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Fort Hartford Stone Quarry Site
A aton, Chio County, Kentucky

STATEMENT OF BASI S AND PURPCSE

Thi s deci sion docunent represents the selected renedial action for the Fort Hartford Stone
Quarry Site devel oped in accordance with the Conprehensive Environnmental Response, Conpensation
and Liability Act of 1980 (CERCLA), as anended by the Superfund Amendrments and Reaut hori zation
Act of 1986 (SARA) and, to the extent practicable, the National Ol and Hazardous Substances
Pol | uti on Contingency Plan (NCP).

This decision is based on the contents of the admnistrative record for the Fort Hartford Stone
Quarry Site.

The State of Kentucky concurs on the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened releases fromthis Site, if not addressed by inplenenting the response
action selected in this Record of Decision (ROD), nmay present an immnent or substantia
endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY

This final renedy addresses renediati on of ground-water (and hence spring and surface water) as
well as air contam nation by elimnating or reducing the risks posed by the Site, through
treatnent, engineering and institutional controls.

The naj or conponents of the sel ected renedy include:

. Institutional controls (fencing, etc..) to prevent exposure. to ground water and
ai rborne anmoni a

. Conti nued diversion of intruding mne water/ground water away fromsalt cake fines
(SCFs) via punping with subsequent treatnent for ammonia content and di scharge to
t he Rough R ver

. Deed restrictions;



. A ground-water, spring and surface water nonitoring programto determne the
ef fectiveness of plune contai nment and contam nant reduction

. Contai nnent of night air em ssions via portal doors;

. An air nmonitoring programto determ ne effectiveness of night containment of ammoni a
em ssi ons; and

. Forced ventilation of mne air to two dispersion stacks should nonitoring revea
ni ght containnent of air em ssions ineffective

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with federal and
State requirenents that are applicable or relevant and appropriate to the remedial action and is
cost-effective. This renedy also utilizes permanent solutions and alternative treatnent
technol ogi es to the maxi num extent practicable, and satisfies the statutory preference for
renmedi es that enploy treatnent that reduces toxicity, nobility and volunme as a principa

el ement. However, because treatnment of the principle threats at the site was not found to be
practicable, this renedy does not satisfy the statutory preference for treatnment of all Site
wastes as a principle el enent.

Because this remedy will result in hazardous substances renai ning on-Site above heal t h- based
levels, a revieww |l be conducted at |east every five years beginning no later than five years

fromthe date of commencenent of construction of the renedial action to ensure that the renedy
continues to provide adequate protection of human health and the environnent. Reviews nmay be
conducted on a nore frequent bases as EPA deens necessary.

Dat e Richard D. Green, Associate Director
Ofice of Superfund and Energency Response



I1.  SITE DESCRI PTION, SITE H STCRY, AND SUMVARY OF ENFORCEMENT AND COMMUNI TY RELATI ONS
A S| TE LOCATI ON AND DESCRI PTI ON

The Fort Hartford Stone Quarry site is |located approximately 1.25 mles northwest of O aton
Kentucky, in east-central Chio County. It is bounded to the north by the Rough R ver and
Davi son Station WIdlife Managenent Area, to the south by Davison Station Road (now Underwood
Road), to the east by one residence and Caney Greek, and to the west by agricultural |and and
Cane Run Creek. Figure 2.1 gives the general location of the Site.

The property enconpasses approxi mately 850 acres with an underground m ne portion consisting of

approxi mately 120 acres. The mine consists of two | obes. The first |obe, the Rough River | obe

has three prinary entrances that were used during mning operations. The second | obe, the Caney
Creek | obe, has five entrances.

Fromthe late 1950s until about 1978, |inmestone was excavated fromthe mne. The |ower
three-fourth of the |linestone was mned with the renaini ng upper one-fourth left intact to serve
as the roof which is supported by unm ned |inestone pillars.

The d aton/Chio County area is situated in the east-central perinmeter of the Wstern Kentucky
Coal Fields as shown in Figure 2.2. This region is characterized by low, rolling hills of
Pennsyl vani an age shal es, siltstones, and |inestones which are exposed as a result of nornal and
hi gh angl e reverse faulting which has occurred within than zone. The alluviated valleys conprise
a small portion of the area and have a general elevation of 380 to 420 feet; the hills
surrounding the site rise to a naxi num el evati on of about 625 feet.

The naj or recogni zed geologic units at the Site, fromyoungest to ol dest (going vertically
downward) are

. Tar Springs Sandstone

. d en Dean Linestone

. Har di nsburg Sandst one

. Haney Li nestone

. Big difty Sandstone

. Beech Creek Linestone

. El wen Fornati on (sandstone)

. Reel svill e Formation (transgressive |inestone)
. Sanpl e Sandst one

A total of 21,765 residents live in Chio County based upon the 1980 census (Morris, 1980). The
largest town in Chio County is Beaver Damw th 3200 people. A total of 19 other incorporated
communities are located in the county as well as a nunber of unincorporated settlenents. The
principal natural resources include oil and gas, coal, |limestone, wood products, and fire clay.

There are 56 residences within a one-mle radius of the property boundary which includes the
community of O aton to the south/southeast and portions of Davison Station WIdlife Managenent
Area to the north/northwest. Approxinately half of these residences have private wells for
potabl e water use with the remainder being on city water.

B. SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
Begi nning in 1981, by-products of secondary al um numrecovery, or salt cake fines (SCFs), were

placed in the mne by Barnet A um num Corporation (Barnet). In 1988, EPA proposed that the site
be added to the National Priorities List (NPL) after receiving a mean hazard ranking score of



43.84. The site was ranked because of concern that ammonia, chlorides, and possibly netals were
posing a significant threat to human health and the environnment through air and ground-water
exposur e pat hnays.

As a result, on Septenber 20, 1989, an Administrative Order on Consent (ACC) was signed between
EPA and Barnmet. The ACC required Barnet to perform expedited response actions and an RI/FS
study for the site. The expedited response actions, perforned by Barnet and overseen by EPA
were stated in the ACC as fol |l ows:

. To identify all areas where water was entering the mne storage areas;

. To identify all areas of SCF storage within the mne where there was either a
potential for water to contact the salt cake fines or where the contact of water
with salt cake fines was occurring;

. To isolate fromwater all SCFs in the mne by sealing off water intrusion areas,
diverting water away fromthe SCFs and noving SCFs into dry parts of the m ne;

. To take actions in accordance with a witten health and safety plan.

These actions commenced i medi ately after approval of an Expedited Response Action Plan (ERAP)
in May 1990. Activities perforned as part of acconplishing the above-nentioned objectives
included grading the site for drainage away from SCF areas, repairing mne roof collapses which
were allowing water intrusion into the mne, pernmanently closing 26 sinkholes which could all ow
wat er intrusion, and obtaining a discharge permt fromthe KNREPC for controlled di scharge of
site drainage into the Rough River.

After the expedited response actions were conpleted, the Rl at the Fort Hartford Site was
conducted to determne the nature and extent of any contamination. Field activities began in
Decenber 1991 and concluded in Septenber 1993. In order to give an accurate depiction of site
ri sks, sanples were collected and eval uated fromseveral nmedia at Fort Hartford. The Septenber
1994 Renedial Investigation (RI) report gives greater detail on sanpling |ocations and

net hodol ogy. Section IV of this docunent summarizes the sanpling results.

Sanpl es were taken to characterize the source material (SCFs) in the mne. Salt cake fines were
sanpled in the fresh (least reacted) state, the pre-rod-mll| (larger grain size) state, the wet
(partially or fully reacted) state, the crusted (reacted) state, and in a dry state beneath
crusted naterial .

An Air Pathway Anal ysis was conducted to characterize the nature and extent of contami nant air
em ssions fromthe site. Mteorological data were collected on-site to determne | ength and

hei ght of contam nant di spersion. Amonia em ssions were neasured fromthe nmne portals as

well as in areas at the site fenceline and off-site. This nonitoring programwas conducted over
a 17-nonth period from August 1990 through Decenber 1992.

Soils were sanpled surficially and in the subsurface to determine if contam nati on was present.
This sanpling was performed in August and Septenber of 1992.

The Rough River, Caney Creek and Cane Run Oreek were sanpled for surface water and sedi nent over
a period of four quarters from August 1992 to May 1993. Sanples of water exiting the mne (mne
flumes) were also collected.

To determ ne the nature and extent of inpacts to ground water from SCFs within the mne, 17
ground-water nonitoring |ocations were sel ected throughout the site. An additional nonitoring



well drilled before the Rl was begun (MNV1) was al so sanpled during the RI. Wl |ocations were
sel ected based on proximty to the mne and source nmaterial, faulting and i npounded wat er
within the mine. Wlls were constructed to penetrate vertically through all water-bearing
zones. A nore thorough investigation of the geol ogy beneath the mne was al so perforned to

di scern contami nant mgration pathways as well as structural stability.

In addition to chem cal sanples, ecological sanpling was conducted at the Fort Hartford Site.
Sanmpling was in a tiered approach devel oped and approved by the U.S. Fish and WIldlife Service
Results fromone tier determ ne whether the next tier of evaluation is necessary. Activities
were conducted in two tiers: (1) contacts with natural resource trustees and a literature
revi ew, endangered species surveys, and terrestrial field assessnents; and (2) acute toxicity
tests. Toxicity testing was performed for aquatic and terrestrial organisns.

C COMMUNI TY RELATI ONS ACTI VI TI ES

A Community Relations Plan (CRP) for the Fort Hartford Site was finalized in Septenber 1990.
This docurment lists contacts and interested parties throughout governnent and the |oca
community. It also establishes comunicati on pathways to assure tinely dissem nation of
pertinent information. Prior to assenbling the CRP, comunity interviews were conducted by EPA
in June 1990 to gain insight on the conmmunity climate

EPA held a RI/FS kickoff nmeeting in Decenber 1991 to announce the beginning of the RI/FS to the
public. The Rl and FS reports were finalized in Septenber 1994. These reports and all other
docunents concerning the Site have been nade available to the public in the Fort Hartford Stone
Quarry NPL Site Information Repository in the Chio County Record derk's Ofice in the Chio
County Courthouse

The Proposed Plan was sent out to the public on Cctober 31, 1994, and a public neeting to

di scuss the Proposed Pl an was held on Novenber 17, 1994. This neeting was used to gain insight
on public opinion concerning the renedial alternatives. Prior to this, comunity intervi ews
were conducted in August 1994.

A public comment period was held on the Proposed Plan from Novenber 3 to Decenber 6, 1994.
Comment s recei ved have been incorporated into the Responsiveness Summary (Appendi x B) of
this document.

<I MG SRC 0495226A>
<I MG SRC 0495226B>

I11. SCOPE AND ROLE OF THE RESPONSE ACTI ON

The scope of this response action is to address renmaining air and ground water/spring and
surface water concerns at the Site. As discussed previously in Section Il of this docunent,
actions were inplenmented beginning in May 1990 to identify all areas of the mne where water was
contacting SCFs and to divert this water away and treat it before discharging to the Rough
River. SCFs were also relocated to drier areas of the mne.

During the devel opnent of the EPA R, areas of concern were delineated for amonia in the air
and amoni a, chlorides and al umi numin ground water (and hence in sone springs and surface
water). These contaminants result fromthe reaction of SCFs with noisture.

The FS determ ned that the nost effective nethod of addressing ground-water concerns at the Fort
Hartford Site is by continuing to divert mne water away from SCFs and rel ocate themto drier
areas of the mine. Ar will be nost effectively addressed in a contingency nmanner outlined in



subsequent sections of this docunent. The first part of the selected remedy requires porta
doors to seal off the mine during night hours. Doors would be opened during daylight hours when
adequat e turbul ent m xing conditions exist to di sperse ammonia away fromthe ground into the
upper atnosphere. Should nonitoring reveal that ammonia |l evels are not being reduced
acceptably, portal doors will be permanently sealed off and emissions will be ducted to high
stacks. These high stacks would inject air into the upper atnosphere, a proven way of adequate
di spersi on.

A ground-water nonitoring programw ||l be conducted both to determ ne the effectiveness of the
ground-water plune containnent as well as reduction in contam nant concentrations. Air
nmonitoring will be conducted to determine if the portal doors being opened and cl osed are
effective. Since wastes are remaining on-site as part of this remedy, ground-water and air
data will be evaluated in the five-year reviewto determine if further action is required.

This selected alternative for the Fort Hartford Site will address all known concerns at the
Site. It is intended to address the entire Site with regards to threats to human health and the
environnent posed by the Site, as indicated by the R sk Assessnent included in the Septenber
1994 R report. Findings of the R sk Assessnent are summari zed in Section V of this docunent.

This is the only ROD contenplated for this Site
IV. SUWARY OF SI TE CHARACTERI STI CS
A CONTAM NANT CHARACTERI STI CS

The prinmary constituents of concern at the Site are ammonia, chlorides and al umi num These are
all by-products of the reaction of SCFs with water. Chlorides and al um num are nobilized by
wat er passing through the bulk material and carrying them downward i nto subsurface fornations
via percol ation

Amonia is formed in the gaseous phase when SCFs contact water. More details of the amoni a
concentrations predicted by the Rl nodeling are given belowin this section

If Site soils contained sufficient concentrations of these constituents, the potential would
exist for cross-nedia transfer to underlying water bearing zones since these contam nants woul d
not sorb well on soil. Since Site soils do not contain appreciable concentrations of these
contam nants, this is not a concern

Due to the above-nentioned affinity of these contam nants for the aqueous phase, no SCF-rel ated
exceedances were found in the sedinent of the streans around the site while a small nunber of
slight exceedances were found in surface water

B. AFFECTED MEDI A CHARACTERI STI CS

For site nanagenment purposes, the Fort Hartford site can be divided into specific affected
nmedi a. The follow ng discussion summari zes the characteristics of each nedia that are rel evant
to the identification, screening and sel ection of renedial technol ogies and strategies. For
nore detailed informati on on sanpling and results, refer to the Renedial Investigation Report on
file in the Admnistrative Record for the Fort Hartford Stone Quarry Superfund Site.

1. Soi |

The EPA R at the site took surficial and subsurface (vadose) soil sanples to
characterize the nature and extent of any soil contam nation. Due to the size of



the site (over 850 acres), sanpling efforts focused on those areas nost susceptible
to site-related inpacts. Surficial sanples were collected fromO to 12~ and 12 to
24" and conposited. D screte vadose sanples were collected at 5 foot intervals
until the water table or bedrock was intercepted

During the weeks of August 24, 1992, to Septenber 10, 1992, 20 surficial soi
sanples were collected. O the 20 locations, three were selected as offsite
background | ocations for conparison

Vadose sanpling was conducted from August 31 to Septenber 11, 1992. 1In all, 33
sanpl es were collected from 15 | ocations.

Low | evel exceedances were noted for various conpounds and anal ytes in both
surficial and vadose zone sanpl es. Based on these exceedances, the follow ng
contam nants were retained for further analysis in the Ri sk Assessnent. (See
Section V of this docunent.)

Vol atiles (VOAs) and Semivol atil es (PNAs)

Napht hal ene 2- et hyl napht hal ene Phenant hr ene
FlI uor ant hene Benzo( a) ant hr acene Chrysene

Car bazol e Pyrene Benzo( a) pyr ene
Benzo(g, h, i) peryl ene Acenapht hene Di benzof uran
Benzo( k) f | uor ant hene Acenapht hyl ene Benzene

Ant hr acene Benzo(b) f | uor ant hene Fl uor ene

I ndeno( 1, 2, 3-cd) pyrene Di benzo(a, h) ant hracene
(These volatiles may indicate that the area is inpacted by fossil fuels.)

| norgani cs/ Wt Chemistry Paraneters

Chl ori des Amoni a Al um num Arseni c
Sodi um Pot assi um Bari um Beryl | ium
Chr om um Copper Cobal t Iron
Vanadi um Zinc

Pesti ci des/ PCBs

al pha- BHC 4,4 -DDT 4, 4" - DDE Dieldrin
Met hoxychl or gamma- Chl ordane Endrin al dehyde Endrin
Arocl or-1260 Hept achl or epoxi de

(These chlorinated pesticides were al so retai ned al though the
source of these conmpounds was suspected to be non site-related.)

Five surface soil sanples collected on-site were found to contain chloride
concentrations in excess of two tines background. Each of these locations (i.e

m ne entrances, nechanic shop) are associated with past Site operations where Salt
cake fines may have been released to the environnent. One vadose sanple was found
to contain el evated concentrati ons of |eachable chlorides.

Surface soil |eachabl e ammoni a concentrati ons were above the nethod detection limt
at 10 locations. These el evated concentrati ons were at |ocations corresponding to
el evated chloride | evels. Three vadose zone sanpling | ocati ons showed sanples with



el evated concentrations of anmmoni a.

Al um num concentrations in all surficial soils were bel ow background | evels. Two
vadose sanpl es had el evated al um num concentrations. These results did not suggest
a significant departure fromnaturally-occurring |levels and are not considered
indicative of site inpacts, however, due to the association between SCFs and

alum num this paranmeter was retained for inclusion in the risk assessment.

A geot echnical investigation was also perforned at the Site. This study was used to
gai n additional understanding of the subsurface environnent and soil and
ground-water mgration pathways. This report can be found in the Information
Repository for the Fort Hartford site

2. Surface Water and Sedi nents

Surface water sanples were collected on a quarterly basis from August 1992 to May
1993 (four quarters) in order to account for seasonal variation in flow conditions.
Surface water sanples included all aqueous sanples frominstream | ocati ons (Rough
Ri ver, Caney Creek and Cane Run Creek), natural on-Site spring |locations and the
Rough River and Caney Creek mine flunes. Figure 4.1 shows the |ocation of al
surface water and sedi nent sanpl es.

M ne flunes were eval uated based on the possibility that they may have served as

hi storical sources of instreamcontam nation. Evaluation of data in conparison to
background concentrations in the streans into which the respective mne flunmes flow
resulted in the inclusion of potassium sodium anmmonia, chlorides, sulfates,
barium cadm um calcium chrom um copper, nagnesium seleniumand zinc on the |ist
of possible source-rel ated contam nants.

Instream surface water results show that alum num potassium amonia, chlorides,
barium calcium iron, |ead, nagnesium nickel and zinc were each detected in at

| east one sanple at a concentration greater than background, although these were
quite infrequent and sporadic. This has led to the conclusion that the observed
exceedances do not show a pattern indicative of continual influx of SCF
constituents. In spite of this fact, all of the above-nentioned constituents were
retained for inclusion in the risk assessnent.

Spring data showed i npacts for magnesi um potassi um sodi um selenium chlorides,
sul fates, ammoni a, cadm um chromum iron, nmanganese, vanadi um and zinc. Each
paraneter was retained for the risk assessnent.

Sedi nent sanpl es were collected during August 1992 and February 1993, coinciding
with the first and third surface water sanple delivery groups. These sanples were
collected for contam nant analysis as well as acute toxicity testing.

Sedi nents at | ocations BQR7, CB36 and C@®B7 showed signs of historical SCF inpacts.
These | ocati ons were predictably near mne entrances.

3. QG oundwat er

Figure 4.2 shows all ground-water nonitoring |locations for the Fort Hartford site

Si xt een ground-water nonitoring |ocations were selected to determne the nature and
extent of inpacts to ground water at the site (one of the original 17 |ocations cane
up dry). Miltiple sanples were collected fromdiscrete intervals using the Wstbay



(Trademark) multi-level nonitoring system The nonitoring systemand sanpl e zones
were all approved by EPA. A total of 32 ground-water

sanpl es were collected fromJuly 27, 1993, to August 18, 1993. The slightly

i npacted and i npacted zones were determned to be:

Haney/ Upper Big difty Contact at MM

Upper Big difty Sandstone at M 8, 9, and 10
Lower Big difty Sandstone at MALO

Beech Creek/Elwen Contact at M 9 and 18
Reel svill e Li mestone at MW7

Pl ease refer to Section Il of this docunment for a description of the vertical

| ocation of each stratum Gound water at the following well |ocations shows
indications of possible site-related inpacts: MM, MW, M8, M@, MMO, and MAS8.
Based on the results fromthe zones at each |l ocation, the paraneters listed in Table
4.1 were retained for inclusion in the risk assessnent. |Inclusion of a paraneter on
the list does not indicate its |inkage to SCFs.

