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MIDCO II site is a seven-acre storage and disposal facility in Gary, Indiana. The
>unding area is predominantly used for industrial purposes, and includes
-her potential hazardous waste sites. The underlying aquifer is highly susceptible
sntamination from surface sources because of the high water table; however, in the
1i+t—~ of the site, the aquifer is used primarily for non-drinking water purposes.
38 operator as at another Superfund site, MIDCO I, began waste operations,
1diﬂg drum storage at MIDCO II during the summer of 1976. Following a major fire at
1IDCO I site in January 1977, MIDCO transferred the operations from the MIDCO I site
1e MIDCO II site. Operations included temporarily storing bulk liquid and drum
23; neutralizing acids and caustics; and disposing of wastes by dumping wastes into
:e pits, which allowed wastes to percolate into the ground water. One of these
, the filter pit, had an overflow pipe leadlng into a ditch, which drained into the
Dy Grand Calument River. By April 1977 approximately 12,000 to 15,000 S5S-gallon
3 of waste materials were stored onsite. Additionally, an estimated ten badly
‘ziorated and leaking tanks were holding wastes including oils, oil sludges,
-inated- solvents, paint solvents, paint sludges, acids, and spent cyanides. 1In
3t 1977 a fire at the site destroyed 50,000 to 60,000 drums. Although most drums
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:ract (continued).

e badly damaged a substantial number of drums, including 75 to 100 drums containing
inide, survived the fire. EPA conducted a preliminary investigation resulting in the
stallation of.a 10-foot high fence around the site. 1In 1984 and 1985 EPA conducted
:rgency removal activities including repairing and extending the site fence: removing
st of the remaining drums, tanks, and debris from the site's surface; and removing

* ‘Sludge pits and filter pit contents. The resulting PCB-contaminated soil pile was
ioved and disposed of in an offsite hazardous waste landfill in early 1986, and most
the cyanide-contaminated pile was also removed. Removal activities ended in January
}6. The primary contaminants of concern currently affecting the soil, sediment, and
und water are VOCs including benzene, toluene, TCE, and xylenes; other organics
:luding PCBs; and metals including arsenic, chromium, and lead.

le selected remedial action for this site includes excavation and treatment of 35,000
3 of contaminated soil. and waste materials using solidification/stabilization

.lowed by onsite disposal; excavation and onsite solidification/stabilization of 500
3 of contaminated sediment; covering the site in accordance with RCRA landfill A
»sure requirements; ground water pumping and deep well injection in a Class I well if
+ grants a petition to allow land disposal of waste prohibited under RCRA; if a
:ition is not approved, ground water will be treated using air stripping and a liquid
1se granular activated. carbon polish system to meet EPA requirements (LDR treatment
:ndards), followed by deep well injection or reinjection into the aquifer:; ground

.er monitoring; and implementing deed and access restrictions. The ground water
atment and underground injection portions of the remedial action may be combined

.h remedial action for MIDCO I. The estimated present worth cost for the

ed.al action is $18,596,400, which includes annual O&M cost of $733,000, if ground
er is treated; or $14,419,000, which includes annual O&M costs of $301,000, if

ound water is not treated. '



. - DECIARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATTON

Midco II
Gary, Indiana

OF IS AND

This decision document presents the selected remedial action for the Midco
IT site in Gary, Indiana, developed in accordance with CERCIA, as amended
by SARA, and, to the extent practicable, the National Contingency Plan.
This decision is based on the administrative record for this site. The
attached index identifies the items which comprise the administrative
record upon which the selection of the remedial action is based.

‘mestateofnﬂiaraisexpectedtocormrwimmeselectedmredy.
DESCRIPTION OF THE SEIECTED REMEDY

This is the final remedial action for the Midco II. A surface removal
action including removal and off-site disposal of wastes in drums and sub-
surface materials in the former sludge pit and filter bed has been
campleted by U.S. EPA. The final remedial action will treat the highly
contaminated subsurface scoils and materials that remain at the site ard
that are contributing to ground water and surface water contamination near
the site, and will treat the highly contaminated ground water near the
site. These actions will address the principal threats posed by the site
which include public health risks due to future development of the site,
public health risks due to off-site migration of ground water, environ-
mental impacts on the ditch northeast of the site and down—-stream

The major camponents of the selected remedial actions include:

- On-site treatment of an estimated 35,000 cubic yards of contami-
nated soil and waste material by solidification/stabilization
followed by on-site deposition of the solidified material. :
The solidification/stabilization operation will be considered
successful if it reduces the mobility of contaminants so that
leachate from the solid mass will not cause exceedance of health
based levels in the ground water.

- Excavation and cn-site solidification/stabilization of
approximately 500 cubic yards of contaminated sediments in
the ditch adjacent to the northeast boundary of the site,

-  Installation and operation of a ground water pumping system to
intercept contaminated ground water from the site;
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- Installation and cperation of a deep, class I, underground

injection well for disposal of the contaminated ground

- water; of if a no-migration demonstration is disapproved

. by U.S. EPA, installation and operation of a treatment
systemforﬂ\econtammatedgmmiwatertoramve
hazardous substances followed by deep well injection of
the salt contaminated water; or installation and operation
of a treatment system for the contaminated ground water to
remove hazardous substances followed by reinjection of the

- salt contaminated ground water into the Calumet aquifer in
-a manner that will prevent spreading of the salt plume.

- Installation of a conduit in the ditch along the site and
a final site cover satisfying RCRA closure requirements,
if applicable or if considered relevant and appropriate
(the quality of cap required will depend on the results of
tests on the solidifed material;

- Restriction of site access and imposition of deed restrictions as
appropriate; 4

- Related testing and long term monitoring.

The groundwater treatment and underground injection portions of the
remedial action may be combined with the remedial action for Midco I.

In this case, the combined treatment constitutes an on-site action, for
purposes of the Off-site Policy and for compliance with the requirements
of the Rescurce Conservation and Recovery Act.

DECTARATTON

The selected remedy is protective of human health and the enviromment,
attains Federal and State requirements that are applicable or relevant and
appropriate to this remedial action ard is cost-effective. This remedy
satisfies the statutory preference for remedies that employ treatment that -
reduces toxicity, mobility or volume as a principal element and utilizes
permanent solutions and alternatlve treatment technologies to the maximum
extent practicable.

Because this remedy will rasult in hazardous substances remaining onsite
above health-based levels, a review will be conducted within five years
.after camnencement of remedlal action to ensure that the remedy contums
to provide of human health and the env:.rorment

ey fdouT,

Signature of Regional Admi isti‘atorﬂ
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RECORD OF DECTISION SUMMARY

MIDCO IT, GARY, INDIANA

I. SITE NAME, IOCATION AND DESCRIPTION

The Midco II site is located at 5900 Industrial Highway (U.S. Route 12),
in Gary, Indiana (Figure 1). It is in the northwest quarter of Section
36, Township 37 North, Range 9 west. This 'is predaminantly an industrial
area, where 34 other potential hazardous waste sites have been identified.
There are few residential hames, with the nearest residence about 1 mile
to the southeast. Also, there are remnant natural area and wetlands in
the vicinity as well as areas of undeveloped land southeast of Midco II.

The site covers approximately 7 acres of level sandy soil and £ill
situated on the Calumet lacustrine Plain. It is midway between Lake
Michigan and the Grand Calumet River, which also flows into lLake Michigan.
It15114mlssaruuoflakemduganarﬂ3/4 ofamlemrthofme
Grand Calumet River.

Midco II is bordered by an auto salvage yard on the northwest, a ditch and
the Conrail Railroad right-of-way on the northeast, vacant private lard on
the sautheast, and Industrial Highway on the southwest. The Gary City
Airport is located on the other side of Industrial Highway. The ditch
along the northeast side of the site flows into the Grand Calumet River.

Topography:

The original relief of this site, as well as the surrocurding area,
included alternating east:and west trending, ridges and swales. However,
the topography of the site, as well as the surrourding area, has been
extensively modified by man and is only locally preserved. The site
itself is now relatively flat and is underlain by fill material and sard.
Since a surface removal action has been completed, the remaining
contaminants of concern are in subsurface soils and materials, and the

ground wate.r
Ecology:

There are a mumber of relatively undisturbed, state-designated nature
preserves within a three-mile radius of the site. These areas as well as
other relatively undisturbed sites, provide habitat for a wide variety of
migratory and resident wildlife. The southern end of lLake Michigan and
nearby habitats are a cornvergence area for mgratoxy birds followmg the
north-south bourdary of the Lake.

Wetland vegetation exists in the ditch that is adjacent to the northeast
border of Midco II. Mallard broocds were cbserved in this ditch. The
mallard has been designated as a Species of Special Emphasis by the U.S.
Fish and Wildlife Service. Midco II is also within the range of the
 Federally-endangered Indiana bat. In addition, Blanding's turtle, a State
of Indiana-designated endangered species was cbserved near Midco II.
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Rabbits, robms ard red-wmged black bz.rds crayflsh ard snappmg turtls
were also cbserved near the sxte. .

Ground water:

The surficial sand aquifer (Calumet aquifer) at the Midco II site exterds
to a depth of 45 to S0 feet beneath the site. Historically, the Calumet
aquifer was an important ground water source but current aquifer use in
the vicinity of the Midco II site is limited. The Calumet aquifer is very
susceptible to contamination from surface sources because of the high :
watertablemtheareaarﬂtheverypermablesardynammofthesurface
soils. At a boring on the airport property, 62 feet of soft silty clay
ard silty clay loam were encountered beneath the Calumet aquifer overlying
as much as 6 feet of hard, silty till. Available test data suggest that
the bedrock aquifer beneath the site contains abundant petroleum
hydrocarbon. The boring penetrated aba.rt 40 feet of heavy oil-saturated
vugular dolamite.

Figure 2 irndicates the grournd water flow in the Calumet aquifer at the
site. A subtle but persistent ground water high runs east and west
through the center of the site. Below the northeast part of the site, the
ground water migrates northeast into the adjacent ditch. Below the

- southwest part of the site, the ground water migrates south under the Gary
City Airport ard eventually into the Grand Calumet River. Because of the
very low ground water gradient, the estimated velocity of the ground water
is only 21 feet per year to the northeast and 16 feet per year to the
south. The estimated ground water flow rate through the clay confining
layer below the Calumet aquifer is 3 feet per year.

The ‘predaminant source of water for both potable and mn-potable uses in
the Midco II area is lLake Michigan. The well inventory conducted in the

. Remedial Investigation identified 14 wells within one mile of the site. -
Three are bedrock wells used by local businesses and the airport for non-
drinking purposes. Eleven are screened in the Calumet aquifer. Nine of
these are used by local businesses formn-drm}u.ngpurpos&s and two are
residential wells that are no longer in use, although they were previocusly
used for drinking.

Surface Drainage

Surface drainage from a small portion (less than 1/2 acre) of the
northeast end of the site flows directly into the ditch that is northeast
of the site. Over the rest of the site, slopes are 0-2 percent, and there
are no cother drainage channels. Instead the water temporarily pornds in
the center of the site where it eventl.lally evaporates or recharges the
grourd water. Surface drainage from the adjacent scrap yard and '
Industrial Highway also flow into these temporary pords on Midco II.

The water level in the ditch is intimately cornected to the level in the
surficial aquifer. The ditch acts as a ground water sink, and ground -
~water recharge from Midco II contributes a substantial amount to its flow.
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The ditch flows to the southeast into the Grand Calumet River, which is 1-
1/4 mile southeast of the site. The gradient in the ditch is very low and
the surface drainage area is minimal. Run-off is low and flow in the
ditch is probably largely grournd water recharge. In addition, vegetation
in the ditch slows the flow rate. These conditions suggest minimal flow
velocities and greatly reduced sediment transport.

IT. SITE HISTORY AND ENFORCEMENT ACTIVITIES

Waste operations, including drum storage, were initiated at Midco II
during the summer of 1976 by the same operator as at Midco I. In Jamary
1977, (following a major fire at Midco I) Midwest Industrial Waste
Disposal Campany was incorporated ostensibly for operating the Midco II
site, 'and the operations at Midco I were transferred to Mideo II.
Operations included temporary bulk liquid and drum storage of waste ard
reclaimable materials, neutralization of acids and caustics, and on-site
disposal via dumping into on-site pits, which allowed percolation into the
ground water. One of these pits, called the filter pit, had an overflow
pipe leading into the dltd’l (Flgure 3).

By Apnl 1977, approximately 12 000 to 15,000 S55-gallon dnms of waste
materials were stored on site. In addition, approximately 10 above and
below ground tanks were.accumilated and used to .hold wastes. The drums
were stacked three high, ‘and along with the tanks, were badly deteriorated
and leaking. The wastes included oils, oil sludgeﬁ, chlorinated

solvents, paint solvents, paint sludges, acids, and spent cyanides. Also
present were waste saturated soils caused by leaking drums and spillage,
an open dump consisting mainly of drums, tires, and variocus wood wastes,
and an excavated pit containing unidentified sludges. »

In May 1977, the Stream Pollution Control Board charged Midco II with
improper storage of cyanide waste, operation of -an open dump, failure to
cbtain a construction or operation permit, and an improper dlscharge of
solvents, pamt sludges, acids, ard spent cyaru.d&s. ‘ :

On August 15, 1977, a flre at Midco II dastroyed equipment, buildings, and
an estimated 50, OOOtoGO 000 drums, including drums of cyanide stored in
a building. A substantial muber of drums containing chemical wastes
survived the fire, although most were in a very deteriorated cordition.
This included 75-100 drums of cyanide.

On February 24, 1978, the lake County Circuit Court ordered Midwest
Solvent Disposal Company to remove and properly dispose of drums of
cyanide and other industrial wastes from Midco I amd M.xdco IT within 90
days. This order was never obeyed.

In August 1979, the U.S. EPA sampled a pamt tank, elght barrels, the
drainage ditch, drainage ditch sediment, and residue along the ditch.
Based on these results, the United States filed a camwplaint in the Federal
District Court in Hammond, Indiana under Section 7003 of the Resource
Conservation and Recovery Act (RCRA) (Civil Action No. H=79-556). A
Preliminary Injunction and Temporary Restraining Order was granted on
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Jarmary 31, 1980 that directed a Midco II property owner to report on
efforts to remove surface wastes fram Midco II. On December 4, 1980, the
ocperators of Midwest Solvent Disposal Campany were ordered to submit to
U.S. EPA, a plan for the removal of all wastes stored on Midco II, ard to
ds:.gnaplantodetermmethenatureardextentofsoz.lardgmnﬂwater
contamination.

However, these court actions were ineffective, and in February 1981, the
U.S. EPA conxducted an investigation to evaluate the possible presence of
an acute hazard to human health or the envirorment which could be remedied
by short-term safequards. In response to site conditions, the U.S. EPA
funded the installation of a 10-foot high fence around the site. The
fence was cunpleted in Auqust 1981.

The U.S. EPA funded a hydrogeologic study of the site during 1981 to 1983,
in order to identify contaminants present in the soil and ground water,
determine the ground water flow characteristics, and ascertain the extent
~ of contamination attributable to site cperations.

On Jamuary 19, 1984, the United States filed its First Amended Camplaint
for Civil Action No. H-79-556, adding claims for injunctive relief under
Section 106 of the Camprehensive Envirommental Response Campensation and
Liability Act (CERCIA) ard for recovery of response costs incurred by the
United States under Section 107 of CERCIA, and adding generator :
deferdants.

From February to March 1984, the U.S. EPA conducted emergency removal
activities, including the repair and extension of the site fence and the
removal of 413 drums of waste. From January - March 1985, U.S. EPA
removed the remaining drums (except for 5 drums containing PCB -
contaminated soils), tanks and debris from the surface of the site.

At the erd of July 1985, the U.S. EPA began emergency removal of the
sludge pit ard filter bed contents (Figure 3). These materials were
highly contaminated with PCBs and cyanide. The materials were excavated
and placed in separate piles on site. The sludge pit was backfilled with
crushed stone and the filter bed was backfilled with crushed stone ard
debris from the site, such as old tires, tire rims and construction waste.
In Decenmber 1985, and Jaruary 1986, the PCB contaminated soil pile was
removed and disposed of in an off—s:.te hazardous waste landflll and most
of the cyanide contaminated pile was removed.

Midco II was placed on the National Priorities List (NPL) in October 1984.
The NPL is a list of abandoned or uncontrolled hazardous waste sites that
‘are eligible for investigation and remediation under CE:RCLA

The U.S. EPA capleted a Work Plan for a Remedial Imstlgatlorv
Feasibility Study (RI/FS) for this site in February 1985. The purpose of
the RI was to oollect data needed to determine the full extent of hazards
remaining at the site and to evaluate alternatives for remedial actions.
The RI Workplan included gecphysical, soil gas, soil, hydrgeological,
surface water, surface sediment and ground water investigations. However,
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the U.S. EPA discontimued its work on the RI/FS in April 1985 when a group
- of defendants agreed to conduct the RI/FS in accordance with the U.S. EPA-
approved Work Plan.

An agreement was formalized on June 19, 1985, by a Partial Consent Decree
in United States of America v. Midwest Solvent Recovery, Inc. et. al.
lodged with the United States District Court for the Northern District of
Indiana. This Partial Consent Decree required reimbursement of past costs
ard specified that an RI/FS be campleted in accordance with the U.S. EPA's
Work Plan for the Midco II site by the Defendants. Litigation was stayed
until campletion of the RI/FS. :

The contractor for the deferdants started work in May 1985. After review
of the first draft Remedial Investigation (RI) report, U.S. EPA required
-additiocnal sampling in February 1987. The sampling was campleted ard a
final RI report was approved by U.S. EPA in March 1988. The contractor

. submitted the final FS report in February 1989.

III. COMMUNTTY RETATTIONS

A public meeting was held on July 18, 1985, to explain the proposed
Remedial Investigation/Feasibility Study. U.S. EPA updated the community
on the status of the RI/FS using fact sheets in November 1987 and December
1988. :

A Proposed Plan was prepared explaining alternatives evaluated and the
basis for preference for one altermative. The Plan was mailed to over 100
persons in the commmity. Availability of the Plan was publ:.shed in two
local newpapers. A public meeting was held on April 27, 1989 in a high
school ‘near the site.

Verbal public comments were received at the public meeting. Written .
camments were received from a resident of Gary, the City of Hammond, the
Indiana Department of Highways, and the Midco Steering Camittee, which
represents potentially responsible parties at the site. A summary of the
major caments, as well as U.S. EPA'sresponsetothem, is included in the
Responsiveness Summary in the Appendix. _

The U.S. EPA-selected remedial actions identified in the Record of
Decision differ fram the preferred alternative described in the Proposed
Plan in ﬂ'xe following ways-

1. As an alternative to deep well injection, the option of
. reinjection of the ground water back into the Calumet aquifer
is allowed following treatment, with the condition that this
operation not cause spreading of the salt plume.

2. A Treatability Variance is approved for the solidification/
 stabilization (S/S) operation from the Land Disposal Restriction
(LIR) Treatment standards. This is being approved because
existing available data do not demonstrate that S/S can attain ILDR
treatment standards consistently for all soil and debris at this
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site. The Treatability Variance allows attairment of standards
that have been demonstrated to be attainable for soil and debris.

IV. SCOPE AND ROLE OF RESEONSE ACTION

" Removal of the surface wastes as well as excavation and removal of
contaminated soil and waste materials from the sludge pit and filter bed ‘
have been campleted by U.S. EPA, (except for approximately 100 cubic yards
of contaminated soil from the filter bed which will remain on-site and be
addressed during the final remedial action). This is the final remedial
action and will address the remaining contamination at the site including
contaminated subsurface soil and materials, contaminated gmzrﬂ water and
contaminated sediments in the adjacent ditch. _

V. SITE CHARACTERISTICS

The RI showed that on-site subsurface soils are highly contaminated by a
large muber of chemicals. Grourd water below the site is also highly
contaminated, but the contaminated ground water does not extend very far
fram the site. Some surface sediments in the ditch north of the site were
"also highly contaminated. The ground water was also highly saline,
especially the lower part of the aquifer. The high salinity is theorized
to be largely due to leaching from f£ill on the Midco II site as well as on
adjacent properties. This filling occurred prior to the Midco operations.

Source:

On-site subsurface soils are a contimuing source of contaminants to the
grourd water ard surface water. Fifteen test trenches were excavated

into the most contaminated portions of the site and thirty samples were
collected to characterize the extent and nature of this source. Several
individual sources of contamination appear to exist in the northeastern,
central-northeastern and southeastern portions of the site. The minimm,
maximm and mean concentrations of chemicals detected in these samples are
summarized in Table 1 in the Appendix. Elevated concentrations of the

following compounds (compared to background) were detected:

aluminmm methylene chloride
-. arsenic acetone

baruim 2-butanone .

cadmium chloroform

chramium 1,1,1-trichloroethane

copper 1,2-dichloropropane
 lead: trichlorcethene ‘

nickel 1,1,2-trichlorcethane

zinc benzene

1,4 dichlorcphenol 4-methyl-2-pentanone
' J.scphomne tetrachlorovethene

2,4-dimethylphenol toluene

' - ethylbenzene

total xylenes

‘phenol
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Various polyaramatic hydrocarbons and phthalates were detected in the low
my/kg range. PCBs were detected in several samples at levels below 50
my/kg. : :

Total volatile organic campounds were as high as 0.38% by weight and
consisted predam.nantly of ethylbenzene, toluene and xylene. Total semi-
volatile organic campounds were as high as 402 mg/kg and consisted
predaminately of polyaramatic hydrocarbons, phthalates, alkanes, and iron
tricarbonyl (n-phenyl-2-pyridimyldmethylene) benzamine N,N;. Arsenic was
as high as 1,430 mg/kg, chromium as high as 1,960 mg/kg, copper as high as
4,640 my/kg, lead as high as 2,810 my/kg, zinc as high as 4650 mg/kg,
cadmium as high as 11 my/kg and nickel as high as 1430 mgy/kg. The
concentrations of a number of inorganics in the on-site soils appear to be
correlated to the concentration of alumimum, including arsenic, cadmium,
lead, barium, chromium, copper, nickel, antimony and tin. A

Surface water samples were collected at five locations in the ditch during
two rounds of sampling. An additional sample was collected further
upstream on a later date. The maximm, minimm and average concentrations
are summarized in Table 1. Methylene chloride, 1,2-dichlorovethane,
acetone, trans-l,2-dichlorethene and cyanide were detected during both
rourds of sampling in locations adjacent to the site. The campounds
1,1,1-trichlorethane, 4-methyl-2-pentonone, toluene, xylenes, benzidene,
n-nitrosodiphenylamine and some phthalate compounds were detected in one
of the rournds of sampling. Scme metals were also detected at what appear
to be elevated concentrations.

Surface Sediments:

Surface sediment samples were collected from the ditch in five locations
during two rounds of sampling and in three additional locations during the
first round. A third round of sampling included two additional sampling
locations farther upstream. The results show a large increase in
concentration of a number of hazardous substances adjacent to and for a
short distance downstream from the site. The concentrations drop off
quickly downstream fraom the site. These hazardous substances include:
methyle.ne chloride; acetone, emylbenzene, toluene, benzene, 2-butanone,
arsenic, n-nitrosodiphenyl amine, chlordane, phthalate campourds, PCBS,
polyarc:mtlc hydrocarbons, cyanide, chromium, and lead. The maximum,
minimun and average concentrations are summarized in Table 1. The results
for total volatile or.gamc canpcmxis are shown in Flgure 4, and for total

sem-Volatile organic campourds in Figure 5.
Grourd Water:

Thirty-three monitoring wells were installed and sampled during two rounds
of sampling. Eight wells were installed and sampled in an additional
roud of sampling. The maximum, minimum and average concentrations of all
t.he ground water samples are summarlzed in Table 1.
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An unanticipated result was that the aquifer in the vicinity of Midco II -
is highly contaminated with salt consisting primarily of potasium, sodium
ard chioride. The basal part of the aquifer contains as high as 60,000
my/1l of chloride. The extent of this contamination is indicated by the
chloride isolines for the shallow wells in Flgure 6 and the deep wells in
Figure 7. The shallow wells are relatively low in salt content campared
to the deeper wells. If the source was the fill, this suggests that the
salinity of the £ill is largely leached out. It is probable that bulk
chemical disposal in the filter bed also contributes to the high salinity
- in ground water at the site.

Same ground water sampling results for hazardous substances are summarized
in Figures 8, 9, ard 10. Cyanide was detected in the on-site ground water
in all but three wells. The highest cyanide value (7,830 ug/1l) was
detected during Phase I at E10, located adjacent to the former filter bed.
The highest cyanide concentration in off-site wells were detected at
cluster F located very close to the former filter bed (Figure 8).

VOCs were detected in all but two on-site monitoring clusters and in most
off-site wells (Figure 9). In general, deep wells had lower concentra-
tions of halogenated volatile hydrocarbons than shallower wells. Ketones
were detected in most on-site wells, as well as a mumber of off-site
monitoring wells. -On site, the highest concentrations of toluene,
ethylbenzene, and total xylene were detected at E10, located close to the
former filter bed location, and the highest concentration of benzene on
site was detected at B10. Off site, volatile arcmatic hydrocarbons were
detected only at F10, F30, C10, MW8, and L30. Benzene was detected at
C10 MwW8, ard 130.

Figure 10 shows the total semivolatile concentrations in the ground water.
Similar to the total VOC results, the highest concentrations of total
semivolatiles were detected at E10. PAHs were detected in shallow on-site
wells at concentrations of less than 210 ug/l. The only PAH detected in .
deeper on-site wells was 2-methylnaphthalene. PAHs were also detected in
same off-site wells. The concentrations of PAHs at the off-site,
upgradient well MW8 were higher than detected in the on-site wells,
indicating an off-site source of these campourds. Phthalates were '
detected on and off site. No evidence of PCB release to the grourd water
within the site bourdaries was fourd during the RI at the analytical
detection limits used. However, PCBs detected at C10 may have been a
result of Midco II operations.

.Biota:

The U.S. Fish and Wildlife Service collected samples of crayfish, snapping
turtles, small mammals and earthworms near Midco II. These samples were
analyzed for organic and inorganic hazardous substances. The results were
_campared to the results in control samples. Although the U.S. Fish and
Wildlife Service has not yet issued its final report, preliminary results
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indicate that the following hazardous substances were frequently detected
at elevated concentrations relative to the control samples: 2-butancne;
benzene; toluene; ethylbenzene; aluminum; chromium; copper and lead. All
of these constituents’ were detected at elevated concentrations in soils,
ground water, surface waters or sediments in on-site and in directly
affected areas. _

SUMMARY OF STTE RISKS

For the future development scenario including usage of the ground water,
soil ingestion, andaz.rexposure an estimate of the health risks is as
follows: : :

Lifetime Qumlative
Qmulative Chronic
Carcinogenic Non-carcinogenic
Risk* Risk Index*
Exposure to Ground Water 2.6 x 1072 124

Exposure to soils 3.3 x 1074 2.99

* From Table 4-21 of the Addendum to Public Comment Feasibility Study
The main campounds causing the carcinogenic risks are:

Ground water - trichloroethlene, met.hylene d'xlonde isophorone, 1,1~
dldxloroethane arsenic

SOJ.lS - PCBs, trichlorvethlene, tetrachloroethene, arsenic, benzo(a)-
pyrene

The main campounds causing the chronic non-carcinogenic risks are:

Ground water - 4-methyl-2-pentancne; methylene chloride; selenium;
arsenic; acetone; 2-butancne; and ethylbenzene.

Soils - ethylbenzene, xylenes, arsenic and tetrachloroethene.

The following hazardous substances were detected at comentratlons
exceeding the Primary Drlnkmg Water Regulation, Maximum Contaminant
Levels (MCIs) (40 CFR 141) in ground water near the site: benzene; 1,1-
- dichloroethene; 1,2-dichlorpropane; ethylbenzene; 1,1,1-tridnloroethane:
trichlorvethene; trans-1,2-dichlorocethene; toluene; vinyl chloride;
xylenes; cadmium; chramium; lead; arsenic; silver; selenium; and barium.

‘A cummulative subchronic hazard index for an on-site future use scenario
was calculated to be 27. This index is calculated by adding the ratios of
the estimated subchronic exposure rate (SER) to the Acceptable Subchronic
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Intake (ASI) for each chemical. The subchronic hazard index exceeded -
unity for toluene due to inhalation while bathing, to selenium ard cyanide
duetodnmungwatermgstmn, and for copper due to ingestion of |
drinking water, and soil ingestion. If the subchronic hazard index is
less than one or unity, no adverse health effects would be expected.
(Remedial Investigation of Midwest Solvent Disposal Campany (Mideco II).
March 1988. p.6-55 and Table 6-17).

The estzmated llfetme, mrcmogem.c risks to the nearest rvasldent is .
5 x 1075 que to play and recreational activities in the ditch resulting in
exposure to arsenic, trichlorcethene, methylene chloride, iscphorone, and
1,1-dichlorcethane that migrated from the site. (Remedial Investigation
of Midwest Solvent Disposal Campany) (Midco II). March 1988. Table 6-19).

If no action is taken to contain or recover the ground water, contaminants -
will continue to migrate from the site and are predicted to affect ground
water in the area shown in Figure 11. Two water wells used for non-
drinking purpcses located on the Gary Airport property are in the path of
the plume. No existing wells used for drinking purposes. would be
affected. The ground water would also continue to contaminate the ditch
and cause the above-mentioned, human health risk to off-site residents as
well as envirommental effects.

It has been argued that the Calumet aquifer at Midco II should be
considered a Class IIT aquifer because of the high salinity, ard,
therefore, the aquifer should not be protected for drinking water usage.
However, because the salinity is not natural and has not affected a large
'portionoftheaquiferardbe@usemegrmrdwaterinatleastsane .
portions of the aquifer is usable for drinking, U.S. EPA has determined.
that the Calumet aquifer in the vicinity of Midco II is a Class II aqu.lfer
and should be protected for drinking water usage.

Ithasalsobeenaxguedthatthereshcmldbeconsm_erednoriskdueto
future drinking water usage because the high salinity would prevent its
usage. However, there is no assurance that the hazardous substances will
‘always migrate within the salinity plume. In fact Figures, 6 and 7 show

" that the shallow portion of the aquifer below the site (where the highest
hazardous substance contaminant levels exist) has a total dissclved solids
content of much less than 10,000 mg/1, the limit used in the Underground
Injection Control Program as a cut-off pomt for drinking water usage. In -
addition, a large portion of the salinity is due to the Midco II site ard
possibly due to the Midco II operations.

_ cnrpanﬂsdetectedinthedrainageditdmardpordedareandrmeastofthe

site which are above freshwater chronic water quality criteria include
cadmium, chromium, copper, iron, lead, mercury, nickel, silver, zinc, :
cyanide and di-n-butylphthalate. The U.S. Fish and Wlldhfe Service noted
that there are no fish present in the ditch downstream from Midco II,
apparently due to contamination from Midco II amd other sources. The
Service believes that biota that do live in the v1c1mty of Midco II have
- accumilated elevated concentrations of volatile and morgam.c carpan‘ds
which adversely affect flsh and w11d11fe resources.



Figure 1-33
NIDCO 1Y Figure 11

Extent of the Plume if

Ground Water Remediatior
is not Provided
Indiana
0 2000

Scale In Feet

NS

. .f'}/'? . -
he U
7. g

seetevcctocc ge Qoo

S
amsssedamepuensccacs N
.......... 4 eemcsocce’

' \.'S'K'l. Ov; i

7]

."‘

4 Hely Newarys

ek - L 1

. - 2 ~ ‘p.-
Sfwe o S=———u_])

At - S12 ¢ ====L:_-

IO e~




- | - -11-

Contaminant migration from Midco II through ground water and surface water
- pathways moves to Lake Michigan. Significant migratory bird amd
. anadramous fish resources exist in Lake Michigan, and these could be

VIII. DESCRIPTION OF ALTERNATIVES

A large mumber of alternatives were screened, using engineering judgement
for applicability, past performance and implementability to address the
contaminated subsurface soil and fill materials, the contaminated ground
water and contaminated surface sediments. Detailed evaluations were
corducted for 14 altermatives, which are cambinations of the most
promising technologies. These technologies can be categorized as follows:

Contaimment:

. multilayered cap
. slurry wall

Ground Water ‘I‘reét:nemt:

. 'pmxpingdfcontamimtedgmmdwate.rarﬁ'd_isposal in an
underground injection well without treatment

. pumping of contaminated ground water, treatment and then disposal
in an underground injection well

.- pamping of contaminated ground water and treatment by evaporation
. soil vapor extraction

. solidificétion/stabilization

. in-situ vitrification

. incinexation

Alternatives providing for direct treatment or removal of contaminated
soils below the water table were eliminated for a mmber of reasons. For
one, treatment of soils below the water table would normally require
dewatering of the aquifer below the site prior to excavation. Dewatering
would require installation of a contairment barrier and disposal of a
large volume of contaminated ground water. Because of the time needed for
the injection well construction, the contaminated ground water from
dewatering would have to be disposed of commercially. The nearest
camnercial deep well is in Chio, so this disposal would be expensive and
add transportation hazards. In addition, ground water pump and treatment
alternatives may address readily leachable contaminants by gradual removal
by natural ground water flushing. Contaminants that do not leach out will .



be unavailable for direct ingestion because they are below the water
table. Therefore, the scurce removal and treatment alternatives only
address contaminated subsurface soils and materials above the water table
and highly contaminated materials below the water table t.hat can be
handled by localized dewatering.

The areal extent and depth of source treatment above the water table will
be determined by soil cleamup action levels (CALs). The extent and pericd
of cperation of ground water treatment measures will be determined by
grourd water CALs. = Surface sediments will be scraped up in the area shown
in Figure 12 to a dept.h that will leave the remaining sediments below the
soil CALs. The CAls are defined in Section X, and includes attaimment of
MCIs -in the ground water. 'Iheacpectedarealextentofsmmearﬁsurface
sediment remediation required is shown in Flgure 12. The expected aerial:
extent of ground water remediation is shown in Figure 13. Applicable, or
relevant and appropriate requirements (ARARs) for the variocus altermatives
. are summarized in Tables 6, 7 and 8 in the Appendix. The fourteen
alternatives are summarized below, including the status of campliance with
major ARARS.

Alternative 1: No Action

By law, U.S. EPA is required to consider the no—-acticn alternative. No
action would be taken to address the source, the contaminated ground water
or surface water. The source would continue to cause contamination of the
ground water and surface waters. The contaminated ground water would
contirue migrating off-site and may eventually affect nineteen ground
water wells.

Altermative 2: Access Restrictions w;th Cap

This altermative consists of the construction of a RCRA campliant multi-
" layer cap over the entire site, an area of approximately 302,000 square.
feet. The cap would include a low-permeability barrier 'layer to prevent
vertical migration of water, a lateral drainage layer and a vegetative
cover, as shown in Figure 14. A concrete conduit would be installed in
the ditch to carry surface water past the site.

'Ihescrapedcontaxuratedsedmuents (estimated to be 1,200 cubic yards) and
areas of isolated soil contamination would be excavated and transported to
an off-site landflll for dlsposal

Ground water use restrictions would be placed in the area shdm in Figure
11. 'IhetwowellsontheGaryAuportpropertywmldbereplacedbya
connection to the mmicipal water system.

This and all the remaining alternatives would include installation of a
six foot chain link fence with 3-strand barbed wire around the site,
installing warning signs, and imposition of deed restrictions.

Ground water and surface water migration would be monitored regularly.
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1. Relevant and Appropriate Requlrements

This alternative would be consistent with hazardous waste landfill closure
requirements of the Resource Conservation and Recovery Act (RCRA) (40 CFR
264.111, 264.116, 264.117, 264.310), and ground water monitoring :
requirements of RCRA (40 CFR 264.97, and 264.99). However, it would not
be consistent with the Primary Dn.nk:m; Water Regulations (40 CFR 141) or
the RCRA corrective action requirements (40 CFR 264.100) because
contamination from the site would contimue to cause exceedance of the MCIs
in off-site ground water. It also would not be consistent with the
Ambient Water Quality Criteria (AWQC) for protection of aquatic life
because the contaminated ground water would recharge surface waters and
cause exceedance of the AWQC. .

2. Appli@able Requirements:

The off-site disposal of contaminated sediments would have to be in
campliance with U.S. EPA's off-site policy and all applicable RCRA, and
Department of Transportation (DOT) regulations.

Mve 3: Contairment

A clay slurry wall would be installed around the area where clean-up
action levels (CAls) are exceeded in soils above the water table and for
grourd water. The wall would be keyed into the material confining layer
located 48 feet below the surface, ard would be approximately 36 inches
wide and 2,900 feet long.

Because of the high salt content and other contaminants at the site, bench
scale tests would be performed in order to determine the formulation for
the slurry. Bentonite clay may be affected by the high salinity, so

- attupulgite clay may be used instead.

- A multi-layer cap as described in Alternative 2 would be placed over

the area inside the slurry wall. A conduit would be installed as in
Alternative 2. Contaminated sediments would be scraped and contained
within the cap and slurry wall. Areas of discontimuous soil contamination
would be excavated and contained within the cap and slurry wall. An
extraction well would be placed in the contaimment area to lower the
grourd water inside the wall by approximately 0.5 feet to insure an inward
ground water gradient. Initially, this would require disposal of
approximately 500,000 gallons of contaminated ground water. This would
be disposed of in the nearest commercial deep well.

As with Alternative 2, the site would be fenced and posted, deed
restrictions imposed, and a monitoring program implemented.

1. Relevant and Appmpriate Requirements:
This altermative would be consistent with RCRA hazardous waste landfill

closure requirements. Because the ground water outside the slurry wall
would meet the CALs, this alternative would also be consistent with RCRA
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.correct:.veactl;nreq\nranents ard the Primary Drinking Water
Requlations. After contairment of the Midco II source, surface water
wculdshortlymeettheAmC(Lmlssoﬂmrsourc&sarepr&sent)

2. Ras:.dualmsks

Beausemt:eamerxtlsni\mlvedinthisaltenative, the residuals = .
contained within the slurry wall and cap would be the same as presently at = -
the site. The risks involved in case the cap and slurry wall are damaged
or if residential develcpment occurred on the site, would be the same as
the present site risks.

ive 4A: ' ing and jecti

This and all other altermatives treating the ground water includes
installation and operation of ground water, extraction wells to intercept
the contaminated ground water that exceeds the CAls. The results of a
preliminary model, estimate that four extraction wells should be installed
to recover grourd water as shown in Figure 15. The total estimated-
pumping rate for the four wells is 28 gom. The extraction wells would be -
operated until ground water CALs are met in all portions of the Calumet
aquifer affected by the site. Because the contaminated ground water would
be contained, AWQC would shortly be attained in surface water, unless
prevented by other sources.

A Class I hazardous waste underground injection well would be installed.
The injection zone would be located approximately 2,250 feet below the
surface in the Mount Simon aquifer. The underground injection operation
may be cambined with the Midco I remedial action if this determined to be
cost effective. The 9th Averme Dump remedial action may also include
utilizing the deep well from Midco for disposal of saline waste water..

In these cases, the cambined treatment and disposal activities will
constitute an on-site action for purposes of the off-site policy, with the
emeptlmthatttwtransportedwastasmstbemmfsted

The cambined treatment. and d.].sposa.l can be con51de.red an on-site actJ.on
pursuant to Secticn 104(d) (4) of CERCIA because the following criteria are
met (Interim RCRA/CERCIA Guidance on Non-Contiguous Sites and On-site
Management of Waste and Treatment Residue. Porter. Marc:h 27, 1986.

OSWER Directive 8347—01)

1. The sites are close together:
2. The wasts are canpat:.ble.

- 3. The wastes will be managed as part of a highly rellable long-term
remedy; .

