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STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected interimremedial actions for the Wll #3 ground water
operable units. The Wl|l #3 Subsite is a subsite of the Hastings G ound Water Contamination Site,
Hastings, Nebraska. These actions were chosen in accordance w th the Conprehensive Environnental
Response, Conpensation and Liability Act of 1980 (CERCLA), as anended by the Superfund Amendrments and
Reaut hori zation Act of 1986 (SARA), and, to the extent practicable, the National Ol and Hazardous
Subst ances Pol | ution Contingency Plan (NCP). This decision is based on the adm nistrative record for
this subsite. The State of Nebraska concurs with the selected remedies as interimactions for this
subsite.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis subsite, if not addressed by inpl enenting
the response actions selected in this interimaction Record of Decision (ROD), nmay present an i nm nent
and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON CF THE SELECTED | NTERI M REMEDI ES

The interimaction ROD addresses two separate areas of ground water contamination. Plune 1 is
characterized by carbon tetrachloride (CA[4]) and chloroform (CHO[3]) contam nation. Plune 2 is
characterized primarily by trichloroethene (TCE), 1,1, 1-trichl oroethane (TCA), tetrachl oroethene (PCE)
and di chl oroet hene (DCE) contam nation.[1]

These interimground water renedies were devel oped to protect public health, welfare and the environnent
by controlling the mgration and reduci ng the volurme and nmass of contam nants present in the ground water
beneat h and downgradi ent from each source area of the Well #3 Subsite. QOperable unit interimactions
will be consistent with all planned future remedial activities.

The maj or conponents of the selected interimrenmedies include:

Plume 1: EPA and the State of Nebraska will initiate extraction of ground water by the punping of well
CW1. Fromthe information gained on CO[4] concentrations and the aquifer response, the full scale
ground water extraction and treatnent systemw |l be designed. The systemw ||l be designed to actively
control mgration of ground water contam nated with CO[4] and to rapidly renpbve contam nant nmass from
the aquifer. Contami nant mass renoval will be nonitored by using existing or newy installed nonitoring
wells, if needed. A schedule of sanpling and analysis of the ground water will be initiated to observe
the effectiveness and progress of the renediation system Extracted contaninated ground water will be
treated to neet Maxi mum Cont ami nant Levels (MCLs), as established under the Safe Drinking Water Act, 42
U S.C 300g-1, with Granular Activated Carbon (GAC) prior to reinjection or reuse.

Plume 2: EPA will request the Potentially Responsible Parties (PRPs) to design a ground water extraction
and treatment system EPA will require that the extraction system be designed to actively control

m grati on of ground water contami nated with TCE/ TCA and ot her volatile organic conpounds (VOCs) and to
rapidly renmove contam nant mass fromthe aquifer. EPA will also require that nonitoring wells be
installed and ground water sanpling and anal ysis be conducted to observe the effectiveness and progress
of the remedi ati on system Extracted contam nated ground water will be treated to neet MCLs with GAC
prior to reinjection or reuse.

STATUTCRY DETERM NATI ONS

These interimactions are protective of public health, welfare and the environnent. The actions conply
with action-specific and sone chem cal -specific federal and state applicable or relevant and appropriate
requirenents and are cost-effective. Although these interimactions are not intended to fully address
the statutory nandate for permanence and treatnment to the maxi num extent practicable, these interim
actions utilize treatment and thus are in furtherance of that statutory nandate. Because these actions
do not constitute a final remedy for the subsite, the statutory preference for renedies that enploy
treatment that reduces toxicity, nobility, or volune as a principal elenent, although partially addressed
by these renedies, will be nore fully addressed by the final response action.

1 Plume 1 was identified in the Proposed Plan for the WIl| #3 Subsite as the CO[4] contam nation
plume and Plume 2 was identified as the TCE/ TCA contani nati on pl une.



Because these interimrenedies will result in hazardous substances remaining on site above health-based
levels, a revieww |l be conducted to ensure that these remedi es continue to provide adequate protection
of human health and the environnment within five (5) years after comrencenent of the remedial action.

Revi ew of these interimrenedies will be ongoing as EPA continues to develop final renedial alternatives

for the Wll #3 Subsite.



Section

1.
[
V.

V.
VII.

VI,

I X
X
Xl .

Site Description
Site History

Enforcenent History
Community Rel ations

Content s

Scope and Rol e of Operable Unit

Site Characteristics
Summary of Site Risks

Description of Aternatives

Surmmary of Conparative Analysis of Alternatives

Sel ect ed Renedi es
Statutory Deterninations

Li st of Tabl es:

=

10.
11.
12.
13.

14.

Summary of In-Situ Gound Water Quality Data (1 page)
Summary of Ground Water Quality Target Conpounds for Minicipal and Monitoring Wells at the Well #3

Subsite (8 pages)

Target Concentrations for
page)

Target Concentrations for
Site (1 page)

Det ai |l ed Anal ysi s Summary
Level with GAC Adsorption
Detail ed Anal ysis Summary
Level with Air Stripping

Detail ed Anal ysis Summary
Level with GAC Adsorption
Detail ed Anal ysis Summary
Level with Air Stripping

Car ci nogeni ¢ Chemicals Detected in Gound Water At The Hastings Site (1
Noncancer Risks for Chenicals Detected in Gound Water at the Hastings

of Alternative - Plunme Managerment of the CO[4] Plune to a 1X10[-4] R sk
of Alternative - Plune Managenent of the CO[4] Plume to a 1X10[-4] Risk

of Alternative

Pl ume Management of the TCE Plume to a 1X10[-4] Risk

of Alternative Pl ume Managenent of the TCE Plunme to a 1X10[-4] Risk

Chemi cal - Speci fic ARARs (3 pages)
Chemi cal - Speci fic ARARs for Sel ected Conpounds Detected in Gound Water
Action- Speci fic ARARs (5 pages)

State ARARs (2 pages)

Cost Estimate for Alternative - Plune Managenent of the CA[4] Plume to a 1X10[-4] R sk Level with

GAC Adsor ption

Cost Estimate for Alternative - Plune Managenent of the TCE Plune to a 1X10[-4] R sk Level with

GAC Adsor ption

Li st of Figures:

Box~NoaprwhE

Site Locati on Map, Hastings,

Nebr aska,

Hastings G ound Water Contanmination Site

Wel | #3 Subsite - 1992 indicating CO[4] source area boundary, municipal and nmonitoring wells
Pl ume Contour Maps for CO[4] and TCE at 10[-4] Risk |evel

Pl ume Contour Maps for CCO[4] and TCE at MCLs

Initial Screening of Technol ogi es and Process Qptions for Wll Nunber 3 Ground Vater

Summary of Assenbl ed Renedi al

Action Alternatives for Wll Nunmber 3 Gound Water

Proposed Extraction Well Locations for CO[4] Contam nation Plume

Process Fl ow Di agram for the
Process Fl ow Di agram for the
Cont ami nati on

Alternative Treatment System (GAC) for CO[4] Contam nation
Alternative (Air Stripping) Treatment Systemfor the Cd[4]

Proposed Extraction Well Location for TCE TCA Contam nati on Pl une

Process Flow D agram for the
Process Flow Diagram for the

GLOSSARY CF TERVS

Alternative (GAC) Treatment System for TCE/ TCA Cont amni nation
Alternative (Air Stripping) Treatnment System for TCE/ TCA Contami nation



DECI SI ON SUMWRARY
Vel | #3 SUBSI TE
HASTI NGS GROUND WATER CONTAM NATI ON SI TE
GROUND WATER COPERABLE UNI TS

PLUVE 1, OPERABLE UNIT #13
PLUVE 2, OPERABLE UNIT #18

I.  SITE DESCRI PTI ON

The Hastings G ound Water Contanination Site is located in south central Nebraska, within and east of the
city of Hastings, Nebraska. The |ocation of Hastings is shown by Figure 1. Hastings has an esti mated
popul ation of 23,000. This site consists of several source areas which are referred to as "subsites" and
depicted in Figure 2.

The Hastings Gound Water Contanination Site consists of an aquifer contam nated with industri al

chem cals, prinmarily chlorinated volatile organics. Contam nation was discovered in 1983 when the

Nebr aska Departnent of Health (NDOH) sanpl ed the Hastings public water supply systemin response to
citizen conplaints of foul taste and odor in the drinking water. That sane year, NDOH and the Nebraska
Department of Environmental Control (NDEC), now known as the Nebraska Departnent of Environmental Quality
(NDEQ), began investigating w de-spread ground water contam nation in the Hastings area. The Gty obtains
all of its drinking water supply fromthe public water supply systemwhich taps the ground water aquifer,
known as the H gh Plains Aquifer deposited during the Pleistocene period. The ground water contam nation
probl ens addressed by this interimRecord of Decision (ROD) pertain to this aquifer.

The Wel | #3 Subsite is located in the Central Industrial Area of Hastings between B Street and Second
Street in the north-south direction, and between Mapl e Avenue and Denver Avenue in the east-west
direction. The subsite includes commercial and industrial properties situated along the Burlington
Northern Railroad (BNRR) right-of-way. The Well #3 Subsite is characterized by Plune 1, which extends
eastward froma fornmer grain storage facility and Plune 2, which appears to extend eastward from an
industrial area between wells CW4 and CW9 as depicted in Figure 3.

The source area for Plune 1 is |ocated on property that was fornmerly used as a grain storage facility.
The source area for Plune 2 has not currently been identified. EPA published a ROD on Septenber 26, 1989
whi ch selected a renedy for CO[4] contamination in the source area. The source area is currently

under goi ng renedi ati on.

