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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

BASIS OF DESIGN
GARVEY ELEVATOR SITE OPERABLE UNIT 1
HASTINGS, NEBRASKA

1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division tasked
HydroGeologic Inc. (HGL), to develop an imnterim Remedial Design (RD) for the Garvey
Elevator Superfund Site (Site), Operable Unit (OU) 1 in Hastings, Nebraska, in accordance
with the agency’s interim Record of Decision (ROD) for the Site (EPA, 2010). This work is
being executed under Architect and Engineering Services (AES) Contract EP-S7-05-05, Task
Order 0046. CDM Federal Programs Corporation (CDM) is a team subcontractor to HGL on
the AES contract and has a key role on the project. This document provides the basis of the
remedial action (RA) design and design related activities including preparing specifications and
plans, cost estimates, schedules, and other documents required to implement this RA.

1.1 PROJECT DESCRIPTION

The former Garvey Elevators, Inc. storage facility is located southwest and outside of the
limits of the city of Hastings in Adams County, Nebraska (Figure 1.1). The facility is located
on a 22-acre portion (Parcel ID - 010003207) of the 106-acre site property. The grain storage
facility, where fumigant was stored and used (Figure 1.2), is an active 8-million bushel
capacity grain elevator currently owned and operated by Ag Products, Incorporated (AGP).

The Site includes the former Garvey Elevators, Inc. property and downgradient areas underlain
by the contaminated groundwater plume that originates from the grain storage facility. EPA
has designated OU 1 as the area of soil and groundwater contamination on and immediately off
the former Garvey Elevators, Inc. property. OU 2 is defined as contaminated groundwater
farther downgradient from the grain storage facility that extends approximately 4.3 miles to the
east. The known contaminants of concern (COCs) at the Site are carbon tetrachloride and
chloroform.

A soil vapor extraction (SVE) system and a groundwater extraction and treatment (GET)
system were installed in 1998 and are currently operating at the Site. The SVE system consists
of eight vapor extraction wells. The GET system consists of eight groundwater extraction
wells, an air stripper and two injection wells that return treated water to the aquifer. Both of
these treatment systems are discussed in more detail in Section 2.0.

A focused feasibility study (FFS) was prepared to support an early action for OU 1 to mitigate
an ongoing source to groundwater contamination and provide containment of contaminated
groundwater. The FFS (HGL, 2009b) and information from the Interim Data Summary Report
(HGL, 2009a) were used by EPA as a basis for selecting a remedy to mitigate certain threats to
human health and the environment posed by the contaminated soil and groundwater beneath the
source area at the Site. EPA issued an interim ROD for the Garvey Elevator OU 1 Superfund
Site on June 30, 2010. The Interim ROD for OU 1 addresses contaminated soil and
groundwater beneath the grain storage facility.

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

A remedial investigation (RI) for Site wide soil and groundwater contamination was completed
in 2011. After the completion of the Site wide feasibility study (FS), EPA will prepare a
Proposed Plan and will ultimately issue the final action ROD to address Site wide soil and
groundwater contamination. The interim action will be consistent with the final action. The
final action ROD is planned to be completed in 2012. :

The interim RD for OU 1 addresses soil and contaminated groundwater at the grain storage
facility; however, there are no construction components associated with the existing SVE
system. The Interim RD will expand the capture zone of contaminated groundwater from OU 1
and prevent its downgradient migration and reduce concentrations of contaminants in OU 1
groundwater, thereby reducing the risk to human health and the environment. The interim RD,
which is presented in this Basis of Design report, includes the following elements:

» Replacing existing flow meters with magnetic flow meters |

« Making minor upgrades to electrical infrastructure

+ Updating programmable logic controller (PLC) programming for system operation
1.2 SCOPE AND CONTENT

This document has been prepared to address the design needed to implement the interim RA.
The final Basis of Design report is organized as follows:

Section 1 - Introduction: Provides a brief overview of the site history, site location, and
project objective.

Section 2 - Site Background: Provides a description of the geology, hydrogeology,
hydrology, topography, climate, and nature and extent of contamination.

Section 3 - Remedial Action Execution: Provides a more detailed description of the interim
RA components and their implementation.

Section 4 - Permitting and Access Requirements: Identifies required permits and property
access considerations.

Section 5 - Remedial Action Execution: Provides a summary of the activities needed to
implement the interim RA as well as cost estimates and preliminary construction schedule for
the interim RA work

Section 6 - References: Provides a list of references used throughout this document.
. Appendix A - Calculations
Appendix B - Specifications

Appendix C - Contract Drawings

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

2.0 BASIS OF DESIGN OVERVIEW
2.1  SITE LOCATION AND DESCRIPTION

The Site is located southwest of the City of Hastings in Adams County, Nebraska. The
110-acre property formerly owned by former Garvey Elevators, Inc. is located in the NW1/4 of
Section 23, T7N, R10W, approximately seven miles west of the Adams County/Clay County
line (Figure 1.1). The 106-acre property, consisting of an 84-acre parcel and a 22-acre parcel,
is bounded on the north by U.S. Highway 6 and business and residential properties, on the east
by the Burlington Northern and Santa Fe railroad track, on the west by Marion Road, and on
the south by farmland (EPA, 2010). The Site is located in a predominately rural area with
sparse distribution of residential properties north, east, and west of the site, the closest no less
than 1/4 mile away. One municipal well and more than 35 private drinking water wells have
been impacted by the volatile organic compound (VOC)-contaminated groundwater. The
facility continues to operate as a grain storage facility under new ownership and management.

Twenty-two acres of the former Garvey Elevators, Inc. property is designated as the grain
storage facility consisting of a concrete headhouse and elevator, flat storage building, steel
storage bins, and associated buildings for facility maintenance, offices, and chemical storage
(Figure 1.2). The majority of the remaining 84 acres of the former Garvey Elevators, Inc.
property is used for crop production. The area surrounding the grain storage facility is rural
with a sparse distribution of residential properties to the north, east, and west. The nearest
residence is immediately adjacent to northeast property boundary, approximately 1,200 feet
north of the grain storage facility.

2.2 SITE HISTORY

Garvey Elevators, Inc. began operation as a grain storage facility in 1959. In their responses to
the Request for Information Pursuant to Section 104 of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), Garvey Elevators, Inc. stated that
they used a liquid mixture of carbon tetrachloride and carbon disulfide as a grain fumigant
from 1959-1985 (Garvey, 2003). The fumigant mixture is known as 80-20 fumigant
(80 percent carbon tetrachloride and 20 percent carbon disulfide.) Some formulations of the
80-20 fumigant may also have contained a minor amount of ethylene dibromide.

In 1960, Garvey Elevators, Inc., installed an approximately 3,000-gallon aboveground storage
tank (AST) to the north of the silos to store the liquid fumigant. Fumigant was piped from the
AST up to the grain gallery via an underground pipe that exited the subsurface and extended up
the north side of the silos to the gallery. Fumigant was applied from the top of the elevator
gallery (HGL, 2008). According to one background document in the project file, a buried
portion of this delivery pipe was found to be leaking and was replaced sometime before 1986
when the tank was removed (ENSR, 2005). However, during the 2008 interviews conducted
by EPA and HGL in support of the RI, none of the five former employees of Garvey
Elevators, Inc. interviewed could recall that the broken piping had been replaced. Four of the
five interviewees stated that the fittings leaked, or that staining was observed beneath the tanks
fittings and around the tank (HGL, 2008). Use of the liquid fumigant was discontinued in
1985.

