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Executive Summary

The renedy for the Lee's Lane Landfill in Louisville, KY included operation
and mai ntenance of a subsurface gas collection system provision for alternate
wat er supplies, removal of exposed druns, capping soils in hot spot areas,
i mposition of site security neasures, and nonitoring of groundwater, gas, and air
The site achi eved construction conpletion on March 18, 1988. Operation and
mai nt enance activities at the site were transferred to the Louisville Metropolitan
Sewer District (MSD) in 1991. The trigger for this third five-year review was the
conpl etion of the second five-year report, dated June 30, 1998.

The assessment conducted for this five-year review found that the renmedy was
constructed and has been operated and mai ntai ned in accordance with the
requi rements of the Enforcenment Decision Document (EDD). The renedy has functioned
as desi gned.

The renedy at the Lee's Lane Landfill currently protects human health and the
envi ronnent, because it significantly reduces the migration of explosive gases from
the landfill and mnimzes on-site and off-site exposure to contam nation. To
insure that the remedy will be protective in the long-term a conplete

re-eval uation of the subsurface gas collection systemis needed. Although many
practical site security neasures have been taken, the limts and liabilities of
current measures need to be re-evaluated in ternms of pedestrian traffic resulting
fromthe recently constructed wal ki ng path adjacent to the landfill and
uncontrol l ed trespasser quad-runner ATV traffic within the landfill itself.

The main recommendation in this report is that the principal conponent of the
remedi ati on, operation of the subsurface gas collection system be eval uated
i medi ately to ensure continued effectiveness. The system should be overhauled if
necessary and nmonitored. Results of the evaluation and nonitoring should be
reported in the next five-year review which will be due by June 30, 2008.



Five-Year Review Summary Form

SITE IDENTIFICATION

Site name (from WasteLAN): Lee’s Lane Drill

EPA ID (from WasteLAN): KYD980557052

Region: 04 State: KY City/County: Louisville / Jefferson

NPL status: Deleted 04/25/96

Remediation status: Complete

Multiple OUs?* NO | Construction completion date: 03/18/1988

Has site been putinto reuse? NO

REVIEW STATUS

Lead agency: US EPA, Region 4

Author name: John Jent

Author title: Project Engineer Author affiliation: US Corps of Engineers
Review period** 12 /15 /2002 to 03 /30 /2003

Date(s) of site inspection: 02/ 25/2003
Type of review: Statutory

Review number: 3
Triggering action: Previous Five-Year Review Report Date

Triggering action date (from WasteLAN): 06 / 30 / 1998

Due date (five years after triggering action date): 06 / 30/ 2003

* ["OU" refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five Year Review In WasteLAN.]

5- Year Review Summary Form Page 1



Fi ve- Year Review Summary Form cont'd
| ssues:

I ncreasing concentrations of nethane gas levels, in both the gas nonitoring
wel I s and anmbient air sanpling, indicate a very strong need for an extensive
eval uati on of the subsurface gas collection system As part of this review,
conditions at the site were discussed with M. Janes J. Wal sh of SCS Engi neers. SCS
Engi neers initially designed the subsurface gas collection systemand | ater
repaired it. Based on the discussion, it was the recomrendati on of SCS Engi neers
that the subsurface gas collection system be thoroughly evaluated as soon as
possi bl e.

Al t hough MSD has taken nmany feasible measures to provide site security, the
pl acenent of pedestrian path along the |levee top and the | arge amunt of
uncontrol |l ed trespasser quad-runner ATV traffic require that MSD, the City of
Louisville, and the EPA further consider the linmts and ramfications of site
security measures.

MSD operation and mai ntenance have been hanpered by not having at its
di sposal the basic project docunentation. Additionally, such information shoul d
have been avail able at a nearby public repository.

Since all residents adjacent to the project are now connected to a mnunicipa
wat er supply, there is no need to continue nmonitoring G oundwater Wells MAs-A B
and 02 since there is no |longer a conplete pathway for groundwater exposure.

New Kentucky Water Quality Standards require additional |aboratory anal yses
for the groundwater sanples from G oundwater MAs-04, 05.

Recommendati ons and Fol | ow-up Acti ons:
1 Mai ntai n al ready progranmed (O&M) activities by the MSD and i ncrease the

| evel of oversight by the Kentucky Natural Resources and Environnenta
Protecti on Cabi net.

2 bt ai n basic docunmentation, design, and G&M i nformation for the subsurface
gas collection systemfromthe firmthat designed it.

3 Conduct a conprehensive eval uati on of the subsurface gas collection system
using a qualified firm

4 Re-eval uate site security neasures, linmts, and liabilities in view of

pedestrian and uncontroll ed trespasser quad-runner ATV traffic.

5- Year Review Summary Form Page 2



5 | nprove site drainage to mininize ponding of surface water

6 Insure nore tinmely evaluation of the results of site nonitoring information
to recogni ze significant trends and to deternmine if measured paraneters
exceed regulatory limts.

7 Re-establish a repository for project related information, especially
operations and mai ntenance nmanual s and as-built draw ngs.

8 Devel op a plan coordinated with the MSD, the City of Louisville, and the EPA
t hat addresses the current issues.

9 Present to the public the plan devel oped to resolve the current issues.

10 Di scontinue nonitoring of groundwater wells, MAs-A B, 02.

11 Add | aboratory anal yses for beryllium hexaval ent chrom unm(di scontinue tota

chrom um), copper and filtered | ead for sanples from groundwater nonitoring
wells, MW 04 and 05.

Protecti veness Statenent:

The renedy at the Lee's Lane Landfill currently protects human health and the
envi ronnent, because it significantly reduces the migration of explosive gases from
the landfill and mnimzes on-site and off-site exposure to contam nation. In order
to insure that the subsurface gas collection systemcontinues to function at its
current level or better, a re-evaluation of the systemw |l be initiated by
Decenber 2003. Al though many practical site security neasures have been taken, the
limts and liabilities of current neasures need to be re-evaluated in terns of
pedestrian traffic resulting fromthe recently constructed wal ki ng path adjacent to
the landfill and uncontrolled trespasser quad-runner ATV traffic within the
landfill itself.

/M&-/‘Z—?’{ 7-2- 07

W nston A. Smith, Director Dat e
Wast e Managenent Divi sion
US EPA, Region 4

5-Year Review Summary Form Page 3



1

Fi ve- Year Revi ew Report

I nt roducti on

The Purpose of the Review

The purpose of five-year reviews is to determ ne whether the renedy at a site is
protective of human health and the environnent. The methods, findings, and

concl usions of reviews are docunented in Five-Year Review reports. |In addition,
Fi ve- Year Review reports identify issues found during the review, and nake
recommendati ons to address them

Aut hority for Conducting the Five-Year Review

The Agency is preparing this five-year review pursuant to CERCLA 8121 and the
Nat i onal

Contingency Plan (NCP). CERCLA 8121 states:

If the President selects a renedial action that results in any hazardous
substances, pollutants, or contanminants remaining at the site, the President
shall review such renedial action no |l ess often than each five years after
the initiation of such remedial action to assure that human health and the
environment are being protected by the renedial action being inplenented. In
addition, if upon such review it is the judgnent of the President that
action is appropriate at such site in accordance with section [104] or
[106], the President shall take or require such action. The President shal
report to the Congress a list of facilities for which such reviewis
required, the results of all such reviews, and any actions taken as a result
of such reviews.

The agency interpreted this requirenent further in the National Contingency

Plan (NCP); 40 CFR §300.430(f)(4)(ii) states:

If a remedial action is selected that results in hazardous substances,
pollutants, or contam nants renmining at the site above levels that all ow
for unlimted use and unrestricted exposure, the | ead agency shall review
such action no less often than every five years after the initiation of the
sel ected renedi al action.



VWho Conducted the Five-Year Review

Personnel of the U S. Arnmy Corps of Engineers, John Jent, Nathaniel Peters,
and Al Scal zo of the Louisville District, conducted this five-year review of the
remedi al actions inplemented at the Lee's Lane Landfill in Louisville, KY. The
revi ew was conducted from Decenber 2002 t hrough March 2003. This report docunents
the results of the review. Support of the US Arny Corps of Engineers for this
revi ew was provided for under EPA Wbrk Authorization Form of I|nteragency Agreenent
(I'AP) No. Dwp6945884.

Additionally, M. Richard Watkins of the Louisville Metropolitan Sewer
District, who perfornms Operation and Mai ntenance (O & M on the site, provided nuch
support for this review. M. Ken Logsdon of the Kentucky Division of Waste
Management, who oversees O & M activities, provided assistance during the
i nspection. Finally, M. Fem Akindele fromRegion IV of the U S. EPA arranged for
and participated in the inspection. A full list of site inspection participants is
provided in Attachment C- 1

O her Review Characteristics

This is the third Five-Year review for the Lee's Lane Landfill. The
triggering action for this reviewis the final report of the Second Five-Year
Revi ew dated 06/30/98, as shown in EPA s WAst eLAN dat abase. Since the |andfil
waste was, for the nost part, left in place, the selected renmedy requires continua
operation of a subsurface gas collection and venting systemto prevent mgration of
| andfill-generated gases into an adjacent residential area. Additionally, ground
water wells, gas wells, anmbient air, settlement plates, and surface conditions are
monitored to deternine the adequacy of the site's renedi al nmeasures. Therefore, a
reviewis required to be conducted at |east every five years.