Hastings Public Water Supply wells are located within the subsite and downgradi ent. Figure 3 shows the
location of the Gty wells in relation to the subsite.

I1. SITE H STCRY

In 1983, the city of Hastings attenpted to put nunicipal well M18 into service, 40 years after
installation. However, follow ng startup, conplaints by citizens of Hastings of foul taste and odor
pronmpted the Gty to renove the well from service permanently. NDEC anal yzed sanpl es collected from Wl |
ML8 in 1983 and 1984 and detected el evated | evel s of conpounds TCA, TCE, DCE and PCE. These conpounds
bel ong to a general class of conpounds referred to as volatile organi c conpounds (VOCs). V(OCs are those
chemcals that tend to evaporate when exposed to air. The NDEC al so detected el evated | evels of these
and other VOCs in three other nunicipal wells in Hastings, including Wll M3, which was contam nat ed
with Cd[4].

In 1984, the state of Nebraska installed five pairs of nonitoring wells in the city of Hastings to define
the extent of the contamination. The EPA began to sanple wells on a quarterly basis in 1985. Due to the
presence of VOCs, the city of Hastings deconmi ssioned several of its public water supply wells including
Vell M3; the Community Minicipal System (CMS) operating east of Hastings deconm ssioned two wells.

Through EPA' s soil-gas investigations in 1986-1989, EPA found CO[4], upgradient fromM3 in the soils on
property currently owned by WG Paul ey Lunber Co., which was previously owned by grain nerchandi sers.
After further investigation, EPA concluded that the nost likely cause of the CO[4] contam nation on the
Paul ey property and downgradient of it was a grain fumgant spill. EPA obtained infornmation that during
the 1950s and 1960s, when there were |large grain crop surpluses, extensive amounts of grain were stored
for long periods of time while waiting for market. Fumigants were used on the grain in an effort to keep
the grain in good condition. A primary ingredient of the liquid grain fum gants that was used then was
Ca[4]. CHA[3] is a breakdown product of CA[4]. EPA wth the state of Nebraska, is renediating the
CA[4] contamination in the soils. EPA has no information that CO[4] was ever generated at the subsite.



Therefore, no onsite burial of wastes is suspected.

Prior to 1990, EPA installed two ground water nonitoring wells at the subsite, MW¥23 and CW1, to assist
EPA in defining the extent of Plunme 1. In 1991, EPA added six nonitoring wells: CW2, CW3, CW4, CW5,
CW6 and CW7. Locations of these nonitoring wells are shown on Figure 3. EPA also collected "in-situ"
wat er sanples during the drilling of these wells.[1]

In addition, quarterly ground water sanples have been collected fromconpleted subsite wells. The

anal ytical results fromnonitoring well CW7 indicated that the subsite was contaminated with TCE, TCA,
PCE and DCE. The original intent of these sanpling efforts was to characterize the CO[4] and CHO [ 3]
plume that began at the source control area and contaminated nunicipal well M3. An unexpected result
was the discovery of high levels of TCE, TCA, PCE, and DCE in CW7. A separate subsequent investigation
was undertaken to characterize this plune. 1In 1992, EPA installed three additional nonitoring wells
(CW8, CW9, and CW10) to determine the extent of the contam nant source for Plune 2.

From 1988 to the present, EPA has been collecting ground water sanples at the subsite. See Table 2
sumaries of the analytical results of the sanpling efforts. As nore fully set forth in the Renedial
Investigation (RI) Report and the draft Feasibility Study (FS) Report, two separate areas of VOC
contamination within the aquifer have been identified and are shown in Figures 4 and 5. Figure 4 shows
the estimated plume boundari es based on a ground water contami nant concentration that is equal toa 1l in
10, 000 (1X10[-4]) excess lifetime cancer risk.[2] EPA has targeted contamni nated ground water exceedi ng
the 1 in 10,000 risk |evel as an appropriate cleanup goal for interimground water actions in Hastings.

The contam nation source for Plune 2 is presently unidentified but appears to be emanating froman area
north of the BNRR tracks and in the vicinity of nonitoring wells CW¥4 and CW9. EPA has issued
Informati on Requests pursuant to its authority under Section 104(e) of CERCLA to property owners and
busi ness operators in that general |ocation.[3]

Based on information provided by Dutton-Lainson Co. (Dutton-Lainson) that it used and stored significant
quantities of TCE and TCA at its plant site, which is located directly north of CW¥4 and CW, EPA has
requested that Dutton-Lainson undertake a focused site investigation to determ ne the anount of TCE TCA
contami nation present within the vadose zone at this location. The results of this focused investigation
will aid EPAin determining if additional renediation is needed for the TCE/ TCA contam nati on.

EPA has determned that two separate interimactions are needed to address the contamination at the Wll
#3 Subsite where the contaninants exceed the 1 in 10,000 risk level. EPA has estinated that in Plume 1
there are approximately 27 mllion gallons of CO[4] contam nated ground water containing 79 pounds of
Ca[4]. EPA has estimated that in Plume 2 there are approximately 97 nmillion gallons of TCE contam nated
ground wat er containing approxi mately 720 pounds of TCE. Subsite infornmation used to calculate the
amount of contanination present in the plune is presented in the draft FS.

The ground water data indicate that the subsite's surface contam nation has mgrated and nay continue to
mgrate to the ground water beneath and downgradi ent of the subsite. Al data results are presented in
the R Report which was rel eased on Decenber 14, 1992. The draft FS, based on the RI Report, was

rel eased on January 15, 1993. A Proposed Plan explaining the preferred alternative to mtigate the
contanmination at the subsite was rel eased January 25, 1993 with a public comrent period held from January
25 to March 29, 1993 to receive comments fromany interested party on the Proposed Plan and ot her subsite
docunents. The EPA has prepared a responsi veness summary whi ch addresses the comments received
(Attachnent A).

1 In-situ sanples are one tine only water sanples; sanpling results are presented in Table 1.

2 1 X 10[-4] refers to a contam nant concentration that woul d cause one additional cancer for
every 10,000 individuals, assuming a lifetine of exposure at target concentrations. Target
concentrations of the contam nants are set forth in Table 3.

3 TCE and TCA were used as degreasing solvents by nmetal finishing industries, as well as other
industries. Presently TCA continues to be used for degreasing. PCE has been used by several
industries within Hastings. DCE is a breakdown product of PCE and TCE.



I'11.  ENFORCEMENT H STCRY

Potentially Responsible Parties (PRPs) are those individuals or corporations |iable under CERCLA for the
costs incurred by the EPA in responding to a release or threat of rel ease of a hazardous substance froma
facility.[4] EPA conducted a PRP search to identify parties liable for Plune 1. EPA found that a grain
nmer chandi si ng busi ness known as Farners Grain Storage operated at the subsite. EPA attributes the Cd[4]
contamination to a spill of grain fumgant during its period of operation. Farmers Grain Storage is a

di ssol ved corporation. No PRPs have been naned for Plune 1.

EPA is actively conducting a PRP search to identify parties liable for Plume 2. EPA issued a notice
letter to Dutton-Lai nson Conmpany on Novenber 5, 1992, based on infornation that Dutton-Lainson has used
TCE or TCA since 1948 and has stored up to 400 gallons of TCE or TCA at its facility. On Septenber 23,
1985, EPA named Ingersoll-Rand as a PRP for the central industrial area which included the subsites
within the city of Hastings, based on information that Ingersoll-Rand used PCE. On February 26, 1993,
EPA issued a notice letter to Ingersoll-Rand specifically for the TCA/ PCE contam nation at the Wll #3
Subsite. This notice, like the earlier one issued to Ingersoll-Rand, was based on infornation that

I ngersol | -Rand has used and stored significant quantities of these solvents.

EPA is continuing to request information fromother owners and operators of businesses |ocated near the
Plume 2. EPA will continue to evaluate the potential liability of parties and deterni ne PRP status.

V.  COWUN TY RELATI ONS

Community relations activities for the Hastings Gound Water Contami nation Site were initiated by EPA in
1984. Early comunity relations activities included nmeeting with Gty and state officials to discuss the
Site (Decenber 1984), conducting interviews with local officials and interested residents (February
1985), establishing an infornmation repository (February 1985), and preparing a Community Rel ations Pl an
(Cctober 1985). Since Decenber 1984, EPA has conducted periodic neetings with Hastings city officials
and concerned citizens to update themregarding site work and investigation findings. The Community

Rel ati ons Plan was revised in January 1988 and again in January 1990 to reflect new conmunity concerns
and site activities.

Information on the Well #3 Subsite, in the formof fact sheets, has been mailed to public officials,
Hastings' busi nesses, and nunerous citizens. EPA held a public coment period fromJanuary 25 to March
29, 1993 following the release of the Proposed Plan (January 25, 1993). The Proposed Plan identified the
preferred alternative to nitigate the two separate ground water contam nation plunes at the Wl |l #3
Subsite. On February 16, 1993, EPA held a public nmeeting to discuss the preferred alternative for the
subsite and to receive citizens' comrents and questions. Agency responses to these coments are included
in the Responsiveness Sunmary attached to this Decision Sumrary.

V. SCCPE AND ROLE OF OPERABLE UNI TS

This interimaction ROD addresses activities which will mtigate two separate areas of contam nation
within the ground water operable unit in the vicinity of the Wll #3 Subsite and will reduce contam nant
nmass in the ground water fromboth plunes. The purpose of the interimaction for each ground water
operable unit is to begin aquifer restoration and collect additional information on the aquifer's
response to renediation.

