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FEASIBILITY STUDY
SITE STRATEGY/REMEDIAL ALTERNATIVES MEMORANDUM

Himco Dump Superfund Site
Elkhart, Indiana

1.0 INTRODUCTION

1.1 Purpose

This Site Strategy/Remedial Alternatives Memorandum has been prepared by
SEC Donohue Inc. (SEC Donohue) for the Himco Dump Superfund Site (Himco site) in
Elkhart, Indiana. This memorandum has been prepared as a substitute document in heu of
the Alternatives Array Document (AAD) for the Himco site.

A typical AAD addresses the identification, screening, and selection of possible remedial
alternatives for a Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA) site. Because municipal landfill sites share similar characteristics, they
lend themselves to remediation by similar technologies. To take advantage of this aspect
of municipal landfills, the United States Environmental Protection Agency (U.S. EPA) has
developed some tools and methodologies to streamline the remedial
investigations/feasibility study (RI/FS) process (U.S. EPA, 1991). In particular, the
formulation and screening of remedial technologies, which is conducted as part of the AAD
process, is limited to a few relevant technologies. These technologies are discussed in the
guidance document, "Conducting Remedial Investigations/Feasibility Studies for CERCLA
Municipal Landfill Sites", Final, February 1991 (U.S. EPA, 1991). Consequently, for
CERCLA municipal landfill sites similar to the Himco site, the FS step of screening the
universe of possible remedial alternatives is much more focused. It should be noted that
the list of technologies described in the guidance document does not alleviate the
responsibility of the SEC Donohue FS team to consider other appropriate technologies.
The consideration of other appropriate technologies which are not included in the
guidance document is ongoing. However, none have yet been identified by the FS team.

Section 1.0 of this memorandum presents the purpose of the memorandum, a description
and history of the Himco site, a summarization of the RI for the site, 2 summarization of
the baseline risk assessment for the site, and a description of the Himco site remediation
approach. Section 2.0 presents a discussion of the remedial technologies and process
options identified for the site. Section 3.0 presents a discussion of the remedial response
alternatives which have been selected to be carried over for detailed evaluation in the FS



Report. Section 4.0 presents the Federal and State Applicable or Relevant and
Appropriate Requirements (ARARs) which have been identified for the Himco site. One
of the objectives in preparing this memorandum it to present the preliminary listing of
ARARs and to have both the U.S. EPA and the Indiana Department of Environmental
Management (IDEM) personnel review and provide comments. Section 5.0 lists the
references cited in this memorandum. Ten Technical Memoranda, A through J, are
included as attachments. These technical memoranda present preliminary discussions and
calculations regarding potential remedial actions for the Himco site.

| 12 Site Background
12.1 Site Description

The Himco site is a closed landfill located at County Road 10 and the Nappanee Street
Extension in the town of Elkhart, located in Elkhart County, Indiana. The site covers
approximately 50 acres in the Northeast quarter of Section 36, Township 38 North, Range 4
East, in Cleveland Township. The site is bounded on the north by a tree line and
northernmost extent of the gravel pit pond; on the west by two ponds, the L pond and the
small pond; on the south by County Road 10 and private residences; and on the east by
Nappanee Street Extension (Figure 1-1). The site is not fenced. In the vicinity of the site
are agricultural, residential, and light industrial land uses.

There is a sand access road into the southeast corner of the site near the intersection of
County Road 10 and Nappanee Street Extension. A locked gate is present across this road,
however, vehicles can easily drive around the gate and enter the site.

The highest elevation on the site is 774.5 feet above mean sea level (MSL). This high point
is located on top of the mounded landfill area of the site. The typical ground surface
elevation surrounding the mounded landfill area is approximately 762 feet above MSL.
The landfill area of the site is covered with a layer of sand of varying thickness. Beneath
the sand, a layer of white powdery calcium sulfate, also of varying thickness, is present.
The western half of the existing landfill cover is vegetated with grasses. The eastern half of
the existing landfill cover is vegetated with grasses, bushes, and young trees. Numerous
piles of concrete and asphalt waste material are present across the eastern half of the
landfill.

There is an abandoned gravel pit operation in the northeast corner of the site. An old
truck scale and concrete structures are also present in this area. The gravel pit itself is
filled with water which is approximately 30 feet deep. Two other smaller and shallower
ponds, commonly referred to as the L pond and the small pond, exist on the west side of
the site.
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The area south of the landfill and north of County Road 10 is densely vegetated in places.
Numerous small piles of rubble, concrete, asphalt and metal debris are scattered
throughout the area. Calcium sulfate is not present in this area.

Eleven U.S. EPA monitoring wells and approximately 16 United States Geologic Survey
(USGS) monitoring wells have been installed on or immediately adjacent to the Himco
site.

122  Site History

The Himco site was privately operated by Himco Waste Away Service, Inc., and was in
operation between 1960 and September 1976. As of January 1990, the parcels of land
which comprise the landfill are owned by the following individuals or corporations:

Miles Laboratories

CLD Corporation

Alonzo Craft, Jr.

Indiana and Michigan Electric Company

LN

A brief history of the Himco site was provided by Chuck Himes, principal landfill operator,
during a SEC Donohue site visit on November 9, 1989. According to Mr. Himes, the area
was initially a marsh and grassland. There was no liner, no leachate collection, or gas
recovery system constructed as part of the landfill. Refuse was placed at ground surface
across the site, with the exception of trench filling in the eastern area of the site. At that
location, a total of five trenches 10-15 feet deep, the width of a truck and 30 feet long, were
excavated. Paper refuse was reportedly dumped in the trenches and burned. The landfill
had no borrow source but obtained sandy soil for daily cover from the gravel pit to the
north, the L pond to the west, and essentially anywhere around the perimeter of the site
where sand was available. Mr. Himes reported that essentially two-thirds of the waste in
the landfill was calcium sulfate from Miles Laboratories. As much as 360 tons/day were
dumped over an unknown time period. Other wastes accepted at the landfill included
demolition/construction debris, household refuse, and industrial and hospital wastes. In
1976, the landfill was closed and covered. The cover consisted of approximately one foot of
sand overlying a calcium sulfate layer.

In 1971, the Indiana State Board of Health (ISBH) first identified the Himco site as an
open dump. In early 1974, residents along County Road 10 south of the Himco Dump
complained to the ISBH about color, taste, and odor problems with their shallow wells.
Analyses of six shallow wells along County Road 10 by the state showed high levels of



manganese. These wells were finished at depths ranging from 20 to 30 feet. Mr. Himes,
the principal landfill operator, was advised by ISBH to replace these six shallow residential
wells. The new wells were finished at depths ranging from 152 to 172 feet below ground
surface. Well logs indicate that these wells were finished below a clay confining layer.

In 1975, Mr. Himes signed a consent agreement with the ISBH Stream Pollution Control
Board to close the dump by September of 1976.

In 1984, U.S. EPA field investigation team (FIT), as part of the Hazard Ranking System
(HRS) scoring package, conducted a site inspection at the Himco Site. Laboratory
analyses from a number of the existing USGS monitoring wells showed that the
groundwater downgradient of the site was impacted by volatile organic compounds
(VOCs), semivolatile organic compounds (semi-VOCs) and metals. At the time of the site
inspection, leachate seeps were observed.

In June 1988, the Himco site was proposed for the National Priorities List (NPL) and in
February 1990, the site was officially designated a NPL site.

In July 1989, under the Alternative Remedial Contract Strategy (ARCS) contract, the
U.S. EPA issued a work assignment to SEC Donohue to conduct a RI/FS at the Himco
site. From October 1990 through February 1991, SEC Donohue conducted a Phase I RI at
the site. Activities completed included excavation of test pits, installation of monitoring
wells, and collection of soil, landfill gas, surface water, sediment, and groundwater samples
for chemical analysis. In September 1991, SEC Donohue conducted a Phase II RI at the
site. Activities completed included excavation of test pits, installation of a monitoring well,
and collection of soil, surface water, sediment, leachate and groundwater samples for
chemical analysis.

12.3 Remedial Investigation Resuits
The RI at the Himco site was conducted to determine the nature, extent, and sources of
contamination to support a human health risk assessment, ecological assessment, and to
conduct a FS. Media sampled and analyzed during the RI included:

. surficial soil on the landfill cover

. surficial soil in areas adjacent to the landfill

. subsurface' soils adjacent to the landfill



. waste mass gas under the landfill cover (3 feet deep)

. groundwater
* leachate collected from within the landfill

. Surface water and sediment from three surface water bodies (Quarry Pond,
L Pond and Small Pond) at the site

Activities completed during the RI also included characterization of the waste in the
landfill, geologic and hydrogeologic conditions, and an assessment of human and ecological
impacts.

123.1  Landfill Characteristics

Figure 1-1 shows the landfill boundaries. The extent of the landfill was determined using a
combination of geophysical surveys, test pit and soil boring observation, and examination of
aerial photographs.

Test pit excavations in the landfill revealed the presence of mixed waste. In addition,
leachate was present in the majority of trenches. Leachate was observed to be gray-black
in color with "rainbow sheens", except at one location near the southwest corner of the
landfill which was biphasic and red/brown in color. At this location the organic phase of
the leachate contained approximately 48 percent toluene by weight. This location has been
referenced as the hot spot in the landfill. The hot spot is indicated on Figure 1-1.

Three general layers were consistently observed in the landfill. The top layer can be
characterized as a silty sand cover soil fill which ranged in thickness from a thin veneer to
several feet. Underlying the sand cover, and in some cases at ground surface, calcium
sulfate was found and varied in thickness from a few inches to as much as nine feet towards
the southeast central and southern areas of the landfill. The areal extent of the calcium
sulfate layer is shown in Figure 1-1. Beneath the calcium sulfate layer, an estimated 15 to
20 foot thick waste layer is present. Underlying the calcium sulfate, wastes were found to
include paper, plastic, rubber, wood, glass, metal including an occasional drum, glass, and
small amounts of hospital wastes (e.g., syringes, vials).

Non-native soil mixed with construction debris was observed in test pits outside the landfill
along the south central and southwest edge of the landfill. This area is identified in Figure
1-1. No calcium sulfate was found in this area. Semi-VOC contamination was found to be
most prominent in surface soil samples collected from this area. '



1.23.2 Geology/Hydrogeology

The stratigraphy beneath the Himco site can be characterized as sand and gravel outwash
deposits comprised of alternating beds, varying in thickness, of poorly to well graded sands
and gravels, and gravel-sand-silt mixtures ranging from approximately 200 to 500 feet below
ground surface. These outwash deposits constitute the primary groundwater aquifer at the
site. Minor seams of silt and clay were also encountered, but there was no indication of a
consistent confining layer beneath the site.

Groundwater occurs between approximately S and 20 feet below the ground surface at the
site, at an elevation ranging from 752 to 756 feet (MSL). The elevation of the bottom of the
waste mass is estimated to range from 755 to 760 feet (MSL). Three surface water bodies
representing the surface expression of the water table exist at this site. Groundwater flow is
generally to the south-southeast towards the St. Joseph River, which is a regional
groundwater discharge for this area. Groundwater recharge is from under flow from the
north and from surface water infiltration. The average horizontal flow gradient beneath
the site is approximately 0.0016 ft/ft. Vertical gradients were predominantly upward and
ranged from 0.00021 ft/ft to 0.0013 ft/ft. Calculated field hydraulic conductivities ranged
from 0.12 cm/s to 0.00079 cm/s, with an average value of 0.0022 cm/s.

1233 Site Contamination Condition

Groundwater

Two rounds of groundwater sampling revealed very limited groundwater contamination
outside the boundaries of the waste. No pesticides or polychlorinated biphenyls (PCBs)
were detected in groundwater samples, and only trace amounts of VOCs and semi-VOCS
were detected. However, during RI Phase I sampling, trichloroethene exceeded its MCL of
5 ug/l in two USGS wells J1 and J2, which are located approximately 2000 feet off-site and
side gradient of the Himco site. 1,1,1-trichlorethane (MCL of 200 ug/1) was detected in
well J1 at 42 ug/l and in well J2 at 18 ug/l. Inorganic concentration ranges are presented
in Table 1-1. Arsenic, beryllium, and antimony were primarily detected in wells near the
southeast corner of the site. The highest concentrations of inorganics were consistently
detected in shallow wells. Overall, inorganic analytes detected in filtered samples were
similar in concentrations to unfiltered samples, expect for Phase I concentrations in USGS
well E2, located near the southeast corner of the site. For USGS well E2, the majority of
filtered metal concentrations were orders of magnitude lower than unfiltered samples. For
example, lead and arsenic were detected in the unfiltered sample at 106 ug/! and 54.5 ug/l,



TABLE 1-1

SUMMARY OF DETECTED INORGANIC ANALYTES (TOTAL)
SHALLOW GROUNDWATER USEPA AND USGS WELLS

HIMCO DUMP RI/FS
1992
Background Range of Concentrations
Concentration Range in downgradient wells
(ug/D (ug/
Analyte MCL (ug/1) Round 1 Round 2 Round 1 Round 2
Aluminum - 695-81.8- 166(BJ)-6930 23.6(B)-113,000 77.1(B))-3130
Antimony - ND ND (DJ) 31.2(B)-62.5 ND
Arsenic - ND 53(BJ)) 1.0(B)-54.5 2.7(B)-24.2
Barium 2,000 2.5-65.5 56.5(B)-125(B) 6.4(B)-510 82(B)-218
Beryllium - 31 ND 12(B)-5.4 13
Cadmijum 5 ND ND ND 13-3.0(BJ)
Calcium - 77,700-211,000 138,000-165,000 14,100-217,000 15,300-361,000
Chromium 100 6.5-20.9 28-24.6 43(BJ)-354 22453
Cobalt - ND 25.4 5.7(B)-28.6(B) 3.1-114
Copper - 8.7-16.7 31.0 3.7(B)-139 16.6-79.8
Iron - 123-1,240 60.8(B)-17200 56.5(BJ)-39,300 29.4-78,500
Lead 15 22¢ 912°* 1.1(BJ)-106(J)* 6.8-210*
Magnesium - 11,200-25,100 20,300-32,900 2,650(B)-41,700 6,350-78,000
Manganese - 38.1-99.9 9.2(B)-1,870 3.7(B)-2,070 9.2(Bb)-3590
Mercury 2 ND ND 0.20()-1.03) ND
Nickel - ND 475 79.4-111 7.10(B)-36.6(B)
Potassium - 2,110 1,730(B)-2,120(B) 468(B)-12,900 1,090(B)-13,900
Selenium 50 24 ND 2.1(B)-33.0 ND
Silver - ND ND 6.9(B)-18.4(J) ND
Sodium - 4,690-48,600 5,490-50,700(2) 1,850(B)-78,800  3380(BJ)-52,300())
Thallium - ND ND ND ND
Vapadium - ND 26.8(B) 4.5(BJ)-106 3.8(B)-12.5(B)
Zinc - 13.9-24.1 1L 6.1(BJ)-390(J) 17(B)-13,600
Cyanide - ND ND ND ND
Qualifiers

ND - Below detection limit

. g
.

R/HIMCO/ALD

- Analyte found in associated blank as well as in the sample
Indicates an estimated value
- Filtered sample showed concentrators less than the corresponing MCLs.



respectively. In the filtered sample lead was detected at 2.1 ug/l, and arsenic was not
detected. In addition, the total suspended solid concentration detected in well E2 was 378
mg/l. Therefore, contamination in well E2 appears to be associated with suspended solids.
In addition, the majority of the highest concentrations of inorganic analytes were detected
in well E2. Total lead was detected in seven wells above the MCL for lead.
Concentrations ranged from 28.1ug/l to 210 ug/l. However, filtered lead concentrations
on these same wells were, non-detect or below MCLs.

Leachate

Leachate was sampled at four locations and analyzed for VOCs, semi-VOCs,
pesticide/PCBs, metals/cyanide and water quality. A summary of contaminants detected
in leachate is provided in Tablés 1-2, 1-3, 1-4 and 1-5. Leachate from test pit TLS
separated into two phases. Each phase was analyzed separately for VOCs and semi-VOCs.
All other analyses on TLS were done with the two phases mixed. The other three leachate
samples were single phase samples, and were described as gray-black water with some
visible sheening.

Concentrations of VOC and inorganic contaminants detected in leachate were typically
orders of magnitude higher than groundwater concentrations. In addition, some VOCs and
semi-VOCs which were detected in the leachate were not detected in the groundwater.
Three VOCs were detected in groundwater samples which were not detected in leachate
samples include bromodichloromethane, chlorobenzene, and dibromochloromethane.
None of these three compounds exceeded 2.0 ug/] in groundwater samples. The highest
concentrations of VOCs were detected in leachate from TLS. Also, VOCs in TLS were
different between the two phases. Traces of pesticides were detected in leachate samples
TL1 and TL2. Pesticides were not detected in any of the groundwater samples collected.

Soil

Contaminants were detected primarily in surficial soils. A summary of inorganic, VOC,
and semi-VOC concentration ranges is presented in Tables 1-6, 1-7, and 1-8. Arsenic and
beryllium were detected in surficial soil samples located across the western half of the site,
around the quarry pond, and in the south-central area characterized by non-native soil and
construction debris. The highest concentrations of arsenic were detected in soil samples
from the south central area. Beryllium was detected at random locations at relatively
consistent concentrations. VOCs were detected widespread across the site. In all cases,
VOCs were found at low concentrations (less than 140 ug/kg). Semi-VOCs soil
contamination was found to be most prominent in samples collected in the south-central
area characterized by non-native soil and construction debris. Pesticides were detected in
two soil samples collected from this area.



TABLE 1-2

SUMMARY OF DETECTED INORGANIC ANALYTES (TOTAL)

LEACHATE WATER

HIMCO DUMP RI/FS

1992

Concentrations Detected (mg/1) by Trench Number

MCL(ug/1) TL-1 TL-2 TL4 TL-5
Aluminum . - 78.1(B) 301 8.47(7) 356(N)
Antimony - ND 105 0726(J) ND
Arsenic - ND ND 19 ug/l ND
Barium 2,000 2.1(B) 3.7(B) 53(B) 4.7(B)
Beryllium - 1.6(BNJ*) SINJ*) ND 1.5(BNJ*)
Cadmium 5 2,500(B) ug/L ND 4.4(B) ug/1 ND
Calcium - 1.66 214 288 S5
Chromium 100 45(BNJ) 45(BNJ) 329 ug/! 10,000(BNJ) ug/1
Cobalit - 3,300(BJ) ug/1 ND 135 ug/l ND
Copper - 11,700(BJ) ug/1 8,800(BJ) ug/1 626 ug/1 3,000(BJ) ug/1
Iron - 712 2n 175 254
Lead 15 ND 28,300(NJ*) ug/1 505(7) ug/l ND
Magnesium - 89.4(J%) 205(J*) 603 108(J*)
Manganese - ND 9.6(B) 3.15 ND
Mercury 2 420(NJ) ug/1 420(NJ) 1.3(J) ug/1 ND
Nickel - ND ND 55 ug/1 ND
Potassium - ND ND 272 ND
Selenium 50 ND ND ND ND
Silver ND ND ND ND
Sodium - ND 415 834 ND
Thallium - ND ND ND ND
Vanadium - 3,000(BNJ) ug/1 4,500(BNJ) ug/1 32.1(B) ug/1 ND
Zinc - 6,700(B) ug/! 18,400 ug/1 713()) ug/1 10,700(B) ug/1
Cyanide - ND ND 108 ug/1 48,400 ug/1
Qualifiers

ND - Below detection limits

B - Analyte found in associated blank as well as in the sample
J - Indicates an estimated value

N - Spike sample recovery not within control limits. This value is usable.

* . Duplicate analysis not within control limit. The values is usable.