4. 'Ihe J.rx:ratental short-te.rm mpactstopubllc healthandthe
envmormentwlllbemnml
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1. Applicable Requirements:

The deep well .injection must be in campliance with the Land Disposal
Restriction (LIR) requirements of 40 CFR 268 and 40 CFR 148. The :
following listed hazardous wastes have been disposed of on the site ard
are contained in the contaminated subsurface soils, ground water and
surface sediments: F001, F002, F003, F00S, F007, F008, F0O09.

For this reason, before the ground water can be injected without
treatment, a petition to allow land disposal of waste prohibited under
Subtitle C of 40 CFR 268, must be granted by the U.S. EPA Administrator
pursuant to 40 CFR 268.6 and 40 CFR 148 Subpart C. This petition must
demonstrate that there will be no migration of hazardous constituents from
the injection zone for as long as the wastes remain hazardous.

A cxoss section of the geology of this area is shown in Figure 16. The
injection zone in the Mount Simon aquifer is separated by geological
formations fram drinking water aquifers. Nearby class I underground
injection wells that are presently operating, have sukmitted petitions
pursuant to 40 CFR 268.6. These petitions are presently under review by
U.S. EPA.

The injection well must be constructed, installed, tested, monitored ard
operated, closed and abandoned in accordance with U.S. EPA requirements
and corditions pursuant to 40 CFR 144 and 146. In addition, reporting
requirements must be in accordance with 40 CFR 144 and 146. Contaminated
sediments will be scraped and dispesed off-site in accordance with the
U.S. EPA off-site polJ.cy and applicable RCRA and DOT requirements.

The remedial act;ion may also require responses to cperational problems,
and implementing corrective actions pursuant to 40 CFR 146.64, 144.67,
144.12, 144.51(d) and 144.55. This may include requirements for
constructlon, monitoring, reporting, well plugging and injection well
closure as necessary to prevent movement of any contaminant into an
undergrourd source of drinking water (U.S.D.W.) (40 CFR 144.3), due to
cperatian of the injection well. This may also require implementation of
remedial actions to restore any U.S.D.W. that becomes contaminated as a
result of operation of the injection well, to background water quality to
the extent practical, pursuant to Section 3004(u) and 3008(h) of the 1984
Hazardous and Solld Waste Ameninents

2. Residual Risks and Relevant and Appmpnate Reqtnrarents

Natural attenuation and flushing of the source would occur during
operation of the ground water extraction system. However, same hazardous
substance residuals would remain in the subsurface soils. The residual
risks cannot be determined at this time. Therefore, a site cover would
be placed over the contaminated soils that would be consistent with RCRA
hazardous waste landfill closure requirements (40 CFR 264.111, 264.116,
264.117, 264.310). The site would be fenced, deed restrictions imposed,
and a gmmd water monitoring system J‘.nplemented‘consistent with RCRA
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Altermative 4C: Ground Water Pumping, Treatment and Either Deep Well

This alternative is the same as alternative 4A except that the
cantaminated ground water would be treated to the extent necessary to meet
U.S. EPA requirements prior to the undergrourd injection. For this
alternative, U.S. EPA approval of the underground injection well would be
required, but no petition demonstration would be needed.

Prior to the deep well injection, Land Disposal Restrictions (LIR)
treatment standards would be met. Treatment requirements for listed
wastes FO01, F002, F003, and FOO5 (40 CFR 268), would likely require an
air stripper and a liquid-phase granular activated carbon polish system.
Treatment may also be required for cyanide, chramium, lead and nickel to
meet the proposed treatment standards for listed wastes F007, F008 and
FO09 (F.R., Vol. 54, No. 7.). The LIR Treatment standards are listed in
Tables 19 and 20 (the standards for non-wastewaters would be applicable to
contaminated ground water)

It is ant:.cxpated that treatment umts would be designed for an average
flow of 28 gpm. Air emissions from the air stripper would be controlled
most likely with a carbon canister. The degree of air emissions control
required is defined in Section X. Treatment residuals, which may include
spent carbon and metals sludge would be disposed of off-site in accordance
with U.S. EPA's Off-site Policy and applicable RCRA and DOT regulations.

As with alternative 4A, the treatment and underground injection well
system may be cambined with Midco I.

Alternatively, the ground water could be treated and then reinjected into
the Calumet aquifer if reinjection is conducted in a manner that will
prevent spreading of the salt plume. At the erd of the pumping, treatment
armd reinjection operation, the ground water at the site must meet the
ground water CALs (Section X). The goal of the remedial actions is to
restore the ground water quality. Normally, this would require that the
remedial action also reduce secondary (non-hazardous) contaminants such as
total dissolved solids (TDS) either to background levels or to Seconda.zy
Maximm Contaminant levels (40 CFR 143). However, at Midco II, since
there are nearby contaminant sources, hlghlevelsof'IBmxldbeleftm
the ground water at the site at the campletion of remedial actions.

'v'e 4E: Ground Water ing and tion

A grourd water extraction system would be mstalled and operated in the
same manner as in altermatives 4A and 4C. However, the contaminated
ground water would be treated by evaporation, instead of by separate
treatment operations cambined with deep well injection. All contaminants
would be concentrated into treatment residuals that would have to be
disposed of off-site in accordance with U.S. EPA's off-site policy and
applicable RCRA and DOT requirements. The residuals will include blow
down ard salt cake. In addition, air stripping and carbon adsorption may



be required prior to discharge of the condensate. Air emissions will have
to be contmlled to meet the criteria described in Section X.

The blow down and carbon residuals would likely be commercially
incinerated. Cyanide and metals in the ground water would likely be
concentrated in the salt cake. If this occurs, land disposal of the salt
cake would likely not be allowed under the land Disposal Restrictions
regulations without prior destruction of the cyanide and treatment of
metals (F.R., Vol. 53, No. 7). See Table 20.

The final site cover and handling of contaminated sediments would be the
same as in alternatives 4A and 4C.

The evaporation system may be cambined with Midco I.

—_—————_————_—1' 3Fi114 , -

This alternative and alternatives 5C, SE and 5G treat the source and
surface sediments, but not the ground water.

1. Exmvation and Off-Site Disposal:

As part of the Feasibility Study a risk assessment was conducted to
estimate the risks to off-site residents and airport workers during
excavation activitia due to volatilization of organic compounds and
fugitive dust emissions. Usmg very conservative assumptions, it was
estimated that the carcinogenic risk to the nearest residents may be

5.05 x 1078 and the risk to airport workers may be 1.1x10™6. Because
these risks are low, it is acceptable to conduct the excavation activity
without prior soil vapor extraction (SVE) as long as adequate protection
.is provided to on-site workers, emissions are monitored, measures are
taken to minimize emissions during excavation, and provisions are made to
shut down the cperation in case atmospheric conditions may cause levels of
exposure exceeding the criteria defined for air emissions in Section X.

An estimated 34,600 cubic yards of contaminated soil above the water table
ard 500 cubic yards of contaminated surface sediments would be excavated
and disposed of off-site. All off-site disposal would be required to
camply with U.S. EPA's off-site policy and applicable RCRA and DOT
requlations. IDRs under 40 CFR 268 may not allow this alternmative because
cyanide, metals and volatile orgaru.c campounds would not be treated (see
s'cardards for mn-wastewaters in Tables 19 ard 20)

. 2. sn:e Cover ard Gmﬂ water:

The site would be restored to grade with uncontaminated fill. A conduit

" wauld be installed in the ditch along the site. Over a long pericd of
time, ground water may attenuate to below CALs. However, in the meantime,
the ground water at the site would be highly contaminated and would
continue to migrate off-site. It may eventually affect ground water in
the area shown in Figure 11. Ground water usage restrictions would be
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imposed in this area, and the two wells on Gary Airport property would be

replaced by connections to the municipal water system. This action would

becorswtentmthmgmﬁwatermomtormrequrem.nts It would be
inconsistent with RCRA corrective action requuements and Primary Drinking

Water Standards because MCLs would be exceeded in off-site ground water.

The AWQC may be exceeded in surface waters due to off-site migration of

the ground water.

The site would be fenced, deedrestnctlonsmposedarﬂgrmrﬁwater
‘mtormg implemented as in Alternmative 2.

A].gggve 5C: Bxcavation Above Water Table, Incineration ard Ash
E ! . !. :. l Om -

Incineration:

As with Altermative 5A, measures would be taken to insure that air
emissions during excavation and handling of the subsurface material do not
exceed the criteria for air emissions defined in Section X.

Following excavation," the contaminated subsurface and sediment material
would be incinerated. RCRA regulations become applicable to the material
excavated and treated. It is anticipated that the incinerator would be a

transportable, rotary-cell type, appmxmately thirty-eight feet long with
a ten-foot inner diameter.

The incinerator is expected to have a capacity of approximately 17.5 tons
per hour. A secondary cambustion chamber would be used to assure camplete
destruction of the wastes, and a caustic scrubber would neutralize acidic
flue gases and control particulate emissions. The incinerator would have
to meet the testing and performance standards in 40 CFR 264.341, 264.351,
264.343, 264.342, 7611.70 and special State of Indiana requirements
J.nclud.mg a test burn and extensive stack sampling.

The incineration should destroy nearly all the organic campounds and
cyanide. The inorganics (cther than cyanide) would largely remain in the
ash. The remaining lifetime carcinogenic risk in the ash due to direct
soil ingestion would be approximately 2.77 x 1074 due to arsenic.*
However, these levels of arsenic reprsent bac)cgro.n‘d concentrations..

The remaining cumilative chronic non-carcmogem.c risk index due to soil
ingestion would be 2.8 due primarily to arsenic, antimony, be.rylllum ard
chromium (VI) in the so0il. The subchronic risk index would remain above
1.0 for toluene, copper, selenium and cyanide because ground water would
not be remediated. The metals in the ash may be in a form that would
‘leach to a significant degree. However, past leaching fram the soil has
caused ground water contammatmn by a mumber of metals.

* Fram addendum to I-’ubl:.c c:mnent Dr.-aft Feasxblllty study, Mard'x 7, 1989.
Table 4-~21.
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The incineration at Midco II may be combined with the incineration at the -
nearby Ninth Avenue Dump site. For purposes of RCRA and the U.S. EPA off-
site pollcy, the cambined action would be considered one site.

The mcmeratmn prooss must sat:.sfy the I.DRs for non-wastewaters for
listed wastes No. F001, F002, F003, FO0S5, FO07, F008, FO09 (see Tables 19
and 20). However, a capacity va.rianoe isv in effect for waste categories
FOO1, FO02, FOO3 and FOOS in soil, waste and debris until November 1990.

Solidification:

In addition to the risks remaining fram the ash, the concentrations of
sane inorganic campourds (arsenic, chromium and lead) in the ash will be
similar to concentrations in same listed hazardous wastes for which
treatment is required prior to land disposal. This is shown in Table 9 in
the Appendix. For these reasons, solidification/stabilization (S/S) of
the ash will be required following the incineration. . Following S/S, the
solidified mass must meet the IIR treatment standards (see Table 19 ard
29), or meet standards for a Treatability Variance, if this is approved
pursuant to 40 CFR 268.44. - In addition, if the ash is a hazardous wastes
by characteristic, D004, DOOS DO06, D007, DOO8, DOOS or D010, IIRs for
these wastes may be appllcable at the tme of the action.

Site Cover and Ground Water

The incinerated/solidified matenal would be placed on-site. The design
of the final cover would deperd on the results of the leachate tests on
the ash or solidified material. If the waste is delistable, a two-foot
soil cover would be placed over the site. If not, a final cover in

- campliance with appllczble RCRA landfill Closure requirements would be
installed.

As in Altermative SA, ground water mnitori.ng, usage restrictions,
mmnicipal water connections, deed restrictions, and access restrictions
would be implemented. This alternative would be inconsistent with RCRA -
correctlve action requirements and anary Drinking Water Regulatlons.

termative 5011d1f1<zt10n
Two methods of mixing for solldlfimtion are available. One involves
excavation, mixing above ground and replacement of the solidified material
on-site; the second imvolves in-situ addition of reagents and mixing.

Usmg either method of mixing, measures would be taken to insure that air
emissions durmg excavation and solidification do not exceed the crlterla
for the air emissions defmed in Sectlon X.

- 1. _AboveGmn'xdmnr;g.

~ Subsurface materials above the ground water table and surface sediments
that exceed soil CAls would be excavated,gmixed'w_ith water, bindexj and
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reagents in a tank and then placed back on site to cure. It is
anticipated that the contaminated materials would be fed to the mixer at a
maximm rate of 75 cubic yards per hour. large items such as stumps would
be sifted out and sandwiched inside layers of solidified material on the
site.

Once the contaminated subsurface materials and sediments are excavated and
treated, the RCRA regulations become applicable. Pursuant to 40 CFR 268,
land disposal of the treated material would not be allowed unless the IIR
treatment standards are attained (see Tables 19 and 20), or Treatability
Variance treatment standards are attained (see Table 21) (40 CFR 268.44).
-Until November 1990, there are no LIR treatment standards in effect for
waste categories F001, F002, FO03 and F005 in soil, waste and debris
because of a capacity variance. The proposed LIR treat:ne.nt standard for
cyanide requires destruction of cyanide rather than reduction in mability.

Because it may be impossible to meet the IIR treatment standards for
cyanide by S/S, and because existing available data do not demonstrate
that full scale operation of S/S can attain the ILIR treatment standards
consistently for all soil argd debris at this site, this alternative will
caply with the IIRs through a Treatability Variance. The required _

" treatment stardards (based on results of Toxicity Characteristic lLeaching
Procedure (TCLP) Tests) are summarized in Table 21. Constituents that are
not listed in Table 21 should be reduced in mobility by 90% based on TCLP
tests.

Regulations applicable to hazardous wastes by characteristic (D003, D004,
DO0S, D006, D007, D008, D009, D010) may become applicable to the operation
bythetmeS/Slsmplemented If only WCs exceed the Land Disposal
Restriction Standards, then a soil vapor extraction operation would be
corductedtoassxeattalmentofthesestaxﬁards

2. In-situ Mixing:

As an alternative to excavation and solidification, the subsurface soil to
be remediated would be solidified in-situ. It is anticipated that the
system would utilize a crane-mounted mixing system. The mixing head would
be enclosed in a bottamopened cylinder to allow closed system mixing of
the treatment chemicals with the soil. The bottam—opened cylinder would
be lowered onto the soil and the mixing blades would be started, moving
through the depth in an up and down motion, while chemicals are A
introduced. Vapors amd dust would be pulled into the vapor treatment
system, camposed of a dust collection system followed by in-line activated
carbon treatment. An induced draft fan would exhaust the treated air to
the atmosphere. At the completion of a mixing, the blades would be
withdrawn and the cylinder removed. The cylinder would then be placed _
adjacent to and overlapping the previous cylinder. This would be repeated
until the entire area has been treated. The surface sediments would be
scraped up and consolidated on-site for solidification.

Using in-situ mxmg, the LDRs would not be applicable nor considered to
be relevant and appropriate. The S/S will be considered successful if it
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" reduces the mobility of contaminants so that leachate frum the solid mass
will not cause exceedance of the Cleamup Action levels in the ground water
(see Section X). If leaching of VOCs may cause exceedance of ground water
CAls, but leaching of other constituents will not cause exceedance of
grourd water CAls (based on the treatability tests); then a soil vapor
-extraction operation (as in Alternative 5A) will be conducted to assure
that leaching of VOCs does not cause exceedance of these CAls.

3. Resimal Risks:

If the solidification/stabilization cperation is successful, the exposures
due to direct soil ingestion and leadung to ground water shculd be nearly
ellmnated

Using solidification, the mobility of hazardous constituents would be
reduced through binding or entrapment of hazardous constituents in a solid
mass with low permeability that resists leaching. Same volatile organic
campourds will be driven off during the process, but these can be
controlled so that the effects on off-site and on-site persons would be
negligible. . S/S has been selected as the best demonstrated available
technology (BDAT) or part of a BDAT for treatment of a mumber of RCRA
hazardous wastes for the Land Disposal Restrictions (40 CFR 268). These
include the following listed hazardous wastes: F006, K001, K015, K022,
K048, K049, K050, K051, K052, KO€l, K086, K087, K10l. These listed .
hazardous wastes contain the following hazardous constituents: cadmium,
chromium, lead, nickel, silver, arsenic, ard selenium (40 CFR 268,
pramilgated August 17, 1988). S/S is considered a potentially applicable
technology for treatment of hazardous wastes by characteristic mumbers
Do04, DOOS, DOO6, DOO7, DOO8, and D010, which contain arsenic, barium,
cadmium, duum.mn, lead and selenium (F.R., Vol. 54, No. 7, p. 1098~
1099).

The S/S process has weaknesses. Some constituents interfere with the
bonding with waste materials. This includes high organic content (>45%
by weight), semivolatile organic compounds greater than 1.0%, cyanide
'greater than 3,000 ppm, and high oil and grease (>10%). In addition,
halide may retani setting, and soluble manganese, tin, zinc, copper ard
lead salts increase the leachability potential (Technology Screening Guide
for Treatment of CERCIA Soils and Sludges, EPA/540/2-88/004. Sept. 1988).
Midco IT subsurface materials contain halides, and elevated zinc,
manganese, copper -and lead. Midco II differs from Midco I in that Mideo
II does not contain the same hJ.gh concentrations of semivolatile campounds

andcyamde

In ade.tJ.on, the long term mtegnty of the solidified material is not
well documented because few projects have been in place for long periods
of time. This is of concern because organic constituents are usually not
considered to be treated by this process but only encapsulated. There is
very little data available on the. appllcablhty of S/S to cyanide wastes.
In one study, the mobility of arsenic was increased by orders of magnitude
by the S/S. Chromium and arsenic are difficult to solidify and may



-22-_-

require special.i.zed binders. Organic lead may not be effectively treated
by S/S (F.R., Vol. 54, No..7, pp. 1098, 1099).

Therefore, U.S. EPA can not be sure how successful S/S will be at
Midco IT until treatability tests are campleted. These tests are being
initiated. In addition, treatability tests are needed to determine the
proper formulation for the solidification reage.nts

4., Final site Cover:

,Ifthembsurfacemte.nalsaxeacavated RCRAhazardmswaste
reqgulations became applicable, and the final site cover must meet RCRA
landfill closure requirements, unless the waste is delisted pursuant to 40
CFR 260.22. However, RCRA does not presently utilize leach testing ‘
procedures in the delisting of organic campourds. The final site cover
must also protect the solidified material from degradation due to
envirommental factors such as acid rain and the freeze-thaw cycle.

If in-situ mixing is used, RdiAlarxifJ.llclosxrereq\nraxentsaremt
applicable. However, these requirements may be considered relevant and
appropriate by U.S. EPA deperding on the results of the treatability .
study. At a minimm, the cover must protect the solidified material from
envirormental degradatlon, minimize maintenance, promote drainage, and
minimize erosion.

5. Ground Water and Access:

Ground water usage restrictions, well'connections, deed restrictions,
access restrictions and monitoring would be implemented as in altermative
SA. This alternative would be inconsistent with RCRA corrective action

requ.u'anents ard Primary Drinking Water Regulations.
ternative 5G:  In-Situa Vi ication

In this thermal treatment process, a square array of four electrodes are
msertedmtothegmﬂtothedsxredtmaﬁnentdepthof45feet A
conductive mixture of flaked graphite and glass frit is placed among the
electrodes as a path for the current. Voltage is applied to the
electrodes to establish a current in the starter path. The resultant
power heats the starter path and surrounding soil up to 3600°F. The soil
becames molten at temperatures between 2000° and 2500°F. As the vitrified
zone grows it incorporates non-volatile elements and destmys organic
canpounds by pyrolysis. Pyrolyzed products move to the surface where they
canbust. A hood over the process collects off-gases for treatment. The
hood remains over the melt until gassing stops, in approximately four
days. Thus, two hoods are required for sequential batch processing. The
vitrified mass is left in place and any subsidence is backfilled with
clean fill ard seeded. In addition, contaminated sediments would be
scraped and transported to the site for vitrification.

The advantages of in-situ vitrification include that excavation is not
required (except for surface sediments, _which would be scraped up and
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consolidated on-site for vitrification), air emissions are controlled in
place, organic campourds are destroyed and morgamc capounds are
incorporated into a glassy solid matrix resistant to leaching and more
durable than granite or marble (Technology Screening Guide for Treatment
of CERCIA Soils armd Sludges, EPA/540/2-88/004, Sept. 1988).-

Disadvantages of in-situ vitrification include that although it has been
tested in pilot studies, it has not been demonstrated in a full scale
camercial application. In addition, the cammercial availability of the
equipment is limited. The presence of ground water only five feet below
the surface severely limits the economic practicability because of the
energy expended in driving off water. The presence of buried metals and
cambustible solids below the surface may also cause problems in the
operation (Technology Screening Guide for Treatment of CERCIA Soils ard
Sludges, EPA/540/2-88/004, Sept. 1988).

Becausetheozgamccmpamdsaredestrcyedardinorganiccarpo.nﬂs
incorporated into a solid mass resistant to leaching, it is expected that
the treated material will be delistable. If tests show that the resicue
is delistable, only a soil cover would be placed over the site.

Ground water usage restrictions, well connections, deed rstrictions,'
access restrictions and monitoring would be implemented as in altermative
SA. This alternative would be inconsistent with RCRA corrective action

'reqtn.ra\em'_s and Primary Drinking Water Regulations.

This alternative cambines the source treatment measures in alternative SE
‘with the contairment measures in alternative 3. The advantage of this
alternative over alternative 3 alone is that the risks from residual
subsurface soil contamination within the contaimment barrier would be
nearly eliminated. The contaminants in the ground water would remain but
they would be contained within the slurry wall.

Should ﬂ'xe slurry wall fail, the grourd water in the area shown.in Figure
13 may eventually be affected. Although the contamination may eventually
attermate, the risks from ingestion of ground water on the site itself
would remain very high for a long time.

If successful, the S/S process would nearly eliminate the remaining risks
due to the source.

Altermative 7: Ground Water Pumping and Deep Well Imjection with

SOlldlfl(Ztlm

. This alternatlve combines the source treatment measures in alternatlve SE
with the grcurd water tream\ent measures m alternative 4A.

At the conclusion of this action; the site would be close to meetmg RCRA
- Clean closure requirements. However, long-term monitoring and mairntenance
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would be required because the long-term effectiveness of S/S is not well
documented. '

Alternative 8: Ground Water Pumping, mmmm&vzell;mecum

ith solidificatic

This alternative cambines the source treatment measures in alternative SE
with the ground water treatment measures in altnernative 4C.

At the conclusion of this action, the site would be close to meeting RCRA
clean closure requirements. However, long-term mtorn*g would be
recuired because the long-term effectiveness of S/S is not well

tive 9: wa i ion with Solidification

This alternative cambines the source treatment measures in alternative SE
with the ground water treatment measures in altermative 4E.

At the canclusion of this action, the site would be close to meeting RCRA
Clean closure requirements. However, long-term monitoring would be
required because the long~-term effectiveness of S/S is not well

IX. SUMMARY OF THE OOMPARATIVE ANALVSIS OF ALTEFRNATIVES

In selecting the final remedial actions for Superfund sites, U.S. EPA
considers the following nine criteria:

1. Overall Protection of Human Health and the Erwiromment: addresses
whether or not a remedy provides adequate protection, and describes how
risks are eliminated, reduced or controlled through treatment, engineering
controls, or institutional controls.

2. M@.&Rﬁ addreéses%etherormtarmeﬂywillneet
all of the applicable or relevant and appropriate (ARARS) requirements of
other envirormental statutes and/or provide groaurds for inveking a waiver.

Long-term effectiveness and permanence: refers to the ability of a
raredytommtamrehablepmtectmnofmmanhealthardtheemmmxt
overtmeanecleampgoalshavebeenmt.

4. Reduct ;_qn of toxicity, mobility, or volume (TMV): is the anticipated
performance of the treatment technologies a remedy may employ..

S. Short-term effectiveness: involves the period of time needed to
achieve protection and any adverse impacts on human health ard the
enviromment that may be posed during the construction and implementation
-period until cleanup goals are achieved.



6. Implementability: is the technical and administrative feasibility of
a remedy, including the availability of goods and services needed to
implement the chosen solution.

7. Cost

8. Support Agency Acceptance: indicates whether, based on its review of
the RI/FS ard Proposed Plan, the state agency (the Indiana Department of
Envirommental Management) concurs, opposes, or has no comment on the
preferred alternative.

includes capital and operation and maintenance costs.

9. w wlllbeassassedfrunthep.zbhccaments
received.

These nine criteria incorporate factors required to be addressed in the
remedy selection process in SARA Section 121.

A camparison of the fourteen alternatives using the nine criteria is -
. included in Tables 10, 11 ard 12. Acatpa.risonofcost'_sa:mngme
fourteen alternatives is in Table 13. Table 14 campares same major
factors considered in the effectiveness evaluation among the fourteen
alternatives. These Tables are included in the Appendix.

The no—-action altermative (1) is m\acce_ptable because ARAPs for
graurdwater and surface waters would be exceeded ard human health and
enviromental risks from continmued air emissions and groundwater migration
will be unacceptable.

Alternatives that address only the source (altermatives 2, SA, 5C, and 5G)
are unacceptable because although groundwater and surface water
contamination may eventually attemuate, this will take many years
(estimate 107-175 years). In the meantime, ARARs for the groundwater and
surface water would be exceeded, the groundwater plume would eventually
affect a large area, and biota may be adversely affected by groundwater
recharge to surface waters and air emissions.

The contairment alternatives 3 and 6 would provide protectian to human
health and the enviromment for as long as the site cap and slurry wall

- are maintained. However, theh:.ghsaltandorgamcconcentratxonsmy
affect the permeability of the slurry wall, resulting in the need to
replace it in the long term. If future development occurs or the cap or
slurry wall are damaged, the resulting health risks may be similar to no
action for alternative 3, and to alternatives addressing only the source
for alternative 6. Costs for remedying failure would be similar to but
higher then the original installation. In that case, the total cost for a
contairment alternative would be similar to the cost for remedial actions
that treat both the source and the ground water.:

Alternatives that mclude only treatment of the ground water (4A 4C, 4E)
would attain a considerable degree of permanent protection. Contaminants
pmsentlymthegrunﬂwateraxﬂcontamnantsthatareﬂushedmtothe
ground water would be reduced in toxicity, mobility, and volume (TMV) by
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‘operation of the grourd water treatment system over a long period of time.
The site cover and access restrictions would protect against on-site
direct ingestion and direct‘ contact risks.

At the campletion of the ground water action, residual contamination will
remain under the site cover, although it will be reduced fram the present
carditions. It is uncertain what residual risks will remain. It is
possible that mobile contaminants will remain under the cover after
campletion of the ground water treatment actions. If the cover is
subsequently disturbed or degraded, these residuals will again cause
ground water contamination. Even if relatively mobile companents, such as
volatile organic campounds and cyanide are flushed from the soil, the
mldzalnsksmetoduectngstmnmcaseofﬁrumedevelopnentmud
be.2.7x10 lifetime carcinogenic risk due to arsenic, and a chronic

i ic index of 2.8. In addition subchronic risks fraom copper
would likely remain. In addition, arsenic, lead and chromium are present
in same of the subsurface material at concentrations similar to those in
same listed hazardous wastes, forwm.chtreatmerrtisreqmredprlorto
land disposal pursuant to 40 CFR 268 (see Table 9).

Forthesereasons, an alternative that combines a source treatment measure
with a ground water treatment measure is needed. S$/S would address all
risks due to the source if it is successful. The effectiveness of S/S at
-Midco IT would be evaluated by treatablllty tests prior to its
implementation.

Compared to S/S, incineration followed by S/S would more reliably treat
the ozgamc campounds. However, incineration is considerably more
expensive than S/S by itself, and, if S/S is succssful 1nc1neratlon
would do little to further reduce risks.

Vitrification, if it worked, would more reliably address both the organic
ard inorganic contaminants. It also treats both organic and inorganic
campaurds in one operation, which is an advantage. However, there is a
large degree of uncertainty about whether vitrification is practical at
this site because of the high water table. In addltlcn, it is estimated
to be considerably more expensive than S/S ard, if S/S is successful,
would do little to further reduce risks.

All the groud water treatment alternatives would result in attaining
ARARS ard providing long-term protection of the Calumet aquifer at the
site when combined with a source treatment alternative. They differ only
in their method of treatment and disposal of the highly saline
contaminated ground water. 'metreatmentanddeepwellmjectmn _
alternative (4C) may substantially reduce ™V of contaminants in the
ground water prior to deep well injection. v

Organic campounds would be removed by stripping and carbon absorption.

If residuals from this treatment are incinerated, this would provide
permanent treatment of these conmtaminants. If they are landfilled, the
disposal may not be considered any more permanent than deep well injection
without treatment. If cyanide treatment is required, a chlorination
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. procssnaybeused wmd'xshmldpemanentlydstroythecyamde. Metals
may be removed by precipitation. The metals sludge would be landfilled
but may require solidification first.  This dlsposal may not be c:ons:.dered
more permanent than deep well injection without treatment.

The evaporation alternative (4E) would ‘reduce the volume of all
contaminants and the toxicity of contaminants in the blow down by
incineration. However, extensive treatment of the salt cake would likely
-berequlredpnortolarﬂdlsposalmderthemlardo

Restrictions. If such treatment is not required, alternative 4E would"
include disposal of significant quantltls of hazardous wastes in off-site -
landfills. :

The deep well mjectlon without treatment alternative (4A) would not
reduce'IMVofcmtammantsmtheg‘ruxﬂwater However, if a petition to
allow land disposal is approved by U.S. EPA, this alternative should
provide permanent human health and envirormmental protection since the
petition must demonstrate that there will be no migration fram the
injection zone while the wastes remain hazardous. In addition,
alternative 4A is considerable less expensive than alternative 4C.

X. THE SETECTED REMEDY

U.S. EPA selects either altermative 7 or 8 for implementation at Midco II.
These alternatives are described in Sections XIII and IX. Alternative 7
will be implemented if a petition to allow injection of waste prohibited
under 40 CFR Part 148 Subpart B is approved by U.S. EPA. In this case,
the permanence of the remedial action would be considered equivalent to
alternative 8, and alternative 7 is less expensive. If a petition is not
approved, alternative 8 will be implemented. o A

. The selected alternative will also include site access restrictions and
imposition of deed restrictions, as appropriate. Either altermative will
include treatment of the source by S/S. This is the least expensive
alternative that will permanently reduce ™V of the source and be fully
protective of human health and the envirorment. However, implementation
of this source remedial action depends on the results of the treatability
tests for S/S. If the treatability tests show that S/S will not provide a
significant reduction in mobility of the hazardous substances of concern,
theRDDmllberecpenedandadszerentsourcecontrolneasxrewﬂlbe :
selected. A more detailed cost breakdown for these alternmatives is in
Tables 15 and 16 in the Appendix.

Clean Up Action Levels (CALs) :
Soil Clean Up Action levels::

All subsurface mte.nals affected by the site or by Midco operations that
exceed any of the following risk based levels will be treated:
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Qmulative Lifetime Carcinogenic Risk
CQumlative Chronic Normrcmogemc Index
Subchronic Rlsk Index

Wui
el
oO0OX

GrcudeaberCleanUpActmntevéls: -

All portions of the Calumet aquifer affected by the site or by Midco
operations that exceed any of following risk-based levels will be
recovered and treated (except as provided for in the subsequent
discussion). The ground water pumping, treatment and disposal system

- shall contimie to operate until the hazardous substances in all portions
of the Calumet aquifer affected by the site or by Midco operations are
reduced below each of these risk-based levels (except as provided for in
the subsequent discussion). Applying the CALs throughout the contaminated
plume is consistent with F.R., Vol. 53, No 245, p. 51426.

Qmulative Lifetime Carcinogenic Risk =1 x 10~
Qmulative Noncarcinogenic Index = 1.0
" Subchronic Risk = 1.0
Primary MCLs (40 CFR 141)
.Chronic AWQC for protection of aquatic life multiplied by a factor 3.6

Evaluation of Attainment of CAls:

The risk levels will be calculated fram the soil and ground water
analytical results using the assumptions listed in Tables 2, 3, 4 and 5
in the Appendix (except that in place of the average site concentration,
actual measured soil and grourd water concentrations in each sample
location will be used, and soil ingestion rates for chronic exposures of
0.2 gram per day for ages 1-6 and 0.1 gram per day for older age groups
will be used), the procedures mtheSuperﬁnﬂmblchealth Evaluation
Marual and U.S. EPA's most recently published carcinogenic potency factors
and reference doses.

For inorganic campourds in ground water, the analytical results from
filtered samples will be used.. The analytical procedures will at least
readxtheanalytuzldetectmnlmtshstemeablsNandlamthe

ix. Constituents that are not detected shall not be included in
risk calaulations. Constituents that are detected below background
concentrations identified in Tables 17 and 18 shall not be included in the
risk calculations.

Ifonlyaaecmstlmentlsdetectedmgmnﬁwaterataoonoentmtmn :
that is calculated to potentially cause a lifetime, incremental
carcinogenic risk of 1 x 1072 or greater, ardanm.hasbeenprmnlgated
for this constituent pursuant to 40 CFR 141, then the MCL will be the CAL
for that constituent. In addition, that constituent will not be used in

. the amulative risk calculation.



-29-

JUS'I'IFI@.TION'EDR USE OF 10~ RISK LEVEL:

Use of the 1 X 10~5 llfetme, amulative carcinogenic risk level as
opposed to the 1 X 1076 level is considered more approprlate for a soil

CAL for this site because residential development is unlikely because of
the mdust:nal usage of the area.

Use of the 1 X 10™> lifetime, cumulative carcinogenic risk level is
considered more appropriate fortheg:mrdwaterCALascpposaitomelx
1076 level because the Calumet aquifer is little used in the vicinity of

the Site, and because there are miltiple contaminant sources that are
affectmg the Calumet aquifer in the vicinity of the Site. In addition,
the 1076 level is generally well below the analytical detection limits for
the constituents of concern.

CRITERTA FOR . CONTROL OF ATR EMISSIONS:

Each separate source of air emissions shall be controlled to prevent
exposures to the nearest resident and workers on adjacent propertlaﬁ fraom
causing an estn.mated cmmlative, incremental, lifetime carcinogenic risk
exceedmg 1 x 10~7. since there are miltiple operations that cause air
emissions, each mist be controlled to the 1 x 10~/ carcinogenic risk level
to assure that the total risk will be less than 1 x 107®. The following
operations will be considered separate sources:

1. Subsurface soil excavation and handling:;.
2. Bmnissions fram S/S;
3. Emissions from ground water treatment.

The risk levels will be calculated using conservative assumptions, the
procedures in the U.S. EPA Public Health Evaluation Manual and Exposure
Assessment Mamual, and the most recent U.S. EPA published carcinogenic
potency factor. The emissions must also be controlled to prevent any non-
czrcmogemc risk either on-site or off-site. Fugitive dust must be
controlled in campliance with State of Indiana requirements. :

The selected remedial actions will be protective of human health and the
envirorment, will attain applicable or relevant and appropriate Federal
and State requirements and are cost effective. The remedy satisfies the
statutory preference for remedies that employ treatment that reduces -
toxicity, mobility or volume as a principal element and utilizes permanent
solutions ard alternative tmat:nent tec:hnologlas to the maximum extent
pr.actlmble.

‘mestateofn'dlanalsexpectedtocorn:rmththeselectedranedlal
actions. Although there is same public concern about the deep well -
mjectlon ocperation, it is believed that the protective measures requu'ed
'in U.S. EPA's Underground Injection Control Program coupled with source
(soil) treatment provide a more acceptable technology for the coammunity -
than the further degradatlon of the existing Calumet aquifer or the Grand
Calumet River. :
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—

Because the remedy will result in hazardous substances remaining on-site
above health-based levels, a review will be conducted within five years
after cammencement of remedial actions to ensure that the remedy contimies
to provide adequate protection of human health and the envirorment. -
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—~ APPENDIX TO MIDCO II RECORD OF DECISION

Concentrations in Various Envirormental Media
Stan:la.rd Parameters Used for Dosage
Potential I-bcposure Pathways for the mdco II Site

- Routes of Dcposurs Used in Calculation of Intakes

dlaractenstlcs of Subchromc/c'zromc Exposure
Scenarics

- Midoo II I.o::ation Specific Requirements

Midco ITI Action Specific Requireme.nts

Alten'xatlve s Canpl:.ance with Appll@ble Iaws ard
Regulations

Ccmparison of Concentrations of Inorqanics in sub-
surface Material at Midco II with Concentrations in Listed
Hazardous. Wastes

Effectiveness Evaluation of Alternatives

Implementability Evaluation at Alternatives

Detailed Analysis Summary

Midco IT Estimated Costs in Millions of Dollars and 'rz.me
to Implement .

