National Southwire Aluminum

5-Year Review Report
Date:  July 2001
National Southwire Aluminum

5-Year Review Report

Date:  July 2001



[image: image1.png]



US Army Corps
of Engineers
Louisville District



Superfund Five-Year Review Report
for
National Southwire Aluminum Co.

Hawesville, Hancock County, Kentucky

EPA ID: KYD049062375
[image: image3.jpg]





Prepared for

U.S. Environmental Protection Agency, Region IV

July, 2001








NSA/NSA_5YRFIN.DOC




EPA Five-Year Review Signature Cover
Preliminary Information
	Site name:  National Southwire Aluminum
	EPA ID:  KYD049062375

	Region:  04
	State:  Kentucky
	City/County: Hancock County

	LTRA* (highlight):         Y         N  
	Construction completion date:    April 15, 1995

	Fund/PRP Lead:  PRP 
	NPL status:  Currently on Final NPL

	Lead agency:  EPA, Region 4

	Who conducted the review (EPA Region, state, Federal agencies or contractor):  

US Army Corps of Engineers, Louisville District  

	Dates review conducted: From: 2/25/01 To: 4/20/01
	Date(s) of site visit: 3/22/01

	Whether first or successive review:  First Review 

	Circle:   Statutory  Policy  
	Due date: May 01 



	Trigger for this review (name and date):  Five years from construction completion of GW Extraction and GWTP (April 15, 1995)

	Recycling, reuse, redevelopment site (highlight):         Y        N


Deficiencies: 

A list of deficiencies were identified.  See attached report Section VIII: Deficiencies.

Recommendations:
Recommendations are listed in the attached report, Section IX: Recommendations.

Protectiveness Statement(s): 

All elements of the remedy selected in the Record of Decision for the National Southwire Aluminum have been put in place, are functioning properly, and remain protective of human health and the environment.  

Other Comments:
The deficiencies noted during this review are not immediate threats to the protectiveness of the remedy.  Once these items are investigated and corrected, long-term protectiveness, operation, and site safety will be improved.  

Signature of EPA Regional Administrator or Division Director, and Date 
____________________________________________________
____________

Signature







Date

___________________________________________________

Name and Title



Table of Contents
	
	List of Acronyms

Executive Summary

Five-Year Review Summary Form
	

	I. 
	Introduction and Purpose
	1

	II.
	Site Chronology
	2

	
	        Table 1:  Chronology of Site Events
	2

	III.
	Site Description and Background
	2

	IV.
	Summary of Response Actions
	4

	V.
	Remedial Action
	5

	
	    A.  Problem Statement
	5

	
	    B.  Remedy Selection
	5

	
	    C.  Remedy Implementation
    D.  System Operations 
	7

9

	
	              Table 2  Annual GETS O&M Costs
	11

	VI.
	Findings and Observations for Current Five-Year Review
	11

	
	    A.  General
	11

	
	    B.  Interviews
	11

	
	    C.  Site Inspection
	12

	VII.
	Assessment
    A.  Groundwater Data Review  

    B.  Groundwater Trend Analysis 

    C.  Review of ARARs 
    D.  Operations and Maintenance 
	17
17
19
19
20

	VIII.
	Deficiencies
	21

	IX.
	Recommendations
	21

	X.
	Effectiveness and Protectiveness
	22

	XI.
	Protectiveness Statement
	23

	XII.
	Next Review
	23

	
	Figures: 
 1.  Site Map 

 2.  Site Layout Map – GETS

 3.  GWTP Equipment Layout

 4.  Process Flow Diagram

 5.  Groundwater Extraction

 6.  Groundwater Treatment

 7.  Groundwater Treatment

 8.  Polishing

 9.  Sludge Processing

10. Total Cyanide in Extraction Wells

11. Free Cyanide in Extraction Wells

12. Total Cyanide in Monitoring Wells

13. Free Cyanide in Monitoring Wells
 Table 3  Groundwater Treatment Plant Withdrawal Rates
	

	
	Attachments 
	

	
	        A.  Documents Reviewed
	

	
	        B.  Personnel Participating in Site Visit and Meeting
	

	
	        C.  Groundwater Trend Data for Monitoring Wells
	

	
	        D.  Groundwater Analytical Data, Flow Data, and Trend
	

	
	        E.  Site Inspection Checklists
	

	
	      F.  Photographs
	


List of Acronyms

ARAR

Applicable or Relevant and Appropriate Requirements 
CERCLA
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

COC
























Contaminants of Concern 
GETS


Groundwater Extraction and Treatment System 
IRA


Interim Remedial Action 
KDWM


Kentucky Division of Waste Management 
KPDES

Kentucky Pollutant Discharge Elimination System 

MCL


Maximum Contaminant Level 

NCP


National Oil and Hazardous Substance Contingency Plan 
NSA


National Southwire Aluminum 
OU


Operable Unit 

PCB


Polychlorinated biphenyls 
ROD


Record of Decision 
RI/FS


Remedial Investigation and Feasibility Study 
SDWA


Safe Drinking Water Act 

SARA


Superfund Amendments and Reauthorization Act of 1986 
USACE
US Army Corps of Engineers, Louisville District 

USEPA
US Environmental Protection Agency, Region 4 
Executive Summary

The first five-year review of the National Southwire Aluminum Superfund Site in Hawesville, Hancock County, Kentucky was completed in July 2001. The results of the five-year review indicate that the remedy is expected to be protective of human health and the environment. Overall, the groundwater extraction and treatment system remedial action is functioning as designed, and for the most part is operated and maintained in an appropriate manner. A few deficiencies that do not immediately impact the protectiveness of the remedy were noted.

The protection of human health and the environment by the remedial actions at Operable Unit (OU1) is discussed below. Both the Health and Safety Plan and the Operation and Maintenance Plan are in place, sufficient to control risks, and properly implemented. 

Operable Unit 1

The remedy at OU1 is protective of human health and the environment.
National Southwire Aluminum

Hancock County, Kentucky

Superfund Five-Year Review Report 
I. Introduction and Purpose 
General.  During March and April 2001, the U.S. Army Corps of Engineers, Louisville District (USACE), on behalf of the U.S. Environmental Protection Agency, Region 4 (EPA), conducted a Five-Year Review of the remedy implemented at National Southwire Aluminum (NSA) Site in Hancock County, Kentucky. This report documents the results of that review. The purpose of Five-Year Reviews is to determine whether the remedial actions at a site remain protective of human health and the environment. The methods, findings, and conclusions of reviews are documented in Five-Year Review reports.  In addition, any deficiencies identified during the review will be presented, along with recommendations to address them.

Authority.  This review is required by statute.  Section 121 of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and Section 300.430 (f) (4) (ii) of the National Oil and Hazardous Substance Contingency Plan (NCP), require that periodic reviews be conducted at least every five years for sites where hazardous substances, pollutants or contaminants remain at the site above levels that allow for unlimited use and unrestricted exposure following the completion of all remedial actions.

This is the first Five-Year Review for the National Southwire Aluminum Superfund site.  The trigger for this statutory review is the passage of 5 years since construction completion and commissioning of  the remedy. All elements of the remedy for the site have been completed; the only on-going actions at the site are operations and maintenance activities intended to maintain the integrity of the remedy, and long-term monitoring to evaluate the effectiveness of the remedy. 

Local Repository. This review will be placed in the site files and local repository for National Southwire Aluminum.  The repository is located at the Hancock County Public Library, P.O. Box 249, Court Street, Hawesville, KY 42 348 (502.927.6760). 
Note:  Throughout this report, text has been extracted, summarized, and/or edited from the following NSA Site documents: EPA Record of Decision (ROD) dated February 19, 1993 and the ROD abstract (http://www.epa.gov/superfund/sites/rodsites/0401991.htm), the Kentucky NPL Summary (http://www.epa.gov/region4/wastepgs/npl/nplky/natsalky.htm), the Final Construction Report, Interim Remedial Action (RA) Groundwater Treatment Plant, August 27, 1998.
II. Site Chronology

The chronology of the major actions at the National Southwire Aluminum is summarized in Table 1. 

Table 1: Chronology of Site Events.

	Event
	Date

	NSA Operations Begin
	1969

	NSA Installs 12 GW Monitoring Wells
	1978

	Leaching Discovered Beneath North Pond 
	1979

	Site Investigation by KDWM
	May, 1986

	Preliminary Assessment by KDWM
	February, 1986

	Interim Final listing inspection report
	April, 1991

	EPA Proposes NSA Site for NPL
	July, 1991

	Records of Decision (ROD) signed for NSA
	February, 1993

	Consent Decree filed, USEPA region IV vs. NSA
	April 1994

	Booster station, Process and Outfall piping-installed GWTP Building erected Booster station building erected
	December 1994

	Extraction wells installed
	December, 1994

	Construction Commenced for GW Extraction/GWTP
	August, 1994

	NSA formally listed on NPL
	March, 1994

	Gathering system piping installed
	February, 1995

	Pre-final construction inspection by USEPA
	March, 1995

	Removal Action, Old South Slurry Pound completed
	July, 1997

	Well development began
	February, 1995

	Final construction inspection by USEPA
	July, 1998

	Commissioning of GWTP under Consent Decree
	July, 1998

	Notification of commissioning completion from USEPA
	July, 1998

	
	

	
	

	
	

	
	

	


III.    
I. Site Description and Background
General setting and land use.  This aluminum manufacturing facility is located on a 1,100-acre tract of land in Hancock County, Kentucky. The Site is situated within the broad alluvial floodplain of the Ohio River of northwestern Kentucky, approximately thirty miles east of Owensboro (Figure 1). Much of the Site lies within the 100-year floodplain of the Ohio River. The Site has been utilized from 1969 to the present, and is currently an active facility. The operation produces primary aluminum from alumina ore. Site features include a number of manufacturing and service buildings (Figure 2), three (3) former Site waste disposal impoundments, one (1) active wastewater impoundment, three (3) former waste disposal landfills, a potliner accumulation building, and a drainage ditch. In the central-western portion of the Site is the Hancock County Airport. At the southeastern portion of the Site are the Southwire Rod and Cable Mill (a division of Southwire Company of Carrollton, Georgia). Adjacent to the Site (northwest) is the Big Rivers Power Plant that supplies electrical power for the NSA facility. 
Natural physical setting.  The NSA Site is located in the broad Ohio River Valley floodplain (Figure 1). The geographic coordinates are 35( 56'42" N latitude and 086( 47' 16" W longitude. This area is within the Central Lowland Physiographic Province and is located adjacent to the northern boundary of the Western Coal Field region of Kentucky. The land surface is characterized by very low relief and lies approximately 40 feet above the normal water level of the Ohio River. The flood plain extends approximately one (1) mile west of the Site. At this location there is an escarpment approximately 100 feet in elevation. Surface water drainage follows the low topographic relief at the Site. Relatively poor surface water drainage in the northwest and central portion of the Site is strongly influenced by impermeable clay and silt lenses. There is a man-made drainage ditch that cuts across the Site generally from south to north, then east into the Ohio River.

Affected Population.  The NSA facility is located in a sparsely populated area approximately four miles northwest of Hawesville, Kentucky.  Human population near the Site is estimated as follows:  within a .25-mile radius, 274; within the zone .25 to .50 mile from the Site, 603; within .5 to 1 mile, 432; within 1 mile to 2 miles, 4.146; 2 to 3 miles, 2,568; and 3 to 4 miles, 3,788.  The majority of the population within these ranges is located across the Ohio River in the State on Indiana.



NSA Operations History.  Site operations began in 1969, producing primarily aluminum from alumina ore. This process produces cyanide as a by-product, which accumulates as a residual in the potliners at levels up to 2,500 mg/kg. 
In 1971, National Southwire Aluminum (NSA) began removing spent potliners and, in 1973, constructed the concrete Dump Pad for potliner removal. During removal, water was used to soak the spent potliner and later this spent water accumulated in an earthen sump which is believed to have leached into the groundwater. Water is no longer used in the process and the sump is now filled in with sand and covered with concrete. Two industrial landfills and the Taylors Wash Landfill have been utilized for onsite disposal of hazardous materials. It is estimated that approximately 30,000 cubic yards of industrial waste was disposed of in the Taylors Wash Landfill prior to 1981. 
After 1981, it is estimated that approximately 40,000 cubic yards and 10,000 cubic yards of industrial waste were disposed of in the two industrial landfills, respectively. In addition, NSA constructed the North Pond, Old South Pond, East Pond, and New South Pond to dispose of industrial waste from the facility. 

In 1986, the company closed the North Pond and covered it with a clay and soil cover. As a result of the manufacturing process, approximately 26,000 yd3 of spent potliner material containing cyanide, fluoride, and metals, was disposed of in the unlined North Pond. This material has contaminated onsite groundwater in the vicinity of the North Pond and the Spent Potliner Accumulation Building. 
Since 1986, NSA has disposed of the spent potliners offsite at a hazardous waste disposal facility. The Old South Pond is filled to capacity and has not been used since 1989, and the unlined East Pond also has been closed. The New South Pond is used now for the disposal of calcium fluoride slurry and electrostatic precipitator catch.  
In 1985 and 1986, the State conducted studies that revealed contamination in the sediment, and as a result, in 1989 ordered NSA to excavate and dispose of 2,000 cubic yards of contaminated sediment.  
In 1990, NSA constructed the Spent Potliner Accumulation Building to replace the Dump Pad for potliner removal and transfer of contaminated waste for offsite disposal. 
Later in 1990, NSA excavated approximately 4,200 yd3 of soil from the site and covered the area with asphalt to further reduce the potential for contaminated dust generated from the spent potliner removal process to enter the existing storm water ditches. Repeated spills of heat transfer fluids or other PCB containing fluids caused several areas of PCB contamination in onsite soil. 
As a result, in 1991, 850 yd3 of PCB-contaminated soil was removed from a cooling tower excavation and disposed of in an approved EPA facility. While PCBs have been identified in onsite soil at several locations, there has been only one detection of PCBs in onsite groundwater in a landfill standpipe. No PCBs have been detected in any onsite groundwater outside of this isolated standpipe location. 
A final action ROD will address all additional remedial activities that will be required to clean up the site. The Interim ROD remedy that is the subject of this 5-Year review, addresses groundwater contamination at the site. 
The primary contaminants of concern (COCs) affecting the groundwater are metals, including arsenic, chromium, and lead; and other inorganics, including cyanide.
As of April 2001 the new owner of the manufacturing facility is Century Aluminum of Kentucky, L.L.C. There are no expectations of impact or discontinuity of O&M of the on-site groundwater extraction and treatment system that is the subject of this 5-year review.  Southwire has contracted with Century Aluminum to operate and maintain the system to the same standards as before the sale. Southwire has assured they will carefully monitor Century's conformance to these specifications.










	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Site Investigations.  
Releases have contaminated the unconsolidated alluvial aquifer at the Site, which is used for industrial processes and was previously used for drinking water for about 1,000 plant employees. NSA found one of the three (3) on-site water supply wells to be contaminated with metals and at levels just below the Maximum Contaminant Levels (MCLs). That well is no longer utilized as a source of potable water. The three wells are currently being used only for industrial purposes and pump approximately 790,000 gallons per day (550 gallons per minute; maximum outflow under the KPDES permit). Municipal water is now utilized for all potable water at the NSA Site. 


The closest residential well is approximately ½-mile south-southeast of the Site. According to 
the resident, the private well has a total depth of approximately 65 feet. Within a four-mile radius of the Site, six municipal water companies and several private wells obtain water from the alluvial aquifer, and more than 16,000 people obtain water from these sources. Most of these water consumers live across the Ohio River from the Site. According to the 1986 Kentucky Division of Waste Management Site Investigation Report, there are approximately 1,523 persons utilizing the groundwater for drinking purposes within three (3) miles of the Site. These people are not served by the municipal water supply. Within the four-mile radius the alluvial aquifer is also used for industrial processes, cattle watering, and commercial food processing. Contaminants in concentrations above MCLs had been detected in one of three onsite water supply wells. Contaminants have been detected above MCLs in many of the onsite monitoring wells.










IV.
SUMMARY OF RESPONSE ACTIONS 
National Southwire Aluminum: The Site is being addressed in three phases that are supported by three (3) separate enforcement actions:

1.   A USEPA Administrative Order by Consent for a Remedial Investigation and Feasibility Study (RI/FS) of the entire Site was completed in September 1992. Due to intervening investigations, removals, enforcement actions, and evaluating the effects of continuous groundwater treatment, the RI/FS was final in 1999 and supported the completion of a Final Record of Decision (ROD) in July 2000. Construction activity is expected to begin in 2001 after the completion of a Consent Decree and a Remedial Design. The negotiations for the Consent Decree began in August 2000.
2.   An Interim Record of Decision was issued in February 1993. A USEPA/State Consent Decree for a Remedial Design and Remedial Action (RD/RA) was completed in April 1994. The Consent Decree required NSA to design, construct, and operate a groundwater extraction and treatment system to remove cyanide, fluoride, and heavy metals from the North and South Plumes, and to discharge the treated water to the River via a Kentucky Pollutant Discharge Elimination System (KPDES) permit. Both the design and construction of the extraction wells and the treatment plant were fast-tracked and the systems were operational in June 1995. The million-dollar groundwater treatment plant will continue to operate until concentrations of contaminants in the aquifer are consistently below standards set by the Commonwealth of Kentucky and USEPA. 
3.   During the RI, cyanide was detected in the groundwater, migrating from beneath at least one of the old disposal ponds. A USEPA Administrative Order by Consent was completed in October 1995 for a non-time-critical removal at the Old South Slurry Pond. NSA began closure construction of the Pond in the spring of 1996 and completed it during the summer of 1997.
V. 
REMEDIAL ACTIONS
A.
Problem Statement

Though there are ten stated goals or objectives of the IRA, its purpose as stated by the USEPA is to address the following problem:

There is localized groundwater contamination in the aquifer below the NSA facility that is above the Safe Drinking Water Act (SDWA) Maximum Contaminant Level (MCL) for free cyanide (0.2 mg/L), which requires treatment to reduce the contaminant level and perceived risk to the environment, public health or welfare.
B.
Remedy Selection

The only Record of Decision (ROD) for the NSA site was signed on February 19, 1993. The major objectives presented in the Proposed Plan for Interim Remedial Action activities are to:
· Prevent the spread of contamination within the localized area;
· Reduce the volume of contaminants in two on-site plumes containing cyanide and metals in the unconsolidated aquifer;
· Supplement initial aquifer cleaning with pertinent information for the RI/FS;
· Prevent further migration of contaminants via groundwater through the unconsolidated alluvial aquifer toward the Ohio River less than ¾ mile away; 

· Recover, treat, and discharge impacted groundwater until the aquifer is restored and groundwater contamination is below action levels established by KPDES;
· Identify the aquifer’s response to long-term pumping;
· Reduce toxicity and mobility of hazardous contaminants;
· Reduce concentrations of hazardous substances, pollutants and contaminants; and
· Eliminate or minimize the threat imposed by these contaminants
Operable Unit (OU1) addresses groundwater contamination. The selected remedial action for this site OU1 includes:
· Groundwater monitoring;
· Implementing a multiple-well extraction and pump and treatment system to remediate two onsite contaminant plumes; 

· Installing and operating extraction wells in the unconsolidated aquifer in strategic positions to recover the maximum amounts of contaminated groundwater;

· Utilizing intermittent pumping on a varying selection of the wells within each plume to manage the plumes and control contamination levels in groundwater influent to the treatment plant; 

· Treating groundwater onsite using a chemical coagulation/precipitation process, which includes clarification and dewatering processes specifically selected to remove cyanide, fluoride, and metals from the groundwater entering the system; 
· Data evaluation/validation of information collected from the monitoring and GETS;
· Monitoring and discharging the treated effluent water to surface water; and 
· Dewatering and disposing of approximately 2.5 tons of hazardous and non-hazardous sludge resulting from the treatment process offsite in an approved disposal facility. 

The groundwater extraction and treatment system (GETS) was designed for anticipated operation of 20 years before achieving action levels. The ROD estimated construction cost for this remedial action was approximately $1,700,000 and estimated average annual O&M cost was $570,000.
Performance Standards or Goals:  The interim treatment standards established must comply with the State discharge limits. Final cleanup standards will meet SDWA MCLGs and MCLs. Chemical-specific groundwater cleanup goals include: Arsenic 0.05 mg/l; Barium 1 mg/l; Cadmium 0.0039 mg/l; Chromium (III) 1.74 mg/l; Chromium (IV) 0.016 mg/l; Copper 0.0177 mg/l; Cyanide (free) 0.022 mg/l; Cyanide (total) 0.2 mg/l; Fluoride 1 mg/l; Iron 4 mg/l; Lead 0.0816 mg/l; Mercury 0.0024 mg/l; Nickel 1.42 mg/l; PCBs (Arochlor) 0.0014 ug/l; and Zinc 0.117 mg/l. There were no institutional controls provided or necessary in the remedy.  


Remedy:  The Interim Remedial Action employs the use of extraction wells combined with a pump and treat system in order to prevent further groundwater plume migration, to reduce contaminants in the Ohio River Valley alluvial aquifer at the Site, and to reduce the threat of additional contamination of the Ohio River. The remedial action is also intended to initiate groundwater restoration while the Remedial Investigation and Feasibility Study (RI/FS) and post RI/FS activities are being completed. Onsite contamination identified in the unconsolidated alluvial aquifer consists of cyanide, metals, and fluoride in two onsite groundwater plumes. Leachate identified in the onsite landfills contains the above contaminants as well as volatile and semivolatile organics, and polychlorinated biphenyls (PCBs). These contaminated waters need to be further investigated as part of the RI/FS, then later remediated during the Final Site Remedy. The components of the Selected Interim Remedy, which are the subject of this review, are summarized as follows: 

· Extraction of contaminated alluvial aquifer groundwater;
· Treatment of contaminated groundwater; 
· Discharge of treated groundwater to the Ohio River (in accordance with KPDES requirements);
· Proper disposal of all sludge generated via the pump and treat action (in accordance with RCRA requirements).

C.
Remedy Implementation

Remedy construction activities conducted at the Hawesville, Kentucky, facility of NSA, a Division of Southwire Company (NSA), occurred between August 22, 1994, and December 31, 1997, to build and bring into operation the Interim Remedial Action Groundwater Extraction and Treatment System (GETS). 
The construction of the GETS was completed in accordance with a Consent Decree between USEPA and NSA. The court entered into the Consent Decree on April 19, 1994, which became its effective date. The GETS is an Interim Remedial Action at the site, which is included on the National Priority List under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).
The Interim Remedial Action included construction and operation of six wells and a treatment plant. The system currently collects and treats 350 gallons per minute of groundwater containing complex cyanide. The treated water is discharged to the Ohio River under a Kentucky Pollutant Discharge Elimination System (KPDES) permit.

A pumping and treatment system was selected as an interim remedy to address cyanide contamination in groundwater. The Interim Remedial Action (IRA) was designed to remediate groundwater down gradient of both the Potliner Disposal Area, (the north plume) and historic "dump pad" area, (the south plume).
The GETS includes the following components: 

· Extraction System consisting of six, wells, four in the north plume and two in the south plume; 

· Collection System, consisting, of a pump booster station for the four north plume wells and more than one 1-mile of piping;  
· Groundwater Treatment System, constructed within NSA’s Main Processing Area. The process removes complexed cyanide through precipitation with iron and clarification, and then removes excess iron through air sparging and a second stage clarification;
· Discharge system conveying the treated water to the Ohio River.


The project remedial design (RD) commenced immediately after NSA entered into the Consent Decree on April 19, 1994.  USEPA approved the IRA RD Work Plan in July 1994 and the Work Plan was completed in December 1994.  Due to the fast track management approach, the RD was concurrent with the RA and ended slightly before the RA construction ended.  The design team included members from NSA, Dames & Moore, USEPA and its oversight contractor, Roy F. Weston, and the Commonwealth of Kentucky. The remedial action (RA) Work Plan was submitted in March 1995.  
Construction of the remedy began on August 22, 1994, upon approval of Design Submittals and receipt of a Commonwealth of Kentucky permit to construct. 
A chronology of the construction is presented on Table 1. Some delays from the original schedule where encountered due to lead-time on obtaining components. Construction was completed with leak testing of the treatment system tanks and piping on February 14, 1995. 
During construction there were some occasions when it became necessary or advisable to modify the design contained in the EPA approved design submittal. In all cases where the change was significant in scope these design modifications were fully discussed with USEPA personnel and verbal or written approval for the change obtained.
Commissioning of the system then commenced during March 1995.  However, due to difficulties experienced in meeting the permit discharge limits the commissioning was extended. During the first few months, the system drew mainly upon water from the South Plume area (wells EW-12 and EW-13). Increasing quantities of water from the North Plume (wells EW-2 and EW-4) were then added. The system began operation with all six wells functioning in September 1995, and has continued operation in this mode to the present. There have been occasional outages of specific wells for maintenance and variations in pumping rates to maintain contaminant treatment rates. 

The commissioning process was extended when the initial results of treatment were found to exceed the permit discharge limits for four parameters: total cyanide, free cyanide, fluoride and copper. In each case, the performance was below the results projected from treatability studies. Kentucky Division of Water was notified of these conditions via monthly discharge monitoring reports and NSA received notices of violation. Over the subsequent 18 months, a number of different strategies were used to improve plant performance. In addition, further changes were made as the influent groundwater chemistry has gradually changed in response to treatment. The changes included the following process and structural alterations:

· Plant flow was reduced from the design basis value of 500 gpm to 350 gpm or less to accommodate poor clarification performance;

· 
· Copper levels in the discharge exceeded the permit limits due to the presence of copper as a trace contaminant in the process chemicals. Alternate sources of process chemicals were tried with inconsistent results. 
· Chlorination/Dechlorination was introduced as a finishing process to reduce free cyanide concentrations in the discharge. Chlorination or peroxide addition and dechlorination is now only used as needed.
· Hydrogen peroxide and chlorination were used as an addition to the slurry lines to reduce cyanide concentrations in the pressed sludge. Chlorination was found to be most effective.
· The points of iron and pH correction were varied.
· A diffuser discharge was installed and a modified KPDES discharge permit obtained.
· Extraction wells EW-1 and EW-3 have experienced persistent partial well screen blockage that resulted in excessive pumping drawdown. Several partially successful efforts have been made to clean the well screens. Well EW-1 was subject to plugging of the well screen and was replaced by EW-1R, approximately 60 feet to the north. Well EW-1R has also been subject to plugging and increased drawdown, however, NAS personnel indicate this well is still functional.
USEPA conducted an interim final construction inspection on March 3, 1995.  The inspection consisted of a walk-through of the project to determine any outstanding construction issues. No issues were noted.
A final construction inspection was conducted by USEPA on July 15, 1998. No issues were noted. On July 21, 1998, USEPA issued notification that the plant was operating generally according to the performance standards specified in the Interim Record of Decision and has remained fully operational as of the date of this Report.
It is expected that this IRA will continue under the Remedial Design/Remedial Action implementing the Final Remedy for the site.
D.
System Operations
Operation and maintenance of the GETS has been and continues to be performed and funded by on-site NSA personnel since remedy construction.  The work is being conducted in accordance with the April 1998 Draft Operations and Maintenance Manual prepared for NSA by Dames & Moore.  System operations requirements for the NSA site include the following:
a. Monitoring

· During daily rounds, the operator visually inspects all tanks, pumps, piping, and other components for any sign of leak or failure.  Any indication of failure or improper operation is noted in an operational checklist form and efforts to repair the situation implemented as soon as possible.  The Programmable Logic Controller (PLC) and computer monitor provides significant indication of the operational status of the system.  Each alarm condition has a cause and effect on the operations.  In some cases, corrective measures are taken immediately.

· Weekly inspections of the pumping operations

· On-going maintenance of the GETS
b. Reporting

· Records are kept when operating the treatment facility.  In addition to record keeping required under the plant discharge permit, records are kept to document system operations. The following records are maintained:
· Operational checklist;
· Daily water withdrawal from each well – recorded in the Log Book located in the Office Control Room;
· Total number of gallons of Ferrous Chloride being stored – recorded in the Log Book located in the Office Control Room;
· Total number of gallons of Caustic being stored – recorded in the Log Book located within the Office Control Room;
· Hazardous waste manifest, filed in the Environmental Department;
· Date and number of filter press cycles – recorded in the Log Book located within the Office Control Room; and
· Analysis and Discharge Monitoring Reports (DMR) filed in the Environmental Department.
c. Process and Environmental Monitoring
A number of samples are collected monthly to document system performance at SP-1S-12 and SP-1S-13 as well as EW1-4 for Total Cyanide and WAD Cyanide.  The EW sampling points are shown on Figure 3.  Monitoring wells that are sampled on a quarterly schedule are North Plume Kenvirons Wells 102, 103, 104, 112 and South Plume Kenvirons Well 5.  These monitoring points are shown on Figure 4-4, in Attachment C.  In addition, iron concentration in the plant is monitored daily based on chemical usage and flow records.  The discharge from the system to the Ohio River is monitored on a weekly and monthly basis in accordance with the KPDES permit.  This information is kept on file in the Office Control Room.
The effect of groundwater pumping and treatment on groundwater quality is monitored via sampling of the extraction wells, and sampling of monitoring wells onsite.  The NSA Environmental Department performs this monitoring.  Monitoring schedule for extraction wells EW1-4,-12,-13 is performed monthly and for monitoring wells in North Plume 102, 103, 104, 112 and 5 in South Plume is performed quarterly, with a larger group of monitoring wells being sampled annually.  The constituent of interest for the Interim Action groundwater treatment system is cyanide, as total cyanide and as free cyanide using the weak acid dissociable (WAD) cyanide measurement technique.  In addition, water level, pH and Total Fluoride are measured from these wells.  The plant operator in adjusting flow proportions from each extraction well also uses data on well concentrations.  The NSA Treatment Plant Manager maintains this data.
d. O&M Costs
Average annual O&M costs over the past six calendar years ran approximately 16% higher than the original estimate of $570,000 as stated in the ROD (February 1993).  There were no unanticipated or unusually high O&M costs during the review period.  The gradually reducing costs since 1997 appear to be a reflection of lower concentrations of cyanide in treated water and consequent reductions in treatment chemicals.  Table 2 lists actual annual costs for the site.

Table 2   Annual GETS O&M Costs
	Calendar Year
	Total Cost

(rounded to nearest $1,000)

	1995
	$883,000

	1996
	 953,000

	1997
	 852,000

	1998
	 504,000

	1999
	 362,000

	2000
	 416,000

	Average
	$662,000












VI.
FINDINGS AND OBSERVATIONS FOR CURRENT FIVE-YEAR REVIEW 

A. General 
This Five-Year Review consisted of the following activities: a review of relevant documents (see Attachment A, Documents Reviewed); interviews with PRP Operator and involved regulatory personnel; a site inspection; and preparation of the Five-Year Review report.  The completed report will be filed with EPA Region IV and placed in the local information repository. 

B.  Interviews
EPA Region IV Remedial Project Manager, Mr. Antonio Deangelo.  Mr. Deangelo was contacted in February 2001 during the initial planning phase for this Five-Year Review; dialogue took place prior to the site visit, and was followed by additional discussion during preparation of the report.  Mr. Deangelo provided background information on the National Southwire Aluminum, a history of site activities, and a list of potential contacts having knowledge of site activities.  EPA also provided extensive documentation that is maintained in Region IV’s Atlanta offices as part of the Deletion Docket and CERCLA Administrative Record for the National Southwire Aluminum site.  
Kentucky Division of Waste Management (KDWM), Mr. Eric Liebenaurer, Project Manager of the Environmental Compliance Division.  Mr. Liebenauer was initially contacted in April 2001 and notified that the Five Year Review was being conducted. Mr. Liebenauer described the current status of the site, and O&M issues including permits and long-term monitoring.  During the course of the review, Mr. Liebenaurer participated in an interview to clarify or expand on the following various points of the Remedial Action:  1. 
What is your impression of the project? (General sentiment) “The project accomplished its objectives in a timely manner. The groundwater treatment plant is generally meeting its KPDES discharge limits, and is considered to be a success.”  
2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) conducted by your office regarding the site?  If so, please give purpose and results. “The Kentucky Division of Waste Management (KDWM) makes regular inspections of this site, although these inspections are conducted both to determine the progress of the NPL action as a whole and to monitor the groundwater pump-and-treat activity.  Although spills do occur at the facility, KDWM has issued no Notices of Violation.   Frequent inspections of the groundwater treatment system are performed by Peyton Adams, who is an inspector from the Kentucky Division of Water (KDOW) Madisonville Field Office.”  3. 
Have there been any complaints, violations, or other incidents related to the site requiring a response by your office?  If so, please give details of the events and results of the responses. “KDWM and EPA failed to reach agreement on the chosen remedy for the site as a whole as described EPA’s recent Record of Decision.  In addition, a PCB spill occurred in February of 2000 at an onsite transformer pad, and this issue has not yet been resolved.” 4. 
Do you feel well informed about the site’s activities and progress?  “Yes.”  
5. Are you aware of any shortcomings in current site operations; noting which inadequacies, if any, currently prevent the remedy from being protective. “No.  The remedy is working as intended.”  6. 
Do you have any comments, suggestions, or recommendations regarding the site’s management or operation?  “KDWM believes the chosen remedy for the site as a whole is not protective of human health and the environment.”




C.  Site Inspection
General.  The Five-Year Review site inspection for the National Southwire Aluminum was held on March 22, 2001.  The site visit began with a meeting at the NSA plant site, which included an overview of the review process, regulatory issues, operational status, and interviews with NSA’s Environmental Health and Safety Manager, Mr. Ken Sands, and Environmental Consultant for Southwire Aluminum, Mr. Win Hill. The list of USACE, NSA and Southwire Company personnel who participated in the meeting is provided as Attachment B to this report.  Weather for the site visit was cool, with partly sunny skies. 

During the site visit, the following features were inspected or observed: the extraction wells; booster pump station; groundwater treatment plant; and general site conditions.  In general, the Groundwater Extraction and Treatment System was found to be operating and functioning properly.  A summary of the inspection findings is presented below.  Refer to Attachment C for the site inspection checklists that detail the inspection findings.
Extraction Wells System: All groundwater extraction well covers were intact, locked, and protected with bollards with no signs of damage.  Each was easily accessible either by foot or vehicle.  Refer to Photo 1, EW-12 for an example.  The pumps were withdrawing water from the six extraction wells intermittently at an average combined rate of 50 gpm.

The collection system for this facility consists of six extraction wells (Figure 3).  Each extraction well system consists of a well, submersible pump; discharge piping, motor operated flow control valve, and manual gate valve.  Four of the wells are located in the North Plume (EW-1 to EW-4) and pump water to the Booster Station.  The Booster Station Pump then transfers water to the Equalization Tank (T-6) (see Figure 4, Process Flow Diagram) which is the first treatment stage within the GWTP.  Two of the wells are located in the South Plume (EW-12 and EW-13) and pump water directly to the Influent Equalization Tank (T-6).

The extraction wells are approximately 80 to 100 feet deep and include a stainless steel screen over the bottom 40 feet, except well EW-3 that is screened over the bottom 15 feet.  A submersible well pump is located within each casing above the top of the screen.  The pumps are manufactured by Grundfos (model number 80S75-8) and are capable of delivering flow up to 150 gallons per minute (gpm).  Each submersible pump is connected by stainless steel piping within the well to the discharge piping through a pitless adapter.  The discharge is 3-inch diameter HDPE piping, which has been installed, underground to prevent freezing.  The discharge piping delivers groundwater to the flow control valves that are manufactured by Bailey Controls.  Valves for EW-1 through EW-4 are located just inside the Booster Station building (Photo 2) and valves for EW-12 and EW-13 are located within the GWTP.  Once through the motor operated flow control valves, groundwater flows through a gate valve and then either into the Booster Station Tank (North Plume Wells) or into Influent Equalization Tank (South Plume Wells).

The extraction well system can be controlled in several ways.  The flow from the wells can be manually controlled by placing the motor operated flow control valves in a full open position and then manually adjusting the gate valves downstream of the flow control valves to the desired flow.  Alternatively, the flow control valves using the Programmable Logic Control Center (PLC) can automatically control the flow from the wells.  The status of each pump is also controlled by the PLC.

As currently operated, the system usually draws upon all six wells.  Wells EW-1, EW-3, EW-4, EW-12, and EW-13 are all manually adjusted to a steady flow of 50 gpm from each.  The pump installed within EW-2 is operated intermittently through the PLC to maintain water level in the Booster Station Tank between the upper and lower control levels.  This permits a steady flow from the Booster Station Pump to the Influent Equalization Plant (T-6) located within the GWTP.

Occasionally, the Manager, in consultation with the Environmental Department, may vary pumping rates on each well.  This is done to maintain optimum concentration of contaminants entering the GWTP.  No adjustment is made to the operation of the well system without direction from the Manager.

Primary Booster Station: Groundwater pumped from EW-1, EW-2, EW-3, and EW-4 flows to a central accumulation point (Booster Station) before being sent to the GWTP.  The Booster Station (BS1) is a small heated building (Photo 3) which houses the Booster Station Tank, motor operated flow control valves for the four north plume extraction wells, and the Booster Station Pump.  The Booster Station Tank is a 3, 600-gallon fiberglass reinforced plastic (FRP) equalization tank.  No chemical addition occurs at this tank.  Its sole purpose is to be a collection point for the extraction wells prior to pumping the collected groundwater into the system via the Booster Station Pump.

Groundwater is removed from the Booster Station Tank and sent to the GWTP via the Booster Station Pump.  This is a variable speed centrifugal pump that can be operated either in constant speed or variable speed mode.  While in variable speed mode the pump speed is controlled through the PLC to maintain the Booster Tank level between the high and low settings.  The preferred operation is constant speed mode to maintain a set flow of, typically, 200 gpm to the Influent Equalization Tank (T-6).  The water flow rate from the pump is displayed locally as well as remotely at the Office Control Room computer.  The Booster Station pump is manufactured by Bell and Gossett, Model 5-5-8.25.
Monitoring Wells:  In general, the few monitoring wells observed appeared to be in good condition and were secured to prevent tampering.  The general feeling from NSA was that there is sufficient number of wells that can provide background information and sufficient warning of plume migration.
Groundwater Treatment System:  NSA commissioned treatability testing for groundwater containing iron-complexed cyanide.  This information was used to design the groundwater treatment system, which includes the following main processes:

· Influent equalization
· Cyanide-iron complex precipitation

· Iron salt precipitation

· Suspended solids clarification

· Effluent filtration

· Final pH adjustment
Sludge holding and dewatering process units are also required for the residuals produced in the precipitation process.  Chemical storage and feed systems are required for sulfuric acid, caustic, organic polymer, ferrous chloride coagulant, hydrogen peroxide, and sodium bisulfate. 
 

Each process has been sized and configured to treat a flow rate of 500 gpm.  However, the operating flow rate is currently set at 300 gpm.  Solids handling and chemical makeup is monitored and operated according to the need for these operated based on sludge accumulation and chemical usage.  The system is graphically presented in the process and instrumentation diagram, which is presented in Figure 4, sheet 1 and 2.
The Groundwater Treatment Plant is located within the Main Processing Area as shown on Figure 1.  The as-built tank and process piping for the plant is illustrated on Figure 2., Groundwater Treatment Plant Layout.
The groundwater treatment system is a gravity flow multi-stage process that includes equalization and pH control, pretreatment (cyanide precipitation), first stage clarification (iron-complexed cyanide solids settling), ferric precipitation (UNIPURE processing), second stage clarification (ferric hydroxide solids settling), and solids dewatering (sludge filtering).  Collected groundwater enters the treatment plant into an equalization tank (T-6).  Treatment with ferrous chloride is performed in the next tank (T-9), where iron-complexed cyanide begins to precipitate.  Further precipitation occurs in tank T-1 when the pH is adjusted to 8.0 by caustic addition.  The water then flows to a flocculent flash mix tank and thence to the first stage clarifier (CL-1).  As the solids settle in the clarifier, they are pumped to a sludge holding tank (T-7).
The overflow from the CL-1 clarifier passes to the second stage of treatment -- Ferric Hydroxide Removal.  In a reactor tank (R-1) excess ferrous ion is precipitated through pH control and air sparging; this reactor design forms the UNIPURE process.  Flocculent is again added in a flash mix tank prior to the second stage clarifier where ferric hydroxide precipitate is settled.  The solids accumulate at the bottom of the clarifier, and are pumped to a sludge tank for further processing.  The decant from the second stage clarifier passes through two further tanks: a polishing tank and a flow-through tank before discharge to the Ohio River.  The final flow-through tank also functions as a sump for a variable speed pump that can be used to fully recirculate water back to the head of the plant in case of emergencies.
Collected sludge from both the ferrocyanide removal and ferric hydroxide removal is dewatered with 
a filter press.  The sludge is containerized, transported, and disposed as RCRA hazardous waste (cyanide-containing such that it compromises K088 – spent potliner) at a licensed RCRA facility located in Alabama.
Gathering System Piping Installation:  The Gathering System consists of the Primary Booster Station, and more than one mile of system piping.  Each well in the North Plume has individual piping leading to the booster station, which is located south of the North Plume area.  The booster station is capable of delivering groundwater at up to 500 gpm to the GWTP, approximately half a mile of southeast of the station.  Water from the wells flow into a 7,000-gallon sump tank.  From there it is pumped by a variable speed pump to the GWTP.  The two wells in the South Plume pump directly to the GWTP equalization tank, less than 600-feet away.  The system was installed as approved by USEPA.
Plant Instrumentation and Control Center.  Most of the processes within the treatment system are operated on an automatic basis.  Automation of the system originates from the Motor Control Center (MCC), which includes a programmable logic control (PLC), main power distribution center, relays, and breakers.  The MCC is located near the Office Control Room at the south end of the treatment building.

The PLC receives process information and activates all automatic control valves, motors, lights, and alarms to respond accordingly.  Under no circumstances does the Operator attempt to work, make any repair, or adjust setpoints of any items inside the MCC without prior authorization from the Manager.
Control panels and other user interfaces are set out at various locations.  Central controls are found in the Office Control Room, where there is a computer station that receives and records important process data.  In addition to the computer, there is a control panel used for normal startup, shutdown, silencing alarms, and for emergency stop of the treatment plant.
Also located throughout the plant are local control panels designed to operate nearby machinery.  These panels include T-1 Pre-Treat Tank (to locally control the mixer), First Stage Clarifier Effluent Pumping (to locally control the diaphragm pumps), Second Stage Clarifier Effluent Pumping (to locally control the diaphragm pumps), Reactor R-1 (to locally control the air flow and mixer), T-9 Ferrous Addition Tank (to locally control the mixer), and PT-2 pH Polishing Tank (to locally control the mixer and recirculation pump).  In addition to the above, a control panel is located at the Booster Station to operate the flow control valves and the Booster Station Pump.
Operating the GWTP to meet KPDES discharge limits requires integrated control of groundwater flow, influent cyanide concentrations, chemical (ferrous ion, flocculent) addition, pH, and solids content.  All process control and instrumentation is displayed and controlled via computer interface in the GWTP control room.  This section provides a summary of the system.
The process control and instrumentation components of the Gathering system are integrated to supply 300 gpm ground water with < or = 10 ppm total cyanide from both North and South Plumes to the groundwater treatment plant.  Flow control valves on each of the well discharge lines well automatically regulate groundwater flows from each.  These valves are adjusted based on measurements from in-line flow meters that are compared against programmed setpoints.  In addition, both the booster station and GWTP equalization tanks have mechanical emergency high level sensors connected directly to the emergency stop system.
As currently operated the system usually draws upon all six wells.  Wells EW-12 and EW-13 are individually regulated to yield a steady flow of 50 gpm.  Wells EW-1, EW-2 and EW-4 also run continuously at approximately 50 gpm.  Well EW-2 is then run semi-continuously to maintain water levels in the booster station tank between the upper and lower control levels.  This permits a steady flow from the booster station pump to the groundwater treatment plant equalization tank.
The groundwater flow components are controlled via an Allen Bradley Programmable Logic Controller (PLC).  The PLC transmits and receives signals to all flow instrumentation: flow control valves, flow meters, Booster Station holding tank level meters, and variable speed pump controller.  All of the signal coordination and equipment adjustment is performed by the PLC, according to logic that is manually programmed into its microprocessor.  Level control in GWTP influent equalization tank T-6 is maintained by control of the total influent flow rate below the capacity of the GWTP gravity flow system.
After the influent water is lifted to the elevation of the equalization tank (T-6) gravity becomes the driving force for moving groundwater through the treatment system.  The primary emphasis of the GWTP process control is focused on pH control or adjustment, adequate mixing, chemical addition, and precipitating agent addition.  Flow control is limited to valves to control discharge of treated water.  Shutoff of the discharge or activation of the GWTP recirculation pump causes activation of high level switches within the GWTP, which causes automatic shutdown of the gathering system and extraction wells.
There are significant process control requirements associated with the removal of cyanide within the GWTP.  Control of chemical addition (ferrous ion, flocculent) and pH control (acid, caustic addition) are important to the removal of complex cyanide.  The process and instrumentation diagram for the plant, as built and currently operated is illustrated on Figure 3.  This figure illustrated the various points at which process chemical additions are made, and instrumentation provides information to the plant operations personnel.  Some additions are under automatic control, such as additions of pH control solutions being made in response to read-out from pH measurement controllers.  Other additions are manually set.  For example, the metering pump (P-T1-1) that delivers the ferrous chloride from T-3 to the Pretreatment tank is manually adjusted according to flow indicator (F1) measurements of the actual flow from T-6.  Other systems provide alarms of out of range conditions.  For example, an alarm is triggered by out of range flow conditions in the system that would otherwise cause inaccurate flocculent concentration.
One of the most important parts of the treatment process is the control and removal of the precipitated solids.  Controlling the influent solids content and removing the flocculated precipitate is essential to meeting KPDES in the Outfall Discharge limits.  To perform these two tasks, the sludge level is routinely monitored at the following points in the process:

· Sludge level control in CL-1
· Sludge level control in CL-2
· Sludge level control in T-7
· Sludge level control in T-2
· Solids content control in R-1 (sludge recirculation)
Sludge levels in each of the tanks are maintained by manually operating sludge (P-CL1-2, P-CL2-2) and settled sludge pumps (P-FP-1A and P-FP-1B) based on observed levels of sludge in the respective tanks.
Manager assured the inspecting team that during commissioning and subsequently over the last six  years of operation, the process setpoints and chemical feeds have been optimized, and adjustments made to the process with the objective of meeting the discharge requirements.

Discharge System:  The Discharge System conducts the treated water to the Ohio River from the Groundwater Treatment Plant.  It consists of a 12-inch PVC buried pipe to the top of the embankment sloping down to the water’s edge.  As initially designed, from this point it would have been hung from an existing walkway out to a barge mooring cell, which would provide the support point for the discharge pipe to below the water’s surface.  However, during plant construction it was decided, with concurrence of both USEPA and Commonwealth of Kentucky, to simplify the discharge construction.  Instead of constructing a separate discharge structure, the discharge from the GWTP was extended to join NSA outfall 003 as shown on Figure 2 and in Photo 4.  This outfall discharges non-contact cooling water and the discharge from the facilities sanitary sewage treatment plant.  This change constituted a variance from the approved design.  Subsequently, during plant commissioning a separate diffuser discharge was installed with KNREPC and EPA approval.
Security and General Site Conditions:  The GETS is part of an active industrial complex and is fully supported by maintenance and security staffs on a 24 hour / 7 day basis.  At the time of the site visit for the current 5-year review, a chain link fence in good condition enclosed the entire NSA manufacturing facility site.  Elsewhere around the site, access is well controlled via a normally manned gate at the only entrance to the main facility.  Appropriate signs are posted along the perimeter of the site and no evidence of vandalism was noted.  Overall manufacturing site security is good and the GETS system, which is the subject of this review, is likewise secure.  Access to the GETS is restricted to managers, system operators, and maintenance personnel.  The overall appearance of the site is good.  Access to monitoring wells, extraction wells, Primary Booster Station, and GW Treatment Plant is good.  Roads and other features are well maintained.
















VII.
ASSESSMENT 

A. Groundwater Data Review


This section summarizes the groundwater monitoring information for the groundwater extraction and treatment system.  Monitoring for extraction wells is performed monthly, and for monitoring wells is performed quarterly, with a larger group of monitoring wells being sampled annually.  The constituent of interest for the Interim Remedial Action groundwater treatment system is cyanide.  The purpose of the Operable Unit is to manage a groundwater plume containing excessive cyanides and metals.  This is measured both as total cyanide, and as free cyanide using the weak acid dissociable (WAD) cyanide treatment measurement technique.  The Safe Drinking Water Act regulatory Maximum Contaminant Level for free cyanide is 0.2 mg/L.

Figures 10 and 11 present the extraction well data for total cyanide and free cyanide, respectively.  Figure 12 represents quarterly monitoring well data for total cyanide since the mid-1980’s.  Total cyanide in monitoring wells has been measured regularly since approximately 1986, while free cyanide monitoring began during Remedial Investigation studies in 1993 and 1994.  Figure 13 presents quarterly monitoring well data for free cyanide.  For purposes of comparison, Figures 10, 11, and 13 have the same time scale from early 1994 to present.  The groundwater treatment plant began operations in 1995.

The data presented on Figures 10 through 13 indicates a continuing trend of reductions in the cyanide concentrations within the groundwater in the North Plume and South Plume areas.  These reductions are believed to be due to the operation of the groundwater treatment system and the closure of the Old South Slurry Pond.  The Old South Slurry Pond was closed between 1996 and 1998.

Currently, nearly all monitoring data indicate groundwater concentrations below the Maximum Contaminant Level for free cyanide (0.2 mg/L), as measured by Weak Acid Dissociable Cyanide Method.  Exceptions to this are data from MW6 and MW–110 and their respective free cyanide levels (0.202 mg/L and 0.204 mg/L) which indicates the nominal nature of the exceedance.  

During 2000, increases in total cyanide concentration have been noted in well MW-103 as illustrated on Figure 12.  The free cyanide concentration, as measured by weak acid dissociable cyanide method remains below the MCL of 0.2 mg/L.  This change appears to be localized phenomena since no other extraction or monitoring wells has show similar increases.  Southwire plans to investigate the reasons for the changes in MW-103 during the spring and summer of 2001.

Groundwater treatment plant water withdrawal rates are presented in Table 3 following Figures 10 through 13.  These data indicate generally consistent operation of all wells, with occasional maintenance interruptions. Table 4 demonstrates a comparison of KPDES permitted discharge limits and the latest monthly GWTP effluent analysis.