Site Chronology

Table 1: Chronology of Site Events

Event Date
Flash fires around residential water heaters due Early 1975
to migration of methane gas from the landfill
Gas subsurface venting system installed by KY 10/1980
Dept of Hazardous Materials and Waste
Management
Listed on NPL 09/08/1983
Remedial Investigation/Feasibility Study complete 04/1986
Enforcement Decision Document (EDD) 09/1986
EPA completed response actions according to 03/18/1988
EDD
O&M transferred from EPA to MSD 07/16/1991
1 Five-year review report 03/11/1993
Site Review and Update by ATSDR 09/30/1993
Oversight of MSD's O&M transferred to KNREPC 04/07/1994
Delisted from NPL 04/25/1996
2" five-year review report 06/30/1998




lll. Background

Physi cal Characteristics

The Lee's Lane Landfill site is located in the City of Louisville, Jefferson
County, Kentucky and is 112 acres in size, The site is | ocated on the sout heast
bank of the Ohio River from approximate river mle 615.35 to 616.2 and |ies between
the river and the Louisville Levee. The site location is shown on Figure 1, and a
recent aerial view of the landfill is provided as Figure 7. The entire site is
approximately 5,000 feet long and 1,500 feet wide. As indicated on Figures 2 and 3,
the landfill is divided into three portions, a northern tract, central tract, and
southern tract. The Northern and Central Tracts of the landfill consist of level to
gently sloping Iand, while the Southern Tract contains two depressions with steep
sl opes. Much of the landfill surface is covered with well-established vegetation
rangi ng from brush to woodl ands. El evations range from 383 feet above nean sea
| evel along the Chio River to 461 feet at the top of the | evee. The geol ogy of the
site consists of approximately 110 feet of Ohio River alluvium (20 - 30 feet of
silts and clay over 80-90 feet of sand with varying amounts of gravel}, see Figure
6. Underlying the river alluviumis the New Al bany Shale. The alluvial aquifer is
unconfined with the shale formng an aquitard between the alluvial aquifer and the
deep |inestone aquifers. The water table is approximately 50 feet bel ow the
surface. Flow in the aquifer is predonm nantly toward the OChio River. During periods
of high river flow, however, groundwater flow direction may reverse. Water |evels
in the aquifer vary with fluctuations of the Ohio River.

Land and Resource Use

The landfill is bounded on the northeast by the Borden, Inc. chenical plant;
on the southeast by the Louisville Flood Protection Levee and thence the
residential area of Riverside Gardens, which contains about 330 homes; on the
sout hwest by the Louisville Gas and Electric Conpany MII| Creek Punp Plant; and
al ong the northwest boundary by the Ohio River.

Prior to 1993, there were a small nunber of private drinking water wells
| ocated in the Riverside Garden subdivision. However, since at |east 1993, the
entire subdivision has been supplied public water by the Louisville Water Conpany.



Al t hough nost of the natural plant communities at the site have been

di sturbed, a good secondary growth of grasses and shrubs have devel oped over the
Northern and Central Tracts, while a lowlying area in the Southern Tract has
devel oped into a wetland and open water area. Additionally, a dense growth of
vegetation characteristic of riparian woods exists along the Chio River. The
diversity of habitats at the site suggests the area could contain an abundant
faunal popul ation. Small mammal s are expected to dominate the woodl and and brush
areas. These areas woul d al so be conducive to birdlife. Aquatic life in the Ohio
Ri ver near the site is domi nated by pollution-tol erant species.

Hi story of Contam nation

Domestic, commercial, and industrial wastes were disposed of in the |andfil

fromthe late 1940's to 1975. Prior to and during its use as a landfill, sand and
gravel were quarried at the site. In 1971, the State of KY permtted the Southern
Tract of the landfill under its Solid Waste Program 1In 1974, the Lee's Lane
Landfill permt expired and, due to repeated conpliance violations, was not
renewed.

In March 1975, the Jefferson County Departnent of Public Health was notified
of the presence of nmethane gas in the Riverside Gardens subdivision. As a result of
expl osive |l evel s of nethane gas, seven fam lies along the street closest to the

landfill were evacuated by the Jefferson County Housing Authority. In April 1975,
the KY Natural Resources and Environmental Protection Cabinet filed a | awsuit
agai nst the landfill owners. This resulted in the closure of the landfill in the
same year.

Initial Response

Bet ween 1975 and 1979, 44 gas observation wells were installed in and around
the landfill and in Riverside Gardens to nonitor the concentration, pressure and
| ateral extent of nmethane gas mgration. Sanples collected fromthese wells
i ndicted that the source of the nethane and associ ated toxi c gases was the
deconposition of landfill wastes. In COctober 1990, a gas collection system was
designed and installed on the site by SCS Engi neers, between the landfill and
Ri versi de Gardens.



In Novenber 1978, the Surveillance and Anal ysis Division(SAD) of the Kentucky
Di vi si on of Waste Management collected sanples fromresidential wells in Riverside

Gardens to determine the potential effects of the landfill on groundwater quality.
As a result of the study, the SAD reported that there was no indication of the
m gration of contam nated groundwater fromthe landfill to the residential wells.

In February 1980, the KY Departnent of Hazardous Materials and Waste
Managenment di scovered approxi mately 400 drums about 100 feet fromthe Chio River
bank on a 10-foot vertical rise above the river. In Septenber and Cctober of 1981
the drums were renoved by the landfill owners under Court Order. The wastes were
removed fromthe drums and transported to an approved hazardous waste di sposa
facility. The remai ni ng non-hazardous drumred materials and enpty druns were buried
onsite.

In early 1981, the Kentucky Natural Resources and Environmental Protection
Cabi net (KNREPC) installed el even shall ow groundwater nonitoring wells at the site.
EPA | ater sanpled five of these. Analyses of the sanples indicated that the on-site
groundwat er contai ned i norgani c conpounds at el evated concentrati ons. However the
results were believed to be affected by the presence of sedinment in the wells,
apparently due to inmproper well conpletion

Basis for Taking Action

In Decenber 1982, the EPA evaluated the Lee's Lane Landfill Site using the
Hazard Ranki ng System (HRS) as described in the National G| and Hazardous
Substances Pol | uti on Contingency Plan (NCP). The overall score was 47.46 which
ranked the site high enough to be placed on the National Priorities List (NPL). The
site received a high score because of its distance fromthe nearest population (300
feet), the floodway | ocation, the identification of landfill hazardous wastes,
particularly chromi um and vinyl chloride, and the close proximty to the nearest
well in Riverside Gardens.

The Renedi al Investigation/Feasibility Study (RI/FS) conpleted in April 1986
concl uded as foll ows:

- The onsite migration pathways consisted of surface water infiltration to
groundwater in the Northern and Central Tracts, wi th mni mumrunoff and pondi ng
except during major storns and floods. Surface water infiltration was al so expected
in the Southern Tract, but runoff to the |large pond was a probabl e pathway due to
the steep sl opes.



- Onsite surface water contained very Iow |levels of contanminants. Onsite
soils and sedinents were simlar to the offsite background sanple collected in
Ri versi de Gardens, suggesting the use of local soils as cover material. In two
areas where "hot spot" soil sanples were collected, the estimted concentrations of
| ead and chrom um were 2,000 ng/ kg each. These areas were |ocated al ong the access
road in the Central Tract and were believed to be the result of indiscriminate
dunpi ng since the concentrations found were not representative of overall soi
concentrations.

- The mmjor mgration pathway for groundwater was direct discharge to the
Ohio River. The groundwater discharge fromthe landfill to the Ohio River was
estimted at 0.0015 % of the total Chio River flow If high water conditions on the
Chio River were to exist for a sufficient period of time, groundwater reversa
m ght occur and flow would be toward the Riverside Gardens residential wells.
Additionally, the effects of contam nant migration under the Chio River were
expected to be inconsequenti al

- Onsite groundwater contained |low | evels of organic conpounds and sone
i norgani ¢ contami nants. The maj or inorganic conpounds included arsenic, barium
cadmi um chrom um |ead, manganese, and iron. The offsite concentrati ons of these
contam nants were bel ow t he maxi mum contanmi nant |evels (MCL) set in the Interim
Primary Drinking Water Regul ations. Neither manganese nor iron was considered to
pose significant health risks.

- The I T Corporation evaluated the existing subsurface gas collection system
and concl uded that the system was operating at |ess than 50% efficiency. Gas
nmoni toring indicated, however, that it was still mtigating gas mgration. In
Novenber 1985, the Jefferson County Departnent of Public Works contracted SCS
Engi neers to inspect the gas collection system Repairs of problem areas noted were
conpleted in 1986.

- The public health assessnent concluded that the prinmary health concern at
the site was the elevated chromium |l evels found in onsite groundwater. Need for
groundwat er remedi ati on was not indicated by the public health assessnment. However,
| ong-term nonitoring of groundwater and anbient air was recommended to establish
baseline conditions and to serve as an early detection systemshould site
condi tions change.

- There was no evidence of an offsite public health or environmental problem
related to the site based on avail able information.



- The public health assessnent indicated that the existing gas collection
systemwas mtigating gas migration, but that the system needed to be repaired or
repl aced. A routine subsurface gas nonitoring program al so needed to be inpl emented
outside the collection systemand in Riverside Gardens.

- The public health assessnent also noted that, in the absence of controlled

access to the site, the surface wastes should be renpved and the soils containing
el evated | evel s of chrom um and | ead shoul d be covered.

IV. Remedial Actions

Enf or cenent Deci si on Docunent ( EDD)

The EPA signed an Enforcement Decision Docunment (EDD) on Septenber 25, 1986,

for the Lee's Lane Landfill. The docunent provided for the follow ng response
actions:

1 Inspection, repair, and operation of the gas collection system

2 Provision for alternate water supplies for residences still on wells,

3 Renoval of exposed drunms,

4 Capping with soils in "hot spots” in an area of exposed trash and di sposal of

exposed wastes

5 Inposition of institutional controls, including security gates and cautionary
si gns,

6 Construction of a rip-rap slope along the Chio River bank

7 Repair of an existing drainage ditch and installation of a 20-inch drai nage

pi pe,

8 Mnitoring of groundwater wells, gas wells , and anbient air, and

9 Operation and mai ntenance activities to include inspection of the gas nonitoring
wells, the gas collection system capped waste areas and the riprap along the
Ohi o River bank.

Remedy | npl enent ation

On March 10, 1987, the EPA initiated a renoval action in accordance with the
EDD, as descri bed above. The renpval action was conpleted on March 18, 1988.

System Operati on/ Operati on and Mai ntenance (O & M
The EPA perforned operation and mai ntenance from July 1988 to June 1989. On

July 16, 1991, the EPA issued an Adninistrative Order of Consent under which the
Loui sville and Jefferson County



Metropol itan Sewer District (MSD), agreed to performcertain O&M activities at the
site for twenty-nine (29) years. On April 7, 1994, the Commonweal th of Kentucky
entered into an Intergovernmental Response Agreenment with the EPA under which

Kent ucky assuned responsibility for the oversight of MSD' s O&M activities.