Midco II Table of Effectiveness and Implementability

" Alternative 7 ... Cost Estimate

Alternative 8 ... Cost Estimate
Grourd Water Cleamyp Action Levels
Soil Clearup Action Levels

Land Disposal Restriction Treatment Standards for Waste
Categories F00l1, F002, F003, F005 (from 40 CFR 268.41)

Proposed land Disposal Restriction Treatment Stardards for

Waste Categories F007, F008, F009 (fmn F.R., Vol. 53, No. 7,

p. 1068)

Alternative 'I‘reatability Varianoe Levels and Technologies for |
Structural/Functional Groups
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Table

NAME OF SITE: MIDCO U

— . WORKSHEET 1. OATE: 20 Jaruary 1088
SOORING FOR INDICATORA CHEMICAL SELECTION: ANALYST: LB
CONCENTRATIONS AND Xae VALUES IN V. ENVIRONMENTAL MEDIA. oc:
HASE | PHASE !‘ Lﬁ‘ﬁ_ﬁﬁﬁE WATER | A
GAGUND WATER GROUND WATER PHASE 1 PHASE 2
— s 1] - J'w__g____._ {mat)
P WAK UEAN UN WAX MEAN N MAX MEAN "UN MAX UEAN
NO 351801 5.016+00 | S.006-02 480601  1.82C-01 ] L.BIEDT 1.95€+01 3.50C+00 | 9.B4E0Z ~ Z.6080)  1.686-01
. N 1.78E0t  J.40€-R2 ND 1.14€600 1.07€-01 | 287803 221602 04TE-Q3 | 2.87€03 $.02E-02 3.08E-02
[ 1146200 37380V | 7.90€03 1428400 00E-01 | 7.30€02 4.H9E01  1.47E-01 | O.5EV2 1HOEDV  1.07E-00
NO 130E-02 7.92€-04 [ ] NO NO © OND . 464603 3.92:04
N0 140802 2.37¢-0 -] 270602 6.07€-03 NO 4901603  1.09€-3 N0 1.03€02 3.33E-03
20601 8.146+02 1.526602 | 0.16E000 6.34E002 1.21Ee02 | 0.76E+01 1.76Ee02 1.04Ee02 | 9.44640t 284Ee02 1.43E402
NO 1128000 1.008-0% NO 0.006-02 1.90€-02 NO 197601 $.50E-RQ NO 233602 5.00E-03
- N -$.008-02 2.17¢-03 [ -] 0.708-02 0.73€-03 MO 1L.78E@ 1.258-3 NO 124802 341803
N 0.006000 4.296-01 | 6.00E-03 1.810.00 4.488-01 | 188602 2.14€+00 26360t | 184602 €.036-01 25480t
130601 8.226001 1.37€e0V | 170602 205E«01 2.00E¢00 | 2.83400 3.22E¢01 . 1.0340t | 2.70Ee00 1.5TEO1 4.22E400
NO 203809 7.408-02 | 3.00€-03° 1.04601 0.22€-02 | 0.996-03 0.38E-G2 392602 | 2.63E-0). 8.40E03 $.00E-0
7.008-01 0.046002 1168002 | 4.216600 21706602 0316601 | 3.118001 2.80€e02 $.43Ee01 | 2888401 1.08602 0.56E001 |
NO 0.338.00 127601  1.07€000 | 1.796-01 3.076¢00 6.406-01 | 1.62€-01 4.616400 7.04E-01
[, ] 201603 3.40€04 4.92€-08 NO 104603 2400604 | 1.23€04 123604 133604
-] 1.08€001 - 1588400, 231€-01 MO 1206000 1.81€-01 | 4.T2E-03 §.90€-01 €-02
4006000 2.12€404 1716004 4.026003 | 282602 2.306403 7.08€«02 | 0.086+01 1.748003 ¢.768+02
NO 2.128-01 1306000 4.38€-01 | 4.29€0¢ 150802 7.17EQI | S.I31E02 831602 S8.21€-02
o 2.008-2 0.006-02 . 0.336-03 | 702603 7480603 Y481 | MO $.83603  9.928-04
8.106+00 1.586004 4. 1046404 4.006003 | 1.086402 1.238403 6.26€.02 | 1.166+02 1316403 $.70€402"
ND 7.008<02 1.708<R $.728-0t  1.378-02 NO 296603 1.486-03 | 5.4E-04 743EQ3 170E-03
T ND 1.10€60¢ 0.74801 N 6.17€-01  1.00€-01 NO NO NO
NO 9.006-02 1.046-2 L3 4.00€02 114802 L 116602 9.02603 | 1.906-08 174602 4.158-03
-] 2.108400 421601 | 3.90602 7.106-01 174601 | 200602  4.7IE-0v 1.78E0% | 3.4E02 273E01 1.48E-01
NO 7.836.00 4.21801 L] 4086.00 230801 | 107602 2.7¢€.00 337601 | 131602 1.04E«00 1.54E-01
" ND 4408 1.9160¢ [} N0 NO [ -] 194603 1.106-04 L -} NO NO
NO 3.10€¢0t 2.006000 o 1.10€+09 275€-01 ] 1.11€801  1.62E+00 NO 1.90€401  1.43E400
ND NO ] NO o0 NO ] N o NO ] NO
NO 7.006402 ¢.006-0 [ 050802 1.02802 L 3.738-02 2.908-03 ~NO 347€02 €.21€-03
) NO ] NO ]
o 2.00€.00 1.45¢.01 o 4.00€-01 724602 o 745802 6.246-03 NO 230691 252802
O T 110807 5.12603 -] 3.30€02 170 L] 1.08603 1.060E-0¢ NO 120602 1.306-0)
[ -] 200601 3308.00| WO 4006000 210360t | 4.2060¢4 0.048400 2.72Ee00 ND 1.98€+00 3.3IE-O1
] 3.008-03 158604 ] 133803 9.3 N NO NO
- [}
N $.008-0t 7.158-02 ] 1046400 1.188-01 0 2.008-01 4¢.008-02 N 8.4T7E01  0.74€02
ND 2640803 191808 ] 3.40€-01  1.846-02 MDD | 020608 4.00E-08 MO 1.198-01  9.06€-03
NO . 300807 1336 w $.006-01  4.306-02 MO 1.08€-07  9.33E-0 o 19786007 233802
N $.20603 1.428-0¢ -] 2.08€03  2.006-04 NO NO NO
o 4.006400 23080V ND 7.00€-0t 4.75§-02 [ ] 108600 1.548-01 NO 246601  2.40€-02
L] 620603 234E-0¢ ] L -] ND NO 218803  1.55E-0¢
MO 7.3062 Jout-0 NO 1.00€-01 4.178-03 -] 2.506-02 103803 NO 381602 251€-03
NO 2406402 1260 L 190602 1.636-0) L] 054603 o208 | WO 030603 $.76E-0¢
NO 1.006-0Y 131802 ] 60060 317602 NO GAIEA2 T.406-0) MO 21160 1.90€-02
ND NO NO NO 3S1E03  28516-04
o 8.40€.00 7.138-01 o 1208.01 1.288.00 [ -] 2.088000 4.208-01 ND 7.7268+00  7.706-01
ND 440603  1.9160¢ ] 1.406-02 7.006-04 0 1.546-03 1.106-0¢ [ ] 491603 4.21€0¢
nO 2.006+01 93860V © 1.40€+01  $.048-04 ] 7.028+00 $.4160Y N0 491600 304601
NO 1.106-01  1.0a8-02 ] 210601 1.876-02 ND 307602 593803 MO 738602 $.33E-03
O 2.00€.01 1.538.00 w0 o 0.13€+00 8.01E-01 NO 2607€«0t  2.36E.00
O 1.00€+02 7.938+00 -] 4.006402 2088001 [} $.03E:01 4.09€.00 NO 1.62€e02 1.246401"
0 2.408-0%  2.008-08 L] 090802 138602 WO 2.448-02 12082 NO 214602 801803
NDO | 400800 - 340800 L] 800603 208802 MO 1.686-03 2.01€-04 NO 1.768-03 1.256-04
MO 0.006-01 S.006-a2 L -] $.008-0% 5.98€-02 N 340600 1282 NO 2036401  2.96E02
] 2.30601 0.7 w0 310601 1.208-02 [ -} s.07€2 sS4 [ -] 1.00€-01 1.77€4Q1
NO 3.506.01 2.92€.00 -] 8.40€.01 $.00€000 NO 1.23€+01 * 1.516.00 NO 2968601 J.08€.00
[ 1.008.00 6.7%8-02 ND 1.00€.00 1.73E-0t NO 39160t J40ER NO 3851601 IMmE02
] 4.40€001  1.04€.00 [ -] 2406402 1.00€001 ] 1.54€e01  1.11€600 NO 8426401 0.04E€400
] 21062 0.736-00 ) NO 737603 §.27E0e NO N NO
o 2.20840¢ 2.158.00 L] 8408401 3428000 L ] 7.72€¢00 1.29€+00 ND . 1008401 2.038400
0 220603 097508 N 0.386-08 8.306-08 NO NO NO
ND 200603 217E-04 [ 0.816-0¢ ¢.01€08 [ o MO
NO - $.20€:03 2.2¢6-04 MO 2.03€-08-  2.03E6-08 (] NO NO
N 8.00€-03 3.02E-04 . NO 3.006:03 2.21€-0¢ NO ~NO NO
N 1.006-42 4.238-0¢ -] 110602 4.388-0¢ NO 3316 2.516-0e NO 3.886-03 2.7¢€-0¢
: NO $.0€-08 9.20E-08 MO NO NO
) 0 o W0 NO 7 72€-08 8 S2€-060 |
S TN THE EAVIRGOMNMENTAL MEDIA AVAILABLE :




NAME OF SITE: MIDCO U
OATE: 20 Jaruary 1988

CORSTANTS FOR THE ENVIRONMENTAL WEDUA AVALABLE
v.m&n&oos&mmwmwmummnvus

WORKSHEET 1. CONTINUED ANALYST: LB
ocC: SCL
TEBMENTS SEDIMENTS
SO4Ls PHASE | PHASE 2 TRENCHES
' [roAq) B o 0 {

CHEMICAL e W'—Ew!! L—E‘—u AN MAX MEAN ] MAX ’_Euu ™ N MAX UEAN
AnsTaresn U 9.088 «0 126003  4.20€e04 1.83&e0¢ 6. «d §.36€ *04 1.26€e 04 3216404 1.66€+08 21604 |
Areares 2306600 $.406001  1.04€+01 | 2.20€000 2726002 6.406+01 | 1.60Eed1  3.206401  2.83E09 (-] 1.43€¢03  1.11€+02
Garnum 18508400 3.346002 0.08E001 | 7.106e00 4820000 1.03Ee02 | 1.4TE02  S5.03€402 AL71Ee02 N 1.836€.03  1.00€.02
Berymum - MO 0.80E«00 2.01Ee00 NO 2.30€.00 9.708-01 -] 1.80€.01 2.9E.00
[~ 2.408-01 9.106000 3408400 | 1.90€+00 0.40€+00 426800 | 0.30€.00 1.40€+01 1.00€+01 ND 2.008.01 4.63€.+.00
Calmsn U 158608 123608 $.37€+04 | 1728004 1.406e08 4.638e04 | 1146004 0.77€006  6.716¢04 | 5.706003  0.91Ee08  2.72E.04
(= 1.008:00 1086083 1798002 | 2408000 0.128.2 1.R2€.02 1836002 7.036002 4.208.02 N 1.96€+03 2.71Es02
Canat U L -] 5.00€.00 1.40€+00 L -] 1.20€¢01 477800 | 200801 8.10€.01 4.00€001 N 2.40€.01 3.28€ 400
| Cappur 000600 2.408:03 0.208:02 | 0.008000 o 1.106e03  0.71€e03  3.008¢03 | 2.906+00 4.7¢E.3 1.61€.0)
won U . 2416603  4.308004 1.00800¢ | 407600 0.006+03 0.59€.04 4.28E004 | 2.07€¢03  J.19€04 1.20€404
Loes ' 2008000 48578002 1.616602 | 4.006600 - 3.07€.02 1.296+03 8.07€+02 | 2.508400 2.81€«Q3 4. 29€.02
Mognemum U 7.236403  0.786004 2.006004 | 3.038.03 4008403  1.196008 0.42€¢03 | 1.406¢03 I.B8Ee04  1.7IE.04
Margaress U 1478602 3088403  1.04€.03 1.01€.02 2046402 G.54E.02  $.108402 | 8.00€401 1.92€+03  G.04E.02
Meraury NO 230601  7.438.02 0 Lo 1.80€+00  1.54€-01
Nchel w0 1006002  $.208+01 © 0508401  3.188.02 1.718.02 [ ] 1.43€403  1.44€.02
Potmsn U 2888+02 1.338.03  0.076+02 | 2.50€.02 1816603  0.006¢03  4.946403 | 2.186+02 4.79€. 0.00E.02
Selenham [ ] 2.506.00 73880 } 9.10800 ) N 3.30€+00  1.38E+00
Siiver w 0408080 2138400 | 1.408000 1.408 001 1.40€+01 1.40€401 1.90€+00 B.10€+00 2.78E€e00
Sehm U 2116602  1.546003 T.446402 | L1282 112803 0.846e03 4516603 | 150602 3.83E+03 0.72€.02
Tatm U ND- 1.106000 1.57€-01 . -
™y 2108600 1.308602 2428001 | 7.308000 4.30€.0t 229€.01 N 1.20€.32  2.18€.01
Venadhan 4408600 9.408.01 4.028.01 3308400 124602 J.028.0% 2206400 2.708401 2.208.0¢ L -] 4. €. 1.736 .01
Dro 1.306+0% 2876403 5.088002 | 330601 206603 C.03E02 $.04€.02 1.41€.03 1.00€.03 1.00€+00 4.05E8.Q3 1.08E+03
Cyarse U -] 4.40€+01  0.14€000 L] 7.62%.08 1.836.02 NO 1.91€+02  7.13E401 N 1.24€e02  1.51€.01
Aceragrihere U o 120€0%  487€-02 NO 1.00€+:01  4.00€e00 [ -] 0.40€.00  8.62E-01
Aocwtone 0.008-02  1.108.0%  5.538.00 -] 1.408.00 3.79¢-04 NO 2.708001  2.438.01 -] 6.106+01  5.18E8400

'] w0 7.90¢-0t 1.22€-01 . o 1408001  2.00€.00 -] 6.408400 1358400 [ -] 1.00€.01  1.57€.00
Senzere ] 2120602 ¢.008-03 0 200803 4.008-04 o 1.10€02 273603 o 2106-2 1.X3E-03
| Banzo(s)erwvecens w0 1.80€.00 0.838-00 L -] 3.308.00 40180t o 1.00€:01 4.80€.00 0 3108400 $.10€-01
Berze(s)ipyrene -] 120600 4.47€-0 . - N - 1.10€01 2.75€.00 ND 2.80€.00 2.22€-01
Benzo(® M uretee U L] 2.406.00  7.108-0% L} 1.108407  2.788.00 L ] 4.508.00 2.408-01
Ganzas and V .
B2 -orwyhasy o ula® NO 0.008.00 t1.038.00 | MO 4.406.02 0.848.01 1.90€.01  0.008.02 2.32€.02 ] 20082 183800
2-Busarore (MEX) . Mo 0.30€-03 233803 2.00€6-2 3.00€-01 1.63€-01 NO 6.008+07  2.838.0% L ] 1.60€4+01 $.90€ 000
Carvon dastoe [ -] 210601 113642 0 2308 - 129603 N 4.008-03 1.836-04
Charostwre V .
Creoromem [ ] 200€-01 103602 | N 620802  ¢.00€-03 -] 34080  1.43€-04
Cvyesrw U o 1.00€+00 0.97€-01 ] 1.40€+01 2.79€ .00 NO 3.70€.01 9.258000 L -] 3.80€.00 7.42€-01
Ceest ] NO o 0 o.106.02  1.J06-02 ’ [ ] 1.90€.00  G.03E-02
Ooezotsen U ] 30€0t  0.97€.02 ] $.0E.00  3.20E402
Qlv-tay prehaien 0 1.508+00 230601 [ ] 2608, 6.51€.00 0 0.106+02 187602 [ ) 1.006+01  1.28€400
1.1-Olcricroe e :
1.1-Okrveroevune
Trarw- 1, 2-daniorosthene o 210803 100604 -] 8.20€-03 1.03€-0¢
2.4-Olcrvaraphenat -] 2.70€.01 $.00E-0t
1.2- Oicarogropens ND 220663 . 114804 L] 49080t 4.2E.01
Ot prhaiaw [ ] 1.00€-01 ¢.00€-03
2.4-Orretwprana U : ] 7.70€.00 3.40E-0t
Clactyl prenaies -] 4.80€.00 4.578-01 0 1.80€.02 3.88€.01 NO 2.70€.02 §.80€.01 L ] 2.40€401 2.4€.00
EhySentane NO 1.006e02  2.776001 [ -] 8.30E.02 1.08.02 NO 3.10€.02 1.08€+02 N 7.80€.02 6.02€.00
Ruruwars U -] 8.70€6400 1.01€400 © 2.206-01 4.71§-02 MO 9.00€.00 2.236.00 N 0.90€+00 7.81€-01
Aorere U -] 170802 .408-02 ND 1.80€001 4.308+00 [, ] 1.10€+01 1.68€ 00
weprorone U L] 1.006+01  1.42€000 [ ] 2.00601  3.00§+00
2-Motwiraprinaiers U ND 3.00€.00 $.246-00 [ -] 4908001 9.436.00 ] 8.40€.01 2.988.01 [ -] 9.80€.01 1.68€+01
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_ TABLE 6-1
Standard Parameters Used for Calculation of Dosage and Intake

?ab‘le 2

Child age 6-12

(1) U.S. EPA, 1986a

(2) U.S. EPA, October 1986
(3) U.S. EPA, 19854

(4) U.S. EPA, 1984b

(5) Symms, 1986

(6) Lepow, 1974

Parameter Adult Child age 2-6
Physical Characterlslics '
Average Body Waight 70 kg (1.2) 29 kg (3) 16 kg (3)
Average Surface Area 18150 cm2 (1) 10470 am2 (3) 6980 em2(3)
Activity C"unc!orllllct :
Amount ol Water Ingestad Daily 26 (1) 15ir (2) 1 lter (2)
Amount of Air Breathed Daily 20m3(1) - 11 m3(1) 6m3 (1)
Amount of Fish Consumed Daily 65g(1)
‘ Soll Ingested (Pica) Daily 1.0g(1)
Frequency ol Water Use for Swimming 7 daysiyr (1) 7 daysyr (1)
Duration of Exposure While Swimming 2.6 hre/day (1) 2.6 hea/day (1)
Percantage of Surface Asea Immersed 0.8 (4) 0.8 (4) | 0.8 (4)
While Bathing ' '
Length of Exposure Whie Bathing 20 min (5) 20 min (5) 20 min (5)
Langth of Additional Exposure After Bathing 10 min (5) 10 min (5) 10 min (5)
Amount of Air Breathed While Bathing S5 m3(1).(5) .60 m3 (1),(5) .49 m3 (1),(S)
Volume of Showerstall am3(s) 3m3(s) 3m3(s)
Volume of Bathroom 10m3 (S) 10m3 (5) 10 m3 (5)
Volume of Wator Used While Showering 200 fters(S) 200 liters(s) 200 fiters(S)
Material Characteristics '
Dust Adherence 0.51 mg/cma3 (6)
Transter Ra&; of Contaminant From Water 1/10000 (4)
1 Ar :
Mass Flux Raw (waker-based) 0.2-0.5 mg/em2/tv (1)



Table 3

Table 6-5.
Mmipco il
Exposure Pathway Anelysis
On-site Future Use Scenario

EXPOSURE | .
MEDIA PATHWAY MECHANISM TYPE OF EXPOSURE SELECTED FOR ANALYSIS
Alr Waste Reaction Volatitization Dermal Contact - No - not likely, site covered with fill
Inhalation with partial vegetative cover
Contaminated fill/soil Volatilization ‘ inhalation Yes
Contaminated fill/soll Fugitive dust Dermal Contact No - not likely, site covered wlth‘llll
' Inhalation with partial vegetative cover
Surface water Volatilization Inhalation Yes - covered under surface water
Ground Water Movement through Drinking water - - Ingestion Yes - local wells used
aquiler - use through ' S
residential and Bathing Dermal contact Yes - local wells used
industrial wells Inhalation Yes - local wells used
Housshold Use ~ Inhalation Yes
Solls Contaminated fill/soll Fugldvo dust Dermal contact Yes
(Sediments) : ' Inhalation N
Ingestion Yes - PICA
Surfsce Water Ground water discharge Casual contact Dermal contact Yes —
to drainage ditch Ingestion No - not used for drinking water
Volatilization Inhalation Yes
No - cumrently under investigation

Bioaccumulation

by U.S. Fish and Wildiife



Table 6-5. (Cc

MIDCO I

ed)

Exposure Pathway Analysls
Necarest Resldence Scenarlo

EXPOSURE ‘
MEDIA PATHWAY MECHANISM TYPE OF EXPOSURE SELECTED FORANALYSIS
Alr Waste Reaction Volatilization Dermal Contact No - not likely, site covered with fill
’ Inhalation with partial vegetation
Contaminated filVsoil Volatilization inhalation

Gvoﬁnd Water

Solle
(Sediments)

Stho_ “Water

Contaminated surface
water

Movement through
aquifer - use through
rosidential and
industrial wells

" Contaminated filVsoil

ground water
discharge %o Grand
Calumet River

ground water.
discharge to Lake
Michigan

Ground water discharge

to drainage dilch

Adsorption to dusts
Volatilization

Drinking water

Bathing
Hand-washing
industriallHousehold

Uso

Adsorption to dusts

Casual contact
Volatilization/aerosols

Rocvoalion/Fishinﬁ

" Casval contact

Volatilization

Dermal Contact
Inhalation

‘ inhalation

Ingestion

Dormal contact
Inhalation

Dermal contact
_inhalation

inhalation

Dermal contact
Inhalation
Ingestion

Dermal contact
inhalation
ingestion

Dermal contact
inhalation

Bioaccumulation

Dermal conmact
Ingestion

!nhalalion

Bioaccumulation

Yes - probably low exposure fevels

No - not likely, site covered wilh fill
with partial vegetation

Yes

No -drinking water well removed
from contamination
No - well removed from contamination

No - well removed from contamination

g3 &

< <

es

No - not used lor drinking

Yes - contact probably minimal, dilution

Yes

No - currently under investigation
by U.S. Fish and Wildlile

Yes

No - not-used for drinking water

- Yes

No - éurrenlly under invosligélipn
by U.S. Fish and Wildlilo

es - contact pr'obabiy minimal, dilution
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Table

Table 6 - 8

Midco i : ‘
Routes of Exposure Used In Caiculation of Intakes

Exposed : - Routes of Exposure
Exposure Scenario Population . Dermal . Ingestion Inhaiation
On-site Scenario Child 2-6 Play in Soil Drinking Water Household Air
: Bathing PICA Bathing
Child 6-12 Play in Soil =~  Drinking Water Household Air
: Play in Surface Water Bathing
- Bathing
Aduit Recreation in Surface Drinking Water Household Air
Water Bathing
Bathing
Nearest Residence Child 2-6 Household Air
Child 6-12 Play in Surface Water | _ " Household Air
Adult Recreation in Surface ' Household Air

Water



5

Table

Table 6 -~ 9
MIDCO i

Characteristics of Subchronic/Chronic Exposure Scenarios

Route of Exposure Media

Activity

Population

Subchronic Exposure
Characteristics

Chronic Exposure
Characterislics

Dermal Soil
Surface Water

Ground Water

Ingestion Soil

Ground Water

Play

Recreatlon

Showering/
Bathing

Pica

Orinking
Water

Child age 2-6
Child age 6-12

Child age 6-12
Adult

Child age 2-6
Child age 6-12
Adult

Child age 2-6

Child age 2-6
Child age 6-12

Adult

Three exposure avents (hands
only) at average concentration
or one event at highest conc.,
whichaver is greatest

Three hours ol exposure (20%

of body) at average concentration

or one hour at highest concentration,
whichever is greatest-

One hour of exposure (80% of body)
at average concnetration or 20 min.

at highest concentration, whichaver

Is greatest

5 gram per day at average
concentration or 1 grams at

highest concentration, whichever is
greatest

3 liters at average concentration or .

1 liter at highest concentration
whichaver Is greatest

6 liters at average concentration or
2 thers at highest concentration,
whichever Is greatest

-One exposure avent (hands only)

per day, 150 days per year, at
average concentration

One hour ol exposure (20% ol
body), 150 days per year, at
avarage concentration

20 minutes of exposure (80% of
body) at averaga concentration 365
days/year

1 gram per day, 150 days per
year, at average concentration

1 liter per day, 365 days per year,
at average concentration

2 liters pei day, 365 days per year,
at average concentration



Table 6 - 9 (continued)

MIDCO I

Characteristics of Subchronic/Chronic Exposure Scensrlos (Contlnued)

'Sub‘chronlc Exposure

Chronic Exposure

Route of Exposure Media Activily Population Characteristics Characlerislics
Inhslation Combined Soil/ Home Child age 2-6 24 hours of exposure 160 m on-site 18 hours of exposure, 365 days
Surface Water Child age 6-12 and 1603 m off-site from source at per year, 160 m lfrom source on-sie
Emission average predicted emission rate or and 1609 m lrom source off-site at
18 hr at highest predicted emission average predicted emisslon rate
rate, whichever is greatest
Adult 24 hours of exposure 160 m on-site 16 hours ol exposure, 365 days
and 1609 m oll-site from source at per year, 160 m from source on-site
average predicted emission rate or and 1609 m from source oli-site at -
16 hr at highest predicted emission - average predicted emission rate
rate, whichever s greatest
Ground Water Showerlng/ Child age 2-6 - One hour of exposwre at average 20 minutes of exposure, 365 days
Bathing Child age 6-12 concentration or 20 minutes at per year at average concentration
Aduht highest concentration, whichever
Is greatest
Home Child age 2-6 24 hours of exposure at 0.0001 x 16 hours of exposure, 365 days

Child age 6-12

Adult

the average ground water conc.

or 16 hours at 0.0001 x the
highest concentration, whichever is
greatest

24 hours of exposure at 0.0001 x
the average ground water conc.

or 16 hours at 0.0001 x the
highest concentration, whichever is
greatest

per year, at 0.0001 x the average
ground water concentration

16 hours ol expésure. 365 days
per yeaf, at 0.0001 x the average
ground water concentration



LOCATION

TABLE 1-14

MI0CD I
LOCATION.SPECIFIC REQUIREMENTS

REQUIREMENT AND CITATION

Table ¢

APPLICABIL ] TY

wathin 100 yesr floodplsin

withan floodplean

Within salt dome forsation,
underground sing, of cave

Within sres where asction mey
cause irrepersdle hara, loss,
or destruction of significant
srtafacts

Historic project owned or
controlled by federal sqency

Critical neditat upon which .
endangered species of
threstened species depends

wetlang

wet land

wilderness sres
wilalife refuge
Ares sffecting stress or river

vithin ares offecting
nationsl wilg, scemic, Of
recrestionsl river

Within coastsl rmne

Ocesns or waters of the
United States

within 200 feet of fault
- displacea in Halocene time

Migratory barg flight pettern

Ares affecting lakes and
streams

Habitat for sarine masmsls

Leke 10 Indiens
¥itmn (icodplein in Indians

Indiana Maditat upon which
nongame of encangered
- species depend

within Ingisna nature preserve

TSO fecility sust be designed, constructed, opersted,
and mgantsined to evoid washout
(40 CFR 264.18())

Action in floodplain to svoid sdverse c"oc!l. s1ni1esze
potential hers, restore and preserve natursl end bdeneficial
values

(tueunn Order 11988, Protection of floodplains,

(A0 CFR 6, Appendax A))

RCRA hazardous weste olacesent aof non-containerized or
dulk liquad hezsfdoys waste probidited
(a0 CFR 264.18)c))

Action to recover snd preserve artifscts
{Nationel Archeologicsl snd Historicsl Preservation Act
(16 U.S.C. Section a69; 36 CFR Part 63)

Action to preserve historic properties: plenning of sction
to minieize hare to National Mistoric Landmarks

(Nationgl Mistoric Preservation Act Section 106 (16 U.S.C.
470 ot seq.; )6 CFR Part 800)

Action to consetve endangered species or thiestened species,
including consultation wath the Department of Interior ’
(Endengered Species Act of 1973 (16 U.S5.C. 1531 et seq.:

S0 CFR Part 200, 50 CFR Part 402)

Action ts siniaize the destruction, lass, of degradstion
of wetlands

(Executive Order 119 0, Protoetxon of Yetlands,

AQ OFR 6, Apgendix A

Actian to pronidit discharqe of dredqed or fill eaterisl
into wetland without persit
(Clesn Water Act Sectaon 404; a0 CFR Parts 230, 231)

Federelly-omned sres designeted ss wilderness ares sust de

aOmIN1Istered In such manner g9 will leave i1t unimpaired

89 wilderness snd to preserve its wilderness character

(Walderness Act (16 U.S5.C. 1131 ot seq.); SO CFR 35.1 et seq.)

Only sction sllowed under the provisions of 16 U.5.C. Section

. 668 9d(c) mey be undertaken 1n sreas thst sre psrt of the

Nstional Wildlife Refuge System
(U.S.C. 66800 et seq.; 50 CFR Pert 27)

Action during diversion, channeling of other sctivaty thst

" wodifies 8 streas or river end effects fisn of wildlife

(Fisn and #11dl1fe Coordinstion Act (16 V.S.G. 86) et. seq.,
40 O'R 6.302))

Avoid tliunq or sssisting in ection that will heve direct
edverse effects of scenic fiver

(Scenic Rivers Act (16 U.5.C. 1271 et seq. Sectin 7 (s)):
40 CFR 6.302 (o))

Conduct sctivities affecting the cosstal zone in manner

consistent with approved State unngmnt programs
(Cosstsl lone Mansqesent Act (16 U

Action to dispose of dtedge and f11] ssterial 1s prohidited
without a permit

(Clean wWater Act Section 404 CFR 125 Sudbpart M; Merine
Protection Resources end Senctuary Act Section 10))

New tnumt. storage of disposs)l of hazardous weste
pronid

(a0 UR 26. 18(a))

Migratory 8ird Tresty Act

Angdromous Fish Conservetion Act

Marine Mesmal Protection Act

Leke Preservetion Act
(13e2-11.1)

Flooa Contral Act
(13-2-22)

Nongame and (ndengered Species Act
(la=2-8)

Nsture Preserves Act

" {le=be5)

C. Section 1451 et seq.))

Not sppiicable ' . . o

Not spolicadle

Not applicadle

Not spplicable
Not soplicable
Not spplicadle

Aoplicable to wetlanas on or
near site

Applicadble ta wetlands on of
near site

Not spplicadle
Not spplicable

Applicsble to stres» or river
on or nesr site effected Dy
rewedistion ectivities

“ot soplicsble

Not spplicadle

Applicable to stres™ or river
on or nesr site of fected dy
remedietion sctivities

Not epplicadle o

Applicable to sres sffected o
Oy rewmedistion activities

Applicadle to leke or siresd on
or nesr site sffecies dy
remedigtion activities

Not applicadie

‘ot spplicadle
‘ot spolicable

"ot spplicadble

“ot soolicadle



Table

-  TABLE 1-I5
MIDCO I
- ACTION-SPECIFIC REQUIREMENTS
Page | of 9
~ Action L | Requirement and Cifation

Air Stripningv Proposed standards for control of emxssxons of volatile

' orgamcs. ' :
Canping : ‘Placement of cap over waste requires a cover

designed and constructed to:

o Provide long-term minimization of migration of
liquids through the capped area;

o Function with minimum maintenance;

o Promote drainage and minimize erosion or abrasion
-of the cover;

o Accomodate settling and subsidence so that the '
cover's integrity is maintained; and

o Have a permeability less than or equal to the
permeability of any bottom liner system or natural
subsoils present.

Eliminate free liquids by removal or solidification.

Restrict use of property as necessary to prevent
damage to cover.

Prevent run-on and run-off from damaging cover.

Stabilization of remammg ‘waste to support cover.
(40 CFR 264]

Consolidation ~ Placement on or in land outside unit boundaries or
: o area of contamination will- trigger land- disposal
requirements .and restrictions.
(40 CFR 268 (Subpart D)]



Action

TABLE 1-15 (continued)

Page 2 of 9

Requirement and Citation

Direét Discharge
of Treatment
System Effluent

Use of best available technology (BAT)
economically achievable is required to control
toxic and nonconventional pollutants. Use of best
conventional pollutant control technology (BCT) is
required to  control conventional pollutants.
Technology-based limitations may be determined on a
case-by-case basis.

(40 CFR 122.44(3)]

Applicable federally approved state water quality
standards must be complied with. These standards
may be in addition to or more stringent than other
federal standards under the CWA.

(40 CFR 122.44 and state rcgulanons approved under
40 CFR 131]

Applicable federal water quality criteria for the
protection of aquatic life must be complied with
when environmental factors are being considered.

(50 FR 30784]

The discharge. must conform to applicable water
quality requirements when the discharge affects a
state other than the ccrnfymg state.

(40 CFR 122.44(d)]

The discharge must be consistent - with the
requirements of a Water Quality Management Plan
approved by EPA.

{40 CFR 122.44(d)]

Discharge hmxtauons must be established for all toxnc
‘pollutants that are or may be discharged at levels
greater than that which can be achieved by
technology-based standards. : '
[40 CFR 122.44(e)]

Develop and implement a BMP program and
incorporate in the - NPDES permit to prevent the
release of toxic constituents to surface waters.

(40 CFR 125.100]



Action

TABLE 1-15 (continued)’

Page 3 of 9

Requirement and Citation

The BMP program must:

o Establish specific procedures for the control -of
toxic and hazardous pollutant spills;

o Include a prediction of direction, rate of flow,
and total quantity of toxic pollutants where
experience indicates a reasonable potential for
equipment failure; and

o Assure proper management of solid and hazardous
waste in accordance with regulations promulgated
under RCRA.

(40 CFR 125.104]

Discharge must be monitored to assure complianée. ‘
[40'CFR 122.44(i)]

Approved test methods for waste constituents to be
monitored must be followed. Detailed requirements
for analytical procedures and quality controls are
provided.

Sample preservation procedures, container materials,
‘and maximum allowable holding times are prescribed.
(40 CFR 136.1-136.4] |

Permit application information must be submitted
including a description of activities, listing of
environmental permits, etc. -

{40 CFR 122.21]

Monitor and repdrt fesults as required by permit.
(40 CFR 122.44(i)]

Comply. with additional permit conditions.
(40 CFR 122.41(i)]



Action

TABLE 1-15 (continued)

Page 4 of 9

Requirement and Citation

Discharge to POTW

Discharge of Dredge and
Fill Material to
Navigable Waters

Pollutants that pass through the POTW without
treatment, interfere ~with POTW operation, or
contaminate POTW sludge are prohibited.

Specific prohibitions preclude the discharge of
pollutants to POTWs that:

o Create a fire or explosion hazard in the POTW;
o Are corrosive (pH <5.0);
o Obstruct flow resulting in interference;

o Are discharged ~at a flow rate and/or
concentration that will result in interference;

o Increase the temperature of wastewater entering
the treatment that would result in interference
but in no case raise the POTW influent
temperature above 104°F;

Discharge must comply with local POTW pretreatment
rogram; and -
40 CFR 403.5 and local POTW regulations]

RCRA permit-by-rule requirements must be complied
with for discharges of RCRA hazardous wastes to
POTWs by rail, truck, or dedicated plpe.

(40 CFR 264.71 and 264.72]

The four conditions that must be satisfied before
dredge and fill is an allowable alternative are:

o There must be no practicable alternative;

o Discharge of dredged or fill material must not
cause a violation of state water quality standards,
violate any applicable toxic effluent standards,
jeopardize an endangered species, or injure a
marine sanctuary;



Action

TABLE 1-15 (continued) .

Page 5 of 9 4

Excavation
Ground Water Diversion

Incineration (On-Site)

Requirement and Citation

o No discharge shall be permitted that will cause or
contribute to significant degradation of the water;

o Appropriate steps to minimize adverse effects
must be taken; and

o Determine long- and short-term effects on
physical, chemical, and biological components of
the aquatic ecosystem.

(40 CFR 230.10 and 33 CFR 320-330]

Movement of excavated materials containing RCRA
hazardous wastes to new location and placement in or
on land will trigger land disposal restrictions.

‘
Excavation of RCRA hazardous waste for construction
of slurry wall may trigger cleanup or land disposal
restrictions.

Analyze the RCRA hazardous waste feed
(40 CFR 264.341)

Dispose of all hazardous waste and residues including
ash, scrubber water, and scrubber sludge.
(40 CFR 264.351]

Performance standards for incinerators:

o Achieve a destruction and removal efficiency of
99.99 percent for each principal organic hazardous
constituent in the waste feed; and
(40 CFR 266.343]

o Reduce hydrogen chloride emissions to 1.8 kg/hr
or 1 percent of the HCL in the stack gases
before entering any pollution control devices.

[40 CFR 264.342) | :
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TABLE 1:-15 (continued)

Page 6 of 9

Requirement and Citation

Land Treatment

Monitoring of various parameters during operations of
the incinerator is required. These parameters
include: : ' ~

o Combustion temperature;

o Waste feed rate;

o An indicator of combustion gas velocity; and

o Carbon monoxide.

Special performance standard for incineration of
PCBs. . '

(40 CFR, 7611.70)

Special requirements for incineration by Indiana
Department of Environmental Management, including a
trial burn and extensive sampling.

Ensure that hazardous constituents are degraded,

transformed, or immobilized within the treatment
zone.

[40 CFR 264.271}

'~ Maximum depth of treatment zone must be no more

than 50 feet from the initial soil surface, and more
than 3 feet above the seasonal high water table.
(40 CFR 264.271]

Demonstrate that hazardous constituents for each
waste can be completely degraded, transformed, or
immobilized in the treatment zone. .
(40 CFR 264.271]

Minimize run-off of hazardous constituents.

(40 CFR 264.273]

Maintain run-on and run-off controls and management
system.

[40 CFR 264.273)

- Unsaturated zone monitoring.

{40 CFR 264.281)

Special requirements for ignitable or reactive waste.

- [40 CFR 264.282)



TABLE 1-15 (continued)

Underground Injection
of Wastes and Treated
Ground Water

Page 7 of 9
Action Requirement and Citatibn
Special requirements for incompatible wastes.
(40 CFR 264.282] -
Special requirements for F020, F021, F022, F023,
F026, and F027 wastes.
(40 CFR 264.283)
Slurry Wall - Excavation of RCRA hazardous waste for construction
- of slurry wall may trigger cleanup or land disposal
restrictions. _
(40 CFR 263]
‘Treatment Proposed standards for miscellaneous units require

new units to satisfy environmental performance
standards by protection of ground water, surface
water, and air quality, and by limiting surface and
subsurface migration. :

Treatment of wastes subject to ban on land disposal
must attain levels achievable by best demonstrated
available treatment technologies (BDAT) for each
hazardous constituent in each listed waste,

(40 CFR 268.10-13]

BDAT standards for Sbent solvent wastes are based

on one of four technologies. Any technology may be
used; however, if it will achieve the concentration
levels specified.

[RCRA Sections 3004(d)e).(e)(3)
42 U.S.C. 6924(d)(3).(eX(3)]

UIC program prohibits:
(40 CFR 144.12]

o Injection activities that allow movement of
contaminants into underground sources of drinking
water and results in violations of MCLs or
adversely affects health; and

o Construction of new Class [V wells, and operation

and maintenance of existing wells.
{40 CFR 144.13]
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TABLE 1-15 (continued)

Page 8 of 9

Requirement and Citation

Wells used to inject contaminated ground water that
has been treated and is. being reinjected into the
same formation from which it was drawn are not
prohibited if activity is part of CERCLA action.

[40 CFR 144.13)

All hazardous waste injection wells must comply with
the RCRA requirements.
(40 CFR 144.16]

r
Owners and operators must:
(40 CFR 144.26-27]

o Submit inventory information to the director of
“the state UIC program;

o Report non-compliance orally within 24 hours; and

o Prepare, maintain and comply with plugging and
abandonment plan.

, Monitor Class 1 wells by:

o Frequent analysis of injection fluid;.

o Continuous monitoring of injection pressure;

o flow rate and volume; and

o Installation and momtormg of ground water
momtormg wells.

Applicants for Class [ permits must:
(40 CFR 144.55]

o Identify all injection wells within the area -of
review; and

o Take action as necessary to ensure that such
wells are properly sealed, completed, or abandoned
to prevent contamination of USDW.



Action

. TABLE 1-15 (continued)

Page 9 of 9

Requirement and Citation

Criteria for determining whether an aquifer may be
determined 'to be an exempted aquifer include current
and future  use, vyield, and water quality
characteristics.

(40 CFR 146.4]

Case and cement all Class [ wells to prevent

. movement of fluids into USDW, taking into

consideration well depth, injection pressure, hole size,
composition of injected waste and other factors.

Conduct appropriate logs and other tests during
construction and a descriptive report prepared. and
submitted to the UIC Program Director. :

In)ectnon pressure may not exceed a maximum level
designed to ensure that injection does not initiate
new fractures or propagate existing ones and cause
the movement of fluids into a USDW.

(40 CFR 146.13]

Continuous monitoring of injection pressure, flow
rate, and volurne, and annual pressure, if required.

Demonstranon of mechanical integrity is required
every 5 years.

Ground water monitoring may also be required.
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ATURNATIVES® COMPLIMNCE WIITH APRLICARRE LANS AND RECWLATIONS

Comment

reocas

Resource Consecvation end
Recovery (RCRA) - Subtitle €

40 OR 262 Stenderd for
Ceneretors

40 CFR 264-265 Stendards for
owners snd opetators of
hetutdous weste treslment,
storege snd disposol
facslitres.

001 Hazardous Metetinls
Irenaport Rules (49 CFR
Suhchopter C) end RCRA -
Subtit)e C Stondards for
Teansporters 80 OR 26)

Clean Water Act (CwA)

40 OUR Perts 122, 123
ond Subpert N Notionsl
Pollutent Discherge
Climingtion Systes
(NPOLCS)

80 OR 40) CffYyent
Cuidelines ond Stondards -
Pretrestment Standerds

fediira) Vater Qualaty

(PA Ground Water Protlection
Steategy

Occupatsonal) Safety &
flealth Act (U541A)
Parl 1910 (U5NA Stwnlorde)

('] u! Ll vieen Contial
Act (ISCA) &0 O u 268

led vopvertmenlnl Heview
ol tederel Prugryes
- a0 R 29

Notiona) Primary Drinking
Wuber Gtanndnrin .

Mbaent Meter Uualaty
Criterie

Atternetive will involve Lrestment/
disposs) of hezstdoun wesle.
RCRA generator reguistions epply.