This interimaction ROD is consistent, to the extent practicable, with the NCP. According to the NCP, the
EPA regul ati on which establishes procedures for the selection of response actions, an interimaction is
appropriate where a contam nation problemw || becorme worse if |eft unaddressed and where the interim
action will not be inconsistent with a final remedial action. Consistent with the principles of the NCP,
these interimrenmedial actions are designed to pronptly initiate an interimrenedial action response

whi ch shoul d prevent further degradation of the aquifer and will rapidly reduce contani nant mass.

In accordance with the NCP, the interimactions for the Well #3 Subsite will conplenent and be
consistent, to the extent possible, with a final remedy. The final remedy may include ground water
nmonitoring, ground water extraction and treatnent options, well head protection and treatnent, and
institutional controls. Any future actions will be considered and sel ected based on the requirenments of
t he NCP.

4 The contani nants of concern, CO[4], CHA[3], TCE, TCA, PCE and DCE are hazardous substances
within the neaning of CERCLA.



As interimactions, these selected renedies need not neet all federal and state standards for clean-up of
the aquifer, nor must they provide a pernanent solution to the contanination problens. Pronpt renedial
response i s necessitated because water supply wells in the proximty of the Wl #3 Subsite that renain
in use have been threatened, and will continue to be threatened, by the contam nated ground water
emanating fromthe Well #3 Subsite, unless these actions are taken. |If |eft unaddressed, significant
concentrations of contaminants in the ground water could inpact other Gty supply wells, thus limting
the supply of water available for public use. In addition, if |eft unaddressed, the plune will continue
to increase in size and mgrate, affecting areas not currently contani nated.

The interimactions to be conducted at all of the subsites which are part of the Hastings G ound Water
Contanmination Site will have a common interimgoal: to achieve ground water containment, rapid reduction
of contam nant nass in the ground water and a reduction of excess cancer risk levels to one case in an
exposed popul ation of 10,000 over a 30-year period in a seventy year lifetime. In addition, EPA's interim
goal at the Well #3 Subsite is to rapidly reduce contamnant levels to their target concentrations within
approxi mately 10 years.[5]

EPA will ensure that any final renedial action will mninmze the potential for human exposure to ground
wat er exceedi ng heal t h- based standards.

EPA has cal cul ated the vol une of ground water contam nated with CO [4] above 31 mcrograns per liter
(ug/1) and the volume of ground water contanminated with TCE above 290 ug/l.[6] These cal cul ati ons were
made assumi ng an aquifer porosity of 24 percent. To calculate the CA[4] contam nation, the aquifer was
estimated to be approximately 125 feet deep; it was assumed that the CO[4] contami nation was present at
the source area in only the upper 9 feet of water. Based upon this information, EPA cal cul ated that
approxinmately 26.6 mllion gallons of water is contaminated with CO[4] above 31 ug/l. To calculate the
TCE contam nation, the |evels of contam nants were assuned to be present

in a 50 foot thickness of the aquifer. Based upon this information, EPA cal cul ated that approxi mately
97.1 nmillion gallons of water is contam nated with TCE above 290 ug/l.

St eps have been taken to prevent human exposure to contam nated ground water. However, unrestricted water
use, though it is not known to be occurring, would pose an imediate threat to human health. Anal yti cal
results fromsanples collected during EPA's ongoing investigations are supplied to the Gty and the NDOH.
If future sanpling indicates the chemcals have mgrated to other public water supply wells, the NDOH,

whi ch has been del egated authority under the Safe Drinking Water Act (SDWA), 42 U S. C. 300f et. seq., can
cause the public water supplier to provide water which neets the requirenents of the SDWA

VI. S| TE CHARACTERI STI CS
Ground Water Characteristics

The geologic profile in the Hastings area, from shallowest to deepest deposits of interest, are
Quaternary fluvial deposits and Cretaceous narine deposits. Pleistocene deposits make up the majority of
the regi onal unconsolidated deposits and contain the aquifer that supplies the Hastings area. The upper
geol ogic units of the Pleistocene deposits, the Peoria, Loveland and Sappa Formations, are finely grained
| oesses and sandy clays with some sandy | enses. The total thickness of the upper fine grained Pleistocene
materials is approximately 50 to 100 feet. The |lower Pleistocene deposits consist of fine to coarse sand
and gravel wth discontinuous |ayers of silts and clays. These water-bearing deposits are approxi mately
100 feet thick. The Cretaceous N obrara Formation, a narine shale with frequent chal ky zones, is
considered to be bedrock in the Hastings area. The contact between the Pleistocene and Cretaceous
formations is a weathered and eroded surface.

The Pl ei stocene age ground water aquifer is a prolific ground water resource capable of sustaining
substantial punp rates of 1000 to 2000 gallons per minute. The regional potentionetric surface sl opes
toward the east-southeast with a gradient of approximately 0.001 foot per foot (ft/ft) to 0.002 ft/ft.
Al though there are sone differences between the upper and |ower portions of the aquifer, available
information indicates that it behaves as a single unconfined aquifer. The transmissivity of the aquifer
ranges from 90,000 gal | ons per day per foot (gpd/ft) to 225,000 gpd/ft. The hydraulic conductivity of
the aquifer ranges from 989 gall ons per day per square foot (gpd/ft[2]) to 2184 gpd/ft[2]. The aquifer
is recharged by infiltration of precipitation, seepage fromstreans, and inflow fromirrigation to the
extent of approximately 1.6 inches per year.

5 The target concentration of a contamnant is the |evel of contam nation that is equivalent to a

1 in 10,000 cancer risk |evel.
6 31 ug/l and 290 ug/| represent the target concentrations for CO[4] and TCE respectively.



The results of the RI have indicated there are sources of contami nation in the vadose zone and in the
ground water within the Wll #3 Subsite and downgradi ent fromboth these source areas. The source area
of the vadose zone CC [4] contam nation was described in the Septenber 26, 1989 ROD for this subsite.
The source area for the vadose zone contamination for Plume 2 has not yet been identified.

The ground water data gathered during the Rl indicated that CO[4],CHO[3], TCE, TCA DCE and PCE have
mgrated vertically into the deeper vadose zone and have entered the aquifer. The data further indicated
that once these VOCs entered the aquifer, they mgrated downgradient primarily in the doninant direction
of flow [7]

Preci se ground water plume characterization is nade difficult by the fact that the Pleistocene aquifer is
hi ghly transm ssive and is heavily used. Seasonal stress on the aquifer alters the hydraulic flow
patterns in the region substantially; consequently, contam nant concentrations vary seasonally. The
present nonitoring network is insufficient to fully characterize the extent of the plume but is adequate
to establish primary contam nant plume features.

Gound water data fromall the nonitoring and municipal wells depicted in Figure 3 were used to
characterize and eval uate the contami nation at the Well #3 Subsite.

Anal yses of sanples collected fromthe wells naned CN¥1 through CW10 indicate el evated | evels of CO[4],
CHO [3], TCE, TCA, DCE and PCE in the ground water. Table 2 is a sumrary of the ground water data
collected fromall subsite wells. Figure 4 is a depiction of the area of the two separate ground water
contam nati on pl unes.

Pursuant to the authority of the SDWA, EPA has established maxi mum contam nant |evels (McLs) for CO[4],
CHA [3], TCE, TCA, DCE and PCE. ML refers to the maxi mum contam nant | evel or naxi mum perm ssible |evel
of a contaminant in water which is delivered to any user of a public water system MCLs are based on
health risk, treatnent technol ogy, cost and anal ytical nethods and are used in devel opi ng ground water
cleanup levels. The MCL established for CO[4], TCE and PCE is 5 parts per billion (ppb or ug/l); the ML
for TCAis 200 ppb; the MCL for CHO[3], is 100 ppb; and the MCL for DCE is 7 ppb. Figure 5 shows the
areas of contami nation which exceed the MCLs for both CO[4] and TCE where Plunes 1 and 2 intermngle.

As indicated by the data presented in this ROD, the MLs for CO[4], CHO[3], TCE, TCA DCE and PCE have
been exceeded. Al these conmpounds are VOCs which readily volatilize because they have hi gh vapor
pressures. In addition, these vapors have a tendency to nove through soil pore spaces driven by

di ffusive and di spersive processes. Further, gravitational forces tend to drive vapors and liquids in a
downward vertical direction until they neet ground water. VOCs may then becone dissolved in ground water
or may be transported separately, if concentrations are great enough.

The continuous novernent of CA[4] is indicated by the data. For exanple, prior to the decomm ssioning of
public supply well M3 in 1985, CO[4] concentrations ranged from27 to 46 ppb. Since M3 was taken out
of service and is no |longer drawing CO[4] fromthe source area, the presence of CO[4] has been noted in
MW 23, a downgradient nonitoring well. Recent data fromM3 indicated that the CO[4] contanination

| evel s have renained steady as the contam nation noves through the aquifer.

The extent of Plume 2 is not well defined since its recent discovery at the subsite in 1991. The field
investigation conducted in 1992 focused on identifying the upgradient source of the TCE found within
CW7. Sufficient data has been gathered to determine that Plume 2 exists and requires renedi ation.

Addi tional data regarding the extent of the VOC contanination will be gathered during remediation.