Resi denti al G ound-water Sanpling

G ound water was al so sanpled at off-site residential locations in conjunction with
the on-site sanpling efforts. Residential wells within a 2-mle radius of the
center of the Site were sanpled. Figure 4.3 shows these locations. Al results
wer e bel ow dri nki ng wat er standards.

An Air Pathway Anal ysis was conducted to characterize the nature and extent of
contami nant emissions in air fromthe Site. It was revealed that the only
contaminant in significant levels was ammonia. For nore detail on the analysis, the
Fort Hartford Site Air Pathway Anal ysis report, dated Cctober 28, 1993, can be found
in the Administrative Record for the site.

The em ssion and net eorol ogi cal nonitoring programwas conducted during a 17-nonth
period from August 1990 through Decenber 1992. Air nonitoring |ocations are shown
in Figure 4.4 of this docunent. Mbdeling was perforned with the data collected in
this effort.

Based on the nodeling, exceedances of the KNREPC 8- hour ammoni a standard of 0.4
ng/ M8 were predicted along the site perinmeter with the greatest potential
exceedances al ong the north and northwestern sides of the site.



Ft. Hartford Stone Quarry Site
Table 4.1
Section |V,

SUMVARY OF GROUNDWATER BACKGROUND ACTI ON LEVEL EXCEEDANCES
FOR ALL MONI TCRI NG FORVATI ONS

FORT HARTFORD STONE QUARRY NPL SI TE

OLATON, KENTUCKY

FORVATI ON
PARAMETER HANEY/ MgBC UwgBC LMgBC BC/ ELWREN
ORGANI CS
2- But anone X
Benzene
Styrene
Xyl enes
Tol uene
Et hyl benzene X
Phenol X X
2- Met hyl phenol X
4- Met hyl phenol X
Napht hal ene X
2- Met hyl napht hal ene X
4.4' -DDT X

X X X

REELSVI LLE



| NORGANI CS

Arseni c X
Bari um X
Cadm um

Cal ci um X
Chr om um X
Cobal t

Copper X
I ron

Lead X
Magnesi um X X X X

Manganese X X X

N ckel X X X

Pot assi um X X X X

Sel eni um X

Sodi um X X X X X

Thal i um X

Zi nc X
Cyani de X

Amoni a X X X X

Chl ori des X X X X X
Sul fates X X X X X

X X X X X X X
XX X X X X X X
X X X X

X X

NOTES:

Al organic paraneters detected in inpacted wells are |isted.

I norgani ¢ and wet chem stry parameters are Listed if they exceeded the BAL for the fornation.
HANEY/ MyBC = Haney Li mestone/Big difty Sandstone Contact:

UMyBC = Upper Big difty Sandstone Fornmation

LMyBC = Lower Big difty Sandstone Formation

BC ELWREN = Beech Oreek/El ren Contact

REELSVI LLE = Reel svill e Limestone Fornation
Background (non-inpacted) zone data is not presented.



<I MG SRC 0495226C>
<I MG SRC 0495226D>
<I MG SRC 0495226E>
<I MG SRC 0495226F>

V. SUMVARY OF SI TE RI SKS

Air, ground water, surface water and sedinments in streans around the site, source nmateria
(SCFs) and soils were all considered to have potentially conplete current and future exposure
pat hways. The risk assessnent was perforned for the matrices |listed above and can be found in
the Septenber 1994 Rl report.

A SELECTI ON OF CONTAM NANTS OF POTENTI AL CONCERN

The hazard identification involved the selection of contam nants of potential concern (COPGCs),
det ect ed contami nants whi ch have i nherent toxic or carcinogenic effects that are likely to pose
the greatest concern with respect to the protection of public health and the environnent.

Sel ected contami nants of concern which were found to drive the Ri sk Assessnent (or account for
approxi mately 90% of the risk) at the Fort Harford site include

. Al um num
. Ammoni a
. Chl ori des

Del i neation of all COCs for each nedia can be found in Tables 5.1 through 5.5 of this docunent.
Monitoring data fromthe R report were used to cal cul ate exposure concentrations for the
exposure scenarios described bel ow.

B. EXPOSURE ASSESSMENT

The obj ective of the exposure assessnent is to estimate the type and nagnitude of exposures to
the chemcals of potential concern that are present at or migrating fromthe site. The results
of the exposure assessnent are conbined with chem cal -specific toxicity and carcinogenicity
information to characterize potential risks.

Popul ations at greatest risk are those who woul d potentially inhal e gaseous contam nants
emanating fromnmne portals and those who would potentially use contam nated ground water from
bedrock aquifers. Inhalation is the primary route of exposure for the air pathway. |ngestion
(potabl e use) would be the primary exposure route for ground water

Exposure Poi nt Concentrations

Exposure point concentrations were calculated for air, ground water, surface water and

sedi nents, source material (SCFs) and soils. The reasonabl e naxi mum exposure (RVE) point
concentration was calculated after testing the data's distribution. The 95% Upper Confi dence
Limt (UCL) on the arithmetic mean was cal cul ated for each COPC in each area. The RME was the
| ower of the 95% UCL or the maxi mum detected concentration

Because the exposure point concentrations (UCLs) tables are quite nunerous, they will not be
included in this docunent. They can, however, be found in Appendix | to the Septenber 1994 R
report for the Fort Hartford Site, Tables 1 through 17. Air, ground water, surface water and
sedi nent, source material and soil (surface and subsurface) data fromthe R were used to derive
exposure point concentrations. The Rl report contains data for sanples taken for the COPCs for
the time franmes and | ocations discussed in Section Il of this docunent.



Sore of the analytical results are reported as "non-detects", neaning the actual concentration
of the contam nant anal yzed for is between zero and the detection limt. The risk assessnent
cal cul ati ons were based on assuming that all non-detect sanples were contamnated at a
concentration equal to one-half the detection limt. This makes the risk assessnent nore
conservative

Exposure Dose Cal cul ati ons

Aver age daily exposure doses (ExDs) were cal cul ated for each exposure pathway using standard
assunptions in EPA R sk Assessnent gui dance. Exposure scenarios and cal culations with
assunptions will be sumarized bel ow. For cancer effects, doses were averaged over a lifetine
(70 years); doses for non-cancer effects were averaged over the exposure period (U S. EPA
1989a). It is inportant to note that each exposure scenario is both for present and future
conditions. The scenarios have been eval uated under current conditions (since they are nore
conservative in these cases, ex. contamnant levels will dissipate with tinme), but are eval uated
for future conditions as well.

The results of the risk calculations for each of the followi ng scenarios are presented in the
Ri sk characterization portion of this section

1. Soi|l Pathway (Direct Ingestion and Dernal Contact)

This pathway addresses the potential for intake of contam nants through direct ingestion of
contam nated soil and dernal contact with said soil (and subsequent transdernal absorption).
Figure 5.1 and Table 5.6, respectively, provide risk fornmulae and ri sk/hazard assunptions
applied for calculating soil exposure point doses at the Fort Hartford site.

2. Surface Water Pathway (Direct |ngestion)

The human exposure pathway for surface water was evaluated on the basis of direct ingestion of
surface water contam nants. Figure 5.2 presents the fornulae with assunptions used to cal cul ate
chronic daily intake and risk/hazard via the surface water pathway. As stated previously,
surface water includes all streans adjacent to the site as well as springs and mine flunes.

3. Sedi nent Pathway (Direct Ingestion and Dernal Contact)

The sedi nent pat hway addresses the risk/hazard based on the potential for intake of contam nants
through direct ingestion of contam nated sedi ments and dermal contact with these sedi nents (and
subsequent transdermal absorption). Fornulae and assunptions are simlar to those in the soi
and surface water scenarios and have been adapted from RAGS, Volunme |, Parts A&, to account for
site-specific conditions. Mre details on calculations and assunptions for this pathway can be
found in Figure 7.3 and Table 7.13 of the Septenber 1994 R report. These are identical to
Figure 5.3 and Table 5.8, respectively, in this docunent.

4, G ound wat er

The human exposure pathway for ground water was based on direct ingestion of ground-water

contam nants. Exposure point concentrations and subsequent risk cal cul ations were performed on
a zone-specific basis for each of the following formations beneath the Site: Haney
Limestone/Big difty Sandstone Contact, Upper Big difty Sandstone, Lower Big difty Sandstone
Beech Creek/Elwen Contactand the Reelsville Linestone. No specific risk/hazard
characterization was performed for the residential wells sanpled near the Site since no
paraneter was detected in excess of any on-site background levels. Figure 7.5 and Table 7.21 in
the Septenber 1994 R report give assunptions and cal cul ati ons used for exposure doses and



carci nogeni ¢ as well as non-carcinogenic risk. These have been adapted from RAGS, Volune I,
Parts A&B, to account for site-specific conditions. Figure 5.4 and Table 5.9, respectively, in
this docurment, correspond to these two cites fromthe R

5. Source Material (SCFs)

This pathway addresses the potential for intake of contam nants through direct ingestion of
source nmaterial and dernal contact (and subsequent transdermal absorption) with the SCFs.
Figure 7.5 and Table 7.21 in the Rl report (Figure 5.4 and Table 5.9, respectively, herein)
provi de formul ae and assunptions for cal cul ati ng exposure doses and subsequent carci nogeni ¢ and
non-carci nogeni c risks. Risk/hazard fornul ae are standard for cal culating recreational use
exposures (through chronic daily intake).

6. Air Pat hway (Inhal ation Pat hway)

The air pathway enconpasses both gaseous (i.e., amonia) and particul ate-rel ated exposures. For
ammoni a, the results of one year of mne portal nonitoring were conpiled and reduced to produce
the input database for refined dispersion nodeling. Details on the steps taken in selecting the
refined nodel and the actual dispersion nodeling exercise can be found in the Air Pat hway

Anal ysis report on file in the Fort Hartford Infornmati on Repository. Mdel ed val ues were
conpared to exposure criteria and ARARs.

PMLO ronitoring was conducted during August and Septenber of 1993 to determine if visible
fugitive particulate emssions at the site were presenting concerns to human health and the
envi ronnent .

C TOXI A TY ASSESSMENT

Under current EPA guidelines, the likelihood of carcinogenic and non-carci nogeni c systemc
effects due to exposure to site chemicals are considered separately. Criteria for evaluating
the potential of site chemcals to cause these two types of adverse effects are described bel ow.

Criteria for Non-Carcinogenic Effects

The Reference Dose (RfD) is an estimate of the highest human intake of a chem cal, expressed as
ny/ kg/ day, that does not cause adverse effects when exposure is long-term(lifetine). RD

val ues are based on aninmal or human toxicity studies fromwhich a no-observed-adverse-effect
level (NOAEL) is experinentally determ ned. The NQAEL is the highest dose at which there was no
statistically or biologically significant adverse effect observed. The RfFDis derived by
dividing the NQAEL fromthe selected study by an uncertainty factor. The uncertainty factor
consists of multiples of 10 to account for specific areas of uncertainty in the available data

The dose cal cul ated fromthe exposure assessnent is conpared to the RfD to determ ne whet her
adverse effects mght occur. |f the predicted exposure dose is below the level of the RRD, no
adverse health effects are expected according to current EPA guidelines.

Tabl e 5.10 herein gives toxicol ogi cal database information for all potential contam nants of
concern at the Fort Hartford Site

Criteria for Carcinogenic Effects
EPA uses a wei ght-of-evi dence systemto convey how likely a chemical is to be a human

car ci nogen, based on epi dem ol ogi cal studies, aninal studies, and other supportive data. The
classification systemof EPA for characterization of the overall weight of evidence of



carcinogenicity includes: Goup A - Known Hunman Carci nogen: Goup B - Probabl e Human

Car ci nogen; Group C - Possible Human Carcinogen: Goup D - Not dassifiable as to Human
Carci nogenicity; Goup E - Evidence of non-Carcinogenicity for Hunmans. Goup B is subdivi ded
into two groups: Goup Bl - limted hunan evidence for carcinogenicity; and Goup B2 -
sufficient data in aninals, but inadequate or no evidence in humans.

For chemicals with carcinogenic effects, EPA calculates the cancer risk associated with a given
dose by multiplying the dose froma given route of exposure by a cancer potency factor or
potency slope. EPA derives potency factors fromthe upper 95%confidence Iimt of the slope of
the extrapol ated dose-response curve, which shows the relationship between a gi ven dose and the
associ ated tunor incidence. As a result, the predicted cancer risk is an upper-bound estinate
of the potential risk associated with exposure. Table 5.10 of this docunent gives the cancer

sl ope factors (CSFs) for all potential contam nants of concern at the Fort Hartford Site

D. RI SK CHARACTERI ZATI ON

The risks for each of the scenarios presented in the Exposure Assessment portion of this section
are quantified in this section and can be found summarized in Table 5.7. Table 5.7 is a
synopsi s of Tables 5.11 through 5.13. Al of the added lifetine risks for each scenario, as
well as the total carcinogenic and non-carcinogenic risks presented by the site are included.

For Table 5.7, nore than one risk is presented under the surface water, sedinents, ground water
and source material headings. Wien totaling site risk, the nore conservative (higher) nunber

is used to obtain the total at the bottomof the table. In this way, a worst-case scenario is
presented for carcinogenic and non-carcinogenic effects. As can be seen, the total site
presents unaccept abl e carcinogenic as well as non-carcinogenic risks.

An acceptable risk is one which is less than 1 x 10-4 for carcinogens and | ess than or equal to
1.0 for non-carcinogens. As shown in Table 5.7, soils alone present no unacceptabl e risks.
Surface water in both springs and streans presents an unacceptabl e non-carcinogenic risk. O
the five ground water zones, all except one, the Beech Creek/El wen are acceptable for

carci nogens, while all zones except the Reelsville are unacceptabl e for non-carcinogenic risks
For the scenario evaluated, source material provides no unacceptable risks, however, water from
reaction with source material poses unacceptabl e non-carci nogenic risks.

The "N.A's" in Table 5.7 under the air headi ngs appear since air was not evaluated in the way of
a conventional risk assessnent. It was known that air would be the driving media for the Fort
Hartford Ri sk Assessnent and a decision was made between risk assessors and nodelers to only
conpar e nodel ed amoni a concentrations to the EPA annual standard of 0.1 ng/nB instead of
performng a Hazard | ndex cal cul ati on (anmmoni a presents no carcinogenic risks). The decision
was that if ammoni a concentrations exceeded the EPA standard, that the Hazard |Index woul d be
considered greater than 1.0 (unacceptable). Figure 5.3 is an exanple of the isopleths (nodeled
lines of constant concentration) and how concentrati ons were determned at different points
on-site.

E. ENVI RONMENTAL RI SK

An ecol ogi cal evaluation was perfornmed at the Site which was detailed in the Ecol ogi ca
Assessment Summary Report as well as Section 3.5 of the Rl Report. A tiered approach was taken
to first identify the potential ecological stressors and receptors, and secondly to evaluate the
stresses (if any) on the ecosystem Various endangered species surveys were performed and no
endanger ed species were observed or identified as being a concern on-site. Both aquatic and
terrestrial surveys were perforned, as well as toxicity testing, to conclusively determne the
effect of the site on the aquatic and terrestrial habitats in the area



Endangered Species and Critical Habitats
1. O ange Pi npl eback Mussel (Pl ethobasus cooperi anus)

A report entitled Aquatic Ml lusca of the Rough River in the Vicinity of the Ft. Hartford M ne
Site, Chio County, Kentucky was prepared by Dr. Mark E. Gordon of the Tennessee Cooperative

Fi shery Research Unit. This report was submtted to EPA in July 1991. This report stated that
t he endangered nussel Pl ethobasus cooperianus (not found in the Rough River or Caney Creek) was
typical of larger streans than those at the Fort Hartford Site. Dr. Gordon did note depauperate
fauna in Rough River just downstream of the KPDES effluent discharge pipe |ocation, but was
unabl e to concl ude whether this was caused by former mining activities in the area (i.e.,
limestone rock pushed into the strean) or if the condition was site-related. Dr. Gordon

concl uded that there was no evidence that the depauperate species in Rough River at this
location were site-related, however, he could not rule out this possibility.

2. I ndi ana (Myotis sodalis) and Gray (M/otis grisescens) Bats

Dr. Mchael J. Harvey of Tennessee Technol ogi cal University conducted the survey and prepared
the report, Survey for Endangered Indiana and Gray Bats at the Ft. Hartford Mne Site, d aton,
Chio County, Kentucky. This report was also submitted to EPAin July 1991. During the three
day study at the site, none of the endangered species bats were discovered. Dr. Harvey's report
concl uded that due to the continuing presence of human activity in and around the mne, that
suitable habitat did not exist for these species. He went on to state that, "It is quite
unlikely that operations/activities at the site would have any negative inpacts on Indiana or
gray bats, or on other bat species".

Aquatic Effects

The authors of the aquatic survey (Ecol ogical Specialists, Inc.) concluded that statistical data
indicated no significant difference in nunbers between study sites (study sizes were snall which
resulted in wide confidence margins). Also, several non-point source discharges such as feed
lot runoff (i.e., sewage and farmwastes) and historical strip mning activities were

identified as potential significant ecol ogical stressors to the Caney Creek and Rough River.

The biotic indices determ ned by Ecol ogical Specialists, Inc., indicate slightly better water
quality in the distal upstream Rough River sanple. The biotic indices are equivalent for all
ot her sanple | ocations which indicates that Caney Creek may have an effect on the proxi nal
upstream and downstream faunal species of the Rough River. It was also found through biotic
indi ces that the upstream (background | ocation Cl) showed a source affecting Caney O eek other
than the Ft. Hartford site.

In addition, Ecological Specialists, Inc. concluded that "the lack of habitat, water depth,
and poor water quality all contribute to the low density and diversity of fauna throughout

Caney Creek." Due to the |ow dissolved oxygen, high turbidity, and resulting high

bi ol ogi cal / chemi cal oxygen denand, density and diversity appear to be | ower than expected in the
Rough Ri ver.

Toxicity observed in upstream Caney Creek sanples and the |l ack of significant difference between
sanpl e locations in surface waters associated with the site indicate no adverse, site-rel ated

ecol ogi cal effects.

Terrestrial Effects



The terrestrial survey identified stressed vegetation near historical gaseous enission sources
(i.e., former breakthrough | ocations on the Rough River mine | obe perineter) or a mne portal
The stressed vegetati on near the breakthrough | ocations was found to be rejuvenating, and the
remai ni ng stressed vegetation was a result of tinbering/logging that had been historically
conducted on-site. The terrestrial report, as well as the aquatic report are included in
Appendi x F of the Septenber 1994 Renedi al Investigation report for the Fort Hartford site

F. REMEDI AL GOALS

In order to facilitate the FS process, renedial goals for each inpacted nedi um are necessary.
Renmedi al Goal s are those concentrations of the COCs carried through in calculations for each
exposure scenario of the risk assessnent. Renedial Goal Options (RG) are pathway and medi um
specific, risk-based renedi al goals, calculated under the exposure scenarios used to estinate

ri sk and/or hazard. RG> were calculated for all exposure pathways which were found to exceed 1
X 10-4 cancer risk and/or a hazard index (H) of 1.0. Pages 7-135 through 7-137 of the Risk
Assessnent for the Fort Hartford Site give all renedial goal options calculated. These RG3s can
also be found in Tables 5.14 through 5.16 of this docunent.

The Remedial Goal for the air nedia at the Site is amonia and it is being addressed via diurna
contai nnent of emissions with venting in evening hours when favorabl e conditions exist for

di spersion. The renmedy contai ns contingency neasures for ducting to a high stack for proven

di spersion should nocturnal venting fail to neet EPA' s expectations.

The remedial goal for air at the Site is as foll ows:
Amoni a: 0.4 ng/ nB8 (8-hour Kentucky ARAR)

The RGCs for contamnants in ground and surface water will be nonitoring paraneters at the Site
since these contam nants are being addressed at the Site via source control, continued ground-
wat er nonitoring, diversion, and natural attenuation

G UNCERTAI NTI ES

Al estimates of risk are based upon nunerous assunptions with uncertainties. 1In addition to
limtations associated with site-specific chem cal data, other assunptions and uncertainties
that affect the accuracy of the site-specific risk characterizations result fromthe
extrapol ati on of potential adverse human health effects from ani nal studies, the extrapol ation
of effects observed at high-dose to | ow dose effects, the nodeling of dose-response effects, and
route-to-route extrapol ation

The use of acceptable |evels (established standards, criteria and gui delines) and unit cancer

ri sk values which are derived fromani mal studies introduces uncertainty into the risk
estimates. In addition, the exposure assunptions used in estinating individual dose |evels are
often surrounded by uncertainties. As such, these estinmates should not stand al one fromthe
various assunptions and uncertainties upon which they are based. In devel opi ng nunerica

indices of risk, an attenpt is made to evaluate the effect of the assunptions and limtations on
the numerical estinates.