Alternative will require use of o
RCRA-permitted fecility 1n complience
with curtent RCRA reyuletions.

impjesentetion of this sllernstive
includes the of f-site trensport of
hazsrdous watersels. Ihe trensport of
these materisle will be in cosplience
with these rules, including use of
propetly constructed end agrked
teonsport vehicles, use of » licensed
transporter, and use of hersrdous weste
menifeste.

Indiane hes authorizstion to sdeinieter. -

NPOCS in Indiens. Refer to section on
stote regulation. :

Indiens hes suthorizetion to
sUministestion pretreatsent 1n Indisne
Refer to section on stete reqguistions.

Alternstives mey not tresult in complience

" welh TYOC 10 surfece weter.

Thie sliternative will not ettesn
(PA‘e romd weter protection streteqy
gnete for squafer.

Inplemsentation of thus slternstive wi )l
require wvork on the site. Vorking .
condit 1one aunt esoure ealfety end health
of workere.

Allertnt sve suy repmre diequinnl ot
PlU-conteminstled saterisl; hovever, PCH
Jevele ere not st concentrutions
triggerang dispossl requiremenie.

Alternative will requite intergoveriementyl
review of project 1t project well we
fedetal funds.

Alternstive will not result In complience
with standerde

Alternotive will nol reoult n
cosplience vilh criterie.

aC

Alternstive
(1§

3T ST b1A
X X

| 1 X X
X X

x | ]
X x X
X X X
x | ] X
1 X X
X X X
X x X
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A TERNATIVES® COMPLIANCE WITH APPLICADLE LAYS AND REGULATIONS

Clean Air Act (CAA)

Sefe Drinking Water Act, Under-
tound Injection Control (UIC)
rogran: Critersn and Standacrde

(40 OR Pert 146)

Underground Injection Vell Permit

MHerine Protection, Research end
Sonctuasties Act (D OR Part
220-229) Ocean Dumping
Requirements

Rodioactive Weste Rule -- lhg';
Low Level

Nationsl Register of Historie
Places

Nild end Scenic Rivers Act
(40 O'R Pert §.302)

{ndengered Specien Act
Protection of Threstened or
[ndengeted Species ond Iherr
Habatets (50 OFR Pert 402)

fish end Valdiife Act
Conservation of WildlaTe
Resoucces X )

Coastel lone Mansgement Act
(15 OR 920-926)

Unform Relocstion Assistence
aond Resl Property Acnuasition
Policies Act of 1979 (a0 OR &)

':-ecuuu Orders for Flood Plein
(co11988)

Crecutive Ordere for Vetlands
(L1Mi990)

Nations] Cnvitonmentsl Policy
Act (NCPA) -

Archinculigicsl wu) intorie
Preservetion Act of 1978

Comment . T 7 Y I LN | B o
|

implesentstion of this siternstive mey  §
tesult in the emignion of pollutents :

into the oir though below regulstory .

finite. A Permit should not be required,

bul necesssry technicel requiresents

will be met.

On-sste excovetion mey result in the X
short-tere emiosion of perticuletes.

On-site personnel will be sdequetely

ptotected. Ufforte to mitigete relesss

will be made. .

Impleaentation of the siternstives does
not include the duwping of ony materisls
in the ocesn or incinerstion et ses.

Cnisting recorde indicate thet the mite
does not contein high- or low-level
tedioactive weste. .

{mplementetion of the slternstives will
ot offect sites on the regialer.

Rivers on the netlonsl snventory will not
be eoffected by slternstives.
lepleaentetion of the sltetnetives will
not effect threstened or endengered
species and thesr heditet.

Implesentation of the slternstives mill
rot effect sress of importent wildlsfe
resources. .
lepleaentetion of the slternstives wall
rot affect & cossts] rone.

Jaglementation of the elternstives should
not require relocetion of residences or
businessse or ecquisstion of property.

Inplesentation of this elternstive will
not occur an & flood plesn.

leplesentation of this elternstive may i I | x ]

‘offect & wetlend.

ROLA sctions sre exempled from NCPA
requitesents.

Alternatives ohnuld not affuct theae
Tesources.

- B e e L BV

Alternstaive
A

b1o

~In

- Jo
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MTERNATIVES® COWPLIANCE WITH APPLICADLE LANS AND REGWATIONS

: Alternstive
Lew_or flequiatson Comment L 2 3 LI | At AL 34
SIAIC
linfunno lozardous Yoste
Hanagueent Progrea - Indisne
Covironmental Hononewent Board
Article & (320-1A7-4)
- Rules 2, 3, 4, Yeste Thie elternstive will involve of f-3ite X X X X
Cenerution bdenteficetion dispossl of hsrerdous weste and
Stendords for Cenerstore generetor reguletions epply.
Rule 3 Stendarde Appliceble Implementetion of this elternstive : X X | X
sncludes the of F-site Lrenspott of . : .
hazerdous meleriale. The trensport of
theae asteriale will be 1n complivnce
with these rules, including use of
ptoperly constructed end wmarked
teeonsport vehicles, wee of licenued .
trensporters, ond une of harardovs
wnete sanifents. :
Rule 6 Stondarda Applicable : | I X X  §  §  §  §
1o thmers und Mncrotore of .
Horatdous Yaste Fecilitien )
flule 7 Clooure/Funtclionure thie elternstive wil) be ciinvintrat wmith - ] ] ] %
current otete regulstions sithough no
permit will be requived.
Rule 8-9 Hazardous Weste This elternstive will tequire the use of . X | B X 4 4 X
" fectiiaty Construction end . o stste-permitted facilaty in complisnce
Operoting Permst with cucrent state regulations.
Indiene Waste Trestaent thie alternetive will tequire . - X 4 | § X
Facilsties Regulstion - construction of » weste tresteent - :
~ Tstle 330 - Artacle 3.1 facilaty end will be consistent wilh the
) . fecility Construction technicel sequirement of Article ).1.
Article 3 Industriel Weste- - leplesentation of eltermative will not
wster Pretrestaent and NPULS result tn an on-site point eource
" Progtess - Rules 1 - 10 discharge. An NPOLS persit wil) not be
. requared. .
Rules 11-1% Preteestment Not epplicable. [Implementetion of
Stendards ) slternatsves will not result in discharge
of o weste stress to o publicly-owned
) treataent worke (PONM),
Indisne Yeter Quality Stendsrds Isplesentation of sltgtnstives will
Stress Poliution Control Boatd not result in noncosplisnce with Indiens
330 [(AC Artscle 1-2, Section & Vater Quality Stenderds.
Water Quality Standerd
Indiena Air Pollution Control  Alternstives will be consistent with  § X | x x 1 X H
the technicel requirement of current '
indisna regulstion.
LaCA

‘lonsng : . Alternstives Bay requite no roning X X X x X X X X
. . _ change. .

I3
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K101
K102
K061
K046

K049
K050
K051
K052

Midco II
n-Site Soils

TABLE 9

COMPARISON OF CONCENTRATIONS OF INDRGANICS IN SUBSURFACE MATERIAL
AT MIDCO 1 WITH CONCENTRATIONS IN LISTED HAZARDOUS WASTES (FROM BOAT
BACKEROUND DOCLMENTS FOR THE FIRST THIRD WASTES UNDER LAND BAN)

CONSTITUENT CONCENTRATIONS (mg/kg)

Arsenic - Chramium
590-1950
3060-8320
1730
0.04-3435
28.9-1400
11-1600
0.1-6790
ND-1430 - ND-1960

Lead _ Cadnium
20300 44
%67
0.05-1250
21.95-3900
0.25-2430
11-5800
2,5-2810 ND-26
/
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Table
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Hintn 1!

EFTECTIVINGSS CVALUATION OF ALTERNATIVES

FROITCHIVI NESS I INHAN 18 ALTI AND TRYITINLNY
SRt 1t

PRDITCHIVINTSS OF 1IMAN 1AL T AND UNVIRDNMUNT
LUNG. 1L

ONCLION OF T0XICIIY, MuniLily, OR VIR WL

Alferantive )

Dora not reduce potentinl publre health roak
norncinted with contmminnted o ln 1 exiaviel ol
ad expoted or grawnd water of ngeated. Would
not comply with chrmscel and locotiron-tpeciloe
teqnitesentna as well a9 criteris, adviuntien and
quidance.

Piblic health cank sxistn for ingestion or dermnl
nhnorpl 100 ol exenvoled nailo md gooss) wotee
contpminguta ond f(or dermal stisorption of aurface
water. Increnned lifetime cqneer risk to future
on-site temidents (1.6 » 107¢) 38 unacceptehble.
future ewpooure to residusl] contaminants cennot be
prevented. .

lonicity, mohility, or volime of contominantn 1n
il o yrownd waler ofe ot peempnent ly of
aignificantly teduced.

Alternative 2

[xisting riske would be reduced for on-site anid
wnd ground water tngestion and dermel ahansplion.

Ahen requites successful enforcement of deed

restrictions snd msintensnce of the site, fencing,
ond erostan protection. Potential for

‘contaminsted ground water deqradetion would be
.lessened by inhihiting surface moisture

mhiltration (end thas, contact with potentanl
contaminanta). '

Rinks to the workers ond the commmity during
remedin] nclion con he adeipmtely controlled by
reatricting accesn tn sle Lo anthartzed pernonnel
anly, end contucting actimm wilth wlequmte health
nd salety precautions.

-final protection from espnaure to on-mte

contemingtion 18 achieved upon completton of cep
construction, spprovimetely | year after
wmtistion of construction.

Clesnup sction Jevels (CALS) for anil snd ground
water will not be met 89 sa1l remsine without
tresteent and qround water that hes migrated off
site will not be trested. Continued patentiel for
qround water deqradation existe dve to letersl
qrond weler migrotion. Surfece wster
contaminonts may be wareened by continusl
dincharge of contemingted qground water. Deed
restriclinnn nd site snintenance ate provided.
Nred for replacement wil] be based on site
maintennnce aver time.  Performonce of properly
inntalled multe-lnyered cap 18 generelly gond for
firnt 20 yenrs of orrvice. Integrity of synthettic
biner aftler o Lime bercomen sicertein and nhould
be nvestigated requler?y. Punctures of the lner
by deep rooted plante snd butrowing enimels will
affect the perforenace of the cep. Il remedisl
scltion {eils, Cisk 38 simitar to no-eclion
slternatave. The cost for remedying fei)ure would
be mimiler to the cont of original instellistion A
1t 18 detected before more ground water moves of(
site end 1f the ares needing repsif could be

located. If not, cost Lo rewedy wil) involve, o9 |

o mimmm, o gromd weter option to remave the
escmm? conteminants. Contasinstion mey move
verticsily throogh to the nest squifer. [hie
aquiler haa very little yreld, and fe not used for
drinking weter purposes. Honiloring of the
confining lnyer should detect movement. A ground
water extroction syetem could be employed
warranted by snepling. UTonats would be sisiler to
aromd waler optionn, Withaut gromd water uvre
restrictionn, the rewaining riak at_the sile sfter
remcdintion completion 18 .6 x 1074, With
enforcrment of gromd water ime restrictions, el
risks would be reduced below ecceptable levels.

Reduces modbtlity of contemingnts in soll but does
not significently or permanently reduce toricily
or volume of reduce the mobilily of conteminants
that sre alresdy iIn the ground water,
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HIDCO 11

CFICCTIVENCSS EVALUATION OF M TCRANATIVS

PROIECTIVENE SS OF JHMAN 11 AL TS AND ENVIRINMENS
GHORE TERM

PROICCTIVENEGS OF INMAN 1CALTH AND TNVIRONMENT
. LONG TCRM

ADUCTION OF 10X3CIIY, MONILITY, OR YOLUME

Alternative 3

Safely concern during instellation releted to
escavation aclevities. Riskn to wotkers and
commnity during temedisl ection can bhe adequately
contralled by reatricting eccenn to the site to
puttmrered pernonned only, nmd comfucting netion
wilh adequate heslth and safety preceutions.
Pratecteon agninat prenciple theent can he
achieved upon complelson of conntruction,
approximptely ) to' 2 yeste.

Clennup ection levels (CALS) for soil end ground
wnter will nnot be snt hecoure no trestment in
provided for either. Clhiminates direct contect
expnnure to eomtnminonte, Contominntion sny save
verticonlly to nextl squifer. fhio oquifer hoan very
tittle yleld, ond 18 not used for drinking water
purpates, Monstaring af the coefinming layer
shnuld detect anvement. A ground waler extroclion
nystem could be esployed If warrented by ssmpling.
Caste would be sisiler to ground water options.
Long-lerm eccens restriction would prevent future
exposure to residusls. In contewinsted
environment, effectivenees over Jong-term depends
on type of contmminonts end conrentretione. High
salt end organic concentretions may effect
permeabllily of well, fesulting in need to replece
systen in long ters. If failed, risks are sinilar
to no-sction. The cost for rewedying feilure
would be similar to, but higher than, the cost of
oriqginal inataliation 3f st is detected before
more gtound water mnvee of f site end I the ares
needing tepair could be located. 1f not, cost te
remrdy will invnive, 88 8 minimim, 8 ground wnler
oplion to resave the escaping conteminents. After
remedintion in completed, o1l rinka ore redured
below accrptable levels,

Signifitently reduces mobility of conteminants in
onil end ground weler, but does not reduce
toxicity or vojuwme.

AMternntive QA

Protection will be achieved by interception of
qround water, capping, deed resiriction, end sile
saintensnce. Resedial sction eclivities may not
comnence for | to 2 yenre, @s ¢ Pelition
Demanstration for deep well must be approved by
CPA, Construction of resedial ection should teke
2 yeors. Rinke to workers ond comewnity during
remedial] sction con be edequotely contralled by
reatricting necess to aste to authotired peraonnel
wily snd comntucting mction with miegmte heolth
wnd ssfely preceutinng.

. lo nn-nclion,

Clennup ortinn levels (CALS) for soil wil) nat he
mel o8 801l remning without treatment.. The ground
water that hes wiqreted of f site will be remgved
where CAL® ere enceeded and gromd woler CALS on
site would be met. A cop end sccess gestriction
wil] ptevent eoil ingestion end dermal sbsorption.
Potentisl for fnilure of technicel tomponents is
smgll, but wil) require routine mnintensnce and
teplincraernt, 11 failed, rinka at aite are similer
7 comtminmnts lenve deep sqmfer,
cont tn remedy will he many tinns (he cost of
orugionl resedint 1o due Lo great deplth and
ditficulty of amitaring.  After comedintion o
completed, if deed renstraiction and site
musntemmee are peclommad, olt vonke arn pedimeed
e liw weceploble loveln,

Significently end permenently reduces mobility of
contsminents in the soil but does not reduce
tonicity ot volume of some conteminante in sosrl.
Significently end permsnently reduces mobility of
contesinentes in ground water but does not reduce
tovicily or volume.

Allernntive &8

Pratection will be nchteved by interceptann of
yround wntes, capping, deed reatriction, nnd aite
saintenonce., Remedinl actron eclivitien may not
commence for at least | year, o8 approved for thaa
oplion meit he abtnined. [ el oo of fFemetinl
octons shauld take 7 yenrn. tohg to warkers and
commintty during rescdinl netinn con be micqmtely
eolro)led by restricting nrcens tn mitle 1o
authors zed prenannel only and conurting action
with adequate henlth od safely precant sans,

Vlenmmp oclion leveln (CAL®) for sonl will nal be
act o3 m1l resninn without teentment. The gromd
wanter thnt heu miqrated of f site will be removed
where CAL® are rucecded and qrownd water CALn on
nite would he met, A cap mul meenn senteict iom
will prevent word tngest s muf dermal nhoorption,
Tecimicnl compnnents of rreedy mill requate
toutine operal ton, sminlennnce nmnd replocement.

11 farln, tinks ot site mre similer to na-ection.
17 contrminants teave deep nquifer, coat to remedy
will be many times the cool of original
remedintion due to grent depth and difficulty of
soniloring. After remedintion is compleled, of
dred teatractinon nd mite anintenmnce nre
perfotmat, ol rokn ate teduced befow oceeptuble
levels.

Significantly end permnnently reduces mability of
contasinants 1n the so1l but dnee not reduce
toxicitly or volime of some conteminents 1n surl.
Significentily and persanently reduces mobility and
tovirity of contnminents 1n qrowd water but duen
not reduce voluwe. .

Sime contosinente «n grownd water sre trannferred
to cerbon cenisters which ere disposed of off
site. Ooed not significently or persenent)y
teduce tontcity or mability of these tesidunls.
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Hibtn 1t

LrFCCTIVENISS EYALUATION OF ML TERNATIVES

PRDICCTIVINESS OF INAAN 1K AL TH AND INVIANNIE NY
SIORT_ 1T

FROICCTIVINGSS OF HUHAN 10ALTH AND (NVIRONMINT
LONG_TCRM

AOUCTION OF toxicity, MIOILIIY, OR VOLUE

Alternntive 8C

Protection will be schieved hy interception of
qground water, tepping, deed restriction, ond mite
mnintenance. Approvel for thas oplion should not
unduly slow sction down ss contaminants will he

remaved to drinking water guelity except sshinity -

before injection. Construclion of resedinl sction
should teke 2 yesra. Risks to workers end
community during remedisl action con be odeqimtely
controlled hy restricting access to site to
suthot zed personnel only end conducting action
wilh sdequate heolth end sefety preceutions.

Clennup action lTevels (CALs) for soil will not he
met o9 5011 vemmins wilhout trestment. The ground
water Lhat has migrated off mite will be removed
where (L8 are exceeded ond ground weter CALS on
site vould be met. The leve? of scelons being
injected into the deep well may exceed the CAL,

No MOL or MOLG presentiy exisle for scetone., A
cop and access restriction will prevent soil
ingeation end dermal sbnorption. Potentisl for
fatlure of technicel components s1e incressed due
to further complexity of trestsent processes end
will requite reguisr operetion, msintensnce, and
repincement. Il fotle, rieke at site sre mamiler
to no-sction, Uf wgter leavee deep equiler, oince
thin 18 not o drinking water equifer, the
increased selinity should not pose e problew.
After remediation 10 completed, :f deed
resteictions end nite saintenance are performed,
sll riske ere reduced below ecceptable levels.

Significently end permenently reduces mobility of
conteminonts 1n the soil but does not teduce
toxicity or volume of some contsminents in soil.
Significentiy snd permanently reduces sobility end
toxscity of conteminents in ground water but does
not reduce voluee.

Sose contsminents in ground weter sre trensferred
to carbon cenieters end metels sludges which are
disposed of off atte. Does not sigmificantly oc
permsnently reduce toxicity or mobility of these
tesidusle. -

Alteroative &L

Protection against principle threat will be
achteved by interception of qround water, capping,
deed restriction end site mnintensnce. Approvel
for the evnporetor system should be rendily
obtetnsble as this 18 conventional technolony.
Construction of resediel action should take | to 2
years. Misk to workers mnd community during
temedial sclion can be edeqimtely controlled by
restricting sccess to eite ond conducting action
wilh edenuute health ond safely precautions.

‘met n9 soil remains withnut Lrestment.

Cleanup nction levels (CAL®) for soil will not be
The ground
water that has migreted off site will be removed
where CALs are enceeded-and ground water (M9 on
site would be met. A cap sccess restriction
will prevent soil ingestion end dermal absorption.
Technical components of sction should not feil
wilh sdequate operation end msintensnce. After
temedintion 18 completed, 10 deed restrictions snd
site smintenance are performed, ol risks sre
reduced below sccepleble levels.

Significently snd permenent)y reduces sobility of
conteminants In so1l but does not reduce towicity
or volume of some conteminents i1n soil.
Significently snd permenently reduces mobility,
tonicity snd volume of conteminents i1n grownd
water. .

Some conteminents in ground weter sre trensferred
to esit crystele which sre disposed of off site.
Oces not significently or permanently reduce
toxicity or mobility of thene residusis.

Alternative SA

Sefety concerns during the remedial action are
relsted (o the excavetion of the salerinl. Rink
to the workere end the comaunmity cnn he sdrqntely
controlled by restricting nccess ta the wite and
conducting action with sdeqimte heellh and eafety
precsutions.

Cleanup action levels for sot1ls sbove ground weter
level would be met. CAL® for soils below ground
wster may oot be mel; however, risk calculations
are based on ingestion of so1l, end these
additinnal eolide would be below the water teble
mnd unavelleble for ingestion. Atlenustion
results an o dissipetion of contmminents, sithough
tt will be mony yenrs before ground water clesnup
aclion Jevels will be otinined for el) compounds.
futute expniure to resrdinle 10 mintms zed, becaune
saterial removed from site, Remedinl slternstive
tranafers the problesn to the lendfill. Without
grownd water une testrictions, the remsining rink
st the mite nfter remedintion completion in [.6 »
1I0-4. With enforcesent of grommd wnter une
restrictiona, all risks would be reduced below
screplable levels.

Reduces voluse of conteminante in eot) by remaving
it from eite but trensfers the prodlea to the
Jendfill eite. ODoes not reduce volume, mobility
or toxicily of conteminents i1n ground water.
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Atternative SC

Sefety concerna during the remedinl action are
related to the excavation of the mnlrrinl. Mok
to the workers and the commimily can he adequalely
controlled by restricting srcens lo the mite,
conducting artion with adeqintle henlth and anfely
precautions, end providing adrqualte eeinsionn
control. It will he nrcenanry to prrfore
treatehilitly studien to adenquntely demmstrnte
thet the enlidifted ash can cnonform to procedures
similar to delinting. Nue to evtensive technieal
requitements/submittaln (Inclating a trinl burn)
an well an the barklog nt HEM, seacdintinn of the
s01ln mey not hegin far wp lo 2 years. Completinn
of construction should he leas thon | yenr. fhe
sctunl norl remedintion ahould be Jeas than |
year.

Cleanup nction levels for snile sbove ground water
Yevel wauld be mel. CALS for scila below ground
water may nol be met; hawever, risk celculations
are based on tnqration of eoil, snd these
additionn] solidn wnuld be below the water table
nnd unavet lehle for ingestion. Attenuntion .
rewite an @ diamipation of contaminanta, elthough
tt will be wany yenrs hefore ground weter cleenup
action levela will be sttsined for all compounds.
futlure exposure ta residuals would be miniee). If
faile, f19kn are similnr Lo no sclion. The enet
for remrdying failure of eolidification would be
mimilar to the cost of original inatalletion.
Without grownd water use reetrictions, the
cemnining tink at the a’le efter remediotion
completion ie 1.6 x 1074, With enforcement of
urownd water ume restrictionn, o1l risks would be
reduced below acceptashle levels.

Significantly end permanently reduces toxicity
and mobiJity of contsminents tn so1l, but does
not reduce tomicity, mohility of volume of ~
contsminants in ground water.

Atternative 5C

Safely concern during insteliation asancieted with
excavetion and mining of contnminated materiel.
Risk to workers and commimity during resedinl
sction can be adequately controlled hy restricting
access end conducting actions with adeqnte heslth
end sefely precsulions. 1t will be necessory to
perform treatahility studies to adequately

demonstrate that the nol1dified wente can confore

to procedures similar to RCRA delinling. Thin mny
delay imitintion of construction, Completinn of
construction should he | year.

Cleanup sction levels for soils sbove ground weter
level would be met. CAL® for soils below ground
water may not be met; however, risk celculetions
sre bnaned on inqgeation of soll, end these
miditional solids would be below the weter tadble
nnd viavellable Tor ingestion. Attenustion
resulls in & dissipstion of contaminsnts, slthough
$t wil) be many yeors before ground weter clesnup
ortion levels wi)l be stleined for sll compounds.
future exposure to rraidimle would be sinmmsl, If
treatnhility ntudies are properly conduclted, there
should he @ lower likelihnod for needing
teplacesent, 1f feils, tisks are similer to no
nction. The const for remedying feilure would be
mieilinr to the cost of originel inatelletion.
Mithout ground weter une restriclions, the
remaining risk at the -’Qe after remedistion
completion e 1.6 x 1074, With enforcement of
qromd water use restrictions, el] riske would be
teduced below acceptadble levels.

Significently end permenently reduces mobility of
conteminents In soil, but does not reduce
tonicity, mobility or volume of conteminents in
ground weter.

Adternative 5G

fecaune no .excevatinn af materin] occurs end oll

1 of the materinie are treated tn & haod, Fisk is

ainimized. Risk to workers and community during
temedial ection cen be adequately controlled by
testricling sccens end providing edequnte hesith
ond ssfety precsutinns. Completion of
construction should be ) ta 2 years.

Cleanip action Jeveln for eotle sbove ground water
level would be mct. CAL® for eoils below ground
water may not be mety however, risk celculetions
sre hssed on ingestion of soll, end these
odditionn) eolids would be below the weter tadle
ond uneveilable for ingestion. Attenustion
tesulte In e dissipation of conteminents, elthough
1t will be many years delfore ground weter clesnup
sctinn levels will be ettalned for o)) compounds.
Alternstive has bern eveluvated on pllot scele.
Technology hes not heen proven on full scele
project. Therefore need for replacement le
wiknown et thie time. Thie option eay preclude
some types of future remediol action due to
creattnn of solid monnlith. future exposure to
renidunln would be minimal. 1f treatebilaty
atudien are properly conducted, lhete should be o
lnwer likelihood for needing replecement. The
coat for remedying failure would be swmiler to the
coat of originel instelletion. Withoul ground
wnter use restrictions, the remstning risk st Lhe
site ofler remediotion completion fe 1.6 » 1074,
¥ith enforcement of ground water use sestrictions,
o)) tinks would he reduced below scceplisble
tevels.

Significently end permsnently reduces toricity,
mobility end volure of conteminante in sosl, but
does not reduce tonicity, modility, or volume of
contesinents in ground weter. :
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AMtetnative 6

Protection schieved by contminmenl and
solidification. It will be necenaary to perfors
treatabilily studies to demonstrate that the
solidified waste can conform ta procedures simiine
to RCRA delisting. Thin eny delny conatruction
mtistion. Construttion of remrdinl action would
take | to 2 years. Risks to the warkers and the
communily during remedial action ran he ndequately
controlled by restricting nccess to the nitle to
authori zed personnel only end condicting sction
with sdequate hesith snd nafely precavtions.

Comhines the long-tecm eflectiveners of
Alternatives ) snd 5. Clesnup sclion levels for
m01} shove groomnd weter will be met. CALs for
8ol helow qround water asy not be met; however,
riak calculations are based on ingention of woil,
ond this would be ungvetleble for ingestion.
Ground wnter cleanup action levels would not be
met on site. Contemination mey mave verticslly to
next squifer. Monitortng of the confining leyer
should detect movement, A ground water extraction
systiem could be employed Lf warranted by sempling.
Cnate would be eimilar lo ground weler options.
The cont for cemedying fatlure would be similaer to
but higher than the cost of originel instetletion
if {1t 19 detected before more Qround weter moves
of f site ond if the sres needing tepeir could be
located. If not, cost to remedy wmil] tnvolve, o9
8 minteum, 8 ground water option to remave the
eacaping conteminents, After remedistion is
completed, sl risks are reduced below scceptable
levels.

Signtficantly end permsnently reduces mobility of
conteminente in eo1l snd ground water.

Altetnative 7

Protectinn agninst principle threat wilt be
aschieved by qround water interception and
solidafication. Remedie) action nctavities for
ground water aay not commence for | tn 2 yrars an
o Petition -Demonatent tan far the drep well mimt bre
spproved. 1t will be necesnnry to perform
treatabilaty etudres to demonatrate that the
solidified waste can conform to procedures simtinr
to RCRA delssting. (hia may delny conatruction
mnitiation. Construction of the remediol action
would take epprorisately 2 years. Rinke to the
workers end the community during remedinl action
con be edequetely controlled by restricting mccess
to the site to suthorized pernonnel only and
conducting ection with adenquate health and aafety
precautione. .

Combines the long-teta effectivenens of
Alternatyves 4A and 3C. Cleenup éction Jevels for
soil ahove gromnd water wall bhe met. CM 9 for
ratl belaw ground water sny not be mrty hnwever,
tiak enlculnlions are hesed on ingestion of sotl,
mnd this would be vnaverlable for ingestion.
Gtownd water clesnup action levele would be met.
If contaminenls leave deep squifer, cost to cemedy
w1ll be many Limes the cost of ariginal
temrdintion due to great depth end difficulty of
monitoring. After remedistion is completed, wll
rinks are reduced helow ecceptable levels.

Petmsnently and stgnificantly reduces mobility of
conltasinents tn sotl end ground water.

Altrrnetave 8§

Protection will be nchieved by ground water
intercept ion/trestment end solidification.
Approvel for thie oplinn should not unduly slow
action down sy conteminants will be temoved to
dranking water qunltty except snlinily before
injection. 1t will he necessary ta perform
trestahility studies to drmonstrale that the
snlidified wante can conform to procedures nimilar
to RCRA delinting. Uie may delny conntruction
snitistion. Construction of remedinl action would
take 2 years. Rinka to the workrrs and the
communitly during remedial mctian can he sdequntely
controlled hy reatricting ncceds In the saite to
authorized perannnel only and conducting netinn
with sdeqinte henlth and anfety precantinng,

Combinen the Jong-term effectiveness of
Alternatives AC ond 5. Cleanup action Jevels for
so1l above ground water will be met, CALS for
#04] belnw ground weter may not be mety bowever,
t1ak calculstions are based on ingestion of soll,
ond this would be imavailable for ingestion.
Ground water clesnup oclion levels would be met.
Il water leaves deep squifer, since this 1s not o
drinking water aquafer, the increased sshinity
should not pose 8 problem. After remedintion 19
completed, 8l] risks ere reduced below eccepteable
levels,

Signifacently end permsnently reduces mobilily of
conteminants In eoil end the mabilaty end towicity
of conteminents an ground weter.

Some contaminents in ground water ere trensferred
to cerbon cenisters end metals slwiges which ere
disposed of off site. Does not significently of
persgnently reduce tomicity or mobility of these
residunls., B
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Alternntave 9

Protection will be achieved by ground wnter
interception/evaparstion and molidificetinn.
Approval for the evaporator system should be
rendily ohtainnble o9 this 18 conventional
technology. It wil) be necessary to prrform
treatabalily studies to drmonstrate thnt the
aolidified woste cen conform to procedures
simiier to RCAA delseting. This mny deley
construction initiation. Conatruction of remediol
ection should take | to 2 years. Risks to the
wortkers and the comaumty during reeedin] action
ten be sdequetely controlled by restricting eccess
to the eite to suthorired persomnel only end
conducting action with sdequmte health and sefety
preceutions.

Combines the long-ters effectiveness of
Alternativen &L ond SC. Clesnup ection levels for
803} above ground water will -be met. CAle for
sni1l below ground witer mey not be met) however, -
vink celculations are bnsed on i1ngestion of emd,
and this would be unavesinble for ingestion.
Growd water clesnup eclion levels would be met.
After remedintion 18 completed, all riske ere
teduced helow ecceptable levela.

Signsficently ond perssnently reduces mobulity of
conteminents in 801] end mobility, toxicity end
voluve of conteminente in ground water.

Some contaminentes in ground weter are trensferred
to eslt cryetele which sre disposed of of( mite.
Ooes not significently or persanently reduce
toxacity or mobility of these residusle.
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Alteenntive )

No remedinl metion 1n taken with than
alternatyve; therelfore, "o construction
difficuitses wil) be encountered ond no
schedules will be delayed. No
sction-specific requitements nre telated
to thie elternstive.

1t as eetrrmrly Jikely that fulure
remcdinl-action will be reqmeed. It
should be no wmore difficult to implement
the edditional remedinl action than et
present. Migration or exposure pnthways
can he rendily mognitored. Since no
operation and maintennnce s performed,
long-tere OM dafficulties ere not .

‘enticipated.

ihe no-sction option is e rendily
svetlable technology. ’

It s extremely wunlikely that lhus
slternetive would recerve the necessery
spprovsis from sny agency ot from lhe
community.  Locetion end
chemicsl-tpecific requitements would .not

be met.

Alternstive 2

Short-term technicel Teasibalily of
siternative 19 sdequnte. Yechnologies
can be constructed o9 needrd for
specific site in o reasonnble time
period end should perform an expected
during the resediel oction »f proper
masntenonce is performed. Cmp
comatruction will comply wmith
action-specific requresentna,

It 1a probsble that future remedial
sctaon would be tequited 1f contaminants
move off wite with the qground water.
instelistion of the cap should not
preclisie possible future remedisl
actiony. the mite can he readhly
montlorted and mainteined. Thas
siternative would heve lnw
impleaentetion, operation and
maintenance costa. lonn-lerm
sninten-snce problems may srise from
synthetic liner puncture or poor
maintenance.

Ihe cap Instellers ahould be readily
svailsble. these instellers would be
tesined 1n the operetion of the
necessety equipsent as well ss
sppropriste hesith end selety
precsutionstry messures.

Consteuction of the cap eust provide
jong-tera minimization of migretion of
11quids through the cep eres. It 18
unltkely that the community response to
thie siternstive wil) be fevoreble, ey
conteminents may continue to lesve the
site. While moet Jocetion-specific
requitenents may be set,
chemicel-specific requirements will not.
(nforcement of ground weter use
restrictions mey be very difficult.

Alternative 3

Attepuigite clay rather than Wyoming
clay sgy be needed. 1t i9 anticipated
that sn sdequate supply of cley can be
obtsined. It 19 expected that mith
proper bench-acale testing end :
inatelletion, technology will be capahle
of meeting performsnce specifications.
Action-spectfic requirements will he
met. Uxcevetion wil) teke plece oulside
the sres requaring soil remsedistion.
Therelfore, construction should not
trigger clesnup or lend dieposel
restraictions.

future remedinl action such as grommd
water extraction and tresteent apy be
required Af 4t i determined that the
conteminante are soving through the
confining layer brresth the site. While
future remedin actions are not
preciuled hy the cutrent action, the
construction of o well and cep could
effect the construction of future
temediol] sction. Monitoring of the site
faor eflfectivenens should be no problem.
Duiffsculties with Jong-tera 04N moy
srioe from sction of ?hr contaninente,
especislly the salt end otqmlco, on the
wall iteelf.

Containment walls sre o demonstrated
technology that ere readily aveiledble
and eady to construct. Adequate cley
should be svajlable. The necessesry -
equipment snd specisliots should be
availeble end treined in the neceessry
health end safety techmigues., \ack of
commercie) deep well fecilities mey
offect olternetive. Presently deep well
fecilitieo ore aveileble.

Acceptonce of this slternative would be
possible. A condition of the ecceptance
wou)d include deed and sccess
testrictions, ss well o9 coreful
sonitoring, to ensure the weste 19 not
moving through to the next oqun!et.

Alternstaive QA |

1t 10 expected that the binqest
dsfficulty wilh the option will be in
obteining epprovel of the fetition
Demonatration. 'hie could resull in
problemn with the remedial schedule. It
18 expected that el) action-npecafic
requitesments can be schieved.

Assuming thet the extrection welle ore
properly pleced to influence the ores,
the deep well 1o propetly constructed
ond the MY, Simon squalfer i on
spptopriate formstion, future remedial
actinn 18 nat antecipated. Thie option
duee not precivie fTuture remedinl
sctinn et the site. While sigretion or
expnsure pnthwayn close ta the surfece
®mny be readily monilored, momitoring of
the tnjection rone to determine whether
the saterintl 18 confined, ®ay prove
qifficull, Tatlure to dvlftl prodlems
moy result an conlemination of snother
aquifer. No difficulties are foreneen
1n Jong-lerm operntion and meintenonce.

Extrection well, deep well ond cop
instellere with reloted emup-ent .should
be -nll-ble.

The need for o Petition Demonstration
may delsy tmplementation of this
project. Bécause the regulstions
governing underground injection wells

‘ore in @ stete of flux, 1t 13 impossible

ot ‘this time to determine eqgency
response. [f en adequate Petition
Demonstretton cen be prepared for USIPA,
the alternstive should be able to obtmin
spprovel from olhet egencies. Some
communily response say be received in
regard to treotment by injectinn rather
then conventions] techriques. Oue to
the lerge number of CLRCLA sites in the
sree, other sites may benefit from the
mplementetion of this alternatave.
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It 10 expected that all location end
action-apecific requirements cen he
achieved. Baned on past performance,
technolngies should be capable of
rrondm process effictencies to remave
001 to f00S solvents to the required
level defore deep well injection. AMir
olnpp\m, ond grenuler ectivated cardon
are widely used conventionel
technologies thet should encounter no
difficultien during construction.

Mith mtequate operation end mnintenance,
technologies should continue to provide
the necessnry process effliciencies.
Assuming thet the extrection wells ere
properly pleced to influence the ares,
the deep well te properly constructed
ond the ML, Simon equifer is an
sppropriate formetion, future remediol
sction 18 not enticipeted. This option
does not preclnte future remediol oction
ot the site. While migretion or
exposure pathways close to the surface
sny be teadily montlored, mmitocing of
the injeclion zone to determine whether
the materiol is confined, ®ay prove
difficult. Ferlure to detect problems
way result in contamination of snother
aqufer. No difficullies are foreneen
in long-term operstion and maintenance.

Requistions ere in o state of flux.

Additional restrictions on harardous
compounde may renmre additionsl

1 trestment. .

(xtraction well, deep well, cep and
process unit instellers with releted
equiment a8 wel) ap all process unilte
themselves should be evetlable.
Disposal/recycle fecilitiee for the
spent cerbon are lisited to four
fecilities but should not prevent
1mplementetion.

Approvel for the deep well must be
obteined. Beceuse the requlstions
gnverning underground snjection welle
are tn o state of flux, 1t s» 1mpossidle
et thie tieg to determine agency .
response, Some community response mey
be recelved in regard to trestment by
injection rather then conventionsl
techniques. ODue to the lerge number of
CLRCLA sites in the eres, other sites
may benefit from the isplesentation of
thie siternstave. Alternative mey be
more likely to be epproved by egencies,
since no Petition Demonstretion 19 -
neceesety.

Alternntive &C

It 10 expected thet o1l locetion and
sction-apecific requiresents can be
schieved. Based on pest perfarsence,
technologies should be cepeble of
providing process efliciencies to resove
conteminents to drinking weter quelity
except endinsty. Air strapping, cysnide
ovidation, metels precipitetion, end
carbon edsorption are widely used
convenlionsl technologies that should
encounter little difficully during
construction.

Vith adeqimte operation and meintenance,
technolagies should continue to provide
the necessary process efficiencies.
Ansuming that the extrection wells sre
properly pleced to influence the aren,
the deep well 18 properly constructed
and the Mt. Simon squifer i on
sppropriete formation, Tuture remedie)
action 18 not enticipeted. Thie option
does not preclude future temedisl sclion
st the site. While magretion or
expasure patiwaye close to the surfece
asy be resdily monitored, monitoring of
the Injection sone to determine whether
the meterinl io confined, %ay prove
difficult. Feslure to detect problems
agy resuil 1n contemingtion of snolher
aqmfer. WNo difficultien sre foreseen
in long-tera operetion and ssintensnce.
Requiations ere in e state of flux.
AMditional cestrictions on hearmtdoun
compoimis may tequire edditionat
treatment.

Uxlrsction well, deep well, cap end
process unit instellere with creleted
equipment es well ae oll process units
themselves should be svailsble.
Adequmte capacity in eppropriete
fendfull should be avsileble for metnls
sluige. Disposs)/recycle facilaties for
the spent cerdon are lisjted to four
fecilities but should not prevent
isplementstion,

Approvel for the deep well must be
obteined. Becasuse the regulstions
governing underground injection wells
sre in @ state of flux, 1t 18 1mposeidle
st this time to detersine eogency
response,. Some communily response may
be received 1n regard to Ltrestment by
injection rether then conventionsl
techniques. Due to the lerge number of
CERCLA eites 1n the ares, other sites
mgy benefit fros the 1epleaentetion of
thie elternstave. Alternative esny be
sotre likely to De epproved by egencies,
since no Petition Demonatretion ss
necessary oend the water 18 being treeted
to ground weter quelity except selimity.
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Alternatave &l

Tt 19 expected that all locetion end
action-specalic requitements cen bLe
schieved. Uvaporetion/crystellszetion
19 capoble of providing process
efficiencies to rtemove the liqund .
poction of the extract, ellowing for
disposn) of the ressining solids.
Cvapotation by stsell may nol provide o
condenaate Lhet 18 clean enough for
discharge or shallow squiler injection.
Diaposst of aslt crystels say be limited
by the smount of free cysnide present
ond could sigmificently incresse the
cost of this slternative. UCvaporstion
19 @ widely used conventionel techwnlogy
that should encounter 1illle difficulty
during construction.