A/R/HIMCO/AO2



TABLE 1-3

SUMMARY OF DETECTED YOCS

LEACHATE WATER (ug/1)

HIMCO DUMP RI/FS

1992

Concentrations Detected (ng/1) by Trench Number
TL-5
Red Phase Yellow Phase

Chemical MCL(ug/D) TL-1 TL-2 TL-4 (mg/kg) (mg/kg)

B (organic) (aqueous)
Vinyl Chloride - 47(3) 16 ND ND ND
Chioroethane - ND 3(CI) ND ND ND
Methylene Chloride - 550 18 ND ND 260(B))
Acetone - 1,300 85 ND ND 300(B))
Carbon Disulfide - 130 4J) ND ND ND
1,1-Dichloroethane - 20 64 5 ND ND
1,2-Dichloroethene (total) 100 410 66 ND ND ND
Chloroform - 76(D) ND ND ND ND
2-Butanone - 420 13 ND ND 4,100(BJ)
1,1,1-Trichloroethane 200 520 ND 10 ND ND
Trichloroethene - 550(J) 11 180 ND ND
Benzene 5 97(3) 32(0) ND ND ND
4-Methyl 1-2-pentanone - 110 9%J) ND 17,000QJ) 410)
2-Hexanone 5 ND ND " ND 29,000() 570(0)
Tetrachloroethene 100 48()) ND ND ND ND
Toluene - 1,100 63 ND 480,000()) 850(0)
Ethyl Benzene - 640 150 ND 6,400(J) ND
Styrene - ND 30 ND ND ND
Xylenes (Total) - 200 330 ND 44,000()) i)
Qualifiers

MD - Below detection limit

B - Analyte found in assoicated blank as well as in the sample.
J - Indicates an estimated value

A/R/HIMCO/AO2



TABLE 14

SUMMARY OF DETECTED SEMI-VOCS
LEACHATE WATER (ug/})

HIMCO DUMP RI/FS
1992

Concentrations Detected (ug/1) by Trench Number

TL-§
Red Phase Yellow Phase

Chemical TL-1 TL-2 TL4 (mg/kg) (mg/kg)
Phenol -6,600 270 72 560 ug/1 ND
Benzyl alcohol ND ND ND ND 11
2-Methyiphenol 440() 10() ND ND ND
4-Methylphenol ' 4,200(J) 140(7) ND ND "ND
2,4-Dimethylphenol 84(D) 10(3) ND ND ND
Benzoic Acid ND ND ND ND L[8))
Naphthalene ND ND 40 45()) ND
Acenaphthylene ND ND 1) ND ND
Diethylphthalate ND 49(J) ND ND ND
Phenanthrene ND ND 20 ND ND
Fluoranthene ND ND ([¢)) ND ND
Pyrene ND ND 8 ND ND
Chrysene ND ND 5() ND ND
Bis(2-Ethylhexyl)phthalate ND 20 ND 180(J) ND
Benzo(b)fluoranthene ND ND 6(3) ND ND
Benzo(k)fluoranthene ND ND 30 ND ND
Benzo(a)pyrene ND ND 5() ND ND
Indeno(1,2,3-cd)pyrene ND ND 2N ND ND
Benzo(g,h,i)perylene ND ND 2(J) ND ND
Carcinogenic PAHs ND ND 21 ND ND
Non-carcinogenic PAHs ND ND 19 ND ND

Qualifiers

ND - Below detection limit.
J - Indicates an estimated value.
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TABLE 1-§
SUMMARY OF DETECTED PESTICIDES/PCBs

LEACHATE WATER
HIMCO DUMP RI/FS
1992
Chemical Name TL-01 (ug/1) TL-02 (ug/1)
alpha-BHC . .017(DJ) ND
beta-BHC - -1 097(DIP) .068(DJP)
Heptachlor 0.12(DJP) 0.023(DJP)
Aldrin 0.13(DJP) 0.12(DJP)
Dieldrin ND 0.073(DJP)
Endosulfan II | 0.17(DJ) 0.048(DJP)
44-DDT 0.29(DJP) ND
alpha-Chlordane 0.22(DJP) ND
gamma-Chlordane 0.029(DJP) 0.028(DJP)

Qualifiers
D - This flag identifies all compounds identified in an analysis at a secondary
dilution factor. This flag alerts data users that any discrepancies between the

sample concentrations reported may be due to dilution of the sample or extract.
The value is usable.

J - Indicates an estimated value. _
P - This flag is used for a pesticide/aroclor target analyte when there is greater than
25% difference for detected concentrations between two GC columns.

A/R/HIMCO/AO2



TABLE 1-6

SUMMARY OF DETECTED INORGANIC ANALYTES

SURFICIAL SOIL
HIMCO DUMP RI/FS
1992
Range of
Concentrations
Background Detected
Analyte (mg/kg) (mg/kg)
Aluminum 5,100 9.7(B) - 6,780(J)
Antimony ND 3.1(BJ) - 46.8
Arsenic 15 047(B) - 5.8
Barium 62 13(BJ)- 101"
Beryllium 0.69 0.20(BJ) - 0.91(BJ)
Cadmium ND 1.1(B)
Calcium 386 360(B) - 321,000(J)
Chromium 6.5 1.1(B) - 132
Cobalt 3.7 1.5(B) - 53(B)
Copper 4.7 1.3(B) - 216
Iron 6,370 9.8(BJ) - 10100
Lead 78 0.5(BJ) - 245())
Magnesium 762 14.6(BJ) - 14000
Maganese 402 13(BJ) - 561(3)
Mercury ND 0.13(J) - 0.54()
Nickel 6.5 2.4(B) - 12.0
Potassium 252 86.6(B) - 678(B)
Selenium 0.25 027(BJ) - 1.4(J)
Silver ND 8.49(BJ) - 2.8(BJ)
Sodium ND 20.8(B) - 90.6(B)
Thallium ND ND
Vanadium 11.8 1.6(BJ) - 19.1
Zinc 205 1.7(B) - 229
Cyanide ND 13-243
Qualifiers

" ND - Below detection limit
B - Analyte found in the associated blank as well as in the sample
J - Indicates an estimated value
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TABLE 1-7

SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS

SURFICIAL SOILS
HIMCO DUMP - RI/FS
1992
Range of
Concentrations

Background Detected
Compound (vg/kg) (ug/kg)
Methylene Chloride 'ND 3(J) - 140
Acetone ND 3N -3
Carbon Disulfide ND 0.8(J)
1,1 - Dichloroethene ND 5()
2 - Butanone ND 2(5)-8
Tetrachloroethene ND 6(J)
Trichloroethene ND 0.9() - 4()
Toluene ND 2())-31
Ethy!l Benzene ND 0.7(7) - 2(J)
Styrene ND 0.8(3)
Xylenes (total) ND 0.7(3) -6
Qualifiers

ND - Below detection limit
J - Indicates an estimated value

A/R/HIMCO/AKS
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TABLE 1-8

SUMMARY OF DECTECTED SEMI-VOLATILE COMPOUNDS

SURFICIAL SOIL
HIMCO DUMP RI/FS
1992
Range of
Concentrations

Background Detected Above
Compound (ug/kg) Background (ug/kg)
Naphthalene ND 18(J)
2-Methylnaphthalene . ND 18(3)
Dimethylphathalene ND 18(3)
1,4-Dichlorobenzene 80 120(J) - 210(J)
Benzoic Acid ND 75(0)
Acenaphthene ND 59(3) - 310(J)
Dibenzofuran ND 23()
Fluorene ND 43(J) - 120(3)
Phenanthrene ND 42(J) - 1,500
Anthracene ND 82(J) - 240()
Di-n-butylphthalate ND 92(3) - 490(J)
Fluoranthene ND 17()) - 2,800
Pyrene ND 34(J) - 2,000()
Butylbenzylpthalate ND 300(J)
Benzo(a)anthracene ND 25(3) - 1,300
Chrysene ND- 37(J) - 1,600
bis(2-Ethylhexyl)phthalate 93 18(J) - 7,800(3)
Benzo(b)fluoranthene ND 67(J) - 3,200
Benzo(k)fluoranthene ND 82(J) - 1,700
Benzo(a)pyrene ND 430(J) - 2,200
Indeno(1,2,3-cd)pyrene ND 230(7) - 3,700
Dibenzo(a,h)anthracene ND 94(J) - 550(T)
Benzo(g,h,i)perylene ND 250(J) - 3,500
Carbazole ND 36(J)
Total Carcinogenic PAHs ND 235(J) - 14,250(7)

ND

Total Non-carcinogenic PAHs

230(3) - 8,340(J)

Qualifiers

ND -- Below detection limit
J - Indicates an estimated value

A/R/HIMCO/AKS



Surface Water and Sediment

Phase I data indicates minimal contamination in the surface water and sediment media. A
complete analysis of Phase II data has not been completed for surface water and sediment.
Therefore, this information is not included in this discussion.

Waste Mass Gas

VOCs were detected in all 14 waste mass gas samples collected from the landfill area.
However, the concentration of total VOCs was less than 1 part per billion (ppb) in 12 of
the 14 samples. VOGCs at the other two locations totaled 9.8 ppb and 12.2 ppb.

124  Baseline Risk Assessment =

The baseline risk assessment is an analysis of the potential adverse health effects (both
current and future) resulting from exposures to contaminants at the site. By definition, a
baseline risk assessment is limited to conditions under the no-action alternative, that is, in
the absence of remedial actions. In general, the results of the baseline risk assessment are
used to:

. Document both the causes and magnitude of the risk associated with the Himco
Dump site.

. Assist in determining if remedial actions are necessary to mitigate unacceptable
health risks.

A draft baseline risk assessment for the Himco site was completed based on the Phase I
data as part of the RI (Life Systems, 1991). This draft baseline risk assessment is now
being revised to incorporate RI Phase II data. The following section presents the results of
the Phase I data baseline risk assessment.

12.4.1 Selection of Chemicals of Potential Concern

. Table 1-9 presents the 73 chemicals of potential concern in soil or groundwater at the site,
established during the Phase I baseline risk assessment. Chemicals were eliminated from
consideration in the baseline risk assessment if they were not detected or if they were
beneficial human nutrients and occurred at levels that did not exceed the beneficial level.
Of these 73 chemicals, 27 chemicals (identified by an asterisk [*] in Table 1-9) were
retained for evaluation in the risk characterization calculations.



TABLE 1-9

CHEMICALS OF POTENTIAL CONCERN

HIMCO DUMP SUPERFUND SITE
ELKHART, INDIANA

'u(l vl

INORGANICS SEMIVOLATILES
Aluminum 1,4-Dichlorobenzene®
Antimony* Acenaphtthene*
Arsenic® Anthracene*®
Barium* Benzo(a)anthracene®
Beryllium*® Benzo(a)pyrene*
Cadmium* Benzo(b)fluoranthene®
Chromium*® Benzo(k)fluoranthene®
Cobait Beazo(g,h,i)perylene®
Iron Beazoic Acid
Lead bis(2-Ethylhexyl)phthalate®
Manganese Butylbenzyiphthalate
Mercury Chrysene*®
Nickel Dibenz(a,b)anthracene®
Selenium Diethyiphthalate
Silver Dimethyiphthalate
Thallium Di-n-butyiphthalate
Vanadium Di-n-octylphthalate
Zinc PFluoranthene*
Cyanide Pluorene*®

Indeno (1,2,3-cd)pyrene®
ORGANICS: Phenanthrene®

Pyrene*®
VOLATILES
1,1-Dichloroethane PESTICIDES/PCB's
1,1-Dichloroethene*® 44-DDT
1,1,1-Trichloroethane Arociar-1248
1,2-Dichloroethene
2-Butanone NON-CLP CHEMICALS:
2-Hexanone Bromide, dissotved
4-methyl-2-pentanone Chloride
Acetone Nitrogen, ammonia
Benzene* Nitrogen, nitrate & nitrite®
Bromodichloreomethane® Phosphorus
Carbon disulfide Sulfate
Chlorobenzene
Chloroethane
Chloroform JCs:
Ethyibenzene 1,12-Trifluoro-1,2,2-trifluoroethane
Methylene chioride® Phenobarbital
Styrene
Tetrachloroethene
Toulene
Trichloroethene
Xyleoes

*  Chemical contributing to risks greater than [E-06 for carcinogens or HI > 1.0 for non-carcinogens to curreat or hypothetical future

populations.

R/HIMCO/AO9



1242  Potentially Exposed Human Populations

An analysis of exposure pathways along with probable human activity patterns, current and
future land uses, and site contamination was completed to determine complete exposure
pathways and select exposure scenarios for quantification.

Current Populations

The current populations most likely to be exposed are:

»  Residents south of the site
. Recreational dirt-bike riders
»  Recreational visitors (waders, fisherman)

Future Populations

Hypothetical future use of the site could include agricultural use or commercial/residential
development. The hypothetical future populations most likely to be exposed are:

Residents on the waste mass _
Residents immediately adjacent to the waste mass
Occupational workers on-site

Agricultural workers on-site

Downwind off-site residents

1.24.3 Exposure Scenarios

The exposure scenarios that were quantified in the baseline risk assessment are listed in
Table 1-10. This table also includes the future on-site resident on the landfill exposure
scenario which will be quantified as a part of the Phase II baseline risk assessment. Other
exposure pathways may exist at this site, but they were judged to be relatively minor when
compared to the pathways presented in Table 1-10.

1.244 Risk Summary
Cancer Risks

The risk of cancer from an exposure to a chemical is descnbed in terms of the probability
that an individual exposed for a lifetime will develop cancer. Cancer risk greater than one
in a million (1E-06) may be a cause for concern.

A4
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TABLE 1-10

SUMMARY OF EXPOSURE PATHWAYS SELECTED FOR QUANTIFICATION

LAND USE

Current

Hypothetical

Future

R/HIMCO/APO

POTENTIALLY
EXPOSURE
POPULATION

Residents (child and
and adult) immediately

south of the site

Dirt-bike rider

Wader

Residents (child and
adult) northeast of
site

Residents on Waste Mass
(child and adult)

Residents (child and
adult) immediately south
of the waste mass.

Occupational Workers

Agricultural Workers

Residents (child and

adult) northeast of
site

EXPOSURE
POINT

Each existing
residence

Site

Surface water
on-site

Closest downwind
resident northeast
of site

Residence on waste
Mass

Residence south of
the waste mass

Plant or office
facility on-site

Site

Closest downwind
residence northeast
of site

EXPOSURE
MEDIUM

Groundwater

Soil

Surface water

Sediment

Soil

Groundwater

Soil
Groundwater
Soil
Groundwater
Soil

Air

Groundwater

Air

EXPOSURE
ROUTE

Ingestion
Inhalation-VOCs
Dermal

Ingestion
Dermal contact
Inhalation
- Particulates
- VOCGCs

Ingestion
Dermal contact
Ingestion

Dermal contact

Inhalation
- Particulates
- VOCs

Ingestion
Dermal contact
Ingestion
Inhalation-VOCs
Dermal

Ingestion
Dermal contact
Ingestion

Ingestion
Dermal contact

Ingestion

Ingestion
Dermal contact
Inhalation
- Particulates
-VOCs

Ingestion

Inbalation
- Particulates
-VOCs



Because of the relatively high concentrations of contaminants in the leachate, it is clear
that risk for a future resident with a house on the waste mass is not acceptable. Based on
Phase I residential well data, the total estimated cancer risk for current resident
populations adjacent to the waste mass utilizing groundwater ranges from 4E-05 to 2E-04.
Chemical contributing to this risk include arsenic, beryllium, benzene, 1,1-dichloroethene,
bis(2-ethylhexyl)phthalate and methylene chloride. However, the Phase I residential well
data driving these risks have been judged to be non-usable for risk assessment purposes
due to the questionable integrity of these two wells (these wells were out of operation
before being sampled). The cancer risk for current populations utilizing groundwater is
being recalculated using data from monitoring wells E2 and M2 and will be included in the
final baseline risk assessment. It is expected that this cancer risk will be at least as great, if
not greater, than the cancer risk range calculated using the residential well (e.g., RW-02
and RW-05) data. The reason for this can be seen in Table 1-11 which compares arsenic
concentrations for the two residential wells, RW-02 and RW-05, with the two monitoring
wells, E2 and M2. From this table it can be seen that arsenic, which is a major contributor
to the cancer risk, is at higher concentration in wells E2 and M2 than in RW-02 and RW-
05. -

Estimated cancer risks for other current populations range from 2E-08 (wader) to 1E-05
(downwind adult resident). Estimated cancer risks for future populations are highest for
on-site resident adults (2E-03) (calculated from data from shallow wells E2 and M2). The
majority of this risk is from the groundwater ingestion pathway.(Life Systems, 1991)

Non-cancer Risks

The potential for noncarcinogenic effects is evaluated on a Hazard Index (HI) approach
which compares the intake over a specific exposure period to a reference dose derived for
the same period. An HI greater than 1.0 indicates the possibility that adverse effects may
occur. No HIs for current populations were found to exceed 1.0. The only HI that exceeds
1.0 for hypothetical future populations is one that involves the use of groundwater.
Antimony, arsenic and nitrate/nitrite are the chemicals posing this risk.

1.3 Site Remediation Apnroach

Because many CERCLA municipal landfill sites share similar characteristics, they lend
themselves to remediation by similar technologies. U.S. EPA has established a number of
expectations as to the types of remedial alternatives that should be developed during the
detailed analysis (U.S. EPA, 1991). This eliminates the need to conduct the initial
screening of alternatives based on technical feasibility which is suggested under U.S. EPA’s

10
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TABLE 1-11

COMPARISON OF WELLS RW-02, RW-05, E2 AND M2

Himco Dump Superfund Site

Elkhart, Indiana

WELL
RW-02
RW-05

E2
M2

ND - Not Detected

R/HIMCO/AP2

ARSENIC (ug/L)

2.7
ND
54.5
ND



guidance (U.S. EPA, 1988) for a typical FS. Alternatives proposed in this technical
memorandum will be screened for effectiveness, implementability and cost. The following

sections discuss the strategy for the site remediation.

1.3.1 Groundwater

The results of the RI show that the landfill leachate is contaminated by VOCs, semi-VOCs,
and inorganics. The RI results also show that the impact to groundwater outside the waste
mass is currently limited to a few contaminants at low concentrations. However, the results
of the Phase II baseline risk assessment is not available at this time to verify that
groundwater outside the waste poses unacceptable risks. Additionally, because there is no
liner or natural barrier to impede leachate migration to groundwater, the aquifer
downgradient of the site may be unacceptably impacted in the future.

The FS will evaluate capping which might be sufficient to minimize leachate generation
and therefore, reduce impacts to downgradient groundwater. To deal with the potential for
current unacceptable risks or future releases in the event that capping does not fully
mitigate leachate migration to groundwater, the FS will include an evaluation of
groundwater remedies. The FS will also specify the conditions that would trigger the
implementation of a groundwater remedy. We anticipate that one groundwater alternative
will be selected and combined with the preferred remedy for the landfill content at the site
for inclusion in the Record of Decision (ROD).

The FS will not develop groundwater cleanup objectives at this time. Instead, the ROD
will state that a groundwater risk assessment will be conducted periodically (perhaps 5 year
intervals) in the future. If the results indicate unacceptable risk, specific cleanup objectives
will be determined prior to implementation of the groundwater remedy.

132 Hot Spot

One area of high contamination was identified in the landfill area (test pit TLS). U.S. EPA
is considering an emergency removal action for this area. If this area is not remediated by
U.S. EPA, SEC Donohue will include remediation of this area in the FS. Under this
condition, the cleanup objectives for this hot spot will be based on the potential for
groundwater contamination by residuals from the hot spot area. The residual threat by
direct contact will be eliminated by capping following removal and treatment of the hot
spot material. The hot spot material will be subject to land disposal restrictions and will
probably be incinerated because of the high concentration of what appears to be organic
solvent.

11
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1.3.3 Site Soils and Waste

Capping the landfill and area south of the landfill will be considered for a detailed
evaluation in the FS. Because capping in combination with institutional controls will
eliminate the exposures to contaminated soils and wastes, the risk will be effectively
eliminated. Therefore, no cleanup objectives will be developed for soils and wastes
remediation.

12



2.0 IDENTIFICATION OF REMEDIAL TECHNOLOGIES

2.1 Introduction

In this section, remedial technologies and process options are identified and screened
based on site-specific information. This process involves five steps:

. Develop remedial action objectives (RAOs) in accordance with U.S. EPA’s
expectations as to the types of remedial alternatives that should be developed for
detailed analyses of municipal landfills as they are listed in the National
Contingency Plan (40 CFR 300.430 (a)(1)).

. Develop generalﬁres;ionée actions (GRAs) for each medium of interest which
could be taken to satisfy the site-specific RAOs.