The uncertainty factors which are incorporated into these risk estimates are believed to be
conservative. As such, when they are considered collectively, exposure and subsequently risk
may be overestimated. On the other hand, these risk cal cul ati ons were based on present
conditions at the site, including present concentrations of contam nants in the various site
nmedi a. Additional risk could occur should the concentrations increase in any of the site nedia



Confidence in the conputed risk and hazard values for source-related pathways is low. The
exposure pathways devel oped to eval uate potential hunman health effects related to these nedia
woul d not be conpl eted under nost reasonable future site use scenarios. Furthernore, the data
used to conpute risk/hazard are not equivalent in quality to that produced for other nmedia. Due
to the nature of the naterials, the precision and accuracy of the anal ytical methods was
reduced. Therefore, risk/hazard values conputed for source rel ated nedia shoul d be used for
screeni ng purposes only.

H. CONCLUSI ONS

Hazard I ndi ces were unacceptable for surface water (springs and in-stream, ground water (al
formati ons assessed), and source nmaterial (reaction water). The Beech Creek/El wren aquifer had
only a slightly unacceptable cancer risk, which nmay have been due to naturally-occurring
petrol eum chemi cal s.

An alternative approach was devel oped to address air risks since the site nedia did not fit the
conventional risk assessnent nold. Mdeling produced isopleth diagrans depicting maxi num 8- hour
maxi mum 24- hour and annual average ammoni a concentrations resulting frommne portal em ssions
Amoni a concentration patterns were predicted for years 1993, 1998, 2003, and 2013. An acute
exposure standard of 0.4 ng/nB (KNREPC, 8-hour) was established for conparison with predicted
24-hour average concentrations. A chronic standard of 0.1 ng/n8 (EPA) was established for
conparison to nmaxi mum annual average concentrations. Any exceedance of these standards is
considered to be equal for risk managenent purposes to a H of greater than 1.0

Bet ween 1993 and 2013 the 0.1 ng/ nB annual average anmoni a concentration isopleth is predicted
to retract significantly. The 8-hour KNREPC standard of 0.4 ng/nB is predicted to be continually
exceeded between the years 1993 and 2013 (H greater than 1.0) under baseline (no action)
condi ti ons.

O her than past stressed vegetation and currently stressed vegetation in the inmediate vicinity
of the mne portals, the studies find no evidence of site-related ecol ogical stress.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response actions in this ROD, nmay present an i nmnent and substantia
endangernent to public health, welfare and the environnent.



Table 5.1
Surface Soil Contam nants of Concern

Benzo( a) ant hr acene
Benzo( b/ k) f1 uor ant hene
Benzo( a) pyr ene
I ndeno( 1, 2, 3-cd) peryl ene
Di benzo(a, h) ant hracene
Beryllium

Not es:

Conmpounds/ paraneters |listed are those detected at concentrations in excess of the BAL
and which were projected to pose a significant potential individual risk/hazard
(carcinogenic unit risk > 1E-7 or hazard quotient >0.1).

Paramet ers which were not detected in any onsite soil sanple at a concentration in

excess of the corresponding BAL are not |isted.

Table 5.2
Surface Water Contam nants of Concern

I nstream Surface Water | npact ed Springs
Al um num (CC, CR) Al um num (1)
lron (CC CR Cadmi um (1)
Lead (CO) Iron
Manganese (1)
Sodi um
Vanadi um (1)
Chl ori des
Sul f ates
Not es:
Conmpounds/ paraneters |listed are those detected at concentrations in excess of the BAL
and whi ch were projected to pose a significant potential individual risk/hazard

(carcinogenic unit risk >1E-7 or hazard quotient >0.1 or had a naxi num four quarter
average i n excess of the correspondi ng ARAR

Paramet ers which were not detected in any instreamsurface water sanple at a
concentration in excess of the corresponding BAL are not |isted.

1) indicates paraneters for which the exposure concentration used in the baseline risk
assessnent was less than two times the four quarter background average in the
hypot heti cal receiving stream

(RR) = Rough River (CC) = Caney Creek; and (CR) = Cane Run -- these designation
were used to show which stream produced sanples with paraneter concentrations in
excess of correspondi ng background.



TABLE 5.3 - SUMVARY OF GROUNDWATER CONTAM NANTS OF CONCERN

ON A FORIVATI ON SPECI FI C BASI S
FORT HARTFORD STONE QUARRY NPL SI TE
OLATON, KENTUCKY

PARANVETER HANEY/ MyBC UwBC
ORGANI Cs

Benzene X

Styrene X

4. 4" -DDT X

| NORGANI CS

Arsnic

Bari um X X
Cadmi um X X
Chr om um X

Iron X
Lead X X
Manganese X
Pot assi um X

Sel eni um X

Sodi um X X
Thal I'i um X

Amoni a X X
Chl ori des X X
Sul fates X X
NOTES:

FORVATI ON
LMyBC BC/ ELWREN REELSVI LLE
X
X
X X
X
X X
X X X
X
X X X
X
X X X

I norgani c and wet chemistry paraneters are listed if they exceeded the BAL for the

formation.

HANEY/ MpBC = Haney Limestone/Big difty Sandstone contact
UMyBC = Upper Big difty Sandstone fornation
LMyBC = Lower Big difty Santstone fornation

BC/ ELWREN =
REELSVI LLE =

Background (non-inpacted) zone data is not presented.

Only those paraneters with individual

unit risk >1E-7, hazard quotients >0.1 and/or that

were found to exceed an ARAR at the maxi numtwo quarter average were retai ned as CCCs.



TABLE 5.4 - SOURCE MATERI AL CONTAM NANTS OF CONCERN
ON A SUBSAMPLE SPECI FI C BASI S
FORT HARTFCORD STONE QUARRY NPL SI TE
OQLATQN, KENTUCKY

AS RECEIl VED WATER FROM
PARAMETER MATERI AL REACTI ON BASI S
Al um num X X SMCL
Ant i nony X HQ MCL
Arseni c X X Rl SK, HQ
Beryllium X X Rl SK, MCL
Cadm um X HQ MCL
Chr om um X HQ MCL
Iron X X SMCL
Lead X X MCL- TT
Manganese X SMCL
N ckel X MCL
Pot assi um X HQ
Sel eni um X HQ MCL
Si Lver X HQ HA
Sodi um X HQ HA
Thal I'i um X HQ MCL
Vanadi um X HQ RAL
Amoni a X HQ HA
Chl ori des X SMCL
Sul fates X SMCL
NOTES:

As received material COC were sel ected based on individual unit risk of > 1E-7
and/ or hazard quotient in excess of 0.1.

Water fromreation COCs were section based on individual >1E-7

hazard quotient >0.1 and/or exceedance of ARAR

Basi s i ndicates the reason the paraneter was retained as a COC

MCL = Maxi mum Cont am nant Level; SMCL = Secondary MCL; HA = EPA Heal th Advi sory;
MCL-TT = Treatnent Technol ogy Based MCL; RAL = Superfund Renobval Action Level
HEAST- Rf D = Specific Reference Dose Drinking Water Equival ent Concentrati on;

HQ = Hazard Quotient>0. 1.



Table 5.5
Sedi nent Cont am nants of Concern

| nstream Sedi nent s M ne Flune Sedi nents
Arsenic (CR None
Beryl lium (CR)
lron (CR

Benzo(a) pyrene (1) (CC

Not es:

Compounds/ paraneters |listed are those detected at concentrations in
excess of the BAL and which were projected to pose a significant
potential individual risk/hazard (carcinogenic unit risk >1E-7 or hazard
quotient >0.1).

Paranmet ers which were not detected in any instreamor mne flune
sedi nent sanple at a concentration in excess of the correspondi ng BAL
are not |isted.

(1) designates organi c conpounds which were detected at simlar or
hi gher concentrations in correspondi ng background sanpl es.

(RR) = Rough River; (CC = Caney Creek; and (CR) = Cane Run --
t hese designation were used to show whi ch stream produced sanpl es
with Paraneter concentrations in excess of correspondi ng background

For instream sedinent risk screening, the exposure concentration for
each inorgani c paraneter except chrom umwas bel ow the BAL for at
| east one other stream



Table 5.6
Assunptions for |ngestion and Dermal Contact Exposure to Soil Contaninants of Concern
at the Fort Hartford Stone Quarry Site in O aton, Kentuckya

Fut ure Adult
Exposur e Future Child Resident Resi dent Current Adult Wrkers

ORAL

Daily soil ingestion |evel 200 ngy 100 ngy 50 ngy

Fraction of time onsite in 100% 100%b 100%

contam nat ed areas

Portion of ingested 100% 100% 100%

cont am nant absor bed

Days per year onsite 350 days 350 days 260 days

Years onsite 6 years 24 years 25 years

Body wei ght 16 kg 70 kg 70 kg

Lifetine Averagi ng tine based on 30 years for non- Averagi ng tine based on 25
carci nogens, and 70 years for carcinogens, (see years for non-carci nogens, and
Soi | Exposure Fornul ae Key) 70 years for carcinogens (see

Soi | Exposure For mul ae Key)



DERVAL

Skin area contam nat ed 3730 cn2 3500 cn2 3500 cn2
Soi | adherence per cn? of 1 my 1 my 1 nmy
skin

Portion of contam nant
absor bed

0.01 (Organics)c
0.001 (Metals)

0.01 (Organics)c
0.001 (Metals)

0.01 (Organics)c
0.001 (Metals)

Days per year onsite 350 days 350 days 260 days

Years onsite 6 years 24 years 25 years

Body wei ght 16 kg 70 kg 70 kg

Lifetine Averagi ng tine based on 30 years for non- Averagi ng time based on 25

carci nogens, and 70 years for carcinogens (see
Soi | Exposure Formul ae Key)
Soi |

years for non-carci nogens, and
70 years for carcinogens (see

Exposur e Formul ae Key)

Notes: a References values from USEPA, RAGS, 12/89, OSWER Directive #9285.6-03, and USEPA, Region IV New Interi m Qui dance (12/11/92).
b Uni f orm contam nant distribution over the entire site area is assumed. No fraction of tine factor was utilized in
these cal cul ations, uniform exposure to the entire site at average contam nants concentrations (conservative); only
anal ytical hits used to conpute contam nant averages.
c 1.0% (Organics) or 0.1% (Metals) dernal transfer assumed; includes consideration of soil matrix effect.



Table 5.7
Total Site Risk

Cancer Effects Non- Cancer Effects
(Carci nogeni ¢ Ri sk) (H)

Soil s 3 x 10-5 0.4
Surface Water

Springs  ----- 1.1

In-stream  ----- 1.9
Sedi ment s

M ne Flune 6 x 10-6 0.0

I n-stream 2 x 10-5 0.3
G ound Water

Haney/

Big difty

Cont act 6 x 10-7 51

Upper Big

Adifty 3 x 10-7 14.0

Lower Big

difty  ----- 10.0
Beech Crk/

El wen 2.1 x 10-4 2.0

Reel sville  ----- 1.0
Air N. A N. A
SCFs
Mat eri al 1 x 10-5 0.6
Reacti on
Wt er 4 x 10-5 11

Tot al 3 x 10-4 64. 6



Table 5.8
Assunptions for |ngestion and Dernmal Contact Exposure to Sedi nent Contam nants of Concern
Fort Hartford Stone Quarry Site, O aton, Kentuckya

Exposur e Child Recreational User Adult Recreational / Conmercial User
ORAL

Daily soil ingestion |evel 200 ny 100 ny

Fraction of time onsite in 100% 100%

cont am nat ed ar eas

Portion of ingested contaninant 100% 100%
absor bed

Days per year onsited 140 days 104 days
Years onsite 6 years 24 years
Body wei ght 16 kg 70 kg
Lifetine Averagi ng tines based on 30 years for non-carcinogens, and 70 years for

carci nogens (see Sedi nent Exposure Formnul ae Key)



DERVAL

Skin area contani nat ed 3730 cnk 3500 cn®
Soi | adherence per cn? of skin 1 ny 1 nmy
Porti on of contam nant absorbed 0.01 (Oganics)c 0.01 (Organics)c
0.001 (Metals) 0.001 (Metals)

Days per year onsite 140 days 104 days
Years onsite 6 years 24 years
Body wei ght 16 kg 70 kg
Lifetine Averagi ng tines based on 30 years for non-carcinogens, and 70 years for

carci nogens (see Sedi nent Exposure Formul ae Key)

Not es:

a
b

Ref erences val ue from USEPA, RAGS, 12/89, OSWER Directive #9285. 6-03, and USEPA, Region IV New Interim Quidance (2/11/92).
Uni form contam nant distribution over the entire site area is assuned. No fraction of tine factor was utilized in these
cal cul ations, uniformexposure to the entire site at maxi mum contam nant concentrations was assurmed for conservati sm

1.0% (Organics) or O 1% (Metals) dernal transfer assumed; includes consideration of soil matrix effect.
The lifetime weighted average exposure frequency is 112 days/year; individual |ife stage exposure frequenci es were
appl i ed per personal comunication with Sally Wley, KDEP, R sk Assessnent Section, July 13, 1993.



Table 5.9
Assunptions for Ingestion and Dermal Contact Exposure to
As Received Source Material Contam nants of Concern at the
Ft. Hartford Stone Quarry Site in O aton, Kentuckya

Exposur e Future Child Resident Future Adult Resident
ORAL
Dai |y source ingestion |evel 200 ngy 100 ngy
Fraction of tinme onsite in 100%b 100%b

cont am nat ed ar eas

Portion of ingested 100% 100%
cont am nant absor bed

Days per year onsite 140 days 104 days
Years onsite 6 years 24 years
Body wei ght 16 kg 70 kg
Lifetine Averagi ng tine based on 30 years for non-carcinogens, and 70

years for carcinogens (see Source Exposure Formul ae Key)



DERVAL

Skin area contani nat ed 3730 cnk 3500 cn®

Sour ce adherence per cn® of 1 ny 1 nmy

skin

Porti on of contani nated 0.01 (Organics)c 0.01 (Organics)c
absor bed 0.001 (Metals) 0.001 (Metals)
Days per year onsite 140 days 104 days

Years onsite 6 years 24 years

Body wei ght 16 kg 70 kg

Lifetine Averagi ng tine based on 30 years for non-carcinogens, and 70

years for carcinogens (see Source Exposure Formul ae Key)

Not es:

a References values from USEPA, RAGS, 12/89, OSWER Directive #9285. 6-03, and USEPA, Region |V New
Interim Quidance (2/11/92).

b Uniformcontam nant distribution over the entire site area is assumed. No fraction of tine factor was utilized
in these calculations, uniformto the entire site at average contam nant concentrations (conservative);
only analytical hits used to conpute contam nant averages.

¢ 1.0% (Organics) or 0.1% (Metals) dernmal transfer assumed; includes consideration of soil nmatrix effect.



Table - TOXI COLOA CAL DATABASE | NFORVATI ON FOR POTENTI AL CONTAM NANTS OF CONCERN
5.10 FORT HARTFORD STONE QUARRY NPL SITE CLATQN, KENTUCKY

SLOPE TOXI A TY

FACTOR EQUI VALENCY REFERENCE

ORAL FACTOR DCSE

(MY KQ DAY) -1 (UTI LI TI ES) ORAL UF
(MY KQ DAY)

PARAMETER
VCLATI LES
2,21 Oxybi s (1-chl or opr opane) ND NOT APPLI CABLE ND ND ND
Benzene 2.9E-02 1 NOT APPLI CABLE ND ND
Br ononet hane ND NOT APPLI CABLE 0.0014 1000
2 - Butanone ND NOT APPLI CABLE 0.6 1 3000 1
Chl or onet hane 1- 3E- 02 2 NOT APPLI CABLE ND ND
Di net hyl disul fide ND NOT APPLI CABLE ND ND ND
Et hybenzene ND NOT APPLI CABLE 0.1 1 1000 1
Met hane ND NOT APPLI CABLE ND ND ND
Styrene 3.0E-02 1 NOT APPLI CABLE 0.2 1000
Tol uene ND NOT APPLI CABLE 0.2 1 1000 1
Tri chl or oet hyl ene 1. 1E-02 11 NOT APPLI CABLE 0.006 11 ND
Xyl ene ND NOT APPLI CABLE 2 100 1

CANCER SUPERFUND
M- CLASS RAL
(Ug/'L) (mo/ L)
ND ND
ND A 100 0.
1 D 50
D ND ND
ND  C 100
ND ND
D 1000 0.7
ND ND
1 C 1000
D 3000 1
ND B2
D 40000 10

005

~6 66

300

MCL
(mg/ L)

ND

ND
ND
ND

0.7
ND

0. 005
10

OTHER

0.2

0.7

(see notes)

Ref



SEM - VOLATI LES

1,2,4 - Trichl orobenzene
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo( g, h) peryl ene
Benzo(Kk) f | uor ant hene
Benzoi ¢ acid

Car bazol e

0- Cresol

p- Cresol

Chrysene

Di benzo(a, h) ant hracene
Di benzof uran

FI uor ant hene

Fl uor ene

I ndeno( 1, 2, 3-cd) pyr ene
2 - Met hyl napht hal ene
Napht hal ene

Ni r osodi phenyl am ne
Phenant hr ene

Pheno

Pyrene

PESTI Cl DES

al pha- BHC
gamma- chl or dane

4,4' -DDT

4,4' - DDE

Dieidrin

Endosul fan |

Endrin

Endrin Al dahyde

Hept achl or

Hept achl or epoxi de
Met hoxychl or

~

P WweEk o

ND
ND

ND
ND

. 3E+00
. 3E+00
. 3E+00

ND

. 3E+00

ND

.0E-02

ND
ND

. 3E+00
. 3E+00

ND
ND
ND

. 3E+00

ND
ND

. 9E- 03

ND
ND
ND

. 3E+00
. 3E+00
.4E-01
.4E-01
.6E-01

ND
ND
ND

. 5E+00
. 1E+00

ND

3
1
3
ND
3
ND
2
ND
ND
3
3
ND
ND
ND
3
ND
ND
1
ND
ND
ND
1 NOT
1 NOT
1 NOT
1 NOT
1 NOT

1. 0E-01

1.0E-01

1.0E-01

ND

1. 0E-02
1. 0E-00
ND
0.04
0.04

0. 04
0. 04

0.03
0.6
0.03

APPL| CABLE
APPL| CABLE
APPL| CABLE
APPL| CABLE
APPLI CABLE

NOT APPLI CABLE
NOT APPLI CABLE
NOT APPLI CABLE

NOT

1
1 NOT

APPL| CABLE
APPL| CABLE

NOT APPLI CABLE

0.01
0. 06
0.3
2
17
1
1
18
2
ND
13
1
1
0
0.
0
0
0.
0. 00005
0. 0003
0.
0.0
0. 005

ND

ND
ND
ND
ND
ND

ND
1000
ND
ND
ND
ND
3000
3000
ND
ND
1000

ND
100
3000

.0003 1
00006
. 0005
.0005 1
00005

2

1

0.00
00005
00013

1

1000
3000
ND
3000
ND
ND
ND
ND
1
ND
1
ND
ND
ND
ND
1
1
ND
ND
1
ND
ND
1
9
1
1
8
1
3000
100
03 15
1
1
1000

ND

ND

ND
ND

ND
1000
100
ND
100

300
1000

1

1

ND

ND
ND
ND

ND

ND

ND

ND

B2

ND

ND
B2
B2
B2
ND
ND B2
ND
B2
ND
ND
B2
B2
ND
ND
1400
B2
ND
100
ND
6000
1100
ND ND
1 B2
1 B2
ND B2
1 B2
ND
D
ND
1 B2
1 B2
D

100 0. 07 0. 07
2100 ND ND
ND ND
ND ND ND
0.1 ND
0.2 0. 0002
0.2 ND
ND ND
0.2 ND
ND ND
ND ND
ND ND
ND ND
0.2 ND
0.3 ND
ND ND
ND ND
ND ND
0.4 ND
ND ND
ND 0. 02
ND ND
ND ND
ND 4
ND ND
ND ND
2 0.002
ND ND
ND ND
0.2 ND
ND ND
3 0. 002
ND
0.8 0. 0004
0.4 0. 0002
50 0. 04