With adequnte operslion end anintensnce,
evaporation/ceystollization should
provide necesssry treatment over the
long term. No difficulties sre forenren
in long-lera nperation and meintenance.
future remedial action 18 not
antacipoted. [his option does not
preclunie (uture remedial aclion et the
site. Monitoring of the smite for
effectaveness should be no prohblen.

Uxtraction well, cop ond process unit

“tnstallers with relnted equipment as wel

83 the eveporstion/crystalla zetion
process unils themeelves should be
ovellshle. tendfi1l] cepacity 10
JLimited, but should be evetlsble.
Distences to off-s1te londfe i}
facilities ate long.

Cvaporetion of extrscted qtémd water
should result in ¢ fevorsble response
from other sgencies.

Alternntive SA

the difficulties relnted with excavation
concern the control of the meteriel.
Adequate heslth snd sefety provisions
myst be i1mplemented. .

No hikely future remedinl action as
snticipated. Migration or evposure
pnthmays can be adequntely monitored.
No additional' risk of exposure exietn,
should sonitoring fail, ss waterisl has
heen removed from the site. Source
control measures have demonstraled
performance. Site operstion end
agintensnce sre minimgl.,

We avatrlehle harardous waste tendMiit
capacity for dispossl of anterinl is
limited. ODistences to off-site 1sndfll
facilities ore long end trensport would
be expensive. ’

Alte’r-mllve mey not be spprovable mince
gtound water contemination will not be
remedisted. Unforcement of ground weter

‘une restrictions may be very difficult,

Oue to the problems of trensportetion,
community response ssy not be fevorsble.

Alternative 5C

1t 18 expected theat Lhere wall be hittle
difficulty wilh construction. Procedure
stmiler to RCRA delisting mey delay

| project echedule.

No likely future remedial ections sre
snticipsted. the solidified ash may
present problems with future temediel
sctions. The continued effectiveness
should be essily monitored.
Heintenance of site 10 minimel,
involving inspection, mawing, erosion
protection, end access rentriction.

Adequete vepor estraction end
wncineration equipment snd darspoest
should be eveilable. Necessary
opersting personnel should be
oveilnble.

it 19 expected that this slternstive
way not be epproved by other sgencies
ond the comaunity since ground weter
contaminstion will not be remediated.
Enforcement of ground water use
testrictions mey be very difficult,
Ihe construction of en on-site |

1t cinerator hss been known to ceuse
pblic opposition. Due to the
closeness of residences, the

1 lementadiltty 19 unknown.
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Alternative S0

If proper trentabilaty tests ere
conducted, tt 10 expected thet there
will be no difficully with construction.
flowever, this type of solidificetion e
consideted annovetive for thas lerge mix
of organic end Inorgsnic westes.
Procedures eisiler to RCRA delinting may
deley project schedule.

No Jikely future remediel actions ere
anticipated. lhe salidilred matecrsld
soy present problems with future
remedinl actions. The conlinued
effectiveness of this rewedy should be
esssly manitored., Msintenence of site
19 ®inimgl, 1nvolving inspection,
sowing, erosion protection, end sccess
restriction.

Adequate treatment end diepossi setvices
should be sveilshle. MNecenssry
equipsent end specialiste should be
evetlohle, essiming the material teo

‘readsly solidified and coen conform to

procedures similer to RCRA delisting.

It 19 expected thet thie elternstive mey
not be spproved by other sgencies and
the community since ground weter
conltaminstion w1}l not be remedisled.
Enforcement of ground water use
restrictions may de very difficull,
Unfevoreble response may elso telete to
1imiting use of the property by forming
8 cemented solid. .

Alternntave 56

D1fficulties during construction may be
encountered due to the high ground weter
teble end type of sorl. I
slternetive hee been demonstreted during
pitlot testing; however, the technology
has not been proven on e full scele
ptoject. Therefore, the siternstive
shoyld be considered innovetive. No
excovetion of site asterial would be
neceasary, thus reducing the workers'
exposute to melersel. Lerge smgunts of
electricity are required to operete thin
type of system. Air pollution controle
syst be provided to treat off-gnses.
Cquipment must be custom fabriceted end
sssembled. Personnel must be highly
skilled. Effects on srees surrounding
the melt ere uncertesn.

It is not enticipeted that fulure.
temedinl action would be needed. Thie
oplion would preciude some lypes of
temedie] nction due to the crention of
the wolid monnlith. Ares sround the
snurce sren should he eastly nnd rendily
aonilored end sminteined.

At the present time, the necenassry
equipment end specieliote to petform
letge-scele in-s1tu vitrificetion ere
not evetlable. This mey incresee the
1eplesentstion period to en unscceptable
level.

.

Due to the lerge number of unknowns
sesocisted with this 1nnovstive
trestment, the likelihood of
unfevoreble community response is
tncreased. Alternetive mey not de
spprovable esince ground weter
contemination wiil not be remedieted.
Enlorcement of ground water use .
resteictions say be very difficull..

Alternative 6

Sewe o3 Alternstives 3 ond SC. The
d1fficnity of performing two types of
temediation on site ot one time could
delsy the construction schedule.

Same @3 Alternatives ) end SU.

Same as Alternataves ) ond 5C.

Seme o8 Alternstives 3 ond SL. Although
ground walter conteminstion will not be
remedisted to cleenup sction levels, oll
the risks sre eliminsted by preventing
contect with contemineted so1l and
ground water. Due to high leve} of
protection, tesponse wall likely be
fevorable.

Alternative ?

Seme o9 Alternataves 4A ond ST, The
difficully of performing two types of
temedistinn on site at one tise could
delny the consteuction schedule.

Gome an Alternatives &A end SC.

Swme u8 Alternstives 4A end SC.

Same o9 Alternstives 4A ond 5. Ground
water contesinetion will be cemedisted
to clesnup sction levels. Due to the
high level of protection, response will -
likely be fevorsble.

Alternative 8

Seme 83 Alternstives 4C ond S{. Ihe
difliculty of performing two types of
tesediation on site ot one tise could
delay the cnnatruction echedule.

Some a0 Alternolives 4C snd S0,

Seme a3 Aftetnatives &C end SC.

Seme as Alternatives 4C ond 5. Ground
water contemination wi]l be remedisted
to clemnup sclion jevels. Oue to the
high level of protection, response will
fikely be fevoteble.

Alternative 9

Seme o9 Alternatives AL ond 30, The
difficulty of performing two typea of
vemedintion on site at one tise cnuld
delny the conatroctinn schredute.

Seee aa Allernatives 4U and SC.

Seme g3 Alternstives 4L ond SC.

Same g3 Alternstives &L snd 3C. Ground
water conteminstion will be remedioted
to clesnup sction Jevels. Due to the
high level of protection, response wmill
likely be fevoreble.
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AMternstive 1

Noes. not reduce potentisl public heslth rink ansociated with
conteminsted soile If encaveted and esposed or qround weler
if ingested. Incressed lifelime concer risk to future
on-nite residents (1.6 x 10°%) 18 wnercepteble. Tonicity,
mobilitly, ot volume of contaminants in soil and ground weter
sre not permanently or significantly reduced.

.

No temcdial action is Uaken with thie slternstive. It fo
ectremely likely thet future remediel sction will be
requirted. 1t is extremely wunlikely thet thie slternstive
would receive the necesssry spprovels fros eny esgency or
from the communitly. Location end chemice]l-specific
requirements would not be met.

Tote) Cepitel
Annuel 0AM
Present Worth =z 0

"

Alternstive 2

fine) protection from exposute to on-site contmminstion ise
schieved vpon completion of cep construction, spprovinstely
1 yesr sfter initistion of construction. Clranup sction
levels (CALS) for e0tl end ground water will not be met as
801l femsing without treslment end ground weter thet has
migrated of f site will not be treated. Tontinued potentisl
for ground water deqradation existn due to letersl ground
water wigretion. Sutface water contaminants may be worsened
by continual discherge of conteminated ground walter.
Perforaence of propetly installed multi-layered cap 18
qenerelly goad for firet 20 years of service. Without
qgroind water use restrictions, (he reentning risk ot _the
site ofter remedistion completion would be 1.6 ¢ 10°F,

With enforcement of ground water use restrictions, ell risks
would be reduced below ecceptable leveln. Reduces mobility
of conteminants 1n soll but does not significently or
permanently reduce tomicity or volume or reduce the mobility
of conteminente thet ere slireedy in the ground water.

Technologles can be constructed es needed for specific site.
1t 1e probeble thet future remedisl sction would be required
1f conteminents wove off site with the ground water. The
cop instellers should be resdily sveilable. It to un)ikely
that the community response to thie eiternstive will be
favorable, o8 conteminents mey continue to leave the site.
While moat locetion-specific requirements say be met,
chentcel-apecific requitements will not. Enforcement of
ground water une restrictions sey be very difficult.

- e

Totel Cepite) = 2,641,000
Annual 08N = 232,000
Present Worth = 4,788,000

Alternatave )

*

Sefety concern during installation related to excevation
activities. Protection sguinst principle threst con be
eschieved upon completion of conatruction, spproximately 1 to
2 yeats. Clesnup sction levels (CM ) for soil and ground
water will not ‘be met becsuse no Lrestment ie provided for
them. Climinetes divect contect exposure to conteminents.
Contemination may move verticeally to next squifer. Ihis
aquifer has very little yreld, ond 19 not used for drinking
water purposes. High ssll end organic concentretions mey
effect periesbility of well. After remedistion te
completed, o1l risks sre reduced below scceptable levels.
Significently reduces mobility of contaminants in anil end
ground water, but does not reduce tovicity or volime.

-

tU 1 expected thet with proper bench-8cale testing end
tnstelletion, technology will be cepsble of meeting
performance specifications. Action-specific requirements
will be met. Oufficulties with long-term NAM mey ariee from
sction of the conteminents, especisily the selt ond o
argenice, on the well iteelf. Conteinment wells sre o.
demonstreted technology that ere readily evaileble end essy
to construct. A condition of the ecceptence would includs
deed and sccess restrictions, es well a® cereful monitoring
to _er'lsun the wante i not soving through to the next
squifer. .

Totel Cepitel = 3,832,000
Annusl 08M s 22,000
Present Worth = 7,978,000

Alternstsve QA

-

Remedial ection . activities will nat commeace for } to 2
years, a3 s Petition Demonntration for deep well must he
epptaved by [PA. _Construction of remedin] action should
teke 2 years. Clesnup ection levels (CAL®) for sorl will
not be mel o8 8011 temaine without treatment. The grownd
waler that hese migrated of f site will be removed where (AL
sre euceeded ond ground weler CALS on site would be met.
After remedistion 18 completed, 3f deed rentrictiona and
site maintenence are petformed, sl] risks are reduced below
ecceptable levels. Significently and permanently reducen
the sobtlity of contaminnnte in the ausl but dues not reduce
tonscity or voluse of eome conlaminunta i1n soll.
Stgmificent ly end permanently téduces mobility of
contemingnte in ground water. .

It s expected thet the bigoeat diffeculty with the option
will be in obtmining npprovel of the Petition Demonstretion.
fetlute to.detect prohlems mey resull in contesinstion of |
snother squifer. Uxtraction well, deep well end cop
inntallers with relsted equipment should be svsilehle.
fecaune the reguletions qoverning underground injection
wells ore in 8 slate of flux, 1t 18 impossible st thie time
to determine agency response. Due to the lerge number of
C(LRQLA eites in the eren, Other sites may benefit from the
wnplementetion of thie elternstive.

fote} Cnpitel = 48,110,000
Annus) OAM + 1,000
Present Morth = 6,884,000
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“AMlternative a0

L

Remedinl sction sctivities mny not commence for at least 1
year, es approval for this option munt be ohiatned.
Construction af remedial) sction should teke 2 yests.
Clesnup sction levela (CALS) for soil will not be met o
#01] remaing without lreateent. The ground water thol has
migrated of f sile will be temnved whiere CAL® ore exceeded
and qround water CALS on site would be met. After
remediation is completed, 8f deed restriclions end site
aalntenance ere peclormed, sll riaks are reduced below
scceptable levels. Significantly end permanently reduces
the »obility of contaminants n the moil hut does not reduce
tovicitly or volime of some conteminonte in notl.
Significently end permanently reduces mobility end toxicaty
of cantsminente in groind water but dues not reduce volime.
Gome contsminonts in grount water sre trannferted to carbon
cenisters which ere dispased of off site. Does nat
signifacantly or persanently reduce toxicily or snbitity of
these residunils.

*

1t is expected that all locetion end action-specific
requirements can be achieved. With edequote operation end
mointennnce, technologlies should continue to provide the
necesssry process efficiencies. Feilure to detect probless
may resull in conteminstion of snother equifer. Uxtraction
well, deep well, cep end process unit instellers with
related equipment as well os o1l procese unite themselves
should be sveilable. Disposal/recycle facilities for the
spent carbon ere Jimited. Becsuse the tequletione governing
ndergroind injection welle sre In o stete of fluv, it i
1epoenible. st this time to detersine sgency responne.
Altetnative any he more likely to be epproved by egenciles,
since no Petition Demonstration le necessery.

Tote) Cepitel s ),838,000
Annus| O8M s 675,000
Present Morth :10,133,000

Mternatave &C

*

Approvel for thie option shnuld nat unduly slow action down
a8 contemnente will be removed to drinking water qumlaty
encept sslinity before injection. Construction of remedinl
sction should teke 2 yeors. Cleenup sclion levels (CAL®)
for 601] will not be met as s01] remnins without trentment.
The ground water that has aigreted of f site will be removed
where CALs sre exceeded and ground woter (AL on site would
be met. The level of ecetone heing injected into the deep
well will exceed the CAL. No ML or HOLC presently existe
for scetane. Afler remedialion (# cowpleled, tf deed
teatrictions and site mnintenence are perforeed, ol) risks
ere reduced below scceplable levels. gnruhcmlly end
pecasnently teduces the sobtisty of conteminnnts in sotl bt
does notl reduce towicitly or volume of some contaminmnts n
oorl. Signaficantly end perennently reduces mohility and
tosicity of contaminmnte in yrowwt wnter but dors not teduce
volime. Some contmminantes 1n grownd waler are tranaferred
to cetbon canisters and metaln slurdges which ore disposed of
of f site. ODoes not significantly or perasnently reduce
toxtesty or mobility of these tresiduale.

+*

1t 18 expected that 1] location snd ection-mpectific
tequirements can be achieved. With sdequate operstion end
snintenance, technologies should continue to provide the’
necessary process efficiencies. Foilure to detect problems
way teasult in contmmination of enother squifer. Uxtraction
well, deep well, cap end process unit instellers with
releted equipment s well o3 all process unite themselves
should be aveilahle. Adequate capacity in eppropriste
landf11) nhould be aveilsble for metals sludge. .
Ouspasat/recycle facileties for the spent cerbon ere
lLimited. Becsuse the reguletions rvernlnq uvnderground
injection wells sre in ¢ state of flux, 1t 19 tmponsible st
this Lime to deteraine sgency tesponse. Alternstive sey be
more likely to be spproved by egencies, since no Petition
Demonsteation I8 necensary end the weter 1o being treated to
grownd wnter gnlitly eccept satimity. .

Totel Cepitel = 4,277,000
Annusl OAM z 7)3,000
Present Worth 213,119,000
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Alternntive &l

‘grtound weter but does nol reduce volume.

*

Approval for the eveporator system should be readily

ohtetnable 83 thio 18 conventionnl technology. Constructinn
of tremedinl ectton should tnke 1 to 2 years. Cleanup action
levele (CALS) for so1] wil)-not he met a3 notl remning
without trestment. Ihe growsd water that hns miqrated off
site will he removed where CAMLS nre exceerded end qround
water CAL® on site would be met. Afler remedintion is
completed, 1l deed restrictions end site maintenence ere
performed, o1l risks ere reduced helow screpleble levels.
Significantly end persanently teduces the mabilaly of
contemingnte 1n the soil but does not reduce toxicily or
volime of some conteminents in actl. Signilicantly end
permanently reduces mobility and tonicity of contaminents. in
Some contsminents
in  qground weter ere trensferred to eelt crystels which sre
dinposed of of f sile. Does not significently or persenently
teduce tonscity or mobility of these residuals.

*

1t io expected that all location nnd action-specilic
requitements can he achieved, With edequate operetion snd
mnintennnce, evoparation/crystelltztion should provide
necesaary treelment over the long term. Cveporstion by
ttaelf may not provide o condensate that is clesn enough for
diacherqe or shallow squifer injection. Extrection well,
cep end process unit instellers with releted equipment as
well as (he eveporation/crystallizetion process unite
thewselves should be svellsble. tendfil} cepacity e
limited, but should be sveileble. Diotences to off-site
landfill fecilities sre long. Oisponel of selt crystale mey
be timited by the smount of free cysnide present end could
significently incresse the cost of the alternstive.
Cveporation of extrected ground water should result in @
fsvoradle response (rom n?hn sgencies.

996
044
800

Totel Capite) = 2,
Annusl O0iM 1,
Present ¥Yorth =112,

onn
ono
o

.
’
’

Aternative A

%afety concerns during the rewedinl sction ere relnted to
the excavetion of the ealeriel. Cleanup action levels for
sot1le sbove ground water level would he met. TA® for soile
below ground water masy not bhe met; however, risk
calculations sre hased on ingestion of soil, end these
sdditionsl solide would be below the water teble end

leble for tngestion. Attenuation resulle in @
dissipetion of conteminsnts, slthough i1t wil] be mony years
before ground water clesnup action levels will be etleined
for ell compounds. Without growmnd water use restrictinns,
the remstning risk_at the site efter remedintion completion
would be 1.6 x 1074, - With enforcement of ground water use
resteictions, oll riske would be reduced below acceptadle
levels. Reduces volume of conteminents i1n sotl by resaving
it from site but teanefers the prohlew to the lendfe)) site.
Ooes not reduce volume, mobility or tonicity of canteminents
1n ground weter.

the difficuities related with excsvation concern the control
ol the enterinl. The svallable haznrdous waste lendfill
capacity for=Wisposel of meterial in limited. Distonces to
off-site Jondfill fecilities ere long end trensport would be
expensive. Alternstive may not be npprovnble since off-site
8romd weter contamination will not he remedisted.
nforcement of ground water use restrictions mey be very
difficult. Due to the problems of transportetion, community
response mgy not be fevoredle.

totsl Capits) 118,007,000
Annys) 03N = 232,000
Present Yorth =20,133,000

Attesnative 3C

Safety concerns during the temedinl actinn sre relsted to
the excavation of the materinl. Extensive requirements
mcludm? triel burn plus 1DEM backiog couvld delsy the

the start of remedistion up tn 2 yesrs. Completion of the
conntructinn should be less thon | year. The srtund nord
remediation should be Jess than | yenr. Clemnp sctinn
levels Tor soiln shove qround water would be met., CTALS

for soile below ground water mpy not be wet; however,

tisk cealculations are bnaed on ingrstion of sorl, and lhease
okt sonnl solide would he helow the water Unhle ond
winvetlable for ingestion. Alienuntion resulls an @
dissipstion of conteminants, elthaugh It will be many years
before ground water cleanup action levels will be atlsined
for oll compounds. Without ground unter use restrictions,
the remnining tisk_ot the sile aller remedintion completion
wonid be 1.6 % 10-2, Witn enfntcement of grownd water use
reatrictions, )l risks would be reduced bhelow scceptnhle
fevels. Sigmificantly and permsnent iy reduces tanicity and
wmabhality of contaminanta an unil bul dnen not redure
ln;tclh, mabitity, or volime of contaminunts in growwl
wnter.

1t 19 espected that this siternative mny not be spproved
by other rgenctes and the communily since qround water
contamination will not be remedisted. EUnforcement of
ground weter restrictions may be very difficult. The
conatruction. of en an-site tncinerntor has been knnwn
to cewte public opposition. Nue to the closeness of
reswdencen, the implementahility 18 unknown,. Necessary
equipment and dinpossl services as well as opereting
peraonnel thould be evailehle. Procedures smiler to
RCRA dedinting may deley project schedule. '

total Cepitel =26,480,000
Annus] OAM s 232,000
Present Worth =28,627,000
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AMteinntive S

!he
. wonld be 1.6 x JO°4.

tfoty concern during tnotatinlton aanocinted with

excnval ton Aot mining of contnminal e snterial. Il wel) he
neceninty bo perform teeatatselaly aluders to wleipemtely
demonatrate (hot the aaliditied wile con confarm to,
procedures oimilar to RCRA delisting. thie eny delsy
imtiation of construction. Completion nf connlruction
should be | year. Clesnup sction Jevels for soils ohove
groind weter level would be met. CAL® Tor enils below
nround weler mpy not be mel; however, Tink celculetinna ere
hnned on ingralion of sotl, snd theae additional nolsds
would be below the veter lah)e ond unavatlable for
ingration. Altenuntion resulls 1n & diesipation of
contuminonte, slthawmp 1t will he many yenrn hefore qrownt
winler clenmup action Jeveln will be atlained for all
comporndn.  Withaut growel waleg vne renleact ionn, e
temaining fauk el stle nfter veecdintion cospletion
With enfaorcemsent of ground water use
tentesctions, all renke would he reduced helow ncceptable
fevelo.  Signifeconlly sl perasnently redien sobi ity of
contaminante 1n sotl, but doea not reduce toxicily, sobalaty
or vnlwae of contaminnnta in groww) wnter.

»

an type of wobsditicat ion 18 conoidered wnnovetave for
thin larqgr mix of acganic mud inorgnie wanates.

Fracedures mimilne to WA detinting sny detny projet
actiedule. Aequate trentaent snd dinposul services should
be aveilshle. (It jg espected that this sliternative may not
he approved by olher sqgencies snd the cosaumily since

of (-8ite ground water contsminstion will not be remedisted.
[nforcement of ground weter use restrictions mey be very
diffacult. favorable response may nleo relete to limiting
war of the propesty hy forming o ceacnted solid.

fotel Copitel =11,744,10H)
Anniial OAM = 102,00
Prenent Worth =13,0701,000

Alternntave 5G

Brcause no excevation of mnterial nccurs and 8ll of the
antersols are trested in 8 hood, tisk I minimgzed.
Completion of consteuction should he | to 2 yents. Cleonop
action levels for soils sbave qround watler level would be
met. CALS for soile below ground water eny not be eety
however, tisk coelculations are hased on ingeation of snil,
ond these edditione] solids would be below the water table
and uneveileble for ingestion. Alttentuation resulls in e
disnipstion of conteminants, slthough it wil) be many yenrs
bhefore ground water cleanup action levels will be stteined
for o]l compounds. Technology has not been proven on full
scale project. Without ground water use restrictions, the
tesnining _risk ot the site after remediotion completion is
1.6 » 10°2. With enforcesent of qround water uae
fetictiony, all rinks would he redaced helow acerptoblie
feveln. . Supuficont by mul perannent ly reduces tonscaty,
sohility ond voluse of conlominanty 1n no1l, but doen nnt
reduce toviraty, mobility, or volime of contmmimaitn on
arownd water.

Tines alternative hon been demonatrated during pilot testing;
however, effecls on sreas surrounding the melt ere unknown,
Ihe terbnnlony hne not been proven on @ full scele project.
At the preaent time, the necessery equipment and specisiiste
to perform large-scele in-situ viteaficetion sre not
svailable. Oue to the large number of unknowns sssocisted
with thie innovetiave trestment, the likelihood of
unfavoreble communily tesponne te increased.  Alternstive
may not be approveble since off-site ground water
contemination will not be reaedisted. Enforceeent of ground
water use restrictions moy be very diffitult.

Tote) Cepitel =18,484,000
Annusl O8M = 232,000
Present Worth .m.sn.mo
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cost

Alternative 6

.

1t -ull he neceasery to m-rforn freatabalaty s!mhra to
demonstrate that the solidified waste con conform to
procedures similar to RCRA delisting. This may delay
conatruction snitistion, Conatructiom of remedtal action
would lake -1 to 2 yeara, Comhinen the long-terms
eifectiveneas of Alternstives 3 and 5L, Clrap action
lrveln for so1l ahove ground woter will be met. CALe fur
an1l below ground weter may not be mel; however, fisk
calculations ere based on ingeation of soil, end this would
be unaveileble for ingestion. - Ground wnter cleamp ection
levels would not be met on mite. After remedintion is
completed, ol) risks are reduced helow ncceplable levels.
Signifscantly and petmanently reduces mobility of
conteminents i1n sotl end ground water.

»

Same ns Altetnntives J and ST,  The difficulty of petforming
two types of remcdistion on site ot one time could deley the
conat ruction schedule. Although grount weter conteminstion
will not be remedinted to clennup action Jevels, 8l the
riska are eliminnted by Rreveﬂhnq contact with contemineted
sttt md gromd water. Due to the high level of protection,
responae wall likely be fevorshle.

-lotel Capitel

«16,779,000
Annusl MAM = 227,000
Present Worth =18,886,000

Alternative 7

Lo d

firmedinl action activities for growul water moy not commenre
for | ta 2 yenen o8 o Pelotion Demannteation far the derp
well st be approved. 1t will be neceannry tn perform
teeatnahelity sturlies to demonoteate thnt the soladileed
warte can ennfore to proceduren simiinr to RCAA delintang.
hin may shelny conotruction wntiation. Conntrurtion of the
temedial octeon would teke spptorimately 2 yeasrs. Combines
the long-term effectiveness of Alternntiven 4A end 5L,
Cleanup action tevels for so1l ahave ground water will be
met. CALS for sasl below ground water may not he mel; ’
hawever, Tink calculetions ere besed on ingeation of sorl,
snd this would be unevetliehle for ingeation. Ground wnter
clronup action levels would he met. After remediation 1w
completed, 81) riskn are reduced helow scceptable levels.
Petmanently snd s1gnificently tedices mobilrly of
contaminents in eo1l end ground water.

Sime nn Alternntiven AR ond SC.  The deffsculty of

pecforming two types of rimedistion on aite ot one time
could delay the conalruction schedule. Due to the high
level nf prolection, fenponne will likely be (favorable.

Total c'-mm 214,730,000
Anusl OA = 301,000
Present \'onh 2?7 500.!!)0

Alternative 8

(o d

Approvel for thie option should not unduly alaw action down
83 contesinante will be remaved to drinking water qualaty
encepl anlinity before injectinn. It wil) be necrasery to
prifare treatabslity aludien to dempnstente thnt the
solidilied waste con conform to pracedures -nimilar to HIRA
delisting. Thie eny conatruction instiation. Fonstruclion
of temedinl sction would take 2 years. Comhines the
fong-term effectiveness of Alternatives &€ mnd 50. Cleanup
nction Jevels for sail above qromet wnter will be oet, (ALn
for mot) belaw growsd water may not he met; bowever, Cenk
calculations sre besed on ingrstion of sotl, and this would
be inavasleble for inqestion. Growmd water cleanup sction
levels would be mel. If water leaves deep nquifer, since
thas 18 not @ drinking water aquifer, the increnned sslinity
shwuld not pose @ problem. After remedintion ie cnnple!mt.
sl ciskn are reduced below mrceplahle lrvels.

Signafacent ly snd petmanent Iy reduces mohaility of
contaminante 1n satl and mobility and tosicity of
conlaeminants 1n ground water. Some contominants 1n grownd

water ate tranaferred to cathon enmisters wul metals shiiges

which ete dispased of off site. Ooes nat asqifacantly or
prreanent ly reduce tavicily ar mohilily of these resdunia.

.
Sowme ns Alternntoven 87 and €, The difficulty of

petlorming twn types of remedintion on site ot one time
cnuld delay the conatruclion schedule. Due to the high
Ievel of protection, renponne will likely be favorable.

Totel Cepitel 214,099,000
Annys] DAM = 7)),000
Present !orlh =21, 740,000
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IF TAILED ANALYSES SIMMARY

IR

IHL LM NTANILENY

cnnl

Allernative 9

X

Approvel for the evaporator ayalem ahould he rendily
ohtninahle av this 18 conventinnal tectmology. It will be
neceasnty to perform g treatahilaty atudy to demonstente
that the solidified waste can confare to procedures similar
lo RCRA delinting. This may delay conatruction imitistion,
Construction of remeinl action should toke | to 2 yemrn.
Combines the long-letm elffectiveness of Alternotives al end
5. Cleanup action levels far notl ahove ground woter will
be met. CALs for sotl below graund water mny not be metg
however, Fisk celrulations are basrd on sngestion of noil,
nd thi1s would be unavailahle for ingeation. GCrowwl water
cleanup action levels would be met. After remedintuon s
completed, sll riske nre reduced helow acceptable levels.
Significently end permanent ly reduces mobility of
contaminants 1n sorl end sobality, loxicity, and volime of
conteminants In gromd water. Same contaminnnts in qrownd
water ere tronaferred to salt ceystals which are disposed of
off site. Daoea not sigmificantly or pereanently reduce
tovicity or mobality of these residunls.

*

Some an Alternativen &40 mnd ST,  The diffsculty of

peefnrming tuwo types of remediation on sile et one time
contd delny the construction schedule. Due to the high
level of protection, tesponse will likely be favorable.

fotel Cepitel
Anys] AN
Present Worth

«13,00)3,000
= 1,044,000
223,607,000

Hatanga: e
¥

Catremely poritive

Pasitive ur saderstely pomitive

Very little effect ar nn clumge from exenting romdslion
Negont sve effect of moderale niguilycance

Latrenrly negntive




- MIDOD IT

ESTIMATED QOSTS IN MITLIONS OF DOLLARS
AND TIME TO IMPLEMENT

ALTERNATIVE PRESENT WORIH CAPITAL COST

1. No Action 0 | 0
2. Cap | 4.8 2.6
3. Contairment 7.9 5.8
REMEDIES THAT DIRECTLY ADDRESS GROUNDWATER
4A. Deep Well 6.9 4.1
4C. Treat andl
Deep Well 11.1 4.3
AE. Evaporation = 12.8 3.0

REMEDIES THAT DIRECTLY ADDRESS SOURCE

5A. landfill 17.5 15.4
5C. Incineration  26.0 23.9
SE. Solidification 11.3 9.1
5G. Vitrification 20.6 18.5

 REMEDIES THAT DIRECTLY ADDRESS SOURCE AND GROUNDWATER

6. Cambines SE

with 3 16.3 14.2
7. Cambines SE ,
8. Cambines SE! 18.6 11.8
with 4C :

9. Canbines SE
‘with 4E - 21.0 11.2

1

YEARS TO

QST
0.
0.23

0.23

0.30

0.73

llo

0.23
0.23
0.23

- 0.23

0.23

0.30

0.73

1.04

QONSTRUCT -

TABIE 13

YEARS TO

ACTION

30

30

30

30

30

30



—

1. Costs based on treatment to drinking water stamdards prior to
deep well injection. For treatment only to lLand Disposal Restriction
Treatment standards, cost estimate is $1,000,000 less. '



Hill Contaninants Migrate
Aternative  Off-site in Gound Water?

1. N Action Yes

2. Cap : Yes
3. Containment ' th

_REMEDIES THAT DIRECTLY ADORESS. GROUNDWATER

4A. Deep Well No
4C. Treat and

Deep Well No-
4t. Evaporation No

!
~ REMEDIES THAT DIRECTLY ADDRESS SOURCE

5A. Landfill Yes
5C. Incinerationv Yes
5€. Solidification Yes
5G. Vitrification Yes

MIDCO 11

TABLE OF EFFECTIVENESS AD IMPLEMENTABILITY

Will Action Result in

Non-campliance with State
or Federal Standards?
Yes
Yes

o

Yes
Yes
Yevs

Yes .

Will Contaminants of
Potential Health Concem
Ranain in the Soi) or
Goud Water?

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
- Yes

Yes

Will a Significant

Anount of Off-site

Hazardous Waste

Disposal QOccur?
No

No

Are Significant
Implenentation
Problans Expected?
Yesd
- Yesd

o>

Yes8
Yes
Yes

Yes?



REMEDIES THAT DIRECTLY ADDRESS SOURCE AND GROUNIMATER

6. (56 +3) o o Yes
7. (5 + ) o o o
8. (E+4) M o o
9. (5 + 4E) o o Yo

lilazardous Waste Di»sposal in Deep Aquifer.
2Small anounts of precipitated metals and spent carbon may be landfilled.

3salt cake contaninated with.metals, cyanide and sane orgamcs will be landfllled
Organic Yiquids will be incmerated

4[bproval under CERCU\ is unlikely.
SThe long tem effectiveness of the slurry wall is uncert_:ain.
6May be pmblans obtaining approval for deep mll injection,

7Procedures are not pnoven in a full scale project. High water table may
cause difficulties during contruction.

BLand Disposal Restrictions may not allow.
1



- GROUND WATER PUMPING AND DEEP

Table

TABLE 4-15

ALTERNATIVE 7 |
WELL INJECTION WITH IN-SITU VAPOR EXTRACTION

AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION

COST ESTIMATE X

Site/Process Preparation.
Soil/Sediment Handliﬁglfréatment
Ground Water Handling/Treatment
Site Restoration
Access Restriction
Monitoring System

CONSTRUCTION SUBTOTAL
Contingencies

CONSTRUCTION TOTAL
Permitting
Services During Construction
Delistingv
Engineering

TOTAL CAPITAL COST

$ 17,59
62025000 1 4/ UV
1,730,400
199,500
33,600
252,500
: 8435596 ¢, L, T
I8 2, 060 T
FHi-869583 Y, P11, T
3008 (3T, 0
| 15366660 Gazfcrn-
150,000
A3005008 |, 024,0C
S ;ﬁﬁ&ﬁ “,évg-nf

ANNUAL OPERATION AND MAINTENANCE ' $ 301,000

TOTAL PRESENT WORTH
(10%Z discount rate, 30-year

See Appendix D for detailed cost

* Froms 7«6./(; ‘/—'/f.’/Fj.

50000 /7, 749, O
life)

information

n'///' Cé.f/.s 7/é"f f/p _Sc,/ L pe r

"f’-’fﬁ?é 4"yf/‘¢'m :u[.fz;cze'ﬁc«/,

12



Table 16 -

TABLE 4~16

ALTERNATIVE 8
GROUND WATER PUMPING, GROUND WATER TREATMENT
: TO DRINKING WATER QUALITY EXCEPT XX
SALINITY, AND DEEP WELL INJECTION WITH IN-SITU VAPOR EXTRACTION
AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION
COST ESTIMATE ¥

Site/f’toceSs Pr.e.paration § 17,596
Soil/Sedimenti Handling/Treatment 652025060 1,9//7
Ground Water Handling 1,230,400
Ground Water Treatment 535,000
Site Restoration 199,500
Access Restriction , 33,600
Monitoring System 252,500
CONSTRUCTION SUBTOTAL $Bero596 ( 667, S0
" Contingencies | 336865238 z’egﬁ: 20
CONSTRUCTION TOTAL - SHiuse83s 7, 3H, £
Permitting 150000 179, 2¢ -

-Services During Construction

Delisting 15Q,000
Engineering 4350008 [, O6L, 500

SHer899-000 ([, 778 TOC
733,000

TOTAL CAPITAL COST
ANNUAL OPERATION AND MAINTENANCE s

'TOTAL PRESENT WORTH §24205000 /2, DY, VL

(10% discount rate, 30-year life)

~ See Appendlx D for detailed cost information

x F'r:,,, T /e 4-/¢ C;t‘ F) s T 1/_./.‘s /s/ .r‘// ;‘..//0. r‘-t/‘/.f(f/.,-
'.rebfrdzfﬁ-a( v

x K (u.,ﬁ Gre es/im et - b ;'/ o COC [y AR /p‘,,-.,f “"‘// fp
Lisod D,JIJafr/ /\’P.s‘/r/:/rc.. z"’ u/v"u‘-- 7 Ky an/am/s



Cospoued

.........................

Areenic
Barius
Beryllica
Cadaius
Chroaiva

Copper

Iros

Lead
“Katgasese

Yercury

Nickel
Seletiva
Silver

Thalljva
Tagedivs

lice

Cranide .
Vizyl chloride
Chloroethare
Yetbylene chloride

beetoze
1,1-Dichloroethese
1,1-Dickloroethaee
Tracs-1,2-dichloroethene
2-Butanoze

1,1,1-Tricbloroetbane
1,2-Dicklorcpropane
Trichloroethere

_ Benzepe
{-Nethyl-2-Pentanore

Tetrachloroetbece
Toluece
Itdrlbeszese
Irlenes

Ptezol

Table

- TABLE 1 (PAGE 1 OF 2)
1000 I1.
GROOND KATER CLEAROP ACTIOK LEVELS

Detection  Cleazup
Lisit ¢ Acticn Level
(ug/l) (we/l)

15.1
200 107
5 1.0
§ 0.25
10 1.5
19
15,300
80
{64
0.28
0 12.3
§ 1.§
19 0.43
10 0.6348
30 3.9
1,410
158
2.2
10
5 1.9
12.8
1.3 0.000208
0.1 0.00332
0
-0 8.97
BT
0.4 0.0128
.2 0.0
1 0.0
10 1.4
0.3 0.0
£0.1
12.8
B84.5
§.13

~ Basis

.....................................................

Ground water background concentration {95% OCL).
Ground vater background coaceatration {95% (CL).
Noscarcinogenic riek froa the site (all zedia) ¢ |.
Noocarcisogenic risk from the site (all zedia) ¢ I.
Grocad water background conceatration (95% OCL).

Chronic Mater Quality Criteria for the protecticr of
fresbwater life, with a dilution factor of 3.57
(froa ¥idco I Pesedial Icvestigation Report),
lovest detected bardaess.

Grouad water bacigroucd comcectrziion (95% OCL).
Yarisus Contaninant Lesel.

Ground water background concestration (98% OCL).
Grouad rater backgrousd comcentration (3:% 0CL).

Ground water background concentration (95% OCL).
Noscarcinogenic risk from the site (all sedia) ¢ 1.
Chronic Water Quality Criteria for thbe protecticn of
fresheater life, vith a dilution factor of 3.97.
Nopcarcinogenic risk from the site (all aedia) ¢ 1.
Koncarcinogenic rist fros the site (all aedia) ¢ 1.

Grouad sater background coscentratios (353 0CL).
Grouad vater background conceatration ($8% OCL).
Ground sater background concentration (353 OCL).
Ground sater bactground detection liait.

Groued sater background cosceatration (§5% OCL).

Koocarcisogenic riek fros the site (all media) ¢ 1.
Carcizogenic rist fros the site (all aedia) <1 §-(¢
Carcinogenic risk fros the site (all sedia) ¢} I-C6.
¥azinus Coctagisant Level Goal (proposed).
Roncarcinogesic risk fron the site {all aedia) ¢ 1.

Noncarcinogenic risk from the site (all medie) ¢ f.
Carcinogecic rist froa the site (all sedia) ¢ 1 E-[%.
Carcinogenic rist froa the site (all sedia) ¢ 1 §-(s.
Ground sater backgrousd concentration (951 OCL).

Noocarcinogenfc risk fron the site (all sedia) ¢ 1.

Carcinogenic risk fros the site (all sedia) ¢ 1 B-0d.
Nopcarcisogenic riek frea the site {21l sedja) ¢ 1.
Roocarcisogenic rick fres the site (211 s2dia) ¢'1.
Koncarcinogesic rigt fron tbe site (all ssiia) ¢ I.
Koncarcicogetic riek fres tbe site (al +  2) ¢ 1.

