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ROD BRIEFING ISSUES

Site: Enterprise Avenue, Pennsylvania

Region: 1III

AA, OSWER
Briefing Date: May 4, 1984

SITE DESCRIPTION

The Enterprise Avenue site is located within the City of
Philadelphia. It encompasses approximately 57 acres and is situated
within the 100-year flood plain of the Delaware River. It has been
determined that the site is contaminated with industrial and chemical
wastes from the unauthorized disposal of approximately 5,000 to 15,000
drums containing paint sludges, solvents, oils, resins, metal finishing
wastes, and solid inorganic wastes.

SELECTED ALTERNATIVE

The off-site disposal alternative was selecteé¢ as the most cost-
effective remedial action. This alternative includes: resampling and
analyzing the stockpiled soils in 100-cubic-yard lots for key indicator
parameters; on-site containment of soils which do not exceed key indi-
cator limits; off-site disposal at a RCRA approvec facility of soils
vhich exceed parareter limits; grading, completior. of clay cap and
cover, and site vecetation. The capital cost for the selected alterna-
tive is estimated to be $4,324,000 and annual O&M costs are $4,200.

ISSTES AND RESOLUTIONS KEY WORDS
1. The Enterprise Avenue site is a city- . Municipally-Owned
owned landfill contaminated with 1llegally Site
dumped industrial waste materials. The . Potential
City has undertaken response actions at . Responsible
the site and would like to continue to Party (PRP)

oversee the recaining cleanup activities.
However, the City has been identified as a
Potential Responsible Party (PRP). Therefore,
specific criteria were developed for the
Cooperative Agreement to define the ratio-
nale for enforcement where Fund monies will
be used by a FrP for cleanup. These cri-
teria included:

. EPA's reserved right to sue

. Reimtursement agreement between
the City and EPA



Enterprise Avenue, Pennsylvania

May 4, 1984
Continued
ISSUES AND RESOLUTIONS
. The City's responsibility to con-

tinue to pursue its pending law-
suits against Enterprise Avenue
generators. :

2. A& Key Indicator Analysis (KIA) was developed

and used to determine whether or not exca-
vated soil was contaminated. The objective

of the KIA was to identify those contaminants

w-ich were most likely to be found on-site
and of greatest concern with respect to
potential environmental impacts. Technical
Report #5 "Hot Spot Soil Handling Protocol”
ciscusses the rationale employed in the KIA
édevelopment and is included as an attachment
to the ROD. '

The recommended alternative complies with
t=e Part 265 RCRA closure regulations. This
i=cludes ground water monitoring, a 2-foot
c.ay cover and site vegetation.

7~e justification for off-site disposal was
rzsed on the elimination of on-site disposal
cotions for the following technical reasons:

-

[ N]

Y

The high ground water table and subsur-
face soils are not suitable for con-
struction of a land disposal facility.

There is a high possibility for dif-
ferential settlement due to the presence
of organic matter in the subsurface
soils (incinerator residue), that could
adversely affect the integrity of a land
disposal cell.

Migration to the shallow ground water
table (2-5 ft.) could be expected in the
event of a release of contarinants from
a disposal cell. '

KEY WORDS

. Key Indicator
Analysis
. Soil Contamination

. RCRA Closure
Regulations

. Off-Site Disposzi
. On-Site Disposz_-



- Record of Decision
Remedial Alternative Selection

SITE: Enterprise Avenue Site, Philadelphia, Pennsylvania

DOCUMENTS REVIEWED

I have reviewed the following documents describing the analysis of cost-
effectiveness of remedial alternatives for the Enterprise Avenue site:

- Enterprise Avenue Remedial Action Feasibility Study titled "Remedial
Action Program, Excavation and Disposal of Hot-Spot Soil From, and Clo-
sure of, the Enterprise Avenue Site, Philadelphia, Pennsylvania, dated
April 1984.

- Summary of Remedial Alternatives Selection

- Technical reports prepared by Roy F. Weston, Inc. in September of 1981
for the City of Philadelphia #5, "Hot Spot Soil Handling Protocol"
and #3, "Groundwater and Surface Water Monitoring”.

- Responsiveness summary dated February 23, 1984,

DESCRIPTION OF SELECTED REMEDY

- Sampling and analysis of all soil stockpiled on-site in 100-cub1c-
yard lots to determine disposal requirement.

- Off-site disposal at a RCRA approved facility of all soils which fail
the Key Indicator Parameter Test.

- Backfilling, grading and vegetating of the site as a final cover.

DECLARATIONS

Consistent with the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA), and the National Contingency Plan
(40 CFR Part 300), I have determined that the off-site disposal of con-
taminated soil at the Enterprise Avenue site is a cost—effective remedy
and provides adequate protection of public health, welfare, and the
enviromment. The State of Pennsylvania has been consulted and agrees
with the approved remedy.

I have also determined that the action being taken is appropriate when
balanced against the availability of Trust Fund monies for use at other -
sites. In addition, the off-site transport and secure disposition in

an approved facility is more cost-effective than other remedial actions
and is necessary to protect public health, welfare, and the environment.

o /1e)8y Ao

‘' Date’ \ Lee M. Thomas
Assistant Administrator
Office of Solid Waste and Emergency Response




SUMMARY OF REMEDIAL _ALTERNATIVE SELECTION
ENTERPRISE AVENUE SITE

SITE LOCATION AND DESCRIPTION

The Enterprise Avenue site is located within the City of Philadelphia
adjacent to the Southwest Water Pollution Control Plant and near the
eastern end of Philadelphia International Airport (See Figure 1). The
city-owned site encompasses a total of approximately 57 acres, and is
located within the 100-~year flood plain of the Delaware River. The
immediately adjacent land use is primarily industrial, and the closest
rgsidentia‘l population is located slightly more than two miles northwest
of the site.

Natural marsh conditions are found at the site in isolated areas. A
low-permeability, silty clay layer underlies the site. The thickness
of this layer ranges from 5 feet to 25 feet. Multiple culverts, canals,
and drainage ways introduce variability to the surface water system by
concentrating runoff. All surface drainage from the site is channeled
into Eagle Creek, which flows to Mingo Creek, then to the Schuylklll
River, and ultimately the Delaware River.

There are two ground water-bearing zones at the site. The first zone

is above a silty clay layer. It is under perched water table conditions.
The second ground water-bearing zone is found in the sands and gravel
that lie beneath the silty clay. The ground water in this zone is under
confined conditions. There are no known users of the ground water in
the general area; however, the deeper ground water-bearing zone may re-
charge sources of ground water for portions of southern New Jersey.

The observed flow in the deep aquifer is east toward the Delaware River.

SITE HISTORY

The Enterprise Avenue site historically was part of the extensive tidal
marshland along the Delaware River. The back channel of the Delaware
River had naturally silted-in because of extensive farming and mining
on the upper reaches of the Schuylkill and Delaware Rivers. The low-
lying land in the area has been extensively filled-in for facilities
such as the airport, tanker terminals, roadways, and industrial sites.
Until mid-1976, the City of Philadelphia Streets Department used 40
acres of the low-lying land to landfill primarily incinerator residue
and lesser quantities of fly ash and construction/demolition debris.

In response to reports of unauthorized dumping of industrial waste, the
Philadelphia Water Department (PWD) in late 1978 developed a work scope
to perform an initial investigation of the site conditions in consultation

with EPA. Exploratory excavations during January of 1979 uncovered approxi-

mately 1,700 55-gallon drums containing industrial waste materials. The
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great majority of these drums were broken and fragmented. Generally, it
was determined that the drums contained such industrial and chemical
wastes as paint sludges, solvents, oils, resins, metal finishing wastes,
and solid inorganic wastes. The total number of drums disposed of at
the site was estimated by the PWD to be between 5,000 and 15,000.

The PWD undertook a response action at the site which included: A detailed
site investigation to determine the degree and extent of contamination;

the development of plans and specifications to accomplish site cleanup;

and procurement of a cleanup contractor to excavate and properly dispose
of contaminated soil and drummed waste at an approved off-site facility.
Contaminated water was also taken off-site for disposal.

A Rey Indicator Analysis (KIA) was used to determine whether or not ex-
cavated soil was to be considered contaminated. The objective of the KIA
was to identify those contaminants which were most likely to be found on-
site and of greatest concern with respect to potential environmental
impacts. The list of key indicator contaminants was developed by re-
viewing the records in existence which pertained to the type and quantity
of waste materials buried at the site. In general, the waste materials
were organic in nature. The key indicators and their associated limits
are listed below. If any one limit were exceeded in an analysis, the
entire batch of soil was considered contaminated and was taken off-site
for disposal at an approved landfill. If none of the limits were ex-
ceeded, the soil was classified as noncontaminated and remained on-site
to be used as backfill material.