MSD perfornms many of its required O&M activities by its own
i n-house staff and does not track the costs of the efforts. However, subcontractor
costs for nmonitoring survey nonunents, groundwater sanpling and anal yses, and gas
noni toring are approxi mately $18, 000 per year

V. Progress Since the Last Review

The second Five-Year Review report for the Lee's Lane renedial action was
signed on June 30, 1998. The report concluded that the response action by EPA
remai ned protective of human health and the environment, but that the gas
col l ection systemrequired nmai ntenance. The recommended actions and acconplishnents
are as foll ows:

The gas col |l ection system shoul d he checked for proper operation and serviced
as necessary. To date, this has not been acconplished.

Install better security neasures, including barricades to deter site access.
The lock at the Lee's Lane has been restored and the gates nmintai ned, however,
there still exists rmuch four-wheel driver trespassing.

Fill low areas along the access road. Sone areas have been filled with
gravel .

Mow grass on a regular basis. Gass is nowed five times a year when
performng simlar nowi ng al ong the adjacent flood control |evee.

Est abli sh and nmaintain a proper ground survey to nmonitor ground novenents
within the area of riprap along the Chio River bank. A survey of the subject
nonunment s has been conpleted recently and another is schedul ed for 2004.

Renmove and properly dispose of an on-site 20,000 gall on underground storage
tank (UST). This has been done.



Continue air and gas well sanpling on a quarterly basis and groundwater
nmoni toring on an annual basis. Although several of these nonitoring events were not
performed, such nonitoring has been conducted for 2000, 2001, and 2002.

Continue quarterly site inspections. These are done regularly.

VI. Five-Year Review Process

Adm ni strative Conponents

In Novermber 2002, M. Ferri Akindele of the EPA requested the assistance of
the U.S. Arnmy Corps of Engineers in performng the third Five-Year review of the
subj ect project. Hard copies of the major project docunents could not be |ocated
either with MSD or at the Site Repository indicted on EPA websites. Subsequently,
M. Aki ndel e provi ded copies, via conpact disc, of nost of the project documents to
the Corps in early-Decenber 2002. In m d-Decenber 2002, Messrs Nathaniel Peters and
John Sent net with M. Richard Watkins at the MsSD facility to discuss avail abl e
docunentation and to receive a brief overview of the site. Some additional
docunent ation, nostly maps, were provided by M. Watkins at that tinme. In January,
t he Corps asked for and received docunentation of historic sanpling and anal ysis
results from KNREPC, which MSD currently did not have. In md-January 2003,
representatives of the EPA, the Arny Corps of Engineers, MSD, and the KNREPC
established the follow ng schedul e:

Docunent Revi ew Md Jan - Md Feb
Dat a Revi ew Md Jan - Md Feb
Site Inspection February 25, 2003
Tel ephone I nterviews Mar ch 2003

Fi ve-Year Draft Report April 4, 2003

Fi ve- Year Final Report May 9, 2003.

Docunent Revi ew

This five-year review consisted of a review of the RI, the EDD, the first and
second five-year review reports, a Site Review and Update conducted by the Agency
for Toxic Substances and Di sease Registry (ATSDR), and the MSD Gui dance for
Institutional Inspection, Monitoring, Mintenance and Operation Activities,

ARARs Revi ew
A review of the Applicable or Relevant and Appropriate Requirenents

(ARARs) was conducted by the U S. Arny Corps of Engi neers Center of HTRW Experti se,
and its review fol |l ows.
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The Septenber 1986 EDD identified the following ARARs for the site:
40 CFR 263, Standards Applicable to Transporters of Hazardous Waste
40 CFR 264, Subpart F Groundwater Protection Standards
40 CFR 264, Subpart F Alternate Concentration Limt (ACL) provisions

The 40 CFR 263 standards for hazardous waste transporters applied during the
drum waste renoval portion of the cleanup. Therefore, they are no | onger gernmane to
current activities at the site and are not further evaluated in this report.

In June of 1987, EPA established ACLs for the site. This established new (and

hi gher) values for site contami nants than provided for in the 40 CFR 264
groundwat er protection standards. The ACLs were devel oped by multiplying the
applicable surface water quality standard for each contam nant of concern by the
magni tude of dilution occurring when groundwater beneath the site discharges to the
Ohio River. The previous dilution factor was 1,300, based on the m ni nrum guar ant eed
fl ow downstream of Louisville, KY provided by the Corps of Engineers in 1987. In
Mar ch 2003, the Hydraulics Branch of the U S. Army Corps of Engineers (Louisville
District) provided a 7-day, 10-year statistical low flowrate of 11,000 cubic feet
per second (cfs). Groundwater discharges at a rate of 10 cfs along the Ohio River
side of the site. Therefore, a dilution factor of 1,100 was used to establish a new
set of ACLs. The 1987 Kentucky water quality standards used to establish ACLs are
listed along with the current values in the follow ng table:
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Table 2

COVPARI SON OF PREVI QUS ACLs TO NEW STANDARDS!
New ACL'?
Cont ani nant Basi s2 ad ad ACL New New ACL® (Lowest
St andar d® (ng/l) St andar d® (Drought) Seasonal )
(no/ 1) (ng/l) (no/l) (no/l)
Chio
R ver 13, 000* 11, 000 30, 700
Fl ow
(cfs)
Dilution 1, 300 1,100 3,070
Fact or
Arseni c WAH 0. 05 65 0. 050 55 153.5
Bari um DW5 1.00 1300 2.0 2200 6140
Beryl lium DW5 1.10 1430 0. 0000047 0. 0044 . 01228
Cadmi un? WAH 0.012 15.6 0. 0032 3.52 9.824
Hexaval ent Qv 0.05 65 0. 016 17.5 43.12
Chrom um
Oopper6 Qv 0. 022 28.6 0.012 13.2 36. 84
Iron WAH 1.00 1300 1.00 1100 3070
Lead Qv 0. 05 65 0. 0049 5.39 15. 043
(di ssol ved)®
Manganese DWS 0. 05 65 0. 05 55 153.5
Mer cury WAH 0. 0002 0. 26 0. 00091 1.01 2.7937
Sel eni um DW5 0.01 13 0. 05 55 153.5
Zi nc® WAH 0. 07 91 0. 159 174.9 488. 13
Benzene CAG 0. 00128 1.56 0. 0012° 1.32 3. 684
1 - Achange in a standard resulting in a new ACL value that is |lower than the previ ous ACL

val ue has been bol ded and highli ghted.

2 - WAH = WArm Water Aquatic Habitat
DWS = Drinking Water Supply (applicable at existing points of public water supply)
OMs = Standards applicable specifically to the main stemof the Chio River
CAG = Cancer Advisory Group, EPA HQ

3 - The old standards |isted are those provided in the 1993 Revi ew of Response Action
Report used to initially establish ACLs.

4 - Corps of Engineers m ni num guaranteed fl ow downstream of Louisville, 13,000 cfs (1987).

5 - New Standards reflect current values in Kentucky Water Quality Standards regul ati ons at
401 KAR 5:031.

6 - Values for these contani nants determ ned assuning a hardness of 140 per the previous
review reports.

7 - Kentucky no | onger has a WAH value for beryllium therefore the current value used is
fromthe DWS standard.

8 - The old value for benzene cane fromthe Cancer Assessment G oup at EPA HQ

9 - The current standard is fromthe Kentucky OA5 standard.

10- Corps of Engineers 7-day, 10-year statistical Chio River flowrate,
conputed in 2003.

11- Corps of Engineers | owest seasonal

11, 000 cfs,

OChio River flow rate, 30,700 cfs, conputed in 2003,
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Based upon changes to the Kentucky Surface Water Quality Standards, the ACLs have
changed to significantly |Iower values for beryllium cadm um hexaval ent chrom um
copper and | ead. Changes in standards have resulted in higher ACLs for barium
mercury, zinc, and selenium While the standards for arsenic, iron, manganese and
benzene have not changed, the change in the dilution factor from 1300 in 1987 to
1100 in 2003 resulted in |l ower ACLs for these contam nants.

Groundwat er sanpling data through April 2001 shows no apparent exceedances of the

| ower ACLs with the possible exception of beryllium The new DWs standard for
berylliumhas resulted in a significantly |ower ACL (from 1430 ng/l to 0.0044
nmg/1). G oundwater data shows that sanpling and analysis for berylliumis not being
done at the site. Due to the extrenmely low ACL of 0.0044 ng/l, it is recomended
that future groundwater sanpling efforts include analysis for berylliumin order to
denonstrate conpliance with the ACL, When decision |inmts are re-evaluated, the
adequacy of the anal ytical nethodology to nonitor the contam nants of concern with
respect to the new decision limts should be specified.

Option to Recal cul ate ACLs Based Upon Historical River Flow Rate Data: EPA may wi sh
to give consideration to reevaluating how the ACLs are cal cul ated. To date, a

hi storical low flow rate has been used. Wiile very conservative in that it
represents the very worst case scenario in river flowrates, it may be nore
realistic to use the nost recent | ow season flow rate. A flow rate of 11,000 cfs
represents a drought year. During drought years, the groundwater discharge rate
will also be reduced. The Hydraulics Branch of the U S. Arny Corps of Engineers
(Louisville District) provided the following flow rates for water years (W) 1929 -
2001 for the Ohio River:

Chio River Flow Rates*

I ncr enent WY 2001 WY1929-
2001
Yearly 87, 400cf s 115, 700cf s
W nt er 109, 200cf s 160, 200cf s
Spring 141, 500cf s 196, 100cfs
Summer 70, 300cfs 61, 9000f s
Fal | 30, 700cf s 46, 00Ccf s

* Data taken downstream of the MAI pi ne Dam at approximtely river mle 607.
Based upon this data, a nore appropriate Chio River flow rate of 30,700 cfa, the

| owest seasonal flow, could be utilized to determne a dilution factor of 3,070 to
cal cul ate ACLs. VWil e not
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as conservative as the 1,100 dilution factor, it is nore representative of actua
flow conditions of the Ohio River.