. Identify volumes and areas of contamination for which GRAs may be required.

. Identify technologies and process options applicable to each GRA from the list
of technologies most implemented at municipal landfills (U.S. EPA, 1991).

. Further screen the technologies and process options based on effectiveness,
implementability, and cost to select a representative process option, where
appropriate.

Technologies retained after the screening process are assembled into alternatives in
Section 3.0.

22 Remedial Action Objectives

Remedial action objectives (RAOs) are site-specific remedial goals for protecting human
health and the environment. RAOs for this site are developed in terms of eliminating
exposure pathways. The RAOs may also be based on Federal and State ARARs. A list of
Federal and State ARARs for the Himco site is presented in Section 4.0 of this
memorandum. RAOs will not be developed in terms of reducing contaminant levels, since
no chemical specific cleanup goals are being developed for the contents of the landfill or
the groundwater at this site (refer to Section 1.3).

13



Based on the above discussion, RAOs identified for the Himco site include:
. Prevent direct contact with landfill contents.

. Reduce contaminant leaching to groundwater so that risk from groundwater use
will not exceed 1E-04 or a HI of 1.0.

. Control surface water runoff and erosion to maintain cap integrity, to prevent
direct contact, and to eliminate migration of contaminants to surface water and
wetlands.

. Remediate the bot spot to reduce the potential of future groundwater
contamination and direct contact.

. Collect and treat contaminated groundwater, leachate, or both if current
conditions or future monitoring indicates groundwater risks cannot be controlled
by source control (capping and hot spot removal).

. Control and treat landfill gas to reduce gas pressures. This will prevent damage
to a cap and off-site migration of the landfill gases.

2.3 Identification of Areas and Volumes of the Impacted Media

The areal extent of the landfill was determined using a combination of geophysical survey,
analysis of test pits and soil borings, and examination of the site aerial photos (refer to
Section 1.2.3.2). Based on this investigation, the landfill boundaries were determined and
are presented in Figure 1-1.

Leachate was encountered in nearly all test pits excavated at this site. Precipitation is the
primary source of the leachate. The leachate volume may be estimated based on water
balances using climatic (annual precipitation, evaporation) and surface drainage data.
However, recognizing that most alternatives will include some form of cap, the volume of
leachate will be estimated for the various cap types considered in the detailed evaluation.
The HELP model will be used to estimate leachate volumes corresponding to each cap
type. Refer to Attachments B and C for discussions regarding leachate volume.

As a result of the decomposition of wastes in the landfill, gas in generated. Gas generation

rate is a function of landfill composition, age of material in the landfill, oxygen
concentration, moisture content, and available nutrients. According to published
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information, the total production of landfill gas from a typical municipal refuses varies
from less than 1 scf/lb to 7 scf/lb, (Wilkey, et.al,, 1982). Landfill gas typically contains
approximately 50% methane.

Hydrogen sulfide (H2S) was encountered in all test pits. However, methane was not
detected in these test pits. Because household wastes are present in the landfill, lack of
detection of methane in the test pits is an anomaly. However, because construction
demolition debris and industrial waste are also present in the landfill, gas generation rate is
expected to be less than that of a typical household/municipal waste landfill.

2.4 Identification of General Response Actions

General Response Actions (GRAs) are defined as actions which will satisfy RAOs and
which characterize the range of remedial responses appropriate to various media at a site
(U.S. EPA, 1988). These may include institutional controls, containment, extraction,
excavation, treatment (in-situ or above-ground), and disposal. Like RAOs, GRAs are
medium-specific. Ultimately, combinations of GRAs will be incorporated as.composite
alternatives for detailed evaluation in the FS.

A list of preliminary remedial technologies for the Himco site is presented in Figure 2-1.
24.1 No Action

The No Action response action means that no site work other than periodic monitoring
would be performed at the site. This response action is required for evaluation as
designated by the National Contingency Plan (NCP).

242 Institutional Controls

The Institutional Controls response action consists of legal restrictions on future use of the
site (e.g., deed restrictions); physical restrictions (e.g., fencing) to prevent or reduce
exposure to on-site contamination; and long-term site monitoring.

243 Landfill Closure

In the case of the Himco site, the SEC Donohue FS team defines "Landfill Closure” as a

response action consisting of one or more of the following technologies: capping, leachate
collection and treatment, and gas collection and treatment.
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FIGURE 2-1
PRELIMINARY REMEDIAL TECHNOLOGIES
HIMCC DUMP SUPERFUND SITE
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2431  Capping

At the Himco site, this technology would consist of constructing a cap over the main landfill
area at a minimum. The area to be potentially capped is presented in Attachment A. The
cap could be extended into two areas of concern at the site, the hot spot and the area of
the site south of the landfill which is characterized by non-native soil and construction
debris. Refer to Attachment A for calculation of the are to be capped.

Capping technologies are designed to reduce surface water infiltration, to control emissions
of gas and odors, to reduce erosion, and to improve aesthetics. They also provide a stable
outside surface that prevents direct contact with wastes.

The FS will evaluate the follouziné different types of capping technologies typically used at
municipal landfills: (1) native soil cover capping; (2) single barrier (e.g., clay) capping; and
(3) composite barrier (e.g., clay plus flexible membrane liner) capping.

2432 Leachate Collection, Treatment and Disposal

During test pit activities at the Himco site, large quantities of leachate filled each of the
test pits excavated in the main landfill area, and several of the trenches excavated south of
the main landfill area. Leachate at the site is generated primarily due to rainfall
infiltration. Groundwater migration through the waste and natural biodegradation of the
waste contributes to the generation of leachate at the site also. The leachate at the site has
been found to contain VOCs, semi-VOCs pesticides, and metals.

The function of a leachate collection system at the Himco site would be to minimize or
eliminate the migration of leachate from the landfill area to groundwater or to nearby
surface water systems. A discussion of leachate collection specific to the Himco site is
presented in Attachment C.

Based on the chemical characteristics of the leachate, it is anticipated that the leachate will
need to be treated either on or off-site. The technologies to be evaluated for leachate
treatment are air-stripping for VOCs, carbon adsorption for semi-VOCs, and precipitation
for inorganics.

Air Stripping
Alr stripping is a mass transfer process in which VOCs are transferred from the aqueous to

the vapor phase. Depending on the solubility and volatility of the contaminants, air
strippers are capable of removing greater than 95 percent of the VOCs present in the
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influent to the unit process. Specific removal rates include the physical characteristics of
contaminants, temperature, air-to-water ratio, and the physical characteristics of the air
stripping equipment. For the Himco Dump Superfund site, due to the flow rate desired
and VOC:s present, a packed column or tower using counter-current flow of air and water is
assumed. This configuration allows for high air-to-water contact time, required to achieve
high removal efficiencies.

Air stripping should be effective for removing the VOCs present in the Himco leachate.
Therefore, air stripping is retained for further evaluation.

Carbon Adsorption

The basic principle of operation for carbon adsorption is the mass transfer and adsorption
of a molecule from a liquid or gas onto a solid surface. Activated carbon is manufactured
in such a way as to produce extremely porous carbon particles whose internal surface area
is very large (500 to 1,400 square meters per gram of carbon). This porous structure
attracts and holds (adsorbs) organic molecules as well as certain metal and inorganic
molecules.

Adsorption occurs because (1) the contamination has a low solubility in the waste, (2) the
contaminant has a greater affinity for the carbon that for the water, or (3) a combination of
the two. The amount of contaminants that can be absorbed by activated carbon ranges
from 0.10 to 0.15 gram per gram of carbon (U.S. EPA, 1990).

Chemical Precipitation/pH Adjustment

Chemical precipitation is applicable for removing inorganic contaminants from leachate
and groundwater. Precipitation is a process by which the chemical equilibrium of a waste
stream is altered to reduce the solubility of heavy metals. The metals precipitate out as a
solid material and dre taken out of the solution by solids removal processes. Metals
precipitation is not one unit operation, but a combination of coagulation, flocculation,
sedimentation, and filtration processes.

The solubility of most heavy metals is reduced by raising the pH of a wastewater from 8 to
12. Some arsenic species are anionic and may not be removed by precipitation. However,
these species may adsorb to the solids produced in the precipitation process.

Adjustment of pH alone, however, is usually insufficient for removal of the insoluble metal

hydroxide solids. Coagulants, such as iron salts, alum, and polymers, must be added to
neutralize charges and to cause the formation of metal precipitates. Chemical coagulants

17



are added in a rapid mix tank and are followed by gentle mixing or "flocculation,” which
causes interlattice bridging and formation of flocs which settle rapidly. The settled solids
can then be removed by a clarifier, a filter, or both.

Four options for disposal of treated leachate will be evaluated by the FS team for the
Himco site. The four disposal options are discharge to Publicly Owned Treatment Works
(POTW), National Pollutant Discharge Elimination System (NPDES) permitted discharge,
infiltration, and injection.

Discharge to the POTW would consist of discharging treated leachate to the City of
Elkhart wastewater system. A NPDES discharge is typically for discharges to surface water
bodies. The feasibility of discharging treated site leachate to Christiana Creek, the
St. Joseph River, or one of the three on-site ponds will be evaluated. Infiltration would
consist of spray applicating the treated leachate over the ground surface at some point on
or off site. Injection would consist of injecting the treated leachate to the aquifer system
through injection wells.

2433 Gas Collection and Treatment

The Himco site produces landfill gas (LFG) naturally due to the decomposition of organic
material in the dump. The EPA guidance document states that LFG collection should be
evaluated during the FS if the following situations exist at the site: (1) homes and buildings
are within 1,000 feet of the landfill; (2) the final land use of the landfill involves use by the
public; and (3) the landfill produces excessive odors (EPA, 1991). Situation 1 is definitely
applicable to the Himco site. It can be argued that Situation 2 is applicable because the
site is used for hunting, dirt bike riding, hiking, etc. It can also be argued that Situation 3 is
applicable because nearby residents complained to the SEC Donohue RI field team about
the "terrible” odors coming from the landfill, especially during the summer montbhs. For
these reasons, gas collection and treatment will be retained for detailed analysis. Both
passive and active gas collection systems will be evaluated and are preliminarily discussed
in Attachment D.

Passive LFG control systems alter subsurface gas flow paths without using mechanical
components. The passive systems to be evaluated are pipe vents and trench vents. Pipe
vents are used to vent LFG at points where it is collecting and building up pressure. They
are often used with flares that burn the LFG at the point of release. Trench vents usually
consist of gravel trenches surrounding the waste site. They form a path of least resistance
through which gases migrate upward to the atmosphere.
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Active LFG control systems use mechanical means to alter pressure gradients and redirect
subsurface gas flows. The most logical active system to be evaluated is gas extraction wells
equipped with gas collection headers and vacuum blowers or compressors. Gas extraction
well systems typically consist of a series of extraction wells spaced throughout the landfill.
Vacuum blowers are used to extract the gas from the wells and push the collected LFG to
treatment or release point.

The technologies to be evaluated for LFG treatment are thermal treatment and direct
release to the atmosphere. Thermal treatment of collected LFG is accomplished by
flaring. Flaring systems typically consist of mixing LFG with an auxiliary fuel and feeding
the mixture through a vertical, open ended pipe. Pilot burners next to the end of the pipe
ignite the mixture. As the name suggests, direct release of LFG to the atmosphere consists
of collecting and releasing LFG directly to the atmosphere without thermal treatment.
This technology may be applicable at Himco if a cap is constructed over the dump.

244 Groundwater Collection, Treatment and Disposal

Collection and treatment of groundwater is a common component of the overall
remediation of municipal landfill sites. The three groundwater control measures evaluated
for the Himco site include: plume interception and treatment, water table drawdown, and
an interceptor trenches. These measures are described below.

The plume interception alternative involves intercepting the plume down gradient of the
site by means of a line of shallow extraction wells and treatment of the groundwater by
air stripping, carbon adsorption, and metal precipitation (refer to Attachments F and J for
site-specific discussion of plume interception).

The groundwater table drawdown alternative involves pumping groundwater from the deep
portion of the aquifers to effectively drawdown groundwater to below the base of the
wastes in the landfill. For this alternative, extraction wells screened in the the deep portion
of the aquifer, will be installed within the landfill area. The extracted groundwater will be
discharged to the St. Joseph River without treatment (refer to Attachments G and H for
site-specific discussions of this alternative).

The interceptor trench alternative involves intercepting groundwater by means of
interceptor trenches upgradient of the site. This measure will result in groundwater
drawdown to below the base of landfill waste. The extracted groundwater will be
discharged to the St. Joseph River without treatment (refer to Attachments E and I for
site-specific discussions of this alternative).
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2.5 Screening of Technologies

The technologies identified in the previous section are screened based on effectiveness,
implementability, and cost.

Effectiveness of each technology is established by three criteria: the potential short-term
and long-term effectiveness of the process options in controlling the contamination, the
potential impacts to human health and the environment, and how proven and reliable the
process is for remediating with regard to the matrix, contaminants, and the conditions at
the Himco site.

Implementability of each technology is a measure of both the technical and administrative
feasibility of constructing, Opefating, and maintaining a remedial action. Technical
feasibility refers to the ability to construct, reliably operate, and meet technology-related
requirements. Administrative feasibility refers to the availability of facilities, equipment,
and personnel pertaining to a specific technology, and the ability to obtain the proper
agency approval for the remedial action alternative.

Costs are developed by estimating the relative capital expenditures necessary to implement
an alternative. These costs are based on vendor quotes, generic unit costs, and prior
similar cost estimates.

Figure 2-2 presents the screening process for the identified process options.
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3.0 DEVELOPMENT OF ALTERNATIVES

3.1

Introduction

In this Section, technologies and related process options which emerge from the
identification and screening of technologies in Section 2.0 are combined into alternatives
for the total site. The alternatives developed will eventually be evaluated in detail as part

of the FS.

Because many municipal landfill sites share similar characteristics, they lend themselves to
remediation by similar technologies. To take advantage of this aspect of landfills, the
U.S. EPA has developed somé tools and methodologies to streamline the RI/FS process
for these sites. U.S. EPA has established a number of expectations related to remedial
alternatives and listed them in the National Contingency Plan (NCP). These include:

The principal threats posed by a site will be treated wherever practml such as
in the case of remediation of a hot spot area.

Engineering controls such as containment will be used for waste that poses a
relatively low long-term threat or where treatment is impractical.

A combination of methods will be used as appropriate to achieve protection of
human health and the environment. An example of combined methods for
municipal landfill sites would be containment (capping) of the landfill contents
with institutional controls.

Institutional controls, such as deed restrictions, will be used to supplement
engineering controls, as appropriate, to prevent exposure to hazardous wastes.

Innovative technologies will be considered when such technologies offer the
potential for superior treatment performance or lower costs for performance

similar to that of demonstrated technologies.

Groundwater will be returned to beneficial uses whenever practical, within a
reasonable time, given the particular circumstances of the site.
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32 Development of Alternatives

In formulating site encompassing alternatives, an iterative process is used which
systematically pairs applicable technologies to the defined waste matrices. Specific to the
Himco site, matrices requiring analysis include groundwater, leachate, the contents of the
landfill and landfill gas. Pollutants of concern include VOCs, semi-VOCs, and metals. To
the extent possible, alternatives are developed to present an array of conventional and
innovative treatment technologies, risk levels, and cleanup costs.

Section 2.0 of this report includes a discussion on the process for establishing RAOs. The
alternatives formulated in this section are purposely developed to be flexible to
accommodate a range of options from the least stringent to the most stringent treatment

options.

It should be recognized that the groundwater, leachate, contents of the landfill, and landfill
gas treatment operations discussed in Section 2.0 are separate processes, yet they are very
interdependent. For instance, although source control alternatives are discernible activities
unique from groundwater remediation, the extent of source control activities may have a
direct impact on the need for groundwater treatment or on the duration and extent of
groundwater treatment. Therefore, in developing total site alternatives, arrays of umit
technologies for the contents of the landfill, leachate, landfill gas and groundwater matrices
are prepared so that they can be matched to develop site alternatives to attain the desired
preliminary remedial goals.

The development of site-wide alternatives is in part based on the following:

. The no action alternative is included as part of the detailed alternatives
evaluation in the FS to provide a baseline against which other alternatives may
be compared.

. Institutional controls are included within remedial alternatives in order to
prevent exposure to hazardous wastes.

. Results of the RI show that the leachate in the landfill proper is contaminated by
VOCs, semi-VOCs and metals. However, the impacts to the groundwater
downgradient of the landfill is minimal and groundwater is currently
contaminated with relatively low levels of inorganic compounds (e.g., arsenic at
54.5 ug/1 in well E2). Results from the combined Phase I and Phase II data
baseline risk assessment is not available at this time to determine whether there
is a need to implement a groundwater remediation alternative. It is possible
that the RAOs may be met by eliminating exposure routes, without inclusion of a
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322 Alternative 2 - Containment by Means of a Clay Cap, Passive Gas Collection,
Groundwater Monitoring and Institutional Controls

Alternatives for the Landfill Contents

This alternative includes containment of the landfill by means of a clay cap, collection of
landfill gas via a passive gas piping network, and monitoring and institutional controls
including controls in the form of deed restrictions, fencing and use of the groundwater. If
the results from the combined Phase I and Phase II sampling program and baseline risk
assessment indicate that the groundwater is posing unacceptable risks (accumulated excess
cancer risk greater than IE-04 or hazard index of greater than 1), then one of the two
groundwater remedial controls recommended in Section 2.0 will be implemented.
Similarly, if subsequent groundwater monitoring identifies the migration of contaminants
to the groundwater, and that one of the following criteria applies:

. The accumulated excess cancer risks due to exposures to groundwater down
gradient of the site exceeds 1E-04; :

. The accumulated excess non-carcinogenic risk due to exposures to groundwater
down gradient of the site exceeds a HI of 1; or

. MClLs are exceeded;

then, groundwater remedial controls may be instituted. The FS will identify the wells to be
included for groundwater monitoring and will present a statistical mechanism to determine
whether the criteria described above are exceeded and a groundwater control measure is
needed.

The cap would include a six-inch vegetated soil layer underlain by two-foot low
permeability (permeability of less than 1E-07 cm/sec) clay cover. A passive landfill gas
collection system would be included as part of the cap. The gas well nests will be equipped
with a flare system to treat the gases. Leachate from the landfill is assumed to not be a
concern due to the implementation of the clay cap which will drastically reduce the
amount of infiltration to the landfill, and thus minimize the generation of any leachate.
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groundwater remediation alternative. However, as a contingent measure, system
alternatives formulated on the following pages have been considered to include
provisions for groundwater remedial control measures to ensure the protection
of human health and the environment. The selected groundwater remedial
alternatives include options for mitigating potential future contaminated
groundwater transport away from the landfill area and preventing contact
between the groundwater and the waste within the landfill.

. Contaminated leachate from the landfill is best addressed via collection in
leachate wells. Options for treating the contaminated leachate include transport ®
to an off-site POTW or TSDF, and construction of an on-site treatment system. -
The selection of which treatment option to incorporate will be dependent upon
the volume of leachate requiring treatment.

. One area of high organic contamination within the contents of the landfill was
identified as part of the RI. U.S. EPA is considering remediation of this area as
part of an emérgency response action. No additional hot spots or areas of
significant contamination have been identified or defined to require treatment.
Therefore, no provisions are included within a number of the alternatives for
contaminated soils or waste in the unsaturated zone of the landfill.

. The heterogeneous nature of the Himco site precludes the use of ISVE, in-situ *
biological treatment, stabilization or thermal treatment processes for addressing
the contents of the landfill. Preference is given to containment options such as
capping that will reduce the "diffuse” contribution of contaminants from the =
municipal waste.

A total of four alternatives, including no action, evolved for remediating the landfill
contents, and two alternatives evolved for groundwater control measures from the
development of alternatives.

3.2.1 Alternative 1 - No Action

As noted above, the no-action alternative is required as part of the NCP and provides a
baseline against which other alternatives can be compared.



32.3 Alternative 3 - Containment by Means of a Clay Cap, Passive Gas Collection,
Leachate Collection and On-Site Treatment, Groundwater Monitoring and
Institutional Controls

Alternative 3 is similar to Alternative 2 as it includes similar elements for remediating the
landfill contents and provisions to implement the groundwater remediation controls.
Alternative 3 also includes collection and treatment of the contaminated leachate in an
on-site treatment plant or a discharge to public owned treatment works (POTW) or to an
off-site treatment, storage and disposal facility (TSDF).