VIl. SUWRARY CF SITE R SKS

CERCLA requires EPA to seek permanent solutions to protect human health and the environment from

hazar dous substances. These solutions provide for renmoval, treatnent, or containment of dangerous

chem cal s so that any renaini ng contam nati on does not pose an unacceptable health risk to anyone who

m ght conme into contact with them The risks associated with the subsite were based upon the presence of
Ca[4], CHA[3], TCA TCE, DCE and PCE that have been found in the ground water at the subsite.

7 Al though the ground water flowis in the east-southeast direction, the nature of the soils and
the thickness of the vadose zone at this particular subsite allow the contam nants to travel in
all directions as they mgrate to the aquifer.



EPA has eval uated potential risks to human health posed by ground water contam nation if no renedia
action were taken. The Baseline R sk Assessnent, included as Section 5 of the Rl Report, is based on the
results of the contam nation studies and eval uates potential carcinogenic and noncarci nogenic risks. The
results presented here incorporate the 1992 Rl Report, and prior studies conducted at the Wl | #3 Subsite
and ot her Hastings subsites contam nated with TCE and PCE. [ 8]

In preparing the Baseline R sk Assessnent, EPA first determ ned the nost |ikely ways in which community
nmenbers mght come into contact with site-related chemcals. EPA determned that residents |iving near
the Wl | #3 Subsite m ght be exposed to contam nants in ground water if they ingest ground water, use the
ground water for bathing, or inhale ground water vapors while cooking, showering, washing dishes, etc

Pursuant to Section 300.430(d)(4) and (e)(2) of the NCP, EPA determ nes whether or not Superfund renedi al
actions are required for a site based upon the human health risk for a reasonabl e naxi mum exposed

i ndividual (RVE). RVE exposures generally include not only current exposures given existing | and uses

but al so exposures whi ch m ght reasonably be predi cted based upon expected or logical future |and uses

The RVE for this site assumes certain exposures which may not currently exist. EPA believes such
exposures are reasonabl e and may occur unl ess preventive actions are taken

A. Carcinogeni c R sks

EPA considers the cunmul ative carcinogenic risk at a Superfund site to be unacceptable if an RMVE for the
site results in an increase in cancer risk over background risk of one-in-ten thousand (1X10[-4]). The
term"cancer risk" sonetimes is referred to as "excess cancer risk" because it is the nunber of
addi ti onal cases above the average nunber of cases that are expected to occur in the general popul ation
if the chem cals are not present.

For the Well #3 Subsite, EPA calculated the increased cancer risk of the RME using exposure to drinking
water fromthe follow ng nmonitoring wells:

Plume 1 - nonitoring well CW1. EPA averaged the concentrations of the CA[4] present (240 ug/l) and
cal cul ated the RVE s cunul ative carcinogenic risk. This calculation indicated a carcinogenic risk of 3.7
X 10[-4]. This risk is sufficient to warrant renedial actions for Plune 1; or

Plune 2 - nmonitoring well CW9. EPA used the followi ng data for cal culation: TCE, concentration of 920
ug/l; PCE, concentration of 160 ug/l; and 1, 1-DCE concentration of 86 ug/l. The cumul ative cancer risk
for the RVME at Plune 2 was calculated to be 2.2 X 10[-4]. This risk is sufficient to warrant renedi a
actions for Plune 2.

EPA bel i eves that additional exposures to the water fromPlume 1 or Plune 2, related to showering
bat hi ng and househol d uses of water, may create additional cancer risk which has not been cal cul ated
because the oral risk alone was sufficient to warrant remedi al action

B. Non-carci nogeni c Ri sks

Exposure to chemi cal s can cause adverse health effects which include birth defects, organ damage, central
nervous system effects and nmany ot her non-carcinogenic health inmpacts. Non-carcinogenic health effects
are based upon contam nant concentrations and are given a Hazard Index Rating (H ). Conpounds with H
ratings greater than or equal to one woul d pose an unacceptable health risk whereas those having a rating
of less than one woul d not pose an unacceptable health risk. Table 4 lists the H equal to one for each
contam nant at this subsite

For the Well #3 Subsite, EPA evaluated the increased noncarcinogenic risk of ground water using exposure
to drinking water fromthe foll owi ng subsite wells:

Plume 1 - the H is greater than one for Plume 1 where CO[4] is greater than 14 ug/l. The follow ng
nmonitoring wells were found to be contamnated with CO[4] at a level greater than 14 ug/l: CW1, and
CW2. Gound water fromformer nunicipal supply well M3 were also found to be greater than 14 ug/l.

This risk is sufficient to warrant remedial actions for Plume 1; or

8 R sk studies conducted at other Hastings subsites are contained in the Adm nistrative Record
which is available at the Hastings Public Library.</footnote>



Plume 2 - the H is greater than one for Plume 2 at |ocations where contani nants are present at
concentrations greater than the follow ng | evels: PCE greater than 198 ug/l; TCE greater than 140 ug/l|
and TCA greater than 2,516 ug/l. EPA found the H greater than 1 in the following nonitoring wells: CW
and CW9 for TCE. This risk is sufficient to warrant renedial actions for Plume 2.

EPA bel i eves that additional exposures to the water fromPlume 1 or Plune 2, related to showering
bat hi ng and househol d uses of water, may create additional non-carcinogenic risks which have not been
cal cul at ed.

C. dJdassification and Associ ated Ri sks of Contam nants found in Plune 1 and Pl unme 2

. CCa[4] is classified by EPA as B2, a probable human carcinogen. CA[4] is well absorbed by
all dosage pathways: ingestion, inhalation and dermal. Many other toxic chemcals interact
with CO[4] to increase the toxicity of these toxicants. CO[4] has been found at the
subsite above the target concentration of 31 ug/l which is the 10[-4] cancer risk |evel

Non- car ci nogeni ¢ effects of CO[4] include central nervous system depression and
gastrointestinal tract irritation. Repeated doses cause severe liver and kidney | esions,
including liver tumors in many species of animals. The H for CO[4] equal to 1is

14 ug/l; CA[4] has been found at |evels above 14 ug/l. Therefore, EPA has determ ned
the presence of CO[4] at the subsite nay pose an unacceptabl e non-carcinogenic risk

. CHA[3] is classified by EPA as B2, a probable human carcinogen. CHO[3] is well absorbed by
al | exposure pathways: ingestion, inhalation, and dermal contact. CHO[3] has been found at
the subsite in one sanpl e above the target concentration of 94 ug/l which is the 10[-4]
cancer risk |evel

Non- car ci nogeni ¢ effects of CHO[3] include central nervous system depression. Repeated
doses produce liver and kidney damage in animals based on animal tunor devel opnent.

The H for CHA[3] equal to 1is 190 ug/l; CHO[3] has not been found at |evels above
190 ug/|. Therefore, EPA has determned that the presence of CHO[3] at the subsite
does not pose a non-carcinogenic risk

. TCE is classified by EPA as B2, a probable hunman carci nogen. TCE has been found at the
subsite above the target concentration of 290 ug/l which is the 10[-4] cancer risk |evel

Non- car ci nogeni ¢ ef fects of TCE include headaches, vertigo, visual disturbance, trenors,
nausea, vomting, eye irritation, dermatitis, cardiac arrhythm as, and paresthesia.

Chronic exposure may irreversi bly danmage the respiratory system heart, liver, kidneys,
and central nervous system The H for TCE equal to 1 is 140 ug/l; TCE has been found
at |evels above 140 ug/l. Therefore, EPA has deternined that the presence of TCE at

the subsite may pose an unacceptabl e non-carci nogenic risk

. TCA is not classified by EPA as to human carcinogenicity due to the insufficient amount of
data avail abl e.

Non- car ci nogeni ¢ ef fects of TCA include headaches, |assitude, central nervous system
depression, poor equilibrium eye irritation, dermatitis, and cardi ac arrhythni as.
Chroni c exposure may cause irreversible damage to the central nervous system

cardi ovascul ar systemand eyes. The H for TCA equal to 1 is 2,516 ug/l; TCA has not
been found at |evels above 2,516 ug/l. Therefore, EPA has determ ned that TCA does not
pose a non-carci nogeni ¢ risk

. The classification of PCE is under review by EPA. PCE has been found at the subsite above
the target concentration of 150 ug/l which is the 10[-4] cancer risk |evel

Non- car ci nogeni ¢ effects of PCE include irritation to the eyes, nose, and throat;
finger trenors; flushed face and neck; vertigo, dizziness; skin erythema; |iver damage;
and nental confusion. Chronic exposure may lead to irreversible damage of the liver

ki dneys, eyes, upper respiratory systemand central nervous system The H for PCE
equal to 1 is 198 ug/l; PCE has not been found at |evels above 198 ug/l. Therefore
EPA has determ ned that PCE does not pose a non-carcinogenic risk.

. DCE is classified by EPA as C, a possi bl e human carci nogen. DCE has been found at the
subsite above the target concentration of 5 ug/l which is the 10[-4] cancer risk |evel



Non- car ci nogeni ¢ effects of DCE include irritation to the skin and nucous menbranes
headaches, and liver and kidney danage. Chronic exposure may |lead to irreversible danage
of the liver and ki dneys. DCE is considered an experinental nutagen. The H for DCE
equal to 1 is 161 ug/l; DCE has not been found at |evels above 161 ug/l. Therefore, EPA
has determ ned that DCE does not pose an unacceptabl e non-carci nogenic risk

VI11. DESCRI PTI ON OF ALTERNATI VES

EPA has eval uated ground water renediation alternatives at several other Hastings subsites. A ternatives
eval uated at the Hastings East Industrial Park (HEIP) and at the Col orado Avenue Subsite were used to
devel op and consider the alternatives for the remedi ation of the ground water contam nation at the Wl

#3 Subsite.

As presented in the draft FS, the retained renedial alternatives fall into three (3) genera
categories.[9]

These are: No Action, Institutional Controls and Linited Action, and G ound Water Contai nment and
Treatnent. Figure 6 lists the technol ogi es and process options evaluated for the Well #3 Subsite

Figure 7 lists the alternatives evaluated for treatment of each contaminated area. Estinated costs for
the alternatives are presented in the draft FS. These cost estimates were based on what the renedies
woul d cost today to build (Capital Cost) and what they would cost to operate and maintain until the
remedi al actions are conpleted (Annual Operation and M ntenance). EPA has conbined the capital and
Qperation and Mai ntenance (08 costs to obtain a single present worth value for purposes of conparing
the various alternatives. Present worth is the amount of noney that, if invested today at the present
interest rate, would pay for the capital and operating and mai ntenance costs for the life of the project.
These alternatives are briefly described bel ow.

A No Action

Under the no action alternative, the subsite ground water contam nation would continue to expand into
ground water presently free of contam nation at the rate of approxi mately 300 feet per year. The
potential for significant ground water contamination to reach Gty supply wells would exist. This could
result in the curtailnment of available drinking water as additional wells would have to be shut down.
The potential for comunity exposure to contami nant |evels exceeding health standards still woul d exist.
EPA policy requires consideration of a no action alternative to serve as a basis agai nst which the other
remedi al al ternatives can be conpared

The cost for this alternative is zero; inplenmentation time is zero

Chemi cal -specific applicable or relevant and appropriate requirenments (ARARs), discussed in Section |IX
A 2. below, would not be net. Action-specific and | ocation-specific ARARs do not apply to this No Action
alternative at the Wel| #3 Subsite.

B. Institutional Controls and Limted Action

Institutional controls are actions which |lower the risk of exposure to contam nation through physica
and/or legal means. Institutional controls would include deed restrictions to linit future devel oprment
and donestic use of the ground water. Limted action includes ground water monitoring within the
boundaries of the subsite.[10] A so included as part of a linmted action is the installation of a public
drinking water supply well outside the plune of contanination to replace deconm ssioned well M3. This
alternative does not attenpt to clean up the contam nated ground water or restrict the flow of the
cont am nated ground wat er

9 Two treatnment alternatives not retained were treatnent by air sparging and ultraviolet (W)
phot ooxi dati on. The cost and physical problems associated with air sparging and the need to
expand or install new Soil Vapor Extraction facilities make this technol ogy | ess inplenentable
and nore costly than extraction and treatnent. UV photooxidation is a relatively new technol ogy
that conbi nes a chenical oxidant such as ozone and/or hydrogen peroxide with ultraviolet |ight
to oxidize VOCs to carbon dioxide and water. A pilot programwoul d be needed to denonstrate the
effectiveness of the technol ogy.

10 Gound water nonitoring, for purposes of this ROD, refers to the collecting and anal yzi ng

ground water sanples to determne the effectiveness of the selected renedy and to determ ne
whet her the quality of the ground water poses a threat to human health and the environnent.



The estimated present worth for this action is $812, 000 which includes $120,000 for the installation of a
new public supply well and $45,000 annual costs for ground water nonitoring for a period of 30 years.

Chemi cal -specific ARARs woul d not be met. Action-specific ARARs woul d be attained using this
Institutional Control alternative at the Wll #3 Subsite.

C. Action - Gound Water Contai nment and Treat nent

1. Plune Managenent of Plune 1 to a 1X10[-4] Risk Level

Thi s plume managenent alternative involves punping contam nated ground water at a rate sufficient to
hydraul i cally contain the contam nated ground water with extraction wells, treating the water and
reinjecting the water back into the aquifer (or beneficial use). Two treatment processes were retained
for conparison, GAC adsorption and air stripping without air em ssion control. EPA's prelimnary anal yses
indicated that punping for 12 years at a flowrate of 25 gallons per mnute woul d be sufficient to reach
the target concentration for CA[4] of 31 ug/l.[11] The final punping rates would be determ ned as part
of the Renedial Design. A higher punping rate than considered for cost analysis would renove
contaminants in a |l esser anount of time, but could be nore costly. See Figure 8 for conceptual
extraction well |ocations.

The punping rate sel ected woul d contain the contam nated ground water at health based target |evels,
identified in this ROD. A water nonitoring programwould be established to deternine the effectiveness
of the extraction and treatnment systemand to chart the progress made in achi eving our renediation goals.
In addition, all extracted water would be treated to a |l evel neeting MCLs prior to reinjection, reuse or
di schar ge.

Action-specific ARARs for the interimaction, such as level of treatment for ground water to nmeet MCLs,
woul d be achi eved. Location-specific ARARs are not applicable. Chem cal-specific ARARs (MCLs) woul d be
net for treated ground water. This interimaction would only provide for the cleanup of the ground water
to the 10[-4] risk level, not to MLs.

a. CGAC System

The GAC system woul d consist of a piping manifold and mnimal instrunentation. The system woul d be

encl osed in a building for weather protection and security. Contam nated water fromextraction wells

woul d be punped to a surge tank and fromthere, punped through the GAC system Two nodul ar GAC adsorbers
woul d be used and woul d be arranged in series so that breakthrough, that is passage of the contam nants
fromthe first adsorber to the second adsorber, would be prevented. Until breakthrough occurs, GAC woul d
renove nearly 100% of the VOCs. The piping nanifold would allow either of the two adsorbers to be the
first in series. Treated water would flowto one or nore reinjection wells (or other beneficial use) via
underground piping. See Figure 9 for process flow diagramof this system

b. Air Stripping System

The air stripping systemwoul d consist of piping, mniml instrumentation, and possibly a chem cal feed
systemto prevent scale formation. The systemwould be enclosed in a building for weather protection and
security. Contam nated ground water would flowto the top of a packed columm stripper. The renoval
efficiency of such a stripper is estimated to be 99.8% A blower woul d be used to force air through the
tower, counter current to the flow of water. Treated water would collect in a sunp at the base of the
stripper and fromthere, punped to one or nore reinjection wells, or would be conmitted to beneficial use
via underground piping. The air stripper would extend out of the top of the building because of its

hei ght. Contami nants renoved fromthe water in the air stripper would be rel eased to the atnosphere.

NDEQ requires a pernmt for air toxic em ssions above 74 pounds per day.[12] The air stripping system
would emit air toxics at a rate of 0.03 pounds per day, based upon an extraction of 20 gpm and the
average VOCs concentration of 132 ug/l. See Figure 10 for a process fl ow di agram of

this system

11 Qur current information indicates that the target concentration of CHO[3] (94 ug/l) is at a
hi gher level than that of CA[4] (31 ug/l); therefore, when the target level for CA[4] is
attained, CHO[3] contami nation would be renediated to a protective level (at |less than the
1X10[ - 4] level).

12 As set forth in Section 121 of CERCLA, no permt is required when a renedial actionis
perforned under CERCLA.



A punmp test would be conducted at the subsite using the nmonitoring well CW1 to deternmine the appropriate
extraction rate of ground water for Plunme 1 containnent and mass renoval system

2. Plune Managenent of Plune 2 to a 1X10[-4] Risk Level

Thi s plume nmanagenent alternative involves punping contam nated ground water with one extraction well at
arate sufficient to hydraulically contain the contanmi nated ground water. Two treatnent processes were
retai ned for conparison, GAC adsorption and air stripping without air enission control. EPA's prelininary
anal yses indicate that punping Plune 2 for 10 years at a flow rate of 40 gallons per ninute would be
sufficient to reach the target concentration for TCE of 290 ug/l.[13] The final punping rates would be
deternm ned as part of the Remedial Design. A higher rate than considered for cost analysis would renove
contaminants in a |l esser anount of time, but could be nore costly. See Figure 11 for a conceptual
extraction well |ocation.

The punping rate selected would contain the contam nated ground water at health based target |evels,
identified in this ROD. A water nonitoring programwould be established to deternine the effectiveness
of the extraction and treatment systemand to chart the progress made in achi eving our renediation goals.
In addition, all extracted water would be treated to a |l evel nmeeting MCLs prior to reinjection, reuse or
di schar ge.

Action-specific ARARs for the interimaction, such as |level of treatnent for ground water to neet MCLs,
woul d be achi eved. Location-specific ARARs are not applicable. Chem cal-specific ARARs (MCLs) woul d be
net for treated ground water. This interimaction would only provide for the cleanup of the ground water
to the 10[-4] risk level, not to MLs.

a. CGAC System

The GAC systemfor Plune 2 would be very simlar in design to the systemdesigned for Plune 1. Refer to
paragraph C. 1.a. in this section for a description of the GAC systemto be inplenented and see Figure 12
for a process flow diagramof this system

b. Ar Stripping System

The air stripping systemfor Plume 2 would be sinilar to the systemdesigned for Plume 1. Refer to
paragraph C. 1.b. in this Section for a description of the air stripping systemto be inplenented and see
Figure 13 for a process flow diagramof this system The air stripping systemfor Plune 2 would emt air
toxics at a rate of 0.2 pounds per day, based upon the an extraction of 40 gpm and the average VOCs
concentration 484 ug/l.

