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RECORD OF DECI SI ON
DECLARATI ON

SI TE NAVE- AND LOCATI ON

57" & N. Broadway site, Qperable Unit 1 (QUl), Wchita-Park
Cty, Kansas

STATEMENT OF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected renedy for the
57" & N. Broadway site QU 1, in Park City - Wchita, Kansas,
chosen in accordance with the Conprehensive Environnent al
Response, Conpensation, and Liability Act of 1980 (CERCLA),
as anended by the Superfund Anendnents and Reaut hori zation
Act of 1986 (SARA), and to the extent practicable, the
National G| and Hazardous Substances Pol |l ution Contingency
Plan (NCP). This decision is based on the Adm nistrative
Record for this site. The state of Kansas concurs on the

sel ected renedy.

ASSESSMENT OF THE SITE

Actual or threatened rel eases of hazardous substances at and
fromthis site, if not addressed by inplenentation of the
response action selected in this Record of Decision (ROD),
may present an inmm nent and substantial endangernent to
public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

Thi s deci si on docunent is for the second and final action
for the site. A ground water plune split into two parts has
been di scovered at the site, the northern plunme and the
sout hern, Riverview, plune. This action wll| address
contam nated ground water and soils. An in-well treatnent
systemw || be designed for the northern plune to contain
and treat the plune to the point that contam nant |evels
fall bel ow Maxi mum Cont am nant Levels (MCLs). Additional in-
wel |l strippers may be added to the R verview plune to
conplete the treatnent of the southern plume to MCLs. In
addition, in-situ vapor extraction will be utilized



to treat contami nated soils at the fornmer WI ko Pai nt
facility. Additional soil sanpling will take place on the

M dl and Refinery and WIl ko properties to determne if in-
situ vapor extraction will be necessary to treat soils which
could constitute a source for ground water contam nation at
these locations. This renedy al so includes ground wat er
nonitoring to determ ne the effectiveness of the treatnent
system and institutional controls to prevent exposure to
contam nat ed ground wat er.

The maj or conponents of the selected remedy will include the
foll ow ng acti ons.

. Design and install a systemof in-situ vapor extraction
wells to prevent the mgration of contam nated ground
water for the northern plunme, while treating the plune
to reduce contamnants to levels below the MCLs. I|f
necessary, additional in-situ vapor extraction wells
will be added to the systemin the R verview plune to
prevent mgration of ground water contam nation and to
treat ground water contam nation to MCLs.

. An in-situ vapor extraction systemw || be installed to
treat the contamnated soils at the former WI ko Paint
facility.

. Soil sanpling will take place to ensure that no source

areas of soil contamnation remain on the M dl and
Refinery or Wl ko Paint properties. If source areas are
di scovered, they wll be treated with in-situ vapor
extraction.

. Ground water nonitoring will be conducted to determ ne
the effectiveness of the treatnent system

. Institutional controls will be inplenented to prevent
exposure to contam nated ground water.

STATUTORY DETERM NATI ONS

The selected renedy is protective of human health and the
environnent, conplies with federal and state requirenents
that are applicable or relevant and appropriate to the
remedi al action, and is cost-effective. This renedy utilizes
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per manent solutions and alternative treatnent technologies to
t he maxi num extent practicable and satisfies the statutory
preference for renedies that enploy treatnent that reduces
toxicity, nobility, or volume as a principal elenent.

Because this remedy may result in hazardous substances,

pol I utants, or contam nants above heal t h-based | evels
remaining on site for up to ten years, a five-year review w ||
be conducted to ensure that the renedy continues to provide
adequat e protection of human health and the environnent.

ROD DATA CERTI FI CATI ON CHECKLI ST

The following information is included in the Decision Sunmary
Section of this Record of Decision (ROD). Additional
information can be found in the Adm nistrative Record file for
this site.

. Chem cal s of concern and their respective concentrations.

. Baseline risk represented by the chem cals of concern.

. Cl ean-up | evels established for chem cals of concern and
the basis for these |evels.

. How source materials constituting principal threats are
addr essed.

. Current and reasonably anticipated future | and use

assunptions and current and potential future benefici al
uses of ground water used in the baseline risk assessnent

and RCD

. Potential |and and ground water use that will be avail abl e
at the site as a result of the selected renedy.

. Estimated capital, annual operation and nai ntenance (Q&M,

and total present worth costs, discount rate, and the
nunber of years over which the remedy cost estinmates are

proj ect ed.
. Key factor(s) that led to selecting the renedy.
(i »
Al et/ss
Mithael J{ Sanderson, Director Date

Superfund Division
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RECORD OF DECI SI ON
DECI SI ON SUMVARY
1.0 SITE NAME, LOCATI ON AND DESCRI PTI ON

The 57" & N. Broadway site (KSD981710247) is located in and
near the northern portion of the city of Wchita, Kansas
(see Figure 1). The actual location of the site lies on a
di agonal that runs fromthe extensi on of Wst 58" Street
north and Broadway Avenue to the southwest to approxinately
West 46'" Street north and Arnstrong Drive. The United States
Envi ronnental Protection Agency (EPA) is the | ead agency
while the state of Kansas serves in the role of support
agency. This Record of Decision (ROD) is witten in
anticipation of negotiating a settlenment with the
Potentially Responsible Parties (PRPs) for the site to
conduct the renedy. A split contam nated ground water plune
extends beneath this residential, commercial, and industrial
area. Nearly all donmestic water in the site was obtained
fromprivate wells in the contam nated aquifer. Currently,
ground wat er above Maxi mum Cont am nant Levels (MCLs) is not
bei ng used for donestic consunption. However, contam nated
wells may be being used for non-consunptive purposes; and
water fromthat contam nated aqui fer which does not exceed
MCLs is being used for private residential consunption. To
the south of the site is the Little Arkansas R ver.

The apparent source of the ground water contam nation is
fromseveral facilities |ocated near 57" and N. Broadway.

G ound wat er exceedi ng drinking water standards for volatile
organi ¢ conpounds (VQCs) including 1, 1-di chl oroet hene (DCE),
trichl oroethene (TCE), tetrachl oroethene (PCE), and vinyl
chloride is found at the site. One area of contam nated soil
will require renediation. It is located on the fornmer WI ko
Pai nt property.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

The site includes established residential neighborhoods,
comercial, municipal, and industrial institutions. Parts of
the site are in Park Gty, the city of Wchita, and

uni ncor por at ed



57th & N. Broadway Site
Figure 1
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Sedgwi ck County, Kansas. Miuch of the total area and all of
the area which is underlain by the contam nated plune
exceedi ng drinking water standards is now served by public
wat er .

The contam nation found in the R verview Qperable Unit (QU),
or the Riverview plune, is an extension of a volatile
organi ¢ contam nant ground water plunme originating from near
57t & N. Broadway. The Kansas Departnent of Health and

Envi ronment (KDHE) conpleted a site investigation of the
site in 1989. The site investigation identified ground water
contam nation and several potential sources of contam nation
of a variety of conpounds which were detected in the ground
water. Further work on the site resulted in its being placed
on the National Priorities List in 1992.

The EPA perforned a renoval action from August 1990 unti |
May of 1992 which provided bottled water to the residences
and busi nesses in the then known affected area of the 57" &
N. Broadway site. That area is now served by Park Cty’'s
public water supply system

The EPA and KDHE facilitated the formation of a | ocal group
to sponsor the installation of a public water supply to the
area. This resulted in the construction of a public water
supply, owned by Park G ty, Kansas, which was capabl e of
providing public water to the known affected area. The
public water systemfor the area was conpleted in 1992.

There have been several enforcenent activities at the 57" &
N. Broadway Superfund site. In 1985, the state of Kansas

| ssued an Adm nistrative Oder to Mdland Refining Conpany
(Mdland), which required Mdland to develop a plan to

I nvestigate ground water contam nation around the M dl and
facility. Mdland complied with the order and conpleted a
report of the investigation in July 1985.

Three Adm nistrative Orders have been issued by EPA for the
57" & N. Broadway site. The first two orders were issued
concurrently on Cctober 4, 1993, along with a notice of
liability to four parties: Coastal Refining and Marketing,
Inc.; Farmand Industries, Inc. (Farm and); Mdl and Refining
Company; and WIl ko Paint, Inc. (WIlko). The first order was
an Energency Adm nistrative Order issued along with a

Fi ndi ng of I mm nent and



Subst anti al endangernent to the Health of Humans under Section
1431 of the Safe Drinking Water Act (SWDA), to provide a

pot abl e water source to all persons who nay be effected by
contam nated ground water formthe site. The second order was
a draft Consent Order issued along with a Statenent of Wrk
under Sections 104, 122 (a) and 122 (d) (3) of the

Conpr ehensi ve Environnental Response, Conpensation, and
Liability Act (CERCLA) and Section 1431 (a) of SDWA, for

i nvestigation of the site.

On Cctober 13, 1993, Coastal Refining and Marketing, Inc.,
filed a petition for reviewwith the Tenth Crcuit Court of
Appeal s of the Finding of Imm nent and Substanti al
Endangernent to the Health of Persons and Energency

Adm nistrative Oder. Asimlar petition was filed by WI ko
and Farm and on Novenber 10 and Novenber 12, 1993,
respectively. Since several of the issues involved were of
first inpression and due to changing policy considerations,
the EPA did not wish to litigate the issues on appeal.

Addi tional |y, because of pre-enforcenment review under the
SDWA, the EPA did not want to incur potential |ong del ays

bef ore being able to provide water to those people in need.
Therefore, the SDWA Order was withdrawn by EPA as to all four
parties on Decenber 23, 1993; and the negotiations for actions
under a Consent O der ended.

The third order issued at the site was a Unil ateral

Adm ni strative Order issued pursuant to Section 106 (a) of
CERCLA to M dland and W1l ko on June 6, 1994. Mdl and and WI ko
were ordered to provide hookups to a public water supply to
those residents within the site, designated by EPA, who wanted
to be hooked up and had potential exposure to contam nated
ground water. It was further ordered that Mdland and WI ko
woul d perform sanpling and anal ysis of drinking water wells
down gradi ent of the known contam nation and provi de hookups
to those people with contam nated water who wi shed to be added
to the public water supply. Mdland and Wl ko conplied with
the order, and all physical work was conpleted in 1995. In
July 1996, the order was anended to include a paynent schedul e
for rei mbursenment of oversight costs. Mdland and WI ko

rei nbursed EPA for $17,891.30 in oversight costs, and al
activities under the order were conpleted by February 1997.



In July 1997, the EPA issued general notice letters to six
parti es associated with the 57" & N. Broadway Superfund site:
M ndl and; W1 ko; Farm and; C earwater Truck Conpany, Inc.;
Koch Industries, Inc.; and Lews WIllians Jr. The EPA entered
tolling agreements with these six parties in August 1997 to
toll the statute of limtations with regard to the renoval
action conpleted in 1992.

In late 1997 while conpleting the remedial investigation for
the site, the EPA di scovered ground water contamni nation
further down gradient fromthe initially identified sources

t han was expected. The ground water had crossed what was
originally thought to be a ground water divide. The

contam nation was | ocated in the nei ghborhood community of

Ri vervi ew. Because people in this nei ghborhood were drinking
contam nated water, the EPA had to act quickly. The EPA
identified the Riverview area as a separate operable unit (QU
2) and performed a focused feasibility study and signed a ROD
for this QU in June 1998. The renedial action for Riverview
was initiated as fund-lead in June 1998 to attach those people
drinking contam nated water to the Wchita public water
supply. An additional conponent of the renedy was in-situ
treatment of contam nated ground water to prevent any further
m gration of the contam nation. The people in the Riverview
area have been attached to public water, and the remaining
response actions are ongoi ng.

In a February 1998 letter, the EPA notified the six PRPs of
the need for action in the R verview area and offered themthe
opportunity to performthe work. Al six parties declined. The
EPA did not negotiate with the PRPs for perfornmance of the
wor k because the work needed to be initiated i medi ately, and
the EPA believed it would take nonths to devel op an agreenent
that would satisfy the interests of all parties.

3.0 COWUNI TY PARTI Cl PATI ON ACTI VI Tl ES

A conmmunity Action Goup (CAG, intended to serve as a conduit
for informati on between the conmunity and EPA, was forned
early on in the remedial investigation process of the 57" & N.
Broadway site. A community relations plan which included
community interviews was prepared early in the site
activities. Meeting to exchange information wth the CAG have
been conducted since 1996. The CAG has hel d nonthly neetings
nearly every nonth



during this period, and EPA has attended all neetings which
they received a request to attend. A comunity-w de neeting
was held on February 11, 1998, to explain EPA' s antici pated
response actions for the Riverview OQU. Many of the planning
docunents |l eading to the devel opnent of this ROD were provided
to the CAG as drafts to solicit community coment.

The city of Wchita sponsored a neeting which was held in the
City Council Chanbers on February 25, 1998. The EPA attended
and responded to questions concerning the Riverview QU. On
March 2, 1998, a Kansas State Legislative Subcommttee
sponsored a public hearing on the site at which EPA was
requested to be available to answer questions fromthe
subcomm ttee and attending citizens on the Riverview QU

The announcenent of the Proposed Plan for this QU was
published in tw | ocal papers on July 14, and 15, 1999; and

t he public comrent period was initiated on July 14, 1999. A
request for an extension was nade by the CAG and granted by
EPA. The public comrent period ended on Septenber 13, 1999. A
copy of the renmedial investigation was provided for the

Adm ni strative Record and CAG review on July 9, 1999. A public
hearing was held on July 29, 1999. Announcenents of the public
hearing and copi es of the Proposed Plan were nmailed to those
on the EPA mailing list for the site. Upon the conpletion of

t he public comrent period on Septenber 13, 1999, a

Responsi veness Summary addressing all conments and questions
pertaining to the Proposed Plan was prepared and appears as
Appendi x A to this ROD.

4.0 SCOPE AND ROLE OF RESPONSE ACTI ON

The problemat the 57'" & N. Broadway site are conplex. As a
result, the EPA has organized the work into two QOUs:

. QU 1 is the site-wide ground water and soi
contam nation, which includes all actions within the
entire site; and

. QU 2 addresses only the ground water contam nation in
t he Ri vervi ew nei ghbor hood.

The EPA has already selected the renedy for QU 2 in the Record
of Decision signed on June 5, 1998.



The renedi ation portion of the Riverview QU will be taken over
by the actions detailed in this ROD. The actions at the

Ri vervi ew QU have three components. First, providing an
alternate water supply to resident by hooking themto the
public water supply. The second was the treatnent of the
contam nated ground water plune in the Rivervi ew nei ghbor hood,
and the third is the ongoing nonitoring of the plune.

The response action selected in this ROD will address
contam nation at the entire site. In addition, it will take
over the activity of the second and third el enents of the

Ri verview OU. This response action involves the control and
treatnment of the ground water contam nant plunmes, both the
northern plume and the Riverview plune and the treatnent of
contam nated soils that may present a hazard for direct
contact and serve as source areas for further contam nation
for ground water. Al so involved will be the determ nation of
potential soil contam nation at the Mdland Refinery and
former Wl ko Paint properties and if necessary the treatnent
of those soils.

The ground water containnent/treatnment systemis to be
designed to contain the plunes as well as treating both the
northern plume and the Riverview plune. Al actions identified
inthis ROD will be conpleted under renedial authorities.

5.0 SUWARY OF SI TE CHARACTERI STI CS

This section of the ROD presents the results, conclusions, and
recomrendati ons of the Renedial Investigation Report for the
57" & N. Broadway site. Further details of the
characterization of the Riverview plunme in the Riverview QU
may be found in the June 1998 ROD for the QU.

5.1 Physical Characteristics

The 57'" & N. Broadway site is a residential/comercial/
agricultural area covering portions of Park Gty,

uni ncor por at ed Sedgwi ck County, and the city of Wchita, all
in Sedgw ck County, Kansas, as shown on Figure 1. The site is
| ocated in and adjacent to Park City and Wchita, Kansas.

The geology in the Wchita area consists primrily of
sedi mentary rock overlain by alluvium colluvium and | oess.
The 57" & N.



Broadway site lies within the eastern portion of the Arkansas
Ri ver flood plain and terrace conpl ex. The geol ogy of the
Arkansas River valley beneath the site consists of two

di stinct sedinent types: a fine grained zone; and a sandy
zone with mnor amounts of gravel. Beneath the topsoil lies a
brown to |ight brown [ayer of silty clay and silt
approximately 10 to 15 feet thick. The clayey zone is
continuous across the site and has a |low plasticity. The

cl ayey zone grades into a fine to coarse grained sand zone
near the water table. The sand zone may contain significant
amounts of silt in the upper 10 feet of the sand zone. The
sand grades into coarser sand toward the bottom of the

al I uvi um where the sand may contain sone gravel. The sandy
zone is approximtely 30 feet thick and lies unconformably on
the blue to gray shale of the Wellington Formation. The shal e
is blocky to finely | am nated and can appear as a clay where
it is intensely weat hered.

The alluvial aquifer is the principal aquifer at the site and
consi sts of unconsolidated Pliocene, Pleistocene, and Hol ocene
sedi nents found in the Arkansas River valley. This aquifer is
t he principal source of water for the city of Wchita and the
surroundi ng areas, supplying 70 percent of the city's public
drinki ng water supply. The portion of the alluvial aquifer
that supplies the city’'s water is | ocated northwest of Wchita
within a triangul ar-shaped area roughly delineated by the
cities of Hutchinson, Newton, and Wchita, Kansas. The 57" &
N. Broadway site lies within this triangle. This region of the
aquifer is locally called the Equus Beds Aquifer.

The alluvial aquifer is an unconfined systemthat flows to the
sout h- sout hwest at a gradient of approximtely 0.001
feet/foot. Depth to the water table ranges from8 to 20 feet
bel ow ground surface (bgs). Slug tests were perfornmed on ten
shal | ow and ten deep nonitoring wells. Because of the high
hydraul i c conductivity of the aquifer, the results of the slug
tests were conductivity of the aquifer, the results of the
slug tests were inconclusive; therefore, the hydraulic
conductivity data were estimated using historic punp test

data. Results of the punp test indicate that the hydraulic
conductivity at the site ranges from50 feet/day to 400
feet/day. The ground water velocity ranges from 0.51 feet/day
to 1.6 feet/day across the site. No federally listed

t hreat ened or endangered wildlife species are known to inhabit
the vicinity of the site.



5.2 Nature and Extent of Contam nation

The primary contam nants present in the ground water at the
site are PCE and the breakdown conponents of PCE and/or TCE,

1, 1-DCE, cis-1,2-DCE, and vinyl chloride. In addition, 1,2-DCA
has al so been detected in ground water sanples fromthe area.
The ground water contam nation has mgrated fromthe northeast
portion of the 57'" & N. Broadway site to the southwest to the
Ri vervi ew area. The contam nant plune is split formng a
northern plume and a southern plunme (the Riverview plune). The
Chi som Creek fl oodway is the division between the two pl unes.
The northern plume term nates at approxi mately the northern
edge of the floodway and the Riverview plunme begins
approximately 1,200 feet southwest of the southern edge of the
f | oodway.

The northern plunme is oriented fromthe northeast near the
extension of 58" Street and N. Broadway to the sout hwest

term nating approxi mately at 53¢ Street on the south and the
Chi som Creek Fl oodway on the west and just prior to their

i ntersection on the southwest. The plune is approximtely
2,600 feet long and ranges from800 to 1,600 feet in w dth.
Fromthe currently available information, it appears that the
ground wat er contam nant plume in the Riverview residential
area is narrow, approxinmately 400 feet across at its w dest
poi nt and approximately 2,600 feet |ong. The approxi mate

| ocation of the Riverview plunme is fromthe intersection of
West 50'" Street north and Arkansas Avenue on the north to
beyond the intersection of West 46" Street north and Arnstrong
Drive on the south as shown on Figure 1. The alignnment of the
plume follows the direction of the ground water flowin this
ar ea.

The concentrations of TCE and vinyl chloride in the ground

wat er of the Riverview plune indicate the contanm nants are in
a dissolved formrather than in a pure phase in the ground

wat er!. The concentrations of nobst contami nants in the northern
pl ume are

1Generally, if the concentration of a conpound in ground water is grater than
or equal to 1 percent of the solubility Iimt of the conpound in water, then a pure
phase of conpound may be present in the ground water. The concentrations of these
chem cals in the ground water in the Riverview plune were at |east two orders of
magni tude | ess than these solubility limts in the ground water sanples collected at
the site.
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5.2 Nature and Extent of Contam nation

The primary contam nants present in the ground water at the
site are PCE and the breakdown conponents of PCE and/or TCE,

1, 1-DCE, cis-1,2-DCE, and vinyl chloride. In addition, 1,1-DCA
has al so been detected in ground water sanples fromthe area.
The ground water contam nation has mgrated fromthe northeast
portion of the 57'" & N. Broadway site to the southwest to the
Ri vervi ew area. The contam nant plune is split formng a
northern plume and a southern plunme (the Riverview plune). The
Chi som Creek Fl oodway is the division between the two pl unes.
The northern plume term nates at approxi mately the northern
edge of the floodway and the Riverview plunme begins
approximately 1,200 feet southwest of the southern edge of the
f | oodway.

The northern plunme is oriented fromthe northeast near the
extension of 58" Street and N. Broadway to the sout hwest

term nating approxi mately at 53¢ Street on the south and the
Chi som Creek Fl oodway on the west and just prior to their

i ntersection on the southwest. The plune is approximtely
2,600 feet long and ranges from800 to 1,600 feet in w dth.
Fromthe currently available information, it appears that the
ground wat er contam nant plume in the Riverview residential
area is narrow, approxinmately 400 feet across at its w dest
poi nt and approximately 2,600 feet |ong. The approxi mate

| ocation of the Riverview plunme is fromthe intersection of
West 50'" Street north and Arkansas Avenue on the north to
beyond the intersection of Wst 46" Street north and Arnstrong
Drive on the south as shown on Figure 1. The alignnment of the
plume follows the direction of the ground water flowin this
ar ea.

The concentrations of TCE and vinyl chloride in the ground

wat er of the Riverview plune indicate the contam nants are in
a dissolved formrather than in a pure phase in the ground

wat er!. The concentrations of nobst contami nants in the northern
plume are

1Generally, if the concentration of a conmpound in ground water is greater than
or equal to 1 percent of the solubility limt of the conpound in water, then a pure
phase of conmpound may be present in the ground water. The concentrations of these
chemicals in the ground water in the Riverview plume were at |east two order of
magni t ude | ess than these solubility Iimts in the ground water sanples collected at
the site.



about two orders of magnitude greater than those in the

Ri vervi ew plune; and therefore, it is nore difficult to
determne if pure phase contam nants exist in the northern
pl ume. Concentrations of contam nants of concern are
summari zed in Tables 7-1 and 7-2.

5.2.1 Delineation of Areas and Vol unes of Contam nated G ound
wat er

| nformati on concerning the nature and extent of contam nation
in ground water was used to estimate the vol une of

contam nated ground water that will need to be renedi ated at
the 57" & N. Broadway site. Ground water that is contam nated
at concentrations exceedi ng those proposed for renedi al
actions (i.e., MCLs) for the site will be considered the
portion of the contam nant plume that will require response
actions. The MCLs for the contam nants of concern are
presented in Table 5-1.

In the Riverview plunme the area of ground water containing
vinyl chloride above MCLs is the |argest and enconpasses the
areas of the remaining contam nants exceedi ng MCLs. Therefore,
vinyl chloride was the contam nant used to estimate the vol une
of contam nated ground water in the Riverview QU of the site.
The MCL for vinyl chloride is two mcrograns per liter (pg/L).
The areal extent of contam nated ground water in the Riverview
plune is estimated to be approxi mately 800, 000 square feet
(ft?). For estinmation purposes, the areal extent of vinyl
chloride will be considered to be evenly spread vertically in
the aquifer. The approxi mate saturated thickness of the

aqui fer ranges from 15 to 35 feet. The approxi mate total
contam nated ground water plune in the Riverview QU will be 30
mllion gallons, assum ng an average saturated thickness of 25
feet and an effective pore volune of 20 percent.

Simlar calculations were used for the volunetric neasurenents
of the northern plune. The contam nants of concern in the
northern plunme are primarily PCE, TCE, and their breakdown
conponents 1, 2- DCE, chl oroet hene, and vinyl chloride. The

pl une extends approximtely fromthe Mdland Refinery area at
57" and North Broadway 2600 feet southwest to the Chi som Creek
FIl oodway. The northern plume is approximtely five mllion
square feet in area.
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Table 5-1
Chem cal - Speci fic ARARs and Ot her Criteria and Standards, or
Qui dance to be Considered for Conpounds in G ound water

Contaminant Maximum MCL! MCL? USEPA Hedth Advisories®
Concentration Detected (ng/L) (ng/L)
inthe57th & N. 1-Day | 10-Day | Longer-Term Longer-Term Lifetime®
Broadway area (ug/L) Child® | Child* Child® Adult® (Hg/L)
(bgL) | (uglL) (uglL) (uglL)

1,1- 99 - - - - - - -

Dichloroethane

1,1- 16 7 7 2,000 1,000 1,000 4,000 7

Dichloroethane

cis1,2- 59 70 70 4,000 3,000 3,000 11,000 70

Dichloroethane

Tetrachloroethene 3.8 5 0 2 2 1 5 -

Trichloroethene 6.9 5 0

Vinyl chloride 34 2 0 3,000 3,000 10 50

Notes.

Blanks indicate no value is available.

1 Maximum contaminant level (MCL), 440 CFR Part 141, the maximum permissible level of a contaminant in water which is delivered
to any user of public water system..

2 Maximum contaminant level goal (MCLG), 40 CFR Part 141, a non-enforceable concentration of a drinking water contaminant that is
protective of adverse human health effect and allow an adequate margin of safety.

3 The concentration of achemical in drinking water that is not expected to cause any adverse noncarcinogenic effects for up to 5
consecutive days of exposure

4 The concentration of a chemical in drinking water that is not expected to cause any adverse noncarcinogenic effects for up to 14
consecutive days of exposure.

5 The concentration of a chemical in drinking water that is not expected to cause any adverse noncarcinogenic effects for up to
approximately 7 consecutive days of exposure

6 The concentration of a chemical in drinking water that is not expected to cause any adverse noncarcinogenic effects over alifetime of

exposure..
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Table5-2

Chemical -Specific ARARs for Soil

Contaminant KDHE Interim Remedial Soil Screening Levels? USEPA Region |1l Risked-Based
Guidelines (mg/kg) Criteria®
(mg/kg)
Residential Non-Resdential Migration to Ingestion Industrial Residential
Groundwater® Exposure Exposure
Acetone 1,300 1,975 16 7,800 200,000 7,800
Arsenic 7 100 29 0.4 3.84 0.434
Benzene 1 2 0.03 22 200 22
Benzene, 1,3,5-trimethyl-
Benzene, 1-ethyl-2-methyl-
Benzene, 1-ethyl-3-methyl-
Benzene, (1-methylethyl)-
Benzene, propyl-
Benzene, 1,2,3-trimethyl
2-Butanone
n-Butylbenzene
sec-Butylbenzene 20,000 780
tert-Butyl 20,000 780
Cadmium 12 170 8 78 1,000 39
Chlorobenzene 55 90 1 1,600
RI Report 57" & North Broadway

August 1998
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Table 5-2 (Continued)
Chemical-Specific ARARs for Soll

Contaminant KDHE Interim Remedial Soil Screening Levels? USEPA Region |1l Risk-Based
Guidelines* (mg/kg) Criteria’
(mg/kg) (mg/kg)
Resdential | Non-Resdentia Migration to Ingegtion Industrial Resdential
Groundwater® Exposure Exposure
Cyclohexane, 1,2,4-
trimethyl
Cyclohexane, ethyl-
Decane
1,1-Dichloroethene 0.02 0.035 0.06 1 9.5 11
Ethylbenzene 1,980 1,980 13 7,800 200,000 7,800
2-Hexanone
Isopropylbenzene
Lead 400 1000 400
4-Methyl-2-pentanone 1,170 17,000 84 5,100 160,000 6,300
Naphthalene 500 500 82,000 3,100
n-Propylbenzene
Toluene 980 1,500 12 16,000 410,000 16,000
Trichloroethene 6 11 0.06 58 520 58
Trichlorofluoromethane 610,000 23,000
1,2,4-Trimethylbenzene 100,000 3,900

RI Report
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Table 5-2 (Continued)
Chemical-Specific ARARs for Soll

Contaminant KDHE Interim Remedial Soil Screening Levels? USEPA Region |1l Risk-Based
Guidelines' (mg/kg) Criteria®
(mg/kg) (mg/kg)
Resdential Non-Resdentia Migration to Ingegtion Industria Resdential
Groundwater® Exposure Exposure

1,3,5-Trimethylbenzene 100,000 3,900
m/p-Xylene 210 160,000 1,000,000 160,000
o-Xylene 190 160,000 1,000,000 160,000
Xylene (total) 630 630 1,000,000 160,000
Notes
Blanks indicate no value is available.
1 KDHE Interim Remedial Guidelinesfor Contaminated Soil, October 1995.
2 Soil Screening Guidance, USEPA 1996.
3 USEPA Region IlI Risk-Based Concentration for Soil Ingestion, April 1996.
4 Arsenic asacarcinogenic compound.
5  Based on DAF (dilution and attenuation factor) of 20.
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6.0 CURRENT AND POTENTI AL FUTURE S| TE AND RESOQURCE USES
6.1 Current On-Site Land Use

The 57" & N. Broadway site consists of residentia

nei ghbor hoods conprised of single famly dwel |l ings,
muni ci pal, comercial, and industrial facilities as well as
sone open |and, part of which is used for agriculture.