Leachate from the landfill would be collected via a series of shallow perimeter wells.
On-site treatment of the leachate is assumed to include air stripping in conjunction with
vapor phase granular activated ¢arbon for treatment of the off-gas for the VOCs present, |
aqueous carbon adsorption for removal of the Semi-VOCs present and chemical
precipitation for control of the metals.

32.4 Alternative 4 - Containment by Means of a Multi-Layer RCRA Cap, Active
Landfill Gas Collection and On-site Treatment, Leachate Collection and On-Site
Treatment, Groundwater Monitoring and Institutional Controls

Alternative 4 is similar to Alternative 3 except a multi-barrier (RCRA-type) cap would be
constructed instead of a clay cap and the landfill gas collection system would be equipped
with blowers in lieu of a passive collection system. The provisions for implementing

groundwater alternatives is similar to Alternatives 2 and 3. ‘

This alternative is the most extensive remedial action being considered. First, the -
multi-barrier cap is more protective in controlling water migration through the landfill area
and at preventing the diffuse dispersion of landfill gases. Second, the active landfill gas
collection system will accelerate the removal of gas from the landfill and provide a defined
means for collecting and controlling the gas. Third, the landfill leachate will be collected

" via leachate wells and treated on-site or discharged to POTW or an off-site TSDF (similar
to Alternative 3). Fourth, the groundwater monitoring and remedial action contingency
plan will be similar as that presented in Alternatives 2 and 3. A RCRA cap would include
a 24-inch soil cap, 12-inch sand drainage layer, flexible membrane layers and 12-inch cover
soil.

Groundwater Alternatives

The provisions to implement a groundwater control measure were presented in
Section 3.2.2. Based on the screening of technologies in Section 2.0 of this memorandum,
the following groundwater remediation alternatives will be considered for a detailed
evaluation in the FS.



. Alternative 1 - Plume Interception and Groundwater Treatment

Alternative 1 includes installation of the plume interceptor wells downgradient of the site
and groundwater remediation via air stripping, carbon adsorption and metal precipitation.
This alternative may be coupled with any of the soil alternatives in order to meet the
site-wide preliminary remediation goals. However, this alternative is most viable for
Alternative 2 of the landfill content in which no leachate collection measure is considered.

The groundwater Alternative 1 may be implemented at a portion of the landfill down
gradient side (one-third or two-thirds), depending on the nature of the contaminant
releases from the landfill.

Alternative 2 - Gfoundwa‘vte‘r Drawdown. No Treatment.

Alternative 2 includes groundwater extraction wells to drawdown the water table in the
landfill to eliminate mixing between the groundwater and landfill contents. This
alternative is most effective with the landfill contents alternatives, which include.a leachate
collection system. Additionally, this alternative is effective if evaluation of the monitoring
data suggests that groundwater mixing with the wastes at the landfill is the primary
mechanism for contaminants release from the landfill.
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4.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

ARARs are any local, state, and federal promulgated standards or regulations that pertain
to contaminants, actions, and locations. A preliminary summary of potential ARARs for
the Himco site is presented in Table 4-1. This summary of potential ARARS is presented
in this memorandum to allow U.S. EPA and IDEM personnel to comment on and to
modify the ARARSs.
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TAME 4-12

SOURY OF POTENTIAL ARARS (CONTINULD)
BIN00 DN SUPERFUMD SITE
ELRRARY, INDIANA

At Begulations . __Aselisghle Rulss Annlisabilngy Cleazifisatien —lms Affzatsd Pegsien of Alsegnetivy

CLEAN WATER ACT (CUA) OF 1977
AS AENDED (3) U.8.C. 1231}

(CONTINVED)

122 Pesnit applicstion (nfermecion must bo sudmitted,
iasivding & dessription of setivities, listlag of
envisennsntal pernits, ote.

Nealter and vepert rosults ae requized by permis
(ot lesst ammually).
Cosply vith edditionsl posmit sonditions sush a8
* Duty ¢ aitigete say sdvarse effects oa sy
dischacge.
* Peepes op Lton ond of
systems.
o 12) 133.1-3 Bstablioh erlteris and dacds for hael Astlon Applicadle Gsoundvacer Discharge
Ceitecis and Standards for the 125.100 Sesed soquiremcats is permits unders Sactions
Natlonsl Pellutant Disshsrge 123,184 301(0) and 402 of cthe CWA.
Eliminacion Systom Bevelep and iluplensns the Best Management

Prostices (M) pregran and laserpesste in
the BPDES perwit te preveat the valesse of
tenis sonstituents co sucfose vaters.

The BIP program must:

® Establish specific proceduses for the sentrol
of tonle snd hasasdeus peliutenc spills.

* Inslude & prediction of dicection, sote of flow,
and tetel quantity of tenie pellutants where
enpecionse iadleater 2 ressenadle potentisl fer
equipnent falluge.

peop of selid snd hasardous
waste In acsordance vith segulacions premulgated
undas RCRA.




~e
-

———eebiAlBoanlatiene

CLEAN WATER ACT OF 1977
AS NGEWOED [3) B.5.C. 12331)
(CONTINUED)

40 CFR 136
Guidelines Escebliishing Tess Preseduses
for the Analysia of Pellutancs

40 CTR 144
sound lnjection of Vaster snd
4 Croundvater

40 Crm 03
Genecal Preog tmant Regulactions fo¢
Ealeting and Wew Seuvses of Pellucion

Olschasge te POTY

—fgalisable Rules

136.1-138.8

200(%)

18812
144,103
180,10

144.16

TAMLE &-)
SUOUAY OF POTEINTIAL ARARS (COWTINUED)
SINCO DMP SUPERFWD SITE
ELEMARY, TWOIaMA

JE——— I VUT1TVVT A,

, esatslner mscerisls, Aetion
ibed.

Sangle p ten p -
snd maniones allovedle holding times ase p

The dissharge amst Bo comsistont with the
sequizeneat of a Wetor Quallty Mansgemens plaa
oppeeved by EPA undes Sectien 208(b) of the
Clesn Vater Ast.

Ascion

UIC program prehibite: Astion
* Jajestion setivities that sliov mevement of

eontenlasats Late underground sourses of

detakiag wager (PSDN) and roswuit ia

vieletions of MCLs or advessely affeet hasich.

* Constcvetion of mov Closs IV wolls. ond
len and sl of enlsting wells.

Uells wsed to Llajest aonc d 8 ‘ that
hae beon seested and is belng celnjected Late the
same formation fres vhieh it was vithdrawn sre net
peohidited Al setivity (s part of CERCLA o5 RCRA
astions.

All havsrdous weste tajeecion wells muet slee
senply with he RCUA coquicoments.

Spesifis prohibitions prealude the dischacge of Asatlion

peliuconts te POTVW chat:

® Cronce & fice ov espleocstion hasard ia the POTV.

Applieable

Applicable

Applissbdle

nea

s of 17

Groundvetes Dischacge

Groundvates Discharge

Croundvater Dlocharge

GCeoundvater Dischacye



TAME 4-1
BRGURT OF POTENTIAL ARARS (CONTINUED)

BINCO DINP SUPERFUND SITE
SLENART, INDEARA

3ot 17

R ¥ U TT1 [T VTV —— T TV TT1IUN VT E— 10TV Slassifieaxien ° __Trms..  Affsesed Pestien of Alternacive

CLEAS VATER ACT (Cwa) OF 130?
AS AMINODED {3} U.8.C. 1231)
(CONTINUED)

CLEAN AIR ACT of 1963, AS NEWED Ssetiem 101
(42 U.5.C. 7e01)

30 R 30704 1)
July 29, 1989

32 R 3760 s
Febeuagy 3, 1907

20 Cr 1010 ALL Posts
Wacher Pretection

® Ase esssesive (pB <1.9).
© Obegrvet flow sesulting ia Lunteslesenss.

® Age dischesged at & flew rate endleov
eoncentsation that will vesuls ia Intesfevenss.

LI { the ot satesing
the tursatasat plans that weuld sesult ia
Lazecfosonss, but ia as sase selse the POTW
taflvent tempecatuse sbove 104%7 (40°C).

Design systan o spessts eder fxes.

Sovise fugitive and oder culssien sentvel plea for
this seation,

Applicable fedesal vaste quallity esttenis for the
pratection of equatie Life auet be couplied wicth
vhen covizennental fasters sre Delng sensidesed.

Proposed devds fox 1 of ealssl of
welstile erganies (CAA roquitemsats to be previded).

Rules sce odninistored by 1068A and do net
enceed fodecal vequisemsnss.

Astica

Astlom

Astiom

Mation

Applileabdle

Appliasble

Applieable

Applicable

Alr Scripping
Eassvation

Gas Collection

Land Tsestment Optlons

Gcouadwstar Dischorge

Gas Colloestion

Any pertion of sltermative Llavelving
treatmsat, consolidetlion, encavstion or
dischacge.
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SOLI0 MASIE DISPOSAL ACT (SUBA) AS AEIED OY
RESOURCE ¢ BRECOVERY ACT (ACRA) OF 31976
(42 U.8.C. o901)

40 CIR 264

-Il:s fou Owneve and 'o-o.—ol of
& Hasse ¥ and

! sposal (150) Feellistes

Pispesal and Closvuece Rogquizemsass

Subpart O

204.28

364,71 ond

ea.n

L LTS )1

264.22¢

364.221(0)

TAME ¢-1
SEGURT OF POTENTIAL ARARS (COWEINUED)

PEE—— VU7 V1V S,

Avea fren vhieh tale sse

sequize slesaup 1o Levels satabiiohed vw o—g

soquivensats.

Poes-el saze -o that alte Qo
Latatned sad

BCRA pesnit-by-sule roquirensats amet be

conplied with fos diseh of ACRA é

wastes s POTH's by trwek, soll, os dedlested pipe.

 { o4 coquires ton
of aned -o-. fussh and s
atalsisstion or olininstien of '0:-0-02-.

pe of & ¢ waste, b sonstituonts
leschase, sontominsted runeff, o¢ hasssdous weste
i.--’ produsts.

Bispesel or & inacion of
styuesuces, and sells.

QL pment ,

Moot health-bosed lovels of wmie.

Sse twe Llases bolow the waste, o tep Kimer thae
prevents vaste algration Laze the linee, and o
bettem Limer that prevents vests sigsstien
theough the lines th T S the pest-ol

poried.

of ovtfose Lopoumdmont.

pping

Astlen

Applissble

Astion

Astien

Astion

Applieshle

Astien

Rea

| 1Y

Appliesdle

Rea

¢ of 17

Kseavecion

Croundwster Discharge

Removel /DLopessl

Contelnment
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TANLE 4-1

SIMURY OF POTENTIAL ARARS (COSTIWED)

SINCO P SUPERTWID S1TS
ELEBARS, INDIANA

e LavalReaylanisae. _ _ Aeslicabls Buiey . sesliaMillar Slessifisatisn ' __Yree _  affsstsd Pertien of Altemasive

SOLID VASTS DISPOSAL ACT (SWOA) AS AMZNDED 8Y
RESOURCE ¢ RECOVERY ACT (RCRA) OF 1976

182 v.8.C. ev01)

(CONT WD)

Subpers X Ssandacde fer alsesl) wnise {leng-term Astion | TVY Teestmsnt Options
setsievable age, th i other tham . to
iasl opea open dotonstion,
chantaal, phyelesl, ond biclegieal tsestasar walse

uslng other then tanks, ousfoes Lapeundasacts, or

land tycotasnt units) soquise new aiseellonceus

wnite to setiefy 3 sl pest

otandasds by pretestion of graundveter, suefsse

wetes, and siz quality. and by Lialting suzfece

and subsucfase migrasion.

Subpart D Teostasat of vestes subjeet to ban oo land Astlen ReA Tsestment Options
dioposel muet sttala Llevels sabi ble by best
damsasteaced ovalisble Srestmat teshnslogies
(B0AY) for soeh hassrdous semstictuens In oach
11sted vaste.

264.2318(s) (1) . 1 or & 4 ten of all vasse residues, Astion Applisable Remeval /Olspecel
ond ! 4 yoL » s {0.8.,
264,230 linags, dibes) cancaminated subsolls, ond
" and oquip tnsted with
vaste and Leseh oad of thea as
hasacdous weste.
264.228(s)and(d) Plasement of & cap oves hoserdous weste (o 3., Applicsdle Actien Capping
264.238(») olesing o landfill, o eleslng & susfsee
284.318(0)end(b) Llapoundasac or vaste pile oo & lendiill, or
264.310(e) similaz setion) sequizes & eover designed and
268.111 senstevated fos:

® Previde long-tomm wininisstion of aigsetion of
Liquids threugh the sspped ares.

® Funetion vwith sialsun ssiatenanss.




— o baveifesulatiens. . ___fesiiashis Bulsa

SOLI® WASTE DISPOSAL ACT (SWDA) AS AMDIDED Y
ALSOURCE ¢ RECOVERY ACT (RCRA) OF 1976

{42 v.5.C. ev01)

(CONTINED)

384251

Susrface Water Control 264.251(e)($)
364200 e) ()

264,301 (e)(4)

TABLE &-)
SWOUARY OF FOTENTIAL ARARS (CONTINVED)
WINCO PRSP SUFERIVUD SITE
ELRSART, [NDIASA

RS T VT TV VU S

. P deal and alat eceslon o¢
sien of the eover.

® Ascesmedate settling and subsidenae oo
shat the sover’s Lategsity Lo asintelined.

® Bove & pesusabilicy lase chon or oqual ke the
posusability of eny betteom Linex syssem ot
astussl subeeils procens.

Sliataste free Liquids, stabliliise wastes befece
sspping (susfese lmpoundssnts).

pos wse of property s
te prevens damage te the seves.

Pesccnt run-on and runeff frem damagiang covec.

» " " P Fo—y

’ ond y weed e
Lesacs waste oolls (laadfiils, weste piles).

Sispessl os & of oq '
ssrustuces, and sells.

Sse Liner sad Lesshate eellcetion and remavel Asslon
systam.

Poroont run-on and esatrel and ecllect runeft Astion
frem s 34-houe, 23-yoar stomm (vestes plles,
1aad sseatmenc faetlicior, Llandfills).

ReA

Vaste Plies

Load Trestment Presess Techaslogies
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TAMSE 4-8

SREURY OF POTSRTIAL ARARS (CONTINVED)

]
——lava/Resvlatiens .. jesiisshle Mules = o Meslisshildte Slosifigeion  _Iree Alfsgsed Pectisa of Altecnasive
327 INDIANA ADWISISTRATIVE CODE (1AC) -

Yater Kansgament 2-1 Suclace Waser Quality Scandards ase in 327 IAC 3. " Astism Appliceble Oroundwstes Discharge
The rule spplics to oll weters of the stase.
“Uetors of the state: onans sush soowmslissions of
veter,  { and wnd d 1 and
artifietel, publie sad p or pazte th "
whish are vhelly os pactislly vithia, flow theough,
oc bocdes wpen this stata, but the term doss met
iaslude ang private pend, o cap off-strean pond,
geservels o¢ fasiiicy buile for redustion or
sontrol of polliution or svoling of wetor prier
to dissharge wal the dleeh hosef
asuses o thisatens te couse water pelletion.
Although ast spesificslly asntioned, wetleads
ase_lasludsd is shis definition.

-8 Requi the p ble for & spill than
theestens to onter and damege werers of the stete
te Lamedistely veport the spill e IDEN,
Lamediately netify dovansteean water wsess,
Lmasdiately sontaln and clasnup the spill, snd to
file zeposts se voquiced by IDENM.

b ] 317 1AC 3 soquires & permit t6 emmstrwst vastevates
tzsstnent fsellity snd sloe foc sover catensions
ssrving s pepulstion oquivelent of 23 of mere,
2.500 gpd of snse, o2 over 300 foet In length and
sontslns stendards for these foellities.

Sffluent Liaits aust do sbtained prier to appiping
fec the construation pormit.
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TABLE &-1

SNOURTY OF POTERTIAL ARARS (CONTTINED)

ELERARY, INDIANA

—  tevfResulattems . __sesliaMaPules . o AssllesMllty Slasuifisation  _ Tree . Alfssted Pacsisn of Altsenasive

317 INDIANA ADMINISTRATIVE CODE (IAC) (CONTINED)

ia
tablished
Beasd of
the

Amsciesh Weter Works Assealstion Jtandsrds or

Stata Public Bealth snd Envirennontel Mansgers,
ascaptsble to the Commissioner.

Tootiicy mest somply with sealtary o¢ heslth
7 the Sceat Lobea-Uppor Nisolestippl Rive

segulacions sad eonfesn to design esitesl
*Roccansnded Sroadards fo¢ Yager Worhe® o

319 INDIABA STATE ADNINISTRATIVE CODR (IAC)
SOIL AND OESAIS REMOVAL

Applicable Capping

Astion

Mocansnt of & cap over o Loadfil) requires &
coven designed and ctmstrusted tes

-8
3-4s
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ATTACHMENT A
AREA OF THE CAP




TECHNICAL MEMORANDUM - Area of the Cap
DATE: March 31, 1991

TO: Mehdi Geraminegad

FROM: Karen Roberts

SUBJECT: EPA ARCS V Program

Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026

Surface Area to be Cgp: apped as Part of Remedial Action

The purpose of this memorandum is to summarize the calculations used to estimate surface
area to be capped as a part of the potential remedial action for this site and to provide a
description of the methods used to estimate this area.

The extent of the landfill was determined by use of geophysical testing, test pits, and aerial
photographs. The cap will cover the extent of the landfill as well as a parcel of land
southeast of the site. The additional parcel is bordered on the south by County Road 10,
on the east by Nappanee Road Extension, and on the west by residential property.

A Himco Dump site map with existing 500 x 500 foot grid was used to estimate the area to
be capped.

The following area to be capped was determined from the map:

(9.75 grid blocks) x (250,00 square feet) = 2,437,500 square feet

R/HIMCO/AC4

Page 1



ATTACHMENT B

INFILTRATION/MIXING RATIO




TECHNICAL MEMORANDUM - Infiltration/Mixing Ratio
DATE: March 31, 1991

TO: Himco File

FROM: Mehdi Geraminegad

SUBJECT: EPA ARCS V Program
Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026

Evaluate Effecﬁveﬂéss of Capping

Capping would prevent direct contact with contaminated wastes at the site and would
reduce infiltration to groundwater and thereby reduce adverse impacts to the aquifer. The
effectiveness of the cap to minimize impacts on groundwater is evaluated by estimating a
mixing ratio which is dependent on the infiltration rate and groundwater flow rate
underneath the landfill (see Eq. 1 in the attachment). The mixing ratio was calculated for
three cases: no cap, non-RCRA cap, and RCRA cap. A higher mixing ratio means a less
effective cap and a lower mixing ratio means a more effective cap. The infiltration rate will
be estimated using the HELP model which has a built-in routine for climatic information
and for simulating infiltration rates for various cap and surface drainage conditions. The
calculations for mixing ratios will be presented in the FS report.

Page 2
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ATTACHMENT C

LEACHATE COLLECTION SYSTEM




TECHNICAL MEMORANDUM - Leachate Collection System

DATE: March 27, 1992
TO: Himco File
FROM: Mehdi Geraminegad

SUBJECT: EPAARCSYV
Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026

Leachate Collectioh Systems

Eliminating leachate infiltration to groundwater was considered or response actions to
mitigate groundwater contamination at this site. Because the bottom of the waste in the
Himco site is in direct contact with the site groundwater, a leachate collection system was
considered to cover the entire area of the landfill. The attached calculation sheets present
assumptions and analytical procedures to estimate the optimal leachate well spacing.
Based on this calculation, the optimal spacing between leachate wells was calculated to be
200 feet and the total required number of leachate wells were estimated to be 60 wells.