I X, SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

The NCP sets forth nine evaluation criteria which serve as a basis for conparing the renedial
alternatives for final actions. Interimactions, such as those proposed here, may not achieve final
cleanup levels for the ground water although they are effective in the short termin preventing further
degradation of the ground water and initiating reduction in toxicity, nobility or volunme. N ne eval uation
criteria were devel oped by EPA to serve as a basis for conmparing the renedial alternatives for final
actions. Interimactions, such as those proposed, will fulfill some, but not all of the nine criteria.

The nine criteria are divided into three categories: Threshold Criteria, Prinmary Balancing Criteria, and
Mdifying Criteria. |f any renedial alternatives identified during the Feasibility Study do not neet the
Threshold Oriteria (Criteria 1 and 2), EPA will not consider themas possible final renmedies. |f the
alternatives satisfy the Threshold Oriteria, they then are eval uated against the next five criteria,
called the Primary Balancing Criteria. These criteria are used to conpare the renmedial alternatives

agai nst each other in terns of effectiveness, degree of difficulty involved, and cost. The final two
criteria, state acceptance and community acceptance, are called Mdifying Criteria. The alternatives are
conpared against the Mddifying Criteria after the state and the community have reviewed and conmented on
the Proposed Plan and the other alternatives considered by EPA

13 The target concentration of TCAis at a higher level than that of TCE, therefore when the
target level for TCE is attained, TCA contamination will be remediated to a protective level (a
H less than 1 or 2,516 ug/l). PCE has a target level of 150 ug/l. DCE has a target |level of 5
ug/ | .



Tables 5, 6, 7, and 8 present the renedial alternatives and describe how each alternative satisfies the
threshol d and primary bal ancing criteria. Evaluation of conpliance with the renaining Mdifying criteria
is included in the followi ng discussion. The following is a discussion of the nine criteria used by EPA
for renedy sel ection

A. Threshold Criteria:

1. Overall Protection of Human Health and the Environnent

EPA assesses the degree to which the alternatives would elininate, reduce, or control threats to public
health and the environment through renoval, containment, and/or institutional controls. An alternative
is normally considered to be protective of human health if the excess cancer risk is reduced to | ess than
1in 1,000,000 (10[-6]) and risks do not pose noncarcinogenic health risks (H <1).[14]

Two alternatives presented for plunme nanagenent and ground water treatnent provide overall protection of

human health and the environnent. |In contrast, the No Action would not be protective as it would not
prevent further degradation of the ground water or reduce risks associated with exposure to contani nated
ground water. Institutional Controls would provide narginal protection of human health and the

envi ronnent by preventing exposure, controlling ground water use, and nonitoring. However, Institutiona
Controls woul d not prevent further degradation of the ground water or reduce risks by renoving

contanmi nants fromthe ground water. Therefore, the No Action and Institutional Controls alternatives will
not be discussed further in this ROD. Instead, the conparative analysis for discussion will focus on the
other protective alternatives for plume managenent.

These are interimactions and would not restore the plumes at the subsite to drinking water standards
However, these interimactions would prevent the further degradation of the aquifer as high
concentrations of the contam nants would be contained. As a result of these interimactions, the public
wat er supply wells in Hastings would not become contam nated by the Wl |l #3 Subsite pl unes.

GAC woul d be nore protective than air stripping as a treatment process since no air em ssions would be
generated with GAC. Air stripping would allow the contam nants to be transferred fromthe ground water
into the atnosphere.

2. Conpliance with all Applicable or Relevant and Appropriate State and Federal Environnenta
Requl ati ons

EPA assesses whether the renedial alternatives being eval uated would conply with all applicable or

rel evant and appropriate regul ations, called ARARs, established by the state and federal government. As
these are interimactions, full conpliance with ARARs m ght be delayed until inplenentation of the fina
action. The ground water interimaction would address plunme control at a 10[-4] risk-based level. To
achi eve that |level, the ground water extraction systemwould be required to punp contam nated ground
water at a rate which would stop the contam nant migration by hydraulic plune control and al so provide
rapi d nass renoval. The ground water interimaction would provide for treatment of the extracted ground
water to MCLs prior to release, reinjection or reuse.

There are three (3) types of ARARs to be addressed: chem cal-specific, action-specific, and
| ocati on-specific.[15]

. Chemi cal -specific ARARs are requirenents that set final concentrations of chemcals of
concern in the contam nated material (e.g., ground water) which nust be achi eved by the
remedi al action. Chem cal -specific ARARs for this subsite are listed in Table 9. These
interimactions would not attain chem cal -specific ARARs set forth in the Nebraska
Adm ni strative Rules and Regul ations (Neb. Adm Rules and Regs.), Title 118 - G ound Water
Quality Standards and Use d assification, and the Safe Drinking Water Act (SDWA), 42 U S C
300 et. seq. However, all extracted ground water, prior to discharge, would neet the
requirenents of Title 118 and the SDWA as the extracted water would be treated to a | evel

that woul d achieve MCLs. |If the treated ground water is discharged into surface water, the
requirenents of the Cean Water Act, 33 U.S.C. 1251 et. seq. and the Nebraska Environnenta
Protection Act would have to be nmet. In summary, this interimaction is required to neet

the ARARs set forth in Table 10 for the extracted ground water

14 The Hazardous Index rating, as discussed in Section VII.B., herein, does not exceed 1.

15 The state of Nebraska has identified the state ARARs, listed in Table 12, for the renedi al
action alternatives.



. Action-specific ARARs are those requirenents that set standards on the treatnent and
di scharge conponents of the renedial action. Action-specific ARARs for this subsite are
listed in Table 11. Cccupational Safety & Health Act (CSHA) 42 U. S.C. 651-678 and SDWA apply
to the GAC alternative and the air stripping alternative. Specifically, all renediation
woul d be perforned by workers acting in conpliance with OSHA regul ations. Additionally, if
the treated ground water is provided as a beneficial use to the public drinking water
supply, with the State's perm ssion, the MCLs woul d have to be nmet, in conpliance with SDWA
Al so, treated ground water would have to conply with SDWA prior to reinjection. The GAC
adsorption alternative woul d neet action-specific ARARs in that hazardous waste generated
t hrough the GAC adsorption woul d be disposed in conpliance with RCRA and the Neb. Adm Rules
and Regs., Title 128 - Rules and Regul ati ons Governi ng Hazardous Waste Managemnent in
Nebraska. The use of air stripping with no enission controls would al so neet
action-specific ARARs even though this alternative would result in the discharge of very | ow
levels of VOCs into the atnosphere. The limtation on discharge of VOCs without a permt,
set by Neb. Adm Rules and Regs., Title 129 Air Pollution Control Rules and Regul ati ons,
woul d not be exceeded. Air enissions would conply with the dean Air Act, 33 U S.C 1251 et.
seqg., as well as Title 129 - Air Pollution Control Rules and Regul ations.

. Locati on-specific ARARs are requirenents that night apply to a renedial action due to the
site's unique cultural, archaeol ogical, historical, or physical setting (e.g., wetlands).
There are no location-specific ARARs for the Well #3 Subsite because there are no such
features in the subsite area.

B. Primary Balancing Criteria:

1. Long-Term Effectiveness and Per manence

The alternatives are eval uated based on their ability to maintain reliable protection of human health and
the environnent after the renedial action is conpleted. This criterion also focuses on the magnitude of
health and environnental risks remaining after the renedial action is conpleted.

Because this ROD selects interimaction renedies, EPA will evaluate the long termeffect and pernanence
by conparing the residuals which remain after achi evenent of the target concentrations. Extraction of
contam nated ground water woul d reduce contam nant mass and prevent the further migration of contam nants
in significant concentrations. These interimactions will not achieve final cleanup |evels for the
ground water at the subsite, although they are effective in the short-termin preventing further
degradation of the ground water and initiating reduction in toxicity, nmobility or volunme. A so, as

mandat ed by Section 121(c) of CERCLA, EPA will conduct 5-year reviews at the subsite as |ong as hazardous
subst ances remai n above heal th based criteria.

2. Reduction of Toxicity, Mbility, or Volune Through Treatnent

This criterion focuses on the anount and types of hazardous substances that will be destroyed or treated,
whet her the results of the renmedial action are reversible, and whether the alternative includes a

treat ment process. Renedial actions which include treatnment are favored by the NCP. EPA eval uates each
alternative based on howits treatnent nmethods reduce the harnful nature of the contamnants, limt the
ability of the contam nants to mgrate, and mnimze the anmobunt of contami nation remaining after the
remedi al action is conpl eted.

Bot h of the plume nanagerment alternatives would enploy treatnment to reduce the toxicity, nobility or
vol ume of the contami nated ground water plunme. GAC treatnent renoves the contam nants fromthe ground
wat er and regeneration of the GAC for reuse will ultimately result in the destruction of the

contanmi nants. Air stripping renoves the contam nants fromthe ground water and rel eases theminto the
at nosphere. Though any rel ease to the atnosphere would be in conpliance with state and federal

st andar ds.

3. Short-Term Effectiveness

The length of tine needed to inplement each segnent of the alternatives is considered. Both alternatives
woul d nmeet the short-termeffectiveness criteria as each could be inplemented within 6 to 8 nonths. EPA
considers the risks that conducting a particular activity may pose to site workers, nearby residents, or
the | ocal environnent.