Rey Indicator Analysis

Indicator Limit
1. TOX (Total Organic Halogen) 25 ppm
2. VWolatile Organics
’ - Benzene 12 ppm
- Toluene ~ 15 ppm
~ = Ethylbenzene 15 ppm
3. EP Toxicity (Metals)
- Arsenic 5 ppm
- Barium 100 ppm
- Cadmium 1 pom
- Chromium 5 ppm
- Lead S prm
- Mercury 0.2 ppm
- Selenium 1 ppm
- Silver 5 ppm
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In developing the limits for the key indicators, the maximum background
levels present for the various parameters were identified. The upper
limits for the key organic indicators were established at 75 times the
maximum background levels. As the limits were set they were compared to
the maximum fresh water criteria for reasonableness and found to be com-
parable. The EP toxicity test was applied for analysis of metals only,
due to the fact that the TOX indicator will detect the presence of
pesticides/herbicides. The approach taken for establishing the organic
limits (i.e., 75x) is consistent with EPA's methodology which uses 100
times drinking water standards for establishing the limits for EP toxicity
under RCRA. Technical Report #5 entitled "Hot Spot Soil Handling Protocol"
discusses the rationale employed in the KIA development.

Unfortunately, in the Fall of 1982 the PWD had to halt cleanup work at the
site due to a lack of funds available for the completion of the project.
The remedial project contract cost had reached $7.2M at that time. The
initial bid price was $4.95M. The work accomplished during 1982 included:
excavation of all contaminated soil and buried drums; off-site disposal
of all drummed waste material (11,600 drums uncovered); off-site disposal
of approximately 226,000 gallons of contaminated water; and off-site
disposal of 21,350 tons of the approximately 39,150 tons of contaminated
soil present on-site. When the PWD realized that the funds available
were inadequate to complete the project, they directed the contractor

to stockpile the remaining 17,800 tons of excavated contaminated soil
on-site (see Figure 2 for location of piles). The City of pPhiladelphia
spent more than $8.35M for site cleanup and related investigative and
erngineering activities.

All cleanup actions taken to date at the site by the PWD were done with
the concurrence of EPA. The Agency was intimately involved, both techni-
cally and legally, in the development and implementation phases of the
cleanup. All proposed actions were reviewed to assure that they complied
with Federal environmental regulations which existed at the time. The
City was most cooperative in modifying it's plans in response to the
Agency's camments.

CURRENT SITE STATUS

.The two stockpiles of soil remaining on the site are the subjects of the
proposed remedial action. The larger of the two piles (11,700 tons) was
determined to be contaminated primarily with Total Organic Halogens (TOX).
The median TOX concentration of the soil in this pile is 65 ppm, the average
is 350 ppm, and the range is 29 ppm to 5,350 ppm. The smaller pile

(6,100 tons) is primarily contaminated with Volatile Organics (i.e.

Benzene, Ethylbenzene, Toluene). A summary of the -concentration values

of the soils in the smaller pile is as follows:

Median (ppm) Average (pom) Range (ppm)
Toluene 36 172 19 to 1,000
Benzene 24 34 17 to 86
Ethylbenzene 41 94 18 to 427




L IR )

SUGGESTED STAGING, STORAGE
AND STOCKPILE AREA

{11,700 TON STOCKPILE

- R\ W

20 2t N N 22 o 8

' u-oo'- e
33 34 T Y
' ‘ ‘ G
‘ - 6,100 TON STOCKPILE ' o - e
. N X N "\ ~ ) i} R
€ 13+ 00 ' '/\‘ A
" N / .
e+ ~ R A . 2 B
AP a3 IPVRE G R ‘46 a7
i \. N | ron s < .
\ ) . - f
RSN { / R i
N s \ \ ; ’ A ,/
. \ ' ‘\
: { P :
t neoo ! \ vy : Lo MW o
SOUTHWEST WATER . 5 i v 52 53 Y YN LYY (X3
‘ | . , ,
POLLUJION CONTROL CEN \ RN ' i |
— ! R ! \ 1 . J :
‘ semon |} ! o { ,
N \ l ) | ; .2 '
€ 2000 ““’“ { Ty - N ‘ :
[ ) ' - ‘ K . VoL
A___J 59 .60 ! e, 62 si i 64 65 66
— a oo ' T 2, . \‘l S -
SR I ITE o S e L
1 . i R \ N o \ . .
: \ \ L ‘ . ,
N L RN FE N S P T
B RS T' R} S : T e— e o } 2"/ SUGGESTED
el e
NERX) L"‘ l - » T~ /< T STOCKPILE AREA
. Mo - ' T
‘A.;.uuuu.. et .\“q‘ A — 4 "‘"""-"T .' \\‘
~ [ . I e e . ‘\___ . " e e
~ . T RUIH DIAL ACTION PROGIHANM- Ry ] i
CHTERTIOSE AVE I SiTt e ; e
- . O R T L R TRy v e . ! i/‘
- v . R . . 4 n
- * : VY, T e ey oo . (VN
. e - } A0 , i CoN
. R VRO g -~

24" mrg
P 1

// 26" wire

i
LEGEND
s L m e e
.
- e NG R U CONTOURS
— BTN Ee N OF
L ERAL R e DUt i
— G o REFR Ut b i ahe R
'
— PN '
N TN T
Tl B, n B Py
WwhIF WA (Y
vrime— TrFRACT LTS
tew STO6M DRAN v

= =887+00
< $8a00
20140

EI R P A A N N I L L]
CiaL AL it W L natte kiR e
AVL B . R LN ATy NS 2

2 Bm MO -t (AST nfAraN
PR IYY)

B M NMOY s CUNNER 3 wISE AfaDwaLL
€1k v 22

3 MINCE CLEAMIL RN CRAN, ANS PEATORMED AT HEN
Tl SO Sur By LRECES St Ak Vas mATE BELN ALTERED

@ tuAb T AR L e b e Sy DeIOR DATUM USED
fore iy pafum a0 g
© G T padom e 8 L s S

R R A S 1 L T Y 'R
TAOBTHal ST ALIER FDLIDL N (ORTROL CENTER

"LOCATION OF CONTAMINATED
S SOIL STOCKPILES

i SRR | FIGURER |



-4 -

Each stockpile has been graded and covered with 9 to 12 inches of clay.
The determination as to which soil would be stockpiled was based upon
analytical results produced by the cleanup contractor in the Fall of
1982. (See Appendix A for results.)

Subsequent sampling and analysis of soil fram the stockpiles performed by
Roy F. Weston, Inc. in March of 1983 and March of 1984 yield results which,
when campared to the original analytical results of the cleanup contractor,
raise questions as to the level of contamination in the piles. The Weston
results are generally lower than the contractor's. (See Appendix B for
Weston's analytical results.) This could be due to volatilization/bio~
degradation of same contaminants. Also, it could be the result of non-
representative sampling of the piles. 1In any event, re-verification of
the degree of contamination in the soil must be done prior to final dis-
position. .

Contamination at the site is limited to the confines of the two stock-
piles. Ground water and surface water samples taken each month at the
site continue to indicate no measurable impact fram the site on the
surrounding environment.

A silty clay layer fram 5 to 25 feet in thickness, which underlies the site,
generally restricts movement of the surface water and shallow ground water
into the deep water-bearing zone. As a result, most precipitation infil-
trating the ground at the site drains to adjacent surface streams via
discharge of the shallow (perched) water-bearing zone rather than moving
downward into the deep water-bearing zone. However, the potential exists
for contamination fram the stockpiled soil to leach into the deep water
aquifer, and for volatile campounds to find their way into the variaus
surface streams in the area.

ENFORCEMENT

EPA has sent the City a letter stating that the agency does not plan to
initiate any court actions concerning Enterprise Avenue so long as the
City continues to pursue it's pending lawsuit against Enterprise Avenue
generators, and returns half of the recovered monies to the Superfund
until the Superfund expenses are fully repaid. EPA is not involved in
any litigation or negotiations concerning generators or transporters
linked to the Enterprise site. The City's Philadelphia v. Stepan case
was filed against more than 80 generators in 1980. The City has also
brought suit against transporters linked to the site.

ALTERNATIVES EVALUATICON

The remaining cleanup action to be undertaken at the site will address the
stockpiled soil. The objective of the cleanup is to provide adequate pro-
tection of public health, welfare, and the enviromment. The alternatives
for cleanup action considered include:

. Soil Aeration
. Land Treatment

. Camposting



. On-Site Encapsulation
. Off-Site Disposal
. No Action

Since the origins of the hazardous substances discovered at the site
could not be determined conclusively, it was assumed that the stockpiled
soil is regulated by RCRA for handling and disposal purposes. All
alternatives evaluated (except No Action) were designed to comply with
RCRA technical and administrative requirements.