U.S. EPA Region 7
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HGL ~ Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

Garvey Elevators, Inc. was first identified as a source of carbon tetrachloride contamination in
1994 when a water sample collected during a Phase I Environmental Site Assessment (ESA)
conducted as part of AGP’s due diligence procedures before purchasing the Garvey Elevators,
Inc. property. During the ESA, carbon tetrachloride was reported in a water supply well
located on the grain storage facility at 199 micrograms per liter (ug/L) (Terracon, 1994). This
concentration exceeded the EPA maximum contaminant level (MCL) of 5 ug/L. Garvey
Elevators, Inc. subsequently conducted several environmental investigations in the vicinity of
the grain storage facility to determine the extent of carbon tetrachloride in soils and
groundwater near the elevator, evaluate remedial alternatives, and estimate costs to conduct a
RA.

From 1994 through 2007, Garvey Elevators, Inc. installed 47 groundwater monitoring wells
and completed numerous soil and soil gas sample borings. In 1999, Garvey Elevators, Inc.
installed an SVE system and GET system in response to the soil and groundwater
contamination. Garvey Elevators, Inc. also began sampling private wells at residences and
businesses, and providing alternative water supplies for wells affected by the carbon
tetrachloride originating from the grain storage facility.

2.2.1 Regulatory History

The release of carbon tetrachloride was first discovered at former Garvey Elevators, Inc.
property during a 1994 Phase I ESA. The chronology of subsequent regulatory actions at the
Site is summarized below:

April 1995. Garvey Elevators, Inc. entered the Nebraska Department of Environmental
Quality (NDEQ) Remedial Action Plan Monitoring Act (RAPMA) Voluntary Cleanup
Program (VCP). While in the VCP, Garvey Elevators, Inc. conducted further site
characterization, installed the GET and SVE systems in the source area, and provided
alternative drinking water sources to impacted residents.

April 2003. NDEQ conducted a preliminary assessment/site inspection (PA/SI) of the former
Garvey Elevators, Inc. Site to assess whether there was a potential threat to health and the
environment and identify the sources of groundwater contamination (TetraTech, 2003).

May 2003. Garvey Elevators, Inc. indicated that they would not remediate the entire
contaminated groundwater plume while participating in the VCP (EPA, 2010).

December 9, 2003. NDEQ requested EPA assistance because they were concerned about the
ability of Garvey Elevators, Inc. to address the contamination associated with the grain
elevator property (EPA, 2008).

September 14, 2005. The Garvey Elevator Superfund Site was placed on the National
Priorities List (NPL).

U.S. EPA Region 7
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October 2005. Garvey Elevators, Inc. signed an Administrative Order on Consent (AOC)
with EPA to conduct RAs and an RI/FS (EPA, 2005). In the AOC, Garvey Elevators,
Inc. agreed to conduct investigation and source area treatment activities at the Garvey
Elevator Superfund Site. In a separate Agreement with AGP, Garvey Elevators, Inc.
placed money into an escrow account to fund response actions at the Site.

March 27, 2008. Garvey Elevators, Inc. filed a voluntary petition for liquidation pursuant to
Chapter 7 of the United States Bankruptcy Code in the United States Bankruptcy Court for
the Northern District of Texas, Fort Worth Division. Following this development, in
April 2008, EPA directed the former Garvey Elevators, Inc. and its contractors to hait
work at the Site.

May 19, 2008. EPA initiated fund-lead RAs to address the immediate threat to human health
posed by the contaminated private wells and to implement source control measures to
prevent further impacts to the groundwater at the source area. These activities, which are
ongoing, include providing alternate water systems or municipal water hookup for
impacted and potential impacted residential/business private well users. It also includes
source control measures of maintaining and operating the existing SVE and GET systems.

October 2008. EPA Fund-lead RIs began.

' Febi'uary 2010. The proposed plan for the interim remedy at OU 1 of the Site was made
available to the public for review and comment. A public meeting to present the proposed
plan was held on February 24, 2010, in Hastings, Nebraska.

June 30, 2010. An Interim ROD for the OU 1 interim remedy was issued.
2.2.2 Remedial Design Investigation

The 2010 Interim ROD concluded that a selected interim remedy would include continued
operation of the existing GET system, and possibly expanding the system to improve
performance. After the interim ROD was issued, further information was needed to develop an
interim remedy. An RD field investigation was conducted from November 2010 through May
2011 to close data gaps.

Three nested wells in a single borehole were installed at five locations to support the evaluation
of the influence of the GET system on the upper and medial aquifers. Telemetry stations were
installed into 15 new monitoring wells and 4 existing multilevel well locations off facility
property to wirelessly transmit transducer data to the GET system PLC for compilation.
Additional programming was added to the PLC to carry out and gather data from step-
drawdown, constant-rate, and full GET system pumping tests.

A GET system pump test was conducted and water levels were monitored in 36 monitoring
wells throughout the Site. Separate pump testing to estimate aquifer properties was completed
for RW-2 and RW-7. Step-drawdown tests were performed concurrently at both wells to
determine optimal pumping rates for the constant-rate tests.

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 — Hastings, Nebraska

The data collected was used to estimate aquifer parameters for the upper and medial aquifers,
develop a numerical groundwater flow model to evaluate GET system effectiveness to contain
contaminated groundwater to the site and identify ideal location and depth for additional
recovery wells.

2.3 PHYSICAL SETTING

2.3.1 Topography

‘The topography of the area is relatively flat, with a slight slope to the east-southeast. The Site

is located within the Loess Plains, a portion of the Great Plains physiographic province. The
Platte River valley lies 15 miles north of the Site and flows to the northeast, and the Little Blue
River valley lies 10 miles to the south and flows toward the east. Figure 2.1 shows the
topography of the site and surrounding area in 5-foot intervals.

2.3.2 Surface Water Hydrology

The local drainage basin consists of gently rolling loess plains and small meandering streams
that occupy wide shallow valleys. Regionally, surface water flow is toward the south-southeast
to the Little Blue River. The nearest named perennial surface water feature to the Site is
Pawnee Creek, which is located about 0.5 miles south-southeast of the Site. There are no

storm drains on the Site; therefore, surface water drainage generally follows topography.
* Drainage is poor in the area north of the silos in the area of the maintenance and storage

buildings and office because the Site sits on a generally flat area that likely ponds water.
Drainage to the east is curtained by the railroad tracks, which diverts surface waters on the
very eastern portion of the Site property between the rail spur and the railroad tracks
northward toward Highway 6. The area surrounding the flat storage grain building in the
middle of the property drains surface water to the south-southwest from both the east and west.

2.3.3 Geology
2.3.3.1 Regional Geology

Adams County lies adjacent to the north-south axis of the Salina Basin, which was formed by
deformation of crystalline Precambrian rocks. The Salina Basin extends from central Nebraska
into north-central Kansas, and the thickest sedimentary rock accumulations in Nebraska are
found within the Salina Basin (Miller and Appel, 1997). The crystalline Precambrian rocks are
overlain by the Upper Cretaceous-Age Niobrara Formation, which consists of yellow and light-
to dark-gray marine chalky shale and chalk. The Niobrara surface in the area slopes to the
southwest at an approximate gradient of 0.01 foot per foot. In the north-central portion of
Adams County, the Niobrara Formation is overlain by the Upper Cretaceous-Age Pierre Shale,
which can be described as a gray to black marine shale, and chalky shale. The uppermost
portions are weathered and contain gray silty clay (Woodward-Clyde, 1990).The Tertiary
Ogallala Formation occurs only as buried knobs in the south and western portions of Adams
County (Keech and Dreeszen, 1968).

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

The Adams County area is underlain by approximately 100 to 500 feet of unconsolidated
Pleistocene age deposits lying unconformably on the Pierre Shale, or the Niobrara Formation
where the Pierre Shale is absent. The unconsolidated deposits consist of the Peoria Loess,
Loveland Loess, and other Pleistocene sand and gravel deposits. The Peoria and Loveland
loess consist of silts and clayey silts that were deposited during the Wisconsin and Illinois
glaciations, respectively. An interglacial soil named the Loveland Soil (known in Illinois as the
Sangamon soil) separates the loess units (Condra et al., 1947). Pleistocene sands and gravels
occur below the loess units and range in thickness from 130 to 200 feet. These are stream-
deposited sands and gravels containing thick, regionally discontinuous layers of clay and silt.
Gravel beds occur within this unit and can be as thick as 10 feet. The local groundwater table
usually occurs within this unit.

2.3.3.2 Site-Specific Geology

The following description of sediments consists of lithologic information from the monitoring
wells completed on and downgradient of the grain storage facility during earlier Site
investigations; downgradient monitoring wells completed for the RI; electrical conductivity
(EC) logs collected from borings during the RI; cone penetration test (CPT) logs from past
investigations; and from the Revised Final RI Report for the West Highway 6 & Highway 281
Site located approximately one-half to three-fourths of a mile to the northeast (HGL, 2011a).

The geology underlying the grain storage facility is summarized on Figure 2.2, which presents
a generalized site-specific stratigraphic column based on descriptions of the soil cores, drilling
cuttings, and EC logging.

The thickness of the surficial silts and clays ranges from 33 feet to 82.75 feet. The average
thickness of these sediments across the study area is 63.9 feet. The coloration observed in the
surficial silts and clays is variable, ranging from black to various shades of brown and gray.
Iron oxide staining is locally superimposed on the base soil color. Lenses/layers of fine sand or
silty/clayey fine sand are observed within the surficial silts and clays. These sands are
predominantly quartz, and poorly graded. The seven CPT borings emplaced by ENSR in 2006
were approximately 85 feet deep. The CPT logs characterize the surficial materials as
interbedded silts, clays, and sands (HGL, 2011b).

Underlying the surficial materials and extending to an approximate depth of 130 feet below
ground surface (bgs) are numerous sand and gravel units that range from silty fine sands to
poorly graded sands to well graded sands to silty gravels to well graded gravels with sands.
These sand and gravel deposits comprise the upper zone of the Pleistocene aquifer. The
observed coloration of the sand and gravel layers was various shades of gray, yellow, brown,
and olive brown. The sands are predominantly quartz, with subangular to rounded grains and
varying percentages of multicolored feldspar and other dark mineral grains. The gravels are
granitic in nature, and predominantly fine gravels (less than 8 millimeters).

Underlying the upper zone of sands and gravels in the vicinity of former Garvey Elevators,
Inc. property is an upper fine-grained unit (aquitard) of variable composition and thickness.
Over the study area the upper aquitard was encountered at depths ranging from 115 to 138.5
feet bgs, depending on the ground surface elevation. Figure 2.3 shows the elevation contours
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

of the top surface of the upper aquitard. In general, this unit dips to the east and downgradient
from the Site.

Electroconductivity logs from DPT soil borings and monitoring well lithologic logs indicate
that this unit consists of silt, silty clay, clayey silt, sandy silt, silty clayey sand, and sandy clay,
the thickness ranges from 0.1 feet to 4 feet depending on location. Downgradient of the grain
storage facility, thicknesses ranging from 0.45 feet to 7.3 feet were observed in EC borings.
As Figure 2.4 illustrates, the thickness of the upper aquitard generally appears to undulate
from north to south across the Site area.

The upper aquitard was consistently observed beneath the grain storage facility in both
monitoring well borings drilled to or beneath it, and in the EC borings (except SB-32)
completed during the RI. However, it was not reported in multilevel well MW-31 completed
along the east perimeter of the Site (ENSR/AECOM, 2007).

In the downgradient direction (east/southeast) from the grain storage facility, the upper
aquitard was not present at the MW-12, MW-17, and MW-18, according to their boring logs.
It was observed in 8 of the 10 EC borings along the off-Site transects, and in the drill cuttings
at 5 of the 7 new RI monitoring well locations.

It should be noted that discrepancies in detection of the upper aquitard may be the result of its
relatively minor thickness, and the finer resolution of the EC logging compared to logging
wash cuttings from mud drilling as was done at MW-12, MW-17, and MW-18. Additionally,
the composition of the aquitard in certain areas may be almost indistinguishable from the
surrounding sands if the gradational zone was extensive.

The medial aquifer zone at the Site consists of fine to coarse sands, silty sands, and sand-fine
gravel mixtures from the bottom of the upper aquitard at approximately 132 feet bgs to
approximately 150 feet bgs on Site.

Both the medial aquifer zone and the lower aquifer zone to the top of the Niobrara Formation
at approximately 240 feet bgs, consist of alternating layers of poorly-graded fine sand and
well-graded fine to coarse sand with gravel. At selected locations, discontinuous lenses of well-
graded gravel, silty sand, clayey sand, and clay were encountered. These sand and gravel
deposits comprise the lower zone of the Pleistocene aquifer.

Coloration of the fine sands is in various shades of gray and brown with occasional localized
iron oxide staining. The fine sands are subangular to rounded, loose to moderately dense, and
consist primarily of quartz grains with varying percentages of feldspars and other dark
minerals.

Coloration in the well graded sands is in various shades of gray, yellow, and brown with
occasional localized iron oxide staining. The well graded sands are also subangular to rounded,
loose, and consisted primarily of quartz with varying percentages of feldspars and other dark
minerals. Gravel in the well graded sands and gravel lenses range from <1 to 6 centimeters, is
granitic in nature, with larger clasts flattened and elongated.
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Separating the medial and lower aquifer zones in some areas is a lower aquitard. As with the
upper aquitard, this lower aquitard has a variable composition and thickness. On Site, the
lower aquitard was observed at depths ranging from 147.7 bgs at SB-32 feet to 169.5 feet bgs
at test well MW-33. This existing test well is located at the northwest corner of the Site
property at an elevation about 10 feet higher than the ground surface at the elevator buildings.

Figures 2.5 and 2.6 illustrate the lower aquitard surface elevation and thickness, respectively.
The thickness of the lower aquitard ranged from 0.7 feet to 3 feet in thickness. In general, the
thickness of the lower aquitard was less than that of the upper aquitard. According to existing
well logs, it has been described as sandy clayey silt, clayey silt, silt and fine sand, and silty
clayey sand with gravel. ' :

This lower aquitard was observed in 18 of the 25 existing monitoring well locations or RI EC
boring, and 3 of 7 new RI monitoring well locations within the study area. Generally, it does
appear to be laterally continuous across the study area; however it does not appear to extend
northward. It was not observed in borings during the drilling and EC logging for .the West
Highway 6 & 281 Site (HGL, 2011a).

The unconsolidated materials are underlain by the Cretaceous age Niobrara Formation. The
Niobrara generally consists of interbedded, soft, light grey calcareous shale and chalk. The
Niobrara was encountered at depths of approximately 240 to 250 feet bgs at the Site and
consisted of a weathered yellow to pale red shale with calcium carbonate veins to a grayish
brown clay. N

2.3.4 Hydrogeology
2.3.4.1 Regional Hydrogeology

Based on depth to water measurements made in new and existing groundwater monitoring
wells, groundwater typically occurs between 105 feet to 125 feet bgs across the Site area. The
aquifer beneath the Site was divided into aquifer zones for the purposes of the RI. The zones
are as follows: '

« upper aquifer zone - Zones A/B
« medial aquifer zones — Zone C
« lower aquifer zone

- upper portion - Zone D

- lower portion - Zone E

Lithologic logging conducted during the RI and previous investigations generally confirmed
that three aquifer zones exist at the Site, which are separated by intervening aquitards.
Generally these aquitards do appear continuous throughout the study area. However, the
presence of these aquitards would not greatly inhibit the downward migration of contaminants
due to the variation in thickness and composition of the aquitards, vertical hydraulic gradients,
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and the physical nature of the Site contaminants. This is confirmed by the presence of
contaminants in all three aquifer zones at the Site and in the plume downgradient of the source
areas. Figures 2.3 and 2.5 illustrate the elevation contours of the top of the upper aquitard and
lower aquitard, respectively. Figures 2.4 and 2.6 show the thickness of the upper aquitard and
lower aquitard, respectively.

The actual depths at which the aquifer zones and intervening aquitards are encountered vary
with the monitoring point elevation. In general, the upper aquifer zone is unconfined and
extends from the water table at approximately 115 feet bgs to approximately 130 feet bgs on
Site. The upper aquitard, which occurs at 130 feet bgs to approximately 132 feet bgs on site,
forms the base of the upper aquifer zone.

The medial aquifer zone extends from approximately 132 feet bgs to about 150 feet bgs on site.
This aquifer zone is semiconfined by the overlying upper aquitard and an underlying lower
aquitard that is the lower fine-grained unit. The lower aquitard extends from approximately
150 feet to 152 feet bgs on site.

The lower aquifer zone also is semiconfined and extends from the base of the lower aquitard to
the top of the bedrock surface which is at approximately 233 feet bgs. The weathered shale of
the Niobrara Formation forms the base of the lower aquifer zone.

2.3.4.2 Site-Specific Hydrogeology

Historical assessments on the availability of groundwater have indicated that aquifer
transmissivity generally ranges from less than 50,000 gallons per day per foot (gpd/ft) in the
northeastern corner and southernmost portions of the county, to more than 200,000 gpd/ft in
the central part of the county.

Groundwater flow in the upper, intermediate, and lower aquifer zones is in an east-southeast
direction based on water level measurements in the more than 30 monitoring wells distributed
across the Site. The hydraulic gradient ranges from 0.0015 to 0.0020 feet per foot (ft/ft). The
current local groundwater flow direction, in the area outside the influence of the GET system,
is generally consistent with that observed before the installation of the GET system. The
vertical hydraulic gradient between the upper and intermediate aquifer varies seasonally due to
aquifer stresses created by irrigation wells in the area. During the irrigation season, the vertical
hydraulic gradient is consistently downward in wells at the Site, with an average magnitude of
0.019 fi/ft. During the nonirrigation period, the vertical hydraulic gradient is not in a
consistent direction at the site, but the magnitudes of the gradient are similar.

Based on four pumping tests with various configurations, pumping rates, and durations, the
hydraulic conductivity in the upper aquifer has been estimated to be approximately 100 feet per
day (ft/day). Hydraulic conductivity in the intermediate and lower aquifer was estimated to be
approximately 270 ft/day. Based on the above aquifer properties, the hydraulic gradient, and
an effective porosity of 0.30, the groundwater flow rate is estimated to be 0.5 ft/day in the
upper aquifer and 1.4 ft/day in the intermediate/lower aquifer.
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2.3.5 Existing Utilities

SVE and GET system treatment equipment and pipe terminations are housed in a pre-existing

~ corrugated metal building. A concrete pad with a secondary containment curb was constructed

for all the GET piping and equipment. Another concrete pad was constructed for the SVE
system equipment. Electric power and potable water are available at the treatment system
building. Potable water for emergency shower/eyewash station is available. A telephone line
also exists.

2.4 NATURE AND EXTENT OF CONT AIVIINATION

The contamination associated with the Site consists of VOC-contaminated soils and
groundwater beneath the 22-acre parcel and an associated groundwater contaminant plume
approximately 4.3 miles long that extends from the property in an east-southeasterly direction.

The known COCs at the Site are carbon tetrachloride and chloroform. Chloroform is also a
degradation product of carbon tetrachloride. The extent of carbon tetrachloride is more
widespread across OU 1 than is chloroform. Figure 2.7 and Figure 2.8 show current levels of
contamination at the Site in the upper and medial aquifers, respectively. |

Carbon tetrachloride is a colorless, highly VOCs that quickly evaporates when exposed to the
atmosphere. Carbon tetrachloride is a nonflammable chemical that is slightly soluble in water.
In the subsurface, carbon tetrachloride behaves as a dense non-aqueous phase liquid (DNAPL),
due to its high specific gravity and low solubility. Carbon tetrachloride does not bind to soil
and may leach into groundwater.

Chloroform is a colorless, volatile liquid. It is a nonflammable chemical that is slightly soluble
in water. Because chloroform is relatively volatile, it tends to escape from contaminated water
or soil into air. It may also be released in vapor from some types of industrial or chemical
operations. Chloroform appears to be ubiquitous in the environment. It is derived primarily
from various industrial arid chemical processes, or as a by-product of disinfecting water with
chlorine. Chloroformis a breakdown product of carbon tetrachloride.

Garvey Elevators, Inc. used a liquid mixture of 80 percent carbon tetrachloride, and 20 percent
chloroform as a grain fumigant (commonly known as 80-20 fumigant) from 1959 to 1985. The
only identified point source for the liquid fumigant contamination is the area beneath the
former fumigant AST and the underground piping that transferred the fumigant from the tank
to the side of the grain elevator (see Figure 1.2). Other potential source areas include
structures where the fumigant was or may have been applied: the grain silos, former and
current steel grain bins, the railroad spur running within the former Garvey Elevators, Inc.
property (treatment of loaded grain cars), and the flat storage building. The fumigant
applicator wash area at the rear (west end) of the office, and shop building are also potential
source areas. Based on the presence of carbon tetrachloride in soil gas, additional potential
source areas for fumigant contamination are the area within the drive loop at the grain storage
facility, the former construction debris disposal pit, the former Garvey Elevators, Inc. water
supply well, and the area east/southeast of the flat storage building.
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During the 1995 site characterization effort conducted by HWS Consulting Group, Inc.
(HWS), a network of 36 monitoring wells were installed in the upper, medial, and lower
aquifer both on site and off site (HWS, 1995). The well designations indicate the following:
A-wells are completed across the water table and B-wells are completed at the uppermost fine-
grained unit, both of these zones are in the upper aquifer zone. C-wells are completed in the
medial aquifer zone between the upper and lower fine-grained units. D-wells are complete in
the upper portion of the lower aquifer zone, and E-wells are completed in the lower portion of
the lower aquifer zone. "

The initial analytical results included in the 1995 Site Characterization report showed that
carbon tetrachloride was detected in 19 of the 36 wells. The highest concentration of 29,943

ug/L was detected in MW-3B located north of the shop building approximately 250 feet.

Carbon tetrachloride was detected above its MCL of 5 ug/L in well MW-2A, which is
crossgradient approximately 800 feet north and northwest of the facility buildings. It also was
detected above the MCL in well MW-18D approximately 4,800 feet downgradient to the
southeast.

Part of the Site background information provided to HGL included analytical data from
roughly 2002 and 2004 that was illustrated by ENSR. The data are from approximately 2002,
and show that numerous private wells downgradient to the southeast of the site had been
contaminated with carbon tetrachloride. The extent of contamination that can likely be
attributed to former Garvey Elevator, Inc. appears to extend approximately 4.3 miles
downgradient to the east-southeast. The 2004 annual monitoring well sampling event showed
that the carbon tetrachloride at most locations had decreased significantly from the 1995 HWS
detections. For instance, at MW-3B where carbon tetrachloride was detected at 29,943 ug/L in
1995, it was detected at a decreased concentration of 280 pug/L in 2004.

In 2007, ENSR conducted vertical profiling of carbon tetrachloride in groundwater at the Site
as part of a system evaluation. At 120 feet carbon tetrachloride concentrations > 50 ug/L were
noted in two areas. The first area is located in proximity to the former fumigant AST. The
second area of higher groundwater contamination was directly east of the MW-3 well cluster
where high carbon tetrachloride concentrations have previously been observed
(ENSR/AECOM, 2007).

At 130 feet bgs, carbon tetrachloride concentrations increased around DPT22D, which
contained carbon tetrachloride at 626 ug/L. No other 130-foot interval samples were collected
to the west, but to the north and south, concentrations dropped to below 50 pg/L at DP23D
which is within 125 feet of DPT22D to the west. Below 130 feet bgs, concentrations in the
DPT samples did not exceed 50 ug/L.

Low levels of the carbon tetrachloride degradation compound chloroform were detected in six
samples. The highest concentration of 5.7 ug/L was detected in MW-31A. The only other
target VOC detected was carbon disulfide, which was observed at low levels in three samples:
MW-30D, MW-30E, and MW-31A. Chloromethane, dichloromethane, and EDB were not
detected in any samples.
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2.5  EXISTING SOURCE CONTROLS

A SVE and GET system were installed at the Site while it was under State oversight. These
systems were installed in 1998, and began operation in 1999. The locations of the SVE and
GET system wells are shown in Figure 2.9.

2.5.1 Groundwater Recovery

Garvey Elevators, Inc. also installed the GET system in 1998, which commenced operation in
1999. The objective of the GET system was to prevent contaminated groundwater from
migrating off site that return treated water to the aquifer. The system includes eight
groundwater recovery wells, a packed tower ‘air stripper, and two injection wells. Since this
system came on-line in 1999, it has been operational only sporadically due to various system
malfunctions and mechanical problems. As shown on Figure 2.9, the recovery wells are
located in a rough north-south trending line downgradient to the east of the source areas,
except for RW-05. RW-05 is located in close proximity to the location of the former carbon
tetrachloride AST.

2.5.1.1 Recovery Wells

Five of the recovery wells (RW-01, RW-02, RW-03, RW-04, and RW-05) are screened in the
upper aquifer (A and B zones) between approximately 116 feet to 130 feet bgs. Each of these
shallow recovery wells has 10-foot screens (EMCON, 1998). The remaining three recovery
wells (RW-06, RW-07, and RW-08) are completed in the medial aquifer (C zone) from
approximately 135 feet to 150 feet bgs. These deeper recovery wells have 15-foot screens. All
eight wells have 0.040-inch slot, stainless steel screens (EMCON, 1998).

2.5.1.2 Submersible Pumps

Grundfos®, 460 volt (V), three-phase, submersible pumps are installed in each recovery well.
Pump speeds are controlled by variable-frequency drives (VFDs) located in the control panel.
Originally, the 5 wells screened in the upper aquifer had 5 horsepower (hp) pumps capable of
pumping approximately 40 gallons per minute (gpm) at 245 feet of head and the medial aquifer
wells had 10 hp pumps capable of pumping approximately 100 gpm, at 260 feet of head. Due
to malfunctioning equipment, all submersible pumps (except RW-2) have been replaced with a
new model. Table 2.1 presents past and current pump information.

2.5.1.3 Pressure Transmitters (Submersible)

Water levels in the recovery wells are monitored by Instrumentation Northwest, Inc. (INW),
absolute pressure transmitters, Model PS9000, with 4-20 milliamp output. Transmitters in
shallow wells have a range of O to 30 pounds per square inch absolute (psia) while transmitters
in medial wells have a range of O to 50 psia. The two injection wells are equipped with 0 to
100 psia pressure transmitters.

U.S. EPA Region 7
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2.5.1.4 Barometric Pressure Transmitter

To compensate for fluctuating barometric pressure without the use of vented tubing and

desiccant chambers, an INW barometric pressure transmitter, Model BV-9000, with 4-20

milliamp output was mounted on the outside of the GET system control panel. M [
0

2.5.1.5 Flow Meters 6\ M

Flow meters are located in the groundwater treatment room. The flow meters were placed at
the influent into the treatment room prior to the common header pipe. In RW-4 and RW-8, a
Signet Rotor-X0 P51530-P1 flow sensor and Signet 8512 flow /rate transmitter is installed.
Installed in the rest of the recovery wells is a Signe paddlewheel flow sensor and
Signet 8512 flow rate transmitter. Flow sensors were installed in schedule 80 polyvinyl
chloride (PVC) saddles provided by Signet and mounted using Signet 8010 integral mounting
kits, which allow for reading water velocities from 1.0 to 20.0 feet per second. A k-factor
programmed into the Signet 8512 transmitter automatically calculates and displays the flow rate
in gpm based on the pipe diameter and water velocity. A Signet Rotor-X1 P51530-P1
paddlewheel flow sensor and transmitter was installed in-line with the groundwater discharge
piping after the packed lower air stripper. This sensor was installed in a 6-inch diameter
Schedule 80 PVC tubing saddle, which allows for reading total system flow rate.

The transmitters internally totalize and record total flow. The units can either display the
current flow rate or total flow. In addition, the flow rate from each meter is transmitted to the
PLC, which allows for logging and remote monitoring via the Human Machine Interface
(HMI) software.

2.5.2 Groundwater Treatment

Groundwater treatment is accomplished by aeration in a packed column air stripper. The
treated groundwater is discharged into two upgradient groundwater injection wells under a
permit with the NDEQ. A Carbonair® Model OS-500 packed tower air stripper is used to

remove VOCs from the groundwater. A 2.0 hp, 3-phase general purpose fan manufactured by

The New York Blower Company® is used to force air through the packing located inside the
air stripper. The blower moves approximately 2000 cubic feet per minute (cfm) of air at
3 inches of water pressure (EMCON, 1999). A horizontal end suction pump is used to transfer
the treated system effluent to the injection wells.

2.5.3 SVE System

The SVE systems consist of 8 vapor extraction wells and liquid knock-out tanks and blowers.
Wells SVE-1, SVE-3, SVE-4, SVE-7, and SVE-8 are screened in the upper vadose zone (20 to
50 feet bgs), and wells SVE-9, SVE-10, and SVE-11 are screened in the lower vadose zone
(60 to 110 feet bgs). Based on information obtained during a pilot test, the SVE wells have an
expected radius of influence of 25 to 30 feet in the shallow vadose zone (predominantly silts
and clays) and 150 to 180 feet in the deeper vadose zone (predominantly sand).
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The systems operate using two separate blowers, one for the set of shallow wells (SVE
System 1), and one for the set of deeper wells (SVE System 2). Combined, the two blowers
are capable of moving air at approximately 800 standard cubic feet per minute (scfm) at
optimum vacuums. As originally operated, vapors from the eight wells were combined and
passed through a catalytic oxidation unit and scrubber for treatment of the contaminated
vapors. However, contaminant levels in the vapor stream have subsequently decreased such
that treatment of the vapors is no longer required (in accordance with state air regulations)
prior to discharge. The SVE systems are optimized to capture contamination from those wells
which have consistently exhibited the highest concentrations of carbon tetrachloride. Of the
shallow wells, only SVE-7 and SVE-8 are currently open; SVE-1, SVE-3, and SVE-4 were
closed in February 2011. Of the deep wells, only SVE-9 and SVE-11 are currently open;
SVE-10 was closed in February 2011. The total system flow is approximately 800 scfm.

2.5.4 Programmable Logic Controller

A PLC controls the groundwater treatment system equipment. The system is equipped with
HMI computer software. The HMI software provides an interface with the PLC to monitor and
control the groundwater treatment system.

The system equipment is controlled by an Allen-Bradley CompactLogix Control System PLC,
located in the control panel. The PLC uses Rockwell RSLinx OEM software to control a

-variety of system functions on the basis of equipment inputs, and to transfer system data to the

HMI software. A proportional, integral, and derivative co-processor is included for
groundwater elevation and air stripper sump setpoint control. This system and software were
installed in August 2010 by the Superfund Technical Assessment & Response Team (START)
contractor, TetraTech EM, Inc. (TetraTech), to update the existing PLC system.

2.5.5 Repairs and Modifications

The SVE and GET systems were installed in 1998 by Garvey Elevators, Inc., to prevent
contaminated groundwater from migrating off site. The consistency of system operation
between 1999 and 2004 is unknown; however, between 2004 and 2008 operation was sporadic
due to various system malfunctions and mechanical problems. Beginning in 2008, the EPA
START contractor TetraTech took over operation of the GET/SVE system and made numerous
repairs and modifications. Major repairs and modifications were completed by START from
August 2008 through May 2011 and are summarized below.

2008 - An initial assessment of the GET/SVE system revealed several malfunctioning or non-
functioning components. New pumps were installed at three wells (RW-1, RW-3, and

RW-4) due to inoperable pump motors. Four wells were redeveloped after found to have at
least 50 percent of the screened interval plugged. RW-5 was found to be partially collapsed and
determined irreparable.

Minor repairs, such as rewiring the air stripper blower, installing new o-rings and filters in the
particulate filter canisters, repairing cracks and leaks, and minor electrical repairs were made.
A high-level alarm system was installed in the air stripper, along with emergency shut-off for
the groundwater treatment system. An equipment room build out for the groundwater treatment
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room and the control panel room was constructed to prevent equipment from freezing during
winter months and to protect electronic equipment from dust and extreme temperatures.

In the SVE System 2, the existing blower motor and a breaker in the control panel were
replaced.

2009 - Reported failures in RW-1 led to replacing existing wiring between RW-1 and RW-6
vaults. RW-6 and RW-7 exhibited reduced performance in 2009, prompting well screens being
cleaned with acid wash and redeveloped. Routine maintenance to fix leaks and cracks in system
pipes occurred.

The low-level float switch in the SVE System 2 knockout tank was replaced, which was
causing the transfer pump from the tank to run continuously. Due to a rebuilding error in the
past, the blower in SVE System 2 failed and was replaced with a 15 hp motor. The air stripper
blower belt was replaced.

New VFDs were installed for the recovery wells and upgrades were made to the PLC and
associated operational software. A larger cooling unit to provide better climate control in the
equipment control room was installed to accommodate the new VFDs installed, which
appeared to create more heat than the old VFDs. Transducers in RW-1 and RW-4, and flow
sensors in RW-1 and RW-8 were replaced (TetraTech, 2011).

2.6 COMPLIANCE WITH ARARs

The applicable or relevant and appropriate requirements (ARARSs) are identified in the interim
ROD. ARARs are classified as chemical-specific, location-specific, or action-specific. The
ARARs and to be considered (TBCs) associated with the Site are presented in Table 2.2. The
interim RD will be compliant with ARARs.

2.7 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) provide a general description of what the response, action
is expected to accomplish for OU 1. The short-term RAOs for the Interim ROD are:

« To prevent or minimize the release of contaminants from the unsaturated OU 1 source
area soils to groundwater at concentrations that would cause exceedances of the cleanup
levels for groundwater. The soils described in this RAO include only those within the
zone of treatment of the existing SVE system.

» To prevent further migration of contaminated groundwater in excess of the cleanup levels
from the OU 1 source area.

« To provide an interim remedy that does not interfere with the future effectiveness of other
long-term RA alternatives that might warrant detailed evaluation in the Site wide FS, such
as in situ treatment technologies for groundwater restoration.
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« To provide a remedy which that achieves the long-term objectives when combined with a
suitable remedy that addresses all the OU 1 source area soils. EPA anticipates that all the
OU 1 source area soils will be addressed as part of the final action for the Site.

« To reduce the contaminants in the groundwater beneath the OU 1 source area to
concentrations less than or equal to the cleanup levels: within a reasonable time frame, so
that the aquifer is restored to its beneficial use.

The basis and rationale for the RAOs is the current and reasonably anticipated future land use
and potential beneficial groundwater use as a drinking water source. This remedy is termed an
Interim RA under CERCLA because the nature and extent of soil and groundwater
contamination at OU 1 have not been fully determined and the selected remedy may not be
expected to achieve the long-term objectives. However, the remedy is expected to help in
achieving the long-term objectives and to be one component of several response actions that,
together, will accomplish these objectives. The cleanup level for carbon tetrachloride in
groundwater is 5 pg/L, which is the federal and state MCL. The cleanup level for choloform is
80 ug/L. Choloform is one of a group of compounds called trihalomethanes (THM).
Choloform is the only THM that has been observed at a level of concern. EPA does not have
an MCL for chloroform but has established an MCL of 80 ug/L for total THMs. The cleanup
level for chloroform is based on the MCL for total THMs.

The cleanup levels for groundwater are based on promulgated standards and/or risk
assessments which consider the various exposure scenarios to the groundwater itself.
Establishing cleanup levels for soil and/or soil gas at OU 1 is not straightforward. At OU 1,
the soil contamination is not suspected of causing risk through exposure to the soil itself.
Instead, there is the potential for contaminants within the soil matrix to leach to the
groundwater and cause an exceedance of the MCL at a downgradient location.

Soil gas concentrations have been found to be a more reliable indicator of contamination in the
vadose zone than soil concentrations at OU 1. Soil gas cleanup levels for this interim action
were derived on the basis of equilibrium partitioning theory in the vadose zone and the generic
risk-based soil screening levels for the protection of groundwater. The cleanup levels for
carbon tetrachloride in the unsaturated soil gas are 54,000 micrograms per cubic meter (ug/m”
and 77,000 pg/m’ for the fine- and coarse-grained soils, respectively. The cleanup levels for
chloroform in the unsaturated soil gas are 1,500 pg/m’ and 2,100 pg/m’ for the fine- and
coarse-grained soils, respectively. These soil gas cleanup levels are considered interim cleanup
levels and may be adjusted during the final remedy. The soil gas cleanup levels are applicable
only within the areas being remediated by the existing SVE system and have been established
to determine when cleanup is achieved for these areas. The interim RA will be monitored
carefully to collect detailed information regarding the aquifer response to remediation. This
information will be used to develop final cleanup levels that accurately reflect the particular
conditions at the Site.

A summary of the cleanup levels for groundwater and soil gas for each contaminant of concern
is provided in Table 2.3.
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

3.0 REMEDIAL ACTION IMPLEMENTATION
3.1 REMEDIAL ACTION OVERVIEW

The objective of this design for the Garvey Elevator Superfund Site OU 1 is to define the
criteria, requirements, and procedures required to implement the RA defined in the interim
ROD (EPA, 2010). The selected remedy defined in the interim ROD includes collection and
on-site treatment of VOC-contaminated groundwater, injection of treated groundwater into the
aquifer, SVE, and monitoring of groundwater and soil vapor, installation of additional
recovery wells and associated piping, and modification of the groundwater treatment system,
as necessary. '

This interim RD includes the foilowing elements:
» Replacement of existing flow.meters with magnetic flow meters
» Replacement of GET system header piping
« Replacement of the pressure transducer in IW-02
« Minor upgrades to electrical infrastructure

» Integration of magnetic flow meters and IW-02 pressure transducer to the PLC and an
" update of PLC programming for system operation

Components of design are broken into design categories. Assumptions, design criteria, and
other requirements are presented, and the methodology for completion is presented in the
following sections.

3.2 REMEDIAL DESIGN INVESTIGATION RESULTS

The data collected during the RD investigation activities (outlined in Section 2.2.2) was used to
estimate aquifer parameters for the upper and medial aquifers The results of the field
investigation activities were presented in the Final Remedial Design Field Investigation Report
(HGL, 2011c). Based on the data collected during the remedial ‘design investigation a
numerical groundwater flow model was developed using MODFLOW-2000) and calibrated to
assist in establishing capture zone(s) in the vicinity of the site. Two independent capture zone
analyses were conducted: one for the upper aquifer and one for the medial aquifer. The results
of the ground water flow modeling indicated that that both models are well calibrated when
compared with actual measurement data (HGL, 2011d). Once a flow-system model is
calibrated, the simulated head distribution approximates the measured field values and the
probable flow paths may be ascertained with particle tracking analyses. These simulations
involve placing particles within the model that are subsequently moved by advective flow
resulting in a series of flow paths. Particle tracking analyses were performed on the predicted
head fields for both the shallow and medial aquifers. The simulation results. indicate that the
capture zone(s) created by the existing extraction wells extend beyond the boundaries of the
on-site contaminant plume(s). Therefore, no additional on-site extraction wells are required. A

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

detailed description of the groundwater flow modeling is presented in the Groundwater Flow
Model Results Memorandum (HGL, 20114d).

3.3  DESIGN CONSIDERATIONS

Design criteria includes electrical and instrumentation upgrades for the GET system, including
minor upgrades to electrical infrastructure and PLC programming, re-configuration of system
piping, replacement of existing flow meters and valves, and upgrades to the electrical
infrastructure of six of the eight existing recovery well vaults. The final design was based on
the following considerations:

+ Interim ROD requirements

o Groundwater modeling results
o O&M considerations
3.3.1 Process and Mechanical Design Considerations
3.3.1.1 Design Assumptions, Criteria, and Requirem.ents

Piping and Valves

'Recovery well piping enters the treatment plant as high density polyethylene (HDPE) pipe. A

flanged connection transitions the piping to Schedule 80 PVC piping. Each recovery well line
consists of a flow meter, ball valve, and sample port. All recovery wells are combined in a

common header. As part of the improvements for this project, system piping within the -

treatment building will be re-configured, and new piping, isolation valves, check valves, and
flow meters will be installed. See the contract drawings and specifications for further
information. '

The header for the recovery wells will be removed and replaced to ensure that manufacturer
recommendations for straight run of pipe before and after the flow meters are achieved. Piping

-and valves for new work will use similar materials as the existing construction.

Unions will be installed in piping systems wherever they will expedite maintenance or removal
of equipment and valves. All piping connections to structures will use flexible couplings and/or
sleeve-type couplings to minimize the possibility of breakage due to settlement.

Valves will be manually operated ball valves. Piping will have heat tracing and insulation to
prevent freezing.

Flow Meters

As part of the improvements for this project, the existing flow meters will be replaced.

Existing flow meters are Signet Rotor or Signet paddlewheel type flow meters and Signet flow
rate transmitters. Section 2.5.1.5 provides additional detail regarding the existing flow meters
being used. '

U.S. EPA Region 7
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Existing rotor and paddlewheel flow meters will be replaced with magnetic flow meters to
provide greater accuracy in flow measurement, particularly at lower flow rates. Magnetic flow
meters will be sized to the pipe size and flow conditions. Flow rate transmitters will be
replaced to be compatible with the new magnetic flow meters.

Magnetic flow meter sizes and upstream and downstream pipe diameters were calculated for
the shallow and intermediate recovery wells (Appendix A) for minimum flow velocity of 1 foot
per second. A 1-inch flow meter and pipe diameter is recommended for the shallow recovery
wells. A 3-inch flow meter and pipe diameter is recommended for the intermediate recovery
wells. See the contract drawings and specifications for further information.

3.3.1.2 Design Methodology

Hydraulic Model Development

A hydraulic model was developed using WaterCad software to support the sizing of
submersible pumps and to determine if an equalization tank is needed. In addition to the
information presented above for the existing recovery wells and pumps, supplemental data
were obtained for the hydraulic model from both the O&M manual for the former Garvey
Elevators, Inc. Interim Corrective Measure GET system and the Summary of Repairs to the

Soil Vapor Extraction and Groundwater Recovery Systems report (TetraTech EM, 2011).

The system consists of eight existing recovery wells pumping through an individual pump line

to the treatment building where they combine in a single header and are pumped through bag
filters and to the air stripping unit. See the drawings for pipe routing and sizing information.
The two skid mounted influent bag filters manufactured by Krystil Klear are operated in
parallel or individually during bag changes. The filters are sized at maximum three psi of
headloss at a 500 gpm flowrate. The airstripper is a Carbonair Model OS-500 packed tower air
stripper sized to operate at a 500 gpm flow rate pipe inlet at approximately 44.7 feet above the
floor.

The modeling results are presented in Appendix A. The Grundfos model 10S07-12, % hp
pumps are also recommended for shallow recovery wells. The EPA removal contractor will be
replacing the shallow recovery well submersible pumps; therefore, submersible pump
replacements are not included in this RD. '

3.3.2 Electrical Design Considerations
3.3.2.1 Design Assumptions, Criteria, and Requirements

Electrical work will comply with all the applicable, electrical, building and safety code
requirements, as well as any utility requirements. The National Electrical Manufacturers
Association (NEMA) classification for the treatment building and in the recovery well vaults
will be classified according to the applicable National Fire Protection Association (NFPA)
codes. All the electrical items, including light fixtures, control panels, and motors will be
suitable for the environment in which they are installed.

U.S. EPA Region 7
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Minor Upgrades
Minor Upgrades to the eiectrical system include:_
» . Pull boxes
» Treatment system power and control re-wiring
» Heat Trace
Design and constfuction of the electrical system will be based upon the following criteria:
o Heavy-duty industrial type quality
« Easy accessibility and maintainability for electrical equipment
_ . Safety
« Match existing construction

The design, equipment, and installation will comply with the National Electrical Code (NEC)
and with the latest editions of the applicable standards and codes of the following associations:

» National Electrical Safety Code

. American National Standards Association (ANSI)

« NEMA

« Institute of Electrical and Electronic Engineers (IEEE)
« NFPA

« Insulated Cable Engineérs Association (ICEA)

« OSHA

» ASTM International (ASTM)

» International Electrical Testing Association (NETA)
» Factory Manual (FM)

» Underwriters Laboratory (UL)

Equipment, materials, and installation will also comply with the requirements of the local
authority having jurisdiction.

US EPA ARCHIVE DOCUMENT
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Electrical Servfcé _

Existing electrical distribution system will be used to provide power for the proposed loads.
Raceway System:

Table 3.1 -butlines-' the spééiﬁc racewéy application requirements for different locations.
Wire and Cable |

All 600 V wires and cables will be of annealed, 98 percent conductivity, soft drawn copper.
All conductors will be stranded. Except for control, instrumentation, and signal circuits, wire
smaller than No. 12 American Wire Gauge (AWG) will not be used. Cable installed on cable
trays will be rated for cable tray installation. 600 V wire for power and control circuits will be
Type THHN/THWN. Instrumentation wire will be shielded with 600 V PVC insulation and
PVC jacket. Instrumentation wire will be smgle pair, three-conductor, or multiple pair cable,
as required. Conductors will be stranded and twisted, no smaller than No. 16 AWG.

Power and control conductors will be color codéd;_'or coded using electrical tape in sizes where
colored insulation is not-available. All wiring will be tagged and coded with an identification
number. Coding will be typed on a-permanent, non- smearmg, solvent-resistant, heat-shrinkable

sleeve applied to each termination end.

3.3.3 Instrumentation Design Considerations
3.3.3.1 Design ASsuipptiohs, Criteria, and Requirements

This section discusses the overall control philosophy, including control system hardware, level
of automation, supervisory control, and field instrumentation. The existing control system,
consist of a central control panel (CCP) and a PLC, performs supérvisory control functions for
the treatment system and will be updated to integrate the new recovery wells.

The unattended facility will operate with automatic startup and shutdown of the system for
normal operation as it did prior to this system expansion. The groundwater treatment facility
status indication and alarms will be centralized on the CCP.

The existing control system is based on an Allen-Bradley CompactLogix PLC and Allen-
Bradley RSView32fHMI software on a personal computer. The PLC input/output (I/O) signals
are based on 24 V direct current for discrete signals and 4-20 milliamps for analog signals.
The HMI allows f_nonitor'ing and control. Reports that are generated by the HMI are stored on
the personal computer. |

Currently the"'following parameters are monitored and controlled for the eXisting recovery
wells: o

« Well drawdown level (submersible pressure transducer)

» Well withdrawal flow rate (p_r'opeller flow meter)

U S. EPA Regzon 7
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US EPA ARCHIVE DOCUMENT

Well pump VFD - overload signal

Well pump VFD - run status

« Well pump VFD _ pump start command .

» Well pump VFD - speed control command

 Well pump speed - PLC level proportional-integral-derivative (PID) control logic
The currently existing control system consists of the following:

« Panel containing Powerflex VFD drives, PLC, and HMI computer

+ Allen-Bradley CompactLogix PLC with 1796 1/O modules '

« Allen-Bradley RSView32 HMI software to monitor and control the well pumps

3.3.3.2 Design Methodology

The existing control system will not be replaced, but will be modified to control recbvery well

pumps based on operational pumping rate instead of level PID. The existing paddlewheel flow

“meters for the wells’ withdrawal flow rate will be replaced with magnetic flow meters. A

pressure transducer will be installed in injection well IW-02 to monitor groundwater level
conditions at the injection point and assure that an undesirable groundwater level condition
does not develop.

34 REMEDIAL ACTION IMPLEMENTATION

The primary implementation of the RA will be the installation of recovery wells, upgrades to
existing recovery wells, integrating new recovery wells into the existing GET system, and
replacing existing pumps, flow meters, and valves to optimize system operation. A summary of
the general implementation activities to be performed during the treatment aspect of this RA is
as follows: :

Pre-Mobilization

« Complete permit, license, or other project documentation and coordination efforts with
EPA, the State of Nebraska, the City of Hastings, and AGP; as applicable.

Site Mobilization
« Set up support facilities and logistics.
» Establish equipment and materials lay-down and storage areas.

+ Deliver all equipment and materials required to complete the installation.

U.S. EPA Region 7

GarveyOUIRD_Final BOD_R! docx 3-6 HydroGeoLogic. Inc. Seprember 2011



HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

Site Work
» Establish work zones.
o Set up equipment and personnel decontamination facilities.
+ Install new valves, piping, and flow meters in treatment building.
o Complete minor upgrades to electrical system.
o Install new pressure transducer in injection well IW-02.

o Update the existing PLC system with new programming to accommodate treatment system
upgrades and operational preferences.

« Complete system start-up after upgrades are integrated into system. -

« Dispose of all generated wastes (includes non-hazardous debris and trash).

Demobilization Work _
» Complete disposal of all non-hazardous debris and trash generated.

« Complete demobilization of site personnel, equipment, and materials.

0perations and Maintenance

Equipment is expected to operate continuously with minimal O&M. The system should run in
automatic mode without further adjustments, with the exception of routine maintenance
procedures, adjustments to increase system performance, and system monitoring requirements.
Discharge to the injection wells will be controlled by the existing transfer pump.-Pumps, wells,
and other equipment will require periodic inspection as well as normal routine lubrication and
similar maintenance. '

Major maintenance, such as equipment replacement, will be required if that equipment fails.
To keep major maintenance minimal, routine maintenance will be done as required by the
equipment manufacturer. Upgrades to the system identified in this interim RA will help prevent
major maintenance actions in the future.
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