6.2 Current Adjacent Land Use

The area imedi ately adjacent to the site currently consists
of single famly residential hones, business, and i

ndustrial facilities. The area to the south of the site is
predom nantly agricultural and open space adjacent to the
Littl e Arkansas River

6.3 Anticipated Future Land Use

The Riverview QU and adj acent area is a well established
resi dential nei ghborhood with a few small busi nesses,
religious institutions, and farmng. The area of the
northern plune contains a variety of business, mnunicipal
facilities, and industries as well as sone residences and
farmand open land. It is not anticipated that significant
changes will be made in the |land use of either area in the
near future. Wth the availability of city water, there is
sonme additional opportunity for additional business or
comercial interests to locate in the area, especially where
there are currently open spaces.

6.4 Current G ound Water Use

The ground water was previously the sol e source of donestic
water for the mpgjority of the site. Residences and

busi nesses in the area previously relied upon private wells
to supply ground water as the only source of water. The Park
Gty water systemand the city of Wchita water system
currently supply a majority of the residences in the general
area with donestic water. Sonme residences within the site
boundaries continue to use ground water for donestic

dri nki ng water use. None of these residences are known to
have ground water contam nated at |evels greater
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than the MCLs. In addition, ground water is used for
watering, filling swimmng pools, and other uses associ ated
with residential nei ghborhoods.

6.5 Potential Future G ound Water Use

It is anticipated that even with the availability of public
wat er supplies the ground water will continue to be used as
a source of domestic water at many residences. There is a
public water supply available, as well, for those who are
not affected by the volatile organic contam nation. There is
a concern with the general quality of the ground water in
the area. The general satisfaction of sone residents in the
general quality of the ground water seens to have di m ni shed
over the last several years. Therefore, it is not known how
many residents will take advantage of the new public water
system and how nmany will continue to use their private
wells. There seens to be a general consensus that many of

t hose who elect to connect to public water will retain the
use of their private wells for |awn and garden use. Anot her
factor that may affect the future use of ground water is the
unavail ability of sanitary sewers in the area. Miuch of the
site and the surroundi ng area use septic tanks for donestic
sewage treatnent, although Park Gty is currently actively
installing sewer lines withinits city limts.

6.6 Time Frane of Projected Future Drinking Water Use

This action is intended to restore the aquifer in the 57" &
N. Broadway site. It is anticipated that it wll take ten
years for the treatnent to restore the aquifer. It is
assuned that not every residence in the vicinity of the site
w || take advantage of the availability of the public water
supply and that ground water will continue to be used for
donestic supplies. Many of those residents that do take
advantage of the availability of the public water supply
wll likely continue to use ground water for sone purpose.
Some of the public water supply cones fromthe Bel Aire well
field which is | ocated cross gradient to the contam nant
plume. At sone future tine if the plune is not treated and
the Bel Aire wells are punped at high capacity, there is the
potential that the plume may be drawn towards the Bel Are
wel | field.
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6.7 Current or Potential Future Natural Resource Use

The ground water, gardening, and small-scale farmng are the
present, and likely, the only future use anticipated for the
natural resources at the site.

7.0 SUMVARY OF SI TE RI SKS

The baseline risk assessnent estinmates what risks the site
poses if no action was taken. It provides the basis for
taking action and identifies the contam nants and exposure
pat hways that need to be addressed by the renedial action.
This section of the ROD summari zes the results of the
baseline risk assessnent for this site.

The site's risk are two fold. The first is a risk to the
health of the residents who are currently using ground water
as their donmestic water supply, and the second is to workers
who may cone into contact wth contam nated soils or ground
water. VOCs at concentrations above the MCLs have been found
in the wells of the residents, and additional ground water
nonitoring has delineated a plune of contam nation which
contains a variety of VOCs in excess of the MCLs. The area
of concern has been defined as that which is currently known
or suspected to have contam nated ground water above the
MCLs. The response action selected in this ROD is necessary
to protect the public health or welfare of the environnment
fromactual or threatened rel eases of hazardous substances

I nto the environnent.

7.1 Human Health R sk

Several contam nants detected in the ground water were found
to exceed MCLs. They include PCE, 1,1-DCE, TCE, and vinyl
chloride. O these, vinyl chloride presents the greatest
risk and is the nost prevalent in the R verview plune, but

al nost absent in the northern plune where |levels of the

ot her contam nants are significantly higher than in the

Ri verview plune. In addition, the presence of |evels of

4- met hyl - 2- pent anone, et hyl benzene, and toluene in soils on
the former WIlko Paint facility presents direct contact
concern for the soils there.
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At this time, the exposure of the population to ground water
above MCLs 'and soils exceedi ng health-based levels is
sufficient to establish risk. The actions proposed in this
ROD will renpove the contam nation fromthe ground water and
soils so the risk to the exposed population will be reduced
to acceptable levels. it is anticipated that the neasures
will prevent future magration of the plune fromthe site
while treating the plunmes until they are bel ow MCLs. The
treatnent of the soils wll reduce the contam nant
concentrations to bel ow heal t h-based | evels of concern. The
results of the risk assessnent indicate that, based on
current data, there are risks to workers through exposure to
soil. The primary risk is fromdernmal contact to surface
soil containing high |levels of 4-nethyl-2pentanone,

et hyl benzene, and toluene on the fornmer WI ko Pai nt

property.
7.1.1 Chem cal s of Concern
The follow ng tables are conprehensive listings of the

contam nants found at the site. The contam nants listed in
the tables were used to identify the risks at the site.
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Table 7-1 Summary of Chem cals of Concern and
Medi um Speci fi ¢ Exposure Poi nt Concentrations

Scenario Tinme

Fr ame:
Medi um

Current
G ound Wat er
G ound Wat er

Exposure Medi um

Exposur e Chem cal of Concentration [Units Frequency Exposur e Poi nt
Poi nt Concern Det ect ed of Concentration
M VX Det ecti on
G ound 1, 1- D chl or oet hane 0.61 54 PPB 18/ 47 54
vater on 11D chl or oet hene 0.59 |4.9 |PPB 07/ 47 4.9
| ngestion 1,1, 1-Tri chl or oet hane O 53 13 PPB 08/ 47 13
1, 2- Di chl or oet hane 1.2 1.2 PPB 01/ 47 1.2
Cs-1,2- 0.7 64 PPB 19/ 47 64
Di chl orott hene
1,2, 4- 0.67 4.6 PPB 02/ 47 4.6
Tri met hyl benzene
Acet one 8 10 PPB 03/ 47 10
Benzene 0.52 15 PPB 10/ 47 15
Chl or oet hane 1.3 120 PPB 08/ 478 120
Et hyl Benzene 5 120 PPB 03/ 47 120
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Table 7-1 Summary of Chem cals of Concern and
Medi um Speci fi ¢ Exposure Poi nt Concentrations

Scenario Tinme Frane: Current
Medi um G ound Wat er
Exposure Medi um G ound Wat er
Exposur e Chem cal of Concentration [Units Frequency of Exposur e
Poi nt Concern Det ect ed Det ecti on Poi nt
Concentrati on
M n Max
G ound Water | sopropyl benzene 2.2 10 PPB 02/ 47 10
on-site - .
| ngest i on Met hyl ene Chl oride |0.51 0. 57 PPB 02/ 47 0. 57
Napht al ene 1 1 PPB 01/ 47 1
Tet rachl or oet hene 0.55 3.8 PPB 04/ 47 3.8
Tol uene 4 53 PPB 02/ 47 53
Tri chl or oet hene 0. 65 7.1 PPB 14/ 47 7.1
Vi nyl Chloride 7.2 8.7 PPB 02/ 47 8.7
Xyl ene (total)
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Table 7-1 Summary of Chem cals of Concern and
Medi um Speci fi ¢ Exposure Poi nt Concentrations

Scenario Tinme Frane: Current

Medi um G ound Wat er
Exposure Medi um G ound Wat er
Key

ppm Parts per billion

MAX: Maxi num Concentrati on

The table presents the chem cals of concern and exposure point concentrations for each
of the chem cals of concern detected in ground water (i.e., the concentrations that wll
be used to estimte the exposure risk fromeach chem cal of concern in the ground
water). The table includes the ranges of concentrations detected for each chem cal of
concern, as well as the frequency of detection (i.e., the nunber of tines the chem cal
was detected in the sanples collected at the site), the exposure point concentration
(EPC), and how the EPC was derived. The table indicates that cis-1,2-D chloroethene is
the nost frequently detected chem cal of concern in ground water at the site.
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TABLE 7-2 Summary of Chem cals of Concern and
Medi um Speci fi ¢ Exposure Poi nt Concentrations

Scenari o Tinme Frane: Cur rent
Medi um soi |
Exposure Medi um Soi |
Exposure | Chem cal of Concentration |Units | Frequency | Exposure Point |Statistica
Poi nt Concern Det ect ed of Concentration Measur e
M n VEX Det ecti on
Soil on- |4-nethyl-2-pentone | 160 160 ppm 01/ 10 160 MAX
> :gct Et hyl benzene 320 |600 |ppm |02/10 600 VAX
Cont act Tol uene 13 330 ppm 6/ 10 330 MAX
Key

ppm Parts per mllion
MAX: Maxi mum Concentration

The tabl e presents the chem cals of concern and exposure point concentrations for each of
t he chem cal s of concern detected in soil (i.e., the concentrations that will be used to
estimate the exposure risk fromeach chem cal of concern in the soil). The table includes
t he ranges of concentrations detected for each chemi cal of concern, as well as the
frequency of detection (i.e., the nunber of tines the chem cal was detected in the sanples
collected at the site), the exposure point concentration (EPC), and how the EPC was
derived. The table indicates that Toluene is the nost frequently detected chem cal of
concern in soil at the site.

20




7.1.2 Exposure Assessnent

There are three distinct steps for the exposure assessnent
process: (1) characterizing the exposure setting; (2)

i dentifying exposure pathways; and (3) quantifying exposure.
The exposure setting is characterized by describing the site's
physi cal features as well as identifying potentially exposed
popul ati ons. Potentially exposed popul ati ons include those

i ndi vidual s potentially exposed under current or future |and
use.

The exposure pathway for the site consists of four el enents:
(1) a source and nmechani sm of contam nant rel ease; (2) a
retention or transport nedium (3) a point of potential human
contact with the contam nated nedium (i.e., the exposure
point); and (4) an exposure route (i.e., ingestion,

i nhal ati on, and dermal contact) at the contact point. If al
four elenents are present, the exposure pathway is considered
"conplete". Points of potential human contact and exposure
routes are eval uated under both current and future |and-use
scenari os. Exposure routes represent the nmeans of contact

bet ween the potentially exposed popul ation and a nedi um such
as soil or ground water. This would include human contact by
i ngestion or dermal absorption (skin contact). The |ast step
i nvol ves the cal culation of the data using approved formnul as
for determ ning exposure.

The maxi num det ected concentration for each contam nant in the
ground wat er was used as the reasonabl e maxi num exposure (RVE)
in the risk calculations. The maxi mum was used to
conservatively predict the risk froma point source of

contam nation such as a residential well. To arrive at an
appropriately conservative estinmate of exposure to
contam nated soil, the 95" percent upper one-sided confidence

limt (95" UCL) on the log normally transfornmed data were used
to calculate a RVE. |If the data contained | ess than ten
sanpl es or the 95" UCL exceeded the maxi mum det ect ed
concentrations, the maxi mum concentration was used.

7.1.3 Toxicity Assessnent
The toxicity data were obtained fromthe EPA s 1997 Integrated
Ri sk Information System (I RI'S) dat abase. When data were not

available in IRI'S, supplenental sources of information were
used,
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such as values fromthe Health Effects Assessnent Summary
Tabl es or interimval ues used by the agency. Tables found in
Appendi x B provide a summary of the carcinogenic and
non-carci nogenic toxicity data used to calculate the risk of
each chem cal of concern

7.1. 4 Ri sk Characteri zation

The information generated by the toxicity assessnment is
conbined with information fromthe site-specific exposure
assessnment to quantify the carcinogeni c and non-carci nogenic
effects associated with the chem cals of potential concern.

Car ci nogeni ¢ and non-carci nogenic effects are calcul ated for
each pat hway of exposure and each chem cal of potenti al
concern. Carcinogeni c and non-carci nogeni ¢ val ues,
respectively, are added

for all chemcals in an exposure pathway (e.g., incidenta

i ngestion of soil). The totals for all exposure pathways in a
gi ven popul ation (e.g., current on-site resident) are added to
give an estimate of the population risks. These val ues may be
found in the tables | ocated in Appendi x B.

7.1.5 Concl usi ons

Both current and future risks to all eval uated popul ations are
above acceptable | evels. These val ues indicate concern for
bot h non-carci nogens and carci nogens for the current and
future popul ati ons expected to occur at the 57" & N. Broadway
site.

The potential for non-carcinogenic effects is eval uated by
conmparing an exposure |level over a specified tine period
(e.g., lifetine) with a reference dose (RfD) derived for a
simlar exposure period. A RD represents a |level that an

i ndi vidual may be exposed to that is not expected to cause any
del eterious effect. The ratio of exposure to toxicity is
called a hazard quotient (HQ. A HQ of less than 1 indicates
that a receptor's dose of a single contamnant is |ess than
the RED, and that toxic non-carcinogenic effects fromthat
chem cal are unlikely. The Hazard Index (H') is generated by
adding the HQ® for all chem cal (s) of concern that affect the
sane target organ (e.g., liver) or that through the sane
mechani sm of action within a nmediumor across all nedia to

whi ch a given individual my
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reasonably be exposed. A H greater than 1 indicates that,
based on the sumof all HQ s fromdifferent contam nants and
exposure routes, toxic non-carcinogenic effects from al

contam nants are unlikely. A H greater than 1 indicates that
site-related. exposures may present a risk to human heal th.
The popul ati on hazard index for current and future residents
is 5.38, which is above the acceptabl e hazard i ndex of 1.0.
The primary non-carcinogenic risk is fromincidental ingestion
of ground water containing arsenic, which is present in the
industrial portion of the site. For carcinogens, risks are
general ly expressed as the increnental probability of an

i ndi vidual's devel opi ng cancer over a lifetime as a result of
exposure to the carcinogen. These risks are probabilities that
usual Iy are expressed in scientific notation (e.g., 1xI0®%. An
excess lifetine cancer risk of 1x10° indicates that an

i ndi vi dual experiencing the reasonabl e maxi num exposure
estimate has a 1 in 1,000,000 chance of devel opi ng cancer as
the result of site-related exposure. This is referred to as an
"excess lifetime cancer risk"” because it would be in addition
to the risks of cancer individuals face from other causes. The
EPA's generally acceptable risk range for site-rel ated
exposures is 10* to 10°®. The population risk for current and
future residents is 1.2 x 103 which is above the acceptable
risk range of 1 x 10°% to 1 x 10% This carcinogenic risk is
primarily due to the incidental ingestion of ground water
contai ning vinyl chloride.

The popul ation hazard index for current workers is 1.85, which
i s above the acceptabl e hazard index of 1.0. The prinmary non-
carcinogenic risk is fromdermal contact with surface soi
cont ai ni ng 4- et hyl - 2- pent anone, et hyl benzene, and t ol uene.
The popul ation risk for a current worker is 2.87 x 104 which
is above the acceptable risk range of 1x 10°® to 1 x 10“4 This
carcinogenic risk is primarily due to the incidental ingestion
of ground water containing vinyl chloride. The popul ation
hazard index for current workers is 1.85, above the acceptable
hazard i ndex of 1.0. The primary non-carcinogenic risk is from
dermal contact with soil containing 4-nethyl-2-pentanone,

et hyl benzene, and toluene. The popul ation risk for future
workers is 2.88 x 10% which is above the acceptable risk
range of 1 x 10°% to 1 x 10% This carcinogenic risk is
primarily due to the incidental ingestion of ground water
contai ning vinyl chloride.

23



I n conclusion, the 57" & N. Broadway site represents both non-
carci nogeni ¢ and carcinogenic risks to both current and future
on-site residents and worker popul ations.

7.2 Ecol ogi cal Ri sks

An ecol ogi cal characterization was conpleted for the site and
presented in a technical nenorandum "Ecological Site
Characterization". The ecol ogi cal assessnent of the site was
performed to determ ne the ecol ogi cal resources present and
their general condition. Data were obtained through a review
of existing literature and observations made during the
reconnai ssance site visit on March 31 and April 1, 1997. The
assessnent included an eval uati on of wetl ands, denographics,
wildlife, and available habitat at the site.

There is no designated critical habitat for threatened or
endangered wildlife species within the site. Of site,

t hreat ened and endangered species were identified within a
four-mle radius of the site. In addition, wetlands were
identified wwthin 15 mles downstream of the site.

The majority of contam nation identified at the site included
VOCs detected in the ground water. The fl oodways on site act
as a recharge to the ground water. Therefore, ecol ogical
exposure to contam nants at the site is not expected.

8.0 REMEDI AL ACTI ON OBJECTI VES

This section presents the renedial action objectives devel oped
to address the ground water and soil contam nation at the 57"
& N. Broadway site. CERCLA, as anended by Section 121(b) of
SARA, 42 USC § 9621 (b) , requires selection of renedial
actions to attain a degree of clean up that ensures protection
of human health and the environnent, is cost-effective, and
uses permanent solutions and alternative treatnent

t echnol ogi es or resource technol ogies to the maxi num ext ent
practi cabl e.

To satisfy CERCLA requirenents, renedi al action objectives

wer e devel oped for the 57" & N. Broadway site. Renedial action
obj ectives were used to develop renedial action alternatives.
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Renedi al action objectives devel oped for contam nated ground
wat er and soils include the foll ow ng:

1 Prevent ingestion, inhalation, or direct contact with
ground wat er having vinyl chloride, PCE, TCE, or
1, 1-DCE at concentrations in excess of current
federal and state regulatory drinking water
standards. Current regul atory drinking water
standards include MCLs, which are maxi num perm ssi bl e
| evel s as established by the SDWA, (42 U.S. C §
300(f) et seqg.] for a contaminant in water that is
delivered to any user of a public water system

! Prevent further mgration of contam nants to prevent
degradation of natural resources and the potenti al
contam nation of additional water supply wells; and

1 Treat soils above health-based | evels to prevent
direct contact or subsequent contam nation of ground
wat er .

9.0 DESCRI PTI ON OF ALTERNATI VES

This section presents the renedial action alternatives

devel oped to address the ground water and soil contam nation
in the 57" N. Broadway site. These alternatives have been
devel oped to determ ne the appropriate renedial action
necessary for the site. Seven renedial action alternatives
have been devel oped to address the ground water contam nation
at the site. Five renedial action alternatives have been
devel oped to address the soil contam nation at the site.

Ground Water Alternatives

- No Action

- Natural Attenuation

Contai nnment/Air Stripping w Tray Aeration

- Containnent/In Situ Vapor Extraction

- Active Restoration/Air Stripping w Tray
Aer ati on

Alternative 6 - Active Restoration/In Situ Vapor

Extraction
Alternative 7 - Active Restoration/In Situ Chem cal
oxidation and In Situ Vapor Extraction

Alternative
Al ternative
Alternative
Al ternative
Al ternative

O wWNPEF
1
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Soil Alternatives
Alternative 1 - No Action
Alternative 2 - Containnment/Slurry Wall & Cap
Al ternative 3 - Excavation and O f-site Incineration
Al ternative 4 - Excavation and Of-site Landfill Di sposal
Alternative 5 - In Situ Soil Vapor Extraction
Al

9.1 Ground Wat er ternatives

9.1.1 Alternative 1: No Action

The Superfund Programrequires that the "no action”
alternative be evaluated at every site to establish a baseline
for conparison. Under this alternative, EPA will take no
further actions and the site is left "as is.” No funds wll be
expended for nonitoring, control, or clean up of the
contam nat ed ground water. Operation and M ntenance (O&\) is
t he average annual cost for five-year reviews. Cost estimates
for this remedy are found in Appendix C. The tine for the
contam nants to degrade bel ow MCLs is unknown. Thirty years
have been used for estimating purposes.

Capital Cost: $0

Annual O&M $1, 390

Present Worth: $41,700 (using a 5 percent discount rate)
Mont hs to | nplement: None

9.1.2 Alternative 2: Natural Attenuation

Al ternative 2 would consist of a focused ground wat er

nmoni toring programand the use of institutional controls.
Focused ground wat er nodeling and aquifer screening nodels
woul d be used to determne if natural attenuation is
occurring. The institutional controls would consist of access
and use restrictions, public education, voluntary deed
restrictions, and permts. A detailed sanpling and quality
assurance plan would be witten to performthe ground water
nmoni toring. The sanpling and quality assurance plans woul d

i ncl ude sanpl e | ocations, sanple frequency, sanple procedures,
sanpl e anal ysi s nmet hods, and sanpl e docunentation. For the
pur pose of developing this alternative, it was assuned t hat
four new nonitoring well nests would be installed. Because
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contam nants have been found at the top and bottom of the
aqui fer, each well nest would consist of two wells, one
screened at the top of the ground water table and a second
screened at the bottomof the aquifer. The design of the

noni tori ng system and procedures and installation of the new
wells is estimated to take about two nonths. Detail ed cost
estimates are in Appendi x C

Description of Renedy Conponents

. Nat ural attenuation - the ability of the subsurface to
naturally treat the contam nants, via biodegradation,
chem cal reactions, dispersion and dilution, sorption,
and vol atilization.

. Both the northern and the Riverview plunes will be
treated using natural attenuation.

. Cont am nant | evels have decreased several orders of
magnitude in the last ten years; this indicates the
potential for natural attenuation to achieve
cl ean-up | evel s.

. If it is determned that natural attenuation is not
successful, an alternative renedy wll be selected
to conplete the clean up.

. Monitoring System- a systemof nonitoring wells to
nonitor the plunes and to determne if the natural
processes are in fact continuing to clean up the
cont am nant s.

. Vol untary deed restrictions such as easenents or
covenants and permts would restrict the use of
contam nated ground water for drinking purposes. Local
government woul d be responsible to inplenent and
mai ntain the restrictions and permts.

Capital Cost: $10, 600
Annual O&M Costs: $11, 200 to $49, 100
Present Worth: $333,900 (using a 5 percent discount rate)

Estimated | npl enentation Tine: 2 months to inplenment and an
esti mated 30-year total
duration
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9.1.3 Alternative 3: Containnent/Air Stripping with Tray
Aer ati on

Alternative 3 includes the extraction of ground water at a
rate to contain the contamnant plune. It is estinmated that
three extraction wells, punping at a rate of approxi mately
100 gal l ons per mnute (gpm each, for a conbined capacity
of 300 gpm woul d be necessary to contain the plune.
Extracted ground water woul d be piped fromeach well and
treated by air stripping with tray aeration at a single air
stripper. The treated ground water woul d then be di scharged
to the nearby Chisholm Creek Fl oodway. The alternative al so
I ncl udes ground water nonitoring to determ ne the
effectiveness of the treatnment systemand institutional
controls to prevent exposure to the ground water until
remedi ati on goals are achieved. It is estinmated that the
time required to achi eve clean-up goals would be in excess
of 30 years; for cost purposes, 30 years have been used.
Detailed cost figures are in Appendix C. It is estinmated
that the engineering design wll take approximtely eight
nonths to conplete; then it wll require an additional eight
nonths to obtain the required equi pnent, install nonitoring
and extraction wells. Actual construction and startup of the
ground water treatnent systemw || take an additional eight
nonths. It is estimated that the tinme for the notice to
proceed with the design to limted startup would be
approximately fifteen to twenty-four nonths.

Description of Renedy Conponents

. G ound water will be extracted via three extraction
wel | s, each extracting ground water at the rate of 100
gpm fromthe northern plune.

. No additional treatnent of the R verview plune is
necessary as that is being contained and treated under
the QU 2 action.

. The rate of punping is sufficient to contain and treat
the ground water in the northern plune.

. Treated water will be discharged to the Chisom Creek
Fl oodway.
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. The punped ground water will be treated via tray aeration
air stripping.

. As treatnent decreases the size of the plune, punping rates
wi Il be adjusted to address smaller plune size as
appropri ate.

. G ound water nonitoring would continue for a period of tine
once clean-up levels are reached to ensure effectiveness of
treat ment.

. Vol untary deed restrictions such as easenents or covenants

and permts would restrict the use of contam nated ground
wat er for drinking purposes. Local governnment woul d be
responsi ble to inplenent and maintain the restrictions and
permts.

Capi tal Cost: $630, 800
Annual O&M Costs: 1%t year $114,800; thereafter $59,800 to $83, 700
Present Worth: $1, 680, 900 (using a 5 percent discount rate)

Estimated | npl enentation Tine: 24 nmonths to inplenent and an
esti mated 30-year total
dur ati on.

9.1.4 Alternative 4. Containnent/In Situ (in place) vapor
Extraction

Gound Water Alternative 4 includes in situ treatnent of

contam nated ground water through use of a series of in situ
vapor stripping wells to contain the ground water contam nant

pl ume. The contam nants would be transferred fromthe ground
water to the air by creating a circulation zone of aerated water.
The vapors are extracted by using a blower and di scharged to the
at nosphere. The alternative al so includes ground water nonitoring
to determne the effectiveness of the treatnent system and
institutional controls to prevent contact with ground water until
remedi ati on goal s are achieved. The cost estimate is based upon
ten wells, the actual nunber required will be determ ned during
the design of the renmedy. Details on the cost estimate are in
Appendi x C. The tinme required to achieve clean-up goals is
estimated to be greater than 30 years. The tine to actually
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construct the alternative would require about eight nonths for

t he engi neeri ng desi gn and anot her ei ght nonths for obtaining the
equi pnmrent necessary and installation of the in-situ vapor
extraction wells and nonitoring wells. Sone of these tasks could
be conducted concurrently with equipnment lead tinme. It is
estimated that the tinme fromthe notice to proceed wth the
design to limted startup woul d be approxi mately twel ve nonths.

Description of Renedy Conponents

. G ound water will be treated via a series of in-well
strippers designed to contain the plune as it is treated.

. No additional treatnent of the R verview plune is necessary
as that plunme is being contained and treated under QU 2
remedi al action.

. Conti nuous evaluations will be nade to determne if one or
nore of the in-well strippers may be turned off once the
plune is reduced by the treatnent system

. G ound water nonitoring would continue for a period of tine
once clean-up levels are reached to ensure effectiveness of
treat nment.

. Vol untary use restrictions such as easenents or covenants

and permts will be required to prohibit the use of the
ground water for drinking purposes. Local governnment will be
responsi ble to inplenent and maintain the voluntary use
restrictions and permts.

Capi tal Cost: $356, 200
Annual O&M Costs: 1%t year $104, 300; thereafter $49,300 to $73, 200
Present Worth: $1, 244,900 (using a 5 percent discount rate)

Estimated | npl enentation Tine: 12 nonths to inplenment and an
esti mated 30-year total
dur ati on.
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9.1.5 Alternative 5. Active Restoration/Air Stripping with
Tray Aeration

Alternative 5 includes the extraction of ground water at a
rate to actively restore the aquifer. Six extraction wells,
punping at a rate of approxinmately 75 gpm each, for a

conbi ned capacity of 450 gpm would be necessary to actively
restore the plune. Extracted ground water woul d be treated
by air stripping wwth tray aeration. The treated ground

wat er woul d then be di scharged to the nearby Chi shol m Creek
Fl oodway. The alternative al so includes ground water
nonitoring to determ ne the effectiveness of the treatnent
system and institutional controls to prevent exposure to the
ground water until renediation goals are achieved. The tine
required to achieve clean-up goals is estinated to be 20
years. The estimate for initiation of the project includes
ei ght nonths for engi neering design, eight nonths for

obtai ning the necessary equi pnent and installation of
nonitoring and extraction wells, and eight nonths for
construction and startup of the ground water treatnent
facility. Sonme of these tasks could be perforned
concurrently. It is conservatively estimated that the tine
fromthe notice to proceed with design to limted startup
woul d be fifteen to twenty-four nonths. Details of the cost
estimate are in Appendi x C

Description of the Renmedy Conponents

. G ound Water will be extracted via six extraction wells,
each extracting ground water at the rate of 75 gpm

. The rate of punping is sufficient to treat the ground
water in the northern plune and the Riverview plume wll
be treated as it is contained.

. Treated water will be discharged to the Chisom Creek
Fl oodway.
. The punped ground water will be treated via tray

aeration air stripping.

. Upon shrinking the plune, punping rates will be adjusted
to address smaller plunme size as appropriate.
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. G ound water nonitoring would continue for a period of tine
once clean-up levels are reached to ensure effectiveness of
treat ment.

. Vol untary deed restrictions such as easenents or covenants
and permts would restrict the use of contam nated ground
wat er for drinking purposes. Local governnent wll be
responsi bl e for inplenmentati on and mai nt enance of the
voluntary deed restrictions and permts.

Capi tal Cost: $844, 000
Annual O&M Costs: 1t year $139,900 thereafter $82,600 to $104, 900
Present Worth: $1, 989, 700 (using a 5 percent discount rate)

Estimated | npl enentation Tine: 12 nmonths to inplenment and an
esti mated 20-year total
dur ati on.

9.1.6 Alternative 6: Active Restoration/In Situ Vapor
Extraction

G ound water Alternative 6 includes in situ treatnent of

contam nated ground water through use of a series of in situ
vapor stripping wells to actively restore the aquifer. The
contam nants woul d be transferred fromthe ground water to the
air by creating a circulation zone of aerated water. The vapors
are extracted by using a blower and discharged to the atnosphere.
The alternative also includes ground water nonitoring to
determ ne the effectiveness of the treatnent system and
Institutional controls to prevent exposure to ground water until
remedi ati on goal s are achieved. The cost estimate is based upon
20 well's; the actual nunber required will be determ ned during
the design of the renmedy. Detailed cost estimates are in Appendi X
C. The tine required to achieve clean-up goals is estinated to be
ten years. The tine to actually construct the alternative is
estimated to be eight nonths for engineering design and ten
nonths to acquire the necessary equi pnment and install the in-situ
vapor extraction and nonitoring wells. Sonme of these tasks could
be perforned concurrently. It is estinmated that fromthe tine the
notice to proceed with the design to limted startup woul d be
approxi mately fourteen nonths.
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Description of Renedy Conponents

. Gound water will be treated via a series of in-well
strippers designed to contain and treat the plune.