The Remedial Action strategy may be an individual alternative, or a combi-
nation of the alternatives evaluated. Each of the alternatives has been
evaluated with respect to: technical advantages, disadvantages, and limi-
tations; cost; environmental factors; implementability; and institutional
and regulatory considerations.

The on-site encapsulation, on-site treatment, and off-site disposal options
were analyzed in detail. The No Action alternative was eliminated from
evaluation during the screening process. This was due to the fact that
the existing piles were a means of temporary storage, and they do not
camply with technical requirements of RCRA (i.e., no synthetic liner, no
leachate collection system). This is in addition to the potential
contamination to ground and surface waters from the stockpiles.

The On-Site Encapsulation alternative involves the construction of a cell

on-site for the permanent containment of the stockpiled soil materials.
The design of such a system would comply with the technical requirements
of RCRA, which in this case would include protection from a 100-year
flood occurrance, placement of monitoring wells around the cell, and a
proper liner and capping system. Several technical disadvantages of
this alternative are:

1. Although construction of an on-site disposal facility would be in
compliance with appropriate RCRA regulations, the high ground water
table and subsurface soils are generally not suitable for construction
of a land disposal facility.

This also is consistant with Pennsylvania regulations, which require
that a separation of at least four feet be maintained between the
seasonal high elevation of the shallow (perched) water table and

the base of the encapsulation cell.

2. The on-site material (incinerator residue) upon which the cell
will be placed contains organic matter and is difficult to com-
pact. The possibility exists for differencial settlement to
occur which may adversely affect the integrity of the cell and
allow for the release of the contained material.

3.. The depth to ground water at the site has been measured to be as
little as 2 - 5 feet below the surface. In the event of a release
of contaminated material from the cell, migration of contaminants
to the shallow ground water table could be expected.
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Besides these factors, the Pennsylvania Department of Environmental Re-
sources prohibits the placement of encapsulation cells within the 100-
year flood plain, regardless of the flood protection provisions made.

The other alternatives evaluated all require verification sampling and
analysis of the stockpiled soil to determine whether or not it presently
exceeds the key indicator parameters established for this project. The
most recent analytical results indicate that approximately 25% of the
samples taken from the piles fail the KIA. However, the samples were
drawn from the upper layers of the piles. Degree of contamination of
the soil at greater depths is unknown. For the purposes of developing
cost estimates for the alternatives which include off-site disposal of
soil, it was assumed that 50% of the soil in the stockpiles is currently
contaminated (i.e., will fail the KIA test). This percentage was de-
rived using the latest analytical results, and includes a 25% contin-
gency due to the uncertainty associated with the degree of contamination
of the soil in the inner portions of the piles. The remaining 50% of
the soil was assumed to be noncontaminated and suitable for use as
backfill on-site.

The on-site treatment alternatives (Land Treatment, Composting, and
Soil Aeration) are all source control measures which call for treatment
of the soil which exceeds the key indicator limits with the goal of re-
ducing the degree of contamination through aeration and biodegradation.
After a batch of soil receives treatment, it would be tested and, if it
still exceeds the parameters, it would be taken off-site for disposal at
an approved landfill.

In the Soil Aeration alternative, treatment of the soils would be ac-
complished by using mechanical equipment to agitate, mix, and aerate
the soils. Some technical uncertainties are associated with this
operation since mechanical aeration of soils has not been extensively
used in the past. The moisture content and consistency of the soils
would need to be controlled to insure that the soils can be physically
mixed and will not jam or plug the equipment. In addition, the resi-
dence time and agitation required to achieve an acceptable level of
devolatilization is not known.

In the Composting alternative, biological treatment of the soil would

be employed to achieve contamination reduction. Even though composting
has proved successful for municipal sewage sludge, its application to
contaminated soils has not been proved. There are also technical un-
certainties regarding the microorganisms and nutrient seed material to

be used, and the degree of success which can be expected fram the process.

»,

The Land Treatment alternative involves spreading and cultivating of the
contaminated soils. Cultivation would be performed using agricultural
equipment such as disc harrows, rakes, or plows. OContamination reduction
could be achieved by volatilization and biodegradation. Although land
treatment has been used successfully for many years in the petroleum re-
fining industry, the rate or levels of treatment that can be achieved
for the waste contained in the stockpiled soil is unknown. As stated
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earlier, the ground water level at this site has been measured to be as
little as 2 - 5 feet below the surface. If the land treatment technique
were implemented and reduction of the hazardous waste were not achieved,
the migration of the contaminants to the shallow ground water table could
result.

The Off-Site Disposal alternative would require that any soil which failed
the KIA test be taken to an approved, permitted facility for ultimate dis-
posal of the contaminated soil. The soils would be excavated from the
stockpiles in lots of 100 cubic yards. The sampling protocol will provide
for a variable sampling frequency per soil lot to ensure a high degree of
sampling sensitivity. Any soil lots that do not exceed the key indicator
limits will be backfilled on-site in area's having no planning future
development. The site will be covered with an impermeable clay cap to
prevent potential leaching of any residual contamination into the ground
water. The material taken off-site for disposal would be manifested in
accordance with RCRA. There are no technical uncertainties associated
with this alternative. Standard construction, excavation, and earth
moving equipment and techniques will be employed. Existing permitted

. hazardous waste facilities will be allowed to accept the waste from this
site. In fact, this was the alternative implemented for the previous
cleanup effort at this site. The envirommental concerns associated with
this alternative are minimal. This alternative provides the additional
benefit of preserving the planned use of this site for a waste treatment
facility.

The cost of the various alternatives range from $3.0M to $5.3M, excluding
the No Action alternative. The following is a tabulation of the cost
estimates for the alternatives.

Cost Summary for Remedial Actions

Estimated Capital Estimated Post

Alternative Construction Cost Closure Cost*
1. Soil Aeration $4,595,000 $ 66,000
2. Land Treatment 4,238,000 66,000
3. Composting 5,297,000 66,000
4. On-Site Encapsulation 3,006,000 154,000
5. No Action -0- 154,000
6. Off-Site Disposal 4,324,000 49,000

*Present worth computed over 30 years at a 7 3/8% discount rate.



OCOMMUNITY RELATIONS

The Draft Feasibility study was made available for public comment. Copies
of the document were placed in repositories in the vicinity of the site. A
notice was placed in the local newspaper regarding the availability of the
Feasibility Study for public review, and to announce that a public meeting
was scheduled for February 23, 1984. The meeting was held at the City of
Philadelphia's Southwest Water Pollution Control Plant, and was attended
by representatives of EPA, the Pennsylvania Department of Envirommental
Resources, the City of Philadelphia Water Department, and several citizen/
environmental action groups.

Basically, the comments received from the public expressed their displeasure
with the lack of detailed information in the Feasibility Study, and indicated
a strong preference for implementing the alternative requiring off-site dis-
posal of all soil determined to be contaminated. They were adamantly opposed
to implementation of any of the alternatives calling for on-site contairmment
or treatment of contaminated soil. The public camment period closed three
weeks after the study was made public.

In response to the public comments received, extensive revisions were made to
the Feasibility Study, greatly increasing the degree of detail and supporting
documentation for the alternatives considered for cleanup.

CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

All of the alternatives evaluated (except No Action) were formulated to be
in compliance with RCRA land treatment, storage, and disposal technical and
administrative requirements whenever possible. Included were the physical
controls necessary (i.e., monitoring wells, leachate collection systems,
liners, etc.) to implement the on-site treatment and disposal alternatives.
The cost estimates developed for the alternatives took into account the
RCRA technical and administrative requirements which apply to the individual
remedial actions. The recammended alternate of off site disposal provides
a beneficial effect on the 100 year flood plain.