Page 3
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TECHNICAL MEMORANDUM - Gas Collection System
DATE: March 31, 1992

TO: Mehdi Geraminegad

FROM: Walter Tremel

SUBJECT: EPA ARCS V Program

Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026

Gas Collection »stjtem

Passive Gas Collection and Flare
This option provides for the passive collection and removal of the gases generated in the
landfill. The system includes an array of gas wells spaced approximately one gas extraction
well for every 1.6 acre (approximate 260 ft x 260 ft) of cap area. The gas wells are
connected to a header which in turn is connected to an array of VPAC and flare units.
Equipment required:

32 gas extraction wells.

10,000 ft. 3 inch schedule 40 PVC pipe and fittings

10,000 ft. long, six foot deep trench with pipe supports/protection

8 VPAC units

8 Flame units
Activ llection Flar
This option provides for a vacuum induced collection to removal the gases generated in the
landfill. The system includes an array of gas extraction wells approximately spaced one
well per 1.6 acre of cap area (approximate 260 ft x 260 ft). The extraction wells are
connected to a header, which is connected to a blower which induces a slight vacuum on

the extraction wells, and a flare stack where the organic contaminants are destroyed by
thermal destruction.
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Equipment required:
32 Gas extraction wells.
10,000 ft., 3 inch sch 40 PVC pipe and fittings
10,000 ft. 4 inch sch 40 PVC pipe and fittings
10,000 ft. 6 inch sch 40 PVC pipe and fittings
10,000 ft. Six foot deep trench wi}h pipe supports/protection
One Vacuum/blower 1,000 scfm capacity
One Natural gas fired flare stack -
One Size 2 - 480/3-phase VAC motor starter/breaker unit with NEMA 4 enclosures
500 ft. ‘1§ conduit with 3 - 10 AWG wires and 3 - 14 AWG wires

1,000 ft. 2 inch Natural Gas supply line with meter and pressure controls.
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TECHNICAL MEMORANDUM - Interceptor Trench
DATE: March 27, 1991

TO: Himco File

FROM: Mehdi Geraminegad

SUBJECT: EPA ARCS V Program
Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026

Volume Estimate of Groundwater to be
Intercepted Using Interceptor Trenches

Eliminating groundwater contact with the waste in the Himco Dump area was considered
as a response action to mitigate groundwater contamination at this site. Interceptor
trenches are considered a process option to draw water table down 1 to 2 feet below the
anticipated bottom of wastes in the landfill. This corresponds to an approximate water
table elevation of 753.00, a water table draw down of 1 to 2.5 feet in the landfill area. For
this purpose, interceptor trenches are considered along the east, north, and south
boundaries of the Himco Dump (See Figure in the attachment).

The table in the attachment provides length of each trench sector, water table drawdown,
and estimated flow from each trench sector. Flow in each sector has been estimated using
the flow equation (Eq. 3) to a slot from one side source (Refer to the reference). Based
on this calculation, the total flow which requires pumping and discharge to St. Joseph River
is estimated at 2120 gpm.
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TECHNICAL MEMORANDUM - Plume Interception
DATE: March 30, 1992

TO: Mehdi Geraminegad

FROM: Steve Padovani

SUBJECT: EPA ARCS V Program
Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026

Review of Groundwater Model for Interceptor Well
in the Contaminant Plume at the Himco Dump Site

Introduction

This memorandum presents the methodology and results of the numerical procedure used
to simulate the groundwater table for the plume interception alternative which is
considered for a detailed evaluation in the FS. The plume interception alternative was
considered to migrate any potential off-site migration of the contaminants through the
shallow part of the aquifer. The numerical simulation was performed to develop the well
setting which would effectively capture contaminants potentially migrating off-site.

Assumptions and Methods of Calculation

After a series of trial and error calculations, a cluster of well spacing at 230 feet was
selected and the drawdown associated with various pumping rates were simulated using the
"Pumping Test Design Model" program (Walton, 1988). Based on this simulation 35 gpm
was found to be the optimal pumping rate from each extraction well (see attached figure).
Drawdown quantities were first calculated for the fully penetrating model using the Walton
program. Drawdown values versus distance from the fully penetrating model were then
used to run the Walton program for a partially penetrating model. The partial penetration
values are attached and the associated groundwater elevation contours are plotted on the
attached figure.

The following assumptions were made for the fully and partially penetrating models:

. pumping wells fully penetrate the aquifer (fully penetrating model only);
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pumping wells are screened from the water table to ten feet below the water
table (partially penetrating model only);

well storage capacity is deemed negligible;

the aquifer is assumed to be homogeneous, isotropic, infinite in areal extent, and
constant in thickness throughout;

the outwash sands comprise the primary aquifer beneath the site;

there are no boundaries or discontinuities;

horizontal and vertical hydraulic conductivities are the same; and

the aquifer is unconfined, therefore, the top of the aquifer equals the initial
water level depth.

The following aquifer parameters wét_e_ assumed for the fully penetrating niodel based on
the results of the remedial investigation:

Aquifer Horizontal Hydraulic Conductivity (gpd/sq.ft.) 466.2
Aquifer Vertical Hydraulic Conductivity (gpd/sq.ft.) 466.2
Agquifer Thickness (ft.) 200
Artesian Aquifer Storativity 5.0x10-7
Water Table Storativity (dimensionless) 0.16
Extraction Well Effective Radius (ft.) 033
Top of Aquifer Depth (ft.) 9.0
Base of Aquifer Depth (ft.) 200
Initial Water Level Depth (ft.) 9.0
Production Well Discharge Rate (gpm) 35
Time after pumping started (min) (steady state) 12,000

The following aquifer parameters were assumed for the partially penetrating model based
on the results of the remedial investigations:

Production Well Discharge Rate (gpm) 35

Aquifer Storativity 0.16
Time after pumping started (min) 12,000
Drawdown with full penetration (ft.) See Attachment

(value from fully penetrating model based

on distance from discharge well)

Aquifer Horizontal Hydraulic Conductivity

(gpd/sq ft.) . 466.2

Aquifer Vertical Hydraulic Conductivity

Page 8§
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Radial Distance to Well (ft.) See Attachment
(value associated with drawdown
from fully penetrating model)

Aquifer Thickness (ft.) 200
Distance from aquifer top to bottom of production well (ft.) ‘ 19
Distance from aquifer top to production well screen top (ft.) 9
Distance from aquifer top to bottom of observation well (ft.) 19
Distance from aquifer top to top of observation well screen (ft.) 9

The values from aquifer top and base depth, thickness, and initial water level depth were
determined from borehole and monitoring well water levels along the southern end of the
landfill as listed in the RI report. ‘The top of the aquifer (or initial water level depth) was
determined by averaging the depth from ground surface to the water table in monitoring
wells on and surrounding the site. Aquifer thickness was determined by subtracting the
initial water level depth from the most common aquifer depth. Aquifer depths ranged
from approximately 200 feet to 480 feet below ground surface. However, aquifer depths
exceeding 200 feet appeared to be primarily along the western end of the site.

Drawdown values were subtracted from natural groundwater level elevations on-site to
produce new water table elevation contours.

Results

The attachment provides the computer simulation print out for the above simulation. The
attached figure presents the simulated groundwater contours resulting from the steady state
pumping of nine wells at 35 gpm.

The extraction system appears to effectively intercept groundwater along the southern

boundary of the landfill. The top portion of the groundwater aquifer is successfully
captured according to this model.

onclusions

A pumping rate of 35 gpm would effectively alter the natural groundWater flow direction in
order to capture any contaminants in the groundwater with little affect on the surrounding
area.
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Fuwy Penerratimg Mobel

'

(35 9pm)

DATR BASE:

AQUIFER WORIZ. HYOR. CONMD. (GPD/SQ FTIz  468.20
AQUIFER VERT. WrOR, COND. (6PDISQ FTiz  de66.200
MULFER THICKNESS (FTis 200.00

ARTESIAN AQUIFER STORATIVITY tDImiz 5.9u000-07
WATER TABLE STORATIVITY (DIn)= 0.1600

PRODUCT. WELL EFFECTIVE RuDIVUS (FTIz .330

TOP OF AQUIFER DEPTH (FT)=  9.00

BASE OF AUUIFER OEPTH (FTj= 200.00

INITIAL WATER LEVEL OEPTH (FT)=  9.00

INFINITE AQUIFER SYSTEA

COMPUTATION RESULTS:

PRODUCTION WLL O1schmmee Rate (epmr: (35.00)

TINE-DRANDONN OR WATER LEVEL VALUES (FT)

SELECTED DISTANCES (FT)

TIRE(RIN) 0.33 52.30 131.38 330.00 826.92
0.10 9.51 9.43 9.06 $.02 9.00
0.1¢ 9.57 9.15 9.08 9.02 9.00
0.2¢ 9.61 9.17 9.0 9.03 9.00
0.41 9.63 9.18 9.10 9.03 9.00
0.66 9.64 9.19 9.11 9.u4 9.u0
1.04 9.65 9.19 9.11 9.04 9.00
1.65 9.60 9.20 9.12 9.05 9.00
2.61 9.66 9.21 9.12 9.05 9.01
414 9.67 9.2 9.13 9.05 9.01
6.5 9.67 9.22 9.13 9.06 9.01

10.39 9.68 9.2 9.14 9.06 9.0;
16.47 9.68 9.2 9.14 9.06 9.01
26.10 9.68 9.23 9.14 9.07 9.0l
41.36 %.69 9.23 9.15 9.07 9.01
65.55 9.69 9.23 9.15% 9.47 9.01
103.90 9.69 9.24 9.15 9.07 9.02
ITYRY 9.70 9.24 9.16 9.08 9.02
260.97 9.70 9.2¢ 9.16 9.08 9.02
413.62 9.70 9.24 9.1¢ 9.08 9.02
655.54 9.70 9.25 9.1s 9.09 9.02
1038.9% 9.711 9.25 9.17 9.09 9.02
1646.63 .71 " 9.2 9.17 9.09 9.03
2609.74 9.72 9.26 9.18 9.10 9.03
4136.15 9.3 9.27 .19 9.11 9.03
6955.36 9.74 9.28 9.2 .12 9.u4
10389.54 9.75 9.29 9.2 9.13 $.05
12000.00 - 9.75 9.50 9.21 9.13 9.0

TIRE AFTER PUMPING STARTED(AIN1212000.00

~-—

282.16

Y.
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
y.00
9.00
9.0
9.00
y.00
9.00
y.00
9.00
$.00
9.0
.00
9.00
9.0
9.00
3.00
9.0l
9.01



UISTANCE-DRAWDUWN OR WATER LEVEL VALUES AT END OF PUmFINe PERIwY

NODE  RADIVSIFT)

L1

L - . VR AV R N PR

10
i1
12
13
14
15
16
1
18
19
20
2i

0.33
0.52
0.83
1.3l
2.08
3.3
5.2
8.29
13.14
20.82
33.00
52.30
82.89
131.38
208.22
330.00
523.01
828.92
1313.75
2082.1¢

ORAWOUNN OR WRTER LEVEL (FT)

9.7 /™
9.71
9.67
9.64
9.5¢
9.55
9.50
9.46
9.42
9.38 —
9.34
9.30 ~
9.25
9.2
9.17
9.13
9.09
X
9.03
§.01
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PARTT &Lu{ Perserrating MoneL

vkTa BASE:

PRODUCTION WELL DISCHARGE RATE 16Pm):
AQUIFER STORRTIVITY (DIMi: 1.6000E-01
TINE AFTER PUMPING STARTED (mIN1212000.00
UkawOOWN WITH FULL PENETRATION (FT4z €.75
AQUIFER NORIZ. WYOR. CONDUCTIVITY GPO/SQ FTi:
AQUIFER VERT. NYOR. CONDUCTIVITY 164PO/S6 £1:
RADIAL DISTANCE TO WELL (FTiz 3.3000€-01
MOUIFER TRICKMESS (FT): 2.0000E+02

35.00°

(35 qpm)

4.6620E¢02
466208402

DIST. FROM AQUIFER TOP TO BOTTOR OF PROD. lELL»iFT}= §.9000€+01
OIST. FROM AQUIFER TOP TG PROD. WELL SUREEN TOP (FT) 9.000ut+yy

DIST. FROM AQUIFER TOP TO BOTTOM OF O0BS. WELL

(FT)z 190006401 /

OIST. FROM AQUIFER TUP TU TUP OF OBS. MELL SCREEN(FTiz 9,0u00E+00

CONPUTATION RESULTS:

WELL FUNCTION: 1.1511£+02
DRANDOWN DUE TO PART. PENETR. IMPACTS (FTi:
DRAMDUNN MITH PART. PENETK. (FT)z  5.70

CTION WELL DISCHARGE RATE (ePmiz  35.00
R STORATIVITY (DIniz 1.6000E-0)

INE AFTER PUMPING STARTED (MIN1=12000.0G0
ORAWDOWN wITH FULL PENETRATION {FT)= 0.2
AQUIFER HORIZ. HYOR. COMDUCTIVITY GPD/SQ FDiz
AQUIFER VERT. HYOK. CONDUCTIVITY 14PD/S5E FTiz
RADIAL DISTANCE TO wWELL (FTiz 7.1000£-0l
AQUITER THICKNESS (FT)z 2.0000€+02

4.95

466208402
4.0020E102

DIST. FROM ARQUIFER TOP TO BOTTOm OF PROD. wELL (FT)= 5.2000E-01
DIST. FROM AGUIFER TOP TO PROD. wELL SCREEN TOP (FT) 1.90v0ityl
DIST. FROM AQUIFER TOP TO BOTTOW OF 0BS. WELL (FT): 9.0000E+00
DIST. FROM AGUIFER TOP TO TOP OF UBS. WELL SCREEN(FTiz 1.9000E+0L

CORPUTATION RESULTS:

WELL PUNCTION: o.0870E+01
DRANDONN DUE TO PART. PENETR. IMPACT

S
DRAWUOWE wITH PART. PERETR. (FTiz 3,33

e e e e e s e m e e o
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OATA BASE:

PRUDUCTION WELL DISCHARGE RRTE (GPm)z  35.00
AGUIFER STORATIVITY (OIm1z 1.6000E-0]

TINE AFTER PUAPING STARTED (MIN)=12000.00 . ’ i
OnewDOUN WITH FULL PENETHATION (FT):  0.67

AQUIFER NORIZ. WYOR. CONDUCTIVITY 6PO/SQ FT1: 4.66206402

AQUIFER VERT. HYOR. COMDUCTIVITY (GPU/SQ FT12 4.60208402

AAUIAL DISTANCE TO WELL (FT)z 8.3000E-01

AQUIFER THICKNESS (FT)= 2.0000E+02

OIST. FROM AQUIFER TOP TO BOTTUR OF PROD. WELL (FT)= 1.9000E+01

OIST. FRGR AQUIFER TOP TO PRUD. WELL SCREEN TOP tFT) 9.0000E+00

DIST. FRON AQUIFER TOP TO BOTTOM OF 08S. WELL (FT): 1.9000E401 1

DIST. FRUM AQUIFER TUP T TOP OF UBS. WELL SCREENM:FTIs 9.0000E¢00

COMPUTATION RESULTS:

MELL FUNCTION: 8.4016E401 A

DRANDOWN DUE TO PART. PENETR. IMPACTS (FT): 3.6l
DRANDONN WITH PART. PENETR. (FT)=  4.28

DATA BASE:

PRODUCTION WELL DISCHARGE RATE (GPmjz  35.00
AQUIFER STORATIVITY (DIn)z 1.6000E-0]

TIRE AFTER PUMPING STARTED (MIN1Z12000.00

ORAWOOWN WITH FULL PENETRATION (FTiz  ¢.03

AOQUIFER HORIZ. WYDR. COMDUCTIVITY GPO/SQ FTi: 4.66208402
AGUIFER VERT. NYDR. CONDUCTIVITY (6PD/SQ FT)2 4.06208402
RADIAC DISTANCE TO WELL (FTiz 1.31006+00

AUUIFER TRICRNESS 1FT iz Z.0000E+02

OIST. FRON AGUIFER TOP TO BOTTOM OF PRUD. WELL (FT13 1.9000E+01

OIST. FROM RUUIFER TOP TO PROD. WELL SunetN TuP (FT1 Y. vieutsou A -

OIST. FROM AQUIFER TOP TO BOTTOM OF 0BS. WELL (FTiz 1.9000E+0!
DIST. FROM AGUIFER TUP TO TOP OF UBS. WELL SCREEN(FT)= ¥.0000t+00

CORPUTATION RESULTS:
WELL FUNCTIONZ 6.9118E+0!

ORAWDOWN DUE TO PART. PENETK. INPACTS (FTiz  2.97
DRANDUNK WITH PART, PENETK. (Fl1z  3.00




ORTA BASE:

PRODUCTIUN WELL OISCHARGE RATE igPmi:  35.00

AQUIFER STORATIVITY (Dlmiz |.6000E-ul

TIME AFTER PUMPING STARTED (MIN1=12000.0¢

ORa®OGWN WITH FULL PEMETRATION (FT1z  0.59

MUIFER MORIZ. WYOR. CONDUCTIVITY GPO/SQ FT)= 4.6020E402

AQUIFER VERT. WYUR. CONDUCTIVITY (6PO/3G FTiz 4.6620E407

RAGIAL DISTANCE TO WELL (FTjz 2.0800E+00

MQUIFER THICAMESS (FT)= 2.0000£+02

OIST. FROM AQUIFER TOP T0 60TTOM GF PROD. WELL (FTi= 1,9000€+01
LIST. FROK AGUTFER TOP TO PROD. WELL SCREEN TOR (FT) 9.0000E+v0
OIST. FROM AQUIFER TOP TO BOTTGN OF 0BS. WELL (FTi= 1.9000E+0t 4
OIST. FROM AGUIFER TUP TO TOP uF OBS. WELL SCKEEN(FTIZ ¥,0000E+00

CORPUTATION RESULTS:

WELL FUNCTION: 5.4735E+0¢
. DRAWDOWN OUE TO PART. PENETR. IMPACTS {FT):  2.3%
ORAWDGWN MITH PART. PENETR. (FT):  2.94

DATA BASE:

PRODUCTION MELL DISCHARGE RATE iGPm)z 35,00

AQUIFER STORRTIVITY ¢Dim):z 1.600GE-ul

TINE AFTER PUAPING STARTED (MINI=12000.00

DRawDOMN WITH FULL PENETRATION (FTiz  0.55

AQUIFER HORIZ. HYDR. CONDUCTIVITY 6PD/SU FT1z 4.06020€402
AQUIFER VERT. NYDR. COMODUCTIVITY 1wPD/SU FTis 4.6620E402
RADIAL OISTANCE TO WELL (FT): 3.3000E+00

AGUIFER THICKNESS (FTI=. 2.0000E40¢ ]

V181, FRUR AGUTFER TOP TU BOTTOM GF PROD. WELL (FTI3 L yuusesul
0TS FAUA AVUITER TGP 7O PRUG. WELL SCREER [GF 1511 9.0000er0u
DIST. FROM AQUIFER TOP T LOTTOm Of 0BS. wELL (FT1= 1.9000t+0]
DIST. FROM AQUIFER Tup TG TOP uf OBS. WELL SUREENIFTIZ ¥.Qu0Gttou

CONPUTATION RESULTS:
WELL FUNCTION: 4.1568E+01

DRAWOOMN DUE TO PART. PENETR. IMPACTS (FT)z 1.7
ORAmuyuN w]TH PART. PERETR. 1#T4z 2,34

C e e e . —



Dala BASE:

PROOUCTION WELL OISCHARGE RATE tePmiz 35,00
IFER STORATIVITY 1DIMiz 1.6000E-0]

AFTER PUNPING STARTED (MIN1=12000.00
ORANDOMN WITH FULL PENETRATION (FTi2  0.23
MUIFER NORIZ. WYDK. CONDUCTIVITY €PD/SQ FT)z 4.6620E+02
AQUIFER VERT. HYOR. COMOUCTIVITY (GHO/5Q FT)2 4.0620€402
RaDIAL DISTANCE TO WELL (FT)= 5.2300E+(00
AQUIFER THIUKNESS (FT)z 2.0000£402
DIST, FROM AQUIFER TOP TO BOTTOM OF PRUD. WELL (FTi= 1.9000£+0!
DIST. FROM AGUIFER TOP TO PROL. WELL SCREEN TUP (FT)1 9.000utteu
OIST. FROM AQUIFER TOP TO BOTTOM OF 08S. MELL (FT)z 1.9000£+01 /
OIST. FRUM AGUIFER TUP TO TOv OF bS. WELL SCREEN(FT)= 9.0000E+00