17



TABLE 1 (PAGE 2 OF 2)

Basis
Detection  Cleasup
Ligit & Action Level

Conpound ' {ug/l) (ug/1)
Bis(2-chloroetbyl)etter 10 0.000198  Carcisogenic risk fros the site (all sedia) ¢ 1 £-06.
Big{2-ebloroisopropyi)etler ' 10 Grousd water bactground detection lisit.
Cresol 10 6.4l Noncarcinogenic risk from the site (all media) ¢ 1.
[sopborone 10 0.207. Carcinogenic rist from the site (all wedia) ¢ 1 E-06.
2;{-Dinetbylpbesol 10 Grovod sater background detection liait.
Benzoic Acid §8.1 orcarcinogesic rick fros the site (all media) ¢ 1.
Bis(2-Chloroethoy)usthaze 10 Ground water background detection liasit.
2,4-Dichlorophenol 19 0.163  HNoocarcimogenic riek frow the site (all sedia) ¢ 1.
Kaphthaleze . 21 Noncarcinogenic risk fros the site (all wedia) ¢ 1.
2-Methyloapbtbalece 19 Ground water bactground detection linit.

- Beesapbthese . 10 Grousd water backgrouzd detection liait.
{-Nitrophecol 50 Grouod sater background detection lisit. ,
1,4-Disitrotoluene 10 0.000213 Carcisogenic risk fros the site (all sediz) < | £-05.
Diethylphtbalate {9 1.2§ Noncarcinogenic risk from the site (all nedia) ¢ 1.
Floorese 10 Groucd sater background detecticn liait.
{-Xitroaniline 50 Ground vater background detection limit.

Ptenantbrene 10 Ground water background detection liait.
Di-z-Butylphtbalate 3.4 Nozcarcinogesic risk from the site (all wedia) ¢ 1.
Eis(2-etbylbesyl)phthalate 10 0.06¢6 Carcinogenic risk fros the site (all sediz) ¢ 1 B-06.
Di-n-Octylpbthalate 10 Ground sater background detection limit.

Beptachlor eporide 0.05 0.000326 Carcigogenic risk fron the site (all wedia) ¢ 1 E-06.

8 Practical quantitation limits as per OSEPA “Test Methods for Bvaluating Solid Waste,® 3rd Iditioc,
SW-846, Kov. 1966. Values shomn are higher than the corresponding cleanup action levels.
Therefore, the actual cleanup action level for each of thece cospounds is “poodetectatle.”

0CL: Opper confidence linit of the average concentration (from ¥idco II Besedial lavestigatiosn).



Cospound

fatinoay
brsenic

Bariva
Berylliva
Cadsitn

Chrosiva
Copper
Iron

Lead
Kapgazese

Hercury
Nicel
Seleciva
Silrer
Tia

fazadiun

lice

Cranide

Ketbylene Chloride
dcetone

Carbos diculfide

Trans-1,2-Dichloroethene

Chlorofors
2-Butanone

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroetbase

1,2-Dichloropropace
Trichloroethens

f,1,2-Trickloroethane

Beagere

{-Bethyl-2-pestanote

tetractloroetbesne
Toluene
Cblorobenzere
ithylbeszene -

Iylenes

Fbecol ‘
1,4-Dichlorobenzece
1,2-Dicblorobensene
Cresol '

" Detection

Lisit 8
(ug/te)

Table

TABLE 2 (PAGE 1 OF 2)

§1DC0 11

-S0IL CLEAKOP ACTION LEVELS

Cleanup

betion Levels
{ug/ke

...........................................................................

0.5

0.3

L)

163,000
2,930
3,380

35,800
(8,300
1,310,000
146,000
§04,000

%0
143,000
1,530
{59
21,500

50,200
1,060,000
15,100
8.35

5,190

0.183
$
0.1€3
5,900
S¢¢

0.107
2.2
Ly
2.58

10.982

938
wm

(5,900

-
1,130

6,310
157
5.1
193 .
66.3

Noncarcisogenic risk from the site {all nedia) ¢ 1.
Surface soil bactgrovnd concentration (95% OCL).

Koncarcinogenic rist froa the site (all media) < L.
Noncarcisogenic rist [roa the site (all sedia) ¢ 1.
Noncarcinogenic rist fros the site (all nedia) ¢ 1.

Noncarcinogenic risk {rom the site (all media) ¢ 1.
Surface soil bactground coscentration (5% OCL).
Surface soil bactground concestration (95% OCL).
Surface soil background coscentration (955 OCL).
Noocarcinogenic risk froa the site (all sedia) ¢ I

Surface soil background concestratios (953 OCL).
Noncarcizogenic risk from the site (all media) ¢ i
Koncarcinogeaic cist fron the gite (all wedia) ¢
Surface soil bactground copcentration (93% OCL).
Koncarcinogenic rist from the site (all wedia) ¢

—

— e

Koncarcinogenic risk frol the site (all sedia) «¢
Noacarcinogesic rist fros the site (all wedia) ¢
Noncarcinogenic risk from the site {2}l »sedia) ¢

— -

~ Surface eoil background concentration (95% OCL):

—

Noucarcinogenic rist froa the site (all wedia) ¢

—

Noocarcinogenic rigk froa the site {all sedia) ¢
Surface soil background detection liait.
Carcinogecic risk fron the site (all nedia) ¢ 1 B-Ca.
Noocarcipogenic risk froa the site (21l aedia) ¢ |.
Koncarcinogenic risk from the site (all media) ¢ 1.

Carcinogenic risk frow the site (all wedia) ¢ 1 §-06
Carcinogenic risk from the site (all media) ¢ 1 E-06
Carcipogenic rist fros the site [all sedia) ¢ ] B-08.
Carcinogenic risk fron the site (all wedia) ¢ 1 E-08

1 £-06

~Carcinogenic risk from the site (all sedia) ¢

Koncarcisogenic rist frow the site (all sedia) ¢ |.

~Carcinogenic rick from the site (all nedia) ¢ 1 §-05.

Noncarcinogenic riskt froa the site (all aedia) ¢ I.
Noocarcisogenic rist from the site (all nedia) ¢ |.
Koscarcinogenic risk from the site (all wediz) ¢ |.

Noscarcinogezic rist froa the site (all wedia) ¢ 1.
Koscarcinogenic risk from the site (all sediz? .

- Carcinogenic rist fron the site (all sedia® i-05.

Koocarcinogenic riek from the site (all s
Noocarcioogeaic rist {ros the site (il

1

(@5



TABLE 2 (PLGE 2 OF 2)

Detection  Cleacup

PCBe - 80

_ -~ Lisit 8 Action Levels Basis
Cospound (og/te)  (ug/kg)
[sopborone 3,000 Carcinogenic rist froa the site {all sedia) ¢ 1 §-06.
2,4-Dinethylpbenol 330 Surface soil background detection lisit.
2,4-Dichlorophencl : 800 Koncarcinogenic risk froa the site (all sedia) ¢ .
1,2,4- erchlorobenzene 330 8.7 Noocarcinogenic rist froa the site (all xedia) ¢ 1.
laphthalene S, 110 Koncarcinogenic risk fros the gite (all nedia) ¢ 1.
{-Chloroaniline 356 Carcinogenic riskt fros the site (all media) ¢ 1 £-06.
2-Yetbyloaphthaleae 330 Surface soil background detection lisit.
fcenaphthylezs 330 Surface soil bactground detection limit.
“bcenaphtbene 330 Surface soil background detection lizit. -
Dibeszofuran 330 Surface soil background detection lisit.
Dietbylpbthalate 330 27.1 Surface soil background concentrztion (5% OCL).
Fluorece 330 Surface soil background detection linit.
K-Nitrosodiptenylasize 350 269 Carcinogenic rist from the site (all sedia) ¢ 1 §-06.
Pbecantbrece 330 131 Surface soil background coscentration (S5% OCL).
lothracece 330 Surface soil background detection lisit.
Di-o-butylpbthalate 1,380 Hoocarcinogenic rist fros the site (all media) ¢ 1.
Fluoranthene 88 Surface soil background concentration (95% OCL).
Prrece - 248 Surface soil background comcentration (95% OCL).
Butylbenzylpbthelate : 943 Koocarcinogenic risk froa the site (all aedia) ¢.1.
Beazo{a) anthracere 158 Surface soil background concentration (95% OCL).
Bis{2-ethylhexyl)phttalate s Surface soil background concentration {95% OCL).
Chrysene ' ) 238 Surface soil background conceatration {85% OCL).
Di-v-octylpbthalate . .30 6.4 Surface soil background concenatration (95% OCL).
Beaso(b) fluoranthene 111 Sorface soil background coscentration (5% OCL).
Benzo(k) fluorantheze 154 Surface goil background concentration (953 OCL).
Beazo(a) pyrece 137 Surface soil background concestration (85% OCL}).
[ndeso(!,2,3-¢d) pyrece 103 Surface soil bactgroued coscentration (95% OCL).
Dibezz{a,b)antbracene 330 Sorface soil backgrousd detection lisit.
Benzo(g,b,i)perylene 108 Surface soil background concentration (95% OCL).
{,4°-D08 44.8 Surface soil background coocentration (§5% OCL).
Chlordane {4,100 Surface soil background concestration (9%% OCL). .
1.62 Carcizogenic-risk fros the site (all sedia) ¢ 1 I-06.

t Practical quactitation lirits as per OSEPA “Test Kethods for Evaluating Selid Waete,” Jrd Féitice,
SH-E(6, Nov. 1986. Values chcwn are bigher than the corresponding cleanup acticn levels.
Therefore, the actual cleanup action level for each of thece compourds is “nordetectatle.”

0CL: U; er cotfidence liait of the average corcentration (Yable 1()
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TABLE 19

IAND DISPOSAL RESTRICTION TREATMENT STANDARDS FOR WASTE
FOOl1l, FOO2, FOO03, FOOS5 (FRCM 40 CFR 268.41)

QONSTTTUENT

acetone

n-butyl alcohol
carbon disulfide -
carbon tetrachloride
chlorcbenzene

- cyclahexanone

1,2 dichlorcbenzene
ethyl acetate

ethyl benzene

ethyl ether
isabutanol

methanol

methylene chloride
methyl ethyl ketone
methyl isobutyl ketone
pyridine
tetrachloroethylene
toluene
1,1,1-trichloroethane
1,1,2-trichloro-1,2,2
trifluorcethane
trichloroethylene
trichloroflouramethane
xylene '

CONCENTRATIONS IN EXTRACT
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*A capacity variance is in effect for soil waste and debris until November

1990.



PROFOSED LAND RESTRICTION TREATMENT STANDARDS
FOR WASTE CATEGORIES F007, F008, F009,
(FRM F.R., VOL, 53, NO. 7, P. 1068)

Cyanides (total)
cyanides (amenable)
cadium

~ chromium

lead

nickel

silver

TOTAL COMPOSITION

(mg/1)

12
1.3
0.32
0.04
0.44

(ma3/kg)
110

0.064

TABLE 20
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strucrural/functional groups shown in columa 1 of Highlight

5.  After dividing the BDAT coasutuent: wmto their
respective structural/fusctional groups, ‘the sext step is (o
compare the concenuvaton of each constituent with the
'eshold concentratioa (see column 3 of Highlight §) and

- select the appropriate concentration level or perceat

reducuion range. If the codceatrauon of the restncted
coastituent is less thag the threshold conceatrauon. the
waste sbould be treated to within the concentration range.-
If the waste concentration is above the threshoid. the waste
sbould be treated to reduce the concentration of the waste
to within the specified percent reduction range. Ogce the
appropnate reatmeant range is selected. the third step is (o
ideaufyv and select a specific technology that can achieve the
pecessary conceatration or percent reduction. Columa 3 of

TABLE 21

Highlight § Llsts technologes that (based o'c sqs:

performance data) can attas the alternauve Tre. -~.ic-
Vanance levels.

Duning the implemeatation of the setecred (rearmz=:
technology. penodic apaivsis uswag the appropniate f2sia
procedure (i.e.. total waste analysis for organics and TCL
for inorganics) will be required to ensure that the alter=age
treatment levels for the BDAT consutueats requining conzs-:
are being artained and thus cas be land disposed witzou:

" further treatmeat.

St

pa -

Because of the variable and uncertain characteristics
assocated wath unexcavated wastes, from whuch ogis
sampling data are available, treatmeat svstems geaerally

Mighlight 5. ALTERNATE TREATABILITY VARIANCE LEVELS AND
TECHNOLOGIES FOR STRUCTURAL/FUNCTIONAL GROUPS
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— MIDOO I AND MIDCOD II RESPONSIVENESS SUMMARY

I. RESFONSIVENESS SUMMARY OVERVIEW

In accordance with CERCIA Section 117, a public camment periocd was held from
April 20, 1989 to May 19, 1989, to allow interested parties to camment on the
United States Enwvirormental Protection Agency's (U.S. EPA's) Feasibility
Studies (FSs) and Proposed Plans for final remedial actions at the Midco I ard
Midco II hazardous waste sites. On April 27, U.S.:-EPA conducted a public
meeting in which the Proposed Plans were presented, questions answered and
public caments accepted.

The purpose of this respansiveness summary is to document camments received
during the public camment periocd, and provide U.S. EPA's responses to these
‘camments. All caments summarized in this document were considered in EPA's
final decision for remedial action at the Midco I and Midco II sites.

II. BAGGROUND ON QCMMUNITY INVOLVEMENT

The Midco I site (as well as another National Priorities List site, Ninth
Avenue Duop) is located in Gary, Indiana. The nearest residential area is in
Harmond, Indiana within one-fourth mile of the site. On December 21, 1976, a
fire at Midco I destroyed thousands of drums of chemicals. Cammunity concern
about the site intensified in 1981. In March 1981, a 14-year old Hammond boy
suffered leg burns while playing near the site; his parents attributed the
burns to chemicals. In June 1981, a heavy rainfall resulted in flooding in
Hammond and the flow of surface water frum the Midco I and Ninth Avenue Do ¢
areas into Harmond. Several residents camplained of chemical odors in flooded
. basements and chemical burns from contact with floocd waters. These problems
were attributed to run-off from Midco I and Ninth Avenue Dump. In response to
this occurrence, Hammond constructed a dirt dike across Ninth Averme at the
Cline Avenue overpass. This dike is still in place and is a source of

~ controversy between Gary and Hammond public officials. The Indiana
Department of Envirormental Management sent a letter stating that the dike was
still necessary to prevent contamination from the sites fram entering Harmord.
Gary and Hammond public officials and nearby Hammond residents have been
actively involved in promoting remedial actions at Mideco I.

The Midco II site is more isolated frum residential areas. The nearest
residences are a small cluster of hames located approximately one mile
southeast of the site. In 1977, a fire occurred at the site that destroyed
thousands of drums of chemical wastes.

In 1981, U.S. EPA installed fences ammd Midco I and Midco II. In 1982,
U.S. EPA comducted a surface removal action at Midco I that included removal
of all containerized wastes and the top ane foot of contaminated soil, and
installation of a temporary clay cover. Fram 1984-1989, U.S. EPA conducted a
removal action at Midco II that included the removal of all containerized
wastes, and excavation and removal of contaminated sub-surface soils in areas
where wastes had been dumped directly onto the ground. On July 8, 1982, a



public meeting was held to discuss the mdco I removal action. Other
cammunity relations activities were also conducted during the removal actions.

U.S. EPA held public meetmg’s to discuss the initiation of the Remedial
Invstzgatlm/l’easxblhty Studies (RI/FSs) on February 21, 1985 for Midco I
and on July 18, 1985 for Midco II. Residential well sampling for the RI/FSs
identified several contaminated wells, but the contamination was not
attributable to the Midco sites. U.S. EPA prov1ded updates to the cammunity
on the status of the studies usmg t‘act sheets in November 1987 ard December
1988. ' '

Proposed Plans for Midco I and Midco II were cambined into ane fact sheet and
mailed to over 100 concerned parties. Oral camments were accepted during the
public meeting on April 27, 1989. 1In addition, written camments were received
during the public camment period from the Clty of Hammond, the Indiana
Department of Highways, a private citizen in Gary, a slun'y wall contractor,
the Midco Steering Cammittee (which represents the potentially responsible
parties that conducted the RI/FSs), and from Morton-Thiockol, Inc.

ITI. SUMARY OF SIGNIFICANT CCMMENTS RECEIVED DURING THE FUBLIC CCMMENT
PERIOD AND U.S. EPA RESPONSES

The corments are organized into the following categories:

A. Caments received during the public meeting, and camments received in
writing fram the City of Hammond, from a slurry wall contractor and from a
private citizen from Gary. _

B. Camments reoeived from the Indiana Departmént of Highways.

C. Caments received fram the Midco Steering Committee and from Morton-
Thiockol. ,

A. SOMMARY OF COMMENTS RECEIVED DURING THE FUBLIC MEETING, AND COMMENTS
RECEIVED IN WRITING FROM THE CITY OF HAMMOND, FROM A SLIIRRY WALL CONTRACTOR
AND FROM A PRIVATE CITIZEN FROM GARY

CCMMENT #1:

A mumber of camments were received concerning the protectiveness of deep \geli
injection of hazardous wastes. The specific camments included the following:

"In 13 states casings have cracked and leaked in deep well injections.”

"hy is it they never address with landfills or deep well injectz.ons
in the area and what they anticipate is going to happen to all

these nice little hazardous waste cumps we have either under the grounxd or o

ontcporuherevertheyreat" ,
”Iamldhketolcmhadmnydeepwellstherearemmste.noetoday"



"How long have they been in existence?"
"Have there been any problems with any of t.hem’"

"ch dos the EPA prevent any problems? Are you saying that because they
stepped m there are no more problats or what?" ,

"Isn't it true that the steel mills stopped disposing of their own waste by
deep well injection many years ago" What are they injecting now?"

"I am requesting that ... (2) the E.P.A. report how the preferred option of
injecting hazardous wastes two thousand (2,000) feet underground will
affect my neighbors' well as my own."

"There is always the possibility that the substance injected into t.he deep
well will contaminate other aquifers."

“In addition, althwgh these aqu1fers may not cnn'ently ‘be used because of
their depth, or because they contain salt-water there may came a time when
out of necessity they may be needed to supply drinking water to future
generat:.ons "

"At a minimm the contamination in the ground water should be treated
prior to any deep well injections so as to mitigate any adverse
envirormental effect.s that may occur in the future."

"'Ihe solution to envirormental problems is not to place cut of sight or to
dilute, but to correct."

U.S. EPA RESFONSE TO COMMENT #1:

Congress recognized concerns regarding deep well injection of hazardous wastes
and enacted a number of statues to assure that deep well injection is only
conducted at locations and using procedures that will assure long-term
protection of human health and the envirorment. Deep well injection is
requlated by U.S. EPA under a number of statutes, primarily the Safe Drinking
Water Act (SDWA) (Pub. L. 93-523, as amernded; 42 U.S.C. 300f et seq.), ard the
Resource Conservation and Recovery Act (RCRA) (Pub. L. 94-580 as amended; 42 .
U.S.C., 6901 et. seq.). RCRA was modified by the Hazardous and Solid Waste
Amendments (HSWA) of 1984 to restrict land disposal ard deep well injection of
hazardous wastes. Congress intended that deep well injection be allowed only
if it is protective of both current sources of drinking water, and any ground
water that could potentially serve as an underground source of drinking water
(USDW). A USDW generally includes any aquifer that contains a sufficient
quantity of ground water to supply a public water system and contains less
than 10,000 mg/1 of total dissolved solids (TDS). Recovery of drinking water .
tmnanaquztermﬂxa'lﬁgreatetthanlo 000 mgy/1 is not considered to be
technically or economically feasible. (See 40 CFR 144. 3).

. Requlations under the SDWA prohibit (with few exceptions) injectzm of any
hazardous waste into a USDW. Hazardous wastes can only be injected into
formations that are below the lower-most formation contammg, within one-
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quarter mile of the well bore, a USDW. All i.njectlon wells must be permitted

by U.S. EPA or an appropriate state agency. Regulations regarding permit
requirements have undergone extensive review and public comment. Permit

conditions prohibit any injection activity that allows the movement into a
USIW of fluid containing any contaminant, if the presence of that contaminant
may cause a violation of any primary drinking water requlation (40 CFR 144. 12)
or may otherwise adversely affect the health of persons. Another permit
condition requires pemuttas to take all reascnable steps to minimize or
correct any adverse impact on the enviromment resulting from non-campliance
with the permit. (See 40 CFR 144.12).

Underground mjectlon permits include strict construction, corrective action,
operation, abandorment, mcmmtmg, reporting and financial requirements to .
assure that the injection well is constructed and operated in a manner that
will meet U.S. EPA requirements and be protective of human health and the
enviromment. , .

U.S. EPA's permt rev1ew assures that hazardous waste injection wells are only
constructed in locations that are geologically suitable. This includes
consideration of the following factors: '

1) the structural geology, stratigraphic geology, the hydrogeology, and
the seismicity of the region (including evaluation of the potential for

earthquakes) ; A
2) an analysis of the local geology and hydrogeology of the well site;

' 3) a determination that the geology of the area can be confidently
described and that the limits of waste fate and transport can be
accurately predicted through the use of models.

Hazardous waste injection wells must be sited such that:

1) the injection zone has sufficient permeability, porosity, thickness
and areal extent to prevent migration of fluids into a USDW:

2) a confining 2one is present above the injecticn zone which is
laterally contirmuous and free of transecting, transmissive faults or
fractures over an area sufficient to prevent the movement of fluids
into a USDW, and which contains at least one formation of sufficient
thickness and with lithologic and stress characteristics capable of
preventing verticzl propagation of fracture.

'In addition, U.S. EPA may require that the owner or cperator of a hazardous
waste deep well demonstrate either:

1) that the confining zone is separated from the base of the lowermost
USIW by at least one sequence of permeable and less permeable strata
that will provide an added layer of protection for the USDW in the event
of fluid movement in an unlocated borehole or transmissive fault; or
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2) that within the area of review, the piezametric surface of the fluid
in the injection zone is less than the plezcmetnc surface of the
lwenmst USDW; or ' _

'3) that there is no USDW present.
(See 40 CFR 146.62).

Further data collection is required during construction of the deep well to
determine or verify the geology and the quality of the construction.
Measurements include mistivity, spontanecus potential, caliper, cement bord,
density, temperature, porosity, gamma ray and fracture finder logs, a pressure
test, a radiocactive tracer survey, core samples, and a casing mspectlon
survey. The injection well must be cased and sealed to prevent any migration
of injection fluid up the borehole. A double casing is required from the
surface to below the lowermost USDW.

The owner or operator must assure that the injection pressure at the wellhead
does not exceed a maximum pressure in the injection zone during mjectlon, and
does not initiate new fractures or propagate existing fractures in the )
mjectlon zone. The injection tubmg must be surrounded by an anmular space, -
which is filled with fluid. The injection pressure, flow rate, and volume of
injected fluids, and the pressure on the anmulus, must be contimously
monitored.

U.S. EPA uses three interrelated program requirements to assure campliance
with well operating regulations. Mechanical integrity tests measure the
operating sourdness of the wells, including checking for leaks. Operator
reports include information on the waste being injected; the well pressure,
flow rate and volume; and report the degree of permittee campliance with these
permit conditions. Periodic inspections determine the accuracy of operator
self-monitoring and the adecuacy of injected-waste sarpling. The attached "A
GUIDE TO THE FEDERAL UNDERGROUND INJECTION CONTROL PROGRAM IN INDIANA"
provides a general description of the permit program and how poteritial
pathways of contamination are controlled in the deep wells.

Congress addressed concerns about the long term protectiveness of landfilling
or undergrourd injection of hazardous wastes in the HSWA. This act
established land (or deep well) disposal restrictions focused on minimization
of land disposal or deep well injection of hazardous wastes. These
restrictions prohibit the land disposal or deep well injection of specified
hazardous wastes beyond statutory dates established by Congress unless 1) the
wastes are treated to a level or method specified by U.S. EPA, 2) it can be
demonstrated there will be no migration of hazardous constituents from the
disposal unit for as long as the waste remains hazardous, or 3) the waste is
subject to an exemption or a variance. The no-migration demonstration
mentioned above can be approved by U.S. EPA under the cordition that the
hydrogeological and geochemical conditions at the sites and the physiochemical
nature of the waste stream are such that reliable predictions can be made
that: .
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1) injected fluids will not migrate within 10,000 years vertically
upward out of the injection zone, or later.-ally within the injection
zone to a point of discharge or interface with a USIW; or :

2) before the injected fluids migrate out of the mjectlm zone or to a
point of discharge or interface with USDW, the fluid will no longer be
hazardous. (See 40 CFR 148.20)

Such a m—migraticn demonstration must depend heav:.ly on fluid flow modeling.
Fluid flow modeling is a well-developed and mature science, having been used
for years in the petroleum industry as well as in recent studies for the

Department of Energy muclear waste isolation program.

U.S. EPA believes that the no-migration petition requirements are so stringent
that if such a petition is approved for disposal of the ground water fram
Midco, deep well injection, even without treatment, will be considered to
pmv1depernanentp:vtect1mtolnmanhaaltharﬂthee:wuorment If the deep
well injection system receives approval from U.S. EPA, the mjectlon will have
no impact on USIW, wm.ch J.ncluda any mxdentlal wells.

Presently, four steel mills in northwest Indiana are legally mjectmg
hazardous wastes into the Mount Simon aquifer located approximately 2200 feet
below the surface. These include U.S. Steel, Inland Steel, Bethlehem Steel '
and Midwest Steel. Three of these facilities (Inland, Bethlehem and Midwest)
have submitted a no-migration demonstration to U.S. EPA for approval in order
to allow them to contimie hazardous waste injection without treatment. = U.S.
Steel is expected to submit a demonstration socon. The hazardous wastes being - -
injected are waste pickle liquor ard waste ammonia liquor. U.S. EPA expects
to make a decision on the no migration demonstrations for these facilities by
March of 1990. 1If the no-migration demonstration is approved for these
facilities, it is hkely that a similar demm'stratlon will be approved for
Midco.

If the no-migration petition is not approved, the contaminated ground water
fram the Midco sites would have to be treated prior to the deep well
injection. The required level of treatment is established nationally as the
best demonstrated available treatment method for that type of waste.

It has been estimated that as many as 500,000 injection wells are in operation
in the United States, but there are only 191 hazardous waste injection wells.
These wells are concentrated in Texas, Louisiana, Illinois, Indiana, Michigan
" and Ghio. The oldest hazardous wastes injection well dates back to 1951. Use
' ofhaza:dmsuasteimectxmmllsmﬂemntaﬂ:omxghmvwaythe

. Goverrment Accounting Office in 1986. The results of their investigation are
sumarized in a document named "Hazardous Waste Controls Over Injection Well

' Dlsposal Operations", GAO/RCED-87-170, August 1987.

GAOdetetmnedt.hatmtmrm.de uncassofvsmcmtammtlmhavebean
doamentadbycmpamesq:ennrghazardmswastemjectlmwells. In
addition, one case of suspected contamination and eight cases of contaminatior
of water that was already considered unsuitable for drinking have been
doc.mented 'nxetlsmca'xtamuntlmocamedmhmsammiaramtwas
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not extensive. Program controls now in place prohibit the practice that led
to the two cases of drinking water contamination.

The leakage from hazardous waste J.n)ectlon wells into non-drmk.uq water
aquifers occurred at eight facilities between 1975 and 1984. The causes of
the leakage centered on casing and/or tubing corrosion or deterioration. The
most notable of these cases occurred at a commercial facility in chio in 1983
where large amounts of waste escaped into an unpermitted zone. This. zone was,
however, separated from the bottom of the lowermost USDW by more than 1500
feet, of which 1000 feet was confining rock formations. In response, to these
and other concerns, and to the Congressional mandate for additional ground
water monitoring requirements in the Safe Drinking Water Act Amendments of
1986, U.S. EPA is implementing stricter requlations. This includes:

- more specific well-siting requirements;

- an expanded "area of review" around injection wells for identifying
abandoned wells near the injection site, and added requirements for
corrective action to plug abandoned wells:

- additional operating procedures, such as autamatic well shutoff or
alarms; new requirements for testing, monitoring, and reporting,
including a waste-analysis plan, additional mechanical integrity
tests, and more specific monitoring requirements; and

- .nev.' requirements for well closure and post-closure care.

The GAO report also pointed cut that the full extent to which injected
hazardous waste has contaminated underground sources of drinking water is
unknown because of the problems in detecting contamination that may have
occurred away from the well-bore. The documented cases of contamination have
all occurred near the well-bore. However, regulations require that injection
wells not be located in areas where faults occur and that injection pressures
be maintained below a level that might cause fractures in the formation.
Regulations also require that all man-made holes in the area penetrating the
confining zone and entering the injection zone be located and properly
plugged. In addition, U.S. EPA is implementing requirements to monitor the
migration of the waste movement.

The GAO report concluded that the new deep well injection requirements should
provide additional safeguards to prevent the contamination of USDWs. In
addition, well Owners will be required to demonstrat.e no migration of
hazardous waste. . ,

COMMENT §2:

The City of Hammond camments included a statement that "Preferably the
‘.treat:rentwuudbetosudmanextentthatthetreatedgrundwateromldbe
~reinjected into the aquifer from where it originated.”



U.S. 'm RESFONSE TO COMMENT #2:

Seemrraspmsetocament#Sbelowarﬂtocament#Sfrmﬂxemdeteerug
- Camuittee and Morton-Thiokol.

COMMENT #3:

Drimﬂxewblicmetirqmexémanmberofcaments'caneminjwhémer

U.S. EPA puts too much emphasis on costs in its decisions on remedial actions,

~ ard whether alternative innovative treatment and disposal technologies were
mlde.md Specific comments included the followmg

"All we're talkmg is cost effect:.venss."

"'I don't think it's fair. I think cost should be put aside. These people

thatamgomgamdpollutuqshmldbenadetopay. ... It's not costs
because these chemicals that leak out cause cancer and a rumber of other
sicknesss. ... How do you put a price tag on one's life? Tell me."

"Those responsible for creatug envirommental probla:s must pay the
expense of correcting their mistakes."

'meyresupposedtobeusugthebestavallabletedmologymtthennst
cost effective."

"Stop delving in'oo the pockets of the public.™
why dJ.dn't they decide to use vitrification?" .

"Idhketo)cmzfanyofttmepeoplelmewaba:t'"me&xperfurd
Innovative Technology Evaluation Program Technology Profiles" or
“"Assessment of Inmternational Technologies for Superfund Applications.™

U.S. EFA RESEONSE TO COMMENT #3:

The Camprehensive Envirommental Response, Campensation and Liability Act
(CERCIA) was enacted in 1980 to provide broad federal authority and resources
to respond to releases (or threatened releases) of hazardous substances. A
trust fund was established to pay for remedial actions at abandoned or
uncontrolled hazardous waste sites. This fund is predaminantly from a tax on
petroleum products and on certain chemicals.

Based on the principle that "the polluter should pay," CERCIA cortains

authorities which allow U.S. EPA to ensure that those responsible for

hazardous waste problems pay for necessary remedial actions. CERCIA

enforcement authorities enable U.S. EPA to encourage responsible parties to

undertake remedial actions. It also enables U.S. EPA to spend trust fund

. monies for remedial actions and to later recover these monies from responsible
parties.

If an acceptable agreement can be reached, U.S. EPA prefers that responsible
parties implement the remedial actions. At w.dco,an agreement was reached
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with. pcte.nt:.ally responszble parties (PRPs) in June 1985, which required the
PRPs to reimburse U.S. EPA $3,100,000 for past costs incurred and to conduct a
Remedial Irwstlgatmrv}'easa.bzhty study (RI/FS) at each site in accordance
with the U.S. EPA's work plans. U.S. EPA is now negotiating with PRPs for
implementation of the remedial actions selected by U.S. EPA and for recovery
of the remaining costs incurred. Fund monies will be spent on the final

- remedial actions only ifanagreanentxsmtreaduedthhmps

In CERCIA (as amended by the Superfund Amendments and Reauthorization Act of
1986),, Congress mandated that all final remedial actions selected by U.S. EPA
must assure protection of human health and the envirorment, and must meet
applicable, and relevant and appropriate Federal and State standards,
requirements, -criteria, and limitations (ARARs) This includes meeting
Federal Primary Maximm Contaminant Levels in the ground water (40 CFR 142).

also mandated that U.S. EPA select remedial actions that are cost
effective, and that utilize permanent solutions and alternative treatment
.technologies or resocurce recovery techmlcgis to the maximum extent
practicable. If a remedial action is selected that does not meet this
preference, U.S. EPA must publish an explanat:.on as to why a remedy involvmg
such a remedial actxon was not selected.

The least costly alternative that would be protective of human health and the
envirorment was the contairment alternative (Alternmative 3), which is
estimated to cost $4.7 million at Mideo I and $7.9 million at Mideo II. U.S.

is not selecting these altermatives because they would simply contain the
contamination, and the hazards would be similar to taking no action if the cap
or slurry wall were ever damaged in the future. Instead, U.S. EPA is
selecting remedial actions that it believes will provide permanent protection
to human health and the envirorment. This consists of soil vapor extraction
and solidification of contaminated soils combined with pumping and deep well
injection of contaminated ground water at Midco I, and the same actions at
Midco II except that the soil vapor extraction is not required. In addition,
treatment prior to deep well injection will be required if a no-migration
demonstration is not approved by U.S. EPA. The estimated cost of these
remedial actions at Mideo I is from $10.7 to $14.0 million, and at Midco II
from $14.4 to $18.6 million (dependmg on the degree of treatnent required
prior to deep well injection).

The persons involved in reviewing the Feasibility Stuches are familiar with
*The Superfund Innovative Technology Evaluation Program: Technology Profiles."
“The Superfund Innovative Technology Program includes a mumber of studies on
solidification, which is part of the selected remedial actions at the Midoo -
sites. This includes processes by Chemfix Technologies, Hazcon, International
Waste Technologies, Silicate Technology Corporation, and Soliditech. Soil
vapor ext.ractxm, which is part of the remedial action at Midco I, is also
included in this program in a process by Terra Vac. Other inmovative
technologies were considered for treatment of the contaminated soils at the
Midco sites but were screened out because they were not considered applicable
t¥ “*he conditions at the site. These include in-situ biodegradation, soil

A shing, and chemical treatment. In-situ vitrification and incineration
altermatives were evaluated in detail. Vitrification was not selected because
it has not been demonstrated to beimplementable in'a full scale remedial
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actimatahazazﬂa:smstesiteardbecausethehighwatertableumldmke
implementation difficult and more expensive. The incineration altermative
does not suffer those disadvantages. However, both in-situ vitrification and
incineration would be considerably more expensive than solidification and
wauld not contribute significantly to the permanence of the remedial actions
if the soil vapor extraction and solidification operations are successful.

Smasurtaceuaterdisdxargemﬂdpmbablymtbeappmvedforthesalt
contaminated ground water even after removal of the hazardous substances, the
altenativetodeepwellinjecumofﬂxegmnﬂvaterismcomentmteme
solids in the ground water by an operation such as evaporation. Evaporation
would concentrate at least same hazardous substances into a solid that would
have to be disposed of in an off-site lamdfill. It does not appear that
disposal of the hazardous wastes in an off-site landfill is any more
pmtectlveofmmanhealtharﬂﬂ)eemiramenttmndlsposalbydeepwll
injection, and the costs of the evaporation operat:.on would be higher than the
deep well injection.

COMMENT #4:

"I've been involved in a couple projects, not in this state, where they used
in cm;)unctlm with the slurry wall a well extraction, and then they leached
it back in like a septic field. Then it recirculates. Are these contaminants
able to be treated in that respect; and therefore, you wouldn't have deep well
disposal and you wouldn't have a lot of things that would be abjectionable at
this point."

U.S. EPA RESPONSE TO COMMENT #4:

This method of treatment would not be adequate for the highly contaminated
soils on the site, but it would be acceptable to U.S. EPA for ground water
treatment when caibinai with a soil treatment measure.

‘Reinjection of the salt-coftaminated grourd water following treatment for
hazardous substances would be acceptable to U.S. EPA if the reinjection does
not cause significant spreading of the salt plume. Installation of a slurry
wall and reinjection within the slurry wall is one way of preventing such
spreading. This alternative is not preferred over'deep well injection at the
Midco sites for the following reasons: U.S. EPA believes that deep well
injection can be accamplished safely and effectively; it is preferable to
remove the salt contaminated ground water fram the Calumet aquifer rather than
mmixqitmﬂunaslunywall. and there does not appear to be a cost

' savmgs using the slurry wall/nemjecucn altermative compared to deep well
injection.

COMMENT #5:

"As a slurry wall contractor, I would like to camment on the slurry wall
pricing listed in your Fact Sheet. I have never seen prices like these, and,
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as a contractor, I would like to know what they were based on. Today, our
prices for Slurry Wall construction range from $3 to $5 persquare t‘oct: ard a
bentonite cap $.50 per square foot."

U.S. EPA RESFONSE TO COMMENT #s:

The price estimates were developed by Dames and Moore, a consulting firm
employed by the Midco Steering Camittee. According U.S. EPAs's contact with
this firm, the estimates were based on actual quotes from verdors. The costs
were also reviewed by personnel fram Roy F. Weston, Inc. e

The prices are probably not camparable to the quotes suggested by the
cammenter because a different type of cap and slurry wall were proposed in the
FS. The proposed cap is not just a single-layer bentonite cap. Instead, it
is a multi-layered cap consistent with the most recent guidance for RCRA
hazardous waste sites. It includes a clay liner, a synthetic liner, a lateral
drainage layer, and a vegetative layer. Instead of installation of the slurry
wall by the vibrating beam method, installation by a trench/slurry method was
proposed. The proposed slurry wall would be approximately three feet thick
while a slurry wall installed using the vibrating beam method is only a few
inches thick. Safety cons:.deratloms also add to the cost of actions at a
hazardous waste site.

COMMENT #6:
"How deep, how far down has this pollution gone in the sites?"
. U.S. EPA RESFONSE TO CCMMENT #6:

The contamination appears to be confined to the Calumet aquifer, which extends
approximately 30 feet below the surface at Midco I and 40-50 feet below the
surface at Midco II. Below the Calumet aquifer is 90-100 feet of low
permeability clays and tills.

COMMENT §7:

How many people review the chemical data, and how do the different agencies
and other parties work together?

U.S. EPA RESFONSE TO CCMMENT #7:

The chemical data was generated by a laboratory that conducted its own quality
assurance/quality control (QA/QC) review of the data. The laboratory used in
this project is also audited by the U.S. EPA. The chemical data was then sent
to a contractor hired by the PRPs, who conducted an indeperdent QA/QC review
of the data. The contractor review was also audited by U.S. EPA. A QA/QC
review of the data was conducted by a second contractor working for the PRPs.

The PRP contractors conducted an interpretive review of the data, and
prepared a report that included plotting the distribution of data on a map,
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camparison to standards and a discussion of the data. This report was
reviewed by at least five persons at U.S. EPA, six personnel working for U.S.
EPA contractors, one person from the U.S. Fish & Wildlife Service, and three
persons fram the Indiana Department of Environmental Management.

U.S. EPA personnel reviewing the data included personnel from the air, water,
Great lLakes and RCRA programs, who reviewed the report for concerns
specifically related to their programs. The U.S. Fish & Wildlife Service
reviewed the report for adequacy of information on ecological effects:
Contractors working for U.S. EPA provided support to U.S. EPA with review of
costs, hydrogeology, ground water modeling, risk assessment and other areas.
A remedial project manager for the U.S. EPA provided an overall review and
carpiled the review camments from other agencies and contractors for
transmittal to the contractor conducting the RI/FS for the Midco Steering
Committee. Camminications among U.S. EPA employees, other Federal agency
employees and U.S. EPA contractors usually con51st of mfornal discussions
that are followed up by formal memos.

The Indiana Department of Envirormental Management generally prepared their
own caments in writing.