. Additional treatnent of the Riverview plune nay be necessary
to supplenment the action taken under the QU 2 renedi al
action. If so, additional wells will be added as necessary.

. Conti nuous evaluations will be nade to determ ne the
effectiveness of the system

. G ound water nonitoring would continue for a period of tine
once clean-up levels are reached to ensure effectiveness of
treat ment.

. Vol untary deed restrictions such as easenents or covenants

and permts would restrict the use of contam nated ground
wat er for drinking purposes. Local governnent wll be
responsi bl e for inplenmentati on and mai nt enance of the
voluntary deed restrictions and permts.

Capital Cost: $658, 700
Annual O8M Costs: 1t year $127,300; thereafter $81,200 to $96, 200
Present Worth: $1, 350, 600 (using a 5 percent discount rate)

Estimated | npl enentation Tine: 14 nmonths to inplenment and an
estimated 10-year total
dur ati on.

9.1.7 Alternative 7: Active Restoration/In Situ Chem ca
oxidation and In Situ Vapor Extraction

G ound Water Alternative 7 includes the in situ treatnent of
contam nated ground water through the use of in situ chem ca
oxidation and in situ vapor extraction to obtain active
restoration of the aquifer in the northern plunme and in situ
vapor extraction of the plune in the R verview area as di scussed
in Alternative 6. Chem cal oxidants, the nost commonly used are
hydr ogen peroxi de (H2Q2) and pot assi um per nanganate MML104), w ||
be injected into the ground water through tenporary wells to
degrade the contam nants. The in-situ chem cal oxidization wl|
we used in the areas of the northern plune that have the highest

33



concentrations, and in-situ vapor extraction will be used in
the areas where the contam nation is |ower. The alternative
al so includes ground water nonitoring to determ ne the

ef fectiveness of the treatnment systemand institutional
controls to prevent exposure to ground water until
remedi ati on goal s are achi eved. The cost estimate is based
upon 1,000 injection points; the actual nunber required wll
be determ ned during the design of the renmedy. O&Mis the
average annual cost for five-year reviews and the operation
of the in-well strippers. The tinme required to achieve this
renmedi al action alternative is estimated to be ten years.
The in-situ chem cal oxidation portion would be conpl et ed
approxi mately one year after installation, and the in-situ
vapor extraction portion would continue to run for ten years
to conplete restoration of the aquifer. The tine to actually
construct the alternative would require eight nonths for

engi neering design and twelve nonths for equipnent lead tine
and installation of the in-situ chem cal oxidation wells,
the in-situ vapor extraction wells and the nonitoring wells.
Sonme of the tasks could be perfornmed concurrently, and it is
estimated that the time fromthe notice to proceed wth the
design to limted startup woul d be approximately fourteen
nont hs. Cost estimate details are in Appendi x C.

Description of the Renmedy Conponents

. The northern plunme will be treated through a nunber of
| ocations. The cost estimate is based on 1,000 injection
points with an oxi dati on conpound and down gradi ent
in-well strippers that will treat the remainder of the

pl ure.

. Evaluations will be made to determne if additional
in-well strippers wll be required in the R verview
pl ure.

. Vol untary deed restrictions such as easenents or

covenants and permts would restrict the use of
contam nated ground water for drinking purposes. Local
governnment will be responsible for inplenentation and
mai nt enance of the voluntary deed restrictions and
permts.
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Capital Cost: $2,375, 100
Annual O8M Cost: 1" year $121,100 thereafter; $72,600 to $87, 600
Present Worth: $3,002, 900 (using a 5 percent discount rate)

Estimated | npl enentation Tine: 14 nmonths to inplenment and an
estimated 10-year total
dur ati on.

9.2 Soil Renedial Action Alternatives
9.2.1 Alternative 1: No Action

The Superfund Programrequires that the "no action" alternative
be eval uated at every site to establish a baseline for
conparison. Under this alternative, EPA w | take no further
actions and the site is left "as is." No funds will be expended
for nmonitoring, control, or clean up of the contam nated soil.
&M i s the average annual cost for five-year reviews. Cost
estimates for this renmedy are found in Appendi x C

Capital Cost: $0
Annual O&M Costs: $1, 000
Present Worth: $27,800 (using a 5 percent discount rate)

Estimated | npl enentation Tine: O nonths to inplenment and an
esti mated 30-year total
dur ati on.

9.2.2 Alternative 2: Contai nnent

This alternative includes construction of a slurry wall and cap
to contain the contam nated soil. The slurry wall would encircle
the area of contam nated soil and be keyed into the confining

| ayer below the aquifer. This wall circling the contam nated soi
woul d prohibit contam nation fromnoving away fromthe site,
while the cap woul d keep rain water and other water from
infiltrating through the contam nated soil. These two together
woul d keep the contam nated soil on site and prevent it from
mgrating to adjacent areas while elimnating any direct contact
threat. The cap woul d be constructed of asphalt or asphaltic
concrete. The useful |life of the cap is estimated to be 30 years.
The tine to actually construct the alternative would be estinmated
at six nonths for the engineering design and six nonths to
construct the slurry wall and the cap. Fromnotification to
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proceed to conpleting of the cap and wall is estimated to
take twel ve nonths. O%M woul d i nclude the repair and

I nspection of the cap. Details of the cost estimate are
contai ned in Appendi x C .

Capital Cost: $1, 337,300
Annual O8M Costs: $3,700 to $21, 300
Present Worth: $1,457,500 (using a 5 percent discount

rate)
Estimated | npl enentation Tine: 12 nmonths to inplenment and
mai ntai ned for at |east 30
Years.

9.2.3 Alternative 3: Excavation and O f-site Treat nent

This alternative includes excavation of the estimted 700
cubi ¢ yards of contam nated soil, transportation to, and
treatnent at an off-site Resource Conservation and Recovery
Act (RCRA) incineration facility. The tine to inplenent the
alternative would require three nonths for the engineering
desi gn and approxinately three nonths to excavate and
transport the material off site. The excavation tine may be
dependent on the capacity available at the off-site
facility, but prior planning and scheduling could reduce the
possibility of delays. The estimated tine fromthe notice to
proceed to the conpletion of the alternative is six nonths.
Six nonths is also the total duration of the renedy. Details
of the cost for this alternative are in Appendi x C.

Capital Cost: $2,434, 200
Annual O&M Costs: O
Present Worth: $2,434, 200 (using a 5 percent discount

rate)
Estimated | npl enentation Tine: 6 months to inplenment and an
estimated 6-nonth total
durati on.

9.2.4 Aternative 4. Excavation and off-site D sposal

This alternative includes excavation of the 700 cubic yards
of contam nated soil, transportation to, and disposal at an
off-site RCRA landfill. The time to inplenent the
alternative would require three nonths for the engineering
desi gn and approxinately three nonths to excavate and
transport the material off site.
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The excavation tinme nmay be dependent on the capacity avail able at
the off-site facility, but prior planning and scheduling could
reduce the possibility of delays. The estinmated tine fromthe
notice to proceed to the conpletion of the alternative is six
nonths. Six nonths is also the total duration of the renedy.
Details of the cost for this alternative are in Appendi x C.

Capi tal Cost: $1, 030, 500

Annual O8M Costs: $0

Present Worth: $1, 030, 500 (using a 5 percent discount rate)

Estimated | npl enentation Tine: 6 nmont hs i npl enentation
6-nmonth total duration.

9.2.5 Alternative 5 In Situ Soil Vapor Extraction (SVE)

Under Soil Alternative 5, the VOC-contam nated soils at the site
woul d be treated in-place using SVE. Three SVE wells and a series
of observation wells would be installed. The soil vapor
contai ni ng the VOC contam nation woul d be extracted through the
extraction wells using vacuum punps. Due to the | ow vol une of
contam nants that will be extracted, the extracted contam nants
will be able to be released to the atnosphere. Treatnent wl|
continue until the contam nant levels in the soil reach clean-up
goal s as defined by the |evels of contam nant vapor being
extracted; see Table 2-5 in Appendix B. It is estimated that the
SVE systemw || take eight nonths for the engineering design,
four nmonths to acquire the required equipnment and to install the
system and two nonths to fine tune the systemto site
conditions. Sone concurrent actions wll be taken so it is
estimated that the tinme fromthe notice to proceed until the
systemis functional will be ten nonths. The total tinme of
operation once the systemis operational is estimated to be

t hree- hundred days. Since the systemw ||l not be in operation
nore than one year, no annual O&M cost will be incurred. Details
of the cost estimate for the alternative are in Appendi x C

Capi tal Cost: $237, 950

Annual O8M Costs: $0

Present Worth: $237, 950

Estimated | npl enentation Tine: 10 nonths to inplenment and an
esti mat ed 300-day duration.
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10.0 Conparative Analysis of Alternatives

In this section, the renedial alternatives are evaluated with
respect to certain criteria so that the advantages and

di sadvant ages associ ated with each clean-up option for the 57" &
N. Broadway site are clearly understood. Each alternative is
conpared to each other relative to each of the nine criteria
Identified in the NCP

The renedial alternative evaluation criteria have evolved as a
result of statutory requirenments that nust be addressed in the
ROD. CERCLA requires that renedial actions neet the follow ng
criteria:

Be protective of human health and the environnent;
Attain ARARs or provide grounds for invoking a waiver;
Be cost-effective;

Use permanent solutions and alternative treatnent

t echnol ogi es or resource recovery technol ogies to the
maxi mum ext ent practicable; and

Satisfy the preference for treatnent that reduces
toxicity, nobility, or volune as a principal elenent or
provi de an explanation in the ROD of why it does not.

The NCP and the “InterimFinal QGuidance for Conducting Renedi al

| nvestigations and Feasibility Studies Under CERCLA’ provide nine
eval uation criteria to address the CERCLA statutory requirenents
consi derati ons:

Overal |l protection of human health and the environnent;
Conpl i ance w th ARARs;

Long-term ef fecti veness and pernmanence,

Reduction of toxicity, mobility, or volunme through
treat ment;

Short-term effectiveness;

| mpl enent ability;

Cost ;

St ate acceptance; and

Communi ty accept ance.

The foll ow ng discussion presents the prinmary conponents of each
of the nine criteria that are used to conplete the detailed
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evaluation of alternatives. The first two criteria, overall
protection of human health and the environnment and conpliance
with ARARs, are considered threshold criteria. These criteria
must be net for an alternative to be considered a renedy for a
site. The next five criteria are considered balancing criteria.
Tradeof fs are nade between the alternatives with respect to the
bal ancing criteria; however, specific weighing factors are not
used. State acceptance and conmmunity acceptance are consi dered
nodi fying criteria, and are used to assist in identifying and/or
nodi fying the selected renmedy after the public conment period.

10.1 EVALUATI ON OF GROUND WATER ALTERNATI VES
10.1.1 Overall Protection of Hunan Health and the Environnment

This criterion provides an overall assessnent of whether each
alternative will adequately protect human health and the

envi ronnent. The overall protectiveness focuses on whether an
alternative will achieve adequate protection and how site risks
will be elimnated, reduced, or controlled through treatnent,
engi neering, or institutional controls. This criterion is
considered a threshold criterion; that is, overall protection
must be provided for an alternative to be considered as a renedy
for the site.

Alternative 1 is not protective of human health or the

envi ronnent. Because no actions will be taken under Alternative
1, the ground water contam nants nmay continue to mgrate and
contam nate the public supply wells and produce a | arger

contam nant plune. Al though no active renediation would occur in
Alternative 2, this alternative would provide continuing
nmonitoring of the contam nant plunmes to determne their mgration
route and to determne if natural attenuation is occurring.

Al terative 2 would be protective of human health because the
nmonitoring would all ow detection of contam nants at unacceptabl e
|l evels if the plunes mgrate. Sonme protection of the environnment
woul d occur by determning if the contam nant concentrations are
decreasi ng. However if concentrations do not decrease, the
potential for magration of ground water contam nation is al so

| i kely.
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Alternatives 3 and 4 woul d provide nore protection of human
health and the environnent than Alternatives 1 and 2. The

contai nnent and treatnent systens in Alternatives 3 and 4 would
be effective in ensuring that further mgration of contam nants
does not occur; thus, the contam nants would not cone into
contact with the public supply wells. However, protection of the
envi ronnent woul d take | onger to occur because, although ground
wat er woul d be extracted and treated, it would not be actively
remedi ated. Thus, contam nated ground water would remain for an
ext ended peri od.

Alternatives 5, 6, and 7 would be protective of human health and
t he environnment because all ground water w th contam nant
concentrations greater than clean-up | evels would be actively
renmedi ated. The cl ean-up goals woul d be reached earlier with
Alternatives 6 and 7 than with Alternatives 2, 3, 4, and 5. The
technol ogy used in Alternatives 3 and 5 (extraction and treat nent
with air stripping) is proven effective for the renoval of

vol atiles fromground water and has been used at nunerous sites.
The technol ogies used in Alternatives 4, 6, and 7 (in situ vapor
extraction and in situ chem cal oxidation), are also effective in
the renoval of volatiles fromground water. However, the in situ
extraction and chem cal oxidation technol ogies are innovative
technol ogi es that do not have as long a history of success as
does the extraction and treatnent with air stripping technol ogy.

Only m nor exposure to contam nants is expected during the
installation and operation of the various treatnent systens.
Wrkers and the public are not expected to be exposed at any tine
to |l evel s exceeding appropriate risk levels. If it is anticipated
t hat workers m ght be exposed to contam nant |evels that are
unaccept abl e, that exposure will be mtigated by the use of
personal protective equi pnent. Although the contam nants are

rel eased into the air during treatnent in Alternatives 3, 4, 5,

6, and 7, the potential for cross-nedia contamnation is |ow
because the em ssion concentrations are not expected to be
significant and would have to conformw th all owabl e em ssi ons
rates set forth in the applicable air regulations. Alternatives 6
and 7 provide the greatest protection to human health and the
envi ronnent. These two alternatives provide treatnent in-situ.
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10.1.2 Conmpliance with Applicable or Relevant and Appropriate
Requi renment s ( ARARs)

This criterion, also a threshold criterion, assesses whether an
alternative will neet all federal and state ARARs for the site,

I ncl udi ng action-specific ARARs. ARARs were identified for the
site in the Technical Menorandum on identification of Applicable
or Relevant and Appropriate Requirenents which was produced in
preparation for the 57" & N. Broadway site renedi al

I nvestigation/feasibility study. Section 121(d) of CERCLA and the
NCP 8§ 300(f)(l)(ii)(B) require that renedial actions at CERCLA
sites attain ARARs, unless such ARARs are wai ved under CERCLA
Section 121(d) (4).

Applicable requirenents are those cl ean-up standards, standards
of control, and other substantive requirenments, criteria, or
limtations pronul gated under federal environnental or state
environnental of facility siting |laws that specifically address a
hazar dous substance, pollutant, contam nant, renedial action,

| ocation, or other circunstance found at a CERCLA site. Only
those state standards that are identified by a state in a tinely
manner and that are nore stringent than federal requirenents nay
be applicable. Relevant and appropriate requirenents are those

cl ean-up standards, standards of control and ot her substantive
requi renents, criteria, or limtations pronul gated under federal
environnental or state environnental of facility siting | aws that
while not “applicable” to a hazardous substance, poll utant,
contam nant, renedial action, |ocation, or other circunstance
found at a CERCLA site address problens or situations
sufficiently simlar to those encountered at the CERCLA site that
their use is well-suited to the particular site. only those state
standards that are identified by a state in a tinely nmanner and
that are nore stringent than federal requirenents may be rel evant
and appropri ate.

Alternative 1, if inplenmented, would not conply with the

chem cal - speci fi ¢ ARARs because ground water that contained
contam nants with concentrations in excess of the clean-up goals
woul d remai n unnoni tored. Location- and action-specific ARARs
woul d not be applicabl e because no action would occur. The

remai ning alternatives would conply with all state and federa

| ocation-, chemcal-, and action-specific ARARs.
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10.1.3 Long-Term Effecti veness and Permanence

This balancing criterion assesses the residual risk that wll
remain at the site after the renedi al action objectives are

achi eved. The extent and effectiveness of the controls needed to
manage any treatnment residuals or untreated nedia are assessed by
qualitatively determ ning the nmagni tude of any residual risk
remaining at the site at the conclusion of the renedial
activities. Also, the adequacy and reliability of the controls
that are used to manage any treatnent residuals or nonitor
untreated nedia remaining at the site are assessed.

Because no renedi al actions would occur, a long-termrisk would
be associated with Alternative 1 as long as clean-up goals are
exceeded. The possibility exists for greater vol unes of

contam nated ground water to be generated. This is also true for
Alternative 2. However, in Alternative 2 an active nonitoring
program woul d be put in place to determne if natural attenuation
Is occurring and to determ ne the mgration pathway of the
plunes. For Alternative 1, no nmechanismexists to determne if
concentrations are increasing or decreasing. Thus, the long-term
risk is greater wwth Alternative 1 than with Alternative 2.

Al ternatives 3, 4, 5, 6, and 7 would have no long-termrisk. A
| ong-termri sk would not be associated with the treated ground
water in Alternatives 3, 4, 5 6, and 7. Alternatives 6 and 7
woul d offer effectiveness and pernmanence earlier than
Alternatives 3, 4, and 5 because water would be renedi ated at a
faster rate.

Fi ve-year reviews would be required for all alternatives.
Alternatives 1 and 2 would require the greatest nunber of five
year reviews because restoration would take the | ongest. Fewer
reviews would be required for Alternatives 6 and 7 than for

Al ternatives 3, 4, and 5.

The proposed nonitoring plans and/or treatnent technologies in
Alternatives 2, 3, 4, 5, 6, and 7 should adequately and
permanent|y achi eve the performance specifications established in
the renedi al action objectives. However, sone site conditions

I ncl udi ng the high ground water hardness and | ow | evel of

contam nation woul d reduce the effectiveness of the in situ
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chem cal oxidation in Alternative 7. Because no action would
occur in Alternative 1, there would be no mechanismto determ ne
I f remedial action objectives are being net.

Alternatives 5, 6, and 7 would all provide |long-term
ef fectiveness and be permanent. Alternatives 6 and 7 would do so
nore qui ckly.

10.1.4 Reduction of Toxicity, Mbility, or Volune through
Tr eat nent

This balancing criterion assesses the degree to which site nedia
will be treated to permanently and significantly reduce the
toxicity, nobility, or volune of site contam nants through
treatnent. This is acconplished by anal yzi ng the destruction of
toxi c contam nants, the reduction of the total mass of toxic
contam nants, the irreversible reduction in contam nant nobility,
or the reduction in total volune of contam nated nateri al

Alternative 1 does not include treatnent as a conponent.
Monitoring would be perforned in Alternative 2; however, it may

t ake several rounds of sanpling to determne if natural
attenuation is reducing the toxicity, nmobility, or volune of the
contam nants. A reduction in toxicity, nmobility, or volunme of
contam nants woul d occur in Alternatives 3, 4, 5, 6, and 7. The
two contai nnment alternatives, Alternatives 3 and 4, woul d reduce
the nmobility of the contam nants by containing the plune and
slowy reducing the contam nant concentrations. Alternatives 5,
6, and 7, through active restoration of the aquifer, would reduce
the toxicity, nobility, and volune of the contam nants. The
ground water treatnent would be irreversible. No residuals would
be produced fromany of the alternatives. Al the alternatives
except Alternatives 1 and 2 would neet the statutory preference
for treatnent as a principal elenent. Alternatives 5 6, and 7
achi eve the reduction nore effectively than Alternatives 3 and 4.

10.1.5 Short-Term Effectiveness
This balancing criterion addresses the effects of an alternative
on site surroundings during the construction and inplenentation

phases of the renedial action, before renedial action objectives
are achieved. These effects include consideration of the
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protection of workers and the community during renedial action

I npl ement ati on, environnmental inpacts that mght result from
construction or inplenentation, and the length of tinme until the
remedi al action objectives are achi eved.

The risk to community and workers would be mninmal for all

al ternatives. None of the risks would be uncontroll abl e. Nearby
residents may be exposed to contam nated dusts during
installation of nonitoring and extraction wells. These risks
woul d be controlled by the use of dust suppressants. The risk to
wor kers woul d be controlled by proper use of personal protection
equi prmrent and nonitoring during site activities. The reduction
woul d take nmuch | onger under Alternative 3 than Alternatives 4,
5 6, or 7. Alternatives 4 and 5 woul d take | onger than
Alternative 6 or 7 to reach clean-up goals and reduce the
toxicity, nmobility, or volune of the contam nants.

The tinme to achieve clean-up | evels would be greatest for

Al ternatives 2, 3, and 4: 30 years. Alternative 5 wll take |ess
time than Alternatives 2, 3, and 4, but would take a nuch | onger
time than Alternatives 6 and 7. It is estimated that the tine to
achi eve clean-up goals for Alternative 5 will be 20 years. The
time to achieve clean-up levels for Alternatives 6 and 7 is
estimated to be 10 years. Because no nonitoring would be
performed in Alternative 1, it would be unknown if clean-up

| evel s woul d ever be net.

10.1.6 Inplenentability

This balancing criterion addresses the technical and
admnistrative feasibility of inplenenting an alternative and the
availability of various services and materials required during

I npl enent ation. Technical feasibility enconpasses the technical
difficulties and unknowns associated with the alternative, the
reliability of the technol ogi es, the ease of undertaking

addi tional renedial actions if necessary, and nonitoring

requi rements. Admnistrative feasibility includes the activities
required for coordination with other offices and agencies.
Avai l ability of services and materials includes the availability
of necessary equi pnent and specialists, the ability to obtain
conpetitive bids, and the availability of prospective

t echnol ogi es.
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Because no actions would be taken during Alternative 1, this
criterion is not applicable. Alternative 2 would be the easiest
of the alternatives to inplenent. Alternative 2 requires the
installation of only four ground water nonitoring well nests and
| npl ementing a ground water sanpling program Alternatives 3, 4,
5, 6, and 7 also include installation of the four nonitoring
well's nests and a ground water sanpling program and in addition
require the installation of additional wells (extraction or
treatnment) and treatnent system conponents. Alternative 4 woul d
be easier to inplenent than Alternative 3 because the |arge
anount of piping to a treatnent facility included in Alternative
3 woul d not be required. The ground water treatnent system
conponents (punps, piping, trays, etc.) in Alternative 5 would be
| arger and nay require nore nai ntenance than in Alternative 3.

Al ternatives 4, 6, and 7 would be the nore technically
chal I enging of the alternatives because they involve the use of
an innovative technol ogy and fewer contractors are avail able who
can install an in-situ vapor extraction system (Alternates 4 and
6) or an in situ chem cal oxidation system (A ternative 7).

Alternative 2 involves natural attenuation to reduce the
concentrations of the contamnants. It is presently uncertain to
what extent natural attenuation will occur. It nmay take several
years to determne the rate of natural attenuation. Alternatives
3 and 5 are proven and reliable. The high hardness and | ow
contam nation |levels found at the site could pose a problemwth
the effectiveness of the in situ chem cal oxidation used in

Al ternative 7. Fouling problens associated with the ground water
har dness woul d al so effect Alternatives 3, 4, 5, and 6, but
experience has proven that they are manageable. The in-situ
technol ogies of Alternatives 4 and 6 could nore easily resol ve

t he problemthan those requiring external punping. The

technol ogies used in Alternatives 4, 6, and 7 are innovative

t echnol ogi es that have not been in use as long as the technol ogy
in Alternatives 3 and 5, but have been used in a nunber of

| ocati ons with good success.

| mpl enmentation of Alternatives 4, 6, and 7 would be consi stent
with the Riverview area renedial action. The in-situ treatnent
systeminstalled as part of the Riverview renedial action could
be used if either Alternative 4, 6, or 7 was inplenented.
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No additional renedial actions are anticipated for each of the
alternatives with the exception of Alternative 2. Again, for
Alternative 2 it is presently uncertain if natural attenuation
woul d occur at a rate fast enough to prevent mgration of the
contam nants into the public water supply wells. However, if the
alternative is not effective in neeting the renedi al action

obj ectives, additional renedial actions could be eval uated and

i npl emented. Al mgration or exposure pathways can be nonitored
adequat el y and easily.

The necessary equi pnent and personnel required to inplenent each
alternative are readily available. Pilot-scale and bench-scal e
tests may be required for Alternatives 3, 4, 5, 6, and 7. Mre

t han one vendor is available for each alternative to provide a
conpetitive bid.

Alternatives 2, 3, 4, 5, 6, and 7 wll require some construction
activity involving at |east three political subdivisions of the
state of Kansas: Sedgw ck County, Park City, and the city of
Wchita. Concern with the location of public utilities wll

| npact the design of each of the renedies. Use of public and
private property will be necessary for the installation and
operation of the various systens required by the alternatives.

These concerns are not foreseen as presenting unsurnountabl e
obstacles, but the greater the nunber of wells, etc., required by
an alternative, the greater the inplenentation problemin this
area. Alternative 7 with an estimated 1,000 injection points
could result in the greatest overall burden in this area.

10.1.7 Cost

The cost criterion involves an eval uation of the capital costs,

t he annual O&M costs, and a present worth anal ysis. The cost
estimates are approxi mate estinmates nmade w t hout detail ed

engi neering data. It is normally expected that an estinmate of
this type will be accurate to +50 percent and -30 percent. The
actual costs of the project will depend on the final scope of the
remedi al action, the schedule of inplenentation, actual |abor and
material costs at the tine of inplenentation, conpetitive market
conditions, and other variable factors that may inpact the

proj ect costs.
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Only O&M costs, the five-year reviews, converted to a total
present worth woul d be associated with Alternative 1. The tota
present worth of Alternative 1 would be the |owest at a cost of
$41, 700. The total present worth cost of Alternative 7 would be
the greatest at a cost of $3,002,900. The total present worth
costs of Alternatives 2, 3, 4, 5, and 6 are $333, 900, $1, 680, 900,
$1, 244,900, $1, 989, 700, and $1, 350, 600, respectively. It should
be noted that there is little significant cost difference anong
four of the five treatnment Alternatives - 3, 4, 5, and 6. Because
of the variables involved in the estinmates of the costs, one or
all of the four alternatives could increase or decrease
significantly. Alternative 7 is the nost costly and will be under
any expected conditions. Details of the cost estinates are

| ocated i n Appendi x B.

10. 1.8 State Acceptance

The state of Kansas has expressed support for the treatnent
remedi es whi ch reduce the contam nant concentrations to safe
dri nki ng water |evels.

10.1.9 Community Acceptance

In general, the community is supportive of the renmedi es which
treat the contam nant plunes, and provide |low | evels of intrusion
into the residential neighborhoods. Specific coments and
responses are found in the Responsiveness Sunmary, Appendix A

10. 2 EVALUATI ON OF THE SO L REMEDI AL ALTERNATI VES
10. 2.1 Overall Protection of Human Health and t he Environnent

This criterion provides an overall assessnent of whether each
alternative will adequately protect human health and the

envi ronnent. The overall protectiveness focuses on whether an
alternative will achieve adequate protection and how site risks
will be elimnated, reduced, or controlled through treatnent,
engi neering, or institutional controls.

Al ternative 1 would not protect human health and the environnment

fromthe contamnants in the soil. Because no actions would occur
under Alternative 1, the soil contamnants may mgrate to
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the ground water and no reduction of the direct contact threat is
achieved. Alternative 2 would be protective by providing
cont ai nnent of the contam nated soil and nonitoring of the

contai nnent system Alternative 2 would be protective of human
heal t h because the threat of direct contact with contam nated
soil would be controlled as well as limting the further

contam nation of ground water.

Alternatives 3, 4, and 5 woul d be protective of hunman health and
t he environnment. Excavation of the contam nated soil under
Alternatives 3 and 4 would renove contam nants above cl ean-up
criteria fromthe site. Soil verification sanpling would be
performed to ensure that clean-up criteria are net. Alternative 4
woul d result in off-site landfilling of contam nated soil .
Alternative 5 would treat the soil in situ using SVE, thereby
renovi ng the contam nants fromthe soil

10. 2.2 Conpliance with ARARs

This criterion, also a threshold criterion, assesses whether an
alternative will neet all federal and state ARARs for the site,
I ncl udi ng action-specific ARARs. ARARs were identified for the
site in the Technical Menorandum on ldentification of Applicable
or Relevant and Appropriate Requirenents which was produced in
preparation for the 57" & N. Broadway site renedi al

I nvestigation/feasibility study. Section 121(d) of CERCLA and the
NCP 8§ 300(f)(I)(ii)(B) require that renedial actions at CERCLA
sites attain ARARs, unless such ARARs are wai ved under CERCLA
Section 121(d)(4). See Section 10.1.2 for the definition of
ARARs .

Alternative 1, if inplenmented, would not conply with the

chem cal -specific ‘to be considered” (TEC) criteria because soils
that contain contam nants with concentrations in excess of the

cl ean-up goals would remai n unnonitored. Location- and acti on-
speci fic ARARs woul d not be applicabl e because no action woul d
occur. The remaining alternatives would conply with all state and
federal |ocation- and action-specific ARARs, and chem cal -

speci fic TBCs.
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10. 2. 3 Long-Term Ef f ecti veness and Per manence

This balancing criterion assesses the residual risk that wll
remain at the site after the renedi al action objectives are

achi eved. The extent and effectiveness of the controls needed to
manage any treatnment residuals or untreated nedia are assessed by
qualitatively determ ning the nmagni tude of any residual risk
remaining at the site at the conclusion of the renedi al
activities. Also, the adequacy and reliability of the controls
that are used to nmanage any treatnent residuals or nonitor
untreated nedia remaining at the site are assessed.

Because no renedi al actions would occur, a long-termrisk would
be associated with Alternative 1. The possibility exists for

m gration of the contam nants fromthe soil to the ground water
and direct contact. Alternative 2 would contain the contam nat ed
soils in place. Alternative 2 is dependent upon a long-term

mai nt enance and nonitoring programto ensure the effectiveness
and permanence of the renedy. Alternative 2 is not a pernmanent
action and woul d have nore residual risk than Alternative 3, 4,
and 5. The effective |life of a cap is estimted at 30 years.