ND

ND
ND
ND

ND

ND
ND

ND

0

0
ND
0. 002

0.04

ND

002
ND
ND
. 0005

0. 005
0. 0001

ND



TABLE - TOXI COLOGA CAL DATABASE | NFCRVATI ON FOR POTENTI AL CONTAM NANTS OF CONCERN
FORT HARTFORD STONE QUARRY NPL SI TE CLATON, KENTUCKY

ENN@) Re]

SLOPE TOXIA TY REFERENCE
FACTOR EQUI VALENCY DOSE CANCER SUPERFUND OTHER
ORAL FACTOR ORAL UF MF  CLASS RAL MCL (see Notes)

PARAMETER (MY KQ DAY) -1 (UTI LI TIES) (M KQ DAY) (ug/L) (my/ L) (mg/ L) Ref
| NORGANI CS/ WET CHEM STRY
Al um num ND NOT APPLI CABLE 2.9 12 ND ND ND ND ND 0.05-0.2
Ammoni a ND NOT APPLI CABLE 1 2 ND ND D 34000 ND 50
Ant i mony ND NOT APPLI CABLE 0.0004 1 1000 1 D 15 0. 0006 0. 006
Arseni c 1.75E+ 00 1 NOT APPLI CABLE 0.0003 1 3 1 A 50 0.05 ND
Bari um ND NOT APPLI CABLE 0. 07 1 3 1 D 5000 2 2
Beryl i um 4.3+ 00 1 NOT APPLI CABLE 0. 005 1 100 1 B2 1 0. 004 0. 004
Cadm um ND NOT APPLI CABLE 0.0005 1 10 1 Bl 5 0. 005 0. 005
Cal ci um ND NOT APPLI CABLE ND ND ND ND ND ND ND
Chl ori des ND NOT APPLI CABLE ND ND ND ND ND ND 250
Chromum 111 ND NOT APPLI CABLE 1 1 100 10 D ND ND ND
Chrom um VI ND APPLI CABLE 0.005 1 10 D 200 0.1 0.1
Cobal t ND APPLI| CABLE 0.06 14 ND ND ND ND ND
Copper ND APPLI CABLE ND ND D 1300 1.3 1.3
Cyani de ND APPLI| CABLE 0.02 1 D 200 0.2 0.2
Iron ND APPLI CABLE 0.03 14 ND ND ND ND 0.3
Lead ND APPLI| CABLE ND ND B2 30 TT - 0.015 ND
Magnesi um ND APPLI CABLE ND ND ND ND ND ND
Manganese (food) ND APPLI CABLE 0.14 1 1 ND ND ND ND
Manganese (water) ND APPLI CABLE 0. 005 1 1 ND 200 ND 0.05
Mer cury ND APPLI| CABLE 0.0003 2 1 D 10 0. 002 0. 002
N ckl e ND APPLI CABLE 0.02 1 1 D 500 0.1 0.1
Pot assi um ND APPLI| CABLE 50 14 ND ND ND ND ND ND
Sel eni um ND APPLI CABLE 0.005 2 3 1 ND 200 0. 05 0.
Sil ver ND APPLI| CABLE 0. 005 1 3 1 ND 100 ND 0.1
Sodi um ND APPLI CABLE 34 14 ND ND ND ND ND 17
Sul f ates ND APPLI| CABLE ND ND ND ND 500000 ND 250
Sul fi des ND APPLI CABLE ND ND ND ND ND ND ND
Thal I'ium (as sulfate/chloride salt)ND APPLI| CABLE 0.00006 1 1 D 2 0. 002 0. 0005
Vanadi um ND APPLI CABLE 0. 007 2 1 D 30 ND ND
Zinc ND APPLI| CABLE 0. 03 1 1 D 3000 ND 2
pH NOT APPLI CABLE APPLI CABLE NOT APPLI CABLE -- -- -- -- 8.5 - 8.5

oo o1 o1 b A DM

I



1 - IRIS (Integrated Information System
2 - HEAST (Health Effects Summary Tabl es)
3 - Toxi city Equival ency Factor (relative to Benzo(a)pyrene) established in InterimUSEPA Region |V

gui dance 2/11/92; exposure concentrations are multiplied by the TEF within risk/hazard formul ae.
4 - Maxi mum Cont ami nant Level (MCL)(or Treatnent Technol ogy based ML))
5 - Lifetime Health Advisory for 70 Kg adul t
6 - 10 day Health Advisory for 10 Kg child
7 - Drinki ng Water Equivalent Level (DWEL)
8 - Secondary MCL (SMCL - aesthetic based)
9 - Inhal ation Unit R sk in mcrograns/cubic meter

10 - MCL and RAL based on total Chrom um

11 - August 10, 1993 correspondence from EPA

12 - Rf D provided in USEPA Region |11 Soil Screening Concentration Table, First Quarter, 1994; see #14.

13 - Rf D for pyrene used as surrogate, see #14.

14 - Surrogate and/ or provisional RfDs suggested by Kevin Koporec, USEPA Ofice of Health Assessnent, phone conversation 2/2/94.
15 - RfD for Endrin used as surrogate, see #14.

16 - RfD for DDT applied as surrogate RfD for DDE due to structural sinilarity.

17 - Rf D for o-Cresol used as surrogate, see #14.

18 - Rf D for Napht hal ene used as surrogate, see #14.

20 - Rf D for gamma- BHC used as surrogate; per 2/4/94 phone conversation with JimHol der, USEPA Point of Contact for BHC
.- proposed MCLs

ND - No data avail abl e

RAL - Renoval Action Level

UF - denotes Uncertainty Factor

M= - denot es



TABLE 5-11 SUMVARY OF CARCI NOGENI C Rl SK ASSOCI ATED W TH EXPCSURE TO CONTAM NATED MEDI A
FORT HARTFORD STONE QUARRY NPL SI TE
OLATON, KENTUCKY

MEDI UM PARAMETER ASSCOCI ATED RI SK
SaL ONSI TE BACKGROUND LOCATI ONS
Benzo( a) ant hracene 1. 7E- 07 NA
Benzo( b/ k) f1 uor ant hene 6. 5E- 07 NA
Benzo( a) pyr ene 2. 4E- 06 NA
I ndeno( 1, 2, 3-cd) pyrene 1. 2E- 07 NA
Di benz(a, h) ant hracene 2. 9E- 07 NA
Arsenic 2. 3E-05 1. 9E-05
Beryllium 7. 5E-06 NA
Soi | Pathway Total R sk 3E-05 2E- 05
SURFACE WATER
Not Applicabl e
SEDI MENTS - | NSTREAM ONSI TE RR cC CR
Benzo( a) pyr ene 6. 9E- 07 NA 1. OE- 06 NA
Arsenic 1. 9E- 05 1.4E-05 1. 3E-05 4. OE- 06
Beryllium 3. 1E- 06 NA 4. 1E- 06 NA
| nstream Sedi ment
Pat hway Total R sk 2E- 05 1E- 05 2E- 05 4E- 06
SEDI MENTS - M NE FLUMES ONSI TE BACKGROUND LOCATI ONS
Arseni c 6. OE- 06 See Notes
M ne Fl une Sedi ment
Pat hway Total R sk 6E- 06
GROUNDWATER
ZONE 1 ONSI TE BACKGROUND LOCATI ONS
Benzene 4. 4E- 07 NA
Styrene 1. 4E- 07 NA
Arseni c NA 2. 0E-04
Zone 1 GW Pat hway R sk 6E- 07 2E-04
ZONE 2 ONSI TE BACKGROUND LOCATI ONS
4.4 - DDT 3. 0E- 07 NA
Arseni c NA 5. 5E- 05
Zone 2 GW Pat hway R sk 3E- 07 6E- 05
ZONE 3 ONSI TE BACKGROUND LOCATI ONS
Arseni c NA 1. 2E-04
Zone 3 GW Pat hway R sk NA 1E-04
ZONE 4 ONSI TE BACKGROUND LOCATI ONS
Benzone 8. 7E- 07 NA
Arseni c 2.1E-04 6. 3E- 05

Zone 4 GW Pat hway R sk 2E- 04 6E- 05



ZONE 5 ONSI TE BACKGRCQUND LOCATI ONS

Arseni c NA 5. 0E- 05
Zone 5 GW Pat hway R sk NA 5E- 05
AS RECEI VED SALT CAKE FIN ONSI TE BACKGROUND LOCATI ONS
Arseni c 9. 9E- 06 See Not es
Beryllium 1. 7E- 06
As Rec'd Total Pathway Ri sk 1E- 05
WATER FROM REACTI ON ONSI TE BACKGROUND LOCATI ONS
Arseni c 7. 1E- 06 See Not es
Beryllium 3.5E-05
Water from Reaction
Total Pathway Ri sk 4E- 05
NOTES:

The designations RR, CC, and CR represent background | ocation values in Rough River,
Caney Oreek and Cane Run, respectively.

M ne flune sedinment risk may be conmpared to that in receiving streans to provide a frane
of reference.

Nei ther as received salt cake fines or water fromreation results have correspondi ng
background val ues. The conputed risk nay be conpared to background soil and surface

wat er or groundwater, risk, respectively.

G oundwat er ZONES are referenced as follows: ZONE 1 - Haney Linestone/Big difty
Contact; ZONE 2 - Upper Big Adifty Sandstone; ZONE 3 - Lower Big difty

Sandst one; ZONE 4 - Beach Creek/Elwen Contact; ZONE 5 - Reel sville Linestone.



FORT HARTFORD STONE QUARRY NPL SI TE

OLATON, KENTUCKY

MEDI UM PARAMETER

Sa L

Arsenic

Iron

Soi | Pathway Total Hazard

SURFACE WATER- | NSTREAM

Iron

Manganese* *

| nstream SW Pat hway Total Hazard

SURFACE WATER- SPRI NGS

Cadm um

Iron

Manganese

Sodi um

Vanadi um

Spring Pathwy Total Hazard
SEDI MENTS -
Arseni c
Ant i nony
Iron
| nstream Sedi nment

Pat hway Total Hazard

| NSTREAM

SEDI MENTS - M NE FLUMES

LOCATI ONS

Not Applicabl e
M ne Fl une Sedi ment
Pat hway Total Hazard

GROUNDWATER
ZONE 1
Arsenic

Bari um
Cadmi um

Chr om um
Iron

Pot assi um
Sel eni um
Sodi um
Amoni a
Zone 1 GW Pat hway Hazard

ASSOCI ATED HAZARD

ONSI TE BACKGROUND LOCATI ONS
0.1 0.1
0.3 0.2
0.5 0.4
ONSI TE RR cC CR
0.3 0.2 0.2
1.6 1.5 0.9 0.3
1.9 1.7 1.1 0.3
ONSI TE BACKGROUND LQOCATI ONS
0.4 0.4
0.2
0.2 0.4
0.2
0.1 0.1
1.1 0.9
ONSI TE RR cCc CR
0.1 0.1 <0.1
0.1
0.2 0.2
0.3 0.1 0.2
ONSI TE BACKGROUND
<0.1 See Not es
0.0
ONSI TE BACKGROUND LQOCATI ONS
0.9
0.5
0.7
0.1
0 0.2
1.1
0.2
24 0.2
23
51 1

TABLE 5. 12 SUMVARY OF NON- CARCI NOGENI C HAZARD ASSCOCI ATED W TH EXPOSURE TO CONTAM NATED MEDI A

<0.1



ZONE 2

Arseni c

Bari um

Cadmi um

Iron

Manganese

Sodi um

Amoni a

Zone 2 GW Pat hway Hazard

ONSI TE

14

MODdMOODNO
AONOWR

BACKGROUND LOCATI ONS

0.3



TABLE 5.12 (continued) - SUMVARY OF NON- CARCI NOGENI C HAZARD ASSCCI ATED W TH EXPOSURE TO
CONTAM NATED MEDI A

FORT HARTFORD STONE QUARRY NPL SI TE

OLATON, KENTUCKY

MEDI UM PARAMETER ASSQOCI ATED HAZARD

ZONE 3 ONSI TE BACKGROUND LOCATI ONS
Arseni c 0.5

Bari um 0.7
Cadmi um 0.7
Chr om um 0.2
I ron 0.3
Manganese 2.9
Sodi um 4.5
Amoni a 0.4
Zone 3 GW Pat hway Hazard 10 1

ZONE 4 ONSI TE BACKGROUND LOCATI ONS
Arsenic 0. 0.3

Bari um 0
Sodi um 0.
Zone 4 GW Pat hway 2

0.3

0.6
1

ZONE 5 ONSI TE BACKGROUND LOCATI ONS
Arsenic 0.2

Chr om um 0.1
I ron 0.1
Sodi um 0.1
Zone 5 GW Pat hway Hazard 1

0.6

AS RECEI VED SALT CAKE FI NE ONSI TE BACKGROUND LOCATI ONS
Al um num 0.2 See Not es

Arsenic 0.

I ron 0
As Rec'd Total Pathway Hazard 0.8

WATER FROM REACTI ON ONSI TE BACKGROUND LOCATI ONS

Ant i nony 5 See Notes

Arsenic

Cadmi um

Chr om um

Pot assi um

Sel eni um

Silver

Sodi um

Thal I'i um

Vanadi um

Amoni a

Water from Reaction
Total Pathway Hazard

WO OouUo oo o0Oooo
PR NRP R ONNRE

[EEY
[EEY



Not es:

"X i ndi cates paraneter contributed to conputed hazard i ndex.

"XX' indicates the primary contributors to the hazard index with hazard quotients greater
than 1.

"**' jndicates nanganese was not detected in any instream sanpl e above BALS.

Only paraneters with hazard quotients in excess of 0.1 are |listed.

The designations RR, CC, and CR represent background | ocation val ues in Rough
Ri ver, Caney Creek and Cane Run, respectively.

M ne flune sedi nent hazard nay be conpared to that in receiving streans to provide

a frame of reference.

Nei ther as received salt cake fines or water fromreaction results have correspondi ng
background val ues. The conputed hazard nmay be conpared to background soil and
surface water or groundwater hazard, respectively.

Groundwat er ZONES are referenced as follows: ZONE 1 - Haney Linestone/Big
Cifty Contact; ZONE 2 - Upper Big difty Sandstone; ZONE 3 - Lower Big difty



FORT HARTFORD STONE QUARRY NPL SI TE

OLATON, KENTUCKY
MEDI UM PARAMETER

GROUNDWATER
ZONE 1
Cadm um
Lead

Sodi um
Thal | i um
Chl ori des
Sul f ates
Ammoni a
Al um num
ZONE 2
Bari um

I ron

Lead
Manganese
Sodi um
Chl ori des
Amoni a
Al um num
ZONE 3
Cadmi um

I ron
Manganese
Sodi um
Chl ori des
Al um num
ZONE 4

I ron

Sodi um
Chl ori des
ZONE 5

I ron

Sodi um
Chl ori des

0. 005
0. 015
17

0. 002
250
250

30
0.05 -

0.3

0.015

0. 05

17

250

30

.05 - 0.2

0. 005

0.3

0.05

17

250

0.05 - 0.2

0.3
17
250

0.3
17
250

ARAR Ref .
(M7 L)

TT - ML

SMCL

SMCL

0.2 SMCL

SMCL

TT- MCL

SMCL

SMCL

SMCL

SMCL

SMCL

SMCL
SMCL

SMCL

SMCL

SMCL

SMCL

ONSI TE
(MF'L)

0.01
0. 0205
23450
0.014
48250
558. 5
665
BDL

4.15
4.85
0. 0395
0. 384
5710
16840
67.1
BDL

1.42
2.43
0.411
4330
16680
BDL

0.63
912
1405

1.26
1060
403

TABLE 5.13 SUWARY COF GROUNDWATER, SURFACE, AND WATER FROM REACTI ON CONCENTRATI ONS THAT EXCEED ARAR

BACKGROUND LOCATI ONS
(ML)

BDL

0. 0023
240
BDL
15.3
51.1

. 154
27

. 0021
. 0093

PONNOORO

O ~NON

BDL

0. 26
0. 0077
268.9
12

0. 249

0. 63
572
1405

0. 029
545
7.3



SURFACE WATER
| NSTREAM

Al um num
I ron

Lead
Manganese
SPRI NGS
Al um num
I ron
Manganese
Cadm um
Sodi um
Vanadi um
Chl ori des
Sul f at es
WATER FROM REACTI ON

Al um num
Ant i mony
Beryl lium
Cadm um
Chr om um
I ron
Manganese
Ni ckl e
Sel eni um
Silver
Sodi um
Thal i um
Vanadi um
Ammoni a
Chl ori des
Sul f ates

NOTES:

- MCL refers to maxi mum cont am nant

0.05 -

0.05 -

ONSI TE

0.2 SMCL
0.3 SMCL

0.015 TT - ML

0.05 sSMCL
ONSI TE
0.2 SMCL
0.3 SMCL
0. 05 SMCL
0. 005 ML
17 HA
30 HA
250 SMCL
250 SMCL

CANEY CREEK

1.84 1.18
2.77 1.63
0. 021 0. 006
0. 227 0. 133

BACKGROUND

1.56 0.944
1.73 0. 836
0.031 0. 049
0. 005 0. 005
175.75 4.89
0. 023 0. 023
260. 8 5.8
408.5 20.6

RESULTI NG CONCENTRATI ON

.05 - 0.2 SMCL
. 006 MCL
004 MCL
005 MCL
1 SMCL
3 SMCL
05 SMCL
1 ML
05 MCL
1 HA
HA

. 005 MCL
.03 RAL
HA
SMCL
SMCL

[y
©ONooO0OO0O0OO0OOO0O0D

w
o o

250
250

| evel .

61
06
02
03
26
76
15
52
18
17

CLLoeLooLoo0odm

62631
0.03
0. 83
995
112281
634

- SMCL is a secondary (usually aesthetic based) MCL.
- HA refers to Heal th Advisory.

- TT - MCL refers to a treatnent technol ogy -
units are in ng/l.
"water fromreaction'
apply to this nedium

- All
- All

based MCL,

BACKGROUND

CANE RUN

such as | ead

0. 308
0. 388
BDL

0 04

concentrations |listed exceed the correspondi ng ARARSs;

ROUGH RI VER
1.31
1.61
0. 004
0.212

no background data

BOXED AND SHADED val ues desi gnate concentrations that exceed correspondi ng ARARs.