A Health and Safety Plan will be prepared for the inplenentation of the response actions which will be
conducted. This plan will provide the procedures for all site workers to follow during the field
testing, installation of the extraction wells and all associ ated equi pnent needed for the ground water



treatment system Health and safety issues will be addressed at each phase of these interimresponse
actions.

I npl enentation of either GAC or Air Stripping would present a mininmal risk to workers, the comunity and
the environnent. The potential worker exposure during construction and operations woul d be mnimzed by
following a site Health and Safety Pl an addressing i ssues such as air nonitoring and personnel protective
equi pnent. The rel ease of contam nants to the atnosphere is expected to be mninal during construction
Contami nated soils or fluids would be properly handl ed and di sposed.

4, |nplenentability

EPA considers how difficult the alternative is to construct and operate, how other government agencies
and EPA will coordinate nonitoring progranms and the availability of goods and services and personne
needed to inpl ement and manage the alternative

G ound water extraction and treatnent is a well established technol ogy for ground water containnment and
contami nant mass renoval. In addition, it would be easily inplenented at Well #3 Subsite. It has been
i mpl enent ed at nunerous Superfund sites and has proven effective in renmoving significant |evels of
cont ami nants.

Both GAC and Air Stripping are conventional, well established technol ogies, and therefore should be
sinple to inplenent. There are no expected technical or admnistrative difficulties in inplenenting
either alternative

5. Cost

EPA considers capital costs, operation and mai ntenance costs, and Present Wrth, which is the cost of the
activities that will take place until the renedial action is conpleted. Capital costs apply to
activities such as construction, |and and site devel opnent, and di sposal of waste materials. Annua
operation and nmintenance costs are spent on activities such as ongoi ng operati on of equi pnent, insurance
and periodic site reviews.

a. Plune 1
GAC Air Stripping
Capi t al $ 469, 000 $ 492,000
Annual O8M $ 72,000 $ 62, 000
Present Wrth $ 1, 104, 000 $ 1,042,000

Capital costs include $135,000 for design and treatability study costs

b. Pl une 2
GAC Air Stripping
Capi t al $ 294, 000 $ 323, 000
Annual O&M $ 69, 000 $ 58, 000
Present Worth $ 829, 000 $ 768, 000

Capital costs include $95,000 for the cost of design
C. Mdifying Criteri a:

1. State Acceptance

The state concurs with the selected renedies as interimrenedial actions for these operable units.

2. Comunity Acceptance

EPA hel d a public comrent period to allow the community to conmmrent on the preferred alternative as set
forth in the Proposed Plan and the other alternatives considered. No one commented that EPA' s preferred
alternative was inadequate to protect public health and the environment. However, nany conmmunity menbers
questioned the benefits and cost of renmediation efforts at the Well #3 Subsite. EPA s responses to these
comrents are included in the Responsiveness Sunmary section of this docunent.



X. SELECTED REMEDY FOR EACH PLUVE

EPA selects the following interimactions to address the ground water operable units at the Wll #3
Subsi te.

A PLUME 1
. Extraction of contam nated ground water, (extraction rate, nunber and |l ocation of wells to
be based on subsite punp test);
. Treat ment of contam nated ground water with |iquid phase GAC, and
. G ound water nonitoring to determ ne effectiveness of the selected interimaction remedy.
B. PLUME 2
. Extraction of contam nated ground water, (extraction rate and well location to be based on
information contained within the draft FS and other Well #3 Subsite docunents);
. Treat ment of contam nated ground water with |iquid phase GAC, and
. G ound water nonitoring to determi ne effectiveness of the selected interimaction remedy.

C. BASES FOR EPA s SELECTI ON

EPA has identified these interimactions as its selected alternatives because they provide the best

bal ance anmong other alternatives with respect to the evaluation criteria based on the infornation

avail able. Each of these actions, explained bel ow, shows a preference for treatment. EPA believes that
these interimactions are protective, inplenmentable, and effective in reducing the toxicity, nmobility and
vol ume of contam nation present at the subsite. EPA selects GAC treatment of ground water over air
stripping treatment without air em ssion controls because GAC treatment does not result in the rel ease of
contam nants to the atnosphere. In addition, air stripping with air em ssion controls would be nore
costly than EPA' s sel ected renedy.

In order to inplenent the selected renedies, ground water extraction wells will be installed at |ocations
within the 10[-4] plune area to be determned as part of the remedial design. The ground water will then
be punped to the surface at a rate that will prevent further nigration of contam nants and rapidly reduce
the contam nant mass in the aquifer. The treated ground water will either be reinjected, reused, or

rel eased to pronote conservation of ground water. The ground water will be treated with liquid phase GAC
prior to release. GAC does not create air em ssions.

EPA' s selected interi mresponse actions for both plunmes woul d contain and renpbve contam nant nass from
the ground water plunes. Significant levels of CO[4] and TCE contami nation at the Wll| #3 Subsite are
within the bounds of the nunicipal water supply system The interimresponse actions would rapidly
reduce contani nant concentrations and woul d be consistent with the expected final remedy. These interim
response actions woul d achi eve | ong-term effectiveness as contani nated ground water woul d be punped via
extraction wells, whose |ocations would be determ ned as part of the design of the system The punped
ground water would be treated with GAC and then reinjected into the aquifer or reused. The extraction of
contami nated ground water woul d general ly renove contani nant mass and contain each contam nant plune
within the areas as shown on Figure 4. These interimactions would be nonitored to deternmine their
effectiveness in producing a hydraulic control of the contam nated plune. EPA s interimresponse actions
woul d neet the criteria for long-termeffectiveness and pernanence. All extracted ground water woul d be
treated to drinking water quality prior to reinjection or reuse or to the appropriate |level to assure
that all action specific ARARs woul d be net.

GAC treatment has several distinct advantages over air stripping without em ssion controls: there are no
air enissions associated with the process; it is effective in renoving a wide range of VOCs and ot her
organics; and it is also effective over a wide range of influent concentrations. Al of these factors
reduce the risk of human exposure during operation. Additionally, GACis a relatively |ow naintenance
process conpared to W photooxidation and air sparging. The systemrequires frequent nonitoring, but
little in the way of maintenance. Mnitoring and carbon change outs woul d becone [ ess frequent with time
as experience is gained in the operation and nai ntenance of the systemand influent concentrations

decr ease.

Qperationally, the GAC treatment plant woul d consist of an influent tank to provi de surge capacity and
equal i zation of flow into the carbon colums. Contam nant renoval should be nearly 100 percent. Series



operation, that is, the water flowing through the two carbon beds in sequence, gives GAC the additi onal
advant age over the other processes of having a reserve treatnment capacity at all tines. By nonitoring
the effluent fromthe first carbon bed in the series, contaninant breakthrough woul d be detected well
bef ore the contam nants enter the second carbon bed in the series.

Carbon consunption is directly proportional to the anount of contam nation renoved fromthe ground water.
This process is sensitive to influent contam nant concentrations. Costs can increase if the actual
contam nant |loading rate is higher than estinated. EPA believes that the advantages of GAC outwei gh any
risk of a higher than anticipated cost.

EPA prefers ground water reinjection as the preferred nethod of water discharge because of its ability to
return treated ground water to the aquifer. Reinjection was considered preferable to surface water

di scharge because the latter would not result in beneficial use of the punped ground water. Reinjection
and ot her beneficial use of the treated ground water (industrial, irrigation, etc.) will be eval uated
during the design.

EPA estimates that the interimaction for renediation of Plune 1 will cost $1,104,000 in capital and
operation and nai ntenance cost for the 12-year period that is described in the draft FS.

EPA estimates that the interimaction for remediation of Plune 2 will cost $829,000 in capital and
operation and nmi ntenance cost for the 10year period that is described in the draft FS

These costs are explained in Tables 13 and 14. Based upon the cost of the alternatives and the degree of
protectiveness that one alternative affords as conpared to the other alternative, EPA has selected the
nost cost effective alternatives which nmeet interimremnedial action guidelines.

Xl STATUTCORY DETERM NATI ONS

The selected interimaction renedies will achieve substantial reduction in risks by initiating the
reduction of the toxicity, mobility and vol une of ground water contam nants, by contai nment and renoval
of ground water contam nation to the target concentration associated with a 10[-4] cancer risk level, and
by reducing environnmental risks associated with the contam nated ground water.

The selected interimaction renedi es neet those ARARs appropriate to this action, based on the follow ng
federal and state standards identified in Tables 9, 10, 11 and 12 herein.

The selected interimaction renedies will protect human health and the environnent because the interim
actions wi |l reduce contam nant concentrations in the aquifer to a level that poses significantly reduced
risk. This level will be at or below a 10[-4] cancer risk level, or a risk of |ess than one cancer case
in 10,000 due to exposure to contamination. This will provide a significant |evel of protectiveness to
human health. In addition to risk reduction, the interimactions will stop the ground water contam nant
mgration at the target |evel and prevent further degradation of the ground water within the area of

cont ai nnent through rapid mass renoval and hydraulic plume control. These interimactions represent the
best bal ance of trade-offs among alternatives with regard to inplementability, effectiveness and cost.

Because these interimaction remedies will result in hazardous substances renaining on-site above

heal t h-based levels, a revieww |l be conducted to ensure that the renedi es continue to provi de adequate
protection of hunman health and the environnent within five (5) years after conmencenent of the interim
actions. Review of this subsite and of these interimrenmedies will be ongoing as EPA continues to devel op
site-wi de final renedies.