RECOMMENDED ALTERNATIVE

~Section 300.68 (j) of the National Contingency Plan (NCP) [47 FR 31180,
July 16, 1982] states that the appropriate extent of remedy shall be
determined by the lead agency's selection of the remedial alternative
which the agency determines is cost-effective (i.e., the lowest cost
alternative that is technologically feasible and reliable) and which
effectively mitigates and minimizes damage to and provides adequate
protection of public health, welfare, and the enviromment. Based on
our evaluation of the cost-effectiveness of each of the proposed alter-
natives, the comments received from the public, informations from the
Feasibility Study, and information fram the City of Philadelphia, we
recamnend that the Off-Site Disposal alternative be implemented. This
alternative includes: Resampling and analysis of the stockpiled soils
in 100-cubic-yard lots for the key indicator parameters; on-site con-
tainment of soils which do not exceed established parameter limits;
off-site disposal at RCRA approved facility of soils which exceed
established parameter limits; grading, completion of clay cap and cover,
and vegetating of the site. '

|
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The recommended alternative is the least cost alternative that is tech-
nically feasible and reliable, and which effectively mitigates and :
minimizes damage to and provides adequate protection of public health,
welfare, and the environment. It also complies with RCRA by calling
for off-site disposal of contaminated soil at a RCRA approved facility,
and the level of cleanup was determined in a manner consistent with the
RCRA methodology. In comparison, the alternatives evaluated calling
for on-site treatment of contaminated soil by composting and aeration
are more costly, and the reliability of the processes associated with
treatment of the waste present in the soil on-site is uncertain; the
Land Treatment alternative, although less costly than off-site disposal,
has technical uncertainties associated with it, and failure to achieve
the desired contaminant reductions could result in migration of hazardous
substances to the shallow ground water table; the On-Site Encapsulation
alternative is less capital cost intense, however, it will require a
longer term O & M period at a much higher cost than the recommended
alternative, is not as technically reliable as the Off-Site Disposal
alternative, and the high ground water table and fill material at the
Enterprise Avenue site are generally not suitable for construction of an
on-site disposal facility so long as there is another viable cost-effective
alternative for disposal. Although the on-site cell would be designed
to guard against releases, the hydrogeologic conditions at the site
(i.e., high ground water table, located within the 100-year flood plain)
would multiply the adverse effects of any failure of the cell which may
occur. .

The capital cost for the recommended alternative is estimated to be
$4,324,000. The monitoring and maintenance costs are estimated to be
$49,000 (present worth value) for a period of thirty years. A breakdown
of the capital costs appear in Appendix C.

OPERATION AND MAINTENANCE (O & M)

The O & M activities associated with the recommended alternative are in-
spection of the site (1 crew-day/year) and maintenance of the vegetated
cover (5 crew-days/year) at an annual cost of approximately $4,200. The
City of Philadelphia will assume full responsibility for O & M since it
is a city-owned property.

“ PROPOSED ACTION

We request your approval of the removal of all soil from the Enterprise
Avenue site which fails the established Key Indicator Parameter test.
This action will complete the cleanup of this hazardous waste disposal
site. The estimated total cost for this state-lead project is $4.82M,
which includes the cost for construction management. We also regquest
an allocation of $2.41M from the Superfund to fund this cleanup at the
50% level since it is a municipally owned site.

PROJECT SCHEDULE

- Approve Record of Decision May 1984
- Award Cooperative Agreement for Construction May 1984
-~ Start Construction July 1984

- Complete Construction November 1984
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Salngle No.

S-0059
S-0167
S-0169
S-0170
$-0192
S-0201
S-0207
5-0208
S-0209
S-0227
S-0228
S-0236
S-0239
5-0241
S-0242

Note

- All results measured in parts per million.

Sumary of Analytical Results of Soil in the

Results

51
110
330

61

51

39

49

83

59

59
100

98

51

38

42

TOX Stockpile

Sample No.
S-0243

S-0246
S-0247
S-0248
S-0250
5-0284
5-0295
S-0296
S-0300
5-0302
S-0303
S-0304
S-0306

Results

82
150
259

5,350
148
135

39

65

1,921
213
78
29



Sumary of Analytical Results of Soil in the
Volatile Organic Stockpile

Sample No. Benzene Ethylbenzene Toluene
S-0179 , 27 364
S-0180 24
S-0181 90 157
S-0183 28 22
S-0184 27
S-0188 17 24 35
S-0189 27
S-0193 19 -

S-0217 93 30
S-0218 158 53
S-0219 41
S-0249 86 47 330
S-0283 _ 1,000
S-0287 25
S-0288 36
S-0297 22
S-0298 18 283
S-0305 18 49 36
S-0307 18 427 438
S-0309 ] 43 33 : 54
S-0312 42 22
S-0313 42
S-0315 19
Note

All results measured in parts per million.
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Analytical Information on TOX Pile -~ March 1983

" TOX Toluene Benzene Ethylbenzene
" Quadrant ppm Ppm - Ppm Ppm -,
A 0.52 0.58 0.25 0.13
B 0.17 1.10 0.26 0.24
C 0.56 1.10 0.63 0.42
D 0.42 7.80 2.00 "1.30
EP Toxicity - Metals (ppm)
Quadrant As Ba Cd Cr Pb Hg Se Ag
A NF 0.32 NF NF NF  <0.001 NF NF
B NF 0.16 NF NF NF <2.001 NF NF
C NP 0.20 NF NF NF <0.001 0.012 NF
D NF 0.09 NF NF NF <0.001 0.011 NF
Composite of Quadrants (ppm unless noted otherwise)
Fl - 6.7 CN (T) - 1.11 Cu (T) - 462
NH3-N - 4.9 Ag (T) - NF Fe (T) - 45,600
NO3-N - 13.7 Zn (T) - 1054 Pb (T) - 960
pPH - 7.8 pH units As (T) - 35 Hg (T) - 0.
voC - <3 Ba (T) - 208 Se (T) - 2.
SPCD - 1300 mmho cd (1) - 12 Ti (T) - 21
Toc - 83 ety - 5.01 cz*® (1) - <4,
NF = Not Found
T = Total Metals



Analytical Information on Volatile Organic Pile - March 1983

: Tok Toluene Benzene EthYlbenzene
Quadrant ppm ppm ppm Ppm
A 0.24 0.50 1.20 0.53
B 0.26 l1.60 4.00 0.69
C 0.08 1.00 0.17 0.20
D 0.47 - 1.40 0.84 0.50
EP Toxicity - Metals (ppm)
Quadrant As Ba cd Cr Pb Hg Se Ag
A NF 0.30 NF NF NF <0.001 0.012 NF
B 0.01 0.13 NF NF NF <0.001 0.013 NF
Cc NF 0.14 NF NF NF <0.001 0.013 NF
D NF 0.10 NF NF NF <0.001 0.012 NF

Composite of Quadrants (ppm unless noted otherwise)

1.55 Cu (T)

Fl - 9.1 CN (T) - - 344
NH3-N - 3.9 Ag (T) - NF Fe (T) - 42,405
NO3-N - 259 Zn (T) - 1166 Pb (T) - 954
pPH - 7.9 pH units As (T) - 8 Hg {(T) - 0.85
voC -~ <3 Ba (T} - 226 Se (T) - 2.0
SPCD - 820 mmho cd (T) - 11 T7i (T) - 39
TOC - 122 et m - 69 <cr'® (1) - <4.0
NF = Not Found

T =

Total Metals

A~y



ANALYT1CAL INFORMATION ON TOX PILE - MARCH 1984

TOX Toluena Benzene Ethylbenzene
zample No. Quadrant ppn ppm . ppm ppm
A-1 A .

A-1 (duplicate) A 570 <5.0 <5.0 <5.0
A-2 (o

A=Y c 1,150 <5.0 <5.0 5.0
A= [

A-4 (duplicata) D

A-S D A

A-5 (duplicate) )} 2,860 <5.0 5.0 <5.0
A-6 B

A-6 {(duplicata) -]

A-7 . B 1,660 <5.0 <5.0 <5.0
A-8 A .

Field blank - . 47 <0.001

0.0059 <0.001
{distilled water) .