Alternatives 3, 4, and 5 would have less of a long-termrisk than
Alternative 2. Along-termrisk would not be associated wth the
treated soil in Alternatives 3 and 5. Of-site land filling, as
in Alternative 4, is | ess permanent than Alternatives 3 and 5.

Fi ve-year reviews would be required for Alternatives 1 and 2. No
five-year reviews would be required for Alternatives 3, 4, or 5.

The proposed treatnent technologies in Alternatives 3 and 5
shoul d adequately and permanently achi eve the perfornmance
specifications established in the renedial action objectives.
Since no action would occur in Alternative 1, there is no way to
determine if renedial action objectives are being net.

10. 2. 4 Reduction of Toxicity, Mbility, and Vol une through
Tr eat nent

This balancing criterion Assesses the degree to which site nedia

will be treated to permanently and significantly reduce the
toxicity, nmobility, or volune of site contamnants. This is
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acconpli shed by anal yzing the destruction of toxic contam nants,
the reduction of the total nmass of toxic contam nants, the

i rreversible reduction in contamnant nobility, or the reduction
in total volunme of contam nated materi al

Alternatives 1, 2, or 4 do not include treatnent as a conponent
of the renmedy. However, Alternative 2 would reduce the nobility
of the contam nants by construction of a contai nnent system
Alternative 4 would reduce the nobility of the contam nants by
containnent in an off-site landfill. A reduction in toxicity,

nobi lity, and volunme of VOC contam nants occurs with Al ternatives
3 and 5. VOC contam nants in the soil would be destroyed at the
off-site incinerator under Alternative 3. Alternative 5 would
renove the VOCs fromthe soil

10.2.5 Short-Term Effecti veness

This balancing criterion addresses the effects of an alternative
on site surroundings during the construction and inplenentation
phases of the renedial action, before renedial action objectives
are achieved. These effects include consideration of the
protection of workers and the community during renmedial action

I npl ement ati on, environnmental inpacts that mght result from
construction or inplenentation, and the length of tinme until the
remedi al action objectives are achi eved.

The risk to community and workers would be mninmal for all
alternatives other than Alternative 1. Al of the risks would be
control |l abl e. Nearby residents may be exposed to contam nated
dusts during excavation activities. These risks would be
controlled by the use of dust suppressants. The risk to workers
woul d be control |l ed by proper use of personal protection

equi pnent and nonitoring during site activities. Alternatives 3
and 4 woul d present risks associated with transportation.
Alternative 3 would involve incineration and any short-termrisks
associated with incineration.

The tinme to achieve clean-up goals would be greatest for

Alternative 2, 30 years. Alternatives 3 and 4 woul d take | ess
time, 6 nonths, than Alternative 5, 300 days.
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10.2.6 Inmplenmentability

This balancing criterion addresses the technical and
admnistrative feasibility of inplenenting an alternative and the
availability of various services and materials required during

I npl enent ation. Technical feasibility enconpasses the technical
difficulties and unknowns associated with the alternative, the
reliability of the technol ogi es, the ease of undertaking

addi tional renedial actions if necessary, and nonitoring

requi renments. Admnistrative feasibility includes the activities
required for coordination with other offices and agencies.
Avai l ability of services and materials includes the availability
of necessary equi pnent and specialists, the ability to obtain
conpetitive bids, and the availability of prospective

t echnol ogi es.

Because no actions would be taken during Alternative 1, this
criteria is not applicable. Alternative 2 would be the nost
difficult of the alternatives to inplenent. Alternative 2
requires the installation of a slurry wall and cap. Construction
of the slurry wall may be difficult because of the depth.
Alternative 5 would be nore difficult to inplenment than
Alternatives 3 and 4 because it involves the use of an innovative
technol ogy, and fewer contractors are avail able who can install
an in-situ vapor extraction system Alternatives 3 and 4 would be
the easiest alternatives to inplenent. Excavation and
transportation are easily inplenmented and contractors that
specialize in these types of work are readily available. Al the
alternatives are proven and reliable. No additional renedial
actions are anticipated for each of the alternatives.

The necessary equi pnent and personnel required to inplenent each
alternative are readily available. Pilot-scale and bench-scal e
tests may be required for Alternative 5. Mre than one vendor is
avai l abl e for each alternative to provide a conpetitive bid.

There will be inpacts with truck traffic and/or excavation

equi prent with all of the alternatives. Alternatives 3 and 4 w ||
create the greatest disruption with both excavation and off-site
hauling. Alternative 2 will create |ess disruption due to the

| ocation and size of the soil contam nated area; however, the
installation of the slurry wall and cap will require significant
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on-site activity. Alternative 5 will only require the ingress and
egress of the construction equipnment and the installation of
wel | s and some m nor above ground equi pnent whi ch shoul d not
create a problemin inplenentation, thereby being the easiest to
I npl enent .

10.2.7 Cost

The cost criterion involves an eval uation of the capital costs,

t he annual O&M costs, and a present worth anal ysis. The cost
estimates are approxi mate estinmates nmade w t hout detail ed

engi neering data. It is normally expected that an estinmate of
this type will be accurate to +50 percent and -30 percent. The
actual costs of the project will depend on the final scope of the
remedi al action, the schedule of inplenentation, actual |abor and
material costs at the tine of inplenentation, conpetitive market
conditions, and other variable factors that may inpact the

proj ect costs.

Only O&M costs converted to a total present worth woul d be
associated with Alternative 1. The total present worth of
Alternative 1 which includes only cost for five-year reviews
woul d be the I owest at a cost of $27,800. The total present worth
cost of Alternative 3 would be the greatest at a cost of
$2,434,200. The total present worth costs of Alternatives 2, 4,
and 5 are $1, 457,500, $1, 030,500 and $237, 950, respectively.

10. 2.8 State Acceptance

The state of Kansas supports all alternatives which permanently
treat or renmove soil contamnation fromthe site.

10.2.9 Community Acceptance

The community supports Alternative 5. The community appears to be
supportive of any renedy that results in the contam nated soi
bei ng renoved or cl eaned up. One comment or pointed out that the
limted soil sanpling done on the WI ko paint property was
insufficient to definitely rule out the presence of significant
soil sources of contamnation. In response to that coment,
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addi tional soil sanpling on the fornmer WI ko Pai nt property as
well as that of the Mdland Refinery will be required. Specific
comments may be found in Appendi x A

11.0 Summary of the Sel ected Renedy

The sel ected renedial action represents the conbination of ground
wat er and soil renediation alternatives that EPA determnes to
provi de the best bal ance of tradeoffs with respect to the
criteria discussed in Section 10. Gound Water Alternative 6,
active restoration through in-situ vapor extraction, is selected
for renediation of the ground water. Soil Alternative 5, in-situ
vapor extraction, is selected for the renedi ation of the soi
contam nation. No significant change has taken place between the
presentation of the Proposed Plan and the selection of this
remedy. However, a mi nor nodification which requires additional
soil sanpling at the fornmer Wl ko Paint property has resulted
fromreview of coments received during the public coment

peri od.

It should be noted that the soil renmedy calls for investigation
for soil contami nation on the Mdland Refinery and fornmer WI ko
Pai nt properties. If contam nated soil or buried containers are
found, Soil Alternative 5is to be inplenented at those

| ocations, along with the renoval of any contam nated buried

obj ects and associated soils. One specific elenent of the soi

I nvestigation will consist of a test well on each property. This
well wll be utilized as a Soil Vapor Extraction test well to
determne if VOC contam nation is present in the subsurface.

The selected renedy will achieve substantial risk reduction

t hrough treatnent of the contam nated ground water and soils. The
sel ected renmedy provides equal or greater protection of human
heal th and the environnment than any of the other alternatives and
conplies wwth ARARs. The long-term effectiveness and permanence
of the selected renedy is equal to or greater than any of the
alternatives. The selected renedy reduces the toxicity, nmobility,
and vol unme of contam nants through treatnent at |evels greater
than or roughly equivalent to any of the other alternatives. The
short-termeffectiveness of the selected renedy is greater than
any other alternative. The selected renedy is easily

| npl ement abl e. The selected renedy is in the
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sanme or |esser cost range as any of the active treatnent
alternatives, given the variables associated with each of the
estimates. The state and the community support the sel ected
remedy. Therefore, it is believed that the sel ected renedy

provi des the best bal ance of trade-offs anong alternatives with
respect to the nine criteria used to evaluate the renedi al action
alternatives. Based on information available at this tine, the
EPA and the state believe that the selected alternatives wll
protect human health and the environnent, attain ARARs, be cost-
effective, and will use permanent solutions and alternative
treatment technol ogies to the maxi num extent practicable.

The specific nunber and placenent of in-situ treatnent wells wll
be determ ned during the renedial design. This wll be
acconpl i shed using data obtained fromthe pilot test ongoing in
the Riverview QU. At present, the entire area of the contam nated
ground water plunes is served by public water supplies. Not al
residents in the plune areas are currently connected to public
water, but no resident within the site is currently known to be
drinking contam nated water. Current county regul ations are
sufficient to prohibit the introduction of newwells in the
contam nated plune, and there are provisions to prohibit the use
of existing wells which becone contam nat ed.

It is possible that a fouling problemmmay develop with the
treatnent wells. If that occurs, system adjustnents wll be
requi red which may include the introduction of conpounds to the
systemto elimnate the fouling problem This could result in an
I ncrease in cost.

The follow ng are the conponents of the sel ected renedy.
. G ound wat er Renedy

 Gound water will be treated via a series of in-well
strippers. The ground water clean-up level will be the MCL
for each of the Chem cals of Concern.

e Add wells for the treatnent of the R verview plunme if
determ ned necessary from enhanced desi gn.

* Design of a conplete nonitoring systemto eval uate the
effectiveness of the treatnent systemas well as
continually evaluate the plunme |ocation. This wll



assist in determning if the plune is being reduced or is
m grati ng.

e Quarterly nonitoring of the nonitoring systemuntil such
time definite evidence that the plunme size is reducing. At
that tinme, the frequency of nonitoring will be
re- eval uat ed.

* Quarterly evaluations of the treatnent systemto determ ne
I f nodifications will produce nore efficient treatnment of
t he pl unes.

* Gound water nonitoring will continue for a period of tine
specified in the design docunent after the nonitoring
denonstrates that renedi ati on goal s have been reached.

* Voluntary deed restrictions such as easenents or covenants
and permts would restrict the use of contam nated ground
wat er for drinking purposes. Local government will be
responsi bl e for inplenmentati on and mai nt enance of the
voluntary deed restrictions and permts.

. Soi | Renedy

* Design, of in-situ soil vapor extraction systemfor the
site. The soils will be cleaned up to health-based | evels
for the Contam nants of Concern (Table 11-1).

* Investigation for soil contam nation on the Mdland
Refinery and fornmer WI ko Paint properties.

e Installation of SVE system

The cost estimate for the selected renmedy is detailed in Appendi x
C. Total estimted cost for the selected renedy is estimted as
the summati on of the cost for ground water Alternative 6,

$1, 350,600, the cost for soil Alternative 5 $237,950, and the
cost for the soils investigation at Mdl and Refinery and the
former WIko Paint property, estimated at $100, 000, which totals
to be $1, 688, 550.
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Table 11-1
Ri sk Based Soil C eanup Levels

Cont am nant of Non- Car ci nogeni ¢ Car ci nogeni ¢ G ound VWt er

Concern C eanup Level d eanup Prot ecti on
Level (Risk =1x10°9) Level

2- But anone ( MEK) 3900 ppm na na

4- Met hyl - 2- 520 ppm na 84 ppm

Pent anone

Acet one 560 ppm na 16ppm

Benzene 180000 ppm 11 ppm na

Et hyl benzene 11, 000 ppm na 13 ppm

Napht al ene 850 ppm na na

Tol uene 130 ppm na 12 ppm

Xyl ene (m xed) 220000 ppm na 210

ppm = parts per mllion na = not applicable

12. 0 STATUTORY DETERM NATI ONS

Under its legal authority, EPA' s primary responsibility at
Superfund sites is to undertake renedi al actions that achieve
protection of human health and the environnent. G ound water w ||
be treated to bring the contam nants of concern |evels to neet
the m ni num standard required for public drinking water supplies.
Soil renediation will take place to reduce the risk from

contam nated soils determined to require treatnment to between 10*
and 10° and the Hazard Index to below 1. In addition, Section 121
of CERCLA establishes several other statutory requirenents and
preferences. These specify that when conplete, the sel ected
renmedi al action for this site nmust conply with ARARs unl ess a
statutory waiver is justified. The selected renedial action nust
al so be cost-effective and utilize permanent sol utions and
alternative treatnent technol ogi es or resource recovery

technol ogies to the maxi num extent practicable. Finally, the
statute includes a preference for renedies that enploy treatnents
that permanently and significantly reduce the volune, toxicity,
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or nobility of the hazardous waste as their principal elenent.
The foll ow ng subsections di scuss how the selected renedy for the
57t & N. Broadway site neets these statutory requirenents.

12.1 Protection of Human Health and t he Environment

The sel ected renedy protects human health and the environnent by
treating the contam nated ground water plune and preventing
novenent to areas currently not contam nated. Additionally, the
contam nated soils at the site will be treated so as to renove
the source of potential ground water contam nation and direct
contact threat.

| npl enentation of the selected renedy will not pose any
unacceptabl e short-termrisks or cross-nedia inpacts to the site,
t he workers, or the conmunity.

12.2 Compliance with Applicable or Relevant and Appropriate
Requi renment s

The selected alternative for the 57" & N. Broadway site will
conply with all ARARs for the site. The follow ng are the federa
and state chem cal -specific ARARs and TBCs that pertain to the
sel ected renedy.

! Saf e Drinking Water Act.
-- National Primary Drinking Water Standards; 40 CFR
Part 141, Subparts B & G
- - Nat i onal Secondary Drinking Water Standards; 40

CFR Part 143.

-- Maxi mum Cont am nant Level Goals; 40 CFR Part 141,
Subpart F.

-- USEPA Soi |l Screening Qui dance (USEPA 1996) .

- - USEPA Region Il Risk-Based Concentration Tabl e

( USEPA 1998).
- - KDHE I nteri m Renedi al CGui deli nes for Contam nat ed
Soils (KDHE 1985).
| Cl ean Water Act.
-- Anmbi ent Water Quality Criteria; 40 CFR Part 131.
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Clean Air Act.

- - National Primary and Secondary Anbient Air Quality
Standards; 40 CFR Part 50.

-- Nat i onal Em ssions Standards for Hazardous Air
Pollutants; 40 CFR Part 61.

Kansas Ambient Air Quality Standards and Air Pollution

Control Regul ations; KAR 28. 19.

Kansas Water Quality Standards; KAR 28. 16. 28.

Kansas Drinking Water Rul es; KAR 28. 15.

Renedi al standards for ground water renedi ati on have been adopt ed
fromthe National Primary Drinking Water Standards and the Kansas
Water Quality Standards. Discharge of the off gases to the

at nosphere will be regulated by standards set forth in the d ean
Air Act and the Kansas Anbient Air Quality Standards and Air

Pol I ution Control Regul ati ons.

The followng are the federal and state action-specific ARARs
that pertain to the sel ected renedy.

I Qccupational Safety and Heal th Act.

I Cl ean Water Act.
- - Ambi ent Water Quality Criteria; 40 CFR Part 131.

Clean Air Act.

- - National Ambient Air Quality Standards;40 CFR Part
50

- - Noi se Control Act of 1972; 42 USC Section 4901 et

seq.

Envi ronnmental Protection Act.
- - Kansas Anmbient Air Quality Standards and Air
Pol I ution Control Regul ations, KAR 28.19.

O f-gas discharge will be nmanaged in accordance with the O ean
Air Act and the Kansas Anbient Air Quality Standards and Air

Pol lution Control Regulations. The treatnment wells will be
registered with the state of Kansas. Al activities at the site
will conmply with the Cccupational Safety and Heal th

Adm nistration. This alternative will conply with ARARs by
containing and treating the plume and renoving the direct contact
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threat. The ground water will be treated to | evels appropriate
for public drinking water standards. Soils wll be treated to
reduce the risk range to between 10“ and 10° and reduce the
Hazard | ndex bel ow 1.

12.3 Cost Effectiveness

The selected renedy is cost-effective because it has been
determned to provide overall effectiveness proportional to its
cost, estimted at a present worth of $1,688,550. O her renedies
have been determ ned to be cost-effective as well; however, for
the selected renedy, the overall permanence and reduction of risk
to human health is achieved in significantly less tinme for the
cost than for the other renedies.

12. 4 Utilization of Permanent Sol utions and Alternative
Treat ment Technol ogies to the Maxi num Extent Practicabl e

The EPA believes that the selected renedy represents the nmaxi mum
extent to which permanent solutions and treatnent technol ogies
can be utilized in a cost-effective manner. O those alternatives
that are protective of human health and the environnent, and that
conply with ARARs, EPA has determ ned that this selected renedy
provi des the best balance of tradeoffs in terns of: long-term
ef fectiveness and pernmanence; reduction in toxicity, nmobility, or
vol unme achi eved through treatnent; short-termeffectiveness;

I npl ementability; and cost. The sel ected renedy considers the
statutory preference for treatnent as a principal elenent, as
well as state and community input. The sel ected renedy cost
effectively treats and destroys a greater anount of the site
contam nants than the other alternatives. The sel ected renedy
reduces the toxicity, nobility, and volunme of contam nated
material at the site through treatnent.

12.5 Preference for Treatnent as a Principal Elenent

By treating the contam nated soils by SVE and the contam nat ed
ground water with in-situ vapor extraction wells, the sel ected
remedy addresses threats posed by the site through the use of
treatment technologies. By utilizing treatnent as a significant
portion of the renedy, the statutory preference for renedies that
enpl oy treatnent as a principal elenent is satisfied.
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12. 6. Five-Year Review Requirenents

Because this renedy will result in hazardous substances,

pol l utants, or contam nants remaining on site above |evels that
allow for unlimted use and unrestricted exposure, for a period
greater than five years, a statutory review will be conducted
within five years after initiation of the renmedial action to
ensure that the renedy is, or will be, protective of human health
and the environnent.

60



APPENDI X A



RESPONSIVENESS SUMMARY

This Responsiveness Summary addresses al questions pertaining to the Proposed Plan received
during the public comment period. It is broken down into the following sections:. Comments
received during the public hearing on July 29, 1999; Comments received from the general
public; Comments received from Political Subdivisions of the State of Kansas, Comments
recelved from Business and Industry; and Comments received from the Community Advisory
Group (CAG).

COMMENTS RECEIVED DURING THE PUBLIC HEARING, JULY 29, 1999

The following questions concerning the proposed remedy were raised during the public meeting
held at the Best Western Red Coach Inn in Park City on July 29, 1999. Other questions raised
during that public meeting which did not directly concern the Proposed Plan are not included in
this Responsiveness Summary.

1. COMMENT: The Kansas Department of Health and Environment (KDHE) isin
agreement with the Proposed Plan. The KDHE agrees with the Environmental Protection
Agency's (EPA) decision to actively remediate the soil and groundwater at the site.

RESPONSE: None required.

2. COMMENT: Loca Resdent - “ How can the EPA be issuing a Proposed Plan when we
do not have adequate data from the pilot test?’

RESPONSE: The information that will be gained from the pilot test of an in-well stripper in the
Riverview Operable Unit is not to determine if the technology works, but to determine how well
and over how large an area the unit will treat groundwater in the specific environment found at
the 57" & N. Broadway site. This information will be used to determine the number and
placement of wellsin the Riverview Operable Unit. This same information will be used to
determine the number and placement of wells in the northern plume and if additional wells
should be placed in the Riverview Operable Unit, to speed up the treatment process.

3. COMMENT: Loca Resdent - “ What will happen if EPA is not satisfied with those
results? Then what? Another Proposed Plan?

RESPONSE: As dtated in the previous response, the test well isfor design purposes only,
although it may become part of the permanent treatment system. If the results demonstrated that
the technology was not effective, then we may need to look at other alternatives. The EPA
believes thisis an effective technology that has been successful in smilar Stuations.
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4, COMMENT: Local Resdent - “How will that be presented to the public?’

RESPONSE: In the event that an alternative remedy is required, it will be presented in a public
forum with an appropriate opportunity to comment. Again, EPA believes in-well stripping is an
effective technology

5. COMMENT: Local Resident - The commentor expressed concern for potential
contamination of the Bel Aire well field, through migration of the contaminants and/or the
plume being drawn towards the well field as a result of potential increases in pumping rates.

RESPONSE: Under the present conditions, there is no expectation that either the northern or the
Riverview plume would ever impact the Bel Aire well field. If over a period of time a significant
increase in pumping of the Bel Aire well field took place, the northern plume might be drawn
towards the Bel Aire well field. This would require continuous pumping and take severa years
for the plume to be drawn all the way to the well field. Treatment of the plume will commence
prior to that becoming a possibility. In addition, monitoring will be established to monitor both
plumes on a quarterly basis. If contamination isfound to be threatening the Bel Aire well field,
measures to prevent that occurrence will be taken.

6. COMMENT: Local Resident - The commentor was concerned with the possible effects
the remediation efforts would have on the direction of the plume migration.

RESPONSE: The nature of the proposed remedy is such that there should be no effect on the

direction of migration. Once the treatment system is operational, the plume will no longer
expand and, in fact, should begin to shrink.

7. COMMENT: Loca Resdent - “ Will the contamination reach the Bel Aire well field?”

RESPONSE: Thereis no expectation that either the northern or the Riverview plume will
impact the Bel Aire well field.

8. COMMENT: Loca Resdent - The resident concurred with the soil remediation
dternative.

RESPONSE: None required.

0. COMMENT: Local Resdent - “I believe that EPA's choice of groundwater treatment is
not aggressive enough. | believe that a combination of Alternatives 5 and 6, using 6 up in the
northern portion of the plume, would most aggressively treat the groundwater and prevent it
form migrating.”

RESPONSE: The EPA believesthat use of in-well strippers, Alternative 5, is as aggressive in
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addressing the groundwater contamination as the use of Alternative 6, a pump and treat system.
Cogt estimates indicate that it would cost more than twice as much to treat the plume as
aggressively with a pump and treat system as is planned for the proposed in-well stripper
system. The proposed remedy is the more aggressive treatment system of the two, considering
al factorsincluding cost.

10. COMMENT: Loca Resdent - “...aren't no action and natura attenuation the same thing,
does EPA take credit for Mother Nature too?’

RESPONSE: No action isjust that no further action of any kind is taken. Monitored natura
attenuation requires ongoing monitoring efforts to determine the location and concentrations of
the contaminant plume. This does not result in any treatment induced by man's intervention, but
it does ensure ongoing knowledge of the plume's location and the rate of attenuation of the
contaminant plume.

11. COMMENT: Local Resident - “I live at 53" and Broadway to the south. This latest map
doesn't show me within that area. Now, am | to believe now that there is no contaminated water
in that area? Isit all cleared up?’

RESPONSE: The groundwater contamination originally found in your immediate area was not
from chlorinated volatile organic chemicals, it was the result of petroleum products from other
sources. That contamination is currently being addressed through treatment by the state of
Kansas through the state's Underground Storage Tank Program. The Superfund Program under
which this action is proposed can only address the chlorinated volatile organic contaminant
groundwater plume. The two programs together are addressing all of the contaminantsin the
groundwater.

12. COMMENT: Park City Council Member - “...on behalf of Park City, we do support the
remediation of the 57™ & N. Broadway Site.”

RESPONSE: None required.

13. COMMENT: Park City Council Member - “...I think we need to do something to protect
the Bel Aire well fields. | know that they're in danger right now from petroleum products.”

RESPONSE: The state's program is currently addressing the petroleum problems, and EPA has
no authority to do so under Superfund.
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14. COMMENT: Local Resdent - “...on page 20 in the papers that you sent to us it says, “It
Is possible that a fouling problem may develop with the treatment wells. If that occurs, system
adjustments will be required which may include the introduction of compounds to the system to
eliminate the fouling problem. This could result in a Sgnificant increase in costs.” What does it
do to those of us who are using the water?’

RESPONSE: We have experienced some initial problem with biologic fouling of the pilot well.
That was eadly fixed by the addition of a small amount of chlorine to the well. This addition
was small and will only impact the areaimmediately surrounding the pilot well. There should be
no impact on any private well. A second type of fouling could potentially impact the pilot well
and that is from the iron found naturally in the groundwater. To date, that has not been a
problem. If thereis, it can be easily corrected by adding a small amount of acid to the well to
dightly lower the Ph. Thiswill clear up the iron fouling. Again, the amount of acid introduced to
the well would be small and would only affect the area immediately surrounding the pilot well.
There should be no impact on any private well.

COMMENTS RECEIVED FROM THE GENERAL PUBLIC

15, COMMENT: Loca Resdent - “ We have reviewed the Proposed Plan and arein
agreement with it. Our question to you isthree-fold: 1) how will this be paid for ? 2) how

will the Responsible Parties be held accountable? 3) will any formal document or letters be sent
to commercial property owners who are not RPs and do not have contamination or pollution on
thelr property, that can be utilized to satisfy real estate agents, lending institutions and potential
buyers so that our property can become viable, valuable and salable? Would appreciate a
response at your earliest convenience.”

RESPONSE: Once aROD is written, EPA will begin formal negotiations with the PRPs for the
gte. The expected outcome is that a formal Consent Decree will be developed to regulate the
PRPs actions in executing the remedy for the site. If that fails, EPA has severa other options,
one of which is to implement the remedy using government funds as was done in the Riverview
Operable Unit and seek recovery of our costs from the PRPs at a later date. No formal
documents will be provided to any commercia property owners who are not PRPs and do not
have pollution on their property. However, comfort letters can be provided under certain
conditions to parties, upon request, to assist with the transfer of their property.

16. COMMENT: * A proven treatment system, with pump and treat type extraction wells,
should be utilized for the northern plume to prevent any migration towards the Bel Aire PWS.,
The in-well vapor extraction wells will not create a cone of depression that would draw the
contaminants in one direction. There is also the continued concern, that if al of the wellsin the
Bel Aire well field were pumping at the same time, the northern plume could be drawn towards
the well field if a pump and treat containment system is not in place.”



RESPONSE: See response to Comments 5 and 9.

17. COMMENT: The commentor expressed continued concern that adequate monitoring is
not being proposed for the entire site to ensure the protection of the Bel Aire well field.

RESPONSE: The EPA will be establishing a multi-well monitoring system prior to the initiation
of the remedial action. The EPA believesit isimportant that this system isin place as soon as
possible. It is anticipated that monitoring will begin in October or November and continue on a
guarterly basis until the plume is treated.

COMMENTS FROM POLITICAL SUBDIVISIONS OF THE STATE OF KANSAS

The following comment comes from Mid-K ansas Engineering Consultants, Inc., on behalf of the
city of Bel Aire.

18. COMMENT: “ We have reviewed the subject document on the technical behalf of the city
of Bel Aire. The city of Bel Aire and we feel very strongly that the situation described in the
document is serious and that appropriate efforts need to be made toward final remediation and
resolution of the contamination. We support the technical recommendations made in the
Proposed Plan. We only request that they be implemented and brought to closure as
expeditioudy as possible.”

RESPONSE: None required.
The following comments are from Park City.

19. COMMENT: Park City is particularly interested in the protection of the public water
supply provided by the Bel Aire well field. The city would like to see a monitoring schedule and
notification mechanism included in the ROD.

RESPONSE: The ROD includes language that will require the remedial action to include
monitoring. The EPA will put a monitoring and notification system into effect this fall.

20. COMMENT: Park City request “...that the ROD mentions the possibility of the future
need for awater treatment facility; and if the contamination can be proven to have come from
the

responsible parties of the Superfund site contamination, that they should share in the costs.”

RESPONSE: The EPA has determined that the selected remedy will treat the contaminants of
concern, chlorinated volatile organic chemicals, and reduce the contamination levelsto such a
degree that they will no longer pose a threat to the public drinking water supply in the area. The
EPA will pursue the PRPs for the performance of the remedy.
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21. COMMENT: “ The city feels that the Site needs to be cleaned up. Our only comment in
regard to the clean up isthat it takes place. We assume that EPA will select a system that will
accomplish this task. Should additional sources of contamination be located or if the plume has
migrated, we trust that remediation will occur.”

RESPONSE: If conditions change, EPA is prepared to evaluate the stuation and take
appropriate action.

22.  COMMENT: “For many years stories have circulated concerning Midland Refinery
property and allegations concerning the disposal of material on the site. Because of the number
of rumors that have surfaced over the years, we feel that additional sampling needsto be
reviewed for the Midland Refinery property.

RESPONSE: The EPA has included additional soil sampling for both the Midland Refinery and
the former Wilko Paint properties in the selected remedy.

23. COMMENT: * Riverview CAG has expressed concerns for health education and
physician training. With the type of contamination they are dealing with, and the exposure that
has occurred, the city supports their requests for both health education and physician training.
We feel that a continued dialog on this subject should take place.”

RESPONSE: The EPA is continuing to coordinate between ATSDR and the residents of the 57"
& N. Broadway site concerning the resident’ s health concerns. Arrangements are currently
underway to permit the residents to contact EPA and request adirect call from an ATSDR
physician to discuss their concerns. The EPA does not have the authority to provide health
education or physician training directly. However, the EPA is happy to help coordinate these
efforts.

24. COMMENT: “Finally, we fedl that the ROD should address some form of a schedule of
activities with time table that all personsinvolved could have. The schedule should address
implementation for clean up and monitoring.”

RESPONSE: The law under which the Superfund Program is governed sets out specific
procedures, which include some time frames. Given the many unknown factors existing at the
time of the signing of the ROD, especially in regard to enforcement, it is not possible to
establish specific time tablesin the ROD. The EPA will be implementing a monitoring system
this fall and will provide wide distribution of the timing and results of the sampling efforts. Fact
sheets will be provided on aregular basis which discuss recent activities and identify planned
activities.
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COMMENTS FROM BUSINESS AND INDUSTRY

The following comments were provided by Integrated Solutions on behalf of Midland Refinery
and Clearwater Trucking.