VELL #3 SUBSI TE
TABLES, FI GURES AND GLCSSARY OF TERVS

Detail ed Analysis Summary of Alternative - Plune Managenent of the CC[4] Plune to a 1X10[-4] Ri sk Level
wi th GAC Adsorption

Protection of Hunman Health and the Environnent

Woul d prevent further degradation of ground water downgradient of the 1X10[-4] plume area and would
reduce risks associated with exposure to ground water.

Conpl i ance with ARARs

Chemi cal -specific ARARs (MCLs) woul d not be attained.
Action-specific ARARs woul d be attai ned.

Long- Term Ef f ecti veness and Per manence

Woul d pernanent|ly reduce contam nant concentrations to below a 1X10[-4] risk level.

Final action or institutional controls woul d be necessary to nanage residual risk because contani nant
concentrations above MCLs woul d continue to exist.

Reduction of Toxicity, Mbility, or Volune

Cont ami nants woul d be renoved fromthe aquifer and treated, thus reducing the toxicity, nmobility and
vol ume of ground water contaninants.

GAC treatnment would result in the destruction of contam nants since they would be renoved fromthe ground
wat er, adsorbed onto GAC, and ultinmately incinerated at a regeneration facility.

Short - Term Ef f ecti veness

I npl enentati on woul d present a lowlevel, controllable risk to workers, the community and the
envi ronnent .

Inplenentability

Al of the individual technol ogies and process options for this alternative are readily inplenentable.

State Acceptance

Determ ned by State comments after its review of the Proposed Plan and RCD.

Communi ty Acceptance

Determ ned by coments received during the public conmrent period on EPA' s Proposed Pl an.

Cost s
Capital Costs $ 469, 000
&M Cost s $ 72,000/ yr.

Present Worth
(12 years, 5% $1, 104, 000



Detail ed Analysis Sunmary of Alternative - Plune Managenent of the CCl[4] Plune to a 1X10[-4] R sk Level
with Air Stripping

Protection of Human Health and the Environnent

Woul d prevent further degradation of ground water downgradient of the 1X10[-4] plunme area and would
reduce risks associated with exposure to ground water.

Air stripping would transfer contam nants fromthe ground water to the atnosphere creating potential for
impact to human health and the environment.

Conpl i ance with ARARs

Chemi cal -specific ARARs (MCLs) woul d not be attained.
Action-specific ARARs woul d be attai ned.

Long- Term Ef f ecti veness and Per manence

Woul d pernanent|ly reduce contam nant concentrations to below a 1X10[-4] risk level.

Final action or institutional controls woul d be necessary to nanage residual risk because contani nant
concentrations above MCLs woul d continue to exist.

Reduction of Toxicity, Mbility, or Volune

Cont ami nants woul d be renoved fromthe aquifer and treated, thus reducing the toxicity, nmobility and
vol ume of ground water contaninants.

Air stripping would result in the release of contam nants to the atnosphere and therefore would be |ess
desirabl e than GAC adsorption in addressing the intent of this criteria. Short-Term Effectiveness

I npl enentati on woul d present a lowlevel, controllable risk to workers, the community and the
envi ronnent .

Inplenentability

Al of the individual technol ogies and process options for this alternative are readily inplenmentable.

State Accept ance

Deternmined by State comments after its review of the Proposed Pl an and ROD.

Communi ty Acceptance

Determ ned by comments received during the public comment period on EPA's Proposed Pl an.

Cost s
Capital Costs $ 492,000
O&M Cost s $ 62,000/ year

Present Worth
(12 years, 5% $1, 042, 000



Detail ed Analysis Sunmary of Alternative - Plune Managenent of the TCE Plune to a 1X10[-4] R sk Level
with GAC Adsorption

Protection of Human Health and the Environnent

Woul d prevent further degradation of ground water downgradient of the 1X10[-4] plunme area and would
reduce risks associated with exposure to ground water.

Conpl i ance wi th ARARs

Chemi cal -speci fic ARARs (MCLs) woul d not be attained.
Action-specific ARARS woul d be attai ned.

Long-Term Ef f ecti veness and Per manence

Woul d permanently reduce contani nant concentrations to bel ow a 1X10[-4] risk |evel.

Final action or institutional controls would be necessary to manage residual risk because contani nant
concentrations above MCLs woul d continue to exist.

Reduction of Toxicity, Mbility, or Volune

Cont ami nants woul d be renoved fromthe aquifer and treated, thus reducing the toxicity, nobility and
vol ume of ground water contaninants.

GAC treatnent would result in the destruction of contami nants since they woul d be renoved fromthe ground
wat er, adsorbed onto GAC, and ultimately incinerated at a regeneration facility.

Short-Term Eff ecti veness

I mpl emrent ati on woul d present a |lowlevel, controllable risk to workers, the community and the
envi ronnent .

Inpl enentability

Al of the individual technol ogies and process options for this alternative are readily inplementable.

St at e Accept ance

Determ ned by State comments after its review of the Proposed Plan and RCOD.

Communi ty Accept ance

Determ ned by coments received during the public comrent period on EPA' s Proposed Pl an.

Cost s
Capital Costs $294, 000
O&M Cost s $ 69, 000

Present Wrth
(10 years, 5% $829, 000



Detail ed Analysis Sunmary of Alternative - Plune Managenent of the TCE Plune to a 1X10[-4] R sk Level
with Air Stripping

Protection of Human Health and the Environnent

Woul d prevent further degradation of ground water downgradient of the 1X10[-4] plunme area and would
reduce risks associated with exposure to ground water.

Air stripping would transfer contam nants fromthe ground water to the atnosphere creating potential for
impact to human health and the environment.

Conpl i ance with ARARs

Chemi cal -specific ARARs (MCLs) woul d not be attained.
Action-specific ARARs woul d be attai ned.

Long-Term Ef f ecti veness and Per manence

Woul d pernmanent|ly reduce contam nant concentrations to below a 1X10[-4] risk level.

Final action or institutional controls would be necessary to manage residual risk because contani nant
concentrations above MCLs woul d continue to exist.

Reduction of Toxicity, Mbility, or Volune

Cont ami nants woul d be renoved fromthe aquifer and treated, thus reducing the toxicity, mobility and
vol ume of ground water contaninants.

Air stripping would result in the release of contam nants to the atnosphere and therefore would be |ess
desirabl e than GAC adsorption in addressing the intent of this criteria.

Short-Term Eff ecti veness

I npl ement ati on woul d present a lowlevel, controllable risk to workers, to comunity and the environment.

Inplenentability

Al of the individual technol ogies and process options for this alternative are readily inplenmentable.

State Accept ance

Deternmined by State comments after its review of the Proposed Pl an and ROD.

Communi ty Acceptance

Determ ned by comments received during the public comment period on EPA's Proposed Pl an.

Cost s
Capital Costs $323, 000
&M Cost s $ 58, 000/ yr.

Present Worth
(10 years, 5% $768, 000
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G.CSSARY

Alternative -- an assenbl age of representative Renedial Technol ogi es: for exanple, containment,
extraction, treatnment, and disposal, as appropriate. Alternatives are ultimately further described to the
| evel of assenbl ages of Process Qptions, each in turn belonging to a specific Renedial Technol ogy.

Basel i ne Ri sk Assessnent -- an eval uation which states the potential threat to human health and the
environnent in the absence of any renedial action.

Di scount Rate -- the interest rate used to convert future noney anounts to a common present worth to
account for tine value of noney. The Superfund programrecomends that a discount rate of 5 percent
before taxes and after inflation be assuned.

General Response Action -- an action that will satisfy the renedial action objectives. A Ceneral
Response Action may include no action, institutional controls, containnment, excavation, extraction,
treatnent, disposal, or conbinations of the above. A conbination of General Response Actions nay be
consi dered in devel oping an alternative.

Operable Unit -- a discrete action that conprises an increnmental step toward conprehensively addressing
site problens. This discrete portion of a remedial response manages nigration, or eliminates or
mtigates a rel ease, threat of a release, or pathway of exposure. The cleanup of a site can be divided
into a nunber of operable units, depending on the conplexity of the problens associated with the site.
Qperabl e units nay address geographical portions of a site, specific site problens, or initial phases of
an action, or may consist of any set of actions performed over tine or any actions that are concurrent
but located in different parts of a site.

Mcrogramper liter -- a measure of concentration of a constituent in ground water. A m crogram per
liter (ug/l) is used interchangeably with parts per billion (ppb). ©One nicrogramper liter of water is
the equival ent of approximately one ounce of a constituent in 7.8 mllion gallons of water.

Pore Vol une -- the anmobunt of water contained in the aquifer pore space within the area and throughout the
total depth of contam nation.

Pore Vol une Displacenent -- the renoval of one pore volune of water fromthe plume by replacement with
water fromoutside of the plune limts. Present Wirth -- the amount of noney that if invested at a given
interests rate (the discount rate) at the tine a project is initiated, would pay for the capital and
annual operating and mai ntenance costs for the life of the project.

Process Option -- also known as "Technol ogy Process Option," is a specific process that can be enpl oyed
under a Renedi al Technol ogy. For exanple, the Renedi al Technol ogy of chemical treatnent may have

speci fic process options of ion exchange, solvent extraction or others. A Process Option can belong to
only one Renedi al Technol ogy.

Remedi al Technol ogy -- a type of technol ogy that may be enpl oyed under a given General Response Action.
For exanple, the response action of "Treatment” may have Renedi al Technol ogi es of physical, chenical, or
thermal treatnent. A Renedial Technol ogy can be a part of nore than one General Response Action.