TABLE 5.14 SURFACE WATER REMEDI AL GOAL OPTI ONS UNDER A RESI DENTI AL USER EXPOSURE SCENARI O
FORT HARTFORD M NE OLATQN, KENTUCKY

HAZARD- BASED: REFERENCE MAXI MUM OTHER DRI NKI NG REVEDI AL
APPLI CABLE EXPCSURE
DOSE HAZARD CONTAM NANT WATER REF.
SUPERFUND GOAL CPTION  GOAL CPTION GOAL CPTI ON SURFACE POl NT
ORAL | NDEX LEVEL STANDARDS RAL
HQ = 0.1 HQ = 1 HQ = 10 WATERS ~ CONCENTRATI ON
PARAMVETER (M3 KG DAY) @4 QIR MAX (MF L) (M L)
Reference (UG L) (M3 L) (M3 L) (MG L) (M L)
| NORGANI CS/ WET CHEM
Al umi nunt 2.9 2.2E - 02 NA 0.05 1 NA 8. 25E + 00
5,6 1. 84E + 00
Cadnmi um 0. 0005 3.8E - 01 0. 005 0. 005
2 5 1.42E - 03 1. 42E - 02 1.42E - 01 6 5. 40E - 03
I ron* 0.3 2.0E - 01 NA 0.3 2 NA 8.53E - 01 8.53E = 00
00
Lead NRV NRV NA 0.015 4 30 ARAR ARAR
02
Manganese 0. 005 2.1E - 01 NA 0.05 2 200 1.42E - 02 1.42E - 01
3.05E - 02
Sodi unt 34 1.8E - 01 NA 20 3 NA 9.67E + 01 9. 67E + 02
1.76E + 02
Vanadi um 0. 007 1.1E - 01 NA NA 30 1.99E - 02 1.99E - 01 1. 99E + 00
Chl ori des NRV NRV NA 250 2 ARAR ARAR
2.61E + 02
Sul f at es NRV NRV NA 250 2 30 ARAR ARAR ARAR
CARCI NOGEN- BASED: SLOPE TOXI O TY
REMEDI AL RENEDI AL REMEDI AL EXPOSURE
FACTOR EQUI VALENCY CANCER
GOAL CPTION GOAL CPTI ON GOAL CPTION POl NT
ORAL FACTCR R SK RSK=1E- 4 R SK
=1E- 5 RSK=1E - 6 OONCENTRATI ON
PARAMVETER (M3 K@ DAY) - 1 (UNI TLESS) @4 QIR MAX
(MI'L) (MFL) (MF'L) (MF'L)
| NORGANI CS/ WET CHEM
Al uni nunt NRV NOT APPLI CABLE NRV NRV NRV NRV 1. 84E + 00
Cadnmi um NRV NOT APPLI CABLE NRV NRV NRV NRV 5. 40E - 03
I ron* NRV NOT APPLI CABLE NRV NRV NRV NRV 1. 73E + 00
Lead NRV NOT APPLI CABLE NRV NRV NRV NRV 2.10E - 02
Managanse NRV NOT APPLI CABLE NRV NRV NRV NRV 3.05E - 02
Sodi unt NRV NOT APPLI CABLE NRV NRV NRV NRV 1. 76E + 02
Vanadi um NRV NOT APPLI CABLE NRV NRV NRV NRV 2.26E - 02

REMEDI AL

8. 25E + 01

8.53E + 01

ARAR 5

1.42E + 00

9.67E + 03

6
ARAR

REMEDI AL

8. 25E + 02

1. 73E +

56

2. 10E -

5,6

2. 26E - 02

4.09E + 02



Chl ori des NRV NOT APPLI CABLE NRV NRV NRV NRV 2.61E + 02
Sul f ates NRV NOT APPLI CABLE NRV NRV NRV NRV 4.09E + 02

NOTES:

Rf D and Sl ope Factor (a.k.a. Cancer Potency Factor) val ues obtained fromIR S (Septenber 1993 and February 1994) and/or HEAST 1993.

None of the ldentified surface water contam nants of concern support a significant volatilization (and inhal ati on) exposure pat hway.

The exposure point concentrations referenced are fromall onsite instreamsurface water |ocations; which includes concentrations for
alum num iron, lead, and manganese; concentrations for all other paraneters were obtained fromspring surface water data.

Tables 3 through 5 in Appendi x | contain additional exposure point concentrations for reference.

MCL = Maxi mum Cont am nant Level; SMCL = Secondary MCL; HA = EPA Health Advisory; MCL - TT = Treatnment Technol ogy Based MCL;

HEAST - RfFD = Specific Reference Dose Drinking Water Equival ent Concentration, RAL = Superfund Renoval Action Level

NA i ndi cates no val ue was avai ble, NRV indicates no risk value (slope factor or reference dose) was avail able for the conpound.

No hit greater than BAL was reported at any spring sanpling | ocation.

- I'ndicates provisional Rfds were used to devel op RG3s
- Most conservative value of SMCL range, 0.5 - 0.2, SMCL
- SMCL

HA

- Treatment Technol ogy (TT) based MCL
- Applies to instream surface water.
- Applies to surface water in springs.

U WN PP ¥
1



TABLE 5.15 GROUNDWATER REMEDI AL GOAL OPTI ONS ( UNDER RESI DENTI AL EXPOSURE SCENARI O
FORT HARTFORD STONE QUARRY NPL SI TE
CLATON, KENTUCKY

HAZARD- BASED REFERENCE REMEDI AL REMEDI AL REMEDI AL APPLI ES
EXPOSURE
DOSE HAZARD MCL OR QAL OPTI ON QOAL OPTION QOAL OPTION TO WATER- PO NT
ORAL | NDEX OTHER ARAR HQ = 0.1 HQ = HQ = 10 BEARI NG CONCENTRATI ON

PARANVETER (M3 K DAY) @2 QIR MAX (M3F'L) REF (ML) (ML) (M3F'L) (ZONE #S:) (M3F'L)
| NORGANI CS/ WET CHEM STRY

Arsenic 0. 0003 9.14E - 01 0.05 MCL 8.53E - 04 8.53E - 03 8.53E - 02 4 7.80E - 03
Bari um 0. 07 5.07E - 01 2 MCL 1.99E - 01 1.99E + 00 1.99E + 01 1,2,3,4 1. 01E + 00
Cadm um 0. 0005 7.03E - 01 0. 005 MCL 1.42E - 03 1.42E - 02 1.42E - 01 1,2,3 1. 00E - 02
Chr om um 0. 005 1.24E - 01 0.1 MCL 1.42E - 02 1.42E - 01 1. 42E + 00 1,3,5 1.77E - 02
| ron* 0.3 5.68E - 01 0.3 SMCL 8.53E - 01 8.53E + 00 8. 53E + 01 2,3,4,5 4. 85E + 00
Lead NRV NRV 0.015 MCL-T ARAR ARAR ARAR 1,2 2.05E - 02
Manganese 0. 005 2. 70E + 00 0.05 sSMCL 1.42E - 02 1.42E - 01 1. 42E + 00 2,3 3.84E - 01
Pot assi unr 50 1.15E + 00 NA 1.42E + 03 1.42E + 03 1. 42E + 04 1 1. 64E + 03
Sel eni um 0. 005 2.37E - 01 0.1 HA 1.42E - 02 1.42E - 01 1. 42E + 00 1 3.37E - 02
Sodi un¥ 34 2.42E + 01 17 HA 9.67E + 01 9.67E + 02 9. 67E + 03 1,2,3,4,5 2.35E + 04
Thal i um 0. 007 7.03E - 02 0. 002 MCL 1.99E - 02 1.99E - 01 1. 99E + 00 1 1.40E - 02
Chl ori des NRV NRV 250 SMCL ARAR ARAR ARAR 1,2,3,4,5 4. 83E + 04
Sul fates NRV NRV 250 SMCL ARAR ARAR ARAR 1 5.59E + 02
Ammoni a* 1 2.34E + 01 30 HA 2.84E + 00 2.84E + 01 2. 84E + 02 1,2,3 6. 65E + 02



CARCl NOGEN- BASED SLOPE REMVED!I AL REMEDI AL REMEDI AL APPLI ES EXPOSURE

FACTOR CANCER GOAL OPTI ON GOAL OPTI ON GOAL OPTI ON TO WATER- PO NT
ORAL Rl SK R SK = 1E-4 RISK = 1E-6 R SK = 1E-6 BEARI NG CONCENTRATI ON

PARAMETER (MFKEGDAY)-1 @2 QIR MAX (M3 L) (M3 L) (M3 L) ZONE #S (MJL)
| NORGANI CS/ VET CHEM STRY

Arsenic 1.75 2.06E - 04 3.79E - 04 3.79E - 04 3.79E - 05 4 7.80E - 03

Bari um NRV NRV NRV NRV NRV NRV 1. 01E + 00

Cadm um NRV NRV NRV NRV NRV NRV 1. 00E - 02

Chr omi um NRV NRV NRV NRV NRV NRV 1.77E - 02

I ron* NRV NRV NRV NRV NRV NRV 4. 85E + 00

Lead NRV NRV NRV NRV NRV NRV 2.05E - 02
Manganese NRV NRV NRV NRV NRV NRV 3.84E - 01

Pot assi un¥ NRV NRV NRV NRV NRV NRV 1. 64E + 03

Sel eni um NRV NRV NRV NRV NRV NRV 3.37E - 02

Sodi unt NRV NRV NRV NRV NRV NRV 2.35E + 04

Thal I i um NRV NRV NRV NRV NRV NRV 1.40E - 02

Chl ori des NRV NRV NRV NRV NRV NRV 4.83E + 04

Sul f at es NRV NRV NRV NRV NRV NRV 5.59E + 02

Armmoni a* NRV NRV NRV NRV NRV NRV 6. 65E + 02

NOTES:

Rfd and Sl ope Factor (a.k.a. Cancer Potency Factor) val ues obtained fromIR S (Septenber 1993 and February 1994) and/or HEAST 1993.
* denotes provisional RFD, ammonia RFD is based on an organol eptic concentration (taste threshold) and is extremely conservative.
The exposure point concentration referenced are the maxi mumtwo quarter averages representatives of zone 1; nanganese and iron
concentrations are fromzone 2, and the concentration for arsenic is fromzone 4.

MCL = Maxi mum Cont am nant Level; sntl = Secondary MCL; HA = EPA Health Advisory; MCL-TT = Treatment Technol oy Based MCL;

HEAST -Rf D = Specific Reference Dose Drinking Water Equival ent Concentration, RAL = Superfund Renmoval Action Level

NA | ndicates no ARAR is available; NRV indicates the no risk value (slope factor or reference dose) is available for the paraneter
1 Haney Limestone/ Upper Big difty Contact Zone

2 Upper Big difty Sandstone Formation Zone

3 Lower Big difty Sandstone Formation Zone



TABLE 5.16 WATER FROM REACTI ON SOURCE NMATERI AL REMEDI AL GOAL OPTI ONS
UNDER RECREATI ONAL USER EXPOSURE SCENARI O

FORT HARTFORD STONE QUARRY SI TE

OLATON, KENTUCKY

WATER FROM RXN
CONCENTRATI ON

5.61E1 00
0. 06
0.01
0.02
0.03
0. 26
0.76
0.11
0.15
0.52

13600
0.18
0.17

62631
0.03
0.83

995
112281
634

HAZARD- BASED: REFERENCE REVEDI AL REMEDI AL REMEDI AL 95% UCL OR MAX
DOSE HAZARD MCL OR OTHER ARAR QOAL OPTI ONS QAL OPTIONS  QOAL OPTI ONS
CORAL | NDEX ARAR REFERENCE HQ = 0.1 HQ=1.0 HQ = 10.0

(M3 KG DAY) @ 95% UCL (MF L) (MF'L) (M3F'L) (M3F'L) (M3F'L)
PARAVETER
| NORGANI CS/ VET CHEM
Al um num 2.9 6.0E - 03 0.05 - 0.2 SMCL 9.35E + 01 9.35E + 02 9.35E + 03
Ant i mony 0. 0004 4. 7E - 01 0. 006 MCL 1.29E - 02 1.29E - 01 1.29E + 00
Arsenic 0. 0003 1.0 - 01 0. 05 MCL 9.68E - 03 9.68E - 02 9.68E - 01
Beryllium 0. 005 1.2E - 02 0. 004 MCL 1.61E - 01 1. 61E + 00 1.61E + 01
Cadm um 0. 0005 1.9E - 01 0. 005 MCL 1. 61E - 02 1.61E - 01 1.61E + 00
Chr om um 0. 005 1.6E - 01 0.1 MCL 1.61E - 01 1. 61E + 00 1.61E + 01
I ron 0.3 7.9E - 03 0.3 SMCL 9. 68E + 00 9.68E + 01 9.68E + 02
Lead NRV NRV 0. 015 MCL - TT NRV NRV NRV
Manganese 0. 005 9.3E - 02 0.05 SMCL 1. 61E - 01 1. 61E + 00 1.61E + 01
N ckel 0.02 8.1E - 02 0.1 MCL 6. 45E - 01 6. 45E + 00 6.45E + 01
Pot assi um 50 8.4E - 01 NA 1. 61E + 03 1.61E + 04 1.61E + 05
Sel eni um 0. 005 1.1E - 01 0. 05 MCL 1.61E - 01 1. 61E + 00 1.61E + 01
Silver 0. 005 1.1E - 01 0.1 HA 1.61E - 01 1. 61E + 00 1.61E + 01
Sodi um 34 5.7E + 00 17 HA 1. 10E + 03 1. 61E + 04 1.10E + 05
Thal I'i um 0. 0008 1.2E - 01 0. 0005 MCL 2.58E - 02 2.58E - 01 2.58E + 00
Vanadi um 0. 007 3.7E - 01 0. 03 RAL 2.26E - 01 2.26E + 00 2.26E + 01
Ammoni a 1 3.1E - 00 30 HA 3.23E + 01 3.23E + 02 3.23E + 03
Chl ori des NRV NRV 250 SMCL NRV NRV NRV
Sul fates NRV NRV 250 SMCL NRV NRV NRV
CARCl NOGEN- BASED SLCPE TOXI A TY REVEDI AL RENVEDI AL REMEDI AL 95% UCL OR MAX

FACTOR EQUI VALENCY CANCER GOAL OPTIONS GOAL COPTIONS GQGOAL OPTI ONS WATER FROM RXN

ORAL FACTOR Rl SK RISK = 1E - 4 RISK = 1E - 5 RISK = 1E - 6 CONCENTRATI ON
PARAVETER (M3 KE DAY) -1 (UNI TLESS) @ 95% UCL (MFL) (MFL) (MFL) (ML)
| NORGANI CS/ VET CHEM
Arseni c 1.75 NOT APPLI CABLE 7.1E - 06 0.01

Beryl I'i um 43 NOT APPLI CABLE 3.5E - 05 0. 02



NOTES:

Rf D and Sl ope Factor (a.k.a. Cancer Potency Factor) val ues obtained fromIR S (Septenber 1993 and February 1994) and/or HEAST 1993.

The 95% UCL neans were used to conmpute risks and hazard quotients at maxi nrum the 95% UCL means and averages were conputed using data presented in Section 4.1.
The maxi mum concentrations referenced are the maxi numfour quarter averages representative of all shallow nonitoring wells.

No ot her carcinogens were reported for which there are slope factors; therefore, carcinogen - based RGO can only be cal culated for arsenic and beryllium

NRV indicate no risk value (slope factor or reference dose) is avail able.

MCL = Maxi mum Cont am nant Level; SMCL = Secondary MCL; HA = EPA Health Advisory; MCL - TT Treatnment Technol ogy Based MCL;

HEAST - RfFD = Specific Reference Dose Drinking Water Equival ent Concentration, RAL = Superfund Renoval Action Level



The fol |l owi
Vol urre | .

Resi denti al

Soi | | ngest

Age- adj ust e

| F soil/adj

wher e:

| FSsoi | / adj
BWagel- 6
Bwage7- 31
EDagel- 6
EDage7- 31

| Rsoi | / agel
| Rsoi | / age7

Der mal Cont
Age- adj ust e

CFsoi | / adj

Section V,

wher e:
CFsoi | / adj
SAagel- 6
SAage7- 31
AF

EDagel- 6
EDage7- 31

Figure 5.1
Formul ate for Cal cul ati ng Carci nogeni c and Non-carci nogenic R sk for Soil
Fort Hartford Stone Quarry NPL Site
d aton, Kentucky

ng fornul ae for conmputing soil
Parts A and B to reflect Site-specific considerations.

Scenari o

i on Pat hway

d Ingestion Factor (IF soil/adj)
(mg-yr/kg-day) = IRsoil/agel x EDage + | Rsoi | / age7-31 x EDage7-31_
BWagel- 6 Bwage7- 31

Def aul t Val ue

age-adj usted soil ingestion factor (ng-yr/kg-day) 110 ng-yr/ kg-day

aver age body weight fromages 1-6 (kg) 16 kg
aver age body wei ght fromages 7-31 (kg) 70 kg
exposure duration during ages 1-6 (yr) 6 years
exposure duration during ages 7-31 (yr) 24 years
-6 ingestion rate of soil age 1-6 (ng/day) 200 ng/ day
-31 i ngestion rate of soil age 7-31 (ng/day) 100 ny/ day

act Pat hway
d Contact Factor (CFsoil/adj)

(mg-yr/ kg-day) = SAagel-6 x AF x EDagel-6 + SAage7-31 x AF X EDage7-31

~ Bwagel-6 Bwage7- 31

Def aul t Val ues
age- adj usted contact factor (ng-yr-event/kg-day)
skin surface area avail able for contact (cnR/event)
skin surface area avail able for contact (cnR/event)
to skin adherence factor (ng/cnR) 1 ng/cn®
exposure duration during age 1-6 (yr)
exposure duration during age7-31 (yr)

2600 ny-yr-event/kg- day
3730 cnR/eventc
3500 cn?/eventc
soi |
6 yr
24 yr

ri sk (carcinogenic and non-carci nogeni c) were adapted from RAGS.



Figure 5.1 (continued)

Formmul ae for Cal cul ati ng Carci nogeni ¢ and Non-carci nogenic Ri sk for

Soi |

Ri sk (Hazard | ndex) Based on Conbi ned Daily Absorbed Dose (Ingestion + Dernal

Non- Car ci nogens

Hazard | ndex=

Cont act)

((Csx((1Fsoi | / adj x10- 6kg/ ngxEFR) / ATNC) / (Rf Do) )) + ( Csx((CFsoi | / adj x10- 6kg/ my x EFR x ABS)/ATNC))/ Rf DoxADJ))

Car ci nogens
Ri sk=

(Csx( (I Fsoil/adjx10-6kg/ mgxEFR)/ ATC) ) xSFo) + (Csx(((CFsoil/adjx10-6 kg/ mg x EFR x ABS)/ATC)) xSFo/ ADJ)))

wher e:

Cs Chemical concentration in soil

EFR Resi denti al exposure frequency
ATNC Aver agi ng tine (non-carcinogen)

ATC Averaging tine (carcinogen)
ABS Absorption factor (unitless)

Rf D Reference Dose (ng/kg/day)
SFo Sl ope Factor (ng/kg/day)-1
ADJc Adm ni stered to Absorbed Adjustment Factor

Def aul t Val ues
Chemi cal - specific

350 days/year
10, 950 days
25,550 days
0.01 (Organi ¢ Conpounds)
0.001 (Metals)
Chemi cal - Specific
Chemi cal - Speci fic
0.8 Voltatiles
0.5 Sem vol atiles
0.2 Metals



Ri sk Formul ae Not es
Figure 5.1

Not es:

a Refernce: Risk Assessment Quidance for Superfund, Volurme |-Human Heal th Eval uati on Manual, Part A
USEPA/ CERR, EPA/ 540/ 1- 89/ 002, Decenber 1989 (RAGS, Volune |, Part A) RAGS, Volune I, Part B -

Devel opnent of R sk-based Prelimnary Remediation Goals - Interim USEPA CRD, EPA/ 540/ R-92/003,

Decenber 1991 (RAGS, Volune |, Part B), and R sk Assessnent Cui dance for Superfund, Vol une |-Hunman

Heal t h Eval uati on Manual , Suppl enental Qui dance-Standard Default Exposure, Factors-InterimFinal,

USEPA/ CERR, CSWER Directive: 9285.6-03. March 25, 1991.

b Absor bed doses for ingestion exposure are assuned to be the equival ent of admi nistered doses (100% or al
ingestion). Therefore, no conversation factor is incorporated into the associated forml ae.

c Der mal pat hway adjustnent factor provided by M. d enn Adans, USEPA Region IV Ri sk Assessnent Secti on,
personal conversation, July 13, 1993. Skin surface values were provided by Ms. Sally WIley, KDEP, R sk
Assessment Section, personal conversation, July 13, 1993.

d Absorption factor assunes 1.0 percent of organics and 0.1 percent of inorganic contam nants present in adsorbed
soils will be absorbed by the exposed individual via the dernal contact pathway.



Figure 5.2
Formul ae for Cal cul ati ng Carci nogeni ¢ Ri sk and Non-carci nogeni ¢ Hazard for
Surface Water at Fort Hartford Stone Quarry NPL Site, O aton, Kentucky

The following forrmulae for conputing surface water risk/hazard (carcinogeni c and non-carci nogeni c) were adapted from
RAGS, Volunme 1, Parts A, and B to account for Site-specific considerations.