COMPUTATION RESULTS:

WELL FUNCTION: 3.0193E+0!
DRADONN OUE TO PART. PENETR. IMPACTS (FTi:
DRaubUWN W1TH PRRT. PENETH. (FT3= 153

DATA BASE:

PRODUCTION WELL DISCKARGE RATE (GPmi=  35.00

AQUIFER STORATIVITY (OImj= 1.6000E-u1

TIME AFTER PUNPING STARTED (MINI=12000.00

DRAMDOWN WITH FULL PENEIRATION (FT1:  0.50

AOUITFER HORIZ. HYOR. CONOUCTIVITY GPD/SQ FTiz 4.6620E+02
AGUIFER VERT. HYDR. CONOUCTIVITY 16PD/SU FT1= 4.6020E402

RADIAL OISTANCE TO WELL (fTi: 5.2300E+00

AQUIFER THICRNESS (F1iz 2,00008+02

DIST. FROW AQUIFER TOP TO BOTTOm OF PROD. WELL (FT)= 1.9000£+0)
OIST. FROM AUUIFER TOP TG PROD. WELL SCREEN TUP (FT1 9.0000E+00
DIST. FRON AQUIFER TOP TO BOTTOM OF 0BS. WELL (FT)= 1.9000€+01
DIST. FRON AQUIFER TOP TU TOP OF 08S. wELL SCREEN(FTiz ¥.9uugE+00

COMPUTATION RESULTS:
MELL FUNCTIUN: $.0193E¢01

DRAMOUWN DUE TO PART. PENETR. ImPACTS (fFTiz  1.3¢0
DRAWDOWN WiTH PART. PENETR. (FT)= .80
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DaTA BASE:

PRODUCTION WELL DISCHARGE RATE 16PM)z 35,00
RGUIFER STUKATIVITY 1DImiz 1.6000E-ul

TIAE AFTER PUNPING STARTED (AIN1212000.00

DRaUDONN WITH FULL PENETRATION (FTiz  ¢.46

MQUIFER HORIZ. WYOR. CONDUCTIVITY GPO/SQ FT)= 4.6620€402

AGUIEER VERT. MYDK. CONDUCTIVITY (§PU/SG FT): 4.6620E402

RAVLAL DISTAMLE 10 WELL (FT): 8.2900E+00

MUIFER THICKNESS (FT)z 2.00006+02

OIST. FRON AQUIFER TOP TO BOTTOM OF PROD. WELL (FTiz 1.9000€+01
OIST. FROM AQUIFER TOP TO PRUU. WELL SUKEEN TGP 111 9.000uE+00
OIST. FKOM AQUIFER TOP TO BOTTOM OF 0BS. WELL (FTiz 1.9000£+01
OIST. FROM AQUIFER TOP TO TOP OF OBS. WELL SCREENLFT): 9.0000£¢00°

CONPUTATION RESULTS:

WELL FUNCTION: 2.1017€+01
ORAWDONN DUE TO PART. PENETR. IMPACTS (FT):  0.90
ORAWOONN WITH PART, PENETR. tFTiz 1,36

DATA 8ASE:

PRODUCTION WELL DISCHARGE RATE (GPM):z  35.00

AQUIFER STORATIVITY (DImiz 1.60008-u)

TInE AFTER PUMPING STARTED (MIN)212000.00

DRANDOWN WITH Fuil PERETRATION (FT):  0.42

AQUIFER HORIZ. WYDR. CONDUCTIVITY GPD/SQ FTi= 4.06208402
AQUIFER VERT. HYDR. CUNDUCTIVITrY (GPUISE FTiz 4.6020E+02

RADIAL DISTANCE TO MELL (FTiz 1.3140E401

AQUIFER THICKNESS (FTi: 2.0000E¢07

DIST. FROM RQUIFER TOP TO BOTTOM OF PROD. wELL 1FT)z 1.9000€+01
DIST. FROM AQUIFER TGP TO PROU. WELL SCKEEN TOP (FT1 9.0000E+00

N’ DIST, FROM AQUIFER TOP TO BOTTOM OF 0BS. WELL (FT)= |.9000E+01

DIST. FROM AQUIFER TOP TO TGP OF 0BS5. WELL SCHEEN(FTIZ 9,0000E+00

CONPUTATION RESULTS:
WELL FUNCTION: §.4114k+y]

DRANDONN DUE TO PART. PENETR. ImPACIS (FTiz 0.6
DRANDOWN WITH PART. PENETR. (Fi1z .03




DRTA BASE:

PRUDUCTION MELL DISCHARGE RATE (6Pm)z  35.00

AGUIFER STORATIVIVY (Diniz 1.60u0E-ul

TIAE AFTER PURPING STARTED (mIN)1=12000.00

ORAUOONK WITH FULL PENETRATION (FT):  0.38

AQUIFER NORIZ. WYDR. COMDUCTIVITY GPO/SU FT)s 4.6620£+402
AQUIFER VERT. HYOR. CONDUCTIVITY (GPD/SG FT1z 4.06208402
RADIAL DISTANCE TO WELL (FT): 2.0820E+01

MQUIFEK THICRNESS (FTIz 2.0000E402

DIST. FROM AQUIFER TOF T BOTTOM OF PRUD. WELL (FTiz £.9000E¢u!
OIST. FROM AQUIFER TOP TO PROU. WELL SCREEM TOP (F11 9.0000Evwy
OIST. FROM AQUIFER TOP TO BOTTOM OF 0BS. WELL (FT)s L,9000E+01

DIST. FROR AQUIFER TOP TG TOP UF 0BS. WELL SCREENCFTIZ 9.0000¢t0u;

COAPYTATION RESULTS:

- WELL FUNCTION:Z 9.0660E¢00
DRAWDOMN DUE TO PART. PEMETR. ImPACTS (FT):  0.39
OHANDOWN WITH PRRT. PENETR. (FT1z 0.77

DRIA BASE:

PRODUCTION MELL DISUHARGE RATE (éPM):z  35.00

MQUIFER STORATIVITY {DImi= 1.6000E-01

TIRE AFTEN PUMPING STRRTED tMiN1Z12000.00

TORRWCONN WITH Fuie PENCIARITUN iriv:  God 7
AQUIFER HORIZ. NYOR. CONVULTIVITY GPUL/SQ FT12 4.0020Et02
AQUIFER VERT. MYOR. CONDUCTIVITY taPD/ST FTi: 4.0020€¢0¢
RADIAL DISTANCE T WELL (FT)s 3.3000E+0)

AQUIFER THICKNESS (FTy= 2.000uE+02

DIST. FROM AQUIFER TOP TO BOTTOM OF PRUD. ®WELL {FT): 1.9000E+01
DIST. FRON RQUIFER TOP TO.PROD. WELL SCREEN Tur (F11 Y. 0000E+0U
DIST, FROM AGUIFER TOP TO BOTTOR QF 0BS. WELL (FT): 1.9000E+01
OIST. FROM AQUIFER TOP TO TUP OF 0BS. WELL SCREEMCFTIZ 9.0000E+ud

COMPUTATION RESULTS:
WELL FUNUTIUNZ 5. 4Z86k+u0

DRAWDOWN OUE TO PART. PENETR. ImPACTS (FTiz  0.23
ORAWpOWN WITH PRRT. PENETR. (Fi1:  0.97
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DATA BASE:

PRODUCTION WELL DISCHARGE RATE (6Pmiz  35.00

RGUIFEN STURRTIVITr iDImiz 1.6000E-vl

TINE AFTER PUNPING STARTED (MIN)212000.00

DRauDOWN WITH FULL PENETRATION (FT): .30

MQUIFER HORIZ. HYOR. CONDUCTIVITY QPO/SQ FT)= 4.6620E+02
AQUIFER VENT. HYDR. CONDUCTIVITY (GPO/SU FT1= 4.6620E402
RADIAL DISTANCE TO WELL (FT)= 5.2300€+0t

AGUIFER THICKNESS (FT)s 2.0000€+02 .

OIST. FRON AQUIFER TOP TO GOTTUR UF PRUD. WELL (FT): 1.9000E+0L
DIST. FRUN RQUIFER TOP Tu PRUD. Meit SUKeEN Tub 1HT1 Y.00uutewv
DIST. FROM AQUIFER TOP TO BOTTOM OF 0BS. WELL (FTj= 1.9000E+qt

DIST. FROM AQUIFER TGP TO TUP OF 0BS. WELL SCREENFTIZ §.0000E+0V’

CONPUTATION RESULTS:

WELL FUNCTION: 2.8746E+00
v’ DRAWDONK DUE TO PART. PENETR. IMPACTS (FTis  0.12
. DRAMDOWN wITH PaRT. PENETK. (FTjz  ¢.42

DATA BASE:

PRODUCTION MELL DISCHARGE RRTE (GPmiz  35.00

AQUIFER STORATIVITY (DImiz 1.6000E-ul

TINE AFTER PURPING STARTED (MIN}=120G0.00

ORaMDOWN WITH FULL PENETRARTION (FT)=  9.25

AQUIFER HORIZ. MYDR, CONDUCTIVITY 6PD/SU FT)z 4.0620E¢02

AOUTFER YERT. WYDR. CONDUCTIVITY 16PU/5C FTIz 4, 6b20L 102

RADIAL DISTAMCE TO WELL (FT)= 8.28%0t+0!

AUUIFER THICRMESS (FT)z 2.0000€+402

DIST. FROM AQUIFER TQP TO BUTTOM OF PROD. wELL €FTiz L.9000E+01

OIST, FRUM AQUIFER T0P Tu PRUD. WELL SUWEEN TUP LFT1 9.9u00E+0y

DIST. FROM AQUIFER TOP TQ BOTTOM OF 0BS. WELL {(FTiz 1.9000E+0)
""DISI. FROM AGUIFLK TOP To TOP OF GBS. WELL SLREENIF[IZ 9.0000E+0v

COMPUTATION RESULTS:
WELL FUNCTION: 1.2782t+00

ORANOONN DUE TO PART. PENETR. IMPACTS (FTi:  0.0%
ORAWDOWN WITH PART. PENETR. (F14:  0.30¢




DaTa BASE:

PRUDUL L JON WELL ULSUHAKGE KATE (GPMIz  9Y.0v

AULEHER STUKRTIVITY (DImiz 1. 6vuuE-0l

TInE AFTER PURPING STARTED (MIN1212000.00

ORANDOWN WITH FULL PENETRATION (Fij): .21

AQUIFER MORIZ. HYOR. CONDUCTIVITY GPD/SQ FTIz 4.6620£¢402
MUIFER VERT. WYUR. CONDUCTIVITY 16PU/SU FTi2 &,66208407
RADIAL DISTANCE TO WELL (FT)z 1.3138E402

AGULEER THICKNESS (FTis 2.0000€402

OIST. FROM AQUIFER TUP TO BOTTUM OF PROD. WELL (FT13 1.9000€+01
DIST. FROM AQUIFLR TOP Tu PROD. WELL SCREEN T0P «FT1 ¥.00u0teuu
DIST. FRON AQUIFER TOP TO BOTTOM OF 08S. WELL (FT): 1.9000E+01
OIST. FROM RQUIFER TOP TG ToP OF OBY. MELL SCREEN(FT): 9.0000&00%

CONPUTATION RESULTS:

MELL FUNCTION: 4.5620E-01 R ‘
DRAWDUNN DUE TO PART. PEKETR. IMPACTS (FTi=  0.02
ORauDOMN WITH PAKT. PENETR. (FT):  0.23

DATA BASE:

PRODUCTION MELL DISCHAKGE RATE (GPmiz  35.00

AGUIFER STORRTIVITY (DImiz 1.6000E-9}

TINE AFTER PUAPING STARTED (MIN1212000.00

ORAWDOWN WITH FULL PENETRATION (FT):  0.17

AQUIFER HORIZ. WYDR. CONDUCTIVITY €90/5Q FT): 4.0620£402
AQUIFER YERT. MYDR. COMDUCTIVITY (&PD/S6 FT1c 4, 6820407
RADIAL DISTANCE TO WELL (FT): 2.0822£+02

AGUIFER THICKNESS (FT1z 2.0000£+02

DIST. FROM AQUIFER TOP TO BOTTOW OF PROD. WELL (FTiz 1.9000E+01
VIST. FRUM RQUIFER TOP TU PROU. WELL SUREEN TUP (FT) 9, uoUut+go
OIST. FROM AQUIFER TuP TQ BOTTOM OF Osy. well (FTi= 1.900vE+0]
DIST. EROM AQUIFER TUP TO TUP OF UBS. WELL SUREENLETIZ 9.0000E+uy

CONPUTATION RESULTS:
MELL FUNCTION: 1.0241E-01

ORANDONN DUE TO PART. PENETR. IMPACTS (FToz  0.00
ORaWDOWN wITH PRRT. PENETR. (FT3: 0.7

wd@lnﬂ

v oond

4

s vad

F



CTION MELL DISCHARGE RATE tuPm): 5.00

EER STORRTIVITr 101miz 9. vuult tuu

TEK PUMPING STARTEDL «mIniz  0.00

ANOOUMNITH FULL PENETRATION (FTi:  0.u0

AQUIFER WORIZ. HYOR. CONDUCTIVITY wPO/50 FTiz 0.0000¢400

AGUIFER VERT. MYDR. CONDUCTIVITY (GPD/3Q FT)= 0.000uE +du

RADIAL DISTANCE TO WELL (FT)z 0.0000E+00

AQUIFER THICKNESS (FT)= 0.0000E400

DIST. FROM AQUIFER TOP TO BOTTUM OF PROD. WELL (FTI2 Q,0000E+0v
DIST. FHOM AQUIFER TOP TO PROD. WELL SCREEN TOP (F 1y 9.0vu0Etuo
0IST. FROW AQUIFER TOP TO BOTTOM OF 0BS. MELL (FTjs 0.0000£+400
DIST. FROM AQUIFER TGP TG TGP OF 0BS. WELL SCREEN(FTiz 0.0000E+00'

CONPUTATION RESULTS:

 MELL FUNCTION: 1. 70148438
ORANDOWN DUE TO PART. PENETR. IMPACTS (FT)=% 1.7044NE+38
ORAWOOMN wITH PART. PENETR. (FTi2% 1.7014126435

DATA BASE:

PRODUCTION WELL DISCHARSE RATE (6Pm):=  35.00

AQUIPER STORRTIVITY (DImiz 1.6000t-01

TInE AFTER PURPING STARTED (mIN)=12000.00

DRAWOOWN NITH FULL PENETRARTION (FTaz  ¢.1S

AQUIFER WORIZ. HYDR. CONDUCTIVITY @PD/SQ FTiz 4.6620£¢02

AGUIFER VERT. MYOR. CONDUCTIVITY 16PD/SU FTiz 4.6620E¢02

RaDIAL DISTANCE TO well (FT)= 3.3000E+02

AQUIFER THICRNESS (FT1s 2.0000E+u2

OIST. FRON AQUIFER TOP TU BGTTOM OF PROU. WELL (FT1z [.9000€E+0!

DIST. FRUN AQUIFER TGP TG PROD. WELL SUREEM T0P 1Fi1 9.0000E¢0y
N 0IST. FRON RQUIFER TUP TO BOTTOM OF 0BS. WELL (FT): [.9000E+01

DIST. FROM AQUIFER TOP TO Tup OF UBS. MELL SCREEMIFT)z 9,0000L 490

CORPUTATION RESULTS:
WELL FUNCTION: 1.1776t-02

ORANDUNN OUE TO PART. PENETR. IMPACTS (FT):  0.00
DKAWUOWN WITH PART. PENLIR. (FTiz @13
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DATA BASE:

PRODUCTION NELL DISCHARGE RATE {ePm)z  35.00

AGUIFER STORRTIVITY (DINIz 1.6000t-01

TIRE AFTER PUMPING STARTED (MIN)I=12000.00

DRADOKN WITH FULL PENETRAIION (FT)=  0.99

AOUIFER NORIZ. HYOR. COMDUCTIVITY GPO/SQ FT)z 4.0620€+02

AQUIFER VERT. MYDR. CONDUCTIVITY 16P0/SQ FT1z 4,66208+02

RADIAL DISTANCE TO WELL (FT)z S.2301E+02

AQUIFER TNICRNESS (FTiz 2.0000t+02

OIST. FROM AQUIFER TOP TO BOTTOM GF PROD. WELL (FTi=s 1.9000€+0{
PIST. FROM AQUIFER TOP TO PROD. WELL SCREEN TOP (FT) 9.0000E400
DIST. FRON AQUIFER TOP TO BOTTOM OF 0BS. MELL (FT)= 1.9000E+01
DIST. FROM AGUIFER TOP TO TOP OF O8S. WELL SCREEN(FTiz 9.0000E+00°

CORPUTATION RESULTS:

WELL FUNCTION: ¢.49606E-04
DRANOOWN DUE TO PART. PENETR. INPACTS (FT)z  0.00
ORAWDOUN NITH PART. PENETR. (FTiz  0.07

DATA 84SE:

PRODUCTION MELL DISCHARGE RATE (GPMiz  35.00

AQUIFER STORATIVITY (DIXiz 1.600vE-01

TINE AFTER PUNPING STARTED (mINi=12000.00

ORANDOMN WITH FULL PEMETRATION iFTiz  9.06

MOUIFER HORIZ. HYOR. CONDUCTIVITY GPD/SY FTi: 4.6620€¢02
RQUIFER VERT. HYDR. COMDUCTIVITY 1GPU/SU FT1z 4.6620E402

RADIAL DISTANCE TO WELL (FTj= 8.2892E+02

AQUIEER THICKNESS (FTi:= 2.0000€+02

DIST. FROM AGUIFER TOP TO BUTTOm OF PROD. WELL (FTi= 1.9000£+01
GIST. FRUM AQUIFER TUP T0 PROU. WELL SCREEN 10P (FT) v.00GOE+00
OIST. FROM AQUIFER TOP TO BOTTUM OF 08S. MELL (FTi= 1.9000t+01
DIST. FROM AGUIFER TOP TO TOP OF 0BS. WELL SCREENIFT)= 9.0000E+0v

COMPUTATION RESULIS:
WELL FUNCTIUN: 2,9237E-06

DRANDORN DUE TO PART. PENETR. IMPACTS {FTi:  0.00
ORANUNN WiTH PART. PENLTR. (FT1: 0.06



DAIA BASE:

PRODUCTION WELL DISCHARGE RATE (gpmiz  35.00

AGUIPER STORATIVITY (Dimiz 1.6000E-ul

TINE AFTER PUMPING STARTED (mINI=12000.00

ONAWUUKN WITH rULL PENETRATION (FTi2 0.03

AQUIFER WURIZ. MYDR. CONDUCTIVITY GPD/SG FT): 4.06208¢4y7
AQUIFER VERT. MYUK. -CONDUCTIVITY (GPU/SQ 112 4.6020E402

RADIAL DISTANCE TO WELL (FTiz 1.3138€403

AGUIFER THIUKNESS (F1)z 2.00008+402

DIST. FROM AQUIFER TOP TO BOTTOm OF PROD. WELL (FTiz [.9000E+01
OIST. FRON AQUIFER TOP Ty PROD. WELL SUREEM TOR (FT) 9.0000E+00
OIST. FROM AQUIFER TGP TO BOTTORM GF 08S. WELL (FT)s 1,9000€¢01
UIST. FROM RQUIFER TGP TG TGP GF O6S. WELL SCREEN(FT )z 9.0000€tuy

COAPUTATION RESULTS:

MELL FUNCTION: 1.1441E-09 ,
ORANDONN DUE TO PART, PENETR. INPACTS (FT)z  0.00
ORANDUNN NITH PART, PENETR. (FTiz  0.03

DATA BASE:

PRODUCTION WELL DISCHARGE RATE (6PMi=  35.00

AQUIFER STORRTIVITY OImiz 1.0000t-01

TInt AFTER PUMPING STARTED (MINIZ[2000.00

ORANDONN WITH FULL PENETKATION (FTiz 0.0l

AQUIFER HORIZ. MYDR. CONODUCTIVITY GPD/SQ FT): 4.66208+02
AQUIFER VERT. HYDR. CONOUCTIVITY (wPD/SG FT1z 4.00208¢02

RADIAL DISTANUE TO WELL (FT): 2.0822E403

AQUIFER THICKNESS (¥ Tz 2.000ut+y2

DIST. FROM AQUIFER TOP TO BOITON OF PROD, WELL (F1): §.9umot+u)
[IST. FRUN AQULEER Tup To PROD. WELL SCRLew TOF (F11 y.uvevkrwe
OIST. FROm AQUIFEP [UP TU GUTTUNM OF 08S. WELL (F1y: 1.9000ttu]
UIST. FRUm AQULIEER TOP T TOP OF UBS. WELL SCREEN(FT): 9.0000£+00

CONPUTATION RESULTS:
A4 .
WELL FUNCTION:= §,2054E-15

BRADENN WS TDLPART pcRRARTR (cIHEACTY f§TI: 0.00
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TECHNICAL MEMORANDUM - Water Table Drawdown
DATE: March 30, 1992

TO: Mehdi Geraminegad

FROM: Steve Padovani

SUBJECT: EPA ARCS V Program
Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026

Review of Groundwater Model for a Water Table
Drawdown Well System at the Himco Dump Site

Introduction

This memorandum presents the methodology and results of the numerical procedure used
to simulate the groundwater table beneath the Himco Dump site for the groundwater
drawdown alternative which is considered for a detailed evaluation in the FS. The
objective of this alternative is to ensure that the groundwater beneath the site would not be
in contact with the waste in the landfill. This response action would reduce the potential
for groundwater contamination. Under this alternative, non-contaminated water will be
extracted from the deep portion of the aquifer (150-200 feet) and will be discharged to
St. Joseph River.