COMMENT #8:
"How are you monitoring landfills?"
U.S. EPA RESFONSE TO COMMENT #8:

Hazardous waste landfills are regulated by U.S. EPA under the Resource
Conservation and Recovery Act (RCRA) and by the various states under acts
similar to RCRA. Urder these acts all hazardous wastes entering a lamdfill
must be manifested. A copy of the manifest is sent back to the campany that
genexatedﬂaehazardwswastearﬂsaretmesbacktoﬂaestateagemymorder
to ve.nfy that the shipment arrived.

The acts also regulate operation and monitoring of the hazardous waste
landfills. Monitoring requirements include periocdic sampling of ground water
near the landfill. Self-monitoring reports including ground water sampling
data are periadically sent from the landfill to the agency responsible for
oversight of these facilities (which can be Federal or state agencies). Each
hazardous waste 1andf111 is also inspected pericdically by a state or Federal

inspector.

Sanitary landfills are regulated pti.marily by the states. 'me IDEM inspects
"~ sanitary lamdfills periodically amd requires that ground water monitoring be-
m 19:

One resident of Gary, Indiana expressed the following concern: "I am
concerned by the EPA studies performed on the Porter and lLake County ‘_aells
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which concluded their well water was unsafe to drink. I am requesting that
(1) the EPA conduct a study to determine the quality of my neighbors' well as

U.S. EPA RESFONSE TO anm f9:

The Porter County study referred to is an investigation conducted by the
Forter County Health Department of the effects of three landfills in Porter
County, Indiana an residential and monitoring wells near the landfills. These
landfills will have no impact on well water in Gary, Indiana.

The well of concern is located near 17th and Baker Street in Gary. The
identified hazardous waste sites closest to the resident are Midco I ard
Ninth Averue Dump (which are approximately two miles away), and lake Sandy Jo
and the Gary City lLandfill (which are approximately ane mile away). U.S. EPA
has comducted detailed investigations at each of these sites. The well of
concern was not included in these studies because it was considered to be
outside of the area that could be affected by the sites. The results of the
investigations confirmed that none of these sites will have any impact on the
well of concern. Furthermore, U.S. EPA will conduct remedial actions at the
Midco I, Ninth Avenue Dump, and Lake Sandy Jo sites that will eliminate
significant health risks, if any, from the sites even to the residents closest
to the sites. Ground water at the Gary landfill is being pumped in a manner
that is preventing ground water from the site from flowing off-site.

QOMMENT '10:

"If the U.S. EPA would choose an alternative using incineration, we ask that
Ordinance #5090, passed by the Common Council of the City of Hammond, be
mcorporated into the design parameters. We feel the standards incorporated
into Ordinance #5090 will protect the health and welfare of those citizens who
lxve adjacent to the sxte." :

U.S.EPA RESFONSE TO COMMENT #10:

The alternative selected by U.S. EPA in this ROD does not include
incineration. If incineration was conducted, the U.S. EPA would not consider
the City of Hammond's incinerator regulatmns to be either an applicable, or
relevant and appropriate requirement since the operation would be conducted
outside the city limits of Hammond. However, U.S. EPA will likely reach
similar goals through requiring campliance with standards set by the RCRA,
TSCA ard CERCIA programs. These mclude the follw:u'g

1) Each principal organic hazardous constituent in the waste must be reduced

to 0.01% of the original concentration before emission into the air. The

. RCRA program refers to this as 99.99% destruction and removal efficiency.
Same of the more toxic campourds, including polyduormated biphenyls, must

be reduced to 0.0001% of the original concentration. '
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12) Hydmd\lonc acid emissions, if greater than 4 pounds per hcur, must be
reduced by 99%. BEmissions of particulate matter may not exceed 0.08
grains per dry standard cubic foot. ’

B. SHM OF COMMENTS FROM THE INDIANA DEPARIMENT OF HIGHWAYS:

ﬁ .
COMMENT #1:

"The FS report fails to clearly define the contaminant transport mechanisn
that has caused dissolved salt contaminants (e.g. chlorides) to migrate from
the IDOH Subdistrict site, against the prevailing ground water flow direction
-amd hydraulic gradient, and be deposited in the ground water urderlying the
Midco I site."

U.S. EPA RESFONSE TO CCMMENT #1:

The mechanism is explained on pages 1-13, 4-19, and 5-32 of the "Remedial
Investigation of Midwest Solvent Recovery, Inc. (Midco I)" dated December
1987, as follows: "Chloride values were also high (up to 7,700 my/1) in
shallow wells (10-foot-deep) in a bard extending through the middle portion of
the site (MW7, MW6, MW5, Figure 5-25). ... This band occurs in a former
swale area that received run-off. from the Indiana State Highway Department
property prior to Midco I as documented on September 1973 aerial photographs.
‘The evidence suggests that chloride in the shallow wells was derived from

. concentrated NaCl surface run-off percolating downward to ground water in the
former swale area."

COMMENT 32.

"It is plausible that other chloride-containing wastes (e.g., pickle lJ.quor,
waste oils containing chlorinated paraffins, etc.) were improperly managed or
disposed of on the Midco I site and that IDOH is, therefore, not the sole
‘scurce of d\loride contamination in the site area."

Us.mmmwriz-
u.s. EPAagresmatthemdcoI sn:e operatlons. lx.kelymade acmtnh:txonto'

thesaltcontamnatmnmthegzumdwaterbelwarﬁdwngrad;entfrmt_:he
'site.  U.S. EPA believes that both IDOH and the Midco I operations contributed-

to this salt contanunatxon, but the amount attnbutable to each source cannct o

be determined.



COMMENT #3:

"Also the FS report fails to distinguish between reactive cyanides, which were
likely present on Midco I, and camplexed ferrocyanide, which was used by IDOH
as an anti-caking agent in the salt. The camplexed ferrocyanide poses little
risk to human health or the enviromment under most conditions, while the
reactive forms are of greater envirommental concermn. "Additional technical
evaluation of the type, distribution, and potential impact of the cyanide
‘contaminants in the subsurface envirorment should be conducted.®

U.S. EPA RESFONSE TO COMMENT #3:

Four rounds of sampling were conducted for cyanide. The last round included
tests for cyanide amenable to chlorination as well as total cyanide. U.S. EPA
agrees that reactive forms of cyanide (same of which were likely disposed of
at Midco I) are more hazardous to hunan health and the envirorment than

caplexed ferrocyanide.

COMMENT #4:

FS Figure 1-32 showing the distribution of cyanide in the aquifer is
misleading and improperly constructed.

U.S. EPA RESFONSE TO COMMENT #4:

U.S. EPA agrees that Figure 1-32 in the draft FS was misleading and improperly
constructed. This Figure was removed from the final FS report, at the request
of U.S. EPA. U.S. EPA agrees that the highest cyanide come.ntratlons are in
the east-central portion of the Midco I site.

COMMENT §5:

"CAls (cleanup action levels) have not been established for chlorides in soil,
ground water, or surface waters at the Midco I site, an apparent indication
‘that no site-specific health or risk-based factors have been determined for
this parameter."”

U.S. EPA RESFONSE TO COMMENT #S:

The salt contamination inthegruxdwaterhasbeenviewedasacmcem

.. primarily because of the loss of a resource (that is, usage of the ground
water) rather than as a human health or envirommental hazard. In spite of
this, there are same human health and envirommental hazards from the salt
cmtammtxon. Sodium greater than 20 my/1 in drinking water can have a
negative health effect on persons on a low sodium diet. High salt content can
-also have an impact on fresh water aquatic life.



QIHENI‘ #6:

"An mdepe.ndent study camissioned by IDOH did not disclose total cyanide in -
surface and subsurface soils at concentrations exceeding the soil CAL (136
pom) ; the soil levels detected were typically 1 to 2 orders of magnitude below
the CAL. Only 2 of 16 ground water samples collected from monitoring wells on
the IDOH property exceeded the ground water CAL for cyanide (10.4 ppb)

-U.S. EPARESK!GE'IDW'S’

U.S. EPA can respond to this coment once the referenced data has been sent to
U.S. EPA for review.

COMMENT #7:

IDOH recammended that the alternative of discharge to the City of Hammond
sewer system be reevaluated. It was argued that the discharge of salt from
the Midco I ground water, would be minor compared to the present salt load
“discharged to the Hammond Wastewater Treatment Plant..

U.S. EPA RESFONSE TO COMMENT #7:

In general, discharge of highly saline wastewater to a POIW is not allowed due
to potential interference in the biological treatment processes. In addition,
the Hammond Wastewater Treatment Plant is already exceeding its discharge
limitation for chloride. The highly salt contaminated discharge fram Midco I
would cause an even greater exceedance. Discharge to the Hammond Wastewater
Treatment Plant may also be restricted by the U.S. EPA off-site policy, which

requires that facilities used for disposal of wastes in the CERCIA progran
must be in campliance with applic_able Federal and State regulations.

C. Comments from the Midco Steering Comnittee and from Morton Thickol, Inc.:

COMMENT #1: ‘
U.S. EPA did not select a cost-effective remedy for soils or,. ground water.
U.S. EPA RESFONSE TO CCOMMENT 1

See U.S. EFA's response to the following comments fram the Midoo Steering
Comittee and the response to Camment #3 from the public meeting, etc
 COMMENT #2:

The assumptions used in the risk assessment are unrealistic.



U.S. EPA RESFONSE TO COMMENT §#2:

U.S. EPA required that the risk assessment include a scenario that assumed
that each site would be developed for residential or industrial use. This is
a standard procedure for CERCIA sites. The particular assumptions used in the
risk assessment had to be consistent with standard U.S. EPA risk assessment
practices as expressed in the Superfund Public Health Evaluation Manual
(SPHEM) . Parameters and assumptions that were not spelled out in the SPHEM
were selected by Envirommental Resources Management Inc. with review and
concurrence by U.S. EPA.

COMMENT #2A:

. Ingestion rates and dermal contact rates for the contaminated soils were -
unrealistic. 1In addition, it is unrealistic to assume that t'here would be no
degradation of contaminants over time.

U.S. EPA RESFONSE TO COMMENT 2A:

U.S. EPA's current guidance for soil ingestion rates for use in CERCIA ard
RCRA risk assessments is more stringent than that used in the FSs. To prumcte
consistency within the Agency, U.S. EPA has recammended soil ingestion rates
‘or use in risk assessments in a memo from J. Winston Porter dated January 7,
4989. These rates are 0.1 grams per day for adults and 0.2 grams per day for
children ages 1-6. These rates are based on the most recent reliable data
reviewed by the Agency, and represent reasonable conservative values. The
guidance does not address children who exhibit pica behavior because the
ocawrrence of pica behavior and the associated rates of soil ingestion have
not been adequately defined. The FS assumed that 1 gram per day would be
ingested by children ages 2-6, 0.1 gram per day for children ages 6-12 (only
for Midco I), and no ingestion after that age.

The estimated, lifetime cancer risk is proportional to the total lifetime
exposure. Using the assumptions in the Midco Feasibility Study (FS) the total
lifetime amount of soil ingestion is between 1,715 and 2,044 grams. Using the
new recarmended rates, the lifetime soil ingestion is 2,774 grams. As can be
seen, the lifetime cancer risk estimate will be higher using the new rates
than the rates used in the FS. In addition, using the assumptions in the FS,
ﬂ\e.rev.mldbemfurtherexposurefollwmgtheageof 12, butusmgmenew
rates there would be continued exposure.

The risks from soil ingestion in the industrial development scenario are 1ess
than in the residential development scenario, but are still substantial.
SGretypsofexposum'matcznocaxafteragelzcwldalsoccwrmﬁerthe
industrial development scenario. Assuming 30 years of exposure at 0.1 gram
per day equals 1,095 grams in a lifetime using the industrial development

~enario. This is approxmately 60% of the lifetime ingestion used for risk

dculations in the FS, and, therefore, the same percentage of the lifetime,
carcmogemc risk.
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The dermal contact rates used in the FS were proposed by Envirormental .
Resources Management. FPersonnel from U.S. EPA and PRC Envirommental
Management, Inc. (PRC) reviewed the proposed rates and felt. t.hat they were
reasonable conservative assumptions.

mgmdata.on/remaval of contaminants does occur over time due to vclat:Lhzatmn
and bicdegradation. However, the rate of these processes is generally very
slow for same of the chemicals of most concern, including polychlorinated
biphenyls, lead, arsenic, and polyarm\atxc hydrocarbons.

COMMENT {§2B:

It is unrealistic to assume that residential developne.ht could occur at these
sites. In addition, Midco II is included in the City of Gary airport's
expansion plans.

U.S. EPA RESFONSE TO COMMENT #2B:

U.S. EPA disagrees with this assertion. While it is not possible to know
whether residential development will occur, it appears to be quite possible .
since there are already residences located in industrial areas near these
sites. This includes a residence located 500 feet south of the Midco I site
on Blaine Street. It is across the street fram Calumet Waste Systems and near
General Drainage. The residents at this location utilize the Calumet aquifer
for drinking and have a garden. Ancther property adjacent to General Drainage
is used for gardening by a Hammond resident.

There are a mumber of residences at the corner of Clark Road and Industrial
Highway, which is one mile southeast of Midco II. These residences are across
the street from House's Junk Yard, and adjacent to Samocki Brothers Trucking.
Two of the residences formerly used the Calumet aqulfer for dnnk.u'q ard a
nunber of the residences have garde.rs

IheGaryCztyA:.rportlsoneoftm'eesztesbemgconsmered fortheth.xrd
regional airport for the Chicago area. If the Gary Airport site is selected,
the Midco II property may be incorporated into the airport. However, this is
still very uncertain. Even if Midco II is incorporated into the Gary City
Airport, this may not eliminate the risks fram contact with the contammated
soils or gmmd water 1f no action is taken.

COMENT $2C: -

Itiswmlistictoassmethisgmmdwatermaybeuseﬂfo dr;.rﬂu.ng (at an
ingestion rate of two liters per day), and for bathing because of the salt
contamination in the aquifer and difficulty in cbtaining a permit for well
installation.
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U.S. EPA msspmse TO COMMENT §#2C:

The most contaminated portions of the Calumet aquifer at each site is in the
shallow portion of the aquifer. In the shallow portion, chloride was
generally in the range of 1,000 mg/1 at each site. Water is drinkable with
this concentration of chlonde, although it has an undesirable taste. Two
residences near the corner of Clark Road and Industrial Highway formerly
utilized wells that only pumped from the shallow portion of the Calumet
aquifer. This is evidenced by statements by the residents that their wells
ran dry due to purping at Samocki Brothe.rs

Ground water contaminated with 1,000 mg/1 chloride is cammon in sanitary
landfill plumes. If a landfill site is on the National Priorities List ard
the plume contains hazardous substances above cleanup action levels,
remediation of the plume is often required by U.S. EPA under CERCIA .
irrespective of the presence of the chloride plume or the fact that the
hazardous waste contributors may not have been the primary cause of the
chloride contamination. Similarly, the hazardous substances from the Midco
sites must be remediated ur&spectlve of the presence or the source of the
chloride contamination.

Besides the three residential wells previously mentioned, sixteen residential
drinking water wells were located in the City of Gary that are potentially
down gradient from Midco I. Since the State of Indiana had no record of these
wells, it appears that none of them had a permit.

For the industrial development scenario, the risk level would be similar to
that for residential development because the primary risk is due to ground _
water imgestion. In an industrial situation, actual water consumption depends
on the level of activity and the work envirorment. For extreme cases,
consumption of as much as 19 liters of water per day can be normal. A
standard consumption figure of 2 liters/day is reasonable for both 1) total
Vdally consumption by the general populatlon and 2) working day consumption by
a mix of worke.rs

COMMENT $#2D:

The risk assessment should take into account the mm\ber of persons expcsed and
the risk campared to other cancer agents.

u.S. EPA msmsz 'ID c:mmr 2D

The SPHm and Agemy pohcy for risks assessments for CERCIA sites address
both future potential risk and present risk. As a result, under CERCIA, U.S.
EPA often bases its remedial actions more on potential for usage of an aquifer
or for future development of a site than on the present population affected.
At the Midco sites, U.S. EPA is taking into account that the Calumet aquifer
ishttleusedmﬂhascthercontammntmbymlquuungcleanmto
the 105 lifetime carcinogenic risk level rather than the 10~ risk level that
is normally required in Region V. 1In addition, the potential for development



-  =20-

of Midco II is considered to be lower than usual; thus the 10‘5 risk level is
being used for the soil clean up.

Under CERCIA and RCRA, Congress has mandated that U.S. EPA address and
ramdlatensksfrmhazardmswastemqementarddlsposal It is U.s.
- EPA's xsponsxbxhty to address and remediate these risks irrespective of
othernsks that are present in every day hfe. ‘

COMMENT #3:

.Direct soil treatment is unnecessary, and Alternmatives 7 and 8 (which include
direct soil treatment by solidification and soil vapor extraction as well as a
final site cover and ground water pumping), do not provide any reduction in
institutional controls or significant additional protection campared to
Altermatives 4A and 4C (which only include ground water pumping and
installation of a final site cover).

U.S. EPA RESFKONSE TO COMMENT #3:

“ The Midco Steering Comittee proposes that Alternmatives 4A or 4C include a
silty clay cover so that contaminants in the soils would be slowly leached
mtothegmdwabermﬁreccveredmthegrcmﬂwatarpmpamtreamnt
~ system.

Alternatives 4A and 4C would leave a large reservoir of untreated hazardous
substances in the on-site soils. At Midco I, this includes an estimated
70,000 1lbs. of volatile organic campounds, 60,000 lbs. of copper, 30,000 lbs.
. of zinc, 20,000 lbs. of chrumium, 10,000 lbs. of lead, 10,000 lbs. of phenol,
10,000 1lbs. of cyanide, 7,000 lbs. of bis(2-ethyl-hexyl)phthalate), 5,000 lbs.
of polyaramatic hydrocarbons, and 100 lbs. of polyarumatic hydrocarbons. At
Midco II, this includes an estimated 100,000 lbs. of copper, 70,000 1bs. of
zinc, 30,000 lbs. of lead, 20,000 lbs. of volatile organic campounds, 20,000
lbs. of chromium, 8,000 lbs. of arsenic, 1,000 lbs. of cyanide, and 400 lbs. .
of polychlorinated bxphenyls. These wexghts are calculated by miltiplying the
trench average concentrations by the estimated pounds of soils to be treated,

assuming that one cubic yard equals one ton.

This large reservoir of hazardous substances presents a future risk due to its
potential to contimue contamination of the aquifer and due to potential for
direct ingestion and direct contact hazards. It appears very unlxkely that
~this large reservoir of contamination will be adequately removed using only

passxve uncontrolled natural leaching even for a long periocd of time. It is
quite possible that, if the site cap is disturbed in the future, renewed
gmnﬁwatercontammtzon\mldbecaused evenaf‘ceruanyyears ofg'rcund
water pumping and attairment of ground water cleamp action levels. Leaving
the hazardous substance reservoir without treatment, would also require that
the grourd water pumping system operate for a much longer period of time.

Although the predaminant riskisdue-t’o'gmn-dwater ingestion in the future
usage scenario, the risks due to direct soil irgstionarealsolﬂcelytobe
. unacceptable in case of future development of the site, if the contaminated
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soils are not treated. A muber of the chemicals of most concern for the soil
ingestion hazard are relatively immobile in soils. This includes arsenic,
polyaramatic hydrocarbons, polychlorinated biphenyls, bis(2-ethyl-
hexyl)phthalate, and lead. Even if these chemicals alone remained in the .
contaminated soils at or near their present concentrations, the residual risks
due to soil ingestion would be mccegtable. At Midco I, the stimted
lifetime cancer risk would be 3 X 1072, and at Midco II, 3 X 10™¢. In
addition, unacceptable subchronic nsks would remain for lead ard bis(z-ethyl-
hexyl)phthalate at Midco I, and an unacceptable chronic non-carcinogenic risk
wauld remain at Midco II because of arsenic. The risk levels used above are
fram the "Addendum to Public Comment Feasibility Study" dated March 7, 1989,
except for the subchronic risk, which is from the Remedial Investigation.

A further justification for direct treatment of the contaminated soils at
Midco I and Midco II is that concentrations of same chemicals are similar to
concentrations in same listed hazardous wastes, for which treatment is
required prior to land disposal urnder the land Disposal Restrictions (40 CFR
268). This includes chromium and lead at Mideo I, and du:ummn, lead ard

. arsenic at Midco II.

The ranaim.ng ‘health risks due to ingesticm of the contaminated soils for
Alternatives 4A and 4C could be controlled by access restrictions. However,
Congress has mandated that U.S. EPA implement remedial actions that utilize
treatment to permanently reduce the toxicity, mobility or volume of hazardous
substances to the extent practical. Given the Statute's preference and the
uncertainty of their long term effectiveness, U.S. EPA seeks to avoid primary
reliance on access restrictions, institutional controls and containment
measures. U.S. EPA believes that solidification cambined with soil vapor
-extraction will provide permanent protection fram the hazards due to the
contaminated soils at this site (if treatability tests show they will work).
However, since solidification of hazardous wastes has not been practiced long
enough to fully evaluate its long term effectiveness, long term monitoring and
institutional controls will be required for Altermatives 7 and 8.

COMMENT #4: | |
The effectiveness of the solidification/stabilization process is uncertain.
U.S. EFA RESFONSE TO COMMENT #4: . ‘

The solzdificanm/stabxhzanon (S/S) has been selected as the best
demonstrated available technology for treatment of hazardous wastes -
containing cadmium, chramium, lead, nickel, silver,. arsenic and selenium.
'm.xsxsbasedmnsultsoftestshstedmanattadmenttomzsmb wWhile
S/S may not be effective in immobilizing organic campounds, tests have shown
that organic contaminated soils can be solidified into a low pemeamlzty.
high campressive strength material. The Record of Decision for each site
provides for adjustment of the quality of the final site cover depending on
the degree of effectiveness of the solidification process. If after
solidification, significant potential for future ground water contamination
e:uststhenanextm:elympemeableczpmd\asthemedascnbedfor '



Altermative 2 in the FS, may be requ:.red If solidification is very
effective, a less cunplex final sxt.e cover wauld be acceptable.

U.S. EPA has a strong preference for permanent remedial actions, and believes
that incineration followed by solidification is more certain to provide '
permanent treatment of the contaminated soils. Incineration would reliably,
ard permanently destroy the organic contaminants and would leave a residual
ash that could be more easily solidified because the organic compourds would
be removed. On the other hand, incineration is consmex-ably more expensive
and solidification combined with soil vapor extraction has the potential to
provide the same degree of protection. Therefore, at this time, U.S. EPA
prefers to implement the solldlflcatzon alternative pending the results of the
treatability tests.

COMMENT #5:

"Solidification of the Midco II soils might interfere with and preclude the
contemplated expansion of the City of Gary Airport."

U.S. EPA RESFONSE TO COMMENT #5:

Measures will be ta.ken to-make the remedial actions at Midco II canpatz.ble
with the Gary Airport expansion if this occurs.

CCMMENT #6:

The harm caused by releases of the chlorides to the ground water is divisible
fran any impact from the Midco sites and costs can be apport:.oned for the
chloride contamination.

U.S. EPA RESPONSE TO COMMENT #6:

While U.S. EPA does not agree with this statement, it is not relevant to the
selection of a remedy, but rather to the liability ramifications. U.S. EPA
noted that the Midco operations themselves likely contributed to the chloride
contamination. Available site records indicate that 39,010 gallons ferric and
ferric chloride wastes and 60,755 gallons of liquid waste containing 5% HCl
uenetakentouidmlorui.dco 1I. Other wastes taken to the sites, whose
records do not identify the waste type, may also have contained high
chlorides. Same of these wastes were likely spilled onto the ground or
dumped into pits into the aquifer in accordance with the disposal practices
for these sites. In addition, at Midco I, the swales in the northern half

" of the site were filled with unknown materials during the Midco operations.
It is possible that this fill contributed to the chloride contamnatmn at
Midco I.

Moreover, U.S. EPA does not agree with the suggested procedure for calculation
of the incremental remedial action costs attn.butable to the salt
contamination. The procedure proposed by the Midco Steering Cammittee assumes
that all costs of the deep well injection cpexatmn shauld be considered
incremental costs attributable to the salt contamnatxon. This is not
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correct, because the costs for treatment are substantially reduced when using
the deep well injection altermative compared to the treatment costs for
discharge to surface waters or to ground water (even without treatment of the
salt). In fact, deep well injection without treatment could be less expensive
than treating to surface water discharge standards or to drinking water
standards (even without treatment of the salt). For example, the estimated
incremental cost for treating the ground water to drinking water standards
(other than chlorides) at Midco I is $3,938,000 (present worth of alternative
4C mimus 4A plus $675,000 for the petition demonstration), while the costs
attributable to the deep well injection operation in Alternmative 4A is
$3,137,000. Similarly, at Midco II the estimated incremental cost of
treating to drinking water standards is $4,910,000, while the cost
attribytable to the deep well injection operation in Altermative 4A

is $3,491,000. ’

If treatment to meet land Disposal Restrictions is required prior to the deep
well injection, then the cost of the deep well injection system would be
increased considerably, but the degree of treatment required would still be
less than that required for reinjection into the Calumet aquifer or for
discharge to the Grand Calumet River.

The primary cbjective of the remedial actions at the Mideco I and Midco II
sites is to address the contamination by hazardous substances and not by
chlorides. Nevertheless, chlorides that are captured by the ground water
treatment system must be disposed of properly. This is consistent with the
approach that U.S. EPA takes at other sites. For example, at landfill sites,
chlorides are often mixed with the hazardous waste plume. In spite of the
fact that the primary cbjective of remedial actions at these sites is to
address the hazardous substances and not the chloride plume, the chlorides

that are present in any ground water pumped fram the ground must be properly
‘disposed of by the party conducting the remedial action at landfill sites.

COMMENT §7:

The State of Indiana should issue a variance allowing the discharge of the
treated Midco I ground water to the Calumet aquifer:

U.S. EPA RESKONSE TO COMMENT {7:

The State of Indiana does not have primacy for the underground injection
control program. Therefore, any underground injection must be approved by
U.S. EPA. The reinjection well would be considered class IV unless the waste
is delisted, since the grourd water contains listed hazardous wastes. This®
reinjection is not prohibited if it is conducted for cleamup of a release
under CERCIA or RCRA. CERCIA will allow this reinjection if the contaminated
groud water meets the clearup action levels and does not allow significant
spreading of the salt plume. . :

For clarification, there appears to be three ways to reinject without
spreading the salt plume. One would be to construct a slurry wall around the
site, pap ard treat the ground water within the site, and reinject the ground
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water within the slurry wall. Anot.her altematlve would be to pump and treat
the ground water for both hazardous substances and chlorides (such as by -
evaporation) ard reinject the treated ground water off-site (Altermative 4E).
The third is to pump ground water, treat:.tardrem]ectxtnearthesmema
manner that wculd not spread the salt plume.

CCOMMENT §7:

The State of Indiana should issue a Natiocnal Pollutant Discharge Elimination

System permit allowing the discharge of the salty ground water to the Grard
Calumet River following treatment of hazardous substances.

U.S. EPA RESFONSE TO COMMENT #7:

Dames and Moore, who conducted the FS for the Midco Steering Camittee,
concluded that the State of Indiana would not allow a discharge to the Gramd
Calumet River without reducing chloride levels. HKowever, in order to respord
to the cament from the Midco Steering Camnittee, U.S. EPA has contacted IDEM
and conducted same additional intermal discussions. Personnel with the IDEM

water campliance section stated verbally that a preliminary review of data
from the Grand Calumet River indicated that no excess capacity exists in the
chloride allocations for the Grand Calumet River, and that preliminarily, it
did not appear that the State would allow a discharge with a chloride
concentration higher than 500 mg/1 for the Midco sites. U.S. EPA followed up
these conversations with a letter requesting a formal determination on this
matter.

CCMMENT 48:

Clearmp action levels'shmld be pericdically revised.
U.S. EPA RESFONSE TO COMMENT #8: |

l'mis is provided for in the Robs.

COMMENT #9:

Only one deep well should be installed to serve both of the Midco sites.
U.S. EPA RESFONSE TO COMMENT #9: | ‘
'Ih;sxsallcwed formtheRDDs However, 1t15notclearwhyﬂ1e8teermg

Camittee feels the shared well should be located at mdcc I, since Midco II
wlllhaveamg!’xe.rﬂwrateandhasalazgerarea



COMMENT $#10

‘®The U.S. EPA ard the State should seriously consider prohibiting use of the
- Calumet aquifer as a source of drinking water due to the salinity issue."

U.S. EPA RESFONSE TO m #10

The results of the Midco Remedial Investigations indicated that the salt
contamination had only affected limited portions of the Calumet aquifer.
Although the Calumet aquifer is susceptible to contamination by surface
sources, it is the intent of RCRA and CERCIA to control or remediate these
potential contaminant sources so that aquifers like the Calumet aquifer can be
safely used. '
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About the Guide

This quide is intended to familiar-
ize the public with the regulations for
the Underground Injection Control (VIC)
Program. Technical criteria for the
program were published in the Federal
Register June 24, 1980 and codified as
Part 146 of Title 40, Code of Federal
Regulations. Procedural requirements,

' gtate approval process, and the permit
issuing process were promulgated on

May 19, 1980 as part of the Consolidated
Permit Regulations as revisions to

40 CFR, Parts 122, 123 and 124. The

Part 122 and 123 Regulations were deconsol-
idated as technical amendments on April 1,
19683 (48 Fed. Reg. 14145) and now appear

as Parts 144 and 145 of 40 CFR.

Subsequent to the promulgation of
these regulations, the Safe Drinking
Water Act was amended. Among other
changes, the amendments added a new
Section 1425 to the Act. Section 1425
establised an alternative method for a
state to obtain primary enforcement
'responsibility for those portions of its.
UIC program related to the recovery and
groductlon of oil and gas. The May 19,

981 Federal Register (Vol. 46, No. 96, :
p- 27333) contains Section 1425 guidelines.

Also, the Environmental Protection
Agency amended the regulations listed
above on August 27, 1981 and February 3,
1982. These amendments were promulgated
as part of a legal settlement reached
with a number of companies, trade associ-
ations, and the State of Texas.
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I. THE UIC PROGRAM IN PERS. .CTIVE

National Concern for Ground Water

Most areas of the United States are-
underlain by geological formations or
strata that -are capable of yielding
usable quantities of water. 8uch geo-
logical formations are called aquifers.

People have long relied on aquifers

‘as the source of high-quality water.

Today, about half of the American popula-

.tion uses ground water for its domestic

needs.

In the arid areas of the country,

- aquifers are often the only source of
‘water available. And with increased

usage of water by industry, homes, and
municipalities, national reliance on

~ground water is expected to increase,

Ground water is also a vital link.
in the water cycle. Aquifers are re-
plenished by rainfall or other surface
water percolating through the soil. In
turn, ground water supplies the base
flow of many streams and feeds lakes
through underground springs.

Recent years have seen a growing
concern for the quality of ground water.

Pollutants in surface waters or substances’

deposited on the 8soil (e.g., pesticides
and fertilizers) may be carried into
aquifers in the replenishment process.

‘The land disposal of wastes (e.g., into
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injection wells, landfills, and surface

‘impoundments) can also cause contami-

nants to enter ground water.

Injection wells can be either bene-
ficial or a major problem in this regard.
It is estimated that perhaps as many as
500,000 injection wells are in operation
nationwide, These wells involve a broad
variety of practices from beneficial
purposes (e.g., aquifer recharge and the
production of oil, gas and minerals), to
the improper disposal of toxic and

ifhalardou. wastes.

The contamination of ground water
is a matter of grave concern. Ground
water is usually assumed to be of high

guality and is often used with little or

no treatment, Contamination is usually

. discovered when the consumer becomes ill

and, in many cases, the only practical
solution is to search for another source

" of fresh water. Because of the slow

movement of ground water, it may be
decades Or even centuries before the
aquifer is once more usable. In some
ocases, the contamination can never be
reversed and the resource may be lost -
forever. FPFinally, the effort to clean
up, the nation's surface waters is ham-

. p.&od 1f the base flow of streams is

already contaminated. :

gongress Acte

' Congress recognized these potential
threats to ground water when, in the
8afe Drinking Water Act of 1974

(P.L. 93-523), it instructed the Environ-
mental Protection Agency (EPA) to estab-
lish a national program to prevent
underground injections which endanger

drinking water sources. More specific-

ally, the Safe Drinking Water Act (8DWA)
;equirea EPA tos ' '

o Publish minimum national require-
ments for effective State Under-
ground Injection Control (UIC)

- programs. _

o List states that need UIC programs.

o0 Make grants to states for developing
- and 1mploment1ng UIC programs.

o Review proposed state programs and
approve or disapprove them.

o Promulgate and enforce UIC programs
in listed states if the state
chooses not to participate or does
not develop and operate an approvable
program. ‘ '

Several points are worth noting
about the statutory mandate. First, the.
SDWA was intended to head off what
Congress perceived as an emerging problem.

The committee report accompanying the

Act (H. Rept. 93-1185, p. 32) makes

clear that no burden is laid on EPA or

the state to prove actual contamination

. before establishing regulations or

enforcing them. Second, UIC is clearly
to remain a state program. States are
expected to assume primary responsibility
for fashioning and operating effective

-~
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programs in their states. The EPA is
reguired to step in only if a state
chooses not to participate in the program

" or.fails to administer its program

effectively. EPA also has direct respons-
ibility on Indian lands. Third, Congress
enjoined EPA to observe three provisions
in establishing regulations. The
regulations: :

o Are not to interfere with or impede

" oil and gas production unless
necessary to protect underground
sources of drinking water.

0 Are not to disrupt effective exist- .
. ing state programs unnecessarily.

0 Are to take local variations in
. geology, hydrology and history into
+ account. :

| Background of the Regqulations

EPA originally proposed regulations
to implement Part C of the Safe Drinking
Water Act (SDWA) on August 31, 1976.

" That proposal included the program
-regulations and the technical criteria

and standards for the UIC program.
Numerous written comments were filed and
mapy persons commented at three public
hearings., . '

. After careful review of those
public comments, EPA determined that
there were many ways that the initial
proposal could be made generally more
flexible and less burdensome without

> —— -

sacrificing the resulting environmental
protection to any significant degree.
Further, in the fall of 1978, the Agency
decided to consolidate the regulations

- for its major permit programs.

As a consequence of these decisions,
the UIC program regulations were repro-
posed on April 20 and June 14, 1979.

After five public hearings and
review of public comments the Agency
promulgated final Consolidated Permits
Regulations on May 19, 1980 and Technical
Criteria for state UIC programs, on
June 24, 1980.

A number of trade associations,
mining companies, oil and gas producers,
iron and steel producers, and the State
of Texas petitioned for review of these
regulations. In all a list of 93 issues
was filed by the petitioners with the
Court of Appeals for the District of
Columbia Circuit., In response to the
legal challenge, the Agency proposed
amendments to the regulations on October 1,
1982 and promulgated final amendments to :
its Consolidated Permit Regulations and
Technical Criteria and Standards for
state UIC programs on August 27, 1981
and February 3, 1982. However, on April 1,
1983, the UIC regulations were deconsoli-
dated from EPA's other permitting programs.

Thus, public comments, further
study, amended legislation and internal
management improvements are the principal
foundations of the UIC broaram.
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II. MAJOR CONCEPTS OF THE UNDERGROUND
INJECTION CONTROL PROGRAM

congress intended the UIC program
to protect not only the ground water
which already serves a source of drinking
water but also the ground water that
could potentially serve as an underground
source of drinking water (USDW). The =
regulations propose, therefore, that all
aquifers or portions of aquifers currently
serving as drinking water sources be
designated for protection. Purthermore,
any other aquifer or portion of it which
is capable of yielding water containing
10,000 or fewer milligrame per liter of
total dissolved solids should also be
designated.

However, not all underground water
sourcea are suitable for providing
drinking water. Some aquifers are used
for producing minerals, oil and gas, or
geothermal energy. Others are so contami-
nated or located in such a manner that
recovery of water for drinking purposes
is neither economically practical nor
technologically feasible. An exempted
aquifer is an aquifer or portion which
would normally qualify as a USDW but
which for any of several specified
reasons has no actual potential for
providing drinking water and has been
affirmatively identified by EPA as an
exempted aquifer. If EPA exempts an
aquifer or portion of an aquifer, it is
not treated as a USDW subject to the
protections of these regulations.
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Sone Significant Terme Used in the
o 01C Program

uifetr = Any geologic formation which i capable of
yloll’u usadle guantities of ground vater.

ell = A bored, drilled, or driven sheft, or dug hole,
whose th 19 greater than the largest surface dimension.

’ soll ln}ociloo « fhe emplacement of fluide into the
g sxcept dcllling mude and similar satectiale used in
well esnatrection) through & bored, drilled, driven or dug
well. )

14g = Naterials or substances which flov 6: wmove,
whether ssami-solid, ligquid, sludge, or any other form or
state. o

]g'dunlcul Htg[lt* « A goneral standard for injection
welle signifiea that there 19 nost (1) eignificent

jeskage in the well'e casing, tuding or packer; and (2) eig-~
aificant sovemest of fluide between the outersoet cading snd

she well bore.

t T]uidy -~ The movement 6! tluide from the
well or sone Lato underground soucces of

acinking wates,

”“ of F!l'- = The area on the surface surrounding an
injection well withim which all wells that penetrate the
tnjeoction sone must be seviewed and, if necessary, repaired.

. { 3 be defined in terms of o fined radiue of not less

thas 1/4 stle from the injection well. Alternatively, the
sres of review may be computed by the wse of & mathematicsl

" forwwla which prediots the latersl dietance over which the

incremantal presevre generated by the injection may cause
the wwerd aigration of fluide from the injection sone
throegh feults, impsoperly abandoned welle, or isproperly
cmplated producing wells.

Potential Pathways of Contamination

The basic concept of the proposed

UIC program is to prevent the contamina-

tion of underground sources of drinking
water by keeping injected fluids within
theiwell and in the intended injection
zone. There are five major ways in
which injection practices can cause
fluids to migrate into underground
drinking water sources. The following
discussion describes each pathway and
summarizes the technical requirements
proposed in the regulations to prevent

migration through that pathway.

9

1. Faulty Well Construction

Leaks through the.well‘caaing’or
fluid forced back up between the well's
outer casing and the well bore, as

'illustrated in Figure 1, may cause.

contaminant migration into a USDW,

Pteventive Requlrémentq

The regulations regquire adequate
casing to protect drinking water sources,
and adequate cementing to isolate the
injection zone. Mechanical integrity,
defined as the absence of significant

- leaks and fluid movement in the well

bore, must be demonstrated initially and
every five years thereafter. '

CIGUAS 1. FAULTY WELL COMSTRUCT)ON

9



i. Nearby Wells

Prluids from the pressurized area in

.the injection zone may be forced upward

through nearby wells into underground

- sources of drinking water, as illustrated

in Pigure 2.

Preventive Requirements

Wells that penetrate the injection
sone in the area of review must be
revieved to assure that they are properly
completed or plugged. Corrective action
must be taken if they are not completed
or plugged to prevent fluid migration.
Newly abandoned wells must be plugged to
conform with EPA procedures.

3. Faulty or Fractured Confining’Stat

Fluids may be forced upward out of
the pressurized area through faults or
fractures in the confining beds, as
illustrated in Figure 3.

Prevent ive Requirements

Wells must generally be sited so
that they inject below a confining bed
that is free of known open faults or
fractures. Injection pressure must be
controlled so that fractures are not
enlarged in the injection zone or creat
in the confining bed.

PICURE 3. PFauLTY OA PRACTURRD CX 1NG STRATA



4. Direct Injection:

Wells may be designed to inject in-
to or above underground sources of drink-
ing water, as illustrated in Figure 4.