Resi dential Scenario

Chronic Daily Intake

Surface Water Ingestion Pat hway

Age- adj usted I ngestion Factor (IFSW adj)

| FSWadj (ng-yr/kg-day) = | RSWagel-6 x EDagel-6 + | RSWage7-31 x EDage7-31-

BwWagel- 6 BWage7- 31
wher e: Def aul t Val ue
| FSW adj age-adj usted surface water ingestion factor (liter-yr/kg-day) 1.1 1-year/ kg-day
BWagel- 6 aver age body wei ght from ages 1-6 (kg) 16 kg
BWage7- 31 aver age body wei ght fromages 7-31 (kg) 70 kg
EDagel- 6 exposure duration during ages 1-6 (yr) 6 years
EDage7- 31 exposure duration during ages 7-31 (yr) 24 years
| RSW agel- 6 ingestion rate of surface water age 1-6 (ng/day) 1 liter/day
| RSW age7- 31 ingestion rate of surface water age 7-31 (ng/day) 2 liter/day

Ri sk (Hazard | ndex)
Non- Car ci nogens

Hazard | ndex=
(CSW( | FSW adj xEFR) / ATNC) / Rf Do



Car ci nogens
Ri sk=
(Cswwx( (| FSWadj xEFR) / ATc) xSFo

wher e: Defaul t Val ues
Cs Cheni cal concentration in surface water Cheni cal -specific

EFR Resi denti al exposure frequency 350 days/year

ATNC Aver agi ng tine (non-carcinogen) 10, 950 days

ATC Averagi ng tine (carcinogen) 25,550 days

Rf Do Ref erence Dose (ng/kg/ day) Chemi cal -specific

SFo Sl ope Factor (ng/kg/day)-1 Chemi cal -specific

Not es:

a Reference: RAGS, Volune |, Parts A & B, and R sk Assessnment Qui dance for Superfund, Volune |-Human Health
Eval uati on Manual , Suppl enental Cui dance-Standard Default Exposure Factors-Interim Final, USEPA/ CERR,
OSWER Directive: 9285.6-03, March 25, 1991. Absorbed doses for ingestion exposure are assuned to be

the equival ent of adninistered doses (100% oral ingestion). Therefore, no conversion factor is incorporated into

t he associ ated fornul ae.



Figure 5.3
Formul ae for Cal cul ati ng Carci nogeni ¢ and Non-carci nogenic R sk for Sedi nment
Fort Hartford Stone Quarry NPL Site
a aton, Kentucky

The followi ng formul ae for computing sedinent risk (carcinogenic and non-carci nogeni c) were adapted from RAGS,
Volunme |, Parts A and B to account for Site-specific considerations.

Recreational /commercial Scenario
Sedi nent | ngestion Pat hway

Age- adj usted I ngestion Factor (IFsed/adj)

| Fsed/ adj (mg-yr/kg-day) = | Rsed/ agel-6 x EDagel-6 + | Rsed/age7-31 x EDage7-31-

BWagel- 6 Bwage7- 31
wher e: Defaul t Val ues
| Fsed/ adj age- adj ust ed sedi nent ingestion factor (ng-yr/kg-day) 110 ng-yr/ kg-day
BWagel- 6 average body wei ght fromages 1-6 (kg) 16 kg
BWage7- 31 average body weight fromages 7-31 (kg) 70 kg
EDagel- 6 exposure duration during ages 1-6 (yr) 6 years
EDage7- 31 exposure duration during ages 7-31 (yr) 24 years
| Rsed/ agel-6 ingestion rate of sediment age 1-6 (ng/day) 200 ng/ day
| Rsed/ age7-31 ingestion rate of sedinment age 7-31 (ngy/day) 100 ngy/ day

Dermal Cont act Pat hway
Age- adj usted Contact Factor (CFsoil/adj)

Crsed/ adj (ng-yr/kg-day) = SAagel-6 x AF x EDagel-6 + SAage7-31 x AF x EDage7-31

BWagel- 6 Bwage7- 31
Def aul t Val ues
where: e
CFsed/ adj age- adj ust ed 2600 ng-yr-event/ kg- day
SAagel- 6 skin 3730 cn?/ event
SAage7- 31 skin 3500 cn?/ event
AF sedi nent 1 my/ cn®
EDagel- 6 expose duration during age 1-6 (yr) 6 yr

EDage7- 31 expose duration during age 7-31 (yr) 24 yr



Fi gure 5.3 (continued)
Formul ae for Cal cul ati ng Carci nogeni ¢ and Non- Carci nogeni c R sk for Sedi nment
Fort Hartford Stone Quarry NPL Site
d aton, Kentucky

Ri sk (Hazard | ndex) Based on Conbi ned Daily Absorbed Dose (Ilngestion + Dernal Contact)

Non- Car ci nogens
Hazard | ndex=
((C x((!Fsed/ adj x10-6kg/ mgxEFR)/ ATNC)/ Rf Do) )) + (((CFsed/ adj x10-6kg/ my x EFR x ABS)/ATNC))/ ( Rf DoxADJ) )

Car ci nogens
Ri sks=
(C x( (I Fsed/ adj x10- 6kg/ mgxEFR) / ATc) ) x( SFo) + ((((Crsed/ adj x10- 6kg/ ng xEFR x ABS)/ ATC)) x( SFo/ ADJ))

wher e: Def aul t Val ues
Cs Chemi cal concentration in sedi ment Chemi cal -specific
EFR Recreati onal exposure frequency (lifetine weighted average) 112 days/ year
ATNC Aver agi ng tine (non-carcinogen) 10, 950 days
ATC Aver agi ng tine (carcinogen) 25, 550 days
ABS Absorption factor (unitless) 0.01 (Organi ¢ Conpounds)
0.001 (Metals)
Rf D Ref erence Dose (ng/kg/ day) Chemi cal -specific
SFo Sl ope Factor (ng/kg/ day) Chemi cal -specific
ADJc Adm ni stered to Absorbed Adjustnent Factor 0.8 Vol atiles
0.5 Sem vol atiles
0.2 Metals
Not es:
a Reference: RAGS, Volume |, Parts A and B, and Ri sk Assessnent Cui dance for Superfund, Vol une |-Human

Heal t h Eval uati on Manual, Suppl emental Gui dance-Standard Default Exposure Factors-InterimFinal,
USEPA/ CERR, OSWER Directive: 9285.6-03, March 25, 1991.

b  Absorbed doses for ingestion exposure are assunmed to be the equival ent of adm nistered doses (100% or al
ingestion). Therefore, no conversion factor is incorporated into the associated fornul ae.

c Dermal pathway adjustnment factors provided by M. denn Adans, USEPA Region |V Ri sk Assessnent Section,
personal conversation, July 13, 1993. Skin surface area values were provided by Ms. Sally Wley, KDEP, Ri sk
Assessment Section, personal conversation, July 13, 1993.

Absorption factor assunes 1.0 percent of organics and 0.1 percent of inorganic contam nants present in adsorbed

soils will be absorbed by the exposed individual via the dermal contact pathway.



Fi gure 5.3 (continued)
Formul ae for Cal cul ati ng Carci nogeni c and Non-carci nogenic Ri sk for
As Received Source Materi al
Ri sk (Hazard | ndex) Based on Conbi ned Daily Absorbed Dose (Ingestion + Dernal Contact)

Non- Car ci nogens
Hazard | ndex=
((Csx(I Fsource/ adj x10- 6kg/ ngxEFR) / ATNC)/ Rf Do) )) + (Csx((CFsource/ adj x10-6kg/ ng x EFR x ABS) NC) / ATNC) ) / Rf DoxADJ) )

Car ci nogens
Ri sk=
(Csx( (I Fsource/ adj x10- 6kg/ ngxEFR) / ATC) ) x(SFo) + (Csx(((CFsource/ adj x10- 6kg/ ng xEFR X ABS)/ ATC) ) x( SFo/ ADJ)))

Def aul t Val ues

where: e
Cs Chemi cal concentration in source Chemi cal -specific
EFR Recreational exposure frequency (life stage weighted average) 112 days/ year
ATNC  Averagi ng tine (non-carcinogen) 3, 360 days
ATC Aver agi ng tine (carcinogen) 25,550 days
ABS* Absorption factor (unitless) 0. 01 (Organi ¢ Conpounds)
0.001 (Metals)
Rf D Ref erence Dose (ng/kg/ day) Cheni cal -specific
SFo Sl ope Factor (no/kg/day)-1 Chem cal specific
ADJc Admi ni stered to Absorbed Adjustnent Factor 0.8 Volatiles
0.5 Semvol atil es
0.2 Metals
Ri sk Formul ae Not es
Fi gure
Not es:

a Reference: RAGS, Volune |, Parts A & B, and R sk Assessnment Qui dance for Superfund, Vol une |-Human
Heal th, Eval uati on Manual, Suppl enmental Qui dance-Standard Default Exposure Factors-InterimFinal,
USEPA/ CERR, OSWER Directive: 9285.6-03, March 25, 1991.

b Absorbed doses for ingestion exposure are assunmed to be the equival ent of adm nistered doses (100% oral
ingestion). Therefore, , no conversion factor is incorporated into the associated fornmul ae.

¢ Dermal pathway adjustnent factors provided by M. d enn Adans, USEPA Region IV Ri sk Assessnent Secti on,
personal conversation, July 13, 1993. Skin surface area default values were provided by Ms. Sally WI ey,
KDEP, R sk Assessnent Section, personal conversation, July 13, 1993.

Absorption factor assunmes 1.0 percent of organics and 0.1 percent of inorganic contami nants present in adsorbed
soils will be absorbed by the exposed individual via the dernal contact pathway.



Figure 5.4
Formul ae for Cal cul ati ng Carci nogeni c and Non-carci nogenic R sk for As Received Salt Cake Fines
Fort Hartford Stone Quarry NPL Site
d aton, Kentucky

The following formul ae for computing source material risk (carcinogenic and non-carci nogenic) were adapted from
RAGS, Volunme |, Parts A and B to account for Site-specific considerations.

Recreational User Scenario
Sour ce | ngestion Pat hway
Age- adj usted I ngestion Factor (IFsource/adj)

| Fsource/ adj (mg-yr/kg-day) = I Rsource/agel-6 x EDagel-6 + | Rsource/age7-31 x EDage7-31-

BWagel- 6 BWage7- 31
wher e: Def aul t Val ues
| Fsour ce/ adj age- adj ust ed source ingestion factor (ng-yr/kg-day) 110 ng-yr/ kg- day
BWagel- 6 aver age body weight fromages 1-6 (kg) 16 kg
BWage7- 31 aver age body wei ght fromages 7-31 (kg) 70 kg
EDagel- 6 exposure duration during ages 1-6 (yr) 6 years
EDage7- 31 exposure duration during ages 7-31 (yr) 24 years
| Rsour ce/ agel- 6 i ngestion rate of source age 1-6(ng/day) 200 ng/ day
| Rsour ce/ age7- 31 i ngestion rate of source age 7-31 (ng/day) 100 ny/ day

Dermal Cont act Pat hway
Age- adj usted Contact Factor (CFsource/adj)

CFsource/ adj (ng-yr/kg-day) = SAagel-6 x AF x EDagel-6 + SAage7-31 x AF x EDage7-31-

BWagel- 6 BWage7- 31
wher e: Def aul t Val ues
CFsour ce/ adj age- adj usted contact factor (ng-yr-event/Kkg-day) 2600 ng-yr-event/ kg- day
SAagel- 6 skin surface area avail able for contact (cnR/event) 3730 cnR/ event
SAage7- 31 skin surface area avail able for contact (cnR-event) 3500 cn®/ event
AF source to skin adherence factor (ng/cnR) 1 my/ cn®
EDagel- 6 exposure duration during age 1-6 (yr) 6 yr

EDage7- 31 exposure duration during age 7-31 (yr) 24 yr



VI. DESCR PTI ON OF REMEDI AL ALTERNATI VES

In the previous section of this docunent, several risk scenarios were devel oped. O these
scenari os, contam nated ground water was unacceptable in every aquifer evaluated. The

unaccept abl e scenario for surface water (springs and in-strean) is thought to be due to

contami nation exiting through seeps into the streans. Water of reaction with salt cake fines is
al so an unacceptabl e exposure route. Air was deened to be an unacceptabl e exposure route by the
net hod of nodeling and compari son w th standards.

A total of six alternatives were evaluated for renediating ground water (and consequently
springs and surface water), as well as air. Some of these alternatives provided sufficient
protection fromwater of reaction of salt cake fines. Wth the exception of Aternative 1 which
involves no action, the alternatives are all varying conbinations of air contai nnent; ground

wat er diversion from SCFs and di scharge to Rough River; confirmatory nonitoring of air, surface
wat er and ground water; and institutional controls. Two of the alternatives involve excavation
of the SCFs fromthe mne. Alternative 5 involves treating the SCFs via a proprietary process
whereas Alternative 6 involves landfilling them The alternatives are as foll ows:

Alternative 1. No Action

The National Contingency Plan (NCE) requires the devel opnent of a no-action alternative as a
basis for conparison of alternatives. Therefore, renedial Aternative 1 consists of inplenenting
no renedial action at the site, including no restriction of future access to the site and no
site maintenance.

The Site would be left in its present condition and allowed to deteriorate. Because no action
woul d be taken, there are no costs associated with this renedial alternative. There is also
no i npl enentation tine.

Alternative 2. Institutional Controls & Deed Restrictions plus Continued D version. Treatnent
& Di scharge of Intruding Mne Water

Alternative 2 consists of maintaining site security to prevent accidental exposure by
trespassers, as well as deed restrictions to prevent future residential well installation.
Di version of water from SCFs in the mne would be continued with subsequent treatnment and

di scharge to the Rough River. Treatnent would continue to be sedinentation and reduction of
ammoni a content.

Di scharge is under a Kentucky National Pollutant Discharge Elimnation System (NPDES) permt.

Because this remedy would also result in contaninants renaining on-site, CERCLA requires a
five-year review

The present-worth cost of Alternative 2 ranges from7.1 to 8.6 mllion dollars. Since
Alternative 2 only involves continuing what has been going on at the site over the past several
years, inplenentation time is considered zero.

Alternative 3: Aternative 2 plus Containment of Night Air Emssions via Portal Doors

Alternative 3 consists of all neasures enployed in Alternative 2 plus containnent of night air
em ssions with doors on nine portals. Portals would only be open during daylight hours when
at rospheric conditions woul d enhance the dispersion of fugitive ammoni a em ssions. Portal
openi ng and cl osing woul d be on an automatic basis with manual override. Based on air quality



data and em ssions nodeling, EPA feels that this neasure should bring amoni a concentrations
into conpliance with KNREPC s 8-hour standard.

Conti nued diversion of ground water away from SCFs woul d ensure no additional ground water (and
hence surface water) contam nation or mgration. This neasure would also aid in controlling
ammoni a eni ssi ons.

The five-year review described in Alternative 2 would al so be necessary for Aternative 3 since
contam nation would remain on-site for this renedial alternative as well.

The present-worth cost associated with this alternative ranges from7.5 to 8.9 nillion dollars.
Tine to inplenentation is | ess than one year.

Alternative 4A° Aternative 2 plus Forced Ventilation of Mne Air to Two D spersion Stacks

Alternative 4A consists of all neasures enployed in Alternative 2 plus permanently sealing off
all portals to the mne and using fans to force mne air through two tall stacks. Em ssions
woul d be rel eased at a height in the atnosphere where turbul ent m xi ng woul d ensure adequat e
di spersion. Based on air nodeling conducted during the FS, EPA feels confident that this
alternative will meet KNREPC s 8, -hour ammoni a st andar d.

Conti nued diversion of ground water away from SCFs woul d ensure no additional ground water (and
hence surface water) contam nation or mgration. This neasure would also aid in controlling
ammoni a eni ssi ons.

The five-year review described in Alternative 2 would al so be necessary for Aternative 4A since
contam nation would remain on-site for this renedial alternative as well.

This alternative invol ves extensive and possi bly hazardous construction inside the mne.
Workers would be at risk for injury or possibly death due to possible collapses and oxygen-
deficient, high-amonia content air.

The present-worth cost associated with Alternative 4A is between 8.9 and 10.3 nillion dollars.
Tine to inplenentation is four years.

Alternative 4B: Aternative 4A plus Acid Gas Scrubbers

Alternative 4B is identical to Alternative 4A with the addition of acid gas scrubbers to reduce
anmmoni a em ssi ons before discharge to the atnosphere. Wile EPAis certain that this
alternative would conply with the KNREPC ammoni a standard for air, as well as ground-water
requi renents, scrubbers would be unnecessary since anmounts of ammonia projected to exit the
stacks woul d be well within acceptable limts. This alternative involves the sane hazard to
workers as Alternative 4A

Present-worth cost associated with Alternative 4B is between 13.7 and 15.2 mllion dollars.
Tine to inplenentation is four years.

Alternative 5. Aternative 2 plus Excavation of SCFs and treatment wi th NARTEC

Alternative 5 enploys all nmeasures in Alternative 2 with the addition of excavation of SCFs and
treatnment with NARTEC, a proprietary chemical process for converting SCFs into stable,

non- hazardous, and sonmewhat useful products. G ound-water and intruding mne water diversion
via punping and di scharge would continue until all SCFs were renoved fromthe mne. A dry
system woul d al so be enployed to trap fugitive dust during excavation, since water sprays woul d



react with the fines to form ammoni a.

The by-products of the NARTEC process are several salts of which under 10% woul d be narket abl e
The remai nder of the by-products would have to be landfilled.

The same risks and hazards of work in the mne discussed in Alternatives 4A and 4B woul d apply
to this alternative.

This alternative would eventually neet all air and ground-water ARARs. Since no contam nants
would remain on-Site for this alternative, no five-year review would be required under CERCLA

The present-worth cost associated with Alternative 5 is 115 to 130 million dollars. Tine to
inplenentation is projected at 12 years.

Alternative 6: Aternative 2 plus Excavating and Landfilling the SCFs at an off-Site Location

Alternative 6 enploys all measures taken in Alternative 2 with the addition of excavation and

landfilling of SCFs. SCFs would be taken to an off-site landfill. Gound-water and intruding
m ne water diversion via punping and di scharge woul d continue until all SCFs were renoved from
the mine. In all probability, the |large anount of waste at Fort Hartford woul d necessitate the
creation of its own landfill. A dry collection systemsimlar to the one in Alternative 5 would

be enpl oyed for collecting fugitive dust em ssions.

This alternative would involve the sane extrenely hazardous working conditions as those found in
Al ternatives 4A, 4B, and 5

Since all of the SCFs would be renoved fromthe site, all air and ground-water standards should
eventual ly be net. Consequently, no five-year review woul d be requi red by CERCLA

The present-worth cost associated with Alternative 6 is 75 nmillion dollars. Tine to
inplenentation is 12 years.

VII. COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES

A detail ed conparative analysis was performed on the six renedial alternatives devel oped during
the FS and the nodifications submtted during the public coment period using the nine
evaluation criteria set forth in the NCP. The advantages and di sadvant ages of each alternative
were evaluated in order to identify the alternative with the best bal ance anong the nine
criteria. Figure 7.1 provides a summary of the conparison between these alternatives

Threshold Criteria:
A, OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

This criterion addresses whether or not an alternative provides adequate protection and
descri bes how risks are elimnated, reduced, or controlled through treatnent and engi neering or
institutional controls

Alternative 6 is estinmated to be protective for air since all SCFs woul d be renoved and hence
no nore ammoni a generated. G ound-water, surface water and springs are expected to be in

conpliance with health-based levels for the COPCs within the next year or two due to continued
di version, treatnent and discharge of mne water. A ternative 5 should theoretically provide
the same protection as Alternative 6 since SCFs will also be renoved for this alternative. As
with Alternative 6, ground-water, surface water and springs are expected to near healt h-based



levels within the next year or two due to continued diversion, treatnment and di scharge of mine
wat er .

Alternatives 4A and 4B will ensure that the applicable or relevant and appropriate requirenents
(ARARs) for air are net and consequently that hunman health and the environnent is protected.
This will be done by sealing off the mne and ducting ammoni a-|1 aden gas out hi gh stacks where
adequat e turbul ent m xi ng and di spersion can occur. Conservative nodeling of amoni a
concentrations estimates that even Alternative 4A (w thout the scrubber in 4B) will have no
probl ens nmeeting these levels. It is for this reason that Alternative 4B was dropped out early
inthe FS. Gound-water, surface water and springs will near conpliance with health-based
levels within the next year or two due to continued diversion, treatnment and di scharge of mine
wat er .

Alternative 3 should be protective for the air pathway. Based on air nodeling conducted during
the FS, EPA feels that the portal doors could be effective, however, the perfornmance of this
alternative would only be known upon inplenentation since all estimtes are based on nodel s and
the site conditions are quite unique. The continued ground-water diversion, treatnment and

di scharge will work to nake levels in ground water, surface water and seeps come into conpliance
wi th heal th-based standards within the next year or two.

Alternative 2 is not estimated to be protective for the air pathway, since no air contro
neasures are enployed. As stated previously, levels of ammonia and site contam nants in mne
flumes have decreased dramatically to near-conpliance |levels. Gound water, surface water and
seeps are nearly in conpliance at the present and are expected to near conpliance for
heal t h-based standards within the next year or two due to the continued water diversion and
fines rel ocati on nmeasures.