	TABLE 4   Comparison of KPDES Limits and Latest Monthly GWTP Effluent Analyses

	Effluent Parameter
	KPDES Limits
	January 2001 Analyses
	February 2001 Analyses
	March 2001 Analyses

	Total Suspended Solids, mg/l
	30.0
	10.0
	16.0
	4.0

	Total Recoverable Copper, mg/l
	0.144
	0.036
	0.0176
	0.0131

	Free Cyanide, mg/l
	0.119
	0.028
	0.029
	0.044

	Total Cyanide, mg/l
	1.0
	0.219
	0.268
	0.206

	Total Recoverable Iron, mg/l
	22.0
	2.10
	0.559
	0.352



	pH, S.U.
	6.0 - 9.0
	6.0 - 9.0
	6.0 - 9.0
	6.0 - 9.0

	Polychlorinated Biphenals, mg/l
	0.0013
	<0.00006
	<0.00006
	<0.00006

	Hardness as CaCo3, mg/l
	Report
	190
	188
	210


 
B. Groundwater Trend Analysis

Based on a review of historical groundwater monitoring data presented to CELRL by USEPA Region IV and NSA it appears that the groundwater extraction system for both the north and south plumes is functioning to reduce the levels of cyanide present in the alluvial aquifer.

Presented in Attachment C are isopleth maps that depict analytical data for both total cyanide and free cyanide (WAD) from the well networks monitoring the North and South plume areas.  Analytical data used in the preparation of these drawings was obtained during 1993/1994 and 2000.  Additionally, time trend plots for both forms of cyanide present in the site monitoring wells are also included.  These time trend plots cover the time period from approximately 1992 to the present.  Also included in Attachment C are time trend plots for both total and free cyanide for the 6 extraction wells.

With the exception of an increase in the cyanide concentration exhibited in monitoring well MW-103 (north plume area), the levels exhibited in both the extraction and monitoring wells indicate either decreases or asymptotic conditions over time.  At this time, it is understood that NSA intends to investigate the increased cyanide concentrations occurring in MW-103 during 2001 calendar year. 

Aquifer modeling performed during the design phase of the interim remedial measure was based on a flow rate of 80 GPM to create a radius of influence large enough to capture contaminated groundwater migrating from beneath the capped former Potliner Disposal Area (North Plume) and the Dump Pad Area (South Plume).  While the actual operating flow rates for the extraction wells are well below the designed rate (due to limitations of the treatment equipment), and effective hydraulic control has not been demonstrated, there does not appear to be any significant increase in the levels of cyanide in wells along the leading edge of the plume or along the margins.  The reductions in cyanide levels that exhibited are likely due to the combined influence of the operation of the groundwater extraction system, natural attenuation and the reduction of leachate being generated from the former Potliner Disposal Area affected by capping the unit.






· 
· 
· 




C.  Review of Applicable or Relevant and Appropriate Requirements (ARARs) 

An ARAR review was performed for the site in accordance with the draft EPA guidance document, “Comprehensive Five-Year Review Guidance,” EPA 540R-98-050, October 1999.

Documents reviewed for the ARAR analysis:

1. Record of Decision, February 19, 1993

2. September 1997 Operating and Functioning Report for the National Southwire Aluminum CERCLA NPL Site Groundwater Pump and Treat System 

3. KPDES Permit KY0001821 Monthly Discharge Monitoring Reports for the year 2000 

ARARs Identified in the ROD Requiring Evaluation* During the Five-Year Review:

1. Kentucky Pollutant Discharge Elimination System (KPDES) regulations – specifically 401 KAR 5 Parts 029, 031, 065 and 075

2. Kentucky Water Quality Standards – 402 KAR 5 Parts 029 and 031

3.   Clean Water Act National Pollutant Discharge Elimination System (NPDES) regulations – 40 CFR Parts 122 and 125

*Per EPA Guidance, only those ARARs that address risk posed to human health or the environment need be reviewed. Other ARARs listed in the ROD and not reviewed in this five-year review were location- and action-specific requirements that were germane to the construction and operation of the water treatment plant but were not considered pertinent to evaluating the protectiveness of the remedy.  Such ARARs included floodplain management, waste water treatment plant design criteria, and groundwater withdrawal and use requirements.

KPDES regulations and Kentucky Water Quality Standards:  EPA five-year review guidance requires a comparison of standards identified in the ROD against current standards.  If a current standard is more stringent than the previous standard, the review process continues utilizing standards originally identified in the ROD as well as those current standards that are more stringent than those in effect at the signing of the ROD.  This direct comparison of past, current and/or proposed standards cannot be made as there are no specific tabular listings for KPDES standards neither in the regulations nor in the ROD.  KPDES discharge limits are calculated and developed on a site-specific basis taking into consideration factors such as mass of product per mass of pollutant, discharge volumes, etc.  However, as the site is currently operating under an active KPDES permit (permit number KY0001821) it is assumed that discharge limits established in that permit have been done so in accordance with existing KPDES regulations.

     While the 1997 Operating and Functioning Report showed exceedances of the KPDES permit discharge limits, the monitoring data reviewed from the 2000 monthly KDPDES discharge monitoring reports shows that the effluent concentrations of pollutants are currently well below the permitted discharge limits.

Compliance with ARAR Summary Statement: A review of standards identified as ARARs in the ROD was completed as well as a review of new standards promulgated since the signing of the ROD.  No changes to existing ARARs or potential new ARARs affecting the protectiveness of the remedy were identified.

     Based upon the 2000 Monthly Discharge Monitoring Reports for the site, the discharge limits for site contaminants as developed under the KPDES regulations are currently being met. 
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D.  Operations and Maintenance (O&M) 


Since the GETS is an Interim Remedial Action, the Record of Decision for the site was not specific as to length of the O&M period. Closure will be dependant upon final remedy selection and achieving remedial goals over a specified period of time to be determined in the Final ROD. Since 



NSA anticipates that long-term treatment and monitoring will be required, it conducts weekly and monthly inspections of the GETS using an extensive checklist. In turn, O&M corrects those points identified during the inspections as requiring further attention.  A more detailed discussion of the status of various O&M elements is provided above, in section, Site Inspection.
 Overall, the O&M program for the National Southwire Aluminum is effective and without significant deficiencies.      

Early Indicators of Potential Remedy Failure: No early indicators of potential remedy failure were noted during the review.
O&M and Construction Cost Data: At the time of the Record of Decision, the projected present worth (1993 dollars) for the selected remedy was $1.7 million for construction of the GETS, and $570,000 for an indeterminate number of years of O&M.  Construction of the GETS was completed in 1995 at an actual cumulative cost of $1.866 million. The present O&M budget for the coming fiscal year, consistent with current expenses, averages $662,000.  It is recognized that the scope of work and level of effort for both construction and long-term O&M are larger than envisioned in the ROD; also, no attempt is made here to adjust actual and current expenses to a 1993 present worth.  However, the overall conclusion is that both the construction and long-term O&M costs were underestimated when evaluated in the ROD.    

VIII.    DEFICIENCIES

Only two deficiencies were observed during the Five-Year Review.  These deficiencies are judged to not be significant enough to affect protectiveness of the remedy, but should be addressed.

a. Filter Press

Manually covering the sludge dumpster with a tarp to exclude the filtrate is an adequate but undesirable operation that increases the probability of operator exposure to the contaminants during the uncovering operation.

b. Lamella Clarifier CL2


The nature of the floc and sludge influent to this clarifier is a bottleneck in the treatment process.
· 
· 

IX. RECOMMENDATIONS

The following recommendations are made to address the deficiencies noted above:
a. Filter Press

Investigation of the feasibility of retrofitting the filter press with a drip pan is recommended.

b. Plume Capture

1. Pumping Rate.  The adequacy of the plume capture at the current pumping rate should be determined.
2. The O&M process reviewed seems to indicate that the plant operator adjusts flows from each extraction well based on well concentrations.  Adjusting flows should not be based on concentrations alone, but having plume capture is also a critical part of this system.  Operation should consider adjusting flows from the wells based on radius of influence rather than containment concentrations and it may be necessary that additional groundwater modeling be performed.  
3. Upgrade Lamella Clarifier, CL2.  If the current pumping scheme is not achieving optimum plume capture, the potential for modification, paralleling or replacement of CL2 should be investigated.
c. Plume

Influent cyanide concentrations are relatively stable but declining.  Groundwater extraction and treatment should be discontinued when the influent concentrations of cyanide and metals reach the goals.  If the concentrations become constant, the system should be thoroughly examined to determine if operation should be continued.

d.
ARAR Review Recommendation:

Currently, water treatment residue (sludge, filter cake, etc.) is being managed as a RCRA K088 listed hazardous waste due to the contained-in policy for the contaminated groundwater.  A review of the treatment system indicates that it meets the definition of a Clean Water Act (CWA) permitted treatment unit.  This means that any sludge/filter cake generated from the treatment unit constitutes a new point of generation for that waste.  As such, the waste would no longer carry the RCRA K088 waste code and would be hazardous only if it failed for RCRA characteristics of ignitability, corrosivity, reactivity (ICR) or toxicity (TCLP) per 40 CFR 261.  

If the waste generated from the treatment unit did not fail ICR or TCLP analysis, the waste could be handled as a non-hazardous waste and disposal and management costs could be greatly reduced.  If the waste did fail ICR/TCLP analysis, it would then be subject to land disposal restrictions and would have to meet the universal treatment standards of 40 CFR 268.48 prior to disposal.

      It is recommended that the PRPs and EPA re-evaluate how they wish to classify the waste generated from the groundwater treatment plant.  It may be more beneficial to use the CWA treatment unit exclusion approach to handling wastes generated by the system.



c. 
e. Extraction Well

     The replacement of extraction well EW-1 due to biofouling was excessive and not warranted.  Biological fouling in the given environment is not uncommon and based on the description provided in the Dames and Moore August 1998 Final Construction Report, the cause of the fouling is likely the sulfide fixing bacteria Flavobacterium. The fouling is likely the result of favorable conditions for microbial growth due to increasing flux through the extraction wells of compounds that can serve as electron acceptors (e.g. dissolved oxygen, nitrate and/or sulfate) and electron donors (e.g. organic carbon. Fe II, and/or sulfate.)  There are numerous remedies and preventive maintenance operations that can be implemented to minimize the disruption in service from a particular well.  Replacement of the well will not eliminate the problem, nor will switching the well construction materials to PVC.  A specialist in water well rehabilitation and maintenance should be contacted and potential remedies and preventive maintenance options examined.  

f. Monitoring Wells

NSA should evaluate well locations and recommend potential candidates for abandonment.  
X.
EFFECTIVENESS AND PROTECTIVENESS 

Effectiveness of Remedy:  After a 5 ½ year period of operation, the Groundwater Extraction and Treatment System is in very good condition and functioning adequately at this time.  Long-term monitoring of groundwater, as a required element of the ROD, is being performed and none of the contaminants of concern cited in the ROD are being detected at the effluent sampling point of the treatment plant prior to discharge to the Ohio River.  Data indicates a continuing trend of reductions in cyanide concentrations within the groundwater in the North and South Plumes.  These reductions are believed to be due to the operation of the GWTP and closure of the Old South Slurry Pond, a source of groundwater contamination.


The groundwater extraction and treatment system is generally and consistently achieving most of the cleanup goals that were described in the 1993 Interim Record of Decision and listed in Section V.B of this report.  According to periodic, detailed analyses of groundwater treatment plant effluent required under the RD/RA Consent Decree and under NSA’s Kentucky Pollution Discharge Elimination System (KPDES) permit; excursions of fluoride and of iron have occurred.  Analyses of groundwater from extraction wells and down-gradient monitoring wells indicate a downward trend in contaminant concentrations.
Protectiveness of Remedy:  The implemented remedy is generally achieving the degree of cleanup or protection specified in the 1993 Interim Record of Decision for the groundwater pathway of exposure; however, an undetermined additional number of years of groundwater extraction and treatment will be necessary in order to permanently achieve the IROD cleanup standards.  The closure in 1996 of the Old South Slurry Pond under a Non-Time-Critical Removal Administrative Consent Order (AOC) appears to have mitigated the leaching of cyanide, fluoride, and heavy metals from that source.  Additional mitigation measures employed at the main NSA facility from 1989 to the present appear to have made a substantial impact on the potential for day-to-day releases at the Site.  The remedy that will result from a future Remedial Investigation and Feasibility Study (RI/FS) will be the final Superfund remediation at the Site, and will respond to the last sources of CERCLA-based contamination at the Site.
XI.

PROTECTIVENESS STATEMENT

Based on this Five-Year Review and the above summary, the following conclusion is drawn: 
All of the elements of the remedy selected by the Record of Decision for the National Southwire Aluminum have been put in place, are functioning properly, and remain protective of human health and the environment.

Policy based reviews of the operation, maintenance, and functioning of the GETS should continue until U.S. EPA makes a written determination that further reviews are unnecessary to ensure protectiveness.
XII.
NEXT REVIEW 

The National Southwire Aluminum is a statutory site that requires ongoing Five-Year Reviews.  EPA should conduct the next review within five years of completion of this Five-Year Review, listed as the date of signature on the inside cover of this report. Consider turning off GETS when the groundwater meets the cleanup levels and goals for one, three, or five consecutive years.  
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2.  ROD Decision Summaries/Abstracts for the Following Sites: National Southwire Aluminum, (EPA, various dates)
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5-Year Review Site Visit

Date:  22 March 2001

Location:  National Southwire Aluminum,
Hawesville, KY

	ATTENDEES

	Name/Title
	Organization
	Address
	Phone
	Fax
	E-mail

	Al Scalzo, P.E.,

Env. Engineer
	USACE Louisville
	P.O. Box 59

Louisville, KY  40201-0059
	502-315-6309
	502-315-6309
	Albert.M.Scalzo@LRL02.usace.army.mil

	Richard Kennard,

Env. Geologist
	USACE Louisville
	P.O. Box 59

Louisville, KY  40201-0059
	502-315-6323
	502-315-6309
	Richard.A.Kennard@LRL02.usace.army.mil

	Laura L. Tate,

Chemical Engineer
	USACE Omaha HTRW-CX
	12565 W. Center Rd

Omaha, NE  68144
	402-697-2582
	402-697-2595
	Laura.L.Tate@usace.army.mil

	Paul Zorko,

Geologist
	USACE Louisville
	P.O. Box 59, Louisville, KY  40201-0059
	502-315-6353
	502-315-6309
	Paul.L.Zorko@LRL02.usace.army.mil

	Ken Sands,

EHS Mgr.
	NSA – Division of Southwire
	P.O. Box 500

Hawesville, KY  42348
	270-927-6921
	270-927-9930
	Ken_Sands@southwire.com

	Win Hill,

Project Mgr.
	Southwire
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Attachment C
Groundwater Trend Data for Monitoring Wells
NSA-A DIVISION OF SOUTHWIRE COMPANY, MONITORING WELL DATA.

Historical trend data for monitoring wells is included in this Attachment. Several different graphing scales are used to show concentrations of constituents due to the range of concentrations present. For presentation purposes the wells were separated into six groups. These groups with well identifications are listed below and are shown on the attached figure: 

Group Name:                                                       Well Identification: 

1. Upgradient                               

MW-106








MW-107








MW-109








MW-112 *







NSA-1 

2. North Plume(East)                         

MW-5








MW-6







MW-102 *








MW-103 *








MW-104 *







MW-204D

3. North Plume (West)



NSA-5

MW-203D

MW-2031

MW-203S

4. North Far Field Area                     

MW-105

MW-111

MW-201D

MW-201I 








MW-201S

MW-211I

MW-212I 

5. Central Site




MW-110

MW-210I

MW-213I

MW-214

MW-215

MW-217

6. South Plume & Manufacturing Area

IP-2








IP-3

IP-4

IP-5 *
IP-8

IP-11

IP-12 

MW-207A

MW-208I

MW-209I
*  Monitoring Wells Sampled Quarterly

· 
Attachment D

Groundwater Analytical Data, Flow Data, and Trend
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SITE INSPECTION CHECKLISTS
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Photo 



Number


Description



1
Extraction Well, EW-12 and NSA Combined Sampling Point 003
2 Primary Booster Pump Station, Valving
3 Primary Booster Pump Station, Building

4 NSA Outfall 003
5 Final Lamella Clarifier CL-2 and pH Polishing Tank PT-2
6 Sump Tank, Ferrous Tank, Caustic Tank, Maintenance Wash Area
7 Sludge Holding Tank, T-7
8 North Plume Well Field

9 Gated Entrance to NSA Plant

10 Influent Wastewater to Equalization Tanks

11 Equalization Tank (T-6)

12 pH Adjustment Tank

13 pH Adjustment (T-9) and Pretreatment (T-1) Tanks

14 CL-1 Clarifer and Polymer Floc Tank

15 R-1 Reactor

16 Floc Tank

17 CL-2 Clarifer

18 CL-2 Clarifer and F2 Floc Tank

19 CL-2 Clarifer Sludge Hopper

20 T-2 Sludge Tank

21 pH Polishing Tanks 1 and 2

22 GWTP Office/Control Room

23 Effluent Sampling Location (SP-11)

24 South Plume Extraction Well #12
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