The numerical simulation was performed to develop the well setting which would
effectively draw down the water table at least two feet under the entire landfill area.

ASSUMPTIONS AND METHODS OF CALCULATION

A cluster of six extraction wells evenly spaced within the landfill was selected and
drawdowns associated with various pumping rate were simulated using the "Pumping Test
Design Model" program (Walton, 1988). Based on this simulation, 200 gpm was found to
be the optimal pumping rate from each extraction well. The Walton program was first run
assuming a fully penetrating model. Drawdown values from the fully penetrating model
were then used to run the Walton program for a partially penetrating model. The
simulated drawdowns for partially penetrating wells are provided in the attachment and the
associated groundwater elevation contours are plotted in the attached figure.
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The following assumptions were made for the fully penetrating and partially penetrating

models:

pumping wells fully penetrate the aquifer (fully penetrating model only);
pumping wells are screened from 50 feet to 100 feet below the water table
(partially penetrating model only);

well storage capacity is deemed negligible;

the aquifer is assumed to be homogeneous, isotropic, infinite in areal extent, and
constant in thickness throughout

the outwash sands comprise the primary aquifer beneath the site;

there are no boundaries or discontinuities;

horizontal and vertical hydraulic conductivities are the same; and

the aquifer is unconfined, therefore, the top of the aquifer equals the initial
water level depth. . :

The following aquifer parameters were assumed for the fully penetrating scenario based on
the results of the remedial investigations:

Agquifer Horizontal Hydraulic Conductivity (gpd/sq.ft.) _ 466.2
Agquifer Vertical Hydraulic Conductivity (gpd/sq.ft.) 466.2
Agquifer Thickness (ft.) 200
Artesian Aquifer Storativity : 5.0x10-7
Water Table Storativity (dimensionless) 0.16
Extraction Well Effective Radius (ft.) - 033
Top of Aquifer Depth (ft.) 9.0
Base of Aquifer Depth (ft.) 200
Initial Water Level Depth (ft.) 9.0
. Production Well Discharge Rate (gpm) 200
Time after pumping started (min) (steady state) : 30,000

The following aquifer parameters were assumed for the partial penetration scenario based
on the results of the remedial investigation:

Production Well Discharge Rate (gpm) 200
Aquifer Storativity 0.16
%+  Time after pumping started (min) 30,000

Page 11
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Drawdown with full penetration (ft.) (value See Attachment
from fully penetrating model based on

distance from discharge well)
Aquifer Horizontal Hydraulic Conductivity

(gpd/sq.ft.) 466.2
Aquifer Vertical Hydraulic Conductivity

(gpd/sq.ft.) 466.2
Radial distance to well (ft.) (value See Attachment

associated with drawdown from fully
penetrating model)

Aquifer Thickness (ft.) - 200
Distance from aquifer top to bottom of

production well (ft.) =~ 100
Distance from aquifer top to production well :

screen top (ft.) 50
Distance from aquifer top to bottom of

observation well (ft.) 100
Distance from aquifer top to top of observation

well screen (ft.) S0

The values from aquifer top and base depth, thickness, and initial water level depth were
determined from borehole and monitoring well water levels along the southern end of the
landfill as listed in the RI report. The top of the aquifer (or initial water level depth) was
determined by averaging the depth from ground surface to the water table in monitoring
wells on and surrounding the site. Aquifer thickness was determined by subtracting the
initial water level depth from the most common aquifer depth. Aquifer depths ranged
from approximately 200 feet to 480 feet below ground surface. However, aquifer depths
exceeding 200 feet appeared to be primarily along the western end of the site.

Results

The attachment provides the computer printout for the above simulation. The attached
figure presents simulated groundwater contours resulting from the steady state pumping of
six wells at 200 gpm.

This extraction system appears to effectively lower the water table approximately three feet
under the extent of the landfilled area.
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Conclusion

A pumping rate of 200 gpm effectively draws down the water table under the landfilled
area of the site far enough to ensure that the water table is not in contact with the waste in

the landfill,

Page 13
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PARTIALLY Psusmprrnwc) Made L
(200 9pm)

AWUIFER STwoTiuTTe crren. -
TIAt AFTER PUNPING STARTED ¢MINI:3000y.00

OHRWDOWN WITH FULL PENETRATION (FT3z 4.53

AGUIFER HURIZ. WYDK. CONDUCTIVITY GRO/SG FT): 4.6020€402

MGUIFER VERT. MIOR. CumDUCTIVIL 6POTSU FT13 €.06208 402
RADIAL DISTAMCE TO WELL (FT)2(3.3000£-01
MQUIFER THICANESS (FT1z 2.v000bvwe

OIST. FROW AQUIFER TGP TO BOTIOM OF PROD. WELL (FT)3 1.0000E+02
DIST. FRUN AQUIFER TuP 10 PRUD. WELL SUREEN TUP (FT1 5.0000E¢0]
DIST. FROM AQUIFER TOP 10 BOTTOM OF 0BS. WELL «FTi: 1.0000E+02
DI>T. FROW AQUIFER TGP TO TOP OF UBS. WELL SCREENUFT): S.0uuuttul

CONPUTATION RESULTS: !

WELL FUNCTION= 2.4784E+01

DRANOONN OUE TO PART. PENETR. INPACIS (FT)=  6.09
N RANDONN WITH PART. GERETR. (FT1z . 10:

DATA BASE:

PRODUCTION WELL OISCHARGE RATE (GPm): 200.00
AQUIFER STORATIVITY (DImi: 1.6000E-01

TINE AFTER PURPING STARTED (MIN}230000
ORMNOONN WITH FULL PENETRATION (FT1z (4.29)
MUIFER NORIL. HYGR. CONDUCTIVITY GPO/STFT1: 486206402

AGUIFER VERT. HYOR. CONOUCTIVLLY s4&wOTSNT 12 4.66208402
RADIAL OISTANCE TU MELL (FT)
RGUIFER THICANESS (F1)z 2.0000bwY
DIST. FAOM AQUIFER TOP TO BOTTOM OF PROD. WELL (FTiz {.0000E+02
DIST. FROM AQUIFER TOP TO PROD. WELL SUREEN TOP 1FT1 5.0000E+0)
DIST. FRO® AQUIFER TGP TO BOTTOm OF UBS. WELL (FT12 1.0000€+02
‘.-'DIST. FROM AQUIFER TOP TO TOP OF 0BS. WELL SCREEN(FTiz 5.0000t+yl

CORPUTATION RESULTS: '

MELL FUMCTION: 2.2124E¢01
ORANOOWN OUE TO PART. PENETR. ImPACE
DRawuDOWN WITH PakT. PEMETR. (FT)



OaTa BASE:

PRODUCTION MELL OISCHARGE RATE (&PmIz  200.w00

AGUirER STORATIVITY 1GImiz 1. e0guE-01

TINE aFTER PUMPING STAKTED (NINj230000.0¢

DRANDOWN iTW FULL PENETRATION (FTiz  4.0¢

AQUIFER WORIZ. mYDR. CONOUCTIVITY GPD/SQ FTj= 4.6620E402

MUIFER VERT. KYOk. cOKDUCTIY P3N T2 4.66208 402
RAOIAL DISTANCE TO WELL (FT(= 8.3000¢-01
AGUIFER THICKNESS (FT1= 2.00DwEs02

DIST. FRON AQUIFEK TOP TO BOTTOM OF PROD. WELL (FTi 1.00008+02
DI>T. FRUM ROUIFER TOP TO PROD. WELL SCKEEK TOP (Fi) 5.0000Et+01
DIST. FROM AQUIFER TOP TO BOTTOW OF 0B3. WELL (FTj= 1.0000E+02
OIST. FROR AQUIFEK TOP TG TUP OF 08S. WELL SCREENIFTIz. 5.00G0E+0)f

COMPUTATION RESULTS:

WELL FUNCTIONS 1.9398E+01
ORAKDOWN DUE TO PART. PEMETR. INPACLE~HLi: 477
ONAWDONN WITH PAKT. PENETK. (F10: w

DATA BASE:

PRODUCTION WELL DISCHARGE RATE (GPMiz 200,00

AQUIFER STORATIVITY 1DIM)z L.6000E-01

TINE AFTER PUNPING STARTED (MIN)1330000.00

DRAMDUWN WITH FULL PENETRATION (FTi=  3.60

AQUIFER KORIZ. WYDR. CONDUCTIVITY GPD/SU FT1z 4.8620E402

MULFER VEXT. RYDKR, CONDUCTIV] X toPUTSUET iz 4.00208402
RADIAL DISTANCE T MELL m

AQUIFER THICKNESS (FT)= 2.0000

DIST. FROM AQUIFER TOP TO BOTTOM OF PRUD. WELL (FT): 1.0000E+02
0IST. FROM AQUIFER TUP TO PROD. WELL SUREEN TOP (F11 9.0u0ue vyl
DIST. FROM AQUIFER TOP T BOTTOM OF OBS. WELL 1FT)z 1.0000£+02
DIST. FROM AQUIFER TUP TD TGP UF 0bS. WELL SCREENIFT}= 5.vuwpE+ul
CONPYTATION RESULTS:

wELl FUNCTIONZ }.0757E¢0)

ORAWUOWN OUE TG PART. PENETR. IMPACIS-{FTiz  4.12

URRADOWN WI1TH pART. PENETR. (FT):

- ————— e i e
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0ATA BASE:

PRUOUCTION wELL DISCHARGE RATE 16PMI= 20v.00
RQUIFER STURATIVITY tUIAIz 1. 60W0t-u)

TIRE AFTER PURPING STARTED (mIN1=30000 .00
DRauBOwN MITH FuLL PENETKATION (FTiz  §.5¢
AQUIFER HORIL. MYOR, CONDUCTIVITY GPO/SQ FT )= 4.66208402
AQUIFER VERT. HYDR. CUNOUCTIYER

RADIAL OISTAMCE TO WELL (FT{:
AQUIFER THICKNESS (FT): 2.0000E4¢

DIST. FROM AQUIFEK TOP TO BOTTOM OF PROD. WELL (FTiz 1.0000£402
DIST. FROM AQUIFER TOP TO PROD. WELL SUREEN TOP (FT) 5.000ut+01
OIST. FROM AQUIFER TOP TO BOTTON OF BS. WELL {FT)= 1.0000EtuZ
DIST. FROM RQUIFER TOP TO TOP OF 0BS. WELL SCREEN(FTIz 5.0uvut+ul

lJ

COMPUTATION RESULTS:

WELL FUNCTION: 1.4116E+0)

ORANDONN DUE TO PAKT. PENETR. INPACTSARY):  3.47
N MARDONN WITH PAKT. PENETR. (FT):

DATA BASE:

PRODUCTION WELL DISCHARGE RATE (&PM):z  200.0v

AQUIFER STORATIVITY (DImiz 1.60008-0]

TINE AFTER PURPING STARTED (MIN)330000.00

DRANDOWN WITH FULL PENETRATION t(Fliz  3.32

MQUIFER HORIZ. HYOR. CUNDUCTIVITY GFD/SQ FTiz 4.6620E402

AQUIFER VERT. BYOK. CONDULTIVIL+—t&FL/o0Y Tiz 4.6620E¢02

RADIAL DISTANCE TO WELL (FT)=

AQUIFER THICANESS (FT)= 2.0U00Eve

DIST. FROM AQUIFER TOP TQ BUTTOM OF PROUD. MELL (FT): 1.0000E+02

DIST. FROM AQUIFER TOP TG PRUG. WELL SCREEN TOF (FT) 5.0000E40]

OIST. FROM AQUIFER TOP TO BOTTOM OF OBS. WELL (FT): 1.0000E+02

MST. FRON AQUIFER TOP TG TOP UF UbS. WELL SCRZEMUFTIz 5.0000Et0]
= Lo o REStAs - : o

WELL FUNCTION: 1.15428401

DRARDONN DUE 10 PART. PENETK. IMPACIS~ET1:  2.84
ORAMDUWN WITH PART. PENETK. 171): Q



OATA BASE:

PRODUCT {ON MELL DISCHARGE RATE (&Pmyz 200,60

AUTEER STORARTIVITY (OImiz 1.6000E-ul

TIRE AFTER PURPING STARTED (MINIZ30000.00

DRAWDOMN WITH FULL PENETRATION (FTiz  §.08

MWIFER WORIZ. HYDR. COMDUCTIVITY GPD/SQ FT): 4.6620€402
MUIFER YERT. NYDR. COMDUCTIVITY-TGPD/SQ FT iz 4.6020E402
RADIAL DISTANCE TO WELL (an

AMOUITFER THICRMESS (FTiz 2.000084y7

OIST. FROM AQUIFER TOP TO BOTTOM OF PROD. MELL (FTiz 1.0000E+02
OIST. FRGR AQUIFER TOP TO PRUD. WELL SCREEN TOP (FT1 S.9000t+01
DIST. FROM AQUIFER TOP TO BOTTOM OF 08S. WELL (FT)= 1.0000E+02
DIST, FROM AQUIFER TOP Ty TP OF 08S. WELL SCREEN(FT 2.5, 00006401’

COMPUTATION RESULTS:

WELL FUNCTION: 9.0756E+00

ORANOOWN DUE TO PART. PEXKETR. IMPapASfT): 2.23
© ORANDONN WITH PART. PENETR. iFTi:

OATA BASE:

PRODUCTION MELL DISCHARGE RATE (GPM):  200.00

AQUIFER STORATIVITY DIz 1.6000E-9]

TIME AFTER PUMPING STARTED (MiN1230000.00

ORADOMN WITH FULL PENETRATION (FT):  2.84

AQUIFER HORIZ. HYDR. COKDUCTIVITY GPO/SQ F1): 4.66208402
AQUIFER VERT. WYDR, CONDUCTIVITAC(6PD/5G Tz 4.00208+0¢
RADIAL DISTANCE TO WELL (FT[:
AGUIFER TRICRNESS (FTiz Z.00NQE402
OIST. FROM AQUIFER TOP T0 8OTT PRUD. WELL (FT)= 1.0000E+02
DIST. FROM AGUIFER TOP TO PRUD. WELL SCREEN TOP (F11 5. 00u0t+y)
DIST. FROM AQUIFER TOP TO BOTTOM OF O8S. WELL (FT}= 1.0000£+02
DIST. FRUM AQUIFER TOP TU TOP OF 0BS. WELL SCREENUFTiz 5.0000t+G]

CORPUTATION RESULTS:

WELL FUNCTION: 6.7668E+00

DRAWDONN DUE TO PART. PENETR. INPAC 12 1.8
ORAWDOWN WITH PART. PENETR. (FTi2 @

e



palA BASE:

PRODUCTION WELL DISCHARGE RATE 14Pmiz 200.00

AQUIFER STORATIVITy (Dimsz L.o000E-u)

TInE AFTER PURPING STARTED (MIN}230000.00

ORANDONN WITH FULL PENETRATION (FTiz 2,00

AQUIFER WORIZ. HYDR. CONDUCTIVITY 6PD/SQ FT)z 4.6620E+02
AGUTFER VERT. WYDR. CONDUCTIVITY 4GPO/SQ FT)= 4.66208+02
AADIAL DISTANCE TO WELL (FT)
AQUIFER THICANESS (FT)= 2,00
DIST. FROK AQUIFER TOP TO 8OTTO 0. WELL (FT): 1.0000€+02

DIST. FROM ROUUIFEK TOP T¢ PROD. WELL SCREEN TOP (F11 5.00uutty)

-DIST. FROM AQUIFEN TOP TO GOTTOM of 9HS. MELL ¥FT)c 1.ovovf+u2 ot -
OIST. FROM AQUIFER TOP TU TOP OF 0BS. WELL SUREENCFTIZ 5.v0u0E+0)’

CORPUTATION RESULTS:

ELL FUNCTION: 4.69328400
ANDONN DUE TG PART. PENETR. ImPACTS (FT):  L.15
DRauDOWN WITH PaRT. PENETR. (FT)z

DATA BASE: .

PRODUCTTON WELL DISCHARGE RATE (GPM)=  200.0v

AQUIFER STORATIVITY (DImiz {.6000E-01

TIME AFTER PUNPING STARTED (MIN1230000.00

ONANDUWK MITH FuLl PERETRATION (FTiz .36

MQUIFER WORTZ. HYOR. CONOUCTIVITY GPD/SU FT): 4.06208+02

AQUIFER VERT. HYOR. CONDUCTIVIA—APUTSE Fiis 4.002uEtyl
RADIAL DISTANCE TO WELL (FT12, 2.0820E+01
AGUTFER THICKNESS (FT1z 2,0000t%6<

DIST. FROM AQUIFER TOP TO BUTTOM OF PROJ, WELL (FTi= [.U000€+02

NIST. FRUN AQUIFEKR TOP Ty PROD. WELL SUKEEN TUF (FT) 5.00u0t+c]
“Nus0IST. FROM AQUIFER TOP TO BOTTOM OF 0BS. WELL (FTis 1.00v0E+U2

OIST. FRON AQUIFER TOP Tu 0P UF OBS. WELL SCREEN(F11= 5.0000E+01

COMPUTATION RESULTS:

WELL FUNCTION: 2.945:E40v
DRAWDOWN DUE TO PART. PENETR. ImPAC Tiz  0.72
ORAWOGUN W1Tn PART. PENETR. (FTiz




pata 8ASE:

PRUCUCTION MELL OISUHARGE RATE (gPMiz  200.00

AVUIFER STORATIVIET 1Dimyz 1.evvbt-us

TINE AFTER PUNPING STRKTED {(miN1330000.00

OKANDONN WITH FULL PENETRATION (FT)=  2.12

AQUIFER MORIZ. HYDR. COMODUCTIVITY GPU/SG FT)= 4.86208+02

AUUIFER YERT, MYOR. CONDUCTIVEIT TSROTY FT s 4,0620E+02
RAGIAL DISTANCE TO WELL (FT)X 3.3000E+0
AQUIFER THICKNESS (FT): 2.00

DIST. FROM AQUIFER TOP T GOTTOM OF PROD. WELL iFTi= 1.0000€+02
DIST. FROW AGUIFER TUP TO PROD. MELL SCREEw TOP 1£T) 5.00008+01
DIST. FROM AQUIFER TOP TO BOTTOW OF 0BS. WELL iFT)= 1.0000£+02
OIST. FROM AQUIFER 0P TO TGP UF 0&S. WELL SCREEN(FT)= S. 000001,

COMPUTATION RESULTS:

WELL FUNCTION: 1.8141E+00

ORAHOOKN DUE TO PART. PENETR. TMPRCTS JL1z  0.4¢
DREWDONN WITH PART. PENETR. (F1): @

DATA BASE:

PRODUCTION WELL DISCHARGE RATE {éPm)z  200.00
AQUIFER STORRTIVITr (DIM)= 1.6000E-u1
TINE AFTER PUMPING STARTED (RINI=30000.00
DRANDOWN ®ITH FULL PENETRATION (FTi=  1.88
AQUIFER HORIZ. HYOR. CONDUCTIVITY GPO/SQ FT)s 4.66206402
AQUIFER VERT. HYDR. CONDUCTIV] AUSN FTI & 000t 402
RACTIRL DISTANCE Tu WELL (FT

Rt 1 (Fha 4.1 1in 11 oS Bt cliraainiish & oroiad il
DIST. FROA AQUIFER TGP TO BOTTOM OF PROD. WELL (Fiss 1.0J0uk142
DIST. FRUM AQUIFER Tup TG PROC. WELL SuReem Tg¥ (4 5.0vulEty]
DIST. FROM AGUIFER TOP TO BUTTON OF 08S. wELL (FTic §.0000E402
DIST. FRUM RQUIFER Tup T0 TUP OF .OBS. WELL SCREEN(FT1z S.0vuyEtul

COMPUTATION RESULTS:

WELL FUNCTIUN: 7.43808-01

DRAWDONN DUE TO PART. PENETR. ImPA( Jiz  0.18
ORAWDONK WITH PART. PENETR. (FTI:



DATR BASE:

PRODUCTION WELL DISCHARGE RATE (&Pmiz  200.00

AQUIFER STORRTIVITY (DImi: L. evuut-0f

TINE AFTER PUNPING STARTED (mIN}=30000.00

ORAWDOWN WITH FULL PENETRATION (FTj2 .64

AQUIFER MORIZ. WYDR. CONDUCTIVITY GPD/SU FT}: 4.6620E¢02
AQUIFER VERT. HYOR. CONDUCTIV]Le~ T FT)1= 4.60208¢02
RAUTAL DISTANCE TO WELL (FT)= 8.2890E+01L
MUIFER THICKNESS (FT)= 2.04u0E+02
OIST. FROM AQUIFER TOQP TO B0 00. WELL (FT): 1.0000E+02
DIST. FROM AGUIFER TOP TG PROD. WELL SCREEM TOP (FT) 5.0uvuEt0l
DIST. FROM AQUIFER TOP YO BOTTOM OF 0BS. WELL (FTlz 1.0000E+02
OIST. FROM AQUIFER TOP TO TQP OF OBS. WELL SCREEW(FT)Z 5.0000tt0}

!
CONPUTATION RESULTS:

WELL FUNCTION: 2.7487E-01

DRAWDONN OUE TO PART. PENETR. IMPACFS™(Ii: 0.07
N DRaNDONN WITH PART. PEMETK. (FTaz( 1.7

OATA BaSt:

PRODUCTION WELL DISUMRRGE RATE (8PM):z  200.00

AQUIFER STORATIVITY (DIMy: 1.6000E-¢1

TIRE AFTER PURPING STARTED (WINI=30000.00

ORAuDONN WITH FULL PENETRATION (FTy:  {.40

AQUIFER HORIZ. WYDR. CONDUCTIVITY £804SG F1): &.66208402

AQUIFER VERT, KYDR. CUNDUL Y taPl/SONE T2 6.66208+02

RADIAL DISTANCE TO MELL ({717 1.3138E+02

AQUIFER THICRNESS (FTiz 2.MUUE02

DIST. FROM AQUIFER T0P T0 BOTH ROv. MELL (FT)z 1.0000E+02

DIST. FROM AWUIFER TO¥ TO PROD. WELL SCREEM TOP 1Fi+ 5.000uitv)

DIST. FROM AQUIFER TUP -TD BOTTUR QF 0BS. WELL (FT): 1.0000£+02
o/ DIST. FRUM AQUIFER Tup TO TP OF Qu>. WELL SCREEM{FT1Z 5.veuvEtd]

COMPUTATION RESULTS:

WELL FUNCTION: 7.9928E-02
DRAMDONN DUE TO PART. PENETR, IMPACIS (FTiz  0.02
ORAMUONN WITH PART. PENETK. +FT2



DATA BASE:

PRODUCTION MELL OISCHARGE RATE (6PM)z  200.00

AGUIFER STORATIVITY (Dimiz 1.6000E-01

TIRE RFTER PUMPING STARTED 1AINIZ30000.00

ORAWDOWN WITH FuLL PENETRATIUN (FTi: .16

AGUIFER MORIZ, HYDR. COMDUCTIVITY €PD/SU 7FTic 4 020b40? - -
MUIFER VEKT. HYUR. CONDUCTIVIEe<TRRU/SY FT12 4.6020E402
RADIAL DISTANCE TO WELL (FTJ: 2.0822¢+
AQUIFER THICKNESS (FTi= 2.0004E402
DIST. FRON AQUIFER TOP TO BOTTOM OF PRUD. WMELL (FT)= 1.0000E+02
DIST. FROM AQUIFER Tup TG PROD. WELL SCREEM TOP (FT) 5.0000E+01
DIST. FRON AQUIFER TOP TO BOTTOM OF OBS. WELL (FT)= 1.0000€+02

OIST. FROM AQUIFER TOP TO TGP OF ObS. WELL SCREEM(FTiz §.0000f+ul’

COMPUTATION RESULTS:

WELL FUNCTION: 1.5833E-02
ORAWOOHN DUE TO PART. PENETR. INPACIEZHR):  0.00
DRANDONN MITH PART. BENETR. (FT)z ®

DATA BASE:

PRODUCTION WELL DISCHARGE RATE (GPm): 200.00

AQUIFER STORRTIVITY (bINiz 1.6000E-0L

TINE AFTER PUNPING STARTED (MIN)=30000.00

ORAWDONN WITH FULL PENETRATION (FT):  0.93

AQUIFER NORIZ. WYDR. CONOUCTIVITY GPD/SQ FT): 4.6620E+02

AQUIFER VERT. HYOR. CONDUCTIVIIY (G043 FT1: 4.6620£+02
RADTAL DISTANCE TO WELL (FJAT 3.30008+02
WGUIFER THICKNESS (FTiz 2.0waqttuz

DIST. FROM AQUIFER TOP TO BOTTOM OF PRUD. WELL (FT)= 1.0000F+02
0157, FRUM AUUIFER fuP 10 PROD. WELL SCREEN 1UP (711 3.90uuEtul
DIST. FROM AQUIFER TOP TO BOTTOM OF 0BS. WELL (FTiz 1.0000E+02
DIST. FROM AQUIFER TOP TO TOP OF UBS. WELL SUREENIFT)z §.0000E+0]

CORPUTATION RESULTS:

NELL FUMCTION:= 1,7371E-03

ORANDOWN DUE TO PART. PENETR. IMPACTS_(FTiz 0,00
URGMDUMN wilW PART. PENEIN. (Fiz

e
——— et
—



DATa BASE:

PRODUCTION WELL DISCMARGE RATE taPm)z  200.u0

AYULFER STORATIVITY «Dimiz 1.euvuE-u}

TInE AFTER PUNPING STARTED (MiN1230000.00

ORad0GUN WITH FULL PEMETRATION (FTIz  0.8Y

AQUIFER NORIZ. HYDR. CONOUCTIVITY 6PD/SQ FTiz 4.6620E¢02

AQUIFER VERT, HYOR. CONDUCTIY GePETSTRI Iz 4.0620t UL
RADIAL DISTANCE TO WELL (FT(= 5.2301E+02
AGUIFER THICKNESS (FTi1s 2.000v

DIST. FROM AQUIFER TOP TO BOTTOM OF PRUD. NWELL (FT)= 1.0000E+02
DIST. FROM AQUIFER TOP TO PRUD. WELL SCKEEN i0p (FT) 5.0000E+ul
OIST. FRON AQUIFER TOP TO BOTTOM OF 08S. WELL (FT)= 1.0000E+02
OIST. FHOM RQUIFER TQP TO TGP OF yby. WELL SCKEEN(ET)= 5.0ugutt0l

/
CONPUTATION RESULTS:

WELL FUNCTION: 6.5820E-05
ORANDONN OUE TO PART. PENETR. INPACTS (FT): .00
N ORANDONN WITH PART. PENETR. tFT1: @

DATa Bast:

PRODUCTION WELL DISCMARGE RATE 16PM)z  200.00
-G $TORRT IV Ttk TP - —— - -

TIRE AFTER PUMPING STARTED imiM)230000.00

DRANDONN BITH FULL PENETRATION (FTi:  0.47

AGUIFER MORIZ. MYOR. CONDUCTIVITY 6PD/SJ FT): 4.6620E402

AOQUIFER YERT. HYOR. CONDUCTIV [ 0 Tz 6.6020E+02

RADIAL DISTANCE TG WELL (FTJ= 8.2892£+02

AQUIFER THICKNESS (FTi2 Z2.00Q0E+02

DIST. FROM AQUIFER TOP TO 80T . WELL (FT)z 1.0000E+02

DIST. FROM AQUIFER TGP TO PROD. MELL SCREEN TUP (FT) S5.0000t+0)

DIST. FROM AQUIFER TOP-TO BOTTOM OF OBS. WELL (FTi= 1.0000E+92
\h_’DISI. FRO™ AQUIFER TGP TO TOP OF UBS. MELL SCREEN(FT 1= 5.00u0E+0]

CORPUTATION RESULTS:

WELL FUNCTION: 4.2779E-07

DRANDONN DUE TO PART. PENETR, IMPACTStRJ): (.00
DrRaWbONN wI1TH PART. PENETR. (FTz 9,47



0ATA BasSE:

PRODUCTION wELL OISCHARGE RATE (6PRMIz  200.00
AYUIFER STORARTIVITY 10[mis 1.600VE-y}

TINE AFTER PUMPING STARTED t(A[N1230000.00
ORAMOONN wiTH FULL PENETRRTIUN (FTi1z  ¢.27
AQUIFER MORIZ. HYDR. CONDUCTIVITY 6BD/SQ FT): 4.06620E+02
MYIFER VERT. HYDR. COMDUCTIVHAY

RADIAL OISTANCE TO WELL (FT):
MUIFER THICKNESS (FT )= 2.0000
DIST. FRON AQUIFER TOP TO 8OTTOM UF—PROD. WELL (FT)= 1.0000£+02
OIST. FROA AQUIFER TGP TO PROD. WELL SCREEN TOP (FT) 5.0000E+01
OIST. FROM AQUIFER TOP TO BOTTOM OF 08S. WELL (FT)= {.0000E+02
DIST. FROM AGUIFER TOP TO TuP OF 0BS. WELL SCREEMIFT 1z 5,0000E+0]

CONPUTATION RESULTS: R

WELL FUKCTIUN= 1.6740E-10 .
DRANDOMN DUE TO PART. PENETR. ImPag i 0.0
OKANDORN WITH PART. PENETR. (FTi=

DATA BASE:

PRODUCTION WELL OISCHMARGE KATE (&PMIz 209,00

AQUIFER STORATIVITY (DIN): 1.6000E-u]

TINE AFTER PUMPING STRRTED (mIN1:30000.00

DRMRDOWN WITH FULL PEXETRATION (FTH:  0.1)

AQUIFER HORIZ. HYOR. CONDUCTIVITY GPO/SQ FTiz 4.6620E402
AGUIFER VERT. HYDR. CONDUCTIV 4 FTis d.6620E 402
RAOIAL DISTAKCE TO WELL (FT)
AIUIFER THICKNESS (FTiz 2.00
DISY. FROM AQUIFER TOP TO BOTTOM OF PROD. WELL (FT)z 1.0000E+02
OIST. FROM AGUIFER TOP TO PROL. WELL SCREEN TOF (FT) 5.u0vot+ul
0IST. FROM AGUIFER TGP TO BOTTUM UF QBS. WELL (FT): 1.0000E+u2
DIST. FROM AQUIFER TUP TU TUP uf UBS. weli SUREENM(FTIZ S.0uekvyl

CONPUTATION RESULTS:

MELL FUNCTION: 7.0l65E-10

DRANDONN OUE TO PRRT. PENETR. Inpq Tiz  0.00
ORawDOUN WITH PRRT. PENEIK. (FT3 { .11

by

[P »,»{

)



OATA BASE:

PRODUCTION WELL DISCHARGE RAlE t&PmIz  200.00

AGULFER STORATIVITY (DImiz 1.0000t-ul

TInE AFTER PUMPING STARTED (mINI=30000.00

RAUUONN WITH bULL PERETRATION (#T1s w.ud

AQUIFER HORIZ. MYOR. CONOYCTIVIL¥ FTiz 4.6620E+02
AQUIFER VERT. HYOK. CONDUCT 5P0/SU T2 4.66208+02
RADIAL DISTANCE TO WELL (FTY= 3.3000£+03
AQUIFER THICRNESS (FT): 20000402
DIST. FROM AQUIFER TOP TO HOTTOM 00. WELL (FT)z 1.0000E+02

DIST. FROM AQUIFER TOP TU PROD. WELL SCREEN TOP (FTi1 5.0000E+01

DIST. FROM AQUIFER TOP TO BOTTUM OF 0BS. WELL (FT)= 1.0000€+02 )

DIST. FROM AQUIFER TUP TO TOP OF 0BS. MELL SCREEN(FTiz 5.00v0tt0l ~
CONPUTATION RESULTS:
. I
WELL FUNCTION: 2.9770€-24 .
DRAWDOWN DUE TO PART. PEKETR. INPACIS(FT): 0.00
ORAWDOKN WITH PART. PENETR. {FT):\ 0.v .

N’




DRAWDOWN VS. DIST.

PART. PEN. AT 200 GPM
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ATTACHMENT H
EXTRACTION WELLS TO ST. JOSEPH RIVER




TECHNICAL MEMORANDUM - Extraction Wells to the St. Joseph River
DATE: March 31, 1992
TO: - Mehdi Geraminegad
FROM: Walter Tremel
SUBJECT: EPA ARCS V Program
Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026
Collect and TranSferiGrouﬁdwater from

the Extraction Wells to the St. Joseph River

This groundwater process option involves extraction of groundwater from beneath the
landfill dump site to drop the aquifer water table below the fill in the dump area.
Groundwater extracted form the wells will be conveyed to the St. Joseph River
approximately 5,000 feet to the south of the landfill for discharge.

The system includes an array of six extraction wells located within the landfill with a total
groundwater extraction pumping rate of 1,200 gpm (see attached figure). Each extraction
well will be screened at 150 ft. to 200 ft. and will be regulated to pump approximately 200
gpm. The groundwater from these extraction wells will be directed through a pipe header

to a central point where an inline centrifugal pump will pump the extracted groundwater
through a 8 inch x 5,000 foot pipeline to its discharge point in the St. Joseph River.

Equipment required:
6 Groundwater extraction wells screened between 150 to 200 ft.
6 Submersible pump capable of pumping 200 gpm.
6 Motor starter/breaker units.

3,400 ft. - 1-inch conduit with power and control wires.

2,800 ft. - 4-inch PVC pipe and fittings

Page 14



600 ft. - 6-inch PVC pipe and fittings
5,200 ft. - 8-inch PVC pipe and fittings
1- 1,200 gpm inline centrifugal pump.
1 - Pump/motor foundation.

1 - Motor starter/breaker unit with NEMA 4 enclosures 100 ft. - 1-inch conduit with
power and control wires.

8,600 ft. - 4-foot deep trench for pipe protection.
10 wooden electric poles. .
1000 ft - Electric utility supply lines.

1 - Pole mounted transformer.

Page 15
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ATTACHMENT I
INTERCEPTOR TRENCHES TO ST. JOSEPH.RIVER




TECHNICAL MEMORANDUM - Interceptor Trenches to St. Joseph River
DATE: March 31, 1992
TO: Mehdi Geraminegad
FROM: Walter Tremel
SUBJECT: EPA ARCS V Program
Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026
Collect and Transfér Water from

Interceptor Trenches to St. Joseph River

This interceptor trench process option provides for intercepting groundwater in interceptor
trenches upgradient of the landfill site and thereby lowering the water table in the aquifer
below the dump area. An estimated 2,120 gpm of groundwater will be collected and
directed to sumps within the trenches, and pumped to the St. Joseph River.

The system includes a series of interceptor trenches placed along the perimeter of the site
interconnected with the quarry pond located north east of the site. The groundwater
intercepted by these trenches will be directed to the quarry pond and later pumped with a
centrifugal pump through a 10 inch x 5,000 foot pipeline to its discharge point in the St.
Joseph’s river.
Equipment Required:

1,100 ft - Groundwater diversion trench extending from the east side of quarry.

1,500 ft - Groundwater diversion trench extending from the north side of quarry.

750 ft - Groundwater diversion trench along the west side of the site.

6,500 ft. - 10 inch PVC pipe and fittings

1- 2120 gpm Centifugal pump.

1 - Pump/motor support structure.

Page 16



1- Stzirter/breaker unit.

500 ft. - 2-inch conduit with power and control wires.

6,500 ft. - 4 ft. deep trench for pipe protection.
10 - Wooden Electric poles.
1000 ft - Electric utility supply lines.

1 - Pole mounted transformer.

Page 17
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ATTACHMENT J
PLUME INTERCEPTION SYSTEM TO ST. JOSEPH RIVER -




TECHNICAL MEMORANDUM - Plume Interception System to_St. Joseph River
DATE: March 31, 1992

TO: Mehdi Geraminegad

FROM: Walter Tremel

SUBJECT: EPA ARCS V Program
Himco Dump Superfund Site, Elkhart, Indiana
SEC Donohue Project No. 20026

Collect and Transfer of Groundwater from the

Plume Interceptor System to St. Joseph River

The plume interceptor process option provides for the capturing of contaminant plume
down gradient of the site to eliminate off-site migration of contaminants. It includes an
array of extraction wells placed down gradient of the dump area. Because the extent of
groundwater contamination is not known at this site, the plume interception system is
designed to cover 1/3 downgradient face of the site. However, the same plume interceptor
system can be considered for the remaining down gradient face of the site. An estimated
105 gpm of groundwater will be intercepted and extracted by the extraction wells, treated
by a combination of air stripping, liquid phase active carbon adsorption, and precipitation
prior to being pumped to the St. Joseph River or being discharged to the POTW.

The system includes an array of three extraction wells located downgradient of the landfill
with a total groundwater extraction pumping rate of 105 gpm. Each extraction wells will be
placed at a spacing of approximately 220 ft. and will be regulated to pump approximately
35 gpm (see attached Figure). The groundwater from these extraction wells will be directed
through a pipe header to a central point where it will be treated with air stripping to
remove VOC contaminants, LPAC to remove semi-volatile contaminants, and precipitation
to remove inorganic contaminants. A centrifugal pump will pump the treated extracted
groundwater through a 4 inch x 5,000 foot pipeline to its discharge point in the St. Joseph’s
river or to the POTW.

Page 18



Equipment required:

3 - Groundwater extraction wells with a submersible pump capable of pumping
35 gpm. : '

3 Motor starter/breaker units.

1,000 ft. - 1-inch conduit with power and control wires.

1,000 ft. - 3-inch PVC pipe and fittings.

5,000 ft. - 4-inch PVC pipe and ﬁt_tings. :

5,000 ft. - 4-foot deep trench for pibe protection.

1- packed air stripping tower with 105 gpm and 1,000 scfm capacity.
2 - Vapor Phase activated carbon units.

2 - Liquid Phase activated carbon units.

1 - 5,000 gal fiberglass reinforced plastic (FRP) rectangular reagent mixing tank with
agitators.

3-2,500 gal FRP reagent holding tanks with feed pump systems.
2-2,500 gal Acid/Base feed tanks with pump systems.

1 - 10,000 gal FRP vertical insulated collection/storage tank, with high and low level
alarms. :

2 - 105 gpm Centifugal pumps.

1 - 1,000 scfm air blower.

1- 60 ft. x 120 ft. equipment foundation/containment area.
3 - Motor starter/blfeaker units.

500 ft. - 1-inch conduit with power and control wires.

Page 19
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10 - Wooden Electric poles.
1000 ft E- lectric utility supply lines.

1 - pole mounted transformer.

R/HIMCO/A04
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