Alternative 1 is not estimated to be protective of hunan health and the environnment since it
does not elimnate, reduce, or control risks by treating contanmination in the environnent.

B. COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

This criterion addresses whether or not an alternative will neet all ARARs or provide grounds
for invoking a waiver. Each alternative was eval uated for conpliance with ARARs, including
chem cal -specific, action-specific and | ocation-specific ARARs. For a conplete listing of al
ARARs and ~To be considered" (TBC) criteria, refer to Section | X of this docunent.

ARARs exist for the air medium The ARAR which is currently and is projected to be continually
exceeded if no action is taken is the KNREPC 8-hour standard of 0.4 ng/n8. The ground-water,
surface water and seeps, the other unacceptabl e exposure routes in the R sk Assessnment (Section
V of this docunent), have no ARARs, only TBCs, or health advisory |levels as follows:

Amoni a: 34 ng/1l (health advisory |evel)
Chl ori des: 250 ng/ 1 (secondary MCL)
Al um num .05 - .2 ng/1l (secondary ML)

The actions taken in each alternative will cause Aternatives 4A, 4B, 5 and 6 to neet the KNREPC
8-hour air ARAR Alternatives 4A and 4B invol ve contai nment of ammoni a em ssions with rel ease
at adequate dispersion tines. Since Alternatives 5 and 6 involve renoval of the SCF (source)
material, air standards would al so be net.

Alternative 3's containment of emissions with night dispersion should neet the KNREPC air ARAR
but EPA can not be absolutely certain about the effectiveness of the portal system For this
reason, Alternative 4A has been conbined with Alternative 3 as part of the selected renedy.



Alternative 2 will not neet air ARARs since no actions to address air are incorporated in this
alternative. The sane effectiveness for the ground-water and surface water TBCs applies for
this remedy as does for Alternatives 3 through 6.

Alternative 1 will not meet air ARARs since no actions to address air are incorporated into this
alternative either. Since mne flune diversion, treatnent and di scharge woul d be suspended for
the site under this alternative, it is doubtful that TBCs for ground water and surface water
woul d be et either.

Since Alternative 1 involves no action, it is conceivable that TBCs for ground water could be
exceeded since the mne water diversion and SCF rel ocation actions which have been ongoi ng since
the start of the Rl would cease. However, as stated previously, the TBCs |isted above for
ground-water and surface water should be met within the next year or two by continuing the

acti ons whi ch have been ongoing at the Site. These actions would be continued for Alternatives
2, 3, 4A, 4B, 5 and 6

Primary Balancing Criteri a:
C. LONG TERM EFFECTI VENESS AND PERMANENCE

This refers to the ability of an alternative to maintain reliable protection of hunman heal th and
the environnent over tine, once cleanup objectives are net.

Alternatives 5 and 6 are certainly the nost effective in the long-termsince waste will be
renmoved fromthe mne, thus elimnating the source of, and hence, air and ground-water concerns.

Alternatives 4A and 4B are highly effective in tile long-termfor air, even though source
material will not be renoved fromthe Site. Ducting amonia-laden air to high stacks which
will exit in the turbulent mxing |layer of the atnosphere is a proven effective way of producing
air which conplies with ammoni a ARARs.

Alternative 3 should be effective in the long termfor air ARARs. Again, this nethod of air
protection is not as proven as those in Aternatives 4A and 4B

Alternatives 1 and 2 are not effective in the long term(or even the short tern) for air
concerns since neither includes neasures for addressing this nedia.

Alternatives 2 through 6 are all effective in neeting and nai ntai ning heal th-based TBCs for
ground water and surface water, as explained previously in this section. Since Aternative 1

i nvol ves di scontinuing current mne flune diversion from SCFs, treatnent and di scharge, it would
not be effective for either obtaining or maintaining health-based TBCs.

D. REDUCTION COF TOXICI TY, MOBILITY OR VOLUME THROUGH TREATMENT

This section discusses the anticipated perfornmance of the treatment technol ogies an alternative
may enploy. The degree of reduction of toxicity, mobility or volunme through treatnent varies
dependi ng on the nethods of contami nated air handling and water diversion from SCFs invol ved.

For the air media, Alternatives 5 and 6 will halt the entry of any amonia gas in the air by
renmovi ng the source, thus reducing nobility and vol une of gaseous em ssions fromthe Site
Alternatives 4A and 4B will and Alternative 3 should disperse the ammonia to a hei ght where
acceptabl e isopleths are created, thus reducing the nobility and vol ume of contani nated gas.
Alternatives 1 and 2 do not reduce the toxicity, nobility or volune of ammonia in the air.



For ground water and hence springs and surface water, Alternatives 2 through 6 will halt the
spread of any ground-water contami nation and gradually bring levels to those acceptabl e under
health advisories. Alternative 1 will not act to decrease the toxicity, mobility, or volune.
In fact, by ceasing the mne flune diversion and treatnent, ground-water, spring and surface
wat er concentrati ons coul d again increase

E. SHORT- TERM EFFECTI VENESS

This involves the period of tine required to achi eve protection and any adverse inpacts on human
health and the environnment that nay be posed during the construction and inplenmentation period
until cleanup objectives are achieved. The following factors were used to evaluate the
short-termeffecti veness of each alternative: protection of the comunity during renedia
actions, protection to workers during renedial actions, environnental inpacts from
inplenentation of alternatives, and the tinme until renedial action objectives are net.

Wth respect to the community, Alternatives 3, 4A and 4B do not pose additional risks or

nui sances to the community. Alternatives 1 and 2 pose no risks over those that already exist.
The excavation involved in Alternatives 5 and 6 woul d undoubtedly result in a | arge amount of
fugitive dust generation which even if controlled could be a community concern. Alternatives 5
and 6, especially Alternative 6, would involve frequent truck traffic fromthe site through
residential areas for an estinated 12 years each. This would be expected to create an extrene
nui sance to the comunity.

Short-termprotection for Alternatives 5 and 6 is not good since they take 12 years to
inplenent. Potential for amonia emssions will still exist during this time, along with
fugitive dust. Alternatives 4A and 4B are better in that they only take four years to achieve
protection and fugitive dust should not be a problem |If Aternative 3 perfornms adequately,
which EPA feels it should, protection will be achieved in one year. Short-termprotection is a
good balance with tinme and effectiveness for Alternative 3. Wiile protection is only partial

and non-existent for Alternatives 2 and 1, respectively, their objectives could each be nmet with
no i nplementation tine.

Risks to workers for Alternative 1 are non-existent, mninal for Alternative 2, nore so for
Alternative 3 and appreciable for Alternatives 4A and 4B. Alternatives 4A and 4B woul d i nvol ve
ext ensi ve and possi bly hazardous construction inside the mne. Alternatives 5 and 6 are both
extrenely dangerous for workers. Injuries and even fatalities would not be uncomon due to
condi tions under which inmmnent collapse could occur and | ow oxygen, high amonia air

F. | MPLEMENTABI LI TY

This is the technical and adm nistrative feasibility of an alternative, including the
avail ability of goods and services needed to inplenment the solution

Alternatives 1 and 2 are very feasible since they involve no action and continuing what is
currently working at the Site. Wiile Alternative 3 will involve fitting doors to irregular mne
portals and installing an autonmated systemfor closing and opening them it should not present
any difficult inplenmentation problens.

Alternatives 4A and 4B woul d present inplenentation problens. As a result of the hazardous m ne
wor ki ng conditions, workers would be required to wear Level B protection. Wrk could be quite
difficult under these conditions. 1In addition to everything nentioned previously, the mne is
dark and has many |inestone blocks to trip a worker and make it inaccessible to vehicles and
equi pnrent. Workers would have to be tethered to the outside of the mne with air supply lines
as potentially fatal |evels of amoni a exist inside the m ne.



Alternatives 5 and 6 are both equally dangerous and nore so than 4A and 4B since SCFs woul d have
to be excavated fromevery renote corner of the mne. Mre nan-hours would be spent in the mne
under conditions of even greater hazard.

G COosTS
Cost include capital costs as well as operation and nmintenance costs and is presented in

present value. This evaluation examnes the estinmated costs for inplenmenting the renedial
alternatives. The estinmated present-worth value of each alternative is as foll ows:

Alternative 1: $0

Al ternative 2: $7.1to 8.6 mllion
Alternative 3: $7.5to0 8.9 mllion
Al ternative 4A $8.9 to 10.3 mllion
Al ternative 4B: $13.7 to 15.2 nillion
Al ternative 5: $115 to 130 million
Al ternative 6: $75 mllion

Modi fying Criteri a:

H  STATE ACCEPTANCE

This indicates whether, based on review of the R report, FS report, and Proposed Plan, U S. EPA
and KNREPC agree on the preferred alternative. EPA and KNREPC are in agreenent on the selected
alternative. Appendix A of this docunment contains a letter of concurrence from KNREPC.

I.  COMMUNI TY ACCEPTANCE

This indicates the public support of a given alternative. This criterion is addressed in the
Responsi veness Summary, Appendi x B to this docunent. The conmmunity accepts the sel ected renedy.
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VIII. SELECTED REMEDY

Based upon consi deration of the requirenents of CERCLA, the NCP, the detail ed anal ysis of
alternatives and public and State comments, EPA selected a renedy involving source control
ground-water diversion, and air containnment for the Site. At the conpletion of this renedy, the
risk associated with this Site has been calculated at 10-6 which is determined to be protective
of human health and the environment. The total present-worth cost of the selected renedy, a
conbi nation of Alternatives 3 and 4A, is estimated at 8.9 to 10.3 nillion dollars. Costs will
be at the higher end of this range shoul d neasures for Alternative 4A (discussed bel ow) be
necessary.

A SOURCE CONTRCL

Source control will address the SCF material remaining in the mine. Since the source materia
at Fort Hartford only can migrate when reacted with water, the nain objective for source contro
at Fort Hartford is keeping the SCFs as dry as possible

The sel ected renedy includes continuing surveillance in the mine to determ ne new areas of

noi sture such as new breakt hroughs, etc.. Any new breakt hroughs or sinkhol es woul d quickly be
repaired. It also includes SCF relocation neasures to dryer areas and water diversion within
the mine away fromthe SCFs. These neasures have been ongoi ng since 1990 and have been quite
successful in containing the source nmaterial and the spread of any of its related constituents
to the ground-water (and hence springs and surface water) or air pathways.

The plan for source control is to continue what has been done over the past four years with a
few enhancenents to nake it even nore effective. Although the majority of SCFs have been noved
from hi gh-noi sture areas, SCFs will be noved on an as-needed basis to prevent contact with

noi sture, including high humdity. The water diversion punping systemused in the past will be
upgraded to a nore permanent, autonmated system which has the feature of being accessible from
the outside of the mne. This is due to new sunps being installed fromthe ground surface to
natural low points of the mine floor. It is anticipated that approximately six to eight sunp
punps will be necessary to renove water fromvarious areas of the mne. The exact |ocations of
the sunps will be determ ned during i n-mne surveys conducted during renedi al design

Treat nent and di scharge will be under a new KNREPC pernmit. Treatnent will be for amoni a and
sedi nent suspended in the mne flumes. Discharge will be to the Rough River, as in the past.

B. GROUND- WATER REMEDI ATl ON

Source control is expected to nearly elimnate reaction of SCFs with water, thereby allow ng
natural attenuation processes to act in reducing contamnant |levels in the ground water (and
hence springs and surface water) to health-based TBCs stated in Section | X of this docunent.
Treatnment of diverted nmine flunes will continue to be for ammonia via an air stripper or sone
other type of ammoni a reduction systemif a better one is developed prior to RD. This would be

foll oned by sedi nentation

Monitoring will be performed sem -annually for ground-water, surface water and springs to gauge
the progress of attenuation and restoration

Per f or mance St andards

1. Monitoring Locations and Paraneters for Assessing Effectiveness of Reduction to
Heal t h- based Level s



Par anet ers: Ful I TCL/TAL Ii st

Locati ons: - SCF-i npact ed ground-wat er
nmonitoring wells used in
the Rl with suppl enentary
sanpling at other Rl wells
- SCF-inpacted seeps used in
the Rl plus suppl enentary
sanpling at other R points
- SCF-inpacted surface water
points used in the R plus
suppl ementary sanpling at
other R points
- selected residential wells
monitored in the R

2. Treatnent Standards

Treatnent standards for the mne flumes before discharge to the Rough River are
specified in the KPDES permt.

3. Discharge Standards

Di scharges fromthe ground-water and seep treatnent systemshall conply with all

ARARs, including, but not limted to, requirenents of the National Pollutant D scharge
Eli mi nation System (NPDES) permtting programunder the dean Water Act, 33 U S C
{1251 et seq.} and all effluent Iimts established by EPA, as well as Kentucky Surface
Water Quality Standards.

4, Design Standard

The design, construction and operation of the treatnent systemshall be conducted in
accordance with all ARARs. Design will also be perforned in an effort to mnimze all
environnmental inpacts to terrestrial and aquatic habitats in the area.

5. Qher Standards

Section I X of this docurment lists all other Applicable or Relevant and Appropriate
Requi renents (ARARs) and "To Be Considered" (TBC) heal t h-based guidelines pertaining
to this remedial action at the Fort Hartford Site.

C. AR REMEDI ATI ON

As stated previously in this section, the selected renedy involves a conbination of Aternatives
3 and 4A fromthe FS. Should the portal doors in Alternative 3 fail to neet EPA' s expectations,
the neasures in Alternative 4A (i.e., sealing off the mne and ducting em ssions to high stacks)
will be enployed. Wiile EPA feels confident that the neasures in Alternative 3 should work, it
chose to conbine Alternatives 3 and 4A so that if the five-year-revi ew shows that the portal
doors are not performng to EPA's expectations, the mine will be seal ed off and em ssions ducted
via a forced air ventilation systemto high stacks as stated in Alternative 4A. As stated in
Section VIl (Conparison of Alternatives) of this docunent, while the effectiveness of the high
stacks can be guaranteed, the construction involved for Alternative 4A is extrenely hazardous

to workers. Hopefully, contingency neasures will not be necessary, thus avoiding the unsafe
worker conditions inherent in Alternative 4A



Per f or mance St andards

1. Anbient Air Standards:

KNREPC 8- hour st andar d: 0.4 ng/nB
EPA 24- hour standard: 0.4 ng/nB
EPA annual (chronic) standard: 0.1 ng/nB

2. Design Standards

The design, construction and operation of the portal door systemand the high stack
and forced air systemshall be constructed in accordance with all ARARs. Design will
be performed in an effort to mnimze inpacts to terrestrial and aquatic habitats in
the area

3. Moni t ori ng

Monitoring will be conducted sem annually and will consist of 24-hour ammoni a
nmonitoring for a 30-day peri od.

4, QOher Standards

Section I X of this docunment lists all other ARARs and TBCs pertaining to this renedia
action at the Fort Hartford Site.

D. COWPLI ANCE TESTI NG AND MONI TORI NG

No later than five years fromthe date of commencenent of renmedial construction, a five year
review will be conpleted for the Fort Hartford Site since waste remains on-Site. Five year
reviews regularly occur after the first five-year-review at intervals of no greater than five
years.

Sem - annual ground-water, seep and surface water nonitoring will be perforned for the paraneters
listed above under Monitoring Locations and Paraneters for Assessing Effectiveness of Reduction
to Heal th-based Levels (page 2 of this Section) beginning with the date of construction
completion. If EPA is satisfied that concentrati ons have cone into conpliance w th health-based
| evel s and have been maintained for an acceptable tine, EPA may decide that it is permssible to
conduct nonitoring on a less frequent basis. Air nmonitoring will also be perforned on a

sem -annual basis to insure that levels of ammonia in the anbient air are conpliant with those
set forth under Air Renediation, Performance Standards, Ambient Air in this Section. Wen

| evel s reach acceptable values, it will also be at EPA's discretion to decrease nonitoring
frequency.

At the tine of the first or any five-year-review, EPA will evaluate sem -annual air and water
nmonitoring, along with all ARARs and TBCs in part | X of this docunent. This reviewwll be
conducted to determne if the source control conponent and natural attenuation are functioning
effectively to reduce contam nants in ground water, seeps and surface water to acceptable
heal t h-based | evels and also to insure that these contam nants ate not mgrating to nearby
residences. The first five-year revieww ||l also determine if the portal doors for Alternative
3 are functioning effectively enough to reduce anmonia levels in anbient air to those ARARs

di scussed earlier and in Section I X

EPA wil| evaluate five-year reviews for ground-water, spring and surface water concentrations to
insure that they are not increasing or noving close to residences in the area. Should a



five-year review reveal any other inadequacies for the Source Control conponent of this section
EPA wil| reevaluate the effectiveness of the source control conponent and nay nake
recommendations to inprove its capabilities.

I X, STATUTCRY DETERM NATI ONS

Under its legal authorities, EPA's prinmary responsibility at Superfund sites is to undertake
renmedi al actions that achi eve adequate protection of hunan health and the environnent. In

addi tion, Section 121 of CERCLA establishes several other statutory requirenents and
preferences. These specify that when conplete, the selected renedial action for this Site nust
comply with applicable or rel evant and appropriate environnental standards established under
federal and State environnmental |laws unless a statutory waiver is justified. The selected
remedy nust al so be cost-effective and utilize pernmanent solutions and alternative treatnent
technol ogi es to the maxi num extent practicable. Finally, the statute includes a preference for
remedi es that enploy treatnent that pernanently and significantly reduces the volune, toxicity
or mobility of hazardous wastes as their principle elenent. The follow ng sections discuss how
the selected renedy neets these statutory requirenents

A, PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected renedy protects human health and the environment by preventing noi sture from
contacting SCFs inside the mne. This, together with natural attenuation, prevents mgration of
any contam nated ground water in the plunme beneath the surface or in springs and surface water

The sel ected renmedy al so contains two neasures for containing ammoni a-|l aden air comng fromthe
mne. The first neasure involves installing doors to seal off the portals during night hours
and open them during day hours when adequate dispersion and m xi ng conditions exist to nove

em ssions fromground |l evel into the upper atnosphere. Should this first neasure not produce
conpliant isopleths (lines of constant concentration) for ammonia about the site and surroundi ng
areas, then a contingency neasure in the renedy will be enployed. The secondary or contingency
neasure in this ROD for air involves permanently sealing off the portal doors (keeping the doors
continually closed) and using forced ventilation to duct mne air to two dispersion stacks which
woul d inject emssions into upper mxing |ayers of the atnosphere where adequate di spersion
woul d definitely produce anbient air conpliant with State and federal regul ations previously
outlined in this docunent.

Institutional controls and nonitoring into perpetuity will insure that the public is not
affected by the Site at a future tine.

I mpl emrent ati on of the selected renmedy shoul d not pose any unacceptable short-termrisks or
cross-nedia inpacts to the Site, the workers or the comunity. Should the high-stack neasures
in this remedy be required, extrene caution will be taken while workers are in the mne as
provided for in an EPA-approved Health and Safety Plan. Risks to the environnment will be

m ni nal

B. ATTAI NMENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS OF ENVI RONMENTAL LAWS

The sel ected renedy of source control via water diversion and fines relocation with discharge to
Rough River as well as containnment (and possibly ducting to a high stack) of air wll

comply with all applicable or relevant and appropriate chemcal, action and | ocation-specific

requirenents (ARARs). ARARs are presented bel ow

Acti on- Speci fic ARARs:



. Clean Water Act Discharge Limtations NPDES Permt 40 CFR 122, 125, 129, 136;
Pretreatnent Standards 40 CFR 403.5. Prohibits unpermtted di scharge of any
pol lutant or conbination of pollutants into waters of the U S. from any point
source, including stormwater runoff fromindustrial areas. Applicable.

. Clean Water Act Wetlands Regul ations, Part 404, CFR 230. Controls the discharge of
dredged or fill naterials into waters of the U.S. Applicable.

. Qccupational Safety and Health Standards (OSHA) 29 CFR 1910.1200. Enpl oyee right to
know, information to on-site workers regarding chemcals they nust work with.
Appl i cabl e.

. Departnent of Labor, Mne Safety Regulations, 30 CFR 11.150. M ning safety

requi renents regardi ng safety and health of personnel performng activities within
the mne. Applicable.