Dat a Revi ew

Data from several reports included in Attachnent C were revi ewed and anal yzed as
fol |l ows:

Attachnent C-2, the checklist for the site inspection of February 25, 2003,
prepared by MSD. The report indicated no distress to physical features such as
ditches, rip-rap, and roads.

Attachnment C-3 provides tabul ati ons of groundwater contam nant concentrations
inrelation to perfornmance standards for GW MAs- A, B, 02, 04 and 05. Conpari son of
t he contamnmi nant concentrations from GN MAs- A, B, 02 shows consi stent detections above
the SMCLs for iron and manganese, and a single detection above the MCL for antinony
and cadmi um For GW MAs-04, 05 and from 1995, there have been no detections of the
contanmi nants of concern in the EDD, above the new, conservatively cal cul ated ACLs.
Beryl I ium copper, hexavalent chronmium and filtered | ead should be added to al
future anal yses of groundwater fromthese two nonitoring wells.

Attachnent C-4 provides tabul ati ons of gas concentrations fromthe five gas
nonitoring wells (G1,2,3,4,5) inrelation to the 25% | ower explosive limt (LEL).
Al l readings were well below the 25% LEL, however, the |evels of nethane have
dramatically increased since 1997. A plot of nethane concentrations at these wells
is provided as Attachment C-6.

Attachnent C-5 provides tabul ati ons of gas concentrations fromthe six
current anmbient air nonitoring stations (Rl, R2,R3,Ul, Al, A2) in relation to the
25% | ower explosive limt (LEL). All readings were well below the 25% LEL, however,
the | evels of nethane have dramatically increased since 1997. A plot of nethane
concentrations at the anbient air sanpling locations is provided as Attachnment C-7.

Site Inspection

I nspection of the site was conducted on February 25,2003 by representatives
of the EPA, the KNREPC, the MSD, and the U S. Arny Corps of Engi neers. The purpose
of the inspection was to assess the protectiveness of the remedy, including the
adequacy of site security neasures. A conmplete |list of inspection attendees is
provided in Attachment C-1. Initially, the inspection teamnet off site at the main
MSD mai ntenance facility, and the team was provided an overview of the renedi ation
nonitoring, and O & M
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activities that have been done. Tenperature on the day of the inspection was about
20° F and there was a small amount of snow cover. Leaves and other vegetation had
not devel oped and thus there was good visibility of the surface within wooded and
brushy areas.

The pre-inspection briefing greatly facilitated understandi ng of the
uni queness of the site's contam nati on and associ ated renedi al action
Additionally, on May 15, 2003, Messrs. Mathew Przystal of the Louisville Health
Department, Richard Watkins of the Louisville Metropolitan Sewer District, and John
Jent of the U S. Arnmy Corps of Engineers visited the site to docunent the presence
of an elastic material noted at two locations within the landfill by M. Przystal
The following itenms were noted and conments made during the inspections: Figures
and photos are included in Attachnments A and B

1. The access gate across the Lee's Lane entrance appears to be in good
condition. It prevents notor vehicles fromentering, but quad-runner ATVs can
very easily go around the gates, see Photograph 1 and Figure 4.

2. The levee itself appears to be in good condition. It was constructed on
original materials |landward of the landfill, and has relatively flat, wel
mai nt ai ned sl opes. There is a newmy constructed asphalt path on the
| evee South of Lee's Lane. At Lee's Lane, the path turns away fromthe | evee
and proceeds northeasterly along Lee's Lane, see Photograph 2 and Figure 4.

3. Although motor vehicles cannot travel along the asphalt path, pedestrians and
guad-runner ATVs can. Cracking of the pavenment indicates that it will begin
to deteriorate rapidly under heavy traffic, see Photographs 5 and 6.

4. The ditch that extends approximately along the |line of the subsurface gas
collection wells has no outlet and thus ponds water. Based on a topographic
map from 1961, Figure 8, drainage fromthis ditch was bl ocked by filling of
the landfill within the Central Tract. In sone cases, the |evel of the ponded
wat er is above the top of individual gas collection wells, see Photographs
2,3,4 and Figures 4,5, and 8.

5. The wooded area between the gas collection systemand the capped area is very
rough and hummocky, see Photograph 7.

6. The rock-lined ditch at the north end of the rip-rap appears in good
condition. The wooded area (Northern Tract) directly
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10.

11.

12.

13.

14.

15.

north of the ditch appeared stable and little or no rubbish was present on
the surface, see Photograph 8 and Figure 2.

The rip-rap placed at the Ohio River bank along the Central Tract appears
very stable, unweathered and of adequate size. No erosional activities or
seeps were noted along the river bank. Small amunts of brush were present at
the base of the rip-rap along the river, see Photograph 9.

As shown in photographs 10 A and B, settlenent nmonuments within and outside
the rip-rap area appeared to be stable.

The capped area i nmedi ately | andward of the rip-rap appeared relatively flat
with no major surface depressions observed. There was sonme severe rutting
across the cap due to uncontrolled, trespasser, quad-runner ATV traffic, see
Phot ograph 11.

Sedi nent and debris have bl ocked the shale-lined ditch across the capped area
where it neets the rip-rap area, see Photograph 12 and Figure 4.

The corrugated netal pipe beneath the access road at the shale-lined ditch
has a | arge anount of sedinment buildup at its downstream end and thus ponds
wat er at the upper end, see Photographs 13 A B and Figure 4.

The access road to the South Tract has only a thin cover of gravel and is
severely rutted, due nostly to the uncontrolled trespasser quad-runner ATV
traffic, see Photograph 14 and Figure 2.

The South Tract is somewhat hunmocky and contains a fairly dense group of
trees and debris.

Uncontrol |l ed trespasser quad-runner ATV traffic has created many ruts and

| arge bare areas adjacent to both sides of Putnam Street at the riverside toe
of the levee. Additionally, there is a rather |large pond about 300 feet in

di aneter that poses a danger to trespassers, see Photograph 16.

Al t hough there appears to be nuch uncontrolled trespassing, the site gas and
groundwater nmonitoring wells, the gas collection wells, the gas collection
bl ower house, and the settl enent nmonuments do not appear to have been
interfered with by trespassers.
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16. The bl ower house for the subsurface gas collection system has many pi pes and
controls. M. M ke Humphrey of MSD indicated that the only maintenance that
MSD perforns is to replace burnt-out notors. The system runs continuously. He
said MSD has no operations and mai nt enance manual for the system no as-built
drawi ngs, and generally has no way of adequately nonitoring the perfornmance
of the system see Photographs 4 and 17, and Figure 5.

17. Traffic access to the landfill via Putnam Road is bl ocked by a guard rai
barri er as shown in Photograph 18.

18. A water neter and a fire hydrant present al ong Putnam Road indicate that
muni ci pal water is available to |ocal residents.

19. On May 15, 2003 an elastic material, possibly a resin, was noted at the
surface of the landfill at the |location noted on Figure 4 and Photographs 20
A B. The surface | ateral extent was approximately 3' wi de by 10' |ong, and
the materi al extended about a foot above the adjacent surface. No odors were
not ed.

20. On May 15, 2003 the remmins of a buried 55-gallon drumwith material simlar
to that noted in 19 above was noted at the | ocation shown on Figure 4 and
Phot ograph 21.

Site Inspection Summary

1. Al t hough the MSD is responsibly and aggressively perform ng O&M of the
landfill, it has been hanpered by not having key project docunents in its custody
for reference by those in charge of the field equi pment. The O&M manual and as-
built drawi ngs for the subsurface gas collection system should be readily avail able
to MSD.

2. Site security issues have historically been a major problemand are currently
of concern. Uncontrolled trespasser quad-runner ATV traffic significantly degrades
site access, could destroy surface cover, and could be a significant liability

i ssue. Although, there is no known danmege to the site due to trespassers to date,
there is a high potential for vandalismto site facilities such as the nonitoring
wel I's and nonitoring equi pment. In addition, the recent construction of a new
asphalt pedestrian pathway by the City of Louisville along the |evee at the site
provi des a new environnental exposure route and possible safety and liability

i ssues. The MSD, the City of Louisville, and the EPA need to eval uate the adequacy
of current site security and
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potential liabilities associated with the present situation of easy access to the
site.

3. O her maj or conponents of the renedi ati on such as the rip-rap erosion
protection along the Ohio River bank, the clay cap over the landfill, and the
on-going nonitoring activities are satisfactory at this tine.

4, Several drainage related concerns were observed, including:

A Sedi ment build-up within the corrugated netal pipe along the shale-
lined drain beneath the access road across the clay cap, and poor grade
in the ditch where it intersects the rip-rap area to facilitate
dr ai nage down the rip-rap sl ope.

B. I nadequate outfall for the ditch adjacent to the line of subsurface gas
col l ection wells.

5. The access road through the South Tract is currently barely passable due to a
conmbi nation of its steep slope and trespasser quad-runner ATV traffic.

6. The elastic material noted at two locations within the landfill needs to be
sanpl ed and anal yzed to determine its potential for adverse human health or
ecol ogi cal effects.

Addi tional Inquiry

Followi ng the site inspection, contact was made with M. Janes J. Wl sh of
SCS Engi neers to discuss the current situation. SCS Engi neers was the firmthat
initially designed and installed the subsurface gas collection systemand | ater
repaired it. M. Walsh provided a |letter describing his conpany's invol vement and
recommended that the subsurface gas collection system be thoroughly investigated at
the earliest possible date. A copy of this correspondence is provided as Attachnment
C- 9.

Community I nvol vement Activities

In March 2003, the US EPA announced that the renmedy at the site was under
review in the | ocal newspaper, conducted tel ephone interviews with | ocal residents
and invited comrents on activities related to the site. Responses to the interviews
were m xed. Some people were pleased overall and sone expressed displeasure with
t he nethod and extent of the cleanup inplenented at the site. In any case, no one
identified a specific problemto indicate that the objectives of the renmedy at the
site are not being nmet currently. Copies of the tel ephone interviews are in
Attachnent C-8. One interviewee noted an elastic material present at two | ocations
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within the landfill. These two | ocations were inspected, and the material observed
did not appear to be of any significance relative to the renmedial action in place.
VII. Technical Assessnent

Question A Is the remedy functioning as intended by the decision docunents ?