ANALYTICAL INFORMATION ON VOLATILE ORGANIC PILE - MARCH 13984

. T0X Tolueno Benzana Ethylbenzene
Sample No. Quadrant ppm ppm Ppm ppm
-1 A
B-2 c 530 <5.0 <5.0 <5.0
0-2 (duplicate) c 490 39 52 <5.0
8-] [o4
B-4 n
B-4 (duplicate) )] 460 7.9 <5.0 <5.0
B-S D
8-5 {duplicate) D
B-6 ' B R
B-7 B
B-8 A
B-8 (duplicate) A 2,320 54 9.8 39

Fiald Blank (soil)

R



ADDITIONAL ANALYTICAL INFORMATION ON TOX AND VOLATILE ORGANIC PILES - MARCH 1984

Toluane Benzene Ethylbenzene

Sample No. Pile Quadrarn ppm ppm ppm
A~1 TOX A <1.0 1.0 <1.0
A-2 TOX C 14 2.2 3.4
A~d TOX D 10 12 23

A-4 (duplicate) TOX D 23 7.6 59

A-5 TOX ] 3.0 1.5 5.9
A-6 TOX B 53 1.1 2.3
A-6 (duplicate) . TOX B 34 <l.0 <1.0
A-B TO0X A 1.2 <1.0 <1.0
B-1 Vol A 1.5 5.8 1.1
B-3 vol c <1.0 .0 <1.0
B-4 vol D 1.2 1.4 <1.0
B-5 vol D 5.0 14 1.6
B~5 {(duplicate) vol D 7.7 25 6.0
B-6 vol B 9.0 a8 1.3
B-7 vol B 2.4 2.9 4.9
Bb-8 vol A 1.4 <1.0 6.2
Field Blank (soil) - - €1.0 <1.0 .0




Tarp ¢

ANALYTICAL INFORMATION ON VOLATILE ORGANIC PILE - MARCH 1984

< o ' T0X Toluene Banzana Ethylbentene
Sample No. Quadrarn: ppa ) ppn pem Ppm
} ' . Bl A ) .
8-2 - o 530 <5.0 <5.0 <5.0
‘, B-2 (duplicate) c 490 3y ' 52 <5.0
B-3 C
. B-4 (duplicate) D 460 7.9 <5.0 <5.0
| B-S D
B-5 (duplicate) o
l B-6 ' B
B-7 B
B-8 A
A 2,320 5S4 8.9 $9

Field Blank (soil)

}

|
J B-8 (duplicate)
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Construction Cost Estimate
Off-Site Disposal
{Alternative 6)

Description

Floéd controls

Excavate material from stockpile
and transfer on-site

Segregate construction rubble

Analyze samples for key indicators

Backfill acceptable material and
rough grzde

Dispose cf contaminated material
at an approved off-site facility

Bury debris/rubble on-site

Complete site final cover

Quantity

1800 cu.yd.

18,000 tons

15 cfew days

200 samples

9,000 tons

9,000 tons
500 cy

25 ac

Subtotal (rounded)

Mobilization,

demobilization and
site services (10%)

Subtotal

Contractcr's Fee (16%)

Subtotal

Contingency

TOTAL

(15%)

$2,946,000

'§ 295,000

. $3,241,000

$ 519,000

$3,760,000

S 564,000

$4,324,000

Unit Cost Total Cost
$10/cu.yd $ 18,000
$4/ton $ 72,000
$1,000/ $ 15,000
crew day
$200 ea. § 40,000 -
$2/ton $ 18,000
$150/ton $1,350,000
$2/cy $ 1,000

. $58,000/ac $1,450,000



Post Closure Cost Estimate - Alt 6 (Off-Site Disposal)

: Annual
Description Quantity Unit Cost
- (3)

l. 1Inspect the site 1 crew day $500/crew

' day

2. Maintain the vegetated

cover 5 crew $600/crew

day _ day

Subtotal

Contingency (20%)
TOTAL Annual Cost

*
TOTAL Present-Worth Cost

. ,
"Present-worth cost is computed over 30 years

@ 7 3/8% discount rate; present-worth factor = 11.7

aAnnual Cost

($)
$ 500

$ 3,000

$ 3,500
$ 700

$ 4,200

$49,000
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HOT SPOT SO!L HANOLING PROTQCOL
ENTERPRISE AVENUE SITE

1.0 "INTRODUCTION

,

The closure ac:ivitie§/at the Enterprise Avenue Site will involve the
excavation, handling and off-site disposal of drummed waste praviously
disposed of on-site.’ A ground penetrating radar (GPR) survey of the site
is being performed to locate and map suspected pockets (groups of buried
drums. Specifications are being prepared for incorporation into a bid
document which will form the basis for inviting bids for removal of the
drumme | waste and hot spots followed by site closure by a contractor.

Records indicate that the burial of drums occurred during the period of
1971 through mid 1976. Ffrom the time the drums were buried on site it is
possible that contents from the drums have leaked and contaminated soils
surrounding the drum pocket. The term "‘hot spat' refers to any soils in

or around a drum pocket that are highly contaminated and saturated by waste
materials that have leaked from the drums. Leakage from the drums may have
occurred due to

e damage to the drums during handling and burial

e failure of the drums due to chemical activity and rusting in
the landfill environment.

2.0 PURPQSE AND OBJECTIVES

The protoco!l for removal of hot spots must meet the following objectives.

e the handling of hot spots must be accomplished under field
conditions so that excavation and earth moving activities
can proceed on an expeditious basis

e the protocal must be applicable to only those soils where hot
spots are most likely to occur

e the protocol must differentiate between the normal background
landfill conditions and those conditions that represent highly
contaminated soils due to waste material leakage from drummed

waste

e the protoco! must be consistent with the overall objective for
site ¢'>zure and removal of drummed waste
OR1gs
Ay
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e the ultimate handling and disposition of hot spot soil material
must be in 3 manner such that further leaching and migration of
contaminants from these soils will be minimized

e thHe-protocol should not invoelve any damage or disruption to the
clay layer which underlies the site and sarves to protect the lower
water bearing zone from contamination impacts.

3.0 DEVELOPMENT QF PROTOCOL

3.1 Mode! of Drum Pocket

Information indicates that drums were delivered in truckload quantities

and dumped into the landfill. After the drums were deposited, they were
covered with incinerator residue and buried. As a result buried drums will
be found in groups or pockets of many drums. B8ased on this scenario for
drum burial Figure | depicts a typical cross-section through the landfull
site and a drum pocket.

The ground penetrating radar (GPR) survey work being conducted at the EAS

site is being used to plot the location of 'buried targets.'' These targets
relate to the probable location of a pocket or group of buried drums. Each
pocket of drums in turn corresponds to a trucklocad of drums that was delivered
to the site and buried. :

From Figure 1 it can be seen that any leakage of contents from the drums

located in the unsaturated zone will be expected to migrate in a generally
vertical direction under the influence of gravity. Lateral migration due
to chemical diffusion is minimal and can be assumed to be restricted to a
few inches of soil around the drum pocket. Ouring excavation of the drums

" these soils along the sides of the pocket will be removed as the drums are

located and dug out. With the primary migration pathway being in a vertical
direction leakage could contaminate soils within the pocket of drums and
below the drum pocket and thereby create hot spots in these soil locations.

Based on this analysis of the drum pocket, surrounding the soils, and
potential hot spot material, a soil handling protocol has been developed
that addresses the identification of potential hot spots according to

e physical condition of the drums | ' OR’GINAL
' (Red)

-

e location of the soils with respect to the drum pocket
e analytical testing of soils for key indicator parameters.

Two approaches will be employed for handling the soils that may have been
contaminated from the contents of the drums. In those cases when the soils
have . _cn highly contaminated by the drum contents and are classified as
hot spots they will require off site disposal. For those soils that are
located in close proximity to the drums and for which there is no evidence

- 21-
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of high levels of contamination reburial on-site will be employed. On-site
areas designated for receiving the soils must be located at least 3 feet above
the first water bearing zone so that the soils are not placued in areas that
are subject to continued leaching by groundwater.

3.2 Temoorary Storage/Staging Areas

Temporary on-site storage will be required for handling materials excavatad
from the drum pocket as follows:

’

Storage Area ' Function
1. Orum Staging Area = Temporary drum storage for analysis and

Identification, staging, materials bulking,
repackaging and transfe:- for off-sita
disposal.

2. Clean Soil Staging Area - Temporary storage of clean soils for use
as backfill as drum pocket excavation and
materials removal is completed.

3. Soil Holding Area - Temporary storage of soils for analytical
: testing followed by use as select fill on-
site or transfer for off-site disposal.

Table | summarizes the soil handling protocol to be used during the drum
excavation activities. -The soil categories identified in this table relate
to the drum pocket concept as shown in Figure 1. in this table eight soil
categories are identified along with the handling procedures, analytical
testing requirements and final disposition for that soil category.

‘e

T4

i""".'l

3.3 Soil Categorias and Handling Gory,

3.3.1 Soil Cover over Drum Pocket

Soil Category | relates to that soil found above the drum pocket. This

soil has not been contaminated due to the leakage of drum contents and there-
fore is not subject to classification as a hot spot. The procedure will be

for removing this soil material to a clean soil staging area where it can be
temporarily stored. After the drum pocket has been excavated and drums removed
according to this protocol soil from the clean soil staging area can be used
for backfilling of the excavation.

3.3.2 Soil Mixed with Drums

The soil which is mixed with the drums in the drum pocket will be handled

using several procedures. |f the drums are found to be intact with no signs

of leakage or spillage the soil mixed with the drums (shown as Soil Category 2)
can be removed to the clean soil staging area. This protocol reguires that

the clean soil be successfully separated from the buried drums during excavaticr



SO!L HANDLING PROTOCOL

~ FOOTNOTES
S ———————
v
/
(1) Select Backfill:; To be used as backflll on-site in areas that
o/ are at least 3 feet above the high elevation

y of upper water bearing zone.
(2) Minor Spillage
(Solid): : -Spillage being im ncn-liquid (not freely flowing)
form; and spillage residue located wichin |
foot of the drum; and no more than § drums in
each pocket showing signs of minor spillaqge,

(3) Orums in Good | '
Condition: Drums capable of being handled without additicnal
leakage/spillage of contents.

(4) Spot Check Based on field conditions and inspections, com-
posite samples will be collected for verification
purposes, using the key indicator parameters.
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Soil Category 3 involves soil mixed with drums in the drum pocket with

4rums containing solid waste material and being in good condition. Visual
inspection of the drum pocket should indicate that only minor spillage of
solid material may have occurred and is limited to the soils immediately
adjacent to the drums. The recommended procedure for this category of soils
is to separate the drums from the soil and remove the drums to a drum staging
area. Any solid spillage residues will be properly containerized and removed .
to the drum staging area. Soil will then be collected and removed to the
clean soil staging area. Guidelines are provided in this protoco! in the form
of footnotes for determining when drums can be classified as being in ''good
condition' and spillage can be viewed as being ''minor'' in extent.

The Soil Category 4 addresses those soils mixed with drums in the drum pocket
when the drums are in poor condition and visual evidence indicates that drum
contents have leaked. In this situation the soils in the drum pocket have
been exposed to the contents of the drums and therefore will require special
handling so that they do not become a future source of contamination. In this
case the soils may be classified as a hot spot depending upon the level~ and
type of contamination.

The Category 4 soils will be separ ted from the drums and removed to a soil
holding area for amalytical testin. . Two composite soil samples will be
collected from théese soils and one 3f the samples tested for the Key Indicator
Parameters as shown in Table 2. S. wple collection protocel is shown in

Table 3.

3.3.3 Soil Below the Drum Pocket

The next category of soils, Category 5, invnlves those soils located below

a drum pocket. This layer of soil i. located between the bottom of the drum
pocket and the top of the clay layer. Soil Category 5 addresses those. soils
below a drum pocket where the drums z-e shown to be intact or contain solids
that have not leaked or spilled. This corresponds to the Soil Categaory 2
previously discussed. For the Category 5 soils no excavation, testing or
removal is required.

The Category 6 soils encompass the soils located below the drum pocket where
the drums are in good condition and contain only solid materials with evidence
of only minor spillage around the drums. This correlates with the condition
described for Soil Category 3 previously discussed. Yn this situation any
sources of potential contamination will have been removed when the drums are
excavated and when any spillage is collected from the soils in the drum pocket.
For the Category 6 soils no excavation, testing or removal is required.

Category 7 soils are those soils located below a drum pocket where the drums
have leaked and the distance between the bottom of the drum pocket and the
clay layer is 2 feet or less. |In this particular case the soils below the
drum pocket may have received contamination due to leakage of contents from
the drums. The protocol for this soil category calls for the excavation of
the soils down to the top of the clay layer. Under no circumstances should

-5_ . . '-: ' ‘
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Indicator

1. ToX
(Total Organic Halogen)

2. Organic Scan (V)

o Benzene
o Toluene
0o Ethylbepzene

(%)
™
-«

Toxicity (5)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

©CCcCO0O0CO0OO0OOO

4. Other Tests

Footnotes discussed in Appendix A.

Table 2

Soil Analysis - Key Indlcatos

Limit

25 ppm

12 ppm (2)
15 ppm (3)
15 ppm (4)

Analytical
Protocol

/

40 CFR Part 261 Appendix 11

To be based on, field inspections
and specific conditions of In-
dividual drum pocket.



Table 3

Soil Handling Analytical Protocol

Sampling of soils in soil holding area.

3. Two composite samples will be obtained from each drum pocket sail
category designated for testing.

b. Each composite will consist of 4 surface grab samples; the grab
samples for the conposite will be of roughly equal quantities.

c. One grab sample should be collected from each of the quadrants of
tne soil pile. '

d. The surface grab samples will be collected as representative samples.
The EPA 600/2-80-018 January 1980 document will be usaed as guidance
For'representative sampling techniques.

e. One composite sample will be analyzed for key indicators and the .
second will be retained for retesting if necessary.

Sampling of Category 8 Soils in Excavation Below Orum Pocket.

a. Two composite surface soil samples will be obtained from the
excavation below the drum pocket as it relates to the Category 8
saoil protocol.

Analytical Testing.

a. Analytical testing will be performed in accordance with the protocol
as shown in Table 3.

b. If any one of the analytical testing limits are exceeded, the soil
will be removed for off-site disposal; additional testing may be
required to meet the requirements of the disposal Faci!ity.

ORIGINAL
{Red)
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excavation continue into the clay layer or resylt in damage to the clay layer.
These soils are to be removed to the soil holding area for testing. If the
key indicator limits are not exceeded the soil can be used as select fill

on site however if the limits are exceeded off site disposal is required.

~
~——

The Soil Category 8 are similar to that described at Category 7 however the

- distance between the bottom of the drum pocket and the clay layer is grea:ér
than 2 feet. In this case contamination of the bottom soils may have occurred
due to drum leakage however the depth to which this contamination may have
migrated is not known. The first two feet of soil below the drum pocket is to
be removed to the sdil holding area for testing. After excavating this 2 fcort
layer of soil a composite sample collected from the bottom of the excavation
should be tested for key indicator parameters to determine if additional
excavation is required. The sample collection protocol is shown in Table 3.
|f the key indicator limits are exceeded an additional 2 foot soil layer
should be excavated or to the top of the clay laver whichever comes first.

If additional soil is excavated below the initial 2 foot layer the soil should
be removed to the holding area for testing and ultimate disposition.

~—

. ORVGHV
- -4- (t"l’Ed)‘“



3.4 Key Indicator Analyses

A key indicator methodology will be used for the testing of soil samples.
The key indicators which will be used have been selected from a review
of the existing records pertaining to the type and quantity of waste
materials buried in the landfill.

3.4.1 Organic Scan

In general the waste materials are organic in nature. The primary consti=-
tuents of these organic waste materials include oil sludges, waste oils,
toluene, xylene, and other generic descriptions such @s waste acids, soaps,
latex, and laboratory wastes. .Many of these materials may not be hazardous
by their chemical nature and, therefore, will not require secure off site
disposal. The objective of the key indicator analysis is to identify
‘those contaminants that are most likely to be found on-site and are of
greatest concern with respect to potential environmental impacts.

The results of WESTON's August 1979 Phase | site investigation work basically
confirmed these existin~ records. On site contamination of the upper water
bearing zone was organic in nature with 'nly isolated evidence of pcssible
contamination from heavy metals. Records indicate that metallic bearing
wastes were deposited on-site but Phase | did not indicate that heavy metals
are a major potential contaminated problem. Organic contaminants that

were identified included benzene, toluene, ethylbenzene, and xylenes.

It should be noted that these contaminants are generally found in relatively
low levels and were also detected in back groundwater samples. The highest
level of benzene was found in a background monitoring well.

- The key indicators selected for analysis are shown in Table 2 . With the
exception of EP toxicity, analytical limits have not been established
for characterizing these parameters as relating to hazardous or -=onhazardous

levels. To establish these types of limits several literature .Jurces
were ysed to provide guidance as follows: .

e 13981 background levels in soils at the Enterprise Avenue site
e 1981 groundwater readings in the Enterprise Avenue site

e Fresh water criteria

e Salt water criteria /
e Human health criteria ' ,
e Chemical characteristics. including sélubility and toxicity

e The levels of contaminants in groundwater as measufedxdyring
the Weston's Phase | (August 1379) Site |qvestigat10n Report.



The objective in establishing limits for the key indicators is to provide
guidance. for idenzifying hot spots. Hct spots are those soils that have
been highly contaminated due to.the leakage of contents from the huried
drums. The levels Qf contaminants in a hot spot shou.d be many times
greater than the concentration of these contaminants in background samples.
The chemical levels in the hot spot soils should be similar to the original
or chemical composition of the drum contents.

Ouring WESTON's Phase | field investigation it was suspected that the

PWD 71 monitoring well was placed in or through a pocket of buried drums.
This evidence is based on the fact that this we!l reflected levels of
contamination that were much greater than that observed in aother wells and
the fact that this well continued to foam for many months after i% was
developed. The TOC readings in this particular well were 100 times (2 orders
of magnitude) greater than TOC levels recorded in other wells located within
the site perimeter as measured in 1979. This well was rasampled and
retested in 1981 and the findings indicated that TOC readings in PWD #1

are generally 20 to 50 times greater than TOC readings in other wells

within the site. The analytical readings for thse wells are presented in
tabular form in Appendix 8. These readings provide a vardstick with

respect to assessing the relative levels of contamination that may be

found in a hot spot as compared to ather scils at the site.

In developing the limits for the key indicators the present maximum

background levels for the various parameters were identified. The

upper limit for the key indicator was computed at 75 times the maximum
background level. The multiplier of 75 was selected based on the relative
readings measured in the PWD #1 monitoring well for TOC. As the limits

were set they were compared to the maximum freshwater criteria for reasonable-
ness and found to be comparable.

This approach is consistent with EPA's methodology which uses 100 times
drinking water standards for establishing the limits for EP toxicity
under RCRA. The human health factors under the water quality criteria
also utilizes a two order of magnitude (100 x) methodology for assessing
an incremental increase of cancer risk over a lifetime.

3.4.2 EP Toxicity

The EP toxicity test will be applied for analysis of EP metals only.

The EP limits as published in the RCRA part 261 criteria will be used

as limits. Only the EP toxicity for metals will be applied due to the

fact that the TOX indicator will detect the presen;e,éf pesticides/herbicides.

’

3.4.3 TOX

TOX levels in background surface soils on the landfill area ranged from
0.27 - 0.33 ppm. These levels are generally higher than the concentrations
of pesticides and chlorinated organic valatilss as measured in groundwater
monitoring wells during the 1979 Phase | study. The highest concentration
recorded in the Phase | study was 134 ppb measured in a deep well outside
the landfill nerimeter. '

0&761
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The hot spot limitation for TOX utilizes the same 75 x methodology discussed
for the other organic key indicators. Using the highest recorded TOX in
background the computed limit is 25 ppm.

As a reasonableness comparison for this limit the RCRA EP toxicity limits
for pesticides wefe reviewed. The EP limits for Z.40 and methoxychlory
are 10 ppm. The TOX Vimic of 25 ppm Is reasonable considering that chlorinated;

pesticide compounds may be found in the presence with other chlorinated
argamics{

3.4.4 OQther Tests
Cepending upon specific conditions observed in individual drum pockets
other analytical tests may be needed for identifying hot spots. These
tests, if needed, would be initiated based on field observations during
excavation. Tests which may be conducted include:

e pH of the saoil

e "B of oils

e. Cyanide

o Specific conductivity

e Ignitability

e TOC

. _‘('/ 4'4 ‘
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Analysis of Key Indicator Limits




APPENDIX A

KEY INDICATOR FOOTNOTES

(1) Organic Scan: Compounds were selected based on types of compounds
) dumped at the site as determined by existing records.

(2) Benzene:

1981 background Jevels. in soils = €10 =~ 168 ppb
1981 groundwater in landfill area - <10 - 102 ppb
Fresh'water criteria - 5,300 ppb

Salt’'water criteria - 5,100 ppb

Human health - 0.066 - 6.6 ppb

Characteristics of benzene

O 0O0OO0O0OO

- Yslightly solublé' in H,0 1: 1%50 parts H,0 - 630 ppm
- Oral-human LDL : 50 mg/kg

o In August 1979 background ranged to 500+ ppb in a groundwater
sample outside of 1andfill parimeter.

Analzsts

(1) ‘Benzene levels in background soils correlates with that in
landfil]l groundwater =«~1:1 (both 10-100+ ppb range) -
(2) Benzene is only 'slightly soluble' in water

(3) Fresh water criteria maximum range 3-7 ppm

(4) Assume that ''1,5-2 (50-100) order'oFAmagnitude‘r+
greater than maximum 1981 background levels in soil
and groundwater ": identifies a hot spot (e.g. 75 x 168
J3/1 = 12,600 ppb): 12 ppm - this is basically consistent
with fresh water criteria (5.1 ppm).

++ Consistent with TOC reading @ PWO #1 which is a "hot

spot'' which is 20-50 x TOC in other wells per 1981
measurements and 100 x TOC per 197S measUrements.

(3) Toluene: |
1981 background in soils - £10-50.1 ppb

]
o 1981 groundwater in landfill area - {10-200 ppb(generally
in range of 75 ppb)
o Fresh water criteria - 17,500 ppb
Q@ S... water criteria =~ 5Q000-6300 ppb
"0 Human health - 14.3 ppm _ 'q/b
o Characteristics of Toluene ’;fuz

- '"Very slightly soluble" in water (1ess soluble
than benzene)

- « 0 uo _
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o

(n August 1979, Toluene ranged to 1240 ppb inside

1andfill perimeter in groundwater and 300+ ppb
outside 1indfill perimeter.

Analysis
(1)

(2)
(3)
(&)

(5)

—

Toluene levels in background soils correlates with
that in landfill groundwater yl:]

Toluene is ''practically insoluble'" in water
Fresh water criteria range 2.3-5.2 ppm

Assume that ''1.5-2 50-100) order of magnitude''
greater than maximum 1981 background levels in
groundwater or soil ®~ (dentifies a hot spot
(e.g. 75 x 200.g/1 = 15,000 ppb)--

15 ppm is generally consistent with fresh water
maximum criteria of 17.5 ppm and benzene limit of
12 ppm :

Toxicity levels for Touene and benzene are comparable

(4) Ethylbenzene:

0O000O0O0

o

1981 background in soils = 410 ppb

1981 groundwater in landfill area =~ £10-199 ppb
Fresh water criteria - 32,000 ppb )

Salt water criteria - 43 ppb

Human health - 1.4 ppm

Characteristics of ethylbenzene

- ‘"insoluble to practically insolubel' in water
- Oral-rat LDSO: 3,500 mg/kg

In August 1979 background ranged to 486 ppb in landfill

groundwater to S50 ppb outside landfill perimeter

Ana]zsis

(1)
(2)
(3)
(4)

/

Ethylbenzene was not found in 3 soil samples
Ecthyibenzene is ''practically insolubg“ in water
Human health criteria is 1.1 ppm ,

Assume that ~= 1.5-2 (50-100)} order of magnitude
greater than the maximum 1981 background levels in
soil and groundwater/i- identifies a hot spot (e.g.
75 x 1399 yg/l - 15,000 ppb).-. - ~<

15 ppm which is basically consistent with that for
benzene and Toluene and the fresh water criteria of

32 ppm.

A-2 :



(5)

EP Toxicity:

EP Toxicity analysis will be performed only for EP metals. The
presence of pesticides will be gauged from the results of the TOX
Analysis. ‘ o
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1. SUMMARY | 2

The City of Philadelphia Water Department has retained WESTON for
engineering services relative to a Remedial Acrion Program for the
Enterprise Avend= Site. Under the program, a groundwater an surfa_e
water monitoring program will be performed to identify potentigl

-migration of contaminants from the site.

WESTCN has determined, by inspecting the monitoring wells insralled in
1379, which wells could be used for monitoring duriag the currant
remedial action program. :

 Nearly one-third of the 1979 Qélls could not be located or weare blocked.

These included three qélls which were.to be used for montioring during
this phase of the project. Therefore, three new wells were constructed.
Including the new vells, a total of nine wells ware chosen for

monitoring purposes. 0Of the nine, five were into the dcep.water-bearfng-
zone and four were into the shallow water-tearing-zone. All monitoring
wells are cased and capped.. : '

2. INTRODUCTION _

In March 1981, the City of Philadelphia Water Ou.artment reizined WESTON
for engineering services relative to a Remedial Action °rogram for the
Enterprise Avenue Site. Under the program, 3-¢croundwater and surface
water monitoring program will be performed to identify potential migration
of contaminants from the site. The program calls for monitoring the
lower water-bearing-zone with five wells located in backeround locations
west, north and east, as well as down gradient of the site. In addition,
four wells constructed in the shallow water-gearing-zone will be sampled.
The objective is to use wells constructed during the 1979 Phzse | study

whenever possible.

3. BACKGROUND

In 1979, WESTON perfarmed a study of the Enterprise Avenue Site, which
included characterization of the groundwaters. A tatal of 68 groundwater
monitoring wells were constructed 3s part of this study. The 68 borings
were made with six-inch hollow stem augers or by driving four-inch stesl
casings and washing the soils with a cutting bit. Upon completion the
test borings were converted to monitoring wells by insertion of PVC
plastic well screens and riser pipes. ‘

Fifty-six shallow wells were completed into the fill or silty clay and’
12 deep wells into the gravelly sand. Of the 56, 36 penetrated the fil}
on-site and the remaining 20 were installed around the perimeter of the
fill to examine background values of water quaiity. Eight of the 12
wells completed in the gravelly sand lie downgradient of the site. The
remaining four were located to represent background conditions in the
deeper water-bearing-zone. '

4. SURVEY OF PRESENT CONDITIONS

In April 1981, WESTON surveyed the site to determine the status of these
wells. The survey was difficult due to the extreme vegelllion cover
which restricted access and visibility. The results of the survey are
shown in Table 1. . ‘%,

(o
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_S5. SELECTION OF MONITORING WELLS -

The results of the survey of present conditions were reviewed with the
Philadelphia Water Department in May 1981. HNine'monitoring welils were
selected as follows:

e Four wells for shallow zone water monitoring (PWD's #12s, 64s,
65S and 55S). The latter would be a ncw well.,

e Ffive wells for deep zone water monitoring (”W0's #140, 44D, 64D, S50,
570). MNumbers 550 and 640 were new wells. (he location of
these wells is sh0wn'in Figure 1.

All wells selected For monitoring purposes were Fx;aed with locking caps
to preserve the nntfgrlty of the monntornng progran

The location arrangement provides three well pairs (shallow weli near

a deep well). Pair PWD #64S and 640 is located south of the site and

pair PWD #12S and 44D is located east of the site. These two pair provide
down-gradient measurements., Pair PWD #55S and 550 are located northwest
of the site and provide up-gradient ba-%ground measurements.

Since PWO #550 and #64D0 will also be used for water level mcnitoring
and recording, both of these wells were constructed as o accomodate
monitoring equipment.

6. WELL CONSTRUCTION -

‘Wells selected for monitoring were inspected for integrity and, in the
case of pairs of wells (shallow and deep), to confirm isolation between
wells.

The drilling of the new wells, :nstallat:on of casings, caps and water
level records was completed in July 1981.

The "'sampling program was initiated in August.’1°81 Th;lana!yticat
program description and |n|t|al results are prescnted in Technical
Report #4.

ORIGINA(
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. (1) \\Iotal
Well 7 Deoth
(Fe)
PWD-15 20
-25 8.5
-3 10
-4 11.5
=58
- =85 17.5
-7s 11.5
-8S 36.5
-9s 15
-10s 26.5
=110 45.5
-118
128 15
-13s 15
-14p 24.5
-1ks .15
-155 16.5
-160 26.5
-16s 15
-17s 25.5
-18s 20
=198 21.5
-20s 20
-21s 20
-225 20
-235 20
-24s 36.

1)
(2)

""S$* denotes

5 .

Table 1

o

Monitsr ‘well Survey

Screen

shallow well, 'Z

8lank indicates not checked

d2e3 well.

v—:f‘r—f:'--‘( _— N - A

(2) (2)

Cepth ts Water
(fe)

-

3.8
k.o
5.7

762
2.26

12.72
13.25

13.30

Settin Present Deoth ~
"T??TJi (Fo)
, 10 . --
5 7.6
7 10.0
8 5.0
Not Found
7 3.3’
) -
14 --
14 -
20 --
42 32.5
Not Found
15 13.5
- Not Found '
23 23.0
14 14.0
Not Found
Not Found
Destroyed in 197¢
21 - 3locked
20 20
20 18
Not Found
20 20
18 18
20 --
33 33

/
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Well #

PWD-25S
-26S
-27s
-28s
-295
-30S
-318
-325
=33s

-345

-35S
-36S
=373
-38s
=400
-41D
=420
-430
-440
=450
-46s
-47s
-48s
-4gs
-550

55>

~-TJotal

Bepth
ft

15.5
21.5
20
26.5
25
25
25
25
40
40
35
35

32

40

33.5
9.5

e e

vv { ! T‘!.‘] )
v/ Juud

Monitor Well Survey

Setting

19
15
19 -
19

23.5

23
23.5
24

30

(Continued)

Present Ceoth

(fr)

Not Found
Not Found

Not Found

Not Found

Not Found
13.0
9.75
19.
13.7

Not Found

No<t Foundl

20.0
16.7
Not Found
Not Found
Not Found
Not Found

Destroyed i

30
Not Found

Not Found

Not Found
Not Found

Not Found

Not Found (Redrilicd)

15

Depth to Water

(fe)

6.65
3.65
.9:27
7.57

12.95
‘14,40

k.75

0&7@7
medf"’l



Well #

PWD-57D
-58S
-595
-60s
-61s
-625

-63s

-64S
-640
-85S
-66S
-67s
-68s
-695
-708

-~

' Total
Depth

zfts
50

19. 4
9.5,

16.5
29
25

21 S
15
21.5;
35.0
1.5
11.5
15
16.5
31.5
28.5

fable 1

Monitor Wel: Survey
(Continued)

Screen
Setting Present Cesth
(fz) (Fe)
4.5 41.5
16 16
13 14,5
27 27
21 21
20 20
13 10
21 21
34 34
9 13.8
Not Found
Not Found
Not Found
Not Found
Ndt -Found

Deoth to Water

(re)

14.30
8.47
4,15
3.82
7.05
2.86
2.52
6.55
6.75
9.05
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. SUMMARY © : : .

The City of PhiTadelphfa Water Department has retained WESTON for engineering
services relative to a remedial actlion program for the Interprise Avenue
Site. One element of the program involves a groundwatler and surface water
ronitoring program. The objective of the program is to identify potential
migration af any contaminants from the site.

The water quality monitoring program involves monthly sampling of both
groundwater and surface water. An expanded analyses will be performed
every sixta month beginning with the first month.

The first monthly saybling round has been performed and analysis results
are presented, , '

.

2. INTRODUCTION

In March, 1981 the City of Philadelphia Water Department retained WESTONM
‘or engineering services relative to a remedial action program for the
Enterprise Avenue Site. As part of the program, a grcunduater and surface
water monitoring program is being performed to identify patential migration
of contaninants from the site. The program requires moniioring the shallow
and deep water-bearing-zones as wel] as several surface water locations.

3. GROUNDWATER QUALITY MONITORING

As described above, the shallow and deep water-bearing-zones are being
monitored utilizing groundwater wells. There are four wells (PWD 212§,

55S, 645 and 65S) constructed into the shallow zone znd five wells (PWDZ14D,
440, 55D, 570, and 64D) constructed into the deep zcne. The Tocations of
these wells are indicated on Figure 1,

The nine wells described are being used to coiJcct groundwater samples.
needed to monitor potential migration of any contaminants from the site.

Samples are being taken from each well on a monthly basis. Initial samples
were taken in August, 1981. Sampling will continue throughout the field .
work and for twelve months subsequent to site closure. Every six months, ..
from the initiation of the sampling, an expanded set of anaiyses will be ;
performed until twelve moaths after site closurec. '

The follawing monthly key indicator analyses will be performed on the water
samples: .

e pH : P
e TOC . RToE
e VOC 2 aon’
s TOS ST
s Specific Conductance ) 0

8/4



‘Twice per year, from initia
will be performed,

—

A WESTON/City Water Department team will collect the. sam

analyses will be performed

be reported to the City with appropri

“b4. SURFACE wAT:SR HOMITORIN

The expanded analyses includes

tion of sampling, an expanded ser of anajyses

e Prilority pollutant analysis @ Arsenic
e Fluoride e Barium.
e Ammonia-Nitrogen o Cadmiym
e Nitrate-Nitrogen e C(Chromium
e pH-. ® hex. Chromium
e TDS e Copper

8 Specific Conductanc o lron

e TOC e e lecad

e VOC o 8 Mecury

o Cyanide ¢ o Selenium
e Silver /. o Titzaium
e Zinc //

2les and the
in WESTON's laboratory. The results are to
ate interpretation as applicable.

G

Surface water samples are b
concurrently with the groun
stations as indicated on Fj
Station

$-4

5-8

Samples are being collected at these s
parameters as the groundwater samples.
surface water samples during actual stor
and the surface water sample collection

5. ANALYSIS RESULTS.

Presently, the first monthly sampling rou
presents the results for August, 198],

Due to the time of
these instances
second month,

The sampling protocol involves
"normalize' the contents of

are collected and returned

year, and the minimal rainfal
» the expanded set of analyses we

eing collected on a monthly and biannual frequency
dwater samples. Five surflace water sampling
gure 1, are included as follcws:

Location
Background on Eagle ércek.
Jandfil) at Fort

Background south of the
Mifflin,

Eagle Creek adjacent to the Tandfil1,

Background on tributary o Eagle Creek.

Eagle Creek downstream from landfill.

tations and analyzed for the same
The need 20 collect and analyze
m runoff cenditicns is being assessed
schedule may be altered accordingly.

-

nd has been performed.. KTabIe ]

1 some wells were dry, In

re postponed untij the

e

tes to A? : . 

pumping the wells for 15-15 ming 2

Then, the appropriate volumes
aboratory for analysis.

the wells,
to WESTON's 1
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