25. COMMENT: The commentor states that no sources of contaminated soils have been
identified on the Midland Refinery property based upon the soil sampling done during the
remedial investigation or since; therefore, no additional soil sampling is warranted.

RESPONSE: Minimal soil sampling was done during the remedial investigation, and it did not
identify areas of soil contamination on the Midland Refinery property. However, previous data
sampling indicated very high contaminant levels which would lead investigators to believe that
the potential for source areas was very real. The proposal isto do sufficient sampling to assure
that no sources of soil contamination remain.

26. COMMENT: The commentor expressed concern that there was as strong or stronger
evidence that sources of soil contamination existed at the former Wilko Paint property than exist
for the Midland Refinery property.

RESPONSE: The EPA agrees that there is not sufficient evidence to rule out the presence of
major soil contamination sources on the former Wilko Paint facility. As aresponse, the ROD has
been modified to include the sampling of the former Wilko Paint property as well as the Midland
Refinery property.

27. COMMENT: The commentor was concerned with the accuracy of Figure 3-5 in the
Remedial Investigation Report.

RESPONSE: Figure 3-5 was revised by EPA. The Administrative Record will be checked to
assure it contains the most up-to-date figure.

28. COMMENT: The commentor requested information on the cost differential between
Alternative 4 and Alternative 6.

RESPONSE: Review of the most recent Feasibility Study does not indicate that there is an
unexpected cost variance between the cost of Alternative 4 and Alternative 6. Perhaps the
commentor was not reviewing the most current copy of the Feasibility Study. The
Administrative Record will be checked to assure it contains the most up-to-date information.
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COMMENTS FROM THE 57" & N. BROADWAY COMMUNITY ADVISORY GROUP

The following comment was received via e-mail from the CAG chair. It contains nine areas of
concern. The comment letter is reproduced in its entirety below. The EPA responses are
presented in italicized print within the document.

CAG Response
Tothe Proposed Plan
for the 57" and North Broadway Superfund Site

September 10, 1999

The CAG is pleased the EPA is moving toward active treatment and clean up at the 57"and N.
Broadway site. The community favors use of an aggressive treatment and monitoring system.
They want assurance that public water supply wells and private wells will not become
contaminated; and that if new contamination or migration of the plume is discovered, additional
remediation will occur. In particular, there is concern about the Bel Aire well field.

The purpose of the EPA remedial action isto protect the public health and safety. At this Site,
the primary source of exposure to contamination has been from contaminated drinking water.
While the present exposure to contaminated water has been reduced or eliminated, there isarisk
of future exposure as long as some residents use private wells and public water supply wells are
used for the community water supply. The community needs to have a high level of confidence
in its water supply. Thiswill come from monitoring the groundwater, eliminating potential
sources of groundwater pollution, and providing treatment of water to insure exposure is
prevented.

The CAG continues to have concerns about the following issues.
1. Monitoring of plumeto determineif new exposure or danger of exposure exists.

a The CAG isconcerned there is not an adequate number of monitoring wells planned to
protect the Bel Aire well field. The CAG noted that in the revised Feasibility Study dated
May 1999, Section 3.2.5 Groundwater Alternative 5, the following sentence was deleted
from the draft. “It was assumed for the purpose of developing this alternative that two
new nests of monitoring wells would be installed.” The CAG believes that it is not
acceptable that monitoring wells would be eliminated when we should be adding more.
One specific suggestion by the CAG isto place one or more additional nested monitoring
wells between the floodway and the Bel Aire well field. One location might be near
Borehole B263. The CAG aso suggests that the Bel Aire PWS wells be sampled as part
of the monitoring program. Although these wells are periodically tested for contaminants,
it isnot done at the frequency that would be done with quarterly monitoring.
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The EPA is currently designing a monitoring system for the entire site, including the
Bel Airewell field. Due to design time and other factors that will be required regardless
of the funding mechanism used for implementation of the site-wide ROD, the
monitoring system will be designed and implemented separately from and prior to the
remedial action. The monitoring system will be designed to adequately monitor the
plume and any movement on a quarterly basis; if it is determined that monitoring of
the Bel Aire well field is necessary to accomplish that end, their the well field will be
included in the monitoring system.

. The community requests the ROD includes a clear monitoring schedule, presumably on a
guarterly basis. The ROD should aso clearly state how the community would be

informed of the results of groundwater monitoring on aregular basis. The CAG

understands that the monitoring program will proceed irrespective of the funding

mechanism for the final clean up, so there will not be a delay in establishing the

monitoring system and schedule.

As stated above, the monitoring system will be established prior to implementation of
the remedial action. However, a statement will be included in the ROD that will require
the continuation of the established monitoring system as a component of the remedial
action.

. The CAG understands that several residential wellsin the Riverview area will continue to
be monitored near the border of the plume. The CAG believes residential wells on the
both the east and the west side of the plume should be monitored. The CAG prefersto be
very cautious in defining the edge of the plume to prevent the potential for exposure to
the community in the future. Even though monitoring will continue to take place, the
frequency of monitoring and placement of monitoring points will not be sufficient to
detect small changes in the plume and random variations in sample results. The
community must live with this uncertainty and therefore prefers that alarger buffer area
be used. If, for example, aresidence has a reading of 0.3 of the maximum contaminant
level (MCL) for a compound, members of the CAG think it is likely that due to variation
in sampling, such aresidence will be above the MCL some of the time. Members of the
CAG fed strongly that these residences should be hooked up to the public water supply.

The MCL isa very conservative number. The MCLs are calculated so exposure to
water contaminated in excess of MCLsfor a period of 70 yearsresult in a onein one
million increase in the risk of contracting cancer. We have taken the conservative
approach that if a residence shows contaminant levelsin excess of the MCLs, we will
connect that household. Thiswas done under the Riverview ROD. The EPA has
sampled households on the east and west side of the plume and found no contaminants
in excess of the MCLs and no contaminants in the majority of the wells. Those where
EPA did find levels of contamination above the detection limit will be monitored in the
guarterly monitoring currently being planned. Given the low levels of contaminants
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currently present, the short time frame that there is, and the potential for exposure
prior to detection, thereislittle to no potential for adverse health effects. Once the
treatment system isinstalled, further reduction of contaminant levelsis expected and
the plume should begin to shrink.

2. Additional sampling required at Midland refinery.

The CAG supports the need for additional soil sampling at the Midland Refinery to determine if
there are still existing sources of soil and groundwater contamination. The statement of the need
for this sampling is not detailed in the Proposed Plan. The CAG would like to know that this
sampling will be required on atimely basis regardless of how the final clean up isfunded. The
CAG would like the ROD to specify the requirements for the soil sampling or the process and
schedule that will be used to determine the sampling work plan. If additional sources of
contamination are located, the CAG expects appropriate redemption would take place,

The Proposed Plan requires sampling for source material at the Midland Refinery. I f
source areas are discovered, they are to be remediated using the technology
prescribed. The specific sampling will require approval and oversight of EPA. The
Proposed Plan does not prescribe the exact sampling plan for the investigation; thisis
better done in a design document that can insure that the required details are included.
The sampling for unknown source areasis an appropriate activity for the remedy and
should be a part of that remedy.

3. Action plansif monitoring shows continued spread or movement of contaminated
groundwater.

The CAG would like to know what specific actions would be taken if the monitoring results
show a change in the pattern of contamination. The CAG believes the following actions should
be taken.

a Bell Aire Well Field: If monitoring wells upgrading of the Bell Aire well field have
detectable contamination (for example, locations B263, MW307, MW313, and MW312),
then a separate removal action and operable unit should be created to protect and treat the
public water supply wells.

b. Riverview: If thereisaresidential well in or near the current River view buffer zone that
shows detectable contamination, then the residence should be connected to the public
water supply and the buffer zone should be expanded to include the next nondetect
residence to prevent additional exposure potential.
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If it is determined through monitoring that additional wells are posing a public health
risk, appropriate action will be taken. The EPA does not agree that detection of any
level of contaminant presents a health threat. The MCL s have been established to
present conservative levels of contamination that represent the bench mark for public
health concernsfor public water supply. It is appropriate that they continue to be used
in the 57" & N. Broadway site.

4. Selected clean-up technology.

a The CAG would like an aggressive technology selected to clean up the contaminated
groundwater. Concern has been raised about whether a‘proven’ pump-and-treat type
system would be more aggressive or effective than an ‘unproven’ in-well vapor extraction
system, especialy in the northern plume area that is not in aresidential community and
where there are concerns about migrating contamination reaching the Bel Aire PWS.
CAG members noted Alternative 6, In-Situ VVapor Extraction, is not a proven technology,
especially with the hardness of this groundwater; and the Proposed Plan stated that it was
not a proven technology (i.e., “ With the exception of Alternatives 2, 4, 6, and 7, al the
aternatives are proven and reliable.”). The EPA began to address thisissue at the August
5, 1999, CAG meeting, but it would be helpful to have this discussion in the
Responsiveness Summary.

The remedy selected by EPA isthe more aggressive of the treatment remedies
considered, while being cost effective at the same time. Pump and treat systems
experience significant challenges when operated under hard water conditions. Thein-
well treatment system will face similar challenges, but design modifications can be
made to adjust for field conditions. If the techniqueisviable for one area of the site,
thereisno reason that it should not be viable for another. I n-well treatment systems
are not considered unproven. They have been used many times with success. The
concern for the use of In-Situ Vapor Extraction because it is not a proven technology
Iserroneous. I n-Situ Vapor Extraction is a proven technology; however, it has not
been used as often as pump and treat systems. Any problems resulting from the
hardness of the water can be remedied with system modifications, as has been done on
numerous other sites.

b. A test unit for the in-well vapor extraction system has been installed in the Riverview
neighborhood. The CAG would like EPA to present the results from that test and explain
how that information will be used to design a treatment system for the whole site. CAG
members had several specific questions and concerns regarding iron content of the
aguifer and the potential for screen plugging. Will both the upper and lower screensin the
recirculation well remain unplugged over along period of time? How is this tested? How
do you determine how much water is actually circulating in the system?
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We will be providing the data from the pilot test to the CAG when it is available. Design
and operation of the in-well treatment system will include maintenance to ensure the
system remains fully operational. Monitoring of piezometerswill provide continuing
information on the circulation characteristics of each treatment well.

5. Potential future need for a water treatment facility.

In the view of the community, it is difficult to separate exposure to contaminated water from the
Superfund site and all other sources of contamination in the area. The community needs to have
a high level of confidence in its water supply for present and future development. In light of the
multiple sources of present and potential future contamination, it may be prudent to build a
water treatment facility for treatment of water from the public water supply wells to reduce
future exposure risks. Although funding for such a facility would come from multiple sources,
all parties that have contributed to contamination of groundwater in the area bear some
responsibility for this need. While the need for a water treatment facility is still under
consideration, the community would like the ROD to state that a portion of the need for this
facility would rest with the parties responsible for contamination and clean up of groundwater at
the 57" and North Broadway site.

The need for a water treatment plant isa community decision which takes into
consideration many factors. It isinappropriate for the EPA Superfund Program to be
involved in this type of community decision making. The EPA is addressing the
contamination at the 57" & N. Broadway site to the extent allowed by law.
Contamination from the 57" & N. Broadway site is not anticipated to impact the Bel
Airewell fieldsif the plume treatment isinitiated within the next few years. It would be
inappropriate to make the statement requested in a ROD. Thisis a viable endeavor for
the CAG to continue to purse as a hon-Superfund activity.

6. Health education/physician training.

The community has continuing concerns about the need for health education and physician
training regarding the health effects of exposure to contaminated drinking water. While ATSDR
has been involved in some physician training, the community is still not satisfied that enough
information has been properly communicated to both physicians and the local residents. While
the CAG appreciates the EPA is responding to this need, it would be helpful for the EPA to
explain what will be done to insure adequate health education is accomplished. The residents
need to know who the trained physicians are and where they can seek answers to their questions
concerning exposures risks and health concerns in the community.
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The EPA will continue to work with ATSDR and the community to provide additional
health information. There are currently plans to develop a means of doing some one-
on-one calling between ATSDR physicians and community residents and their
physicians. We will continue to coordinate these efforts with the CAG, the state of
Kansas, and the city-county health department. See response to Comment 23.

7. Schedule of activity oncethe ROD issigned.

Please explain the sequence of events to follow the signing of the ROD. How soon will clean up
activities begin? Will clean up begin right away or will clean up be put on hold while EPA
pursues PRP funding? The CAG understands that clean up in the Riverview area will continue
regardless of the funding of the area-wide clean up. The CAG also expects the groundwater
monitoring program will be put in place. The community would like to see separate schedules
for monitoring, implementation of the Operable Unit 2 ROD (the Riverview area), and the
procedure for implementing the Operable Unit 1 ROD (the area-wide ROD).

The above question is not considered to be directly commenting on the Proposed Plan,
but it does relate to the process. Not all of the information requested is currently
available, but the information will be conveyed to the CAG after it isavailable. The
implementation of the remedial alternative selected in the ROD will be implemented by
either the PRPs for the site or the EPA. Once the ROD is signed, letterswill be sent to the
PRPs offering them the opportunity to negotiate a settlement for implementation of the
remedy. Thereis a 120-day moratorium (which can be extended) on initiating action
while the negotiation is ongoing. The EPA would prefer that the PRPs perform the clean
up so as not to spend federal monies. At the end of the moratorium, decisions as to the
future course of the project will be made. Until that time, it is not possible to be more
specific. You are correct that implementation of the remedial action for the Riverview
ROD will proceed under federal funding. Monitoring of the plume will be initiated prior
to the implementation of the remedial action and will be continued by whomever executes
the remedy. Further coordination with the CAG and thus the community on scheduling
and reporting results will continue throughout the project.
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The CAG appreciates the EPA has addressed some of these issues at the meeting on August 5,
1999. It would be helpful for the explanations to be available to the whole community.

Respectfully Submitted,

Beth White

Chair

57" and North Broadway
Citizens Advisory Group

This concludes the comments that have been recelved. The Administrative Record will contain
copies of al comments and a copy of the Public Hearing transcript.
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Table B-1
Chemical-Specific Toxicity Values
Soil Ingestion Exposures
57" & Broadway
Risk Assessment

Ingestion Exposures
Oral Oral
Slope Reference
Contaminants Factor Wit Dose R Refe- Target
of (SF) of (RfD) e rence Organ
Chemicals mg/kg day Ev mg/kg day f Data or System
Volatiles
2-Butanone (MEK) D 6.0E-001 I 03/15/97 | liver
2-Hexanone liver/liver
4-Methyl-2-Pantanone 8.0E-002 I 03/15/97
Acetone D 1.0E-001 I 03/15/97 | fetotoxic
Benzene 2.9E-002 A I 03/15/97 | stomach/nasal
Ethylbenzene D 1.0E-001 I 03/15/97 | lung/liver,RCBs
Naphthalene D 4.0E-002 H 03/15/97 | splenic capsule
Toluene D 2.0E-001 I 03/15/97 | liver, kidney
Xylene (mixed) D 2.0E+000 I 03/15/97 | felotoxic
Inorganics
Arsenic 1.5E+000 A 3.0E-004 c/ 03/15/97 | increased BP
Cadmium (food) B1 1.0E-003 I 03/15/97
Lead B2
NOTES:

| - Integrated Risk Information System (USEPA 1997a)
H - Health Effects Assessment Summary Tables
WT OF EV = Weight of Evidence Classification for Carcinogens, refer to Section 5.4 for definitions.



TableB-2
Chemical-Specific Toxicity Values
Soil Ingestion Exposures
57" & Broadway
Risk Assessment

Ingestion Exposures
Inhalation Inhalation
. Slope Reference RfD
Contaminants Factor Wit Conc. Converted | R Refe- Volit- Target
Of_ (SF) of (RfD) from RfC e rence ization Organ
Chemicals kg day/mg Ev mg/cu m mg/kg day | f Data Rate or System
Volatiles
2-Butanone (MEK) D 1.0E-003 2.9E-001 | | 03/15/97 1 | CNS
2-Hexanone 1
4-Methyl-2-Pantanone 8.0E-002 | 2.3E-002 | H 03/15/97 1 | liver, kidney
Acetone 1
Benzene 2.9E-002 1.7E-003 | | 03/15/97 1 | leukemia
Ethylbenzene A 1.0E+000 2.9E-001 1
Naphthalene 0.1
Toluene . 4.0E-001 1.1E-001 | | 03/15/97 1 | CNS, eye, nose
Xylene (mixed) D 3.0E-001 | 8.6E-002 | H 03/15/97 1 | CNS, nose, throat
Inorganics
Arsenic 1.50E+001 H 03/15/97 0 | respiratory tract
Cadmium (food) 6.3E+000 | A 0
Lead 0
NOTES:

| - Integrated Risk Information System (USEPA 1997a)
H - Health Effects Assessment Summary Tables
WT OF EV = Weight of Evidence Classification for Carcinogens, refer to Section 5.4 for definitions.



Table B-3
Chemical-Specific Toxicity Values
Dermal Exposures to Spil
57th & Broadway
Risk Assessment

Volakias

2-Butanone (MEK) 3.0E-002 5.0E-003| 2.5E-001] A
2-Hexanone 2.5e-001
4-Methyl-2-Pentanone 4.0E-003 2,5E-001
Acetone 5.0E-003 2.5£-001
Benzene 9.0E+001 | ATSDR, 1987 3.2E8-002| 1.1E-001| 2.5E-001| A
Ethylbenzene 9.2E+001|ATSDR, 198  9.2E-002 14E+000| 2.5E-001] A
Naphthalene Unknown |ATSDR, 198 2.0E-003 6.6E-002] 1.0E-001| B
Toluene 1.0E-002 1.0E+000| 2.5E-001| A
Xylene (mixed) 9.2E+001 |ATSDR, 188 1.8E+000 5.5E-004 2.5€-001] B
Inorganics )

Arsenic | 9.5E+001{ATSDR, 198 2.9E-004| 1.6E+000 1.0E-002| B
Cadmium (food) 5.0E-005 1.0E-002
lead ... 1:5E+001]|ATSDR.88 Adul I 004| 1.0E:002| B_
N prske wid . .

“A - Predicted value listed in “EPA Resesarch and Development, Interim Guidance for Dermal
Exposure Assessment,” (USEPA 18927) :

‘B - Modeled value listed in "EPA Research and Development, Interim Guidance for Dermal
Exposure Assessment," (USEPA 18927)

ATSDR = Agency for Toxic Substances and Disease Registry



Table B-4
Chemical-Specific Toxicity Values
Groundwater Ingestion Exposures

57" & Broadway
Risk Assessment

Ingestion Exposures

Oral Oral
. Slope Reference
Contaminants Factor Wt Dose R Refe- Target
of (SF) of (RfD) e rence Organ
Chemicals mg/kg day Ev mg/kg day f Data or System
Volatiles
1,1-Dichloroethane 6.0E-001 C 1.0E-001 H 3/15/95 red blood cells
1,1-Dichloroethane C 9.0E-003 I 3/15/97 NA
1,1,1-Trichlaroethane 9.1E-002 D 9.0E-002 I 3/15/97 liver, liver
1,2-Dichloroethane B2 I 3/15/97 fetotoxic
1,2-Dichloroethane(cis) 1.0E-002 H 3/15/95 serum
1,2,4-Trimiethylbenzene 5.0E-002 E 3/15/97 chemistry
Acetone 2.9E-002 D 1.0E-001 I 3/15/97
Benzene A I 3/15/97 fetotoxic
Chlorcethane 4.0E-001 E 3/15/97 stomach/nasal
Etinyberizene D 1.0E-001 I 3/15/97 liver
Isopropythenzene 7.5E-003 lung/liver,RBCs
Methylene Chloride B2 6.0E-002 I 3/15/97
Naphthalene D 4.0E-002 H 3/15/95 liver, kidney
sec-Butylbenzene 1.0E-002 E splenic capsule
tert-Butyilbezene 5.2E-002 2.0E-002 E
Tetrachloroethene 1.0E-002 El 3/15/97
Toluene 1.1E-002 D 2.0E-001 I 3/15/97 liver
Trichloroethene B2 6.0E-003 H 3/15/95 liver, kidney
Trichlorofluoromethane 1.9E+000 3.0E-001 I 3/15/97 liver
Vinyl Chloride A H 3/15/95
Xylene (mixed) D 2.0E+000 I 3/15/97
fetotoxic
Inorganics 1.8E+000
Arsenic A 3.0E-004 Cll 3/15/97
Lead B2 increased BP
NOTES:

| - Integrated Risk Information System (USEPA 1997a)

H - Health Effects Assessment Summary Tables (USEPA 1995b)
C - Value based on unit risk

E - Value based on EPA-EGAO Guidance
RfD = Reference Dose RfC = Reference Concentration
WT OF EV = Weight of Evidence Classification for Carcinogens, refer to Section 5.4 for definition.




TableB-5
Chemical-Specific Toxicity Values
Dermal Exposuresto Groundwater
57" & Broadway
Risk Assessment

Dermal Exposures

Dermal Dermal
Extrapolated Extrapolated Perm- Soil
. Oral Oral Reference Slope ability Absorp-
Contaminants Absorption Absorption Dose Factor Constant tion R
Of_ Efficiency Efficiency (RfD) (SF) (PC) Factor e
Chemicals percent Reference mg/kg day kg day/mg cm/hr (unitless) | f
Volatiles
1,1-Dichloroethane Unknown ASTDR, 1989 5.0E-003 1.3E-002 | 2.5E-001 | B
1,1-Dichloroethane 1.0E+002 | ASTDR, 1988 9.0E-003 6.0E-001 6.0E-003 | 2.5E-001 | B
1,1,1-Trichlaroethane Unknown ASTDR, 1989 4.5E-003 1.8E-002 | 2.5E-001 | B
1,2-Dichloroethane 1.0E+002 | ASTDR, 1988 9.1E-002 9.7E-003 | 2.5E-001 | B
1,1-Dichloroethane(cis) Unknown ASTDR, 1989 5.0E-004 1.7E-002 | 2.5E-001 | B
1,2,4-Trimiethylbenzene
Acetone 5.0E-003 2.5E-001
Benzene 9.0E+001 | ASTDR, 1987 3.2E-002 1.1E-001 2.5E-001 | A
Chlorcethane 2.0E-002 9.0E-003 2.5E-001 | B
Ethyberizene 9.2E+001 | ASTDR, 1989 9.2E-002 1.4E+000 | 2.5E-001 | A
Isopropythenzene
Methylene Chloride 5.5E+001 | ASTDR, 1987 3.3E-002 1.4E-002 5.1E-003 | 2.5E-001 | B
Naphthalene Unknown ASTDR, 1989 2.0E-003 6.6E-002 1.0E-001 | B
sec-Butylbenzene
tert-Butyilbezene
Tetrachloroethene 1.0E+002 | ASTDR, 1987 1.0E-002 5.2E-002 4.5E-002 | 2.5E-001 | B
Toluene 1.0E-002 1.0E+000 2.5E-001 | A
Trichloroethene 9.8E+001 | ASTDR, 1988 5.9E-003 1.1E-002 1.6E-002 | 2.5E-001 | B
Trichlorofluoromethane
Vinyl Chloride 1.0E+002 | ASTDR, 1988 1.9E+000 8.3E-003 2.5E-001 | B
Xylene (mixed) 9.2E+001 | ASTDR, 1989 1.85E+000 5.5E-004 | 2.5E-001 | B
Inorganics
Arsenic 9.5E+001 | ASTDR, 1987 2.9E-004 1.8E+000 8.6E-004 1.0E-002 | B
Lead 1.5E+001 | ASTDR, 88 Adult 1.3E-004 1.0E-002 | B
NOTES:

A - Predicted value listed in Interim Guidance for Dermal

B - Modeled value listed in Interim Guidance for Dermal
RfD= Reference Dose FfC= Reference Concentration
ATSDR = Agency for Toxic Substances and Disease Registry

Exposure Assessment (USEPA 1992c¢)
Exposure Assessment, (USEPA 1992c)




Table B-6
Summary of Exposur e Pathways
Current & FutureLand Use
57th & N. Broadway

Potentially Pathway
Exposed Exposure Quantitatively
Population Exposure Route and Point Medium Evaluated Reason for Selection or Exclusion
Residents Incidental ingestion of, inhalation of, Soil (0-3' bgs) No Contamination limited to historically
(On Site) and dermal contact commercial/industrial property;
with contaminants therefore, exposure pathway is
incomplete.
Residents Incidental ingestion of, inhalation of, Groundwater Yes Some Residents
(On Site) and dermal contact S0 not have city water
with contaminants for potable use.
Residents Incidental ingestion of, inhalation of, Sediment No Evidence does not indicate a
(On Site) and dermal contact complete exposure pathway.
with contaminants
Residents Incidental ingestion of, inhalation of, Surface water No Evidence does not indicate a
(On Site) and dermal contact complete exposure pathway.
with contaminants
Residents Incidental ingestion of, inhalation of, All No Evaluating on site exposure
(On Site) and dermal contact to residents is the most conservative
with contaminants approach.
Trespassers Incidental ingestion of, inhalation of, All No Evaluating on site exposure
(On Site) and dermal contact to residents is the most conservative
with contaminants approach.
Workers Incidental ingestion of, inhalation of, Soil (0-3' bgs) Yes Workers currently working on site.
(On Site) and dermal contact current
with contaminants Soil (0-12' bgs)
future
Workers Incidental ingestion of, and dermal Groundwater Yes Some businesses
(On Site) contact with contaminants do not have city water
for potable use.
Workers Inhalation of contaminants Groundwater No It is assumed that the workers will not
(On Site) be showering on site.




Table B-7
Incidental Ingestion of Soil
Adult Worker
{Current Worker Scenario) '
57th & Broadway
Risk Assessment

2-Butanone (MEK) 8.00E+000 | 4.88E-007
2-Hexanone 8.00E+000 | 4.89E-007
4-Methyl-2-Pentarnone| 1.60E+002 | 4.89E-007

Acetone 8,00E+000 | 4.89E-007
Benzene 8.00E+000 | 4.89E-007
Ethylbenzene 6.00E+002 | 4.89E-007

3.91E-006 6.00E-001 6.52E-006 1.75E-007} 1.40E-006
3.91E-006 1.75E-007 | 1.40E-006
7.83E-005 B.00E-002 9.78E-004 1.75E-007 | 2.80E-005
3.91E-006 1.00E-001 3.91E-004 1.75E-007| 1.4E-006
3.91E-006 1.75E-Q07( 14E-006 2.80E-002 4.05E-008
2.94E-004 1.00E-001 2.94E-003 1.75E-007| 1.05E-004

Naphthalene 3.30E-003 | 4.89E-007 1.61E-009 4.00E-002 4.04E-008 1.75E-007| 5.77E-010
Toluene 2.80E+002 | 4.89E-007 1.37E-004 2.00E+001 6.85E-004 1.75E-007( 4.89E-005
Xylene (mixed) 5.40E+003| 4.80E-007 2.64E-003 2.00E+000 1.32E-003 1.75E-007| 9.44E-004
Inorganics
Arsenic 6.80E+000 | 4.89E-007 3,00E-004 3.00E-004 1.14E-002 1.75E-007| 1.22E-006 1.50E+000- 1.83E-006
Cadmium (food) 2.856-001| 4.89E-007 1.00E-003 1.00E-001 1.39E-004 1.75E-007| 4.89E-008
Lead 1.32E+003 | 4.88E-007 L 1.75E-007 | 2,31E-006
‘NA - Data Not Available Total Pathway Hazard index-—-—-— [ 1.7E-002| Total Pathway Risk---- | 1,9E-006
INCIDENTAL INGESTION OF SOIL

' CS = Concentration of chemical in soil (mg/kg)

# - Assumed Value 1.00E-008 Conversion Factor
. 5.00E+001 Ingestion Rate of soil by an adult worker

1.,00E+000 Fraction of Intake from source, 100 percent

2.50E+001 Exposure Duration for an aduit worker

2.50E+002 Exposure Frequency for an adult worker

7.00E+001 Body weight for aduilt worker

2.50E+001 Averageing Time for non-carcinogenic compounds

7.00E+001 Averageing Time for carcinogenic compounds
HIF--NON-CARCINOGENIC—-—-- 4.89E-007 HIF = ((CF * IR * FI1 * ED * EF/ BW)}/ (ATN)(365)
HIF--CARCINOGEN!Cvenennanamnnnn 1. 75E-007 HIF = ((CF * IR * F1* ED * EF / BW))/ {ATC)365)

DAILY INTAKE = {CS * HIF)
RISK {non-carcinogenic) = (INTAKE / RID)
RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)



Table B-8
Dermal Contact with Soil

Adult Worker
{Current Worker Scenario)

57th & Broadway

Risk Assessmrent
2-Butanone (MEK) 8.00E+000) 2 50E-001} 3.056-005 6.11E-005 3.00E-002 2.04E-002| 1.09E-005 2.18E-005
2-Hexanone 8.00E+000| 2.50E-001| 3.06E-005 8.11E-005 1.09E-005 2.18E-005
4-Methyl-2-Pentancne| 1.60E+002 | 2.50E-001 | 3.05E-005 1.22E-003 4.00E-003 3.05E-001| 1.09E-005 4 36E-004
Acetone 8.00E+000| 2.50E-001| 3.05E-005 6.11E-005 5.00E-003 1.22E-002| 1.09E-005 2.18E-006
Benzene 8.00E+000 | 2.50E-001 | 3.05E-005 6.11E-005 1,09E-0056 2.18E-005 3.22E-002 7.02E-007
Ethylbenzene 6.00E+002 | 2.50E-007 | 3.05E-005 4.58E-003 9.20E-002 4.98E-002| 1.09E-005 1.B4E-003
Naphthalene | 3.30E-003| 1.00E-001 | 3.05E-005 1.01E-008 2.00E-003 5.04E-006| 1.09E-005 3.60E-009
Toluene 12,.80E+002 } 250E-001 | 3.05E-005 2.14E-003 1.00E-002 2,14E-001| 1.09E-005 7.63E-004
Xylene (mixed) |5.40E+003 | 2.50E-001 | 3.05E-005 4.12E-002 1.84E+000 2.24E-002) 1.09E-005 1.47E-G02
Inorganics ,
Arsenic (6.89E+000 | 1.00E-002 | 3.05E-005 2.13E-006 2.85E-004 7.48E-003] 1.09E-005 7.61E-007 1.58E+000 1.20E-006
Cadmium (food) 2,85E-001| 1.00E-002| 3.05E-005 B8.70E-008 5.00E-005 1.74E-003| 1.09E-005 3.11E-008 |
Lead 1.32E+003| 1.00E-002 | 3.05E-005 403E006 o 1.09E-005 1.44E-006 - -
I NA - Data Nof Available ! Total Pathway Hazard index--—|._8.1E-001 Total Pathway Risk—- | 1.9E-006;

DERMAL CONTACT WITH SOIL

CS = Concentration of chemical in soil {mg/kg) -
ABS = Absorption Faclor - Assumed to be 0.25 for volatiles, 0.1 for semivolatiles, - -
0.01 for metals (Ryan,1987
“# - Assumed Value : :1.00E-006 Conversion Faclor
- -3.12E+003 Skin Surface Area Available for Contact, hands, arms,
{1.00E+000 Fraction of Intake from Source, 100 percent
:2.50E+4002 Esposure Frequency for an adult worker (5 dysiwk for 50 wks)
:2.50E+001 Expasure Duration for an adult worker
i7.00E+001 Body Weight for adult worker
:2.50E+001 Averaging Time for Non-carcinogenic compounds
7.00E+001 Averaging Time for carcinogenic compounds
“1.00E+000 Adherence Factor #

"HIF--NON-CARCINOGENIC-——-wn-——>  *3.05E-005 HIF = (CF * SA * F1* EF * ED  AF / BW)) / (ATNK355)]
HIF+-CARCINOGENIC—wrememmmsserm e > :1.09E-005 HIF = (CF * SA* FI* EF * ED " AF / BW)) / {ATC)(365)]
DAILY INTAKE = (CS * ABS * HIF)
RISK (nan-carcinogenic) = (INTAKE / RD)
RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)




Table B-9
Inhalation of Dust (Suspended Particulate)
Adult Worker
(Current Worker Scenario)
57th & Broadway
Risk Assessment

v - - r * ouetient
Volatiles
2-Butanone (MEK) 8.00E+000| 9.25E-009 7.4E-008 1.00E-003 2.86E-001 2.59E-0071 3.30E-008 2,64E-008
2-Hexanone 8.00E+000| 9.26E-009 7.4E-008 3.30E-008 2.64E-008
4-Methyl-2-Pentanone [ 1.60E+002| 9.25E-009 1.48E-008 8.00E-002 2.29E-002 6.47E-005| 3.30E-009 5.28E-007
Acetone 8.00E+000| 9.25E-008 7.4E-008 3.30E-008 2.64E-008
Benzene 8.00E+000| 9.25E-000  7.4E-008 1.71E-003 4.33E-005] 3.30E-008 2.64E-008 2.90E-002 7.66E-010
Ethylbenzene 6.00E+002 ( 9.25E-009 5.55E-008 1.00E+000 2.86E-001 1.94E-005| 3.30E-003 1.98E-006
Naphthalene 3.30E-003 | 9.25E-009 3,05E-011 3.30E-008 1.09E-011
Toluene 2.80E+002 | 9.25E-009 2.59E-006 4.00E-001 1.14E-001 2.27E-005| 3.30E-009 9.25E-007
Xylene (mixed) 5.40E+003 | 9.25E-009 4.99E-005 3.00E-001 8.57E-002 5.83E-004| 3.30E-009 1.7BE-005
Inorganics ]
Arsenic 6.89E+000 | 9.25E-009 6.45E-008 3,30E-003 2.31E-008 1.51E+001 3.48E-007
Cadmium (food) 2.85E-001 9.25E-009 2.64E-009 3.30E-008 9.41E-010 6.30E+000 5.93E-008
Lead o 1.32E+003| 9.25E-009 1226007 3.30E-009 4.36E-008 o
f A Total pathway Hazard Index———>]_7.36-004 | Total pathway Risk-——>[_3.5E-007
INHALATION DUE TO AIRBORNE DUST
1.00E-006 Caonversion Factor
3.00E+001 Skin Surface Area Available for Contact, hands, .arms,
~3.15E-002 Fraction of Intake from Source, 100 percent
*1.00E+000 Esposure Frequency for an adult worker (5 dysiwk for 50 wks)
2.50E+002 Exposure Duration for an adult worker
'2.50E+001 Body Weight for adult worker
‘7.00E+001 Averaging Time for Non-carcinogenic compounds
2.50E+001 Averaging Time for carcinogenic compounds
'7.00E+001 Adherence Factor #
HIF--NON-CARCINOGENIC--> 9.25E-009 HIF = ()R * CF * DL * FI * EF * ED / BW)/ (ATN})(365)
HIF--CARCINOGENIC--vere> 3.30E-009 HIF = (IR * CF* DL * Fl* EF * ED / BW)/ (ATC)(365)

INTAKE = (C * HIF)

4.29E-001 RfO = (RfC * 30 cu.cm/day / 70 kg); (307 70) = 0.429
RISK (non-carcinogenic) = (INTAKE/RID) Note: Not applicable to the inhalation rout
RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)



Table B-10
Incidental Ingestion of Soil
Adult Worker
(Future Worker Scenario)
57th & Broadway
Risk Assessment

2-Butanone (MEK) 1.55E+001
2-Hexanone 1.55E+001
4-Methyl-2-Pentanone | 1.60E+002
|Acetone 1.55E+001
Benzene 1.55E4+001
Ethylbenzene 6.00E+002
Naphthalene 3.30E-003
Toluene 3.306+002
Xylena (mixed) 5.40E+003
inorganics

Arsenic 6.98E+000
Cadmium (food) 2.85E-001
Lead 1.32E+001

NA - Data Not Available:  ~

# - Assumed Value

HIF--NON-CARCINOGENIC
HIF--CARCINOGENIC

4 98E-007
4.98E-007
4.98E-007
4.98E-007
4.98E-007
4.98E-007
4,98E-007

| 4.98E-007
- 4. 98E-007

4 98E-007
4 98E-007
4 98E-007

i Total Pathway Hazard Index---—-| _1.8E-002

* 1.00E-006
15.00E+001
41.00E+000
12.50E+001

S0E+001
.00E+001

BIE-007
.T5E-D07

1
2.71E-006
2.71E-008
2.80E-005
2.71E-006
2.71E-006
1.05E-004
2.77E-010
2,77E-005
9.44E-004

1.26E-005 | 1.75E-007
1.758-007
1.75E-007
1.75E-007
1.75E-007
1.75E-007
1.75E-007
1.75E-007

1.78E-007

7.58E-006. 6.01E-001
7.58E-006

7.83E-005 8.00E+002
7.58E-006 1,00E-001
7.58E-006.

2.94E-004. 1.00E-001
1.61E-000 4.00E-002
1.61E-004 2.00E-001
2.64E-003 2.00E+000

9.78E-005
7.58E-005 ,
, 2.90E-002 7.85E-D08
2.84E-003
4.04E-008
8.07E-004
1.32E-003

1.83E-006
2.49E-011

3.41E-006 3.00E-004 1.14E-002
1.39E-007 5.00E-003 2.79E-005
9.46E-006

1.75E-007
1.75E-007
1.75E-007

1.22E-006
4.98E-008
2318006
Total Pathway Risk-——°

1.50E+000
5.00E-004

“1.9E-006

INCIDENTAL INGESTION OF SOIL*

CS = Concentration of chemical in solft {(mg/kg)
Conversion Factor )

Ingestion Rate of soil by an adult worker

Fraction of Intake from source, 100 percent
Exposure Duration for an adult worker

Exposure Frequency for an adult worker

Body weight for aduft worker

Averageing Time for non-carcinogenic compounds
Averageing Time for carcinogenic compounds

HIF = ((CF * IR * F1 * ED * EF / BW)) / (ATN)(365)

HIF = ((CF* IR*F1 * ED * EF / BW)) / (ATC)(365)
DAILY INTAKE = (CS * HIF)

RISK {non-carcinagenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)



Table B-11
Dermal Contact with Soil
Adult Worker
" {(Future Worker Scenario)
57th & Broadway
Risk Assessment

2-Butanone (MEK) 1.55E+001 | 2.50E-001
2-Hexanone 1.55E+001| 2.50E-001
4-Methyl-2-Pentanone {1.60E+002 | 2.50E-001
Acetone 1.55E+001 | 2.50E-001
Benzene 1.55E+001 | 2.50E-001
Ethylbenzene 6.00E+002 | 2.50E-001
Naphthalene 3.30E-003 1.00E-001
Toluene 3.30E+002 | 2.50E-001
Xylene (mixed) 5.40E+003 ] 2.50E-001
Inorganics

Arsenic 6.986+000 | 1.00E-002
Cadmium (food) 2.85E-001| 1.00E-002
Lead _11.32E+001{ 1.00E-002
NA - Data Not Available

# - Assumed Value
HIF--NON-CARCINOGENIC--+reenameasesaa —

HIF--CARCINOGENIC-

- 1.00E-006

4.22E-005
4.22E-005
4.36E-004
4.22E-005
4,22E-005
1.64E-003
3,60E-009
8.99E-004
1.47E-002

3.94E-003} 1.09E-005
1.09E-005
1.09E-005
1.09E-005
1.09E-005
1.09E-005
1.09E-005
1.09E-005
1.09E-005

3.05E-005
3.05E-005
3.05E-005
3.05E-005
3.05E-005
3,05E-005
3,05E-005
3.05E-005
3.05E-005

1.18E-004
1.18E-004
1.22E-003
1.18E-004
1.18E-004
4.58E-003
1.01E-008
2.52E-003
4.12E-002

3.00E-002

3.05E-001
2.37E-002

4.00E-003
5.00E-003

4.98E-002
5.04E-006
2.52E-001
2.24E-002

9.20E-002
2.00E-003
1.00E-002
1.84E+000

7.48E-003
3.48E-004

1.08E-005
1.09E-005
1.09E-005

7.61&-007
3.11E-008
1.44E-006

3.05E-005 2.13E-006
3.05E-005 B8.70E-008
3.05E-005 4.03E-006
Total Pathway Hazard Index---s---

2.85E-004
2.50E-004

6.6E-001]

DERMAL CONTACT WITH SOIL

C8 = Concentration of chemical in soil (mg/kg)
Conversion Factor

Skin Surface Area Available for Contact, hands, arms,
Fraction of Intake from Source, 100 percent

3.12E+003
1.00E+Q00
2.50E+002
2.50E+001
7.00E+001
2.50E+001
7.00E+001
1.00E+000

Exposure Duration for an adult worker

Body Weight for adult worker

Averaging Time for Non-carcinogenic compounds
Averaging Time for carcinogenic compounds
Adherence Factor #

3.05E-005
1.09E-005

HIF = (CF * SA* FI* EF * ED * AF / BW)} / (ATN)(365)]
HIF = (CF * SA* Fl * EF * ED * AF / BW}} / (ATC)365))
DAILY INTAKE = (CS * ABS * HIF)

RISK (non-carcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

Total Pathway Rigk----

Esposure Frequency for an adutt worker (5 dysfwk for 50 wks)

3.22E-002 1.36E-006

1.58E+000 1.20E-006
1.00E-002 3.11E-010

[* 2.6E-006 |



Table B-12

Tuhalation of Dust (Suspended Particulate)

Adult Woerker
(Future Worker Scenario)
57th & Broadway
Risk Assessnvent

'HIF--NON-CARCINOGENIC-->
-HIF-CARCINOGENIC-——>

2-Butanone (MEK} 1.565E+001 | 9.25E-009
2-Hexanone 1.85E+001| 9.25E-009
4-Methyl-2-Pentanone |1.60E+001| 9 25E-009
Acetone 1.65E+001 | 9.25E-009
Benzene 1.58E+001 | 9.25E-009
Ethyibenzene 6.00E+002 | 9.25E-009
Naphthalene 3.30E-003 | 9.25E-009
Toluene 3.30E+002 | 9.25E-009
Xylene (mixed) 5.40E+003 | 9.25E-009
Inorganics

Arsenic 6.98E+000 | 9.25E-009
Cadmium (food) 2.85E-001 | 9.25E-009
Lead 2.32E+000 | 9.25E-009
# Assumed values

* 1,00E-006
23 00E+001
: 3.15E-002
“1.00E+000
"2.50E+002
"2 50E+001
7.00E+001
i2.50E+001
7.00E+001

1.43E-007 2.86E-001 5.01E-007 | 3.30E-009 5.12E-008
1.43E-007 3.30E-009 5.12E-008

1.48E-008 8.00E-002 2.29E-002 6.47E-005| 3.30E-009 5.28E-007

1.43E-007 3.30E-009 5.12E-008

1.43E-007 1.71E-003 8.38E-005( 3.30E-009 5.12E-008 2.90E-002 1.48E-009
5.55E-008 1.00E+000 2.86E-001 1.94E-005| 3.30E-009 1:88BE-006
3.05£-011 3.30E-009 1.096-011

3,058-006 4.00E-001 1.14E-001 2.67E-005 3.30E-009 1.09E-006

4.99E-006 3.00E-001 8.57E-002 5.83E-004| 3.30E-009 1.78E-005

6.45E-008 3.30E-009 2.31E-008 1.51E+001 3.48E-007|
2,64E-009 3.30E-009 9.41E-010

1.22E-007 3.30E-009 4,36E-008

Total pathway Hazard Index

>[ 7.8E:004 Toal pathway Risk—>]_3 56007

INHALATION DUE TO AIRBORNE DUST
Conversion Factor
Skin Surface Area Availlable for Contact, hands, arms,
Fraction of Intake from Source, 100 percent

Esposure Frequency for an adult worker {5 dysfwk for 50 wks)
Exposure Duration for an adult worker

Body Weight for adult worker

Averaging Time for Non-carcinogenic compounds

Averaging Time for carcinogenic compounds

Adherence Factor #

9.25E-009 HIF = (IR * CF * DL * F1* EF * ED / BW) / (ATN)(365)
3.30E-008 HIF = (IR* CF * DL * FI* EF * ED/BW)/ (ATC)(365)
INTAKE = (C * HIF)

4.29E-001 RfD = (RfC * 30 cu.cm/day / 70 kg); (30/70) = 0.429
RISK {non-carcinogenic) = (INTAKE/RID) Note: Not applicable to the inhalation route -
RISK (carcinogenic) = {INTAKE * SLOPE FACTOR)



Tzble B-13
Ingestion of Croundwater
Onstte Child/Adult
(Current & Future Residential Scenario)
57th & Broadwey
Risk Assessment

{
' t— i om
o e Proer -y \ .
{- m : ) [ L Peter L

Volatiles

1,t-Dichloroethane .| 5.40E-002} 3.74E-002 1.87E-003 1.006-001 1.87E-002| 1.49E-002 8.03E-004

1.1-Dichloroethene  :| 5.00E-003( 3.74E-002 1.74E-004 9.00E-003 1.83E-002| 1.4GE-002 7.44E-005 6.00E-D01 4.46E-004
1,1,1-Trichloroethane 1.30E.D02| 3.74E-002 4.51E-004 9.00E-002 501E-003{ 149E-002 193E-004

1.2-Dichioroethane <{ 5.00E-D03| 3.74E-002 1.74E-004 1 49E-002 7 44E-004 9.10E-002 6.77E-006
1,2-Dichioroethene(cis) | 6.40E-002| 3.74E-002 222E-003 1.005-002 222E-001| 1.49E-002 9 S2E-Q04

1,2,4-Trimethytbenzene | 4 80E-003| 3 74E-002 1.60E-004 500002 319E-D03| 1 49€.002 6.84E.005

Acetone 800E-DO3| 3.745-002 2.78E-D04 100E-001 27BE-003| 1.49E£-002 1.19E-004
Benzene 1 1.80E-D02| 3.74E-002 S521E-004 1.49E-002 2 23E-004 2.90E-002 6.47E-006
Chioroethane 1.20E-001| 3.74E-002 4.1BE-003 4.00E-001 1.04E-002| 1.49E-002 1 78E-003
[Ethythenzene 1 1,20€6-001| 3.74E-002 4.16E-003 1.00E-001 4.16E-002| 1.49E-002 1.78E-003
Isapropylbenzene 1.00E-002| 3.74E-002 3.47E-004 1.48E-002 1.49E-Q04
Methylene Chioride ;| 5.00E-003] 3.74E-002 1,74E-004 6.00E-002 2.89€E-003( 1,48€-002 744E-005 7.50E-003 S5.58E-007
Naphthalene i 1.50E-002 3.74E-002 5.21E-004 4.00E-002 1.30E-002| 1.49€-002 2.23E-004
sec-Butylbenzene 4 250E-003] 3.74E-002 8,68E-005 1.00E-001 B8.68E-D03| 1.49E-002 3.72E-005
tert-Butylbenzene 1 1.00E-003| 3.74E-002 3.74E-005 2.00E-002 1.74E-003| 1.49E-002 1.49E-005
Tetrachloroethene 1 5.00€-003| 3.74E-002 1.74E-004 1.00E-002 1.74E-002| t.49€-002 744E-005 5.20€-002 3.87E-006
Toluene 1 5,30€-002} 3.74E.002 1.84€-003 2.00E-002 0.208-003| 1.49E-002 7.88E-004
Trichioroethene 1 7.10€-003] 3.74E-002 246E-004 6.00E-003 4.11E-002} 1.49E-002 1.06E-004 1.10E-002 1.1BE-D06
Trichiorofluoromethane | 2.00E-003| 3.74E-002 6.94E-005 3.00E-001 2.31E-004| 149E-002 2.97E-005
Vinyt Chlorida 1 B.70E-003| 3.74E-002 3.02E-004 1.49E-002 1.29E-004 1.90E+000 2.46E-004
Xylena (mixed) 4,60E-001| 3.74E-002 1.60E-002 2.00E+000 7,9BE-0D3| 1.49E-002 648E-003
Inorganics
Arsenic | 3.00E-002( 3.74E-002 1.04E-003 3.00E-004 3IATE+000| 149E-002 4.46E-004 175E+000 7.81E-004
Lead ) 7.00E-003] 3.74E-002 2.43E-004 1.49E-002
= - ’ " Tolal Paffway Hazard Index-e-mr JOEF000]  ~~ Total Pathway Rfsk----3 1.1E-0C
INGESTION OF GROUNDWATER
CW = Concentration of themical in water (mg/L)
1 IRC = 1 Uday - Ingestion Rate of water by a child {1-4 yrs.), (USEPA 1891c)
2 IRA = 2 Liday - Ingestion Rate of waler by an adult {6-30 yrs.), (USEPA 1891c)
6 EDC =6 yrs - Exposure Duration for a child (0-6 yrs), (USEPA 1991c)
24 EDA = 24 yrs - Exposure Duration for an adult (6-30 yrs), (USEPA 1891c)
350 EFC = 350 daysfyr - Exposure Frequency for a chikd (0-6 yrs}, (USEPA 1991c)
350 EFA = 350 days/yr - Exposure Frequency for an adult (5-30 yrs}, (USEPA 1991c]
15 BWC = 15 kp - Body Weight for a child (1-6 yrs), (USEPA 1991c)
70 BWA = 70 kg - Bady Weight for adult, (USEPA 1891c)
30 ATN = 30 yrs - Averaging Time for non-carcinogenic compounds, (USEPA 1991c)
0 ATC = 70 yrs - Averaging Time for carcinogenic compounds, (USEPA 19891c¢)
NN GARC OGN st ERR HIF = {{IRC * EFC * EDC / BWC) + (IRA * EFA * EDA/ BWA))/ (ATNK365)
ARG s ERR HIF = {{IRC * EFC * EDC/BWC) + (IRA * EFA * EDA/ BWA))/ (ATC)(365)

DAILY INTAKE = (CW * HIF)
RISK (non-carcinogenic) = {INTAKE / RID)
RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)




Table B-14
Dermal Contact with of Groundwater
Onsite Chiid/Adutt
{Curreni &Future Residential Scenario)
S7th & Broadway
Rirk Assesament

130E-002 5836-002] 408E-005 500E-003
5.09E-003 5 83E.002| 1756.0068 9 00£-003
1.76E-002 683E-002| 1.33E-005 4 508-003
9.67E-003 5.83E-002| 2.82E-006

; - 1.88E-002 5.83E-002| 6.27E-005 5.00E-004
1,2, 4-Trimelhytbenzene | 4 60E-003| 0.00E+000 5.63E-002
0.00E+000 5.83E-002 5.00E-003
1.41E-001 5.83E-002| 9,71E-005

901E-0D3 583E-002| 6.30E-005 2.00E-002
1.37E+000 5.B3E-002| 9.50E-003 9.20E.002
0.00E+000 5.83E-002
5126003 583E-002] 148£-008 3.308.D02
€.59E-002 5B3E-002| 5.76E.005 200E-003
0.00E+000 5.83E-002
0.00E+000 5.83E-002
4.54E-002 5.83E-002| 132E-D05 1.00E-002
1THME+OD0 5.83E-002] 3.12E-003 1.00E-D02
1.62E-002 5.83E-002| B.71E-006 5.88E-003
0.00E+000 5.83E-002
8.32E-003 5.83E-002| 4 22E-006

5 S2E-004  5,83E-002) 1.48E+000 1.84E+000

8.57E-004 583E-002| 1.50E-002 285E-004
3| 1M4E:004_5.83E-002| 547E-008

HiF~NON-CARCINOGENIC--
HIF-CARCINOGENIC

INTAKE = (CW " HIF * PC)
RISK (han-carciriogenic) = (INTAKE /

8.18£-003
1 S4E-004
296E-003

1.25E-001

3.15E-003
1.04E-001

4.52E-005
2.88€-002

1.32E-003
3126001
1 14E-003

8 0SE-006

— Yotal Patway Ha2ard Index.- 5] 5.0E00T)|

DERMAL CONTACT DUE TO SHOWERING
CW = Concentration of chemicat in water (mgiL)
7200 SAC =7200 sq cm - Skin Surlace Area Available for Contact, (Child), (USEPA 19393)
18200 SAA = 18,200 sq. cm - Skin Surface Area Avaitable for Confact (Aduﬂ), (USEPA 1088a)
350 EF =350 daysiyear - Exposure Frequency, (USEPA 1891c)
0.2 ET =0.2 hoursiday - Exposure Time, (USEPA 1880a)
8 EDC = 6 years - Exposure duration for chidd (1-6 yrs), (OSWER 1991)
24 EDA = 24 years - Exposure duration for adutt (8-30 yrs), {OSWER 1881)
15 BWC = 15 kg - Bady Weight for a chitd (1-6 yrs), [DSWER 1991)
70 BWA = 70 kg - Body Weight for aruit, (QSWER 1981)
30 ATN = 30 years - Averaging Time for non-carcinogenic compounds, (OSWER 1901)
70 ATC = 70 years - Averaging Time ‘or carcinogenic comounds, {OSWER 1091)
0001 CF = Conversion Factor, (1L / 1000 cu.cm). (USEPA 1080a)
PC = Permeabiity Constant (Chemical Spacific)

ERR HIF = CF{{SAC " ET " EF " EDC/BWC] + (SAA * ET * EF * EDA / BWA)) / (ATN)(366)
> ERR HIff « CF((SAC *ET " EF * EDC/BWC) + (SAA*ET*EF * EDA 1 BWA))  (ATC)385)

RID)

2 50E-002
2 50E-002
2 50E-002
2 50E-002
2 50E-002
2 50E-002
2.50E-002
2.50E.002
2 §0E-002
2.508-002
2 50E-002
2.50E-002
2.50E-002
2.50E-002
2.50E-002
2505002
2505002
250002
2.50E-002
2.508-002
2.508-002

250E-002

2.50E-002

RISK (carcmopeanic) = (INTAKE * SLOPE FACTORY}

1 756-005
7 43E-007
§ 726008
1.218-008
2 69E-005

4 16E-005
2 TOE-005
4 11E-003

6.40E-D07
2478005

5.67E006
1.34E-003
2.87E-006

1 B1E006
6 J4E-DO6

6.42E-007
2.34E-008

Total Pathway Risk—5 * 6.05-008

6.00E-001

9.10E-002

3.22E-002

1.36E-002

5.20E-002

1.12E-002

1.90E+000

1.84E+000

4.49-007

1.10E-007

1 I4E-005

8.72€-009

2.95E-007

3.23E-008

3.44E-006

1 18E-006




Table B-13
Inhatation of Groundwater
(Volatitized Contaminants)
Onsite Chidd/Adult
(Cwrrent & Future Residential Scenario) ~
$7th & Broadway
. Risk Assessment

g
T

Wowivioy
S L

1.1-Dichlorcethane $.40E-002| 1.00€+000| 1.03E-001 2.77E-003 1.43E-001 1.94E-002| 4.40E-002 1.19E-002
1,1-Dichioroethane 5.00E-003| 1.00E+000 |-1.03E-001 2.57€-004 4.40E-002 1.10E-004 1.75E-001 1.93E-005
1,1.1-Trichloroethane | 1.30E-002{ 1.00E+000 | 1 03E-001 6.68E-004 2.86E-001 2.34E-003] 4.40E-002 2.86E-004
1,2-Dichloroethane 5.00E-003| 1.00E+000 | 1.03E-C01 2.57E-004 2.86E-003 8.98E-002{ 4.40€-002 1.10E-004 0.10E-002 1(.00E-005

1,2-Dichloroethene(cis) | 6.40E-002| 1.00£+000 | 1. 03E-001 3 28E-003 4.40€-002 1.41E-003
1.2,4-Trimethylbenzene| 4 60E-003| 0.00E+000 1.03E-001 4 40E-002

Acetone 8.00E-003( 1.00E+000 | 1.03E-001 4.11E-004 4.40E-002 1.76E-004

Benzene 1.50E-002| 1.00E+000 | 1 03E-001 7.71E-004 1.70E-003 4.53E-001( 4406-002 3.30E-004 2.90E-002 Q.58E-006
Chioroethane 1.20E-001| 1.0GE+000 | 1.03E-001 6.36E-003 2.86E+000 2.16E-003| 4 4UE-002 2.64E-003

Ethylbenzetia 1.20E-D01| 1.00E+000 | -1 03E-001 6.16E-003 2.86E-001 2.16E+002| 4.40E-D02 2,64E-003

isopropyibenzene 1.00E-D02| 0.00E+000 -1.03E-001 4,40E-D02

Methylena Chioride 5.00E-003| 1.00E+000 | 1.03E-001 2.57E-004 B8.57E-001 3.00E-004 | 4 40E-002 1.10E-004 1.60E-003 1.76E-007
Naphthaiens 1.50E-002| {.00E-001| 1.03E-001 7.71€-005 [ 4.40E-002 3.30E-004

sec-Butyibenzene 2.50E-003 0.00E+000 . 1.03E-001 4 40E-002

tert-Butylbenzens 1.00€-003 | 0.00E+000 ' :1.03E-001 { 4 40E-002

Tetrachiorosthene 5.00E-003 | 1,00E+000 | 1.03E-001 2,57E-004 L 440E-002 1.10E004 1.80E-003 1.98E-007
Toluena 5.30E-002| 1.00E+000} 1.03E-001 2.72E-003 1,14E-001 2.38E-002] 4 40E-002 1.17E.003

Trichlorosthene 7.10E-003| 1.00E+000 | 1,03E-001 3.85E-004 4.40E-002 1,56E-004 6.00E-003 6.38E-007
Trichtorofluoromethane | 2,00E-003| 0,00E+000 '1.03E-001 2.00E-001 4.40E-002

Vinyt Chioride 8.70E-003 | 1.00E+000| 1.03E-001 4.47E-004 440E-002 1.92E-004 3,00E-001 5.75E-005
Xylene (mixed) 4,60E-001 [ 1.00E+000| 1.03E-001 236E-002 8.57E-002 2.76E-001| 4 40E-002 1,01E.002

Inorganics
Arsenic 3.00E-002| 0.00E+000  1.03E-001 4 40E-002 5.00E+001

tood . _ | 7.005-:003|0.00€+000 - 1.03€-001 440002
- 1 Total pathway Risk——> | G18E-005

INHALATION DUE TO "WHOLE HOUSE" ACTIVITIES
# - Assumed Values ! 05 K= Volatization Factor (.0005 x 1000 L/ cu. m), (Andeiman, 1990)
0 VRM = Volatilization Rate (Metals = 0.0 %
0.1 VRS = Volatifization Rate (Semi-Volatiles = 10.0 %
1 VRV = Volatifization Rate (Volatiles = 100 0 %#
15 IRA = 15 cu. mvtir - Inhalation Rate, indoor activity (Adult), (USEPA 19893
350 EF = 350 days/ year - Exposure Frequency, (USEPA 1991c)
30 ED = 30 years - Exposure duration for adult, (USEPA 1991c)
- 70 BWA = 70 kg - Body Weight for adult, (USEPA 1991c})
HIF~NON-CARCINOGENIC----.- .. > 30 ATN = 30 years - Averaging Time for non-carcinogenic compounds {OSW
HIF~CARCINOGENIC-+reeremeeace 70 ATC =70 years - Averaging Time for carcinogenic compounds, (USEPA 1

1.03E-001 HIF = (K * JRA * EF * ED/BWA))/ (ATNX365)
4,40E-002 HIF = (K * IRA * EF * ED/ BWA} / (ATCX365)

RfD = (RIC * 20 cu.m/day / 70 kg)

INTAKE = (CW * HiF)

RISK (non-carcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)



Table B-16
Ingestinn of Groundwater

Adult Waorker
(Current & Future Worker Scenario)
STth & Broadway
Risk Assessment
N . Cluaghs ML svinogeods Miocks Littans Barinegerds Mivons
R e —_— = —
o " © . e o L] e [ LS
oty AAgdety rohgdey | sttt Doniinasy L e e fmpigdnd W Soslibunsy
1,1-Dichioroethane 5.40£-002| 8.15E-003 4.40E-004 1.00E-001 4.40E-003| 3.49E-003 1.89E-004
1.1-Dichloroethene 5.00E-003 | 8.15E-003 4.08E-005 D.D0E-003 4.53E-003| 3.49E-003 1.75E.D05 6.00E-D01 1.05E-005
1,1,1-Trichloroethare 1.30£-002 | 8.15E-003 1.06E-004 9.00E-002 1.18E-D03| 3.49E-003 4.54E-005 i
1,2-Dichioroethane 5.00€-003 | 8.15E-003 4.08E-005 346£-003 1.75E-005 9.10E-002 1.59E-006
1,2-Dichioroethene(cis) | 6.406-002| 8.15E-003 5.22E.004 1.00E-002 522E.002| 3.49E-003 2.24E-004
1,2, 4-Trimethythenzene| 4.60E-003| 8.15E-003 3.75E-005 5.00E-002 7.50£-004 | 3.49E-003 1.61E-005
Acetone 8.00E-003 | 8.15E-003 6.52E-005 1.00E-001 B6.52E-004| 3.48€-003 280E-005
Benzene 1.50E-002 | 8.15E-003 1,22E-004 ~ | 3.49E-003 524E-005 2,90E-002 1.52E-008
Chioroethane 1,20E-001| 8.15E-003 9.78E-D04 4.D0E-001 2.45E-003| 3,49E-003 4.19E-004
Ethyibenzene 1.20E-001 | 8.15€-003 9.78E-004 1.00E-001 9.78E-003| 3,49E-003 4.1SE-004
Isopropytbenzene | 1.00E-002( 8.15E-003 8:15E-005 3.49E-003 349E-005
Methylene Chioride 5.00E-003 | 8.15E-003 4.086-005 6.00E-002 6.79E-004 | 3.49E-003 1.75E-005 7.50E-003 1.31E-0Q7f
Naphthalene 1.506-002| B.15€-003 1.22E-004 4.00£-002 3.08E-003| 3.4S9E-003 5.24E-005
lsec-Butylbenzene 2.50£-003| 8.15E-003 2.04E-005 1.00E-001 2.04E-003| 3.4SE-003 8.74E-006
tert-Butylbenzene 1.00E-003| 8.15E-003 8.1SE-006 2.00E-002 4.08E-004| 349E-003 3.49E-006
Tetrachloroethene 5,00E-003  8.15€-003 4.08E-005 1.00£-002 4.08£-003 3.49E-003 1.75E-005 5,20E-002 9.09E-007
Toluene 5.30E-002 ( 8.15E-003 4.32E-004 2.00E-001 2.16E-003| 3.49E-003 1.85E-004
'Trichloroethene 7.10E-003 | 8.156-003 S5.79E-005 6.00£-003 9.655-003| 3.49E-003 2.48E-005 1.10E-002 2.73E-007
Trichlorcfiuoromethane | 2.00E-003 | 8.156-003 1.63E-005 3.00E-001 S5.44E-005] 3.49E-003 6,99E-006 i
Vinyl Chioride 8.70E-003 | B.15E-003 7.09E-005 3.49E-003 3.04E-005 1.90E+000 5.78E-005]
Xytere (mixed)} 4.60E-001| 8.15E-003 3.75E-003 2.00E+000 1,88E-003] 349E-003 1,61E-003
lnorganics
IArsenic 3.00E-002| 8 15E-003 2.45E-004 3.00£-004 B.158-001( 349€-003 1,05E-004 1.75E+000 1.83E-004[:
Lead .. | 7.00E-003| B1SE-003 5.71E-005 3.49E-003 2.54E-005 :
- - " Total Pathway Hazard Tadex Lg}gm1 TTTT 7T Total Patfiway Rigk-we-- | 2BE-0U4 .
INGESTION OF GROUNDWATER

HIF~-NON-CARCINOGENIC

HIF-CARCINGGENIC--~-

1
25
250
70
30
70

8.15E-003
>  3.49E-003

CW = Concentration of chemical in water (mg/L)

IR = 1.0 Liday - Ingestion Rate of water by an adult (5-30 yrs.), (USEPA 1991c)
ED = 25 yrs - Exposure Duration far an adult worker, (USEPA 1981¢)

EF = 250 days/yr - Exposure Frequency for an adult worker, (USEPA 1991¢)
BWA = 70 kg - Body Weight for adult, {(USEPA 1991¢)

ATN = 30 yrs - Averaging Time for non-carcinogenic compounds, (USEPA 1991¢)
ATC =70 yrs - Averaging Time for carcinogenic compounds, (USEPA 1991¢)

HIF = (IR * EF * ED / BW) I (ATNK365)
HIF = (IR * EF-* ED / BW)/ (ATCH365)
DAILY INTAKE = (CW * HIF)
RISK (non-carcinagenic) = (INTAKE / RD)
= (INTAKE * SLOPE FACTOR)

RISK {carcinogenic)




Table B-17
Nermal Contact with of Groundwater

Adult Warker
(Current & Fatere Worker Scanario)
57ih & Broadway
Risk Asscssment
- — e,
. H “-0-—.—-— Litins Coaguns B ’: .
| e oot . Mot Hanard Homan H Aot
Toewe ] e ot Foober ooy a-d o aote Fiator oy Bormad
20 - -y oy [ ] e ot ) Kagdoyt ) oy doymad ()
1.3-Dichloroethane 5.40E-002] 1,30E-002| 2.97E-002 2.08E-005 S5.00E-003 4.{7E-003| 1.27€-002 3.71E-005
1,1-Dichioroethene 5.00E-003| 5.99E-003| 2.97E-002 B.BOE-007 9.COE-DO3 8.88E-005| 1.27E-002 3.1BE-00T 6.00E-001 1.91E-00T
1,1,1-Trichloroethane | 1.30E-002} 1.76E-002| 2.97€E002 6.79E-006 4.50E-003 1.51E-003| 1.27E-002 2.51€-006
1.2-Dichioroethane 5.00E-003} 9.67E-003] 2.97E-002 1.44E-006 1.27€-002 3.18E-007 9.10E-002 2.89E-008
1,2-Dichioroethene(cis) | 6 40€-002 1.68E-002| 2.97E-002 3.19E-005 5.00E-004 &.38E-002( 1.27E-002 5.21E-005
1,2,4-Trimethylbenzene | 4.60E-003 | 0.00E+000 | 2.97E-002 1.276-002 2.69E-007
Arstona 8.00€-003| 0.00E+000{ 2.97€-002 5.00E-003 1.27E-002 8.14E-007
1Benzene 1.50E-002| 1.11E-001| 2.87€-002 4,94E-005 127002 286E-006 322E-002 9.22E-(08
Chioroethane 1.20E-001{ 9.0VE-003{ 2.97E-002 3.21E-005 2.00E-002 1.60E-D03| 1.27E-002 1.83E-004
Ethylbenzene 1.20E-001 1.37E+000| 2.97E-002 4.88E-003 9.20E-002 5.30E-002( 1.27E-002 1.83E-004
Isopropylbenzene 1,00E-002 | 0.00E+000 | 2.97E-002 1.27E-002 1.27E-006
Mathylene Chioride 5.00E-003| 5.12E-003( 2.97E-002 7.60E-007 3.30E-0G2 2.30E-005| 1.27E-002 3.18E-007 1.36E-002 4.34E-009
{Naphthalene 1.50E-002| 6,69E-002| 2.97€-002 2.93E-005 200E-003 1.47E-002( 1.27E-002 2.85E-006
sec-Bulylbenzene 2.50E-003 | 0.00E+000] 2.97E-002 1.27e-002 7.95E-008
tert-Butylberzene 1.00€-003 | 0.COE+000| 2.97E-002 1.27E002 1.2TE-008
Tetrachloroathens §,.00E-003| 4.54E-002] 2,97E-002 6, 74E-006 1.00E-002 674E-004| 1.27E-002 3.18E-007 5.20E-002 1.65E-008
Toluena 5.30E-002{ 1.01E+000| 2.97E-002 1.50E.003 1.00E-002 1.50E€-001| 1.27€-002 3.5TE-005
Trichloroethens 7.10E-003| 1.62E-002| 2.97€-002 3.41E-006 5.88E-D03 S581E-004) 1.27E-002 641E-007 1.12E-002 7,20E-009
Trichlorofluoromethane | 2,00£-003| 0.00E+000| 2.97E-002 1.27€-002 5,09E-008
'Vinyt Chioride 8.70E-003| 8.32E-003| 2.976-002 2.15E-006 1.27E-002 9.63E-007 1 90E+000 1.83E-006
Xylena {mixed) 4.60E-001{ 5.52E-004| 2.97E-002 7.54E-006 1.84E+000 4.10E-D06| 1.27E-002 2.6BE-003
Inorganics
Arsanic 3.00E-002| 8.57E-004] 2.97E-002 7.63E-007 2P5E-004 268E-003| .27E-002 1,14E-005 1.84E+000 2,11E-005
lead | 7.00E-003| 1.34E-004| 2.97E-002 2.78E-008 1.27E-002 623007 |
NA-DataNolAvalable” =~ "~ ° 7 T T Totel Pathway Hazard Index--—---3 3.0E-00T|7 T Tofal Pathiway R’isk—i--»L' 2,3E.005
DERMAL CONTACT DUE TO SHOWERING
CW = Concentration of chemical in waler {mgA)
18200 SA = 18,200 sq. cm - Skin Surface Area Available for Gontact (Adult), (USEPA 1988a)
i 250 EF = 250 gays/year - Exposure Frequency for Adult Worker, (USEPA 1991c)
0.2 ET = 0.2 hours/day - Exposure Time, {(USEPA 1983a)
25 ED = 25 years - Exposure duration for adull worker, {(OSWER 1981)
70 BW = 70 kg - Body Waight for adult, (OSWER 1991}
30 ATN = 30 years - Averaging Time for non-carcinogenic compounds, (OSWER 1831)
70 ATC = 70 years - Averaging Time for carcinogenic comounds, (OSWER 1991)
0.00t CF = Conversion Factor, (1L / 1000 cu.cm), (USEPA 1988a)
PG = Permeabilily Constant (Chemical Specific)
HIF-~-NON-CARCINCGENIG -~~~ 2.97E-002 HIF = CF[(SA * ET * £F " ED/BW)/ (ATN){365))
HIF «CARCINOGENIC--+ereme > 1.27E-002 HIF = CF|(SA " ET * EF * ED/BW)/ (ATC)(365))

INTAKE = {CW * HIF * PC)
RISK {non-carcinogenic) = (INTAKE / RID)
RISK {carcinogenic) = (INTAKE * SLOPE FACTOR)




TableB-18

Summary of Non-Carcinogenic Risks

57th and North Broadway

Population Medium Exposure Pathway Exposure Hazard
Table Quotient
Number
Current Resident Groundwater, Shallow Aquifer Incidental Ingestion 5.21 3.90E+000
Dermal Contact 5.22 5.90E-001
Inhalation 5.23 8.90E-001
Total Risk: 5.38E+000
Population Hazard Index 5.38E+000
Current Worker Surface Soil (0-3") Incidental Ingestion 5.15 1.70E-002
Dermal Contact 5.16 6.10E-001
Inhalation 5.17 7.30E-004
Total Risk: 6.28E-001
Groundwater, Shallow Aquifer Incidental Ingestion 5.24 9.20E-001
Dermal Contact 5.25 3.00E-001
Total Risk: 1.22E+000
Population Hazard Index 1.85E+000
Future Resident Groundwater, Shallow Aquifer Incidental Ingestion 5.21 3.90E+000
Dermal Contact 5.22 5.90E-001
Inhalation 5.23 8.90E-001
Total Risk: 5.38E+000
Population Hazard Index 5.38E+000
Future Worker Surface and Subsurface Soil Incidental Ingestion 5.18 1.80E-002
(0-129 Dermal Contact 5.19 6.60E-001
Inhalation 5.20 7.80E-004
Total Hazard Index: 6.79E-001
Groundwater, Shallow Aquifer Ingestion 5.24 9.20E-001
Dermal Contact 5.25 3.00E-001
Total Hazard Index: 1.22E+000
Population Hazard Index 1.90E+000




TableB-19
Summary of Carcinogenic Risks
57th and North Broadway

Population Medium Exposure Pathway Exposure RME
Table RISK
Number
Current Resident Groundwater, Shallow Aquifer Incidental Ingestion 5.21 1.10E-003
Dermal Contact 5.22 6.90E-006
Inhalation 5.23 9.80E-005
Total Risk: 1.20E-003
Population Risk: 1.20E-003
Current Worker Surface Soil (0-3") Incidental Ingestion 5.15 1.90E-006
Dermal Contact 5.16 1.90E-006
Inhalation 5.17 3.50E-007
Total Risk: 4.15E-006
Groundwater, Shallow Aquifer Incidental Ingestion 5.24 2.60E-004
Dermal Contact 5.25 2.30E-005
Total Risk: 2.83E-004
Population Risk: 2.87E-004
Future Resident Groundwater, Shallow Aquifer Incidental Ingestion 5.21 1.10E-003
Dermal Contact 5.22 6.90E-006
Inhalation 5.23 9.80E-005
Total Risk: 1.20E-003
Population Risk: 1.20E-003
Future Worker Surface and Subsurface Soil Incidental Ingestion 5.18 1.90E-006
(0-129 Dermal Contact 5.19 2.60E-006
Inhalation 5.20 3.50E-007
Total Hazard Index: 4.85E-006
Groundwater, Shallow Aquifer Ingestion 5.24 2.60E-004
Dermal Contact 5.25 2.30E-005
Total Hazard Index: 2.83E-004
Population Risk: 2.88E-004




Table 2-5

Numerical Vaues of Chemical-Specific TBCsfor Contaminants of Concern in Sail

No chemical-specific ARARs were identified for the contaminants of concern in soil at the site.
Values listed are TBCs.

Blanks indicate data not available.

*KDHE "Interim Remedial Guidelines (IRGs) for Contaminated Soils," October 1995. Values listed
are for non-residential areas.

**The values listed are for o-xylene, which has the lowest soil screening values.

Contaminant Soil Screening Levels - USEPA Region 11l Risk- KDHE
Transfer from Soil to: Based Concentrations IRGs*
Groundwater Air Industrial Residential
Exposure Exposure
mg/kg mg/kg mg/kg mg/kg mg/kg
Toluene 12 650 410,000 16,000 1,500
4-Methyl-2-pentanone 160,000 6,300 17,000
Ethylbenzene 13 400 200,000 7,800 1,980
Xylenes 190** 410** 1,000,000 160,000 630
Notes:

Feasibility Study Report

July 1998
Revised March 1999 Pagelof 1

57th North Broadway Site
46100.112-02
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TableC-1

Present Worth Cost Estimate
Groundwater Alternative 1- No Action

Cogt Egtimated Component Quantity Units | UnitsCogt | Capital Cost Annua
Cost

CAPITAL COST

TOTAL CAPITAL COST $0

ANNUAL O&M COST

Five-Year Review @ 5, 10, 15, 20, 25, 1|1 LS $15,000 $15,000

and 30 yrs

TOTAL PRESENT WORTH O&M COST $41,700

TOTAL PRESENT WORTH $41,700

5 percent discount rate used to calculate present worth.




Table C-2

Present Worth Cost Estimate
Groundwater Alternativel - No Action

Total
Yearly O& Intermittent Annua 0&
Year M Cogt* O&M Costs M Cost Intermittent O&M Costs Include:

1 $0 $0 $0

2 $0 $0 $0

3 $0 $0 $0

4 $0 $0 $0

5 $0 $15,000 $15,000 | 5yr review

6 $0 $0 $0

7 $0 $0 $0

8 $0 $0 $0

9 $0 $0 $0

10 $0 $15,000 $15,000 | 5yr review

11 $0 $0 $0

12 $0 $0 $0

13 $0 $0 $0

14 $0 $0 $0

15 $0 $15,000 $15,000 | 5yrreview

16 $0 $0 $0

17 $0 $0 $0

18 $0 $0 $0

19 $0 $0 $0

20 $0 $15,000 $15,000 | 5yr review

21 $0 $0 $0

22 $0 $0 $0

23 $0 $0 $0

24 $0 $0 $0

25 $0 $15,000 $15,000 | 5yr review

26 $0 $0 $0

27 $0 $0 $0

28 $0 $0 $0

29 $0 $0 $0

30 $0 $15,000 $15,000 | 5yr review
Present Worth of Annual O&M $41,730

* There are no yearly O& M cogts for this alternative.




Table C-3

Present Worth Cost Estimate
Groundwater Alternative 2 - Natural Attenutation

Cogt Egtimate Component

[ Quantity |

Units | Unit Cogt |Capital Cost | Annual Cost

CAPITAL COST

Monitoring Wells (4 sets of 2,2" PV C wells
ingtalled to depths of 25 and 40 feet)

260

VLF

$25

$6,500

DIRECT CAPITAL COST SUBTOTAL

$6,500

Bid Contingency (15%)

$1,000

Scope Contingency (15%)

$1,000

TOTAL DIRECT CAPITAL COST

$8,500

Permitting and Lega (5%)

$400

Congtruction Services (10%)

$900

CONSTRUCTION COST TOTAL

$9,800

Engineering Design (8%)

$800

TOTAL CAPITAL COST

$10,600

ANNUAL O&M COST

Five-Year Review @ 5, 10, 15, 20, 25, and 30
yrs

LS

$15,000

$15,000

Groundwater Monitoring (Analysis only)

Years 1 through 5

Quarterly sampling of 20 monitoring
wells

for VOCs, DO, Nitrates, Iron (I1),Sulfate,
Sulfide, Bromide, Oxidation/Reduction
Potential, pH, Temperature, and TOC

80

$300

Years 6 through 30
Semi-annual sampling of 20 monitoring
wellsfor VOCs.

40

$125

$24,000

$5,000

Groundwater Monitoring (Labor only)

Years 1 through 5
2 Level P1 personsfor 2-8 hour days per
sampling event

128

HR

$60

Years 1 through 5 Evauation of Sample
results

40

HR

$60

Years 6 through 30
2 Level P1 personsfor 2-8 hour day per
sampling event

HR

$60

Y ears 6 through 30 Evaluation of Sample
Results

40

HR

$60

Preparation of Health and Safety Plan (Year 1
only)

40

HR

$60

Preparation of O&M Manual (Year 1 only)

80

HR

$60

Preparation of QA/Sampling Plan (Year 1 only)

60

HR

$60

$7,700

$2,400

$3,800

$2,400

$2,400

$4,800

$3,600

TOTAL PRESENT WORTH O&M COST

$323,300

TOTAL PRESENT WORTH

$333,900

5 percent discount rate used to calculate present worth.




Table C-4
Present Worth Cost Estimate
Groundwater Alternative 2 - Natural Attenutation

Total
Yearly O& Intermittent Annua O&

Y ear M Cost* O&M Costs M Costs Intermittent O& M Costs Include:
1 $0 $44,900 $44,900 | Year 1 (plansand gw monitoring)
2 $0 $34,100 $34,100 | Years1-5
3 $0 $34,100 $34,100 | Years1-5
4 $0 $34,100 $34,100 | Years1-5
5 $0 $49,100 $49,100 | Years1-5 and 5yr review
6 $0 $11,200 $11,200 | Years6-30
7 $0 $11,200 $11,200 | Years6-30
8 $0 $11,200 $11,200 | Years6-30
9 $0 $11,200 $11,200 | Years6-30

10 $0 $26,200 $26,200 | Years6-30 and 5 yr review
11 $0 $11,200 $11,200 | Years6-30
12 $0 $11,200 $11,200 | Years6-30
13 $0 $11,200 $11,200 | Years6-30
14 $0 $11,200 $11,200 | Years6-30
15 $0 $26,200 $26,200 | Years6-30 and 5 yr review
16 $0 $11,200 $11,200 | Years6-30
17 $0 $11,200 $11,200 | Years6-30
18 $0 $11,200 $11,200 | Years6-30
19 $0 $11,200 $11,200 | Years6-30
20 $0 $26,200 $26,200 | Years6-30 and 5 yr review
21 $0 $11,200 $11,200 | Years6-30
22 $0 $11,200 $11,200 | Years6-30
23 $0 $11,200 $11,200 | Years6-30
24 $0 $11,200 $11,200 | Years6-30
25 $0 $26,200 $26,200 | Years6-30 and 5 yr review
26 $0 $11,200 $11 200 | Years6-30
27 $0 $11,200 $112200 | Years6-30
28 $0 $11,200 $11,200 | Years6-30
29 $0 $11,200 $11,200 | Years6-30
30 $0 $26,200 $26,200 | Years6-30 and 5 yr review
Present Worth of Annual O&M $323,333

* There are no yearly O& M cogtsfor this alternative.




Table C-5

Present Worth Cost Estimate

Groundwater Alternative 3 - Containment/Air Stripping with Tray Aeration

Cost Estimate Component [Quantity | Units | Unit Cost | Capital Cost | Annua Cost
CAPITAL COST
Extraction Wells (3 - 8" PVC wellsintaled to depth of 40 120 VLF $60 $7,200
feet)
Submersible Pump (wire tlow and control devices) 3| EA $2,000 $6,000
Groundwater Collection Double Containment Piping 6700 LF $22.50 $150,800
(includes PV C piping, bedding, and trenching)
Chain-Link Fencing (6 ft high) 60| LF $13.53 $800
Swing Gate (6 ft high, 12 ft opening) 1 EA $400, $400
Concrete Well Vaults (Extraction wells only) 4 EA $1,100 $4,400
Prefabricated Structure 1| EA $3,000 $3,000
Purchased Package (Air Stripper) 1 LS $50,000 $50,000
Other Direct Costs for Packaged System (includes 1] LS FRHAAFIH $130,000
acid wash system)
Discharge Piping to Drainage Ditch (includes PV C 160| LF $10, $1,600
piping, bedding, and trenching)
Monitoring Wells (4 sets of 2, 2 PVC wells 260 VLF $25) $6,500
installed to depths of 25 and 40 feet)
Treatability Study 1l LS $30,000 $30,000
DIRECT CAPITAL COST SUBTOTAL $390,700
Bid Contingency (15%) $58,600
Scope Contingency (15%) $58,600
TOTAL DIRECT CAPITAL COST $507,900
Permitting and Legal (5%) $25,400
Construction Services (10%) $50,800
CONSTRUCTION COST TOTAL $584,100
Engineering Design (8%) $46,700
TOTAL CAPITAL COST $630,800
ANNUAL O&M COST
Electrical Cogt (810 K Whiday) * | 205700] Kwh | $0.08 $23,700
Groundwater Monitoring (Analysis only)
Year 1 2400 EA $125 $30,000

Monthly sampling of 20 monitoring wells for
VOCs (sandard turnaround)




Table C-5

Present Worth Cost Estimate
Groundwater Alternative 3 - Containment/Air Stripping with Tray Aeration

Cogt Egtimate Componet Quantity| Units | Unit Cost| Capitd Cost | Annua Cost
Years 7 through 6 80| EA $125 $10,000
Quarterly sampling of 20 monitoring wells for
VOCs (standard turnaround)

Years 7 through 30 40 EA $125 $5,000
Semi-annual sampling of 20 monitoring wells
for VOCs (standard turnaround)

Groundwater Monitoring (Labor only)

Y ear 1 384, HR $60 $23,000
2 Level P1 personsfor 2-8 hour days per

sampling event

Years 2 through 6 128 HR $60 $7,700
2 Level P1 personsfor 2-8 hour days per

sampling event

Years 7 through 30 64| HR $60 $3,800
2 Level P1 personsfor 2-8 hour days per

sampling event

Treatment Plant Effluent Monitoring (Monthly 12 EA $125 $1,500

monitoring for VOCs, standard turnaround)

Preparation or Health and Safety Plan (Year lonly 40 HR $60 $2,400

Preparation of O&M Manual (Year 1 only) so| HR $60 $4,800)

Preparation ot QA/Sampling Plan (Year 1 only) 60 HR $60 $3,600||

Five-Year Review @ 5, 10, 15, 20, 25 and 30 years 1 Ls | $15000 $15,000)

Maintenance Allowance (15% of purcharsed 1l LS $7,500 $7,500

equiment delivered) (includes acid feed)

Operator Requirement (2 hour/day) 730 HR $25 $18,300

TOTAL PRESENT WORTH O&M COST $1,050,100

TOTAL PRESENT WORTH $1,680,900

5 percent discount rate used to calculate present worth.
* Electrical cogts include costs to operate 3 - 10 hp extraction well pumps and a 15 hp compressor.



Table C-6

Present Worth Cost Estimate

Groundwater Alternative 3 - Containment/Air Stripping with Tray Aeration

Cost Estimate Component Quantity Units Unit Cost  Capital Cost  Annual Cost

CAPITAL COSTS

Extraction Wells (3 - 8" PVC wellsingtalled to 120 VLF $60 $7,200

depth of 40 feet)

Submersible Pump (wire flow and control 3 EA $2,000 $6,000

devices)

Groundwater Collection Double Containment 6700 LF $22.50 $150,800

Piping (includes PV C piping, bedding, and

trenching)

Chain-Link Fencing (6 ft high) 60 LF $13.53 $800

Swing Gate (6 ft high, 12 ft opening) 1 EA $400 $400

Concrete Well Vaults (Extraction wells only) 4 EA $1,100 $4,400

Prefabricated Structure 1 EA $3,000 $3,000

Purchased Packaged (Air Stripper) 1 LS $50,000 $50,000

Other Direct Costs for Packaged System 1 LS R $130,000

(includes acid wash system)

Discharge Piping to Drainage Ditch (includes 160 LF $10 $1,600

PV C piping, bedding, and trenching)

Monitoring Wells (4 sets of 2, 2" PVC wells 260 VLF $25 $6,500

installed to depths of 25 and 40 feet)

Treatability Study 1 LS $30,000 $30,000

DIRECT CAPITAL COST SUBTOTAL $390,00
Bid Contingency (15%) $58,600
Scope Contingency $58,600

TOTAL DIRECT CAPITAL COST $507,900
Permitting and Legal (5%) $25,400
Construction Services (10%) $50,800

CONSTRUCTION COSTSTOTAL $584,100
Engineering Design (8%) $46,700

TOTAL CAPITAL COST $630,800

ANNUAL O&M COSTS

Electrical Costs (810 KWh/day) * 295700 KWh $0.08 $23,700

Groundwater Monitoring (Analysis only)
Year 1 240 EA $125 $30,000

Monthly sampling of 20 monitoring walls
for VOCs (standard turnaround)




Present Worth Cost Estimate
Groundwater Alternative 3 - Containment/Air Stripping with Tray Aeration

Table C-6

Cost Estimate Component Quantity Units Unit Cost | Capital Cost | Annual Cost
Years 2 through 6 80 EA $125 $10,000
Quarterly sampling of 20 monitoring wells
for VOCs (standard turnaround)

Years 7 through 30 40 EA $125 $5,000
Semi-annual sampling of 20 monitoring
wells for VOCs (standard turnaround)

Groundwater Monitoring (Labor only)

Year 1 384 HR $60 $23,000
2 Level P1 persons for 2-8 hour days per

sampling event

Years 2 through 6 128 HR $60 $7,700
2 Level P1 persons for 2-8 hour days per

sampling event

Years 7 through 30 64 HR $60 $3,800
2 Level P1 persons for 2-8 hour days per

sampling event

Treatment Plant Effluent Monitoring (Monthly 12 EA $125 $1,500

monitoring for VOCs, standard turnaround)

Preparation of Health and Safety Plan (Year 1 40 HR $60 $2,400

only)

Preparation of O& M Manual (Year 1 only) 80 HR $60 $4,800

Preparation of QA/Sampling Plan (Year 1 only) 60 HR $60 $3,600

Five-Year Review @ 5, 10, 15, 20, 25 and 30 1 LS $15,000 $15,000

years

Maintenance Allowance (15% of purchased 1 LS $7,500 $7,500

equipment delivered) (includes acid feed)

Operator Requirement (2 hour/day) 730 HR $25 $18,300

TOTAL PRESENT WORTH O&M COST $1,050,100

TOTAL PRESENT WORTH $1,680,900

5 percent discount rate used to calculate present worth.

* Electrical costsinclude costs to operation 3 - 10 hp extraction well pumps and a 15 hp compressor.




Table C-6
Present Worth Cost Estimate
Groundwater Alternative 3 - Containment/Air Stripping with Tray Aeration

Total
Y early O& Intermittent Annua O&

Y ear M Cog* O&M Cogts | M Costs Intermittent O& M Costs Include:
1 $51,000 $63,800 $114,800 | Year 1 (plans, monitoring)
2 $51,000 $17,700 $68,700 | Years2-6
3 $51,000 $17,700 $68,700 | Years2-6
4 $51,000 $17,700 $68,700 | Years2-6
5 $51,000 $32,700 $83,700 | Years2-6 and 5 yr review
6 $51,000 $17,700 $68,700 | Years2-6
7 $51,000 $8,800 $59,800 | Years7-30
8 $51,000 $8,800 $59,800 | Years 7-30
9 $51,000 $8,800 $59,800 | Years7-30

10 $51,000 $23,800 $74,800 | Years 7-30 and 5 yr review
11 $51,000 $8,800 $59,800 | Years7-30
12 $51,000 $8,800 $59,800 | Years7-30
13 $51,000 $8,800 $59,800 | Years7-30
14 $51,000 $8,800 $59,800 | Years7-30
15 $51,000 $23,800 $74,800 | Years 7-30 and 5 yr review
16 $51,000 $8,800 $59,800 | Years7-30
17 $51,000 $8,800 $59,800 | Years7-30
18 $51,000 $8,800 $59,800 | Years 7-30
19 $51,000 $8,800 $59,800 | Years 7-30
20 $51,000 $23,800 $74,800 | Years 7-30 and 5 yr review
21 $51,000 $8,800 $59,800 | Years7-30
22 $51,000 $8,800 $59,800 | Years7-30
23 $51,000 $8,800 $59,800 | Years7-30
24 $51,000 $8,800 $59,800 | Years7-30
25 $51,000 $23,800 $74,800 | Years 7-30 and 5 yr review
26 $51,000 $8,800 $59,800 | Years7-30
27 $51,000 $8,800 $59,800 | Years 7-30
28 $51,000 $8,800 $59,800 | Years 7-30
29 $51,000 $8,800 $59,800 | Years 7-30
30 $51,000 $23,800 $74,800 | Years 7-30 and 5 yr review
Present Worth of Annual O&M $1,050,081

*Yearly O&M cogsinclude: electricity, treatment plant effluent monitoring, maintenance, and operator.




Table C-7
Present Worth Cost Estimate
Groundwater Alternative 4 - Containment/In Situ V apor Stripping

Cost Estimate Component | Quantity | Units [ UnitCost [ Capital Cost | Annua Cost
CAPITAL COSTS
In Situ Vapor Stripping Wells (10 - 8" PVC 400 VLF $125 $50,000
installed to depth of 40 feet with 2 screened
intervals
System Component Piping (includes PV C piping, 1700 LF $18.00 $30,600
trenching, installation, bedding materials, and
backfill)
Mechanical System Components 1 LS $30,000 $30,000
Other Direct Costs for Mechanical System 1 LS $80,000 $80,000
Components (includes acid feed system)
Treatability Study 1 LS $30,000 $30,000
DIRECT CAPITAL COST SUBTOTAL $220,600
Bid Contingency (15%) $33,100
Scope Contingency (15%) $33,100
TOTAL DIRECT CAPITAL COST $286,800
Permitting and Lega (5%) $14,300
Construction Services (10%) $28,700
CONSTRUCTION COSTSTOTAL $329,800
Engineering Design (8%) $26,400
TOTAL CAPITAL COST $356,200
ANNUAL O&M COSTS
Electrical Costs (432 K Wh/day)* 157700  Kwh | $0.08 | | $12,600
Groundwater Monitoring (Analysis Only)
Year 1 240 EA $125 $30,000

Monthly sampling of 20 monitoring wells
for VOCs (standard turnaround)

Years 2 through 6 80 EA $125 $10,000

Quarterly sampling of 20 monitoring wells
for VOCs (standard turnaround)

Years 7 through 30 40 EA $125 $5,000

Semi-annual sampling of 20 monitoring

wells for VOCs (standard turnaround)




Table C-7
Present Worth Cost Estimate
Groundwater Alternative 4 - Containment/In Situ Vapor Stripping

Cost Edtimate Component [ Quantity | Units [ Unit Cog [ Capital Cost [ Annual Cost
Groundwater Monitoring (Labor only)
Yea 1 384 HR $60 $23,000

2 Level P1 persons for 2-8 hour days per
sampling event

Years 2 through 6 128 HR $60 $7,700

2 Level P1 persons for 2-8 hour days per
sampling event

Years 7 through 30 64 HR $60 $3,800

2 Level P1 persons for 2-8 hour days per
sampling event

Preparation of Health and Safety Plan (Year 1 40 HR $60 $2,400
only)

Preparation of O& M Manual (Year 1 only) 80 HR $60 $4,800
Preparation of QA/Sampling Plan (Year 1 only) 60 HR $60 $3,600
Five-Year @ 5, 10, 15, 20, 25, and 30 yrs 1 LS $15,000 $15,000
Maintenance Allowance (12% of purchased 1 LS $3,600 $3,600
equipment delivered)

Acid Feed Addition Costs (includes chemical 12 HR $500 $6,000
costs

Operator Requirement (2 hour/day) 730 HR $25 $18,300
TOTAL PRESENT WORTH O&M COST $888,700

TOTAL PRESENT WORTH $1,244 900

5  percent discount rate used to calculate present worth.
*  Electrical costsinclude costs to operate 12 - 2 hp blowers. 24 hours per day, 365 days per year.



Table C-8

Present Worth Cost Estimate
Groundwater Alternative 4 - Containment/In Situ Vapor Stripping

Total

Y early O& Intermittent Annua O&

Y ear M Cog* O&M Cogts | M Costs Intermittent O& M Costs Include:
1 $40,500 $63,800 $104,300 | Year 1 (plans, monitoring)
2 $40,500 $17,700 $58,200 | Years2-6
3 $40,500 $17,700 $58,200 | Years2-6
4 $40,500 $17,700 $58,200 | Years2-6
5 $40,500 $32,700 $73,200 | Years2-6 and 5 yr review
6 $40,500 $17,700 $58,200 | Years2-6
7 $40,500 $8,800 $49,300 | Years 7-30
8 $40,500 $8,800 $49,300 | Years 7-30
9 $40,500 $8,800 $49,300 | Years 7-30

10 $40,500 $23,800 $64,300 | Years 7-30 and 5 yr review
11 $40,500 $8,800 $49,300 | Years 7-30
12 $40,500 $8,800 $49,300 | Years 7-30
13 $40,500 $8,800 $49,300 | Years 7-30
14 $40,500 $8,800 $49,300 | Years 7-30
15 $40,500 $23,800 $64,300 | Years 7-30 and 5 yr review
16 $40,500 $8,800 $49,300 | Years 7-30
17 $40,500 $8,800 $49,300 | Years 7-30
18 $40,500 $8,800 $49,300 | Years 7-30
19 $40,500 $8,800 $49,300 | Years 7-30
20 $40,500 $23,800 $64,300 | Years 7-30 and 5 yr review
21 $40,500 $8,800 $49,300 | Years 7-30
22 $40,500 $8,800 $49,300 | Years 7-30
23 $40,500 $8,800 $49,300 | Years 7-30
24 $40,500 $8,800 $49,300 | Years 7-30
25 $40,500 $23,800 $64,300 | Years 7-30 and 5 yr review
26 $40,500 $8,800 $49,300 | Years 7-30
27 $40,500 $8,800 $49,300 | Years 7-30
28 $40,500 $8,800 $49,300 | Years 7-30
29 $40,500 $8,800 $49,300 | Years 7-30
30 $40,500 $23,800 $64,300 | Years 7-30 and 5 yr review
Present Worth of Annual O&M $888,671

*Yearly O&M cogts include: electricity, maintenance, and operator.




Table C-9

Present Worth Cost Estimate

Groundwater Alternative 5 - Active Restoration/Air Stripping with Tray Aeration

[Cost Estimate Component Quantity Units Unit Cost | Capitad Cost Annual Codi]
CAPITAL COSTS
Extraction Wells (6 - 8" PVC wellsinstalled 240 VLF $60 $14,400
to depth of 40 feet)
Submersible Pump (wire flow and control 6 EA $2,500 $15,000
devices)
Groundwater Collection Double Containment 10000 LF $22.50 $225,000
Piping (includes PV C piping, bedding, and
trenching)
Chain-Link Fencing (6 ft high) 60 LF $13.53 $800
Swing Gate (6 ft high, 12 ft opening) 1 EA $400 $400
Concrete Well Vaults (Extraction wells only) 6 EA $1,100 $6,600
Prefabricated Structure 1 EA $5,000 $5,000
Purchased Packaged (Air Stripper) 1 LS $60,000 $60,000
Other Direct Costs for Packaged System 1 LS $155,000 $155,000
(includes acid wash system)
Discharge Piping to Drainage Ditch (includes 400 LF $10 $4,000
PV C piping, bedding, and trenching)
Monitoring Wells (4 setsof 2, 2" PVC wells 260 VLF $25 $6,500
installed to depths of 25 and 40 feet)
Treatability Study 1 LS $30,000 $30,000
DIRECT CAPITAL COST SUBTOTAL $522,700
Bid Contingency (15%) $78,400
Scope Contingency (15%) $78,400
TOTAL DIRECT CAPITAL COST $679,500
Permitting and Legal (5%) $34,000
Congtruction Services (10%) $68,000
CONSTRUCTION COSTS TOTAL $781,500
Engineering Design (8%) $62,500
TOTAL CAPITAL COST $844,000
ANNUAL O&M COSTS
Electrical Costs (1620 K Wh/day) 591300 KWh $0.08 $47,300
Groundwater Monitoring (Analysis only)
Year 1 240 EA $125 $30,000
Monthly sampling of 20 monitoring
wellsfor VOCs (standard turnaround)
Years 2 through 6 80 EA $125 $10,000
Quarterly sampling of 20 monitoring
wellsfor VOCs (standard turnaround)
Years 7 through 20 40 EA $125 $5,000
Semi-annual sampling of 20 monitoring
wellsfor VOCs (standard turnaround)
Groundwater Monitoring (Labor only)
Year 1 384 HR $60 $23.000




Present Worth Costs Estimate

Table C-9

Groundwater Alternative 5 - Active Restoration/Air Stripping with Tray Aeration

Cost Estimate Component Quantity Units Unit Cost | Capita Cost Annual Cost
2 Level P1 personsfor 2-8 hour days per sampling
event
Years 2 through 6 128 HR $60 $7,700
2 Level P1 personsfor 2-8 hour days per sampling
event
Years 7 through 20 64 HR $60 $3,800
2 Level P1 personsfor 2-8 hour days per sampling
event
Treatment Plant Effluent Monitoring (M onthly monitoring 12 EA $125 $1,500
for VOCs, standard turnaround)
Preparation of Health and Safety Plan (Year 1 only) 40 HR $60 $2,400
Preparation of O& M Manual (Year 1 only) 80 HR $60 $4,800
Preparation of QA/Sampling Plan (Year 1 only) 60 HR $60 $3,600
Five-Year Review @ 5, 10, 15, and 20 yrs 1 LS $15,000 $15,000
Maintenance Allowance (15% of purchased equipment 1 LS $9,000 $9,000
delivered) (includes acid feed)
Operator Requirement (2 hour/day) 730 HR $25 $18,300
TOTAL PRESENT WORTH O&M COST $1,145,700
TOTAL PRESENT WORTH $1,989,700

5 percent discount rate used to calculate present worth.

* Electrical cogtsinclude coststo operate 6 - 10 hp extraction well pumps and a 30 hp compressor.




Table C-10

Present Worth Cost Estimate
Groundwater Alternative 5 - Active Restoration/Air Stripping with Tray Aeration

Total
Yealy O& Intermittent Annua O&
Year M Cost* O&M Costs M Costs Intermittent O&M Costs Include:
1 $76,100 $62,800 $139,900 | Year 1
2 $76,100 $13,800 $89,900 | Year 2-6
3 $76,100 $13,800 $89,900 | Year 2-6
4 $76,100 $13,800 $89,900 | Year 2-6
5 $76,100 $28,800 $104,900 | Year 2-6 and 5 yr review
6 $76,100 $13,800 $89,900 | Year 2-6
7 $76,100 $6,500 $82,600 | Year 7-20
8 $76,100 $6,500 $82,600 | Year 7-20
9 $76,100 $6,500 $82,600 | Year 7-20
10 $76,100 $20,000 $96,100 | Year 7-20 and 5 yr review
11 $76,100 $6,500 $82,600 | Year 7-20
12 $76,100 $6,500 $82,600 | Year 7-20
13 $76,100 $6,500 $82,600 | Year 7-20
14 $76,100 $6,500 $82,600 | Year 7-20
15 $76,100 $20,000 $96,100 | Year 7-20 and 5 yr review
16 $76,100 $6,500 $82,600 | Year 7-20
17 $76,100 $6,500 $82,600 | Year 7-20
18 $76,100 $6,500 $82,600 | Year 7-20
19 $76,100 $6,500 $82,600 | Year 7-20
20 $76,100 $20,000 $96,100 | Year 7-20 and 5 yr review
Present Worth of Annual O&M $1,145,673

* Yearly O&M costs include: electricity, treatment plant effluent monitoring, maintenance, and operator.




Table C-11
Present Worth Cost Estimate
Groundwater Alternative 6 - Active Restoration/In Situ Vapor Stripping

Cost Eslimate Component [ Quantity | Units | Unit Cost [ Capital Cost | Annua Cost
CAPITAL COST

In Situ Vapor Stripping Wells (20 - 8" PVC ingtaled 800 | VLF $125 $100,000

to depth of 40 feet with 2 screened intervals)

System Component Piping (includes PV C piping, 2000 LF $18.00 $36,000

trenching, installation, bedding materials, and

backfill)

Mechanical System Components 1 LS $67,000 $67,000

Other Direct Costs for Mechanical System 1 LS Fok Kk kKKK $175,000

Components (includes acid feed system)

Treatability Study 1 LS $30,000 $30,000
DIRECT CAPITAL COST SUBTOTAL $408,000
Bid Contingency (15%) $61,200
Scope Contingency (15%) $61,200
TOTAL DIRECT CAPITAL COST $530,400
Permitting and Legal (5%) $26,500
Congtruction Services (10%) $53,000
CONSTRUCTION COSTS TOTAL $609,900
Engineering Design (8%) $48,800
TOTAL CAPITAL COST $658,700
ANNUAL O&M COSTS
Electrical Costs (864 K Whday)* | 315400 | KWh | $0.08 | | $25,200
Groundwater Monitoring (Analysis Only)
Year 1 240 EA $125 $30,000

M onthly Sampling of 20 monitoring wells for
V OCs (standard turnaround)

Years 2 through 10 80 EA $125 $10,000

Quarterly sampling of 20 monitoring wells for
VOCs (standard turnaround)

Groundwater Monitoring (Labor Only)

Year 1 384 HR $60 $23,000
2 Level P1 personsfor 2-8 hour days per sampling
event
Years 2 through 10 128 HR $60 $7,700
2 Level P1 personsfor 2-8 hour days per sampling
event
Preparation of Health and Safety Plan (Year 1 only) 40 HR $60 $2,400
Preparation of O& M Manual (Year 1 only) 80 HR $60 $4,800

Preparation of QA/Sampling Plan (Year 1 only) 60 HR $60 $3,600




Present Worth Cost Estimate

Table C-11

Groundwater Alternative 6 - Active Restoration/In Situ V apor Stripping

Cost Estimate Component Quantity Units Unit Cost Capital Cost Annual Cost
Five-Year Review @ 5 and 10 yrs 1 LS $15,000 $15,000
Maintenance Allowance (12% of purchased 1 LS $8,040 $8,000
equipment delivered)

Acid Feed Addition Costs (includes chemical 24 EA $500 $12,000
costs)

Operator Requirement (2 hour/day) 730 HR $25 $18,300
TOTAL PRESENT WORTH O&M COST $691,900

TOTAL PRESENT WORTH $1,350,600

5 percent discount rate used to calculate present worth.

* Electrical costsinclude costs to operate 24 - 2 hp blowers, 24 hours per day, 365 days per year.




Table C-12
Present Worth Cost Estimate
Groundwater Alternative 6 - Active Restoration/In Situ V apor Stripping

Total
Yealy O& Intermittent Annua O&

Year M Cost* O&M Costs M Costs Intermittent O&M Costs Include:
1 $63,500 $63,800 $127,300 | Year 1 (plans and monitoring)
2 $63,500 $17,700 $81,200 | Years2-10
3 $63,500 $17,700 $81,200 | Years2-10
4 $63,500 $17,700 $81,200 | Years2-10
5 $63,500 $32,700 $96,200 | Years2-10 and 5 yr review
6 $63,500 $17,700 $81,200 | Years2-10
7 $63,500 $17,700 $81,200 | Years2-10
8 $63,500 $17,700 $81,200 | Years2-10
9 $63,500 $17,700 $81,200 | Years2-10
10 $63,500 $32,700 $96,200 | Years2-10 and 5 yr review

Present Worth of Annual O&M $691,871

* Yearly O&M costs include: electricity, treatment plant effluent monitoring, maintenance,
and operator.




Table C-13
Present Worth Cost Estimate
Groundwater Alternative 7 - Active Restoration/In Situ Chemical Oxidation

Cost Estimate Component

Quantity

Units

Unit Cost

Capital Cost

Annual Cost

CAPITAL COSTS

In Situ Chemical Oxidation System
(includes geoprobe installation, reagent
cogts, etc., at each of 1000 locations)
(assume 10 lines of injection points,
1000 feet long, with 10-foot spacing
located in the high contaminant
concentration areas)

1000

EA

$800

$800,000

In Situ Vapor Stripping Wells (12-8"
PV C ingtalled to depth of 40 feet with 2
screened intervals)

480

VLF

$125

$60,000

System Component Piping (includes
PV C piping, trenching, installation,
bedding materials, and backfill)

2000

LF

$18.00

$36,000

Mechanical System Components

LS

$150,000

$150,000

Other Direct Cost for Mechanical
System Components (includes acid feed
systems)

LS

$375,000

$375,000

Treatability Study

LS

$50,000

$50,000

DIRECT CAPITAL COST SUBTOTAL

41,471,000

Bid Contingency (15%)

$220,700

Scope Contingency (15%)

$220,700

TOTAL DIRECT CAPITAL COST

$1,912,400

Permitting and Legal (5%)

$95,600

Construction Services (10%)

$191,200

CONSTRUCTION COST TOTAL

$2,199,200

Engineering Design(8%)

$175,900

TOTAL CAPITAL COST

$2,375,100

ANNUAL O&M COST

Electrical Cost (432 K Wh/day)*

157700

KWh

$0.08

$12,600

Groundwater monitoring (Anaysis
Only)

Year 1

Monthly sampling of 20 monitoring
wellsfor VOCs (standard
turnaround)

240

$125

$30,000

Years 2 through 10
Quarterly sampling of 20
monitoring wellsfor VOCs
( standard turnaround)

80

$125

$10,000

Groundwater Monitoring ( Labor only)

Year 1
2 Levels P1 person for 2-8 hour
days per sampling events

384

HR

$60

$23,000

Years 2 through 10
2 Levels P1 person for 2-8 hour
days per sampling events

128

HR

$60

$7,700




TableC- 13
Present Worth Cost Estimate
Groundwater Alternative 7 - Active Restoration/In Situ Chemical Oxidation

[ICost Estimate Component Quantity Units Unit Cost Capital Cost Annual Cost
reparation of Health and Safety Plan 80 HR $60 $4,800
Year 1 only)
reparation of O&M Manual (Year 1 HR $60 $4,800
nly) 80
reparation of QA/Sampling Plan 60 HR $60 $3,600
Year 1 only)
[Five-year Review @ 5 and 10 yrs LS $15,000 $15,004
aintenance Allowance (12% of LS $18,000 $18,00d
urchased equipment delivered)
cid Feed Addition Cost (includes 12| EA $500 $6,000
hemical costs)
bperator Requirement (2 hour/day) 730 HR $25 $18,304
TOTAL PRESENT WORTH O&M $627,800
ICOST
TOTAL PRESENT WORTH $3,002,900

5 percent discount rate used to calculate present worth.
* Electrical cogts include costs to operate 12 - 2 hp blowers. 24 hours per day, 365 days per year.



Table C-14
Present Worth Cost Estimate
Groundwater Alternative 7 Active Restoration/ In Situ Chemical Oxidation

Total
Y early O& Intermittent | Annual O&

Y ear M Cost* O&M Cogs| M Cod [Intermittent O&M Cogt Include:
1 $54,900 $66,200| $121,100|Year 1 (plans and monitoring)
2 $54,900 $17,700 $72,600(Year 2-10
3 $54,900 $17,700 $72,600(Year 2-10
4 $54,900 $17,700 $72,600(Year 2-10
5 $54,900 $32,700 $87,600(Year 2-10 and 5 yr review
6 $54,900 $17,700 $72,600(Yea2-10
7 $54,900 $17,700 $72,600(Year 2-10
8 $54,900 $17,700 $72,600(Year 2-10
9 $54,900 $17,700 $72,600(Year 2-10
10 $54,900 $32,700 $87,600|Year 2-10 and 5 yr review

Present Worth of Annual O&M $627,750

* Yearly O&M cost include: eectricity, treatment plant effluent monitoring, maintenance, and operator.




TableC- 15
Present Worth Cost Estimate
Soil Alternative | - No Action

[[Cost Estimate Component Quantity Units Unit Cost| Capital Cost Annual Cos]
k:AP|TAL COST

TOTAL CAPITAL COST $0

rA\NNUAL O&M COSTS

Five-year Review @5, 10, 20, 25, and 30 yrs 1 LS $10,000 $10,00Q
TOTAL PRESENT WORTH O&M COST $27,800
[TOTAL PRESENT WORTH $27,800

5 present discount rate used to calculate present worth



Table C-16
Present Worth Cost Estimate
Soil Alternative 1- No Action

Tota
Yearly O& Intermittent | Annua O&
Year M Cost* O&M Costs M Costs Intermittent O& M Costs Include:

1 $0 $0 $0

2 $0 $0 $0

3 $0 $0 $0

4 $0 $0 $0

5 $0 $10,000 $10,000 | 5 yr review

6 $0 $0 $0

7 $0 $0 $0

8 $0 $0 $0

9 $0 $0 $0

10 $0 $10,000 $10,000 | 5 yr review

11 $0 $0 $0

12 $0 $0 $0

13 $0 $0 $0

14 $0 $0 $0

15 $0 $10,000 $10,000 | 5 yr review

16 $0 $0 $0

17 $0 $0 $0

18 $0 $0 $0

19 $0 $0 $0

20 $0 $10,000 $10,000 | 5 yr review

21 $0 $0 $0

22 $0 $0 $0

23 $0 $0 $0

24 $0 $0 $0

25 $0 $10,000 $10,000 | 5 yr review

26 $0 $0 $0

27 $0 $0 $0

28 $0 $0 $0

29 $0 $0 $0

30 $0 $10,000 $10,000 | 5 yr review
Present Worth of Annual O&M $27,820

* There are no yearly O& M cost for this aternative.




Tables C-17
Present Worth Cost Estimate
Soil Alternative 2- Containment

Cogt Egtimate Component Quantity Units Units Cost Capital Cost Annua Cost
CAPITAL COSTS
Slurry Wall Installation 40000 SF $20 $800,000
Asphaltic Cap 1250 SF $10 $12,500
Monitoring Well Abandonment 1 LS $300 $300
Monitoring Well (3-2"PVC, 40 feet deep) 120 VLF $25 $3,000
Soil Borings 1000 VLF $7.50 $7,500
Soil Sample Analysis 40 EA $125 $5,000
DIRECT CAPITAL COST SUBTOTAL $828,300
Bid Contingency (15%) $124,200
Scope Contingency (15%) $124,200
TOTAL DIRECT CAPITAL COST $1,076,700
Permitting and Legal (5%) $53,800
Congtruction Services (10%) $107,700
CONSTRUCTION COSTS TOTAL $1,238,200
Engineering Design (8%) $99,100
TOTAL CAPITAL COST $1,337,300
ANNUAL O&M COSTS
Five-Year Review @ 5, 10, 15, 20, 25, sand 30 1 LS $15,000 $15,000
yrs
Groundwater Monitoring (Analysis only)
Year 1 through 5 12 EA $125 $1,500
Quarterly sampling of 3 monitoring wells
for VOCs
Y ears 6 through 30 6 EA $125 $800
Semi-annual sampling of 3 monitoring
wellsfor VOCs.
Groundwater Monitoring (Labor only, includes
containment system inspection)
Years 1 through 5 64 HR $60 $3,800
2 Level P1 person for 1-8 hour day per
sampling event
Y ears 6 through 30 32 HR $60 $1,900
2 Levels P1 person for 1-8 hour day per
sampling event
M aintenance 1 LS $1,000 $1,000
Preparation of Health and Safety Plan (year 1 40 HR $60 $2,400
only
Preparation of O&M Manual (year 1 only) 80 HR $60 $4,800
Preparation of QA/Sampling Plan (Year 1 only) 60 HR $60 $3,600
TOTAL PRESENT WORTH O&M COST $120,200
TOTAL PRESENT WORTH $1,457,500

5 percent discount rate used to calculate present worth.




Table C-18
Present Worth Cost Estimate
Soil Alternative 2 - Containment

Total
Yearly O& Intermittent Annual O&

Year M Cogt* O&M Costs M Codts Intermittent O&M Costs Include:
1 $1,000 $16,100 $17,100 | Year 1 (plans and gw monitoring)
2 $1,000 $5,300 $6,300 | Years1-5
3 $1,000 $5,300 $6,300 | Years1-5
4 $1,000 $5,300 $6,300 | Years1-5
5 $1,000 $20,300 $21,300 | Years 1-5 and 5 yr review
6 $1,000 $2,700 $3,700 | Years6-30
7 $1,000 $2,700 $3,700 | Years6-30
8 $1,000 $2,700 $3,700 | Years6-30
9 $1,000 $2,700 $3,700 | Years6-30

10 $1,000 $17,700 $18,700 | Years6-30 and 5 yr review
11 $1,000 $2,700 $3,700 | Years6-30
12 $1,000 $2,700 $3,700 | Years6-30
13 $1,000 $2,700 $3,700 | Years6-30
14 $1,000 $2,700 $3,700 | Years6-30
15 $1,000 $17,700 $18,700 | Years6-30 and 5 yr review
16 $1,000 $2,700 $3,700 | Years6-30
17 $1,000 $2,700 $3,700 | Years6-30
18 $1,000 $2,700 $3,700 | Years6-30
19 $1,000 $2,700 $3,700 | Years6-30
20 $1,000 $17,700 $18,700 | Years6-30 and 5 yr review
21 $1,000 $2,700 $3,700 | Years6-30
22 $1,000 $2,700 $3,700 | Years6-30
23 $1,000 $2,700 $3,700 | Years6-30
24 $1,000 $2,700 $3,700 | Years6-30
25 $1,000 $17,700 $18,700 | Years6-30 and 5 yr review
26 $1,000 $2,700 $3,700 | Years6-30
27 $1,000 $2,700 $3,700 | Years6-30
28 $1,000 $2,700 $3,700 | Years6-30
29 $1,000 $2,700 $3,700 | Years6-30
30 $1,000 $17,700 $18,700 | Years6-30 and 5 yr review
Present Worth of Annual O&M $120,151

*Yearly O&M costs for this aternative include maintenance.




Table C-19

Present Worth Cost Estimate
Soil Alternative 3 - Excavation and Offdte Treatment

Cog Estimate Component Quantity Units Unit Cost | Capital Cost | Annual Cost
Excavation 700 CY $30 $21,000
Backfill 700 CY $6 $4,200
Transportation (20 cy truck, 135 miles) 4725 | LD-MI $3.25 $15,400
Incineration 1050 | TON $1,500 | $1,575,000
Soil Confirmation/V erification Samples 13 EA $125 $1,600
(10 sidewall, 3 floor, VOCys)
Site Regtoration 1 LS $3,500 $3,500
Soil Borings 1000 VLF $7.50 $7,500
Soil Sample Analysis 40 EA $125 $5,000
DIRECT CAPITAL COST SUBTOTAL $1,633,200
Bid Contingency (5%) $81,700
Scope Contingency (15%) $245,000
TOTAL DIRECT CAPITAL COST $1,959,900
Permitting and Legal (5%) $98,000
Construction Services (10%) $196,000
CONSTRUCTION COSTSTOTAL $2,253,900
Engineering Design (8%) $180,300
TOTAL CAPITAL COST $2,434,200

There are no annual costs associated with this aternative.




Table C-20
Present Worth Cost Estimate
Soil Alternative 4 - Excavation and Mite Disposal

Cog Estimate Component Quantity Units Unit Cost | Capital Cost | Annual Cost
CAPITAL COST
Excavation 700 CY $30 $21,000
Backfill 700 CYy $6 $4,200
Transportation (20 cy trucks, 625 miles) 21875 | LD-MI $3.25 $71,100
Landfilling 1050 | TON $550 $577,500
soil Confirmation/V erification Samples 13 EA $125 $1,600
(10 sidewall, 3 floor, VOCys)
Site Restoration 1 LS $3,500 $3,500
Soil Borings 1000 VLF $7.50 $7,500
Soil Sample Analysis 40 EA $125 $5,000
DIRECT CAPITAL COST SUBTOTAL $691,400
Bid Contingency (5%) $34,600
Scope Contingency (15%) $103,700
TOTAL DIRECT CAPITAL COST $829,700
Permitting and Legal (5%) $41,500
Construction Services (10%) $83,000
CONSTRUCTION COSTSTOTAL $954,200
Engineering Design (8%) $76,300
TOTAL CAPITAL COST $1,030,500

There are no annual costs associated with this aternative.




Table C-21
Present Worth Cost Estimate
Soil Alternative 5 - In Situ Soil Vapor Extraction

Cog Estimate Component Quantity Units Unit Cost | Capital Cost | Annual Cost
CAPITAL COSTS
Site Preparation 1 LS $3,500 $3,500
SVE Extraction Wells (3 @ 20 Feet) 3 EA $1,100 $3,300
SVE Oberservation Wells Points (4 @ 20 4 EA $975 $3,900
feet)
Mobil Extraction System 1 LS $57,600 $57,600
GAC Air Scrubber 1 LS $44,000 $44,000
Soil Probes (8) 8| EA $600 $4,800
Soil Sample Analysis (VOCs) 24 EA $125 $3,000
Site Regtoration 1 LS $3,500 $3,500
Treatability Study 1| LS $15,000 $15,000
Soil Borings 500 | VLF $7.50 $3,750
Soil Sample Analysis 40 EA $125 $5,000
DIRECT CAPITAL COST SUBTOTAL $147,350
Bid Contingency (15%) $22,100
Scope Contingency (15%) $22,100
TOTAL DIRECT CAPITAL COST $191,550
Permitting and Legal (5%) $9,600
Congtruction Services (10%) $19,200
CONSTRUCTION COSTSTOTAL $220,350
Engineering Design (8%) $17,600
TOTAL CAPITAL COST $237,950

There are no costs associated with this aternative.