The revi ew of docunents, ARARs, risk assunptions, groundwater and gas
monitoring well data, and the results of the site inspection indicate that the
remedy has functioned to this point as intended by the EDD. The renedi al actions
have achi eved the renmedi al objectives of preventing the migration of potentially
expl osive gases fromthe landfill to the Riverside Gardens subdivision, mninmzing
on-site exposure, mnimzing off-site exposure, and providi ng adequate |evel of
site security. The connection of all Riverside Gardens subdivision residents to
nmuni ci pal water has significantly reduced environnental risk to the adjacent
residents. Increasing concentrations of nethane gas |levels in both the gas
nmonitoring wells and anmbient air sanpling, however, indicate a very strong need for
an extensive evaluation of the subsurface gas collection system

Al t hough the MSD is attenpting to responsibly and aggressively perform O&M of
the landfill, it has to this point been hanpered by not having key project
docunentation in the possession of those now charged with perform ng the O&M The
MSD shoul d have in its possession an operations and nai ntenance nmanual and as-built
drawi ngs for the subsurface gas collection system the key conponent of the
renmedi al action. Contact and coordination with the firmthat constructed the
subsurface gas collection system should be done at the earliest possible tine. The
MSD is currently doing an excellent job of performng the required site inspections
and facilitating the required groundwater and gas sanpling and anal ysis. However,
the results of the sanpling anal yses need to be better evaluated, both within the
context of historical data to determne trends, and within the regul atory context,
relative to the ACLs and 25% LELs, to ensure that neasured |evels are bel ow action
| evel s.

Al t hough the MSD has taken every practical nmeasure to provide site security,
the construction of a pedestrian path along the |levee top and the | arge amunt of
uncontrol |l ed trespasser quad-runner ATV traffic require that the MSD, the City of
Louisville, and the EPA further consider the linmts and ramfications of site
security measures.
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Question B: Are the exposure assunptions, toxicity data, cleanup |levels, and
renmedi al action objectives (RAGCs) used at the tinme of the renmedy sel ection stil
valid ?

The connection of all Riverside Gardens residents to municipal water supply
has renoved the groundwater exposure scenario for nearby residents. An ARARs review
conducted by the U S. Arny HTRW Center of Expertise, provided new Alternate
Concentration Limts (ACLs®) to be utilized for groundwater nonitoring wells MM4
and MM5, i.e., the two wells being nonitored for groundwater flow into the Ohio
River. This re-analysis is provided in the ARARs Revi ew above. Since all residents
adj acent to the project are now connected to a nunicipal water supply, there is no
need to continue nonitoring G oundwater Wells MAs-A, B, and 02 since there is no
| onger a conpl ete pathway for groundwater exposure.

New Kentucky Water Quality Standards require additional |aboratory anal yses
for the groundwater sanples from Groundwat er MAs- 04, 05. Based on the revi ew of
ARARs, future groundwater sanples should be anal yzed for beryllium and copper
hexaval ent chrom um (i nstead of total chromum and filtered | ead (instead of tota
lead) in addition to those anal yses currently specified. Wen decision linmts are
re-eval uated the adequacy of the analytical nethodology to nonitor the contam nants
of concern with respect to the new decision Iimts should be evaluated. Finally,
updat ed exposure paraneters and human health risks may need to be devel oped for the
site in view of the newly constructed path at the top of the levee. Additionally,
the MsD, the City of Louisville, and the EPA need to re-evaluate the risks and
liabilities, both environmental and safety, due to the uncontrolled trespasser
quad-runner ATV traffic.

Question C Has any other information conme to lid that could call into question
t he protectiveness of the renmedy ?

I ncreasing concentrations of nethane gas levels, in both the gas nonitoring
wel | s and anbi ent air sanpling, indicate the need for an extensive eval uation of
the subsurface gas collection system M. Janmes J. Walsh of SCS Engineers, the firm
that initially designed, installed, and |later repaired the subsurface gas
collection system recomended that the subsurface gas collection system be
thoroughly investigated at the earliest possible date to deternine if the systemis
adequately preventing potentially explosive gases frommigrating fromthe [ andfil
to the Riverside Gardens subdi vision
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Techni cal Assessnent Summary

The renedial actions at this site to date have achi eved the renmedi a
obj ectives of preventing the migration of explosive gases fromthe landfill to the
Ri versi de Gardens subdivision, mnimzing on-site exposure, mnimzing off-site
exposure, and providing adequate |evel of site security. Connection of al
Ri versi de Gardens subdi vi sion residents to nunicipal water has significantly
reduced environnental risk to the adjacent residents. However, increasing
concentrations of nethane gas in both the gas nmonitoring wells and anbient air
sanpling, in addition to the opinion of the renmediati on systenl s designer, indicate
a strong need for a conprehensive eval uati on of the subsurface gas collection
system Appropriate neasures, limts, and liabilities associated with new
pedestrian traffic adjacent to the landfill and uncontrolled trespasser quad-runner
ATV traffic need to be evaluated by the MSD, the City of Louisville, and the EPA.

VI, | ssues
Table 3 Affects _Current Affects_ Future
Issues Protectiveness Protectiveness
(YIN) (Y/N)
Project documentation is not available to the project operators. N Y

Although measured methane gas levels are still below the ARARs limits, N Y
recent dramatic increases in those levels question the adequacy of the
subsurface gas collection system.

The main drainage way across the capped portion of the landfill is blocked. N Y

The access road to the Southern Tract is almost impassable. N Y

Pedestrian flow across a newly constructed walkway along the levee adjacent N Y

to the project and significant trespasser incidence present liability problems for

the agencies charged with overseeing the project.

New Kentucky Water Quality Standards require additional analyses for the N Y

groundwater samples from Groundwater MWs-04,05.

Since all residents adjacent to the project are now connected to a municipal N N

water supply, there is no longer a need to sample/analyze groundwater from

Groundwater MWs-A, B and 02.

| X. Reconmendations and Fol | ow-up Actions

1. Mai ntai n al ready progranmed O&M activities currently undertaken by MSD and
i ncrease the oversight by KNEPC.

2. Proactively address issues listed in Tables 3 and 4 of this report.
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Table 4: Recommendations and Follow-up Actions

i Affects Protectiveness
Recommendations Party Oversight Milestone (YIN)
Issue and Responsible Agenc Date
Follow-up Action P gency Current Future
1 Complete Re- MSD/ EPA Dec 2003 N Y
Evaluation of the KNREPC

Subsurface Gas
Collection System

2 Re-Evaluate Site MSD/City of EPA Dec 2003 N Y
Security Measures, Louisville /
Limits, and KNREPC
Liabilities

3 Improve Site MSD EPA/ Dec 2003 N Y
Drainage (Ditch KNREPC

Along Line of Wells
& Blocked Ditch &
Drain Pipe Under
Access Road

4 Evaluate Site MSD KNREPC Dec 2003 N Y
Monitoring Data

5 Re-Establish MSD KNREPC Dec 2003 N Y
Information

Repository (possibly
at MSD Maintenance
Bldg)

6 Develop MSD KNREPC Sep 2003 N Y
Coordination Plan
to Implement (1-5)
7 Discontinue MSD KNREPC Present N N
Sampling of GW
MWs-A, B, and 02
8 Add Laboratory MSD KNREPC Present N Y
Analyses as
Required by New KY
Water Quality
Standards on
Samples from GW
MWs-04,05

X. Protectiveness Statement

The renedy at the Lee's Lane Landfill currently protects human health and the
envi ronnent, because it significantly reduces the migration of explosive gases from
the landfill and mnimzes on-site and off-site exposure to contam nation. In order

for the renedy to be protective in the long-term a re-evaluation of the subsurface
gas collection systemis recormmended by Decenmber 2003, and any necessary repairs to
the system should be initiated as soon as possible. Al though every practical site
security measure has been taken, the linmts and liabilities of current neasures
need to be re-evaluated in terns of pedestrian traffic adjacent to the landfill and
the uncontrol |l ed trespasser quad-runner ATV traffic.
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Next Review

The next Five-Year Review is due by June 30, 2008,

Attachment A Figures

Figure 1 Site Map

Fi gure 2 Site Layout

Figure 3 Moni toring Locations

Figure 4 Site Inspection Map

Figure 5 Subsurface Gas Coll ection System

Figure 6 Cross-Section of Landfil

Figure 7 1998 Aerial Photograph of Site

Figure 8 1961 Topographic Map of Site

Fi gure 9(A-E) Descriptions of Landfill Sections
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13A, B
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Attachment B Photographs

Entrance Gate at Lee's Lane

Vi ew Looking North Along the Levee fromthe Lee's Lane
Crossing

Top of Gas Collection Well #28 Under Water Ponded in the
Ditch Parallel to the Line of Gas Col |l ection Wlls

Bl ower House and Gas Collection Wells from Lee's Lane

Vi ew Looki ng South Along the Levee fromthe Lee's Lane
Crossi ng

Approach to Landfill Along Lee's Lane
Central Track Woded, Hummocky Area
Rock-Lined Ditch at North End of Centra
Nort hern Tract

Ri p- Rap Bank Protection

Settl emrent Monunents

Ruts Al ong Capped Area

Bl ocked Shal e-Li ned Drai nage Ditch Across Capped Area at
the Top of the Ri p-Rapped Sl ope

Ponded Wat er Upstream of Drai nage Pipe Bl ockage

Access Road in Southern Track

Debri s and Hummocky Surface in Southern Tract

Ruts and Eroded Surface Due to Quad-runner ATV Traffic;
Vi ew from Put man Road Looki ng South

Tract and Wboded
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Phot ograph 17 Pi ping at the Subsurface Gas Col |l ecti on Bl ower
Phot ograph 18 Barrier Across Putnam Road

Phot ograph 19A, B Water Meter and Fire Hydrant Al ong Put nam Road
Phot ograph 20A, B El astic Material Observed at the Surface

Phot ograph 21 Buried Drumwi th Elastic Materi al

O©CO~NOOOOULB~WNPE

Attachment C Forms

5-Year Review Site |Inspection Attendees

5-Year Review Site |Inspection Checklist (from MsSD)
Groundwat er Mbonitoring Data

Gas Monitoring Well Data

Anmbi ent Air Monitoring

Pl ot of Methane Measurenents in Gas Monitoring Wells
Pl ot of Methane Measurenents in Ambient Air

Tel ephone I nterviews

Correspondence with SCS Engi neers
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TABLE i-2

AREA AMD DEPTH VALURS
USED TO CALCULATE WASTE YOLUME
LEES LANE LANDFILL SITE
JEFEERION COUNTY, RENTUCKY

0as0y

Estimared
Surince Area

ign {atres)
A iz
B fi. 2
i N
] 1.2
13,0

- LT
v l.8
£l 1)
[ 2.7
5 .8
[ L

Notas:  Gee Fipww 105,

Extimated Estimated
Waste Depth Yalume
(e lcubic vards)

Nurtherh Traet

4o 205,400
FH] 256, 000

Central Tract
- 5 22,600
5 B, oy
23 2%, R
20 it o]
20 38,000
20 &l ODC

Sourtharn Trac
- 35 (03,000
z 843, 00
25 39,062

J-15
Figure 9B

Description of Landfill Sectio -
Lee's Lane Landfill
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Q00864

LAl Northerh Tracs

The approximarte wolume of waste |n the Morthern Trast bes bren estimaisd as
2.55 % 109 cubic yards bawed on the sssumpiiony presented bsiow.

Sectlon & A lesze emegnetic anomaly wes delinsated in thi
aagrern porticn of tha Marthern Traci, A wall log
from the imsiaHation o & Phase 1Y gas monttar w2l by
305 Engiveers showed & refuse dapth of approkimetely

0 daer,

Sectizh B Beoth the hatocical photograpghs and tha magnetic
surveys ingjczted posalbie dispasel astivity Ino thiy
zrea. Besad on the rapig slope of the Jand surfecse
near the rivar s shawn on the availsble topograniis
tmaeps, the aversge depth of the i1 mates]al In this
arza wad azsumed equal o 25 fedt,

182 Centtel Tract

The approximats volaome of waste in the Centraj Trary has bean astimaied
€.95 k 10% Cubls vards kasd on the assurnptions presented bslows

Sectians €, hiest of the narthern partion of the Central Traer
between the levae and the agcess rond wis uged as un
auts [ankyard, ¥ i assumed that the zcthvity in this
ares was limiteg 1o surfoce storage of junk.  Tas
surface searing and sthining liquids sesn nn sevaril
#erial photos was aszumed 1¢ be due t& the moving end
ateting of old automobiles. 1t L5 belivved ther
excavasion dld pot ofewr in this ares. A mtnlmnal
depth of §ieet s assumed for these areas 70 aflow feor

soepsge of s and greass |nta the sails.

Figure 8C
Deseription of Landfill Sections
Lee’s Lane Landfill




LEE 801

np0s7To
Sectren £ The southern pertion of the Central Tract betwsan he
Irvee and the ascess road was Jsed for dispoesl of
whtid. Sinoe there is evidence of coptinuous srailc
gorigs this section ot ls assureed thet the excevuted
denth was relitively wniterm, GBI rmonitor wells
mstafled by SCS Enginesry in 1372 ndloated & cefuse
depth between 20 ard 25 feet below the surface. 25

tamr was the depth used 1o cajculate the volume.

Historical phategraphs indicate tlat ezcevation and
filhnp activity cecurred in several srass bedwaon the
pceess road and the elver, A mondtey well jastalled o
section Fondicates a fill depth of 20 lesmt, i1 -3
assumed that the excavation ahd fili activity wae
limitad to arees that dig nol extend iyons e rear
bank &lutf, Therelore, & Z0-foot Tifl depih was
agsurnad for these areas.

Sectiors F G H

33 Southern Tract

The approsimate webume of wistis oo the Southsrn Tract las beren erumatied o8
1.27 2 19% cubic yards Sased on the ewumptions presered below. Becguse of the
wizg ang Topopraphy of the {wo 44prespions iR the Sowrnarr Tract, o believsd
that eagtes sare nol burjed |6 efther @ these areaq.

dection ] Histerical photographs Indicate 2ontlflinl &xCavatish
and fililng activity. The magnetdmetsr survey showsd
high anomalous areas, An average oepin of I3 feat
way essumed Sesed on  Physcad  Ferturer  aCd

topopraphic information

tactinn 3 From histarlcel photography this area was, epps-ently,
where most af the mihldg operatlgne occurrad aiger

330

Figure SD
Description of Landfill Sections

Lee’s L.ane Landfill




LEE OO 1
DBo87L

1350, Presant topogesphic Informotion and supoected
slope of the plt during astivaty sugzest an wverage fill
gepth of 2% feet within this secmnn.

Sectlen K Hgtorial photoataphlc InTerpiatalion shaws eigavation
and fill activity were limlted to arcas off ihe river
bank, Topographlc infarrmation and physical foatores
Indizate a possible (I} degth of 25 feut,

kR Waste Cantiininant

Containment af fzachate generated b the wistes can not be expected based vn the
availabie [nfermatsn cencernitp the geologic condetlony and operation of ihe
landEil site. Thers are re known Lnets or leachate collastion Bystems currently in
op&ration 8t the site. The natorzl metariads In the alivviaj 2quifer bengeth the
fandfitiar ared were estmated ¢ have a parmeoabilify of 472 k 19-7 cm/iec based
soon m-site rydeaulle conducilvlty Tests conducted on MW-0¥ (ee Secfion %542
the discussian of permeancities.] The si's above the aguiter gre esumated ta be b
srder of magnitude Jess permaabie thar the alicvial aqulfer.

“baerwations Fecorded dur'ng the RE noted the apparent santliued subgcance of
she lamddill ws mwioenced by relanvaly lasgs depresslons sa the aceess road. These

ehaervztions sLggest that compacilon mey stifl ba sovurning «F the sita.

Slnee jhers are no avallable easurements on tha permeabiity of the Cpesr
matarial at the tandidl, the rate of percolatioh of ralnwarer and river A gier
through the surface sos caanat be datyrmined. &lthough the wrfact hes not bean
graded Lo promuts dvalnage, vary littls ponding was rotad during the R ¥Yisuat
evidencs mgpests that the landfidl cover dnes ot appear to be capped with sobs
that would inhibit infiltratsn of morfece waters,

Generally, the shicker the £}, the mrore condentrated the lsachats wlll bacome
Craality of the |&yehate 5 a functron of the composlicn, degres of compactian,

3-2]

Figure 9E
Description of Landfill Sections

Lee’s Lane Landfill




Attachment B

Photographs



Photograph 1— Entrance Gate at Lee's Lane

ee'sLane Crossing

Photograph 2 - View Looking North Along the Levee from the L

Note Gas Collection Wellsat L eft



Photograph 3- Top of Gas Collection Well #28 Under Water Ponded in the Ditch Parallel to the
Line of Gas Collection Wells

_ . w2 T Aag, ) , -

Photograph 4 - Blower House and Gas Collection Wellsfrom Lee'sLane



Photograph 5A - View Looking South Along the Levee from the Lee's Lane Crossing
Note Asphalt Walkout Along Top of Levee

Photograph 5B - View Looking South Along the L evee from the Lee's Lane Craossing



Photograph 6 - Approach to Landfill Along Lee't Lane

Photograph 7 - Central Track Wooded, Hummocky Area



Photograph 8- Rock Lined Ditch at North End or Central Tract and Wooded North Tract

Photograph 9 - Rip-Rap Bank Protection



Photograph 10A - Settlement Monuments

Photograph 10B - Settlement Monuments



Photograph 11 - RutsAlong Clay Cap

- [y . i -. .
Photograph 12- Blocked Shale-Lined Drainage Ditch Across Clay Cap at the Top of the
Rip Rapped Slope



Photograph 13A - Sediment Buildup At Drainage Pipe and Ponded Water Upstream of Drainage
Pipe Blockage

Photograph 13B - Sediment Buildup At Drainage Pipe and Ponded Water Upstream of Drainage
Pipe Blockage



Photograph 14 - Access Road in South Tract

Photograph 15A - Debrisand Hummocky Surface in South Tract



Photograph 15B - Debris and Hummocky Surface in South Tract

Photograph 16 - Rutsand Eroded Surface Dueto Quad Runner Traffic; View from Putnam
Road L ooking South



Photograph 18- Barrier Across Putnam Road



Photograph 19B - Water Meter and Fireplug Along Putnam Road



Photograph 20B - Elastic Material Observed at Surface



Photograph 21 - Burled Drum with Elastic Material
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REPORT OF FI ELD OBSERVATI ON

LEE' S LANE LANDFI LL, SITE, LOU SVILLE, KENTUCKY

Observation Report No: FY-03-3Q
Tune Arrived Onsite: 11:24 AM

Field Personnel: M CHAEL HAGAN, UWIII;
ASST TO DIR, JOHN JENT, U. S. ARMY COE, NAT PETERS, U.S. ARMY COE, M

Dat e of CObservation 02/ 25/03

Time Departed Site:12: 30 PM

Rl CHARD H WATKI NS, SR SPECI AL

FEM AKINDELE, U.S. EPA,

KEN LOGSDON KY. ENVI RONMENTAL PROTECTI ON CAB.

Section A: General Site Conditions

Not Comment
Observations: Yes* No Observed No.
1. Maj or settlement of topsoil or
erosi on exposing waste/fill
mat eri al . XX L o
Evi dence of | eachate seepage XX
3. Di stressed Vegetation . XX . L
4. Pot hol es, erosion of access
road . XX _ A-4
Section Al Ceneral Site Conditions
Not Comment
Observations: Yes* No Qbserved No.
1. Structural problemw th Lee's
Lane gate or barricade L XX . B-1
2. Structural problemw th Putnam
Ave. barricade - XX - B-2 .
Lee’s Lane gate unl ocked L XX . .~
4. Broken or m ssing |ock - XX - o g
c
Section Al Ceneral Site Conditions -%
Not Commel g
Observations: Yes* No Observed No. @
h
1. Vandalismto bl ower house wells, %
or noisture traps L XX . o E —~
2. Structural damage to L Q
bl ower e Form C-2
3. Bl ower not operating or visible 5-Year Review Site Inspection Checklist
damage — (from MSD)
4. Bl ower house not secure and

uncl ean




Not Comment

Observat i ons: Yes* No Observed No.
5. Service box lids not in place _ XX _ L
6. Al arm and bl ower controls not

functi oni ng . XX _ o
7. Settlement or tilting of

wel | / moi sture trap concrete XX . . C7

collars
8. Wel |/ noi sture trap covers

m ssi ng or damaged XX - L G8
9. Excessi ve vegetation covering

wel | s/ noi sture traps _ XX _ L
10. Adj ust nent val ve i naccessible . XX _ o
11. Wel |/ moi sture trap caps, plugs,

and pi ping m ssing . XX L o
12. Bl ower house and wel | / noi sture

trap signs nissing or damaged . XX _ o
Section D Groundwater & Gas Monitor Wells

Not Comment

Observati ons: Yes* No Gbserved No.
1. Wel |'s unl ocked L XX _ o
2. Guard posts and rails mssing or o

damaged L XX L o
3. Protective casing m ssing, o

damaged or rusted XX L _ D-3
4. Concrete pads damaged or cracked : XX L _____
5. Possi bl e surface water o

infiltration into wells . XX _ L
6. Excessive vegetation or debris

around wel |l's L XX L _
7. Vel |l cap missing or damaged L XX L o
8. Tubing, fittings, and val ves o

m ssi ng or danaged (gas wells XX D8

only)



Section E: Bank Protection Controls

Not Comment

Cbservati ons: Yes* No Qbserved No.
1. Subsi dence of sl ope, sloughing or

cavi ng _ XX _ o
2. Erosion of rip-rap or underlying o

mat eri al _ XX __ o
3. Norrmal |y danmp areas, wet ground o

veget ati on e XX L o
4. Soft spots in surface _ XX _ e
5. Seepage, water flow, piping, or o

sand boils _ XX _ e
6. Under m ning of rip-rap e Xg L o
7. Veget ative growth on rip-rap

sl ope XX . . E-7
8. Bui | dup of trash and debris on o o

rip-rap XX L E-8
9. Exposed trash or filter fabric . XX _ e
10. Tilting trees _ XX __ o
11. Tensi on cracks _ XX _ e
12. Survey nmonunments m ssing or o

damaged L XX . L
Section F: Surface Waste Cl eanup/ Cover

Not Comment

Observations: Yes* No Qbserved No._
1. Swal es greater than 1 foot wide

and 2 inches deep XX
2. Cracks greater than 1 inch w de o T o -

and 6 inches deep XX
3. Areas of erosional damage to o T o o

grass XX F-3
4. | nadequat e grass cover (area > T o o -

36 ft? XX _ _ F- 4
5. Ponded water (area |larger than 2 o o

feet in dianeter and 3 inches

deep) XX F-5
6. Erosi on or ponded water greater T o o o

than 12 inches deep (requires XX

i medi ate repair)

*1f yes, assign a commrent no. in the last colum and follow instructions on
comrent sheet.



REPCORT OF FI ELD OBSERVATI ON
LEE' S LANE LANDFI LL SITE, LOU SVI LLE, KENTUCKY

Observation Report No: FY-03-2Q Dat e of Observation 12/17/02

Site Map

Qbserver’s Signature:
Dat e:




0
REPORT OF FIELD OBSERVATION
LEE'SLANE LANDFILL SITE, LOUISVILLE, KENTUCKY

Observation Report No.: FY03-3Q Date of Observation: 02/25/03

Instruction: If any item is checked yes, provide details of the problem and maintenance recommendations below and
indicate the location or deficiency on the site map provided.

Comment No.: Comment
A-4 Small amount of rutting was observed on the gravel road leading to gas collection Well No. 5
from ATVs.
B-1 Condition of the Le€e's Lane barricade remains unchanged from previous quarterly institutional
inspections.
B-2 Condition of the Putham Avenue barricade remains unchanged from previous quarterly

institutional inspections. Intrusionsinto the landfill site and flood protection levee areasby ATVs
from the woods adjacent to the Putham Avenue barricade has been reduced, but is still evident.
Thelandfill site and flood protection |evee continues to receive surveillance by the Jefferson
County Police.

Comment No. Corrective Action Performed

A-4 Schedule gravelling of the accessroad leading to Well No. 5 to fill rutted areas during FY 03-4Q as
weather and scheduling permit.

B-1 Continue to observe condition of the Lee's Lane barricade during future quarterly institutional
inspections. Schedule Painting of Lee's Lane barricade during FY 03-4Q.



B-2

Comment No.:

C7

C8

D-3

Comment No.

C7

C-8

D-3

Continue to observe condition of the Putnam Avenue barricade during future quarterly institutional
inspections. Replace damaged "No Trespass— Keep Out" signs at strategic locations along the access roads
and Mill Creek cut-off channel areasin an effort to discourage ATV intrusions and trespass into the landfill
and levee area sites. Schedul e painting of Putnam barricade by end of FY 03-4Q.

Comment

Observed tilted well and moisture trap concrete collarsfor 2, 4, 8, 11, 12, 14, and 16
Observed covers missing for moisture traps 25, 26, and 27.

Observed protective casing of gas monitoring wells rusting.

Corrective Action Performed

Schedul e resetting of tilted well and moisture trap concrete collars for moisture traps 2, 4, 8, 11, 12, 14 and
16 weather and scheduling permitting.

Obtain replacement covers and install on moisture traps

Schedul e painting of gas monitoring wells protective casings during FY 03-4Q.



Comment No.: Comment

D-8 Monitoring wells tubing, fittings, and valves were not directly observed but no external damage or
disturbance to enclosures was evident.

E-7 Observed vegetative growth on portions of the riprap levee rind riprap drainage channel slopes.

E-8 Observed small amount of trash and debris build-up on the riprap area from prior observations. Trespassers

continue to utilize the debris as fuel for small bonfires, thereby eliminating the necessity to remove the
debrisfrom the riprap area. Also observed automobile hood that has been dump in scale.

F-3 Observed areas erosional damage to grass caused by off road vehicles.

F-4 Observed areas of inadequate grass cover fromintrusion of ATVs.

F-5 Observed area of ponding water from intrusion of off road vehicles creating several ruts and low areas.
Comment No. Corrective Action Performed

D-8 Monitoring well tubing, fittings, and valves were not directly observed but no external damage of

disturbance to enclosures was evident.

E-7 Spraying of the riprap drainage channels and riprap carp area should be scheduled during FY 03-4Q.
E-8 Schedule removal of large debris and automobile hood and monitor for additional debris.

F-3 Monitor and schedul e restoration of eroded areas as required as weather and staffing permit.

F-4 Monitored at future quarterly institutional inspections backfill and seed areas as necessary.

F-5 Condition of rutsleft by ATVsand other vehicles should be monitored at future quarterly institutional

inspections and scheduled backfilling as necessary. Also schedule redevel opment of drainage swales as
needed during FY 03-4Q as weather and staffing permit.
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For C-4 Gas Monitoring Welks
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Form C-5 Ambsent Air Sampling
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Form C-8 Methane Measurements
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Form C-7 Methane Measurements
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Environmental Consultants 2060 Reading Road 513 421-5353
Suite 200 Fax 513 421-2847
Cincinnati, Ohio 45202-1497 info@ci.scsengineers.com

SCS ENGINEERS

March 17, 2003
File No. 9000001.05

U.S. Army Corps of Engineers
CELRL-ED-B

P.O Box 59

Louisville, Kentucky 40201

Attention:  Mr. John Jent

Subject: Condition of Landfill Gas Migration Control System
Lee'sLane Landfill, Louisville, Kentucky

Gentlemen:

Thank you for contacting SCS Engineerslast Friday, March 14, 2003, to discuss landfill gasrelated conditions at the Lee's Lane Landfill. Asyou know, a
landfill gas (LFG) migration control system wasinstalled at this facility in about 1980. The system consists of approximately 30 vertical extraction wells,
installed in the floodwall right-of-way, between the Lee'sLane Landfill and the Riverside Gardens Subdivision located adjacent. The gas control systemiis
located in virgin ground outside the refuse limits. Its purposeisto intercept landfill gas that might otherwise be available for migration toward homes located
in Riverside Gardens.

When the system wasfirst installed in 1980, landfill gas was found to have migrated up to 1,000 ft outward from the landfill, and into and among the homes
of Riverside Gardens. This condition was particularly enhanced under conditions of rising flood waters of the Ohio River, and arising water table. Under
these conditions, landfill gas was apparently “squeezed out” to a smaller, subsurface unsaturated zone. Landfill gas was then found to be migrating to greater
distances. An explosion in one of theresidentia furnaces within Riverside Gardensin about 1977 precipitated an investigation.

Collected landfill gases are of low methane content and area free vented at a blower/vent facility also located within the floodwall right-of -way. SCS
Engineers was the design engineer of record on this original system. | was personally involved at that time with management of the overall project. To date,
SCS had performed three separate projects under contract to the Jefferson County Department of Public Works (DPW) at thisfacility. Theseincluded:

1. Investigation of landfill gas migration. This project was performed by SCS Engineers for the Jefferson County DPW beginning in 1978 and
ending in 1979. Monitoring probes were installed within the Corps of Engineers floodwall between Lee' s Lane Landfill and Riverside Gardens.
Subsequently, additional monitoring probes were installed throughout Riverside Gardens to determine the extent of landfill gas migration. The
first phase of well installations withinthe floodwall right-of -way were later
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Mr. John Jent
March 17,2003

Page 2

“permanentized” and made part of the ongoing gas monitoring network. Monitoring of the probes out in Riverside Gardens itself was discontinued.

SCS was subsequently contracted to the Jefferson County DPW to design and oversee the installation of an LFG migration control system. This
project began in 1979, and was completed in 1ate1980. Actual construction and operationa start -up of the migration control system occurred during
the summer of 1980. As referenced above, the gas migration control system consisted of approximately 30 extraction wells. Gas was collected in
these wells by a blower located inside a blower/vent building. VVacuum was applied to individual wells. Gases were then withdrawn through a
subsurface header, and directed back to a blower vent building.

Immediately after start -up, the gas migration control system was found to be completely effective in mitigating the potential for laterally migrating
gases. Thiswas found to be the case both initialy under normal conditions, and during subsequent flood stages of the Ohio River. In each case, the
gas monitoring network described above was monitored, and readings were generally 0 percent methane, and always below the regulatory limit of 5
percent methane (ak.a., the lower explosive limit or LEL).

SCSwasthen again contracted in 1985 and 1986. Our client was again the Jefferson County DPW. We were contracted to perform an investigation
of the existing gas migration control system, to determineits effectiveness. At that point, the original system had been operational for about 5 years.
SCStested the condition of the entire migration control system, noted operating vacuums and gas compositions, and made recommendations on

mai ntenance needed.

Asl recall, our finding at the time was that about 25 percent of the efficiency of the system was gone. Specifically, about one quarter of the wells
had broken or silted in, and were nolonger effective in controlling laterally migrating gas. Operating vacuum and flows had considerably
diminished, also by at least 25 percent.

This degree of deterioration istypical for LFG migration control systems. Typically, the need for maintenance $ould be determined on at least an
annua basis, and maintenanceis likely required at 3-year cyclesif the gas collection system islocated within a settling and corrosive landfill
environment. Alternatively, if the gas systemis located in virgin ground (such asisthe case here), maintenance at minimum 5year cyclesis likely
required.

In our phone conversation the other day, you mentioned the Metropolitan Sewer District (MSD) of Louisville has assumed ongoing monitoring of the gas
monitoring probes, and apparently assumed the responsibility from the Jefferson County DPW at some juncture. Their monitoring has revealed that gas
monitoring readings in those probes have been rising over time. A further determination of the gas migration control system is now suspected.



Mr. John Jent
March 17, 2003
Page 3

Apparently, the SCSinvestigation of 1985/1986 was the last observation on the operational effectiveness of the gas control system. If true, one could
anticipate that significant deterioration (perhapstotal failure) of the LSG collection system islikely at this point. If the system deteriorated 25 percent in the
first five years, amuch greater deterioration (perhaps to 100 percent) could be expected now. Of course, gas monitoring in the probesis reportedly till
below LEL levels. If true, some effectiveness of the gas migration control system must be retained to this date.

In any event, we recommend that a thorough investigation of the operating efficiency of the LFG collection system be performed at the earliest date. The
purpose of this program would be to observe operating conditions (well head vacuums, valve settings, physical conditions, and gas compositions). The total
flow, vacuum/pressure and gas composition of the blower/vent should also be observed. Down-hole conditions at the extraction wells and any condensate
traps should also be examined. The purpose here would be to determine whether wells and traps have physically failed, or silted in over time.

The outcome of thisfield investigation would be areport summarizing the condition of the system, and making recommendations for improvement. Those
recommendations could call for total re-construction of the entire system, if substantial failure of the existing system has already occurred. In short,
replacement of the system at that point may be amore productive economic application than attempting to rehabilitate the existing system.

The original work by SCS Engineers on this project was performed by James Walsh and other engineers & our Cincinnati, Ohio location. Most of these
personnel remain with the firm. We would be quite interested in serving any client in an investigation of system conditions. We aso stand available for
maintenance, repair, and even replacement of the LFG sysem through our subsidiary organization, SCS Field Services. Field Services specializesin the
maintenance, replacement, construction, and operation of LFG management systems.

Please contact the undersigned at any time for any further questions you may have, or if you wish to discuss specific work efforts. We appreciate your
contacting SCS Engineers.

Sincerely,
|l|‘\ *
B

Nbeeo
Il

James J. Walsh, P.E.
President
SCS Engineers
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Environmental Consultants 2060 Reading Road 513 421-5353
Suite 200 Fax 513 421-2847
Cincinnati, Ohio 45202-1497 info@ci.scsengineers.com

SCS ENGINEERS

March 17,2003
File No. 9000001.05

U.S. Army Corps of Engineers
CELRL-ED-B

P.O Box 59

Louisville, Kentucky 40201

Attention:  Mr. John Jent

Subject: Condition of Landfill Gas Migration Control System
Lee'sLane Landfill, Louisville, Kentucky

Gentlemen:

Thank you for contacting SCS Engineerslast Friday, March 14, 2003, to discuss landfill gasrelated conditions at the Lee's Lane Landfill. Asyou know, a
landfill gas (LFG) migration control system wasinstalled at this facility in about 1980. The system consists of approximately 30 vertical extraction wells,
installed in the floodwall right-of-way, between the Lee's Lane Landfill and the Riverside Gardens Subdivision located adjacent. The gas control systemis
located in virgin ground outside the refuse limits. Its purposeisto intercept landfill gas that might otherwise be available for migration toward homeslocated
in Riverside Gardens.

When the system wasfirst installed in 1980, landfill gas was found to have migrated up to 1,000 ft outward from the landfill, and into and among the homes
of Riverside Gardens. This condition was particularly enhanced under conditions of rising flood waters of the Ohio River, and arising water table. Under
these conditions, landfill gas was apparently “squeezed out” to a smaller, subsurface unsaturated zone. Landfill gas was then found to be migrating to greater
distances. An explosion in one of the residential furnaces within Riverside Gardensin about 1977 precipitated an investigation.

Collected landfill gases are of low methane content and area free vented at a blower/vent facility also located within the floodwall right-of -way. SCS
Engineers was the design engineer of record on thisorigina system. | was personally involved at that time with management of the overdl project. To date,
SCS had performed three separate projects under contract to the Jefferson County Department of Public Works (DPW) at thisfacility. These included:

1. Investigation of landfill gas migration. This project was performed by SCS Engineers for the Jefferson County DPW beginning in 1978 and
ending in 1979. Monitoring probes were installed within the Corps of Engineers floodwall between Lee' s Lane Landfill and Riverside Gardens.
Subsequently, additional monitoring probes were installed throughout Riverside Gardens to determine the extent of landfill gas migration. The
first phase of well installations within the floodwall right-of -way were later
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“permanentized” and made part of the ongoing gas monitoring network. Monitoring of the probes out in Riversde Gardens itself was discontinued.

2.

SCSwas subsequently contracted to the Jefferson County DPW to design and oversee the installation of an LFG migration control system. This
project began in 1979, and was completed in 1ate1980. Actual construction and operationd start -up of the migration control system occurred
during the summer of 1980. As referenced above, the gas migration control system consisted of approximately 30 extraction wells. Gas was
collected in these wells by a blower located inside a blower/vent building. Vacuum was applied to individual wells. Gases were then withdrawn
through a subsurface header, and directed back to a blower vent building.

Immediately after start -up, the gas migration control system was found to be completely effective in mitigating the potential for laterally
migrating gases. Thiswas found to be the case both initially under normal conditions, and during subsequent flood stages of the Ohio River. In
each case, the gas monitoring network described above was monitored, and readings were generally O percent methane, and always below the
regulatory limit of 5 percent methane (a.k.a., the lower explosivelimit or LEL).

SCSwas then again contracted in 1985 and 1986. Our client was again the Jefferson County DPW. We were contracted to perform an
investigation of the existing gas migration control system, to determineits effectiveness. At that point, the original system had been operational
for about 5 years. SCS tested the condition of the entire migration control system, noted operating vacuums and gas compositions, and made
recommendations on maintenance needed.

Asl recall, our finding at the time was that about 25 percent of the efficiency of the system was gone. Specifically, about one quarter of the wells
had broken or silted in, and were no longer effectivein controlling laterally migrating gas. Operating vacuum and flows had considerably
diminished, also by at least 25 percent.

This degree of deterioration istypical for LFG migration control systems. Typicaly, the need for maintenance should be determined on at least an
annual basis, and maintenanceis likely required at 3-year cyclesif the gas collection system islocated within a settling and corrosive landfill
environment. Alternatively, if the gas sy stemis located in virgin ground (such asisthe case here), maintenance at minimum 5year cyclesis
likely required.

In our phone conversation the other day, you mentioned the Metropolitan Sewer District (MSD) of Louisville has assumed ongoing monitoring of the gas
monitoring probes, and apparently assumed the responsibility from the Jefferson County DPW at some juncture. Their monitoring has revealed that gas
monitoring readingsin those probes have been rising over time. A further determination of the gas migration control system is now suspected.
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Apparently, the SCS investigation of 1985/1986 was the last observation on the operational effectiveness of the gas control system. If true, one could
anticipate that significant deterioration (perhapstotal failure) of the LSG collection system islikely at this point. If the system deteriorated 25 percent in the
first five years, amuch greater deterioration (perhaps to 100 percent) could be expected now. Of course, gas monitoring in the probesis reportedly till
below LEL levels. If true, some effectiveness of the gas migration control system must be retained to this date.

In any event, we recommend that athorough investigation of the operating efficiency of the LFG collection system be performed at the earliest date. The
purpose of this program would be to observe operating conditions (well head vacuums, valve settings, physical conditions, and gas compositions). The total
flow, vacuum/pressure and gas composition of the blower/vent should aso be observed. Down-hole conditions at the extraction wells and any condensate
traps should also be examined. The purpose here would be to determine whether wells and traps have physically failed, or silted in over time.

The outcome of thisfield investigation would be a report summarizing the condition of the system, and making recommendations for improvement. Those
recommendations could call for total re-construction of the entire system, if substantial failure of the existing system has aready occurred. In short,
replacement of the system at that point may be a more productive economic application than attempting to rehabilitate the existing system.

The original work by SCS Engineers on this project was performed by James Walsh and other engineers at our Cincinnati, Ohio location. Most of these
personnel remain with the firm. We would be quite interested in serving any client in an investigation of system conditions. We aso stand available for
maintenance, repair, and even replacement of the LFG system through our subsidiary organization, SCS Field Services. Field Services specializesin the
maintenance, replacement, construction, and operation of LFG management systems.

Please contact the undersigned at any time for any further questions you may have, or if you wish to discuss specific work efforts. We appreciate your
contacting SCS Engineers.

Sincerely,

.‘\\1}\% L xﬂﬂ‘

JamesJ. Walsh, P.E.” ~
President
SCS Engineers
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