 and MW-40, It is recommended that the remaining wells be sampled 
annually.  If WVDEP agrees with these changes, the GWMP will be updated. 
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Table 3-1. 2018 Groundwater and Surface Water Elevation Data         
2018 Groundwater Monitoring Report         
UCC Technology Park, South Charleston, West Virginia         

Water Level 
(ft btoc)

Groundwater 
Elevation 
(ft amsl)

Water Level 
(ft btoc)

Groundwater 
Elevation 
(ft amsl)

Water Level 
(ft btoc)

Groundwater 
Elevation 
(ft amsl)

Water Level 
(ft btoc)

Groundwater 
Elevation 
(ft amsl)

3/26/2018 3/26/2018 6/25/2018 6/25/2018 9/25/2018 9/25/2018 12/11/2018 12/11/2018

Ward Hollow Wells
MW-01 622.34 1.64 620.70 1.17 621.17 1.55 620.79 1.70 620.64
MW-02 775.88 80.84 695.04 80.98 694.90 81.90 693.98 82.15 693.73
MW-04 770.05 8.49 761.56 8.31 761.74 8.05 762.00 8.12 761.93
MW-05 800.71 30.57 770.14 32.88 767.83 33.22 767.49 33.57 767.14
MW-06 801.18 58.98 742.20 59.20 741.98 59.33 741.85 60.10 741.08
MW-20 608.85 6.30 602.55 0.30 608.55 0.30 608.55 0.35 608.50
MW-21 608.69 0.02 608.67 0.30 608.39 0.80 607.89 0.80 607.89
MW-22 608.73 5.98 602.75 5.30 603.43 8.61 600.12 8.70 600.03
MW-23 617.65 16.35 601.30 16.98 600.67 16.81 600.84 17.00 600.65
MW-24 604.07 6.87* 597.20 7.06 597.01 6.91 597.16 6.95 597.12
MW-25 606.70 10.34 596.36 10.81 595.89 10.38 596.32 10.29 596.41
MW-26 635.37 27.46 607.91 26.98 608.39 27.03 608.34 27.80 607.57
MW-27 621.09 30.69 590.40 30.89 590.20 30.72 590.37 30.80 590.29
MW-28 622.45 31.89 590.56 29.34 593.11 31.91 590.54 31.90 590.55
MW-29 801.50 118.44 683.06 118.44 683.06 Past 100' of tape NM NM NM
MW-30 620.19 25.19 595.00 25.35 594.84 23.90 596.29 23.92 596.27
MW-31 592.06 14.95 577.11 15.02 577.04 14.80 577.26 15.50 576.56
MW-32 589.05 18.14 570.91 17.98 571.07 19.52 569.53 19.90 569.15
MW-34 623.65 10.59 613.06 10.38 613.27 9.50 614.15 9.30 614.35
MW-35 615.46 6.20 609.26 5.99 609.47 9.00 606.46 6.40 609.06
Green House wells 
MW-104A 693.21 NM NM 53.59 639.62 54.04 639.17 54.12 639.09
WVU-MW01 695.10 NM NM 22.04 673.06 21.00 674.10 21.10 674.00
WVU-MW02 693.57 NM NM 24.18 669.39 19.70 673.87 19.75 673.82
WVU-MW03 690.88 NM NM 33.83 657.05 33.35 657.53 33.30 657.58
WVU-MW04 678.55 NM NM 15.00 663.55 15.40 663.15 15.45 663.10
WVU-MW05 712.22 NM NM 5.10 707.12 NM NM 10.20 702.02
WVU-MW06 721.38 NM NM 1.15 720.23 1.20 720.18 1.20 720.18

P-06 784.00 8.20 775.80 9.05 774.95 9.50 774.50 9.10 774.90
P-11 767.20 5.73 761.47 5.99 761.21 5.15 762.05 5.98 761.22
P-13 769.90 100.01 669.89 99.78 670.12 99.80 670.10 99.67 670.23
P-14 770.70 43.70 727.00 44.80 725.90 45.00 725.70 44.75 725.95

SG-01 (Next to MW-21) 599.00 0.00 599.00 -0.30 599.30 0.03 598.97 0.35 598.65
SG-02 (Next to MW-31) 584.00 3.58 580.42 3.40 580.60 0.20 583.80 3.35 580.65

Notes:
ft btoc = feet below top of casing
ft amsl = feet above mean sea level
NM = not measured 
* = Tubing stuck in well, may cause displacement of water and water level may vary

September 2018 December 2018

Monitoring Wells

Piezometers

Staff Gauges

Location

Top of 
Casing 

Elevation 
(ft amsl)

March 2018 June 2018
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Table 3-2. Well Construction Table      
2018 Groundwater Monitoring Report      
UCC Technology Park, South Charleston, West Virginia      

Top Bottom Top Bottom

MW-01 Siltstone and Shale above Upper Freeport Sandstone 621.91 613 598 9 24
MW-02 Mahoning Sandstone 773.54 654 634 120 140
MW-04 Conemaugh Red Beds 770.84 745 735 26 36
MW-05 Red and Gray Claystone and Shale 799.45 761 741 38 58
MW-06 Mahoning Sandstone 799.59 680 660 120 140
MW-20 Upper Freeport Sandstone (deep) 606.61 548.1 529.1 58.5 77.5
MW-21 Upper Freeport Sandstone 606.80 578.7 558.7 28.1 48.1
MW-22 Siltstone and Shale above Upper Freeport Sandstone 606.96 596.46 576.46 10.50 30.50
MW-23 Upper Freeport Sandstone 614.51 NA 545.65 NA 68.86
MW-24 Upper Freeport Sandstone 600.95 NA 546.15 NA 54.80
MW-25 Upper Freeport Sandstone 603.52 NA 543.64 NA 59.88
MW-26 Upper Freeport Sandstone 632.28 568 548 64 84
MW-27 Upper Freeport Sandstone 618.21 558 538 60 80
MW-28 Upper Freeport Sandstone 619.55 562 542 58 78
MW-29 Upper Freeport Sandstone 799.63 610 590 190 210
MW-30 Upper Freeport Sandstone 620.51 556 536 65 85
MW-31 Upper Freeport Sandstone 590.26 540.07 520.07 50.19 70.19
MW-32 Upper Freeport Sandstone 587.34 529.02 508.72 58.32 78.62
MW-34 Upper Freeport Sandstone 620.95 565.5 545.5 55.5 75.5
MW-35 Upper Freeport Sandstone 612.73 569 549 44 64

WVU-MW03 Mahoning Sandstone 691* 654 634 37 57
WVU-MW04 Mahoning Sandstone 678.8* 657.3 637.3 21.5 41.5
WVU-MW05 Shale above the Mahoning Sandstone 712.5* 704.5 684.5 8 28
WVU-MW06 Mahoning Sandstone 721.5* 711.5 691.5 10 30

P-06 Clay and Siltstone 781.59 764 762 18 20
P-11 Landfill Waste 765.14 747 745 18 20
P-13 Clay and Siltstone 768.07 670 668 98 100
P-14 Claystone 768.12 721.6 719.6 46.5 48.5

Notes:
NA = not available
ft bgs = feet below ground surface 
ft amsl = feet above mean sea level
* = Estimated value. Survey data not available

Monitoring Wells

Technology Park Piezometers

Location Lithology in Screened Interval
Ground 

Elevation 
(ft amsl)

Screen Elevation (ft amsl) Screened Interval (ft bgs)

Green House wells 

Ward Hollow Wells
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Table 3-3. 2018 Groundwater Sampling Summary  
2018 Groundwater Monitoring Report  
UCC Technology Park, South Charleston, West Virginia  

VOCs SVOCs Dissolved 
Metals

MW-01 Impacted MW01-GW-MMDDYY 3/29/2018, 6/28/2018, 9/27/2018, 12/12/2018 X X X
MW-21 Impacted MW21-GW-MMDDYY 3/28/2018, 6/26/2018, 9/26/2018, 12/12/2018 X X X
MW-23 Sentinel MW23-GW-MMDDYY 3/29/2018, 6/28/2018, 9/27/2018, 12/12/2018 X X X
MW-26 Sentinel MW26-GW-MMDDYY 3/30/2018, 6/28/2018, 9/28/2018, 12/12/2018 X X X
MW-28 Sentinel MW28-GW-MMDDYY 3/27/2018, 6/26/2018, 9/28/2018, 12/13/2018 X X X
MW-31 Downgradient MW31-GW-MMDDYY 3/28/2018, 6/26/2018, 9/28/2018, 12/13/2018 X X X
MW-32 Downgradient MW32-GW-MMDDYY 3/28/2018, 6/26/2018, 12/13/2018 X X X
MW-34 Impacted MW34-GW-MMDDYY 3/29/2018, 6/28/2018, 9/26/2018, 12/12/2018 X X X
MW-35 Impacted MW35-GW-MMDDYY 3/29/2018, 6/28/2018, 9/27/2018, 12/12/2018 X X X
WVU-MW04 Impacted WVU04-GW-MMDDYY 6/28/2018 X
MW-104A Impacted MW104A-GW-MMDDYY 6/28/2018 X

Notes:
VOC = volatile organic compound
SVOC = semi-volatile organic compound

Monitoring Well
Analysis

Sample ID Date SampledWell Type
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Table 4-1. 2018 Detected Results for Ward Hollow Groundwater  
2018 Groundwater Monitoring Report  
UCC Technology Park, South Charleston, West Virginia  

Location Screening
Level

Screening Level 
Source

Sample ID MW01-GW-032918 MW01-GW-032918S MW01_20180628 MW-1_20180927 MW01-GW-20181212 MW21-GW-032818 MW-21_20180626 MW-21_20180926 MW-21_20181212
Sample Date 3/29/2018 3/29/2018 6/28/2018 9/27/2018 12/12/2018 3/28/2018 6/26/2018 9/26/2018 12/12/2018

Analyte

Arsenic 0.01 MCL 0.0036 0.01 U 0.0067 0.004 0.0035 0.0035 0.0049 0.0032 0.002 UB
Barium 2 MCL 55.5 53.8 52 54 50.4 54.4 52.4 53 57.6 J
Cadmium 0.005 MCL 0.0005 U 0.00741 0.002 U 0.001 U 0.001 U 0.0005 U 0.002 U 0.001 U 0.001 U
Chromium, total 0.1 MCL 0.015 U 0.00824 0.03 U 0.015 U 0.015 U 0.015 U 0.03 U 0.015 U 0.015 U
Selenium 0.05 MCL 0.002 U 0.0141 0.004 U 0.002 U 0.002 U 0.002 U 0.004 U 0.002 U 0.002 U
Semi-Volatile Organic Compounds (µg/L)
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL 57 D 147 J 100 D 99 D 200 J 92 D 110 D NA 220 J
2,4-Dimethylphenol 36 Adjusted Tap water RSL 1 UJ 5.56 U 11 R 10 U 11 R 1 R 10 R 11 R 10 R
2-Methylnaphthalene 3.6 Adjusted Tap water RSL 0.5 UJ 5.56 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 2 J
3 & 4 Methylphenol -- -- 5 UJ 5.56 U 2 R 2 U 2 R 5 R 2 R 2 R 2 R
Acenaphthene 53 Adjusted Tap water RSL 2 J 5.56 U 2 2 0.5 U 0.5 UJ 0.5 R 0.5 U 0.5 U
Acenaphthylene -- -- 0.5 UJ 5.56 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 R 0.5 U 0.5 U
Anthracene 180 Adjusted Tap water RSL 0.5 UJ 5.56 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 R 0.5 U 0.5 U
Benzo(a)anthracene 0.03 Adjusted Tap water RSL 0.05 U 5.56 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
Benzo(a)pyrene 0.2 MCL 0.05 U 5.56 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Benzo(a)fluoranthene -- -- 0.05 U 5.56 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
Benzo(g,h,i)perylene -- -- 0.5 U 5.56 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 R 0.5 U 0.5 U
Benzyl Butyl Phthalate 16 Adjusted Tap water RSL 5 U 5.56 U 5 U 5 U 5 U 5 U 5 R 5 U 5 U
Bis(2-chloroethyl) Ether 0.014 Adjusted Tap water RSL 2 5.56 U 2 2 3 3 J 3 J 2 J 3 J
Bis(2-chloroisopropyl) Ether 71 Adjusted Tap water RSL 490 D 571 I 560 D 670 D 1,100 550 D 590 DJ 480 D 1,000
Diethyl Phthalate 1,500 Adjusted Tap water RSL 15 U 5.56 U 5 U 5 U 5 U 15 U 5 R 5 U 5 U
Fluoranthene 80 Adjusted Tap water RSL 0.5 UJ 5.56 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 R 0.5 U 0.5 U
Fluorene 29 Adjusted Tap water RSL 0.5 UJ 5.56 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 R 0.5 U 0.5 U
Indeno(1,2,3-cd)pyrene 0.25 Adjusted Tap water RSL 0.05 U 5.56 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Isophorone 78 Adjusted Tap water RSL 5  UJ 5.56 U 2 U 2 U 2 U 5  UJ 2 R 2 U 2 U
Naphthalene 0.17 Adjusted Tap water RSL 7 15.7 12 D 9 3 0.7 0.7 J 0.6 2 J
Phenanthrene -- -- 0.5 UJ 5.56 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 R 0.5 U 0.5 U
Phenol 580 Adjusted Tap water RSL 5 U 5.56 U 2 R 2 U 2 R 5 R 2 R 2 R 2 R

1,2-Dichlorobenzene 600 MCL 5 U 1 U 0.5 U 0.5 U 1 U 5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloroethane 5 MCL 5 U 1 U 0.5 U 0.5 U 1 U 5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane 5 MCL 5 U 1 U 0.5 U 0.5 U 1 U 5 U 0.5 U 0.5 U 0.5 U
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL 1,000 U 195 320 J 230 240 1,000 U 260 J 240 J 230
Acetone 1,400 Adjusted Tap water RSL 50 U 7.44 11 5 U 10 U 50 U 5 U 5 U 5 U
Benzene 5 MCL 28 32.3 31 D 26 D 30 20 23 21 24
Carbon Disulfide 81 MCL 10 U 1 U 1 U 1 U 2 U 10 U 1 U 1 U 1 U
Chlorobenzene 100 MCL 5 U 1 U 0.5 U 0.5 U 1 U 5 U 0.5 U 0.5 U 0.5 U
Ethylbenzene 700 MCL 24 27.7 26 D 23 D 26 5.7 6.7 6.1 7.7
2-Butanone 560 Adjusted Tap water RSL 50 U 5 U 5 U 5 U 10 U 50 U 5 U 5 U 5 U
4-Methyl-2-Pentanone 630 Adjusted Tap water RSL 50 U 5 U 5 U 5 U 10 U 50 U 5 U 5 U 5 U
Pyrene 12 Adjusted Tap water RSL 0.5 UJ 5.56  U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 R 0.5 U 0.5 U
Styrene 100 MCL 5 U 1 U 0.5 U 0.5 U 1 U 5 U 0.5 U 0.5 U 0.5 U
Toluene 1,000 MCL 5 U 3.19 3.6 3 2.8 5 U 1.9 1.6 2
Xylenes, Total 10,000 MCL 9.3 10.5 12 10 10 5 U 4.3 4 4.9
Notes:
B = The analyte was detected in the associated method and/or calibration blank
D = Concentration is based on a diluted sample analysis
E = Concentration exceeds the calibration range
J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.
L = The analyte was positively identified, but the associated numerical value may be biased low.
R = Concentration difference between the primary and confirmation column > 40%. The higher result is reported.
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.
UL = The analyte was analyzed for but was not detected. The quantitation limit may be biased low.
MCL= maximum contaminant level
RSL= regional screening level
mg/L = Milligrams per Liter
µg/L = Micrograms per Liter
Bold indicates the analyte was detected.
Shading indicates the result exceeded screening criteria.
1,4-Dioxane  results included under Semi Volatile Organic compounds includes both sample analysis by 8270 SIM method and isotope dilution methods.

Volatile Organic Compounds (µg/L)

Metals (mg/L)

MW01 MW21
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Table 4-1. 2018 Detected Results for Ward Hollow Groundwater  
2018 Groundwater Monitoring Report  
UCC Technology Park, South Charleston, West Virginia  

Location Screening
Level

Screening Level 
Source

Sample ID
Sample Date

Analyte

Arsenic 0.01 MCL
Barium 2 MCL
Cadmium 0.005 MCL
Chromium, total 0.1 MCL
Selenium 0.05 MCL
Semi-Volatile Organic Compounds (µg/L)
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL
2,4-Dimethylphenol 36 Adjusted Tap water RSL
2-Methylnaphthalene 3.6 Adjusted Tap water RSL
3 & 4 Methylphenol -- --
Acenaphthene 53 Adjusted Tap water RSL
Acenaphthylene -- --
Anthracene 180 Adjusted Tap water RSL
Benzo(a)anthracene 0.03 Adjusted Tap water RSL
Benzo(a)pyrene 0.2 MCL
Benzo(a)fluoranthene -- --
Benzo(g,h,i)perylene -- --
Benzyl Butyl Phthalate 16 Adjusted Tap water RSL
Bis(2-chloroethyl) Ether 0.014 Adjusted Tap water RSL
Bis(2-chloroisopropyl) Ether 71 Adjusted Tap water RSL
Diethyl Phthalate 1,500 Adjusted Tap water RSL
Fluoranthene 80 Adjusted Tap water RSL
Fluorene 29 Adjusted Tap water RSL
Indeno(1,2,3-cd)pyrene 0.25 Adjusted Tap water RSL
Isophorone 78 Adjusted Tap water RSL
Naphthalene 0.17 Adjusted Tap water RSL
Phenanthrene -- --
Phenol 580 Adjusted Tap water RSL

1,2-Dichlorobenzene 600 MCL
1,2-Dichloroethane 5 MCL
1,2-Dichloropropane 5 MCL
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL
Acetone 1,400 Adjusted Tap water RSL
Benzene 5 MCL
Carbon Disulfide 81 MCL
Chlorobenzene 100 MCL
Ethylbenzene 700 MCL
2-Butanone 560 Adjusted Tap water RSL
4-Methyl-2-Pentanone 630 Adjusted Tap water RSL
Pyrene 12 Adjusted Tap water RSL
Styrene 100 MCL
Toluene 1,000 MCL
Xylenes, Total 10,000 MCL
Notes:
B = The analyte was detected in the associated method and/or calibration blank
D = Concentration is based on a diluted sample analysis
E = Concentration exceeds the calibration range
J = The analyte was positively identified: the associated numerical value is the appro        
L = The analyte was positively identified, but the associated numerical value may be  
R = Concentration difference between the primary and confirmation column > 40%.     
U = The analyte was analyzed for, but was not detected above the reported sample  
UJ = The analyte was below the reported sample quantitation limit. However, the rep    
UL = The analyte was analyzed for but was not detected. The quantitation limit may   
MCL= maximum contaminant level
RSL= regional screening level
mg/L = Milligrams per Liter
µg/L = Micrograms per Liter
Bold indicates the analyte was detected.
Shading indicates the result exceeded screening criteria.
1,4-Dioxane  results included under Semi Volatile Organic compounds includes both          

Volatile Organic Compounds (µg/L)

Metals (mg/L)

MW23-GW-032918 MW23-GW-032918S MW-23_20180628 MW-23_20180927 MW-23_20181212 MW26-GW-033018 MW-26_20180628 MW-26_20180928 MW-26_20181212
3/29/2018 3/29/2018 6/28/2018 9/27/2018 12/12/2018 3/30/2018 6/28/2018 9/28/2018 12/12/2018

0.0209 0.0269 0.0067 0.002 U 0.0096 0.0067 0.004 U 0.002 U 0.002 U
51.6 48 49.3 52.8 52.7 J 60.6 57.3 36.6 55.1

0.0005 U 0.0075 0.002 U 0.001 U 0.001 U 0.0005 U 0.002 U 0.001 U 0.001 U
0.015 U 0.00558 0.03 U 0.015 U 0.0175 0.015 U 0.03 U 0.015 U 0.015 U
0.002 U 0.0121 0.004 U 0.002 U 0.002 U 0.002 U 0.004 U 0.002 U 0.002 U

90 D 148 J 130 D 110 D 220 J 74 D 130 D 88 D 200 J
1 R 11 UJ 10 R 11 R 11 R 1 R 10 R 10 R 10 R

0.5 UJ 11 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
5 R 11 UJ 2 R 2 R 2 R 1 R 2 R 2 R 2 R

0.5 UJ 11 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 11 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 11 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
11 UJ 0.05 U 0.05 U 0.1 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
11 UJ 0.05 U 0.05 UJ 0.1 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
11 UJ 0.05 U 0.05 U 0.2 J 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 11 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 11 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2 11 UJ 2 J 2 2 J 2 J 3 J 1 J 3 J

410 D 518 I 390 D 310 D 790 D 530 D 410 D 110 950 D
15 U 11 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U

0.5 UJ 11 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 11 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
11 UJ 0.05 U 0.05 UJ 0.07 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
5  UJ 11 UJ 2 U 2 U 2 U 1  UJ 2 U 2 U 2 U

0.1 11 UJ 0.07 U 0.07 U 0.07 U 0.08 0.07 U 0.07 U 0.2
0.5 UJ 11 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U

5 R 11 UJ 2 R 2 R 2 R 1 R 2 R 2 R 2 R

5 U 1 U 0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 1 U
5 U 1 U 0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 1 U
5 U 1 U 0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 1 U

1,000 U 190 300 J 180 J 240 1,000 U 250 J 140 240
50 U 6.87 5.6 5 U 5 U 50 U 5 U 5 U 10 U
5 U 10.5 4.2 3.2 11 17 20 1 18

10 U 1.16 1 U 1 U 1 U 10 U 1 U 1 U 2 U
5 U 1 U 0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 1 U
5 U 1 U 0.5 U 0.5 U 1 5 U 3.2 0.5 U 2.7

50 U 5 U 5 U 5 U 5 U 50 U 5 U 5 U 10 U
50 U 5 U 5 U 5 U 5 U 50 U 5 U 5 U 10 U

0.5 UJ 11 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
5 U 1 U 0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 1 U
5 U 1 U 0.5 U 0.5 U 0.5 U 5 U 1.4 0.5 U 1.3
5 U 1 U 0.5 U 0.5 U 1.1 5 U 2.8 0.5 U 2.4

MW23 MW26
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Table 4-1. 2018 Detected Results for Ward Hollow Groundwater  
2018 Groundwater Monitoring Report  
UCC Technology Park, South Charleston, West Virginia  

Location Screening
Level

Screening Level 
Source

Sample ID
Sample Date

Analyte

Arsenic 0.01 MCL
Barium 2 MCL
Cadmium 0.005 MCL
Chromium, total 0.1 MCL
Selenium 0.05 MCL
Semi-Volatile Organic Compounds (µg/L)
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL
2,4-Dimethylphenol 36 Adjusted Tap water RSL
2-Methylnaphthalene 3.6 Adjusted Tap water RSL
3 & 4 Methylphenol -- --
Acenaphthene 53 Adjusted Tap water RSL
Acenaphthylene -- --
Anthracene 180 Adjusted Tap water RSL
Benzo(a)anthracene 0.03 Adjusted Tap water RSL
Benzo(a)pyrene 0.2 MCL
Benzo(a)fluoranthene -- --
Benzo(g,h,i)perylene -- --
Benzyl Butyl Phthalate 16 Adjusted Tap water RSL
Bis(2-chloroethyl) Ether 0.014 Adjusted Tap water RSL
Bis(2-chloroisopropyl) Ether 71 Adjusted Tap water RSL
Diethyl Phthalate 1,500 Adjusted Tap water RSL
Fluoranthene 80 Adjusted Tap water RSL
Fluorene 29 Adjusted Tap water RSL
Indeno(1,2,3-cd)pyrene 0.25 Adjusted Tap water RSL
Isophorone 78 Adjusted Tap water RSL
Naphthalene 0.17 Adjusted Tap water RSL
Phenanthrene -- --
Phenol 580 Adjusted Tap water RSL

1,2-Dichlorobenzene 600 MCL
1,2-Dichloroethane 5 MCL
1,2-Dichloropropane 5 MCL
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL
Acetone 1,400 Adjusted Tap water RSL
Benzene 5 MCL
Carbon Disulfide 81 MCL
Chlorobenzene 100 MCL
Ethylbenzene 700 MCL
2-Butanone 560 Adjusted Tap water RSL
4-Methyl-2-Pentanone 630 Adjusted Tap water RSL
Pyrene 12 Adjusted Tap water RSL
Styrene 100 MCL
Toluene 1,000 MCL
Xylenes, Total 10,000 MCL
Notes:
B = The analyte was detected in the associated method and/or calibration blank
D = Concentration is based on a diluted sample analysis
E = Concentration exceeds the calibration range
J = The analyte was positively identified: the associated numerical value is the appro        
L = The analyte was positively identified, but the associated numerical value may be  
R = Concentration difference between the primary and confirmation column > 40%.     
U = The analyte was analyzed for, but was not detected above the reported sample  
UJ = The analyte was below the reported sample quantitation limit. However, the rep    
UL = The analyte was analyzed for but was not detected. The quantitation limit may   
MCL= maximum contaminant level
RSL= regional screening level
mg/L = Milligrams per Liter
µg/L = Micrograms per Liter
Bold indicates the analyte was detected.
Shading indicates the result exceeded screening criteria.
1,4-Dioxane  results included under Semi Volatile Organic compounds includes both          

Volatile Organic Compounds (µg/L)

Metals (mg/L)

MW28-GW-032718 MW-28_20180626 MW-28_20180928 MW-28_20181213 MW31-GW-032818 MW-31_20180626 MW-31_20180928 MW-31_20181213
3/27/2018 6/26/2018 9/28/2018 12/13/2018 3/28/2018 6/26/2018 9/28/2018 12/13/2018

0.0042 0.02 U 0.0044 0.003 0.002 U 0.004 U 0.002 U 0.002 U
36.2 28.9 30.4 28.3 1.89 0.922 0.511 0.283

0.0005 U 0.01 U 0.001 U 0.001 U 0.0005 U 0.002 U 0.001 U 0.001 U
0.015 U 0.03 U 0.015 U 0.015 U 0.015 U 0.03 U 0.015 U 0.015 U
0.002 U 0.004 U 0.002 U 0.002 U 0.002 U 0.004 U 0.002 U 0.002 U

65 D 86 D 64 D 150 J 19 D 8 J 4 6 J
1 UJ 10 R 11 R 10 R 1 UJ 11 R 10 U 10 U

0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
5 UJ 2 R 2 R 2 R 5 UJ 2 R 2 U 2 U

0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
0.05 U 0.05 R 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ 0.05 U 0.05 U
0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
0.5 0.5 J 0.3 J 0.4 J 0.05 U 0.07 UJ 0.07 U 0.07 U
120 160 D 62 93 5 U 2 U 2 U 2 U

15 U 5 U 5 U 5 U 15 U 5 U 5 U 5 U
0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.05 U 0.05 R 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ 0.05 U 0.05 U

5  UJ 2 U 2 U 2 U 5  UJ 2 U 2 U 2 U
0.06 U 0.07 UJ 0.1 0.07 U 0.06 U 0.07 UJ 0.07 U 0.07 U
0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U

5 U 2 R 2 R 2 R 5 U 2 R 2 U 2 U

5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,000 U 230 J 130 170 100 U 100 U 100 U 100 U
50 U 5 U 5 U 8.1 5 U 5 U 5 U 5 U
5 U 2.3 0.7 1.2 0.5 U 0.5 U 0.5 U 0.5 U

10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW28 MW31
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Table 4-1. 2018 Detected Results for Ward Hollow Groundwater  
2018 Groundwater Monitoring Report  
UCC Technology Park, South Charleston, West Virginia  

Location Screening
Level

Screening Level 
Source

Sample ID
Sample Date

Analyte

Arsenic 0.01 MCL
Barium 2 MCL
Cadmium 0.005 MCL
Chromium, total 0.1 MCL
Selenium 0.05 MCL
Semi-Volatile Organic Compounds (µg/L)
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL
2,4-Dimethylphenol 36 Adjusted Tap water RSL
2-Methylnaphthalene 3.6 Adjusted Tap water RSL
3 & 4 Methylphenol -- --
Acenaphthene 53 Adjusted Tap water RSL
Acenaphthylene -- --
Anthracene 180 Adjusted Tap water RSL
Benzo(a)anthracene 0.03 Adjusted Tap water RSL
Benzo(a)pyrene 0.2 MCL
Benzo(a)fluoranthene -- --
Benzo(g,h,i)perylene -- --
Benzyl Butyl Phthalate 16 Adjusted Tap water RSL
Bis(2-chloroethyl) Ether 0.014 Adjusted Tap water RSL
Bis(2-chloroisopropyl) Ether 71 Adjusted Tap water RSL
Diethyl Phthalate 1,500 Adjusted Tap water RSL
Fluoranthene 80 Adjusted Tap water RSL
Fluorene 29 Adjusted Tap water RSL
Indeno(1,2,3-cd)pyrene 0.25 Adjusted Tap water RSL
Isophorone 78 Adjusted Tap water RSL
Naphthalene 0.17 Adjusted Tap water RSL
Phenanthrene -- --
Phenol 580 Adjusted Tap water RSL

1,2-Dichlorobenzene 600 MCL
1,2-Dichloroethane 5 MCL
1,2-Dichloropropane 5 MCL
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL
Acetone 1,400 Adjusted Tap water RSL
Benzene 5 MCL
Carbon Disulfide 81 MCL
Chlorobenzene 100 MCL
Ethylbenzene 700 MCL
2-Butanone 560 Adjusted Tap water RSL
4-Methyl-2-Pentanone 630 Adjusted Tap water RSL
Pyrene 12 Adjusted Tap water RSL
Styrene 100 MCL
Toluene 1,000 MCL
Xylenes, Total 10,000 MCL
Notes:
B = The analyte was detected in the associated method and/or calibration blank
D = Concentration is based on a diluted sample analysis
E = Concentration exceeds the calibration range
J = The analyte was positively identified: the associated numerical value is the appro        
L = The analyte was positively identified, but the associated numerical value may be  
R = Concentration difference between the primary and confirmation column > 40%.     
U = The analyte was analyzed for, but was not detected above the reported sample  
UJ = The analyte was below the reported sample quantitation limit. However, the rep    
UL = The analyte was analyzed for but was not detected. The quantitation limit may   
MCL= maximum contaminant level
RSL= regional screening level
mg/L = Milligrams per Liter
µg/L = Micrograms per Liter
Bold indicates the analyte was detected.
Shading indicates the result exceeded screening criteria.
1,4-Dioxane  results included under Semi Volatile Organic compounds includes both          

Volatile Organic Compounds (µg/L)

Metals (mg/L)

MW32-GW-032818 MW-32_20180626 MW-32_20181213 MW34-GW-032918 MW-34_20180628 MW-34_20180926 MW-34_20181212
3/28/2018 6/26/2018 12/12/2018 3/29/2018 6/28/2018 9/26/2018 12/12/2018

0.0027 0.004 U 0.0037 0.0025 0.0061 0.002 U 0.0041
0.222 0.153 0.175 43.2 39.3 39.5 38.5

0.0005 U 0.002 U 0.001 U 0.0005 U 0.002 U 0.001 U 0.001 U
0.015 U 0.03 U 0.015 U 0.015 U 0.15 U 0.015 U 0.015 U
0.002 U 0.004 U 0.002 U 0.002 U 0.004 U 0.002 U 0.002 U

0.2 U 0.3 UJ 1 UJ 43 D 63 D NA 80 J
5 U 10 U 10 U 1 R 10 R 10 R 10 R

0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
5 R 2 U 2 U 5 R 2 R 2 R 2 R

0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 R
0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U
0.05 U 0.07 UJ 0.07 U 0.05 U 0.07 U 0.07 UJ 0.07 R

5 U 2 U 2 U 22 29 19 27
15 U 5 U 5 U 15 U 5 U 5 U 5 U

0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 R

5  UJ 2 U 2 U 5  UJ 2 U 2 U 2 U
0.07 0.07 UJ 0.1 0.06 0.07 U 0.07 U 0.07 U

0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
5 U 2 U 2 U 5 R 2 R 2 U 2 R

0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U
100 U 100 U 100 U 1,000 U 180 J 100 J 140

5 U 5 U 14 50 U 5 U 5 U 5 U
0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U

1 U 1 U 1 U 10 U 1 U 1 U 1 U
0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 50 U 5 U 5 U 5 U
5 U 5 U 5 U 50 U 5 U 5 U 5 U

0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U

MW34MW32
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Table 4-1. 2018 Detected Results for Ward Hollow Groundwater  
2018 Groundwater Monitoring Report  
UCC Technology Park, South Charleston, West Virginia  

Location Screening
Level

Screening Level 
Source

Sample ID
Sample Date

Analyte

Arsenic 0.01 MCL
Barium 2 MCL
Cadmium 0.005 MCL
Chromium, total 0.1 MCL
Selenium 0.05 MCL
Semi-Volatile Organic Compounds (µg/L)
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL
2,4-Dimethylphenol 36 Adjusted Tap water RSL
2-Methylnaphthalene 3.6 Adjusted Tap water RSL
3 & 4 Methylphenol -- --
Acenaphthene 53 Adjusted Tap water RSL
Acenaphthylene -- --
Anthracene 180 Adjusted Tap water RSL
Benzo(a)anthracene 0.03 Adjusted Tap water RSL
Benzo(a)pyrene 0.2 MCL
Benzo(a)fluoranthene -- --
Benzo(g,h,i)perylene -- --
Benzyl Butyl Phthalate 16 Adjusted Tap water RSL
Bis(2-chloroethyl) Ether 0.014 Adjusted Tap water RSL
Bis(2-chloroisopropyl) Ether 71 Adjusted Tap water RSL
Diethyl Phthalate 1,500 Adjusted Tap water RSL
Fluoranthene 80 Adjusted Tap water RSL
Fluorene 29 Adjusted Tap water RSL
Indeno(1,2,3-cd)pyrene 0.25 Adjusted Tap water RSL
Isophorone 78 Adjusted Tap water RSL
Naphthalene 0.17 Adjusted Tap water RSL
Phenanthrene -- --
Phenol 580 Adjusted Tap water RSL

1,2-Dichlorobenzene 600 MCL
1,2-Dichloroethane 5 MCL
1,2-Dichloropropane 5 MCL
1,4-Dioxane (P-dioxane) 0.46 Adjusted Tap water RSL
Acetone 1,400 Adjusted Tap water RSL
Benzene 5 MCL
Carbon Disulfide 81 MCL
Chlorobenzene 100 MCL
Ethylbenzene 700 MCL
2-Butanone 560 Adjusted Tap water RSL
4-Methyl-2-Pentanone 630 Adjusted Tap water RSL
Pyrene 12 Adjusted Tap water RSL
Styrene 100 MCL
Toluene 1,000 MCL
Xylenes, Total 10,000 MCL
Notes:
B = The analyte was detected in the associated method and/or calibration blank
D = Concentration is based on a diluted sample analysis
E = Concentration exceeds the calibration range
J = The analyte was positively identified: the associated numerical value is the appro        
L = The analyte was positively identified, but the associated numerical value may be  
R = Concentration difference between the primary and confirmation column > 40%.     
U = The analyte was analyzed for, but was not detected above the reported sample  
UJ = The analyte was below the reported sample quantitation limit. However, the rep    
UL = The analyte was analyzed for but was not detected. The quantitation limit may   
MCL= maximum contaminant level
RSL= regional screening level
mg/L = Milligrams per Liter
µg/L = Micrograms per Liter
Bold indicates the analyte was detected.
Shading indicates the result exceeded screening criteria.
1,4-Dioxane  results included under Semi Volatile Organic compounds includes both          

Volatile Organic Compounds (µg/L)

Metals (mg/L)

MW35-GW-032918 MW-35_20180628 MW-35_20180927 MW-35_20181212 SW01-GW-032818 SW01-GW-062818 SW-010_20180926 SW010_20181212
3/29/2018 6/28/2018 9/27/2018 12/12/2018 3/28/2018 6/28/2018 9/26/2018 12/12/2018

0.003 0.02 U 0.002 U 0.002 UB 0.0609 NA 0.0268 0.0229
59.9 56.4 56 55.1 J 2.66 NA 3.16 1.41

0.0005 U 0.01 U 0.001 U 0.001 U 0.0005 U NA 0.001 U 0.001 U
0.015 U 0.03 U 0.015 U 0.0166 0.015 U NA 0.015 U 0.015 U
0.002 U 0.004 U 0.002 U 0.002 U 0.0026 NA 0.0035 0.002 U

83 D 100 D 81 D 230 J 31 D NA NA 11 J
1 R 10 R 10 R 11 R 20 J NA 24 28

0.5 UJ 0.5 U 0.5 U 0.5 U 20 J NA 43 62
5 R 2 R 2 R 2 R 510 DJ NA 53 38

0.5 UJ 0.5 U 0.5 U 0.5 U 27 J NA 26 38
0.5 UJ 0.5 U 0.5 U 0.5 U 10 J NA 8 11 J
0.5 UJ 0.5 U 0.5 U 0.5 U 4 J NA 2 3
0.05 U 0.05 U 0.05 U 0.05 UJ 0.2 NA 0.05 U 0.09

0.05 UJ 0.05 UJ 0.05 U 0.05 UJ 0.06 U NA 0.05 U 0.05 U
0.05 UJ 0.05 U 0.05 U 0.05 UJ 0.06 U NA 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.6 U NA 0.5 U 0.5 U
5 U 5 U 5 U 5 U 6 U NA 5 U 5 U
2 J 2 J 1 4 J 0.3 NA 0.07 U 0.08 U

530 D 540 340 1,200 D 550 D NA 670 1,600 D
15 U 5 U 5 U 5 U 19 U NA 5 U 5 U

0.5 UJ 0.5 U 0.5 U 0.5 U 2 J NA 0.6 1
0.5 UJ 0.5 U 0.5 U 0.5 U 19 J NA 15 26

0.05 UJ 0.05 UJ 0.05 U 0.05 UJ 0.06 U NA 0.05 U 0.05 U
5  UJ 2 U 2 U 2 U 6 UJ 2 U 2 U 2

0.06 UJ 0.07 U 0.07 U 0.07 U 240 D NA 200 D 390 D
0.5 UJ 0.5 U 0.5 U 0.5 U 27 J NA 15 26

5 R 2 R 2 R 2 R 78 NA 130 D 290 D

5 U 0.5 U 0.5 U 0.5 U 5  UJ 2.5 U 1 50 U
5 U 0.5 U 0.5 U 0.5 U 5  UJ 13 11 50 U
5 U 0.5 U 0.5 U 0.5 U 5  UJ 93 55 D 80

1,000 U 310 J 140 J 230 1,000 U 500 U 100 UJ 1,000 U
50 U 5.3 5 U 5 U 410 J 240 140 500 U

21 24 5.9 24 21 J 35 25 D 50 U
10 U 1 U 1 U 1 U 10 UJ 5 U 1 U 100 U
5 U 0.5 U 0.5 U 0.5 U 5 UJ 4.1 1.9 50 U

8 9.5 2 8.7 45 J 64 50 D 72
50 U 5 U 5 U 5 U 50 UJ 25 U 8.8 500 U
50 U 5 U 5 U 5 U 50 U 36 21 500 U

0.5 UJ 0.5 U 0.5 U 0.5 U 4 J NA 0.7 2
5 U 0.5 U 0.5 U 0.5 U 5 UJ 15 7.4 50 U
5 U 2.1 0.6 2 48 J 93 43 D 51
5 U 4.7 1.2 4.4 41 J 63 44 50 U

Leachate Collection SystemMW35
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Table 4-2. 2018 Detected Results for Greenhouse 
Area Groundwater   
2018 Groundwater Monitoring Report   
UCC Technology Park, South Charleston, West Virginia   

Location MW-104A WVU-MW04
Sample ID MW-04A_20180628 WVUMW04-GW_20180628

Sample Date 6/28/2018 6/28/2018
Analyte

Chloroform 80 MCL 0.5 U 3.4
cis-1,2-Dichloroethene 70 MCL 0.5 0.5 U
Tetrachloroethene 5 MCL 0.7 7.1
Trichloroethene 5 MCL 0.5 U 1

Notes:

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
µg/L = Micrograms per Liter
MCL= maximum contaminant level
Bold indicates the analyte was detected.
Shading indicates the result exceeded screening criteria.

Screening 
Level

Screening Level 
Source

A few analytes had reporting limits higher than screening levels; however, the sampling objectives were still achieved 
and these instances do not affect our ability to effectively monitor groundwater conditions at the site.

Volatile Organic Compounds (µg/L)
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FIGURE

DECEMBER 2018 WARD HOLLOW UPPER 
FREEPORT POTENTIOMETRIC SURFACE MAP
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FIGURE

DECEMBER 2018 GREENHOUSE AREA MAHONING 
SANDSTONE POTENTIOMETRIC SURFACE MAP

2018 GROUNDWATER MONITORING REPORT

Notes: 
1. 720.18 = Groundwater Elevation (ft amsl).
2. WVU-MW05 was not used for potentiometric mapping

because the well is screened in a different unit.
3. ft amsl = feet above mean sea level.
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Notes:
1. Isoconcentration boundaries are based on analytical data
    and the site conceptual model.
2. The screening level for 1,4-Dioxane is 0.46 µg/L.
3. Groundwater concentrations are in µg/L.
4. NS = Not Sampled.
5. U = Value is below reporting limit.
6. μg/L = Micrograms per Liter.
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FIGURE

DECEMBER 2018 1,4-DIOXANE 
ISOCONCENTRATION MAP

2018 GROUNDWATER MONITORING REPORT
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Note: Figure developed using the 8270 SIM Isotope Dilution Method.

ksharpe
Text Box
Notes:1. isoconcentration boundaries are based on analytical data and the site conceptual model.2. The screening level for 1,4-Dioxane is 0.46 ug/L.3. Groundwater concentrations are in ug/L.4. NS = Not Sampled5. U = Value is below reporting limit.6. ug/L - micrograms per liter7. J - Analyte was positively identified; however, value is approximate. 
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FIGURE

DECEMBER 2018 BIS(2-CHLOROISOPROPYL)ETHER 
ISOCONCENTRATION MAP

2018 GROUNDWATER MONITORING REPORT
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@A Monitoring Well

!A Piezometer

Ground Surface Elevation Contour (10 ft interval) 

Isoconcentration Contour (dashed where inferred)
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Notes:
1. Isoconcentration boundaries are based on analytical data
    and the site conceptual model.
2. The screening level for Benzene is 5 µg/L.
3. Groundwater concentrations are in µg/L.
4. NS = Not sampled.
5. U = Value is below reporting limit.
6. μg/L = Micrograms per Liter.
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DECEMBER 2018 BENZENE
ISOCONCENTRATION MAP

2018 GROUNDWATER MONITORING REPORT
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Notes:
1. Isoconcentration boundaries are based on analytical data
    and the site conceptual model.
2. The screening level for Barium is 2 mg/L.
3. Groundwater concentrations are in mg/L.
4. J = Analyte was positively identified, however, value is 
    approximate.
5. NS = Not sampled.
6. mg/L = Milligrams per Liter.
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FIGURE
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ISOCONCENTRATION MAP

2018 GROUNDWATER MONITORING REPORT
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FIGURE

JUNE 2018 GREENHOUSE AREA 
GROUNDWATER DETECTIONS AND EXCEEDANCES

2018 GROUNDWATER MONITORING REPORT

Notes: 
1.           = Result exceeded the screening criteria.
2. NS = Not sampled.
3. MCL = Maximum contaminant level.
4. All concentrations are in Micrograms per Liter (μg/L)

 Analyte Screening Level (µg/L) Screening Level Source
 cis-1,2-Dichloroethene 70 MCL
 Tetracholoethene 5 MCL
 Trichloroethene 5 MCL
 Chloroform 80 MCL

Date 6/28/2018
 Tetracholoethene 0.7
 cis- 1,2-Dichloroethene 0.5

MW-104A

Date 6/28/2018
 Tetracholoethene 7.1
 Trichloroethene 1
 Chloroform 3.4

WVU-MW04