Preventive Requirement

WNells injecting hazardous waste
materials or radioactive waste into
underground sources of drinking water
~ are illegal. However, wells injecting
hazsardous wastes or radioactive wastes
into exempted aquifers will not be
banned. Wells that inject nonhazardous
material will be regulated in the future
based on recommendations to be formulated
by the states. '
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FIOUAR §. OBIRECT INJECTION
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5. Léterai Displacement

Fluid may be displaced from the
injection zone into hydraulically con-
nected underground sources of drinking
water, as illustrated in Figure 5.

Predentive Requirement

The proximity of injection wells to
underground sources of drinking water
will be considered in future siting of
such wells. Well operators will be
required to control injection pressure

" and conduct other monitoring activities

to prevent the lateral migration of
fluids illustrated in Figure S.

FIGURE 3. LATEAAL DISPLACENENY

13
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Requirements for Injection Well Classes

To implement its proposed technolog-
ical controls, EPA categorized well
injection activities into five classes

‘defined in Pigure 6. Each class includes

wells with similar functions and construc-
tion and operating features so that ’
technical requirements can be applied
consistently to the class. A brief
summary of the general underground
injection controls proposed for each

cglass are highlighted in Figure 7.

yioums ¢
RIYR CIASEE0 OF IWIECTIO® WELLS
. § welle sre those waed to faject industrial,
and sunicipel wastes benecath the deepest

stratun egataining an undergrouad érimking water
SSNroe .

] as velle are used to dlepose of fluide which are

to the surfece ia eonaectioa with oil and gee

production, to iaject fleids for the enhanced recovery
of oll e gas, or to store liguid hydrocarbons.

® 11§ welle are those wsed to injeot fluids for the
o of adnerale, i

® g{_ﬂ_::lz wells sre those for which hasardous waste or
g otive waste are injected (nto or sbove strata
that gontals uadergsound drinking water sources and
those welle which ject hasardows wastes or radio-
sotive wastes iate exsmpted equifers.

® wolls imoclede all welle not incorporated in
asses [-1V, Typieal examples of such wells are
zocharge welle and air conditioning return tlow welle.

14
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TIPS OF CONTEOLS APPLECABS 10 STAJOCTION WMELL CLASSES
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amViaBSIve Ses Seo Yoo wa o
CONSTARCY fUN ) : % e
RSQUINBNENTS  Steiet Plesible [ & "] aline
HOSITORINE  Csstisesus  Pestedie Contrmuswe arses %o b
. ’ Saf lan
ansosriad Ouartenly [vv—"1] Guartetly Sastesly . e
som oF :
SEEWATION By fermit Oy Gule o Oy Seomit Oy Sule ay Bak
ferate
Class I

Class I wells are likely to inject
potentially dangerous fluids, and will,
therefore, have to meet strict construc-
tion and operating requirements.

Class 1 wellj must 1nject'1n£o
strata that are below the deepest under-

‘ground source of drinking water and must

have an adequate confining layer above
the injection zone. All Class I wells
must be cased and cemented to prevent
fluid migration and must inject through .
tubing with a suitable packer set imme-

‘diately above the injection zone (or an

equivalent alternative).

Mechanical integrity must be demon- .
strated upon completion of the well and -
every five years thereafter, and correc-
tive action must be taken on improperly
plugged or completed wells within the
area of review.

15
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Class 1 well operators are required
to monitor continuously the volume of
disposal wastes, and well annular pres-
sures. Class 1 operators must also test
the composition of injected fluids

‘periodically and provide the permitting

authority with quarterly operating
r .pon. . . :

sixteen Class I wells are known to

" gxist in Indiana.

:r,ggall 11

Requirements for Class II wells

.({those injection wells associated with

oil and gas production) have been fash-
ioned in light of the congressional
mandate that the UIC regulations are not

. .80 interfere with or impede oil and gas -
- production unless necessary to protect

underground drinking water sources.

These togﬁlntlonl attempt to balance
measures necessary for the protection of
the enviromment against burdens imposed

on the regulated community.

Class II injection wells are to

‘have casing and cementing adequate to

protect underground sources of drinking
water. All Class II wells will also
have to demonstrate mechanical integrity

"~ initially and every five years thereafter.

However, only the applicants for new
Class II permits must review nearby

wells in the area of review and take

corrective action on those improperly
completed or plugged wells.

16

Operators of Class II wells are
subject to limitations on the pressure
and rate of injection. They must also
monitor the injection pressure and
volume, and the quality of the injection
fluids at intervals depending on the
type of operation. Annual reports to
the permitting authority are required,

Two thousand, three hundred and
sixty Class 1I wells are known to exist
in Indiana.

Class ITI

Construction, monitoring, and
reporting requirements for these wells
will resemble those for Class I wells.
Class III wells must be cased and ce-
mented to prevent fluid migration. All
Class III wells must comply with area of
review requirements and demonstrate
mechanical integrity. Class I1I1I wells
will have the same monitoring require-
ments as Class I wells, except that more
frequent monitoring will be required of
drinking water supply wells adjacent to
the injection sites.

No Class III wells are known to
exist in Indiana.

Class 1V

Existing Class IV wells used by
generators of hazardous waste and radio-
active waste and operators of hazardous
waste management facilities which inject
directly into an underground source of

17
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drinking water will be closed as soon as
possible, but in no event later than six
months from the effective date of the
program. No new Class IV wells which.
inject directly into or above an under-
ground source of drinking water will be
authorized or permitted. EPA considers
these wells to be a significant danger
to underground drinking water sources.
However, Class IV wells injecting into 3
exempted agquifers will not be banned.

EPA requirements for Class 1V wells

which inject above underground sources

of drinking water have not been

established.

Operators of Class IV wells will be

" required to monitor injected fluid

characteristics and volumes, as required
for hasardous wastes under the Resource

'Conservation and Recovery Act. Weekly

monitoring of the impact of injections
on drinking water supply wells will also
be necessary. Class IV well operators :
must submit quarterly reports of operating '
results and immediate reports of changes

in the characteristice of water supply |
wells in the vicinity of Class 1V wells. -

. No Class IV wells are known to - '
exist in Indiana.

Class V

At present EPA has too little
information on the extent, operation,
and impact of Class V wells to propose a
suitable regulatory approach. The
regulations, therefore, require an

18
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regqulations, therefore, require an
inventory and an assessment of such
wells in each state. Specific regqula-
tory requirements will be fashioned
after the completion of the assessments.

EPA will take immediate action on
any Class V well that poses a signifi-
cant risk to human health.

- Between sixty and one hundred and
fifty Class V wells are known to exist
in Indiana.

19



III. PERMITS AND RULES - TOOLS
FOR REGULATION

Under the Act, EPA has the disctétion
to specify whether the minimum national
requirements are to be applied through

rules or permits. A rule is a law,

ordinance or regulation that sets forth
the standards and conditions under which
an activity may be conducted. A permit

is a specific authorization to an individ-
ual to carry on an activity under the
conditions and limltatlonn lpecified in
the petmit. -

Each method of control is approprl-
ate in certain situations. Although the
requirements imposed are equally enforce-
able under either method, permits are
generally considered to make possible a
greater degree of control. On the other
hand, permits need more time and resources
since they require: (1) the individual
to file an application containing informa-
tion about his proposed activity; (2) the
effective participation of the public in

. the review process; and (3) EPA personnel

to review, write and process each permit.

who,nuat Obtain a Permit

Owners/operators of Class I, Class II
(except existing enhanced recovery and
existing liquid hydrocarbon storage), .
and Class III wells must obtain a permit
to inject. New wells (those that begin
to inject after the effective date of a
program in a state) must be authorized

21 -



by a permit before injection may begin.
For existing wells, the permitting
authority (EPA) will develop a schedule
not to exceed five years, based on
appropriate priorities, for issuing or
reissuing the permits. Until the applica-
tion of the owner/operator of an existing
well has been processed, the injection

may be authorized by rule.

A permit may be sought either for
an individual well or for a group of
wells in an area. An area permit may be
issued for a group of wells if they are:

0 Used to inject other than
hazsardous waste.

0 Under the control of a single
individual. . '

o Within a single field, project
or seite within a state.

o Of the same type and construction.

o Injectlng-into'the same aquifer
or sone.

Under an area permit, additional
wells that meet the above criteria may
be authorized administratively by the
parmitting authority.

‘Who May Be Authorized By Rule

Class II existing enhanced recovery
and existing liquid hydrocarbon storage
wellg, may be authorized by rule for the

)
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life of the well. New Class 1V wells
injecting into or above underground
gources of drinking water are banned.
Existing Class IV wells injecting into
underground sources of drinking water
may be authorized by rule until they are
closed but in no case for more than six
months after the effective date of the
program., Class V wells may be authorized
by rule until such a time as further
regulations are issued by EPA. All of
these rules must apply the requirements
specified for the appropriate well class
in the UIC regulations. o

A8 mentioned above, owners/operators

 of existing wells waiting to file their

applications and have them processed may
be authorized to inject by rule in the
interim. Such rules must incorporate

the appropriate monitoring, reporting

and abandonment requirements for each

well class.

- Finally, in the case of imminent
and substantial hazard to human health
or the environment, or if substantial
and irretrievable loss of oil and gas
resources will occur, injection not
otherwise authorized may be desirable.

In such cases, a temporary authorization
to inject may be granted administratively,
subject to certain limitations. :

Basic Permit Requirements

Class I and Class V permits may be
issued for up to ten years. Class II
and Class III wells may be i1s: 1 for

bl
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tne life of the well. However, each
Class II and Class III permit will be
reviewed at least once every five years,
Duration of Class 1V permits have not
yet been established.

Bach permit must be enforceable in
the jurisdiction in which it is issued,
It must specify construction,. abandonment,

y operating, monitoring and reporting

requirements appropriate to the well
class. In addition, permits must incor-

.gorlte appropriate compliance schedules.
£

any corrective action is to be taken
by the well owner/operator. Finally,
permits must authorize the right of the
permitting authority to have access to

- the well and the related records to

assure compliance with permit terms.

;How to Obtain a Permit

Applications for new injection
wells should be filed with EPA in time
to allow for the review and issuance of
the permit prior to construction. v
Applications for existing wells will be
filed according to the schedule estab-
lished in each state, but in no case
later than four years after the effective
date of the program.

! UIC permits for Indiana will be
issued by EPA Region V headquarters in
Chicago (see Appendix A). Permmit applica-
tions must be signed by a policy level
officer of the company except in the

24

\
/

case of Class II wells where applications

may be made by individuals authorized by
their companies in writing to do so.
Applications must contain a statement
that the signing official has satasfied
himself that the information provided 1s
correct. : :

S The'information that must be avail-
able to EPA is specified for each well
class in CFR Part 146. Generally, such

"information should include the surface

and subterranean features of the injec~
tion area, the location of underground
gources of drinking water in the vicinity,
the results of tests in the proposed
injection formation, construction features
of the well, and the nature of the
proposed injection operation. Contact
with EPA should be made early in the
project to obtain the necessary forms
and information. EPA can also provide
guidance on appropriate sources of

. information necessary to complete the

application.

The review of a permit application
begins with the receipt of a complete
application by EPA. The EPA considers
the application, gathers such additional
information as it needs, and prepares a
draft permit. The draft permit must be
presented for public comment for at
least 30 days with a fact sheet that
provides enough information that the
public can make informed judgments about
the proposed action. If there is suffi-

‘clent interest, a public hearing will be’

held and announced at least 30 days in
advance. ' . L
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Public comments must be taken into
account in preparing the final permit,
and the EPA will prepare a summary of
the comments and its responses to them.
A final permit is then prepared and
issued. PFigure 8 presents a schematic
summary of the process.

Piret, EPA will also prepare an
administrative record that documents its
decision making for both the draft and
final permit. Second, if sufficient
interest is expressed, EPA may, after a
public hearing, hold a further hearing
with an opportunity for cross examina-
tion. Third, if sufficient new informa-
tion becomes available during the public
comment period, EPA may prepare a revised
draft permit and solicit further public
comment. A final EPA permit does not
become effective for 30 days after it is
issued. During that time, a permit may
be appealed. Appeals will be considered
in an established EPA process.

26
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IV. STATE INVOLVEMENT IN UNDERGROUND
INJECTION CONTROL

The Safe Drinking Water Act clearly
intends the states to have the primary

- responsibility (primacy) for developing

and implementing UIC programs. In
fashioning these reqgulations, EPA has .
attempted to encourage states to assume
primary responsibility (primacy). ‘

Primacy states must have the author
ity to requlate injection wells at
Federal facilities within the state.
Iinjection on Indian lands, however, will
remain a Federal responsibility if the
state does not have adequate authority.

The State of Indiana has not sub-

mitted an approvable UIC program to EPA,

Therefore, the Safe Drinking Water Act
mandates EPA to establish and run a UIC
program in Indiana. The Indiana Stream

pPol lution Control Board, in conjunction -
with the Indiana State Board of Health
and the Department of Natural Resources,

through state law, conduct regulatory

programs similar to the EPA UIC program..

The Indiana Stream Pollution Control

Board regulates all discharges to ground

water (except those related to oil and
gas production) by the issuance of
construction, operation and discharge
permits. The discharge permitting
program is administered by the Indiana
State Board of Health through the divi-
sions of Water Pollution Control, Land.
pollution Control, Sanitary Engineering

3
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and the Public Water Supply Section.

All injection, disposal and enhanced
recovery wells associated with oil and

gas production are regulated by the

Indiana Department of Natural Resources
which requires all drillers to be licensed.
Injection well operators must currently
comply with both state and EPA reguirements
although Indiana has the option of

pursuing primacy for UIC at any time in

the future.

i

V. EPA's UIC PROGRAM FOR INDIANA

All owners and operators in the
State of Indiana are required to comply
with the UIC regulations listed in
40 CFR Parts 124, 144 and 146 in addition
to the Part 147 regulations that pertain

.to the particular combination of histori-

cal practices and geology unigue to
Indiana. o

Maximum injection pressure for the
State of Indiana for wells authorized by
rule is calculated by the use of a
simple formula, based on a fracture
gradient measured in psi/ft., to assure
that operations do not initiate or
propogate fractures in the injection _
zone. A fracture gradient of 0.8 psi/ft.
will be used for Indiana. Owners or
operators may apply for and receive
permission to operate at greater pressures
by applying for a permit and demonstrating
that they will not endanger a USDW. =

. Due to the large number of wells
involved, the area of review for Class II
vwells will be based on a fixed radius in
order to avoid considerable delay in
program implementation caused by processin
requests based on many formulae.

All Class I through Class V wells,
with the exception of Class II wells,
associated with oil and gas production,
are currently regulated by the Indiana
State Board of Health in conjunction
with the Indiana Stream Pollution Control

J1
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Board (SPCB). Class 11 wells associated
with oil and gas production are regulated
by the Department of Natural Rsources.

- In -addition, with promulgation of the

federal program, all injection wells
must comply with the Federal UIC

. regulations.
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APPENDIX A

LIST OF CONTACTS REGARDING UNDERGROUND
INJECTION IN INDIANA BY WELL CLASS '

EPA Region V

Ground Water Protection Branch (SWD-12)
230 South Dearborn ,
Chicago, IL 60604

Mark Vendl (312) 886-6195

Class I: '

Indiana Stream Pollution Control
Board

1330 West Michigan Street

Indianapolis, IN 46206

virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206 '

Larry Kane (317) 633-0161

Class II:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
-Virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206 .

Larry Kane (317) 633-0761
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Class II: Associated with oil and gas

production.

Indiana Department of Natural
Resources

911 State Office Building

Indianapolis, IN 46204

Homer Brown (317) 232-4055

Class IIIXs

Indiana S8tream Pollution Control
Board

1330 West Michigan Street

Indianapolis, IN 46206

Virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street :
Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761

Cl‘ll IV:

!

Indiana Stream Pollution Control
Board

1330 West Michigan Street

Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761

Class V:

Indiana Stream Pollutlon Control
Board

1330 West Michigan Street

Indianapolis, IN 46206

virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street
Water Pollution Control Division
Indianapolis, IN 46206
Larry Kane (317) 633-0761



ATTACHMENT B

Extraction Protocol
Vaste Treatment Results for Inorganics

This attachment tabulates the data used to develop the conclusions in the.
report for chemical extraction and soil vashing and immobilization of
inorganics. The influent and effluent extraction protocol concentrations
in the vastes are reported, as vell as the corresponding reductions in
mobility. The data are sorted by treatability group, technology group, and
contaminant. Not all treatability groups have data for all technology
groups.



Treatability Group: WiO0

Process Group:

COWWWWNNRNNNNNNNN
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Mobility

Reduction Concea (PPM) Iaf Concen (PPM) Eff Process Description

NON-VOLATILE METALS

ATTAL

AT E

BDRAT FOR CONTAMINATED SOOIy,
Ranked by Reduction in Mobility

For Individual Treatmant Technologies

Influent Extract

CHEMICAL EXTRACTION AND SOIL MASHING

Influeat Qul

- Eff luent. Extract

[N N N S N SN I ?
VO CUAVNAWNCOYVORJIOAVAWN- R4

0.9899312
0.9870674
0.9857497
0.9036431
0.9927757
0.90117%7
0.9630597
0.9604477
0.9350300
0.9541043
0.9462857
0.9438200
0.9302114
0.9344200
0.9280000
0.9245714
0.9200170

0.910037]1 .

0.9039701
0.9016400
0.9000000
0.0076400
0.0076400
0.8518500
0.0518%00
0.0333000
0.0333000
0.8333000
0.8333000
0.7777000
0.7250000
0.7049200
0.7000000
0.6250000

SOIL =

139.90000
159.90000
80.70000
"80.70000
80.70000
139.90000
26.00000
26.00000
0.69000
26.080000
17.50000
" 0.09000
159.90000
0.61000
17.50000
17.50000
80.70000
17.30000
26.00000
0.61000
0.40000
0.89000
0.89000
0.27000
0.27000
0.06000
0.06000
0.06000
0.06000
0.27000
0.40000
0.61000
0.40000
0.40000

34 deta points

Sffluent Qul
Cont aminant Name Medias
- _

1.61000 SOIL WASHING COPPER soiL
1.94000 SOIL WASHING COPPER SO1IL
1.15000 SOIL WASHING COPPER SOIL
1.32000 SO1IL WASHING COPPER SOIL
1.3%000 SOIL WASHING COPPER SOIL
3.01000 SOIL WASHING COPPER .SOIL
0.99%9000 SO1IL WASHING NICKEL SOlL
1.06000 SOIL WMASHING NICKEL SOlL.
0.04000 SOIL WASHING COPPER sO1L
1.23000 SOIL WASHING NICKEL SOtLL
0.94000 SOIL WASHING NICKEL SOIL
0.05000 SOIL WASHING COPPER SOIL
9.88000 SOIL WASHING COPPER SOIL
0.04000 SOIL WASHING COPPER SOIL
1.26000 SOIL WASHING NICREL SOIL
1.32000 SOIL WASHING NICKEL SOIL
6.39000 SOIL WASHING COPPER SOIL
1.%6000 SOIL WASHING NICKEL SOIL
2.52000 SOIL WASHING NICKEL SOIL
0.06000 SOIL WASHING COPPER SOIL
0.04000 SOIL WASHING NICKEL SOIL
0.10000 SOIL WASHING COPPER SOIL
0.10000 SOIL WASHING " COPPER soIL
0.04000 SOLIL WASHING NICKE]L, SOIL,
0.04000 SOIL WASHING NICKEL SOlL
0.01000 SOJL WASHING CHROMIUM SO11L.
0.031000 SOIL WASHING CHROMIUM SOIL
0.01000 SOIL MASHING CHROM I SOIL
0.01000 SOIL WASHING CHROMIUM SOIL
0.06000 SOIL WASHING NICKEL SOIL
0.11000 SOIL WASHING NICKEL SOIL
0.18000 SOIL WASHING COPPER SOIL.
0.12000 SOIL WASHING NICKEL SO
0.15000 SOIL WASHING SOOI,

SLUDGE (SLUD) =

NICKEL

0 data points

Page: 1
Date: 03/08/1989

Sra

Document Number

ORD-TS}-RT-ZUQW-1
ORD-TS)-RT-EUQW- |
ORD-TS) -RT-EUQN- )
OURD-TS1-RT-2UQN- ]

- ORD-TS)-RT-EZUQN-}
ORD-TS1-RT-EUQM-}
ORD-TS1-RT-EUQN-]
ORD-TS1-RT-BUQM-}
ORD-TS1-RT-ZUQN-]
ORD-TS1-RT-EUQN-]
ORD-TS]-RT-EUQN-}
ORD-TS1-RT-EUQN-}
ORD-TS1-RT-EUQN-1
ORD-TS1-RT-EUQN-1]
ORD-TS]-RT-EUQW-1
ORD-TS1-RT-EUQH-]
ORD-TS1-RT-EUQN-1
ORD-TS|-RT-EUQW- ]
ORD-TS1-RT-EUQN-])
ORD-TS]-RT-EUQN-)
ORD-TS1-RT-EUQN-}

ORD-TS1-RT-EUQW-1]

ORD-TS1-RT-EUQK-]
ORD-TS)-RT-EUQM- 1
ORD-TS1-RT-EUQH-1
ORD-TS|-RT-EUQN- |
ORD-TS1-RT-EUQN- ]
ORD-TS)-RT-EUQON-1)
ORD-TS)-RT-EUQN-1
ORD-TS)-RT-EUQN- 1}
ORD-TS1-RT-EUQN-1]
ORD-TS| -RT-EUQW- |
ORD-TS|-RT-EUQW- 1
ORD-TS| -RT-EUQHW- 1

Test
Num

52
50
40
34
41
46
52
50
16
@
.”n
20
53
4
34
40
35



Treatability Group: Wi0

Process Group:

"Ranked by Reduct ion in Mobitity
For Individual Traatmant Techanlogias
Influent Extyact - Effluent Kxt st

NON-VOLAT ILE METALS

IMMOBILIZATION

Mobllfty Influeat Qul Effluent Qul , ‘Sca

fink  Reduction Concen (P8M) Iaf Concen (PPM) Eff Process Description Cont aminant Name Hedia le locument Number

——— " a— -—we e - )

1 0.4400000 1.00000 0.56000 " STABILIZATION CHROMIUM SOIL 8 éao—rsi-nrrcu-i

2 0.2%500000 1.00000 0.75000 STABILIZATION CHROMIUM SOIL B 980-TS1-RT-FCAK-1

3 0.2000000 1.00000 0.80000 STABILIZATION CHROMIUM SOIL B 980-TSI-RT-FCAK-)

] .0.0700000 1.00000 0.93000 STABILIZATION CHROMIUM SOIL B 980-T51-RT-FCAK-1
SOIL = 4 data pointe SLUDGE (SLUD) = 0 deta pointe

] 0.9016400 0.61000 0.06000 CEMENT SOLIDIFICATIO COPPER SOIL B ORD-TS1-RT-FHMF- )

2 . 0.80593400 0.227%0 0.03200 CEMENT SOLIDIFICATIO COPPER SOIL B 980-TS}-RT-EUXT-]

3 0.8510500 0.27000 0.04000 CEMENT SOLIDIFICATIO NICKEL SOIL B ORD-TSI-RT-FHMF- 1

| 0.3000000 0.0%000 0.03500 CEMENT SOLIDIFICATIO CHROMIUM -SOIL B 980-TSI-RT-EUXT- )
SOIL = 4 data polints . SLUDGE (SLUD) = 0 data points

| 0.9998050 87.00000 0.01000 ND FLYASH SOLIDIFICATIO NICREL SLUD P 980-TS1-RT-FAAP-1

2 0.9990850 €7.00000 0.01000 NO FLYASH SOLIDIFICATIO NICKEL SLUD P 980-TS1-RT-FAAP-1

3 0.9990684 76.00000 0.01000 ND FLYASH SOLIDIFICATIO NICKEL SIUD P 980-TS1-RT-FAAP-}

] 0.9990%09 22.00000 0.02000 FLYASH SOLIDIFICATIO CHROMIUM SLUD P 980-TS1-RT-FAAP-)

s 0.990636) 22.00000 0.03000 FLYASH SOLIDIFICATIO CHROMIUM SLUD P 980-TS]-RT-FAAP-]

6 0.9995074 26.80000 0.04000 - FLYASH SOLIDIFICATIO NICKEL SOIL B ORD-TSI-RT-FHMF-1

7 0.998026) 76.00000 0.15000 FLYASH SOLIDIFICATIO NICKEL SLUD P 980-TS1-RT-FAAP-)

. 0.90953%60 159.90000 1.67000 FLYASH SOLIDIFICATIO COPPER SOIL B ORD-TSI-RT-FHMF-1

9 0.9800000 3.50000 0.07000 FLYASH SOLIDIFICATIO CHRONIUM SLUD P 980-TS1-RT-FAAP-1

10 0.9800000 3.50000 0.07000 FLYASH SOLIDIFICATIO CHROMIUM SLUD P 980,TSI-RT-FAAP-)

1 0.9662900 0.0%000 0.03000 FLYASH SOLIDIFICATIO COPPER SOIL B ORD-~TS]-RT-FHMF-]

12 . 0.9000000 0.40000 0.04000 FLYASH SOLIDIFICATIO NICKEL SOIL B QRO-TSI-RT-FHMF-1

13 0.9000000 0.40000 . 0.04000 FLYASH SOLIDIFICATIO NICKEL SUIL B ORD-TS)-RT-FHMF-1

14 0.8%00700 0.09000 0.09000 "FLYASH SOLIDIFICATIO COPPER so1L. B ORD-TS1-RT-FHMF-1
80IL = date points SLUDGE (SLUD) = 8 data points

A ' -TS)1-RT-FHHE- 1

. 17.3%0000 0.05000 CARBONATE IMMOBILIZA NICKEL SO18. B ORD-TS]

; g ::3::?: 80.70000 2.59000 CARBONATE IMMOBILIZA COPPER S50IL B ORD-TS1-RT-FHMF-1

date pointe SLUDGE (SLUD) = 0 data points

80IL =

ATTACHMENT E

BDAT FOR CONTAMINATED SOIL

Paqn:- 2
Datea: 03/08/1989

Test
Num -~

- e e
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Treatability Group: Wi}

Process Group:

. Rak

NNNNNNNON
[ X X X" N W™3 X 4

WO WY SN
—“eLewN=0W®

- o Wi
(XA X J

VOLATILE METALS

RDAT FOR

ATTACHHENT E

CONTAHINATED SO,

Ranked by Reduction in Mobility
For Individual Traatment Tachanolagies

Influent Extgact

CHEMICAL EXTRACTION AND SOIL WASHING

- Fffluant Fxtiacl

Paga; 3
Date: 03/08/1989

N o e e e e |
COOUAVNOBYWNETOROLANOWYWNG

Mobllity Influeat Qul Effluent Qul . Sea Teut .
Reduction Concea (PPM) Iaf Concen (PPH) Eff Process Descript lon Contaminant Name .Media le Nocument Number Num -
L] L 3 e . -———
0.9950204 70. 40000 0.35000 SOIL WASHING LEAD SOIL B ORD-TS1-RT-EUON-1 46
0.99%9483102 70.40000 0.40000 SOIL WASHING LEAD SOIL B ' "ORD-TS]-RT-EUQN-] 52 .
0.9928977 70.40000 0.50000 SOIL MASHING LEAD SOIL B ORD-TSI-RT-EZUQW-1 S8
0.9924657 14.60000 0.11000 SOIL NASHING ZINC SOoIL B ORD-TS]-RT-EUQN-] 20
0.9712329 14.60000 0.42000 SOIL WASHING ZINC SOIL B ORL-TS)-RT-EZUQM-1 . .22
0.9618002 14.60000 0.47000 SOIL MASHING TINC SOIL B ORD-TSI-RT-ZUOM-1 16
0.9509%000 '0.73000 0.03000 SOIL WASHING CANMEINM soiL B ORD-TSI;aT;zm-. 20
0.9541076 35.30000 1.62000 SOIL WASHING CADMIUM SOIL B ORD-TS1-RT-CLUQM-1 52
0.9486301 14.60000 0.735000 SOIL WASHING sINC SOIL B  ORD-TSI-RT-EUQM-1 23
0.935045) 33.10000 ' 2.15000 SOIL WASHING CADMIUN SOIL B  ORD-TSI-RT-EUQW-1 41
0.9340011 70.40000 . 4.%9%000 SOIL MASHING LEAD SOIL B ORD-TS]-RT-EUQN-] 53
0.9315000 0.73000 0.05000 SOIL WASHING CADMIUM SOIL B ORD-TSI-RT-guUQM-1 22
0.9315000 0.73000 0.05000 SOIL WASHING CAbMIUN SOIL B ORD-T7S1-RT-EUQW-1 23
0.9252441 358.%50000 26.80000 SOIL WASHING ZINC - SOIL B ORD-TSI-RT-EUQN-1 41
0.9217120 . 9.56000 0.75000 SOILl. WASHING ARSENIC .SOIL B ORD-TSI-RT-EUQN-1 52
0.9216080 19.90000 1.56000 SO1L WASHING LEAD SOIL B ORD-TS1-RT-EUQN-] [}
- 0.9155007 3%.30000 2.98000 SOIL WASHING CADMIUNM SOIL B ORD-TS1-RT-EUQW-1 46
0.9142800 0.70000 0.06000 SOIL WASHING LEAD SOIL B ORD-TS1-RT-BUQW-1 16
0.9139200 6.39000 0.55000 SOIL WASHING ARSENIC SOIl. B° ORD-TS1-RT-EUQW-1 41
0.9076080 $.20000 0.85000 SOIL WASHING ZINC SOIL B ORD-TSI-RT-EUQW-1 10
0.9043400 9.20000 0.06000 SOIL WASHING ZINC SOIL B ORD-TS)-RT-EUQW-1- ¢
0.9061100 0.73000 0.07000 SOIL MASHING CAIMIUM SOIL B ORD-TSI-RT-EUQN-1 16
0.9021740 9.20000 0.90000 S801L WASHING BINC SOII. B ORD-TSI-RT-EUQW-1 11
0.9018790 9.56000 0.94000 SOIL WASHING ARSENIC SOIL B ORD-TSI-RT-EUQN-1 46
0.0990430 6.39000 0.64000 S01L WASNING ARSENIC SOIL B ORD-TS)-RT-EUQW-1 40
0.8987470 9.30000 0.97000 SOIL WASHING ARSENIC SOIL B ORD-TSI-RT-EUQW-1 58
0.8964303 395.90000 41,00000 SOIL WMASHING BINC SOIL B ORD-TS)-RT-EUQW-1 52
0.0926497  393.%0000 42.%0000 SOIL WASHING SINC SOIL B  ORD-TSI-RT-EUQW-1 S8
0.0091230 33,10000 3.67000 SO01L WASHING CADHIUM SOIL B ORD-TS1-RT-EUQN-1 40
0.0711297 356.50000 46.20000 SOIL WASHING SINC SoIL 8 ORD-'I'SI-!‘I’rlUO.': ;2
0.0634813%0 6.39000 0.06000 SOLL WASHING ARSENIC SOoIL 8 oao-tsl-nr-zgon-l 1
0.0620396 35.30000 4.07000 SOIL WASHING CANN I UM SoiL B ‘ono-‘rsl-n‘r-zuo::l 3
0.0603%300 350.50000 50.00000 SOJL WASHING SINC S:;II._ B ORD-'I’::::;:: O“-‘ 3
0.0324407 3%8.30000 52.90000 SOIL WASHING 2INC :oll. : gng-'l's‘.m_.:uug“.l H
0.03504332 33.10000 4.95000  SOIL WASHING CAUMIUM s"::. 8 020::8.-"4”’-‘ M
0.0430%9% 35.30000 5.54000 . SOIL WASHING CADMIUM so { B ORo-TS1-RT-EUON-! 3
0.8006260 9.58000 1.91000 SOIL WASHING ARSENIC Sl):l' 8 o:n--rsl-nr-wou-l 5]
0. 80 39320000 7o 15000 :g::‘ :::::::g fiﬁ SOIL. 8 ORD-TS)-RT-EUQW-1 22
0.70%7100 0.70000 0.15000 N G szD S it Sl 22
0.785%7100 0.70000 0.15000 SOIL NASHIN‘ o o B oD-751-RT-EUG- 1 8
0.7857100 0.15000 SOLL WASHING LEAD N

0.70000
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.44
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(13
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S1
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Y Group: w1}

'0.773%800

0.76463525

0.73517%9
0.7261340
0.716%000
0.6930000

- 0.6930000

0.6938800

0.67537¢9 .

0.6666600
0.6542056¢
0.5%509%4300
0.4135670

0IL -

33.10000

19.9%0000

6.39000
0.%3000

0.49000
0.4%000
0.49000

.19.90000
0.13000
395.90000
0.53000
19.90000

3¢ dsta points

VOI.ATII._B METALS o
CHEMICAL EXTRACTION AND SOIL WASHING

Bffluent

" 3af Concen (ren)

0.12000
7.79000
S.27000
1.75000
0.15000
0.15000
0.15000
0.15000
6.46000

0.05000

136.90000
0.26000
1167000

SLUDGE (SLUD) =

ATTACHMENT g

ADAT FOR CONTAMINATED S04y,
Ranked hy Reduct jon in Mobility
For Individual Ticatmant Technolagies
Influent Extrgce - Effluent Extyacy

(1] 'data points

Eff Process Description Cont aminant Name Media
— _-..--.-. - . - LY T -- -
8SOIL WNASHING CADMI UM SoIL
SOIL wWASHING CADMIUN - SO
SoIL WASHING LEAD SO,
SOIL WASHING ARSFN]C SOOI,
SOIL WASHING CADMIUN SOIL
SOIL WASHING LEAD SoIL
S8OIL WASMING LEAD S0IL.
SOIL WASHING LEAD sSo1IL
80IL WASHING LEAD soIL
solL WASHING ARSENIC SOIL
SOIL WASHING RINC ©soqL
SOIL WASHING CADMIUNM SOIg,
SOIL WASHING LEAD SO11.
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Date; 0]/00/]909

Document Number
d

L 4

ORD-TS1-RT-gugw- )

ono—rsl-nt-zuou-l
ono-tsn-nr-zuou-l
OﬂDr?Sl‘ﬂT‘lUQ"l
onn-tsl-at-zoow-l
oan—rsl-ar-zuou-l
-ORD-TSI-RT-EUQI-I
onn-tsl-nrézuou-l
ORD-TSI-RT-quu-l
ORD-TS) -R7-EUQN- )
oan-tsl-nr~cuou-l
ORD-TS)-RT-gUQN- )
ORD-TS1-RT-guQN- )

Test
Num -

IS -



Treatability Group: Wil

VOLATILE METALS

ATTACHHENT &£

RADAT FOR CONTAMINATED SOl
Ranked by Reduction in Mobility
For Individual Tieatment Technalogies
Influent Fxtract - Effluant Extract

Process Group: . IMOBILIZATION
Mobility Infleeat Qul EBffluent Qui

Rnk Reduction. Concea (PFM) Iaf Concen (PPM) Eff Piocess Description Contaminant Name Media

L] . L ___J -—ee -
1 0.999022¢ 6200.00000 1.10000 STABILIZATION LEAD . SOIL -
2 0.9997742  6200.00000 1.40000 STABILIZATION LEAD soIL
.3 0.9995161 €200.00000 3.00000 STABILIZATION L.EAD sOIL
Y | 0.9993063% - 16.30000 0.01000 STABILIZATION LEAD SOIL
) 0.99589099 39.40000 0.06000 ND STABILIZATION 1L.EAD SOIL
[ 0.9909099% $9.40000 0.06000 NMD STABILIZATION LEAD SOiL
7 0.9987730 16.30000 0.02000 STABILIZATION LEAD - SO1L.
(] 0.9905690 39.40000 0.08500" STABILIZATION LEAD SOl
0.99%0920 16.30000 0.00000 STABILIZATION LEAD S01).
10 0.9901040 16.30000 0.16000 STABILIZATION LEAD Sotlt.
11 0.9409790 9.00000 0.3%50000 " STABILIZATION LEAD SOt
32 0.9408979%0 9.80000 0.50000 STABILIZATION LEAD SOIL
1) 0.795%100 9.00000 2.00000 STABILIZATION _LEAD soil.
34 0.6326330 9.80000 3,.60000 STABILIZATION LEAD SOl

SOIL = 14 data pointse SLUDGE (SLUD} = 0 data points
1 0.999%6000 123.70000 0.03950 ‘CEMENT SOLIDIFICATIO ZINC SOIL
2 0.9907206 12.115%00 0.01550 CEMENT SOLIDIFICATIO LEAD SOIL
k) 0.9011300 0.53000 0.01000 CEMENT SOLIDIFICATIO CANMIIN SOOI,
4 0.9765000 0.01700 0.00080 = CEMENT SOLIDIFICATIO CANMIUM SOIL
s 0.94673%0 9.20000 0.4%000 CEMENT SOLIDIFICATIO RINC _SOIL
-6 0.6938800 0.49000 0.15000 CEMENT SOLIDIFICATSIO LEAD SOIL.
S0IL = 6 data pointe SLUDGR (SLUD) = 0 data points

. 30000 0.01000 FLYASH SOLIDIFICATIO CADMIUM SOIL
; 32::::33: ~::.coooo 0.02000 FLYASH SOLIDIFICATIO BINC solL
3 0.9904774 395.90000 3.77000 FLYASH SOLIDIFICATIO RINC SOl
4 0.9863000 0.73000 0.01000 FLYASH SOLIDIFICATIO CADMIUM SOIL
5 0.9863000 0.73000 0.01000 FLYASH SOLIDIFICATIO CADMIUM soIL
¢ 0.9718160 9.58000 0.27000 FLYASH SOLIDIFICATIO ARSENIC SOIL.
? 0.946573%) 14.60000 0.78000 FLYASH SOLIDIFICATIO ZINC sol.
] 0.7057100 0.70000 0.15000 FLYASH SOLIDIFICATIO LEAD SOl
] 0.6960227 70.40000 21.40000 FLYASH SOLIDIFICATIO LEAD soIL
10 0.4714300 0.70000 0.37000 FLYASH SOLIDIFICATIO LEAD - so11.

SOIL =

10 dats pointe

SLUDGE (SLUD) =

0 data points
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le Nocument Number

k -
980-7S1 -RT-FCAK-2
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- s e W o

ORD-TSI-RT-FUMF-1]
ORD-TSI-RT-FHMF -]
ORD-TS)1-RT-FHMF-1
ORD-TS)-RT-FHMF-)
ORD-TS)-RT-FHMF- 1
ORD-TS1-RT-FHHF -]
ORD-TSI-RT-FHHF -1
ORD-TS}-RT-FHHF-)
ORD-T51 -RT-FHMF -}
UFD-TSI-RT'FHHF-]
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ATTACHMENT E

BDAT FoR CONTAMINATED SO 6

Ranked hy Reduct jon o Mobidjey Date: 01/08/19g9

For Jndividua) Traatment Teﬂhnhluqiea ) .
Influent Fxtsace - Flfluent Extaace

Paqge:

'tu.t.muty Group: Wil  vorarig METALS

Process Group: IMI0BILIZATION
Mobilfey Influeat gul  geeyyene Qul . _ Sea - _ Test
Rnk Reduct fon Concen (*ru) 1a¢ Concen (PPH) E¢¢ Process Descript jon Cont aminant Name Media Je hocument Number Num
a— . a—— LT 7™ - L —---_ el L L T T T yupn “Smes aem - * ame
] 0.999395p 33.30000 0.02000 CARBONATE 1Mv0B1). 128 CAIMIUN SOl B ORD-TS | -RY-Fupr. 3
2 0.980892¢) 330.50000 3.%7000 CARBONATE 1140BIL12Z) Zihe SO B (mu-'rsl-a'r-runr-l )
3 0.87636%0 6.3%000 0.7%000 CARBONATE 110R 1y, 520 ARSENIC SuIL B URD-TSU-RT-FuMp.) 5

S0IL - 3 data polats sLvoGe (SLUD) = 0 dats points