. 803 KAR Chapter 2. Kentucky supplenent to OSHA "right to know' regul ations.

Appl i cabl e.
. 401 KAR Chapter 30. Solid waste general admnistrative procedures. Applicable.
. 401 KAR Chapter 47. Solid waste facility performance standards for protection of

human health and environment. Applicable.

. 401 RAR 51, New Source Requirenents relating to emi ssions fromthe mne during
remedi ation. Applicable.

. 401 KAR Chapter 63:022. Regulates new (installed after 11/11/86) sources (other
than NESHAPS) emitting toxic pollutants, including amonia. Applicable.

. 401 KAR Chapter 1. Regulates transportation of hazardous materials. Applicable.

. 815 KAR, Chapters 7, 10, 15, 20 and 35. Kentucky building codes applying to
construction of on-site structures. Applicable.

. 401 KAR Chapter 4. Requirenents for water withdrawal fromand construction in
streans. None antici pated, but applicable.

. 401 KAR Chapter 5. KPDES requirenents and water quality standards. Applicable to
di scharge of intruding mne water to the Rough River.

Locati on- Speci fi ¢ ARARs:

. Fish and Wldlife Coordination Act, 16 U S. C. 661, 742a, 2901. Requires action to
protect fish and wildlife fromactions nodifying streans or areas affecting streans.
No stream i npacts expected, but applicable.

. Clean Water Act, Section 404 Pertaining to Wtlands, 33 U S. C. Section 1251 et seq.
Prohi bits discharge of dredged or fill material into navigable waters w thout
a permt. Applicable.

. KRS 149, various chapters, 402 KAR Chapter 3. Forestry statute and regul ations
pertaining to on-site silvacultural activities. Applicable.



Chemi cal - Speci fic:

. Safe Drinking Water Act MCLs, 40 CFR Sections 141.11 - 141.16. M.Ls have been set
for toxic conpounds as enforceabl e standards for public drinking systens.

Secondary MCLs (SMCLs) are unenforceable goals regulating the aesthetic quality of
drinking water. Relevant and appropriate as standards of protection for ground
water that is a source or potential source of drinking water.

. Safe Drinking Water Act, MCLGs, 40 CFR Sections 141.50 - 141.51. MCLGs (Maxi mum
Cont ami nant Level Goals) are non-enforceabl e concentrations that are protective of
adverse hunman health effects and all ow adequate nmargi n of safety. Relevant and
appropriate since this ground water is a potential source of drinking water.

. Clean Water Act (COWA) Water Quality Oriteria. Citeria used by the State, in
conjunction with a designated use for a stream segnent. These are non-enforceabl e
criteria both for protection of aquatic life and human health, by direct ingestion,
or ingestion of aquatic organisns. Applicable to the quality of site surface
wat er, especially discharges of metals, amonia, and chlorides to the Rough River.

. Clean Air Act (CAA) National Anbient Air Quality Standards (NAAQS), 40 CFR Part
50.6. Sets prinmary and secondary standards for protection of public health from
exposure to the "criteria pollutants,” anong which is respirable particulate matter,
PMLO. Applicable to particulate matter em ssions fromthe mne.

. Met hod for Determination of Particulate Matter, 40 CFR 50, Appendix J.
Determ nation for the presence of particulate matter-. Applicable.
. USEPA Regul ati ons on Anbient Air Mnitoring, 40 CFR 53.22, 40 CFR 53.34. Test

procedures for ammonia and particulate matter in air. Applicable to discharge of
air contam nants and gaseous and particul ate em ssions fromthe m ne.

. KRS 224.320 and 330. Mintain a reasonable degree of purity of the air resources;
limts the contamnants that nay be emtted into the air in contravention of the

em ssion standards or anbient air standards. Applicable.

. 401 KAR 63:021. Regulates existing (as of 11/11/86) sources enmtting toxic (other
than NESHAP) air pollutants including amonia gas. Applicable.

. 401 KAR Chapter 53. Regulates particul ate em ssions. Anbient air quality standards;
particul ate em ssions fromthe m ne.

. Kentucky Water Quality Standards, 401 KAR 5:031. Water quality criteria for
protection of aguatic life, including free ammonia, chlorides, arsenic, and other

netals. Applicable to Rough R ver discharge.

. KRS 224.01-400. Regul ates rel eases of hazardous substances (including amonia) into
the environnent. Applicable.

. 401 KAR Chapter 8, 401 KAR 5:037. Concerns ground-water protection. Applicable.
G her Oriteria To-Be-Considered:

. Executive Order 11988, Fl oodpl ain Managenment Policy. Sets forth policy for the



protection of floodplains.

. Executive Order 11990, Wetlands Protection Policy. Sets forth policy for the
protection of wetlands. Applicable although wetlands on and adjacent to the
Site were not shown to be inpacted by Site constituents.

. USEPA Ground-water Protection Strategy. Sets forth policy for the protection and
classification of ground water regarding potential use as a drinking water
source
. USEPA Drinki ng Water Health Advisories. Advisories based upon current understandi ng

of toxicology of contam nants
C. COST- EFFECTI VENESS

The selected renedy is cost-effective because it has been determ ned to provi de overal
effectiveness proportional to its costs, the net present worth val ue being between 8.9 and 10.3
mllion dollars. Qher alternatives such as #5 and #6, which were deternined to nmeet ARARs,
were nmuch less cost-effective. In addition to not nmeeting ARARs for the Site, the other
alternatives are only partially protective.

D. UTI LI ZATI ON OF PERVANANT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES ( OR RESOURCE
RECOVERY TECHNOLOG ES) TO THE NAXI MUM EXTENT PRACTI CABLE

EPA has determned that the sel ected renedy represents the maxi mumextent to whi ch pernanent

sol utions and treatnment technol ogies can be utilized in a cost-effective manner for the Fort
Hartford Stone Quarry Site. O those alternatives that are protective of hunman health and the
environnent and conply with ARARs, EPA has determined that the sel ected renedy provides the best
bal ance of tradeoffs in terns of |ong-termeffectiveness and pernanence, reduction of toxicity,
mobility, or volune achieved through treatment, short-termeffectiveness, inplenentability,

and cost, also considering the statutory preference for treatnent as a principle elenent and
conmmuni ty input.

The sel ected renmedy should be fairly easy to inplenent with the | owest cost and least risk to
wor kers of the scenarios which would be protective of human health and the environnent.

E. PREFERENCE FOR TREATMENT AS A PRI NCI PLE ELEMENT

The remedy provides for treating water diverted fromthe mne for amoni a and sedi nent before
di scharge to Rough River. Five-year-reviews are also included. These provisions insure that
the remedy will be evaluated at intervals of no less than five years starting fromthe date of
construction commencenent and, if it is not neeting the standards set forth in this Record of
Deci sion, the renedy will be upgraded to neet those standards



Appendi x

Letters from Support Agencies

PH LLI P J. SHEPHERD <I M5 SRC 0495226G> BRERETON C. JONES
SECRETARY GOVERNCR

COMMONVEALTH OF KENTUCKY
NATURAL RESCQURCES AND ENVI RONVENTAL PROTECTI ON CABI NET
DEPARTMENT FCR ENVI RONMENTAL PROTECTI ON
FRANKFORT CFFI CE PARK
14 REILLY RQAD
FRANKFORT, KENTUCKY 40601

March 20, 1995

Harold W Tayl or

U S. Environnental Protection Agency
345 Courtland Street, N E

Atlanta Ga 30365

RE:

Revi sed Draft Record of Decision
Fort Hartford Stone Quarry NPL Site
Chi o County, Kentucky

Dear M. Tayl or:

The Kentucky Division of Waste Managenent (KDWW) has revi ewed the above docunment. Substanti al
changes have been nmade, and KDWM appreci ates USEPA' s denonstrated willingness to explore these
areas and achi eve nmutual agreenent. In view of these changes, KDWM concurs with the renedy this
ROD proposes with the foll owing reservations:

1) Concerning ecological risk, KDWMs interpretation of the data presented for the Rough
River is different than that of USEPA. Wile USEPA has concluded that no additional risks
are present due to site contam nants, KDWM does not agree with this interpretation. 1In
addi ti on, KDWM remai ns concerned that ground-level releases of air wth high anmmoni a
concentrations could inpact the Davidson WIldlife Managenent Area. Wile USEPA has stated
that the selected renedy does not add any additional risk to this area, KDWM suggests that
Barnmet be required to performlimted air sanpling and ecol ogi cal study to insure that
such danage does not occur.

2) Wile it is clear that USEPA does not feel that soil sanple nethodol ogy has biased the
results of the site's R sk Assessnent, KDWM feels that this should be confirned through
further sanpling. It is possible that the act of conpositing soil sanples froma greater
depth has had a dilution effect on whatever contam nants are present, potentially nasking
the effect this pathway m ght have on human health. The potential effect on site workers
and possible future residents is unknown. Wiile Barnmet has stated their intent to
restrict future devel opnent of this site, it is not clear that such intent constitutes

| ong-term assurance that no devel opnent

will take place. It is also unclear exactly what nmechanismw |l be used to insure that
the site renmins undevel oped. |f such assurances cannot be provided, it nmay be necessary
for KDWMto obtain restrictions as may be applicabl e under KRS 224. 01-400.



M. Tayl or
Page two
March 20, 1995

Wi | e KDWM does concur with USEPA regarding the necessity of the actions proposed in this ROD,
we feel that the above reservations need to be addressed. To acconplish this, USEPA may wi sh to
consider the creation of an additional Qperable Unit for this site. KDW feels that these

i ssues could be addressed in a manner that is not time- or cost-intensive, one that could
elimnate further environmental and hunan heal th concerns.

Thank you for your consideration of these cooments. |f you have any questions or concerns,
pl ease feel free to call Eric Liebenauer at (502) 564-6716.

Si ncerely,

Caroline P. Haight P.E., D rector
Di vi si on of Waste Managenent

cc: Jeff Pratt
Ri ck Hogan
Randy McDowel |



APPENDI X B
RESPONSI VENESS SUMVARY

Fort Hartford Stone Quarry NPL Site
Record of Deci sion
Appendi x B, Responsi veness Summary

A OVERVI EW

When the public comment period began, EPA had selected a preferred alternative for the Fort
Hartford Stone Quarry Site in Aaton, Kentucky. EPA s preferred alternative addressed the air
and ground-wat er/spring and surface water contam nation problens at the Site. The preferred
alternative involved continued diversion of intruding mne water away from SCFs, SCF relocation
to dryer areas of the nmine, and treatnent of mine flunes with subsequent discharge to Rough
River. Air was to be addressed in a two-phased approach. Containnent of air fromthe mne
woul d be achi eved at night via portal doors which woul d open during the daytine hours when
conditions for adequate dispersion exist. Should phase | not be effective, the renedy called for
permanently seating off the mne and ducting the air via forced ventilation to two high stacks

Judging fromthe coments received during the public coment period, the residents and city
officials of Aaton would support the continued mne water diversion and treatnment neasures with
two phased air containnent, as outlined above and in the body of this docunent. 1In a letter

dat ed Decenber 13, 1994, the PRPs for the Fort Hartford Site expressed concern that the type of
treatnent for the mne water before discharge to the Rough River not be specified since

t echnol ogi es for ammoni a renoval are currently being reevaluated to ascertain which would be
best for the Site. EPA feels that this is a practical suggestion and has only specified in the
ROD that treatnment be for ammonia and sedinents, as it has been in the past.

These sections foll ow

. Backgr ound on Comunity | nvol venent
. Summary of Comments Received During the Public Comrent Period and Agency Responses
- Part |I: Summary and Response to Local Community Concerns
- Part 11: Conprehensive Response to Specified Legal and Technica
Questi ons
. Remai ni ng Concerns
. Attachnment: Community Relations Activities at Fort Hartford Stone Quarry

B. BACKGRCOUND ON COVMUNITY | NVOLVEMENT

Community concern about the Fort Hartford site has been mnimal. Mst concerns center around
obtai ning access to city water lines. In the past, sone citizens were interested in the stressed
| evel s of vegetation fromammoni a gases conming fromthe Site as well ammonia odors. Expedited
response actions beginning in 1990 included water diversion, repairing all breakthroughs which
were all owing anmoni a to escape and other actions. These actions coupled with commnity
outreach have elimnated these concerns. The najority of citizens and local officials in the
area are aware of the Site, but have not expressed undue concern

During interviews, residents and |l ocal officials expressed concern for private wells in the
area, since approximately half of the residents in the area do not have access to city water.



The homeowners would all like city water if hookups were available. It should be noted that
contami nation has not inpacted and is not projected to inpact any residential wells.

Al t hough everyone interviewed knew about the Site's existence, no one except a few cl ose

nei ghbors considered the Site to be a problem One neighbor not in the imediate vicinity of
the Site was concerned about his well water since his infant had experienced intestina
problens. The water was tested, showing all levels within the acceptable range. It was
determ ned that the child' s problens were not Site-rel ated.

Cty and County officials wanted to be kept infornmed about Site findings, as did the Site's
nei ghbors.

The maj or concerns expressed during the renedial planning activities at the Fort Hartford Stone
Quarry Site focused on the possible health effects fromcontam nation at the Site. These
concerns and how EPA addressed them are described bel ow

1. Several citizens living nearest to the Site expressed concerns about using their well water
Ctizens questioned Barnet's contractor performng tests on their wells.

EPA Response: EPA infornmed citizens of past sanpling events overseen by EPA which had reveal ed
no i npacts to residential wells in the area. GCtizens were reassured that EPA woul d be
overseeing Barnet's contractor in the field as well as evaluating all sanpling results

2. Local citizens were concerned about the effect the Site was having on property val ues.

EPA Response: EPA synpathized and said that it hoped that renedial activities at the Site would
hel p bring the property val ues up

3. Cdtizens expressed concerns about odors and stressed vegetation caused by amoni a gases
emanating fromthe Site.

EPA Response: These conditions were corrected during expedited response actions which took

pl ace before the Renedi al Investigation ever began. Al known sinkhol es and breakt hr oughs
connecting to the mne (32 total) were repaired, while sone portals were pernmanently shut.
Water was diverted away from SCFs inside the mne. SCFs were also relocated to dryer areas of
the mine to prevent ammoni a fornmation. These actions coupled with comunity interviews as well
as the R kickoff meeting and fact sheet served to elimnate these concerns.

C.  SUWARY COF COMMENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI OD AND AGENCY RESPONSES

The public comment period on the proposed plan for the Fort Hartford Stone Quarry NPL Site was
hel d from Novenber 3, 1994, to Decenber 6, 1994. EPA held a public neeting on Novenber 17
1994, to present the proposed plan to the public. Coments received during this tine are
summari zed below. Part | of this section addresses those community concerns and comments that
are non-technical in nature. Responses to specific |legal and technical questions are provided
in Part 11.

Part | - Summary and Response to Local Community Concerns

Comment s Made During the Novenber 17, 1994, EPA Public Meeting

For the detailed transcript of the public neeting, please consult the adm nistrative record for
the Fort Hartfrd NPL Site



1. Acitizen requested that EPA define deed restrictions. He also wanted to know how to get in
touch with EPA in the future.

EPA Response: EPA stated that deed restrictions varied fromsite to site but that here they
woul d include statenents placed on deeds at the |ocal Courthouse. These statenents would inform
any potential buyer of the Site and related waste. EPA also stated that |egislation could al so
be passed by the County forbidding wells to be installed on certain properties. EPA gave the
gentleman a toll free nunber to call to speak wi th EPA personnel

2. Several citizens and one local official stood up and expressed concern that ground-water
contam nation fromthe Site could be inpacting their potable donestic wells. Another |oca
official questioned if EPA had the funding or the authority to require the PRPs to pay for a
water line for the area

EPA Response: EPA' s hydrogeol ogist, Bill O Steen answered this question and showed severa
visual aids on the overhead projector in doing so. He stated that contam nation had not
mgrated vertically to the depth of the residential wells. Mre inportantly, residential wells
are located sufficiently anay fromthe Site laterally. He explained how EPA knows the velocity
of the ground water and by the knowi ng the distance to the nearest hone, a conservative tine to
reach residences could be calculated. This anount of tine would be several hundred years if
nothing was done in the renedial action. M. O Steen al so explained that no ground water would
m grate past the Rough River to the north since the Rough River is a |low point for the area.

Because no ground-water threat exists, EPA stated that the Superfund | aws could not pay for or
obligate PRPs to pay for a water line for the residents around the Site. denn Adans of EPA
di d, however, give sone infornmation on other progranms within the agency which could possibly
hel p the residents attain a water line

3. Acitizen questioned how EPA woul d know whether or not the air and ground water plunes were
bei ng contai ned and reduced i n concentrati on and what woul d be done if they were not.

EPA Response: EPA stated that the ROD included nonitoring nmeasures biannually for ground water
and air. EPA also explained the five-year review process: that since wastes were renaini ng
on-Site, EPA would be required to conduct a review at | east once every five years beginning with
the date of construction commrencenent. EPA stated that if the five year review reveal ed the
need, the forced air ventilation and stack systemwould be installed and ot her ground-water
nmeasures coul d be enpl oyed.

4., A citizen asked whether or not dye traces could be used to ascertain pathways of
ground-wat er contam nation

EPA Response: M. O Steen stated that while dye traces are helpful in karst terrains and where
faults and fractures exist, the effectiveness at Fort Hartford would be mninmal since the areas
in question are too deep and the dye would nove too slowy. He also stated that an inordinately
| arge anount of dye would have to be used at Fort Hartford.

5. Alocal official inquired whether any netals had been found in the ground water.

EPA Response: EPA responded that the only heavy nmetal found in sonewhat high concentrations was
arsenic which is a human carcinogen. Al levels, however, were within acceptabl e standards.

6. Ctizens asked who owned the Site and who the PRPs were.

EPA Response: EPA explained that Barnet was the main PRP and that they had entered into an



agreenent with Alcoa and the Bank of Louisville for financing Renedi al Design and Renedi a
Action (RDDRA) at the Site.

7. Acitizen expressed concern that the plan to contain ammoni a em ssions fromthe mne was
only a tenporary sol ution or ~band ai d~

EPA Response: EPA stated that at the current tine the known alternatives were based on current
technol ogies and the risks at the Site. Keeping the water away fromthe material and contai ni ng
em ssions is the best alternative technically and based on risks to workers.

8. Acitizen asked about the NARTEC process in renedial alternative #5.

EPA Response: EPA expl ai ned how NARTEC worked and that it had been used mainly in Europe. The
two places in the states where it was being tried did not have any definitive results in yet.
The pl aces in Europe were successful for NARTEC, however, based on their rates, cleanup of Fort
Hartford woul d take 20 years and be very costly. EPA also explained that about 80% of NARTEC s
by-products would still need to be landfilled

Part Il1: Conprehensive Response to Specified Legal and Technical Questions

Comments Made By PRPs in the Decenber 13, 1994, Letter to EPA

The only legal and technical question received was in the Decenber 13, 1994, letter to EPA from
Barmet Aluminum This letter can be found in the admnistrative record for the Fort Hartford
Stone Quarry Site

The PRPs agreed with EPA's selected renmedy for the Site but wished for EPA to not specify the
nmet hod of treatnent for ammonia for the intruding mne water before di scharge to Rough R ver
The FS specified a particular treatnment system nanely air stripping in a packed aeration tower.
Treatnent is to assure that Anbient Water Quality Oriteria (AWX) for ammonia will not be
exceeded in the Rough River fromthe discharge of the intruding mne water

Bar met hoped that EPA woul d not specify the type of technology, thus allowi ng extra tine before
Remedi al Design (RD) for nore treatability studies to determ ne the opti mal ammoni a renova
t echnol ogy.

EPA recogni zes that ammoni a's chem cal and physical properties do not render it easily renoved
by air stripping. D fferent types of air stripping, chlorination, and ozonation, along with

ot her treatnent technol ogies are being exam ned to determ ne the best nethod of amoni a renova
in the mne flunes before RD. Should a technol ogy prove nore effective than air stripping, EPA
wll utilizeit.

D. REMAI NI NG CONCERNS

EPA i s unaware of any remai ni ng concerns.



ATTACHVENT A - COVMUNI TY RELATI ONS ACTI VI TI ES AT MURRAY CH O DUWP SUPERFUND SI TE

Community relations activities conducted for the Fort Hartford Stone Quarry Site have included

. Distribution of an RI/FS ki ckoff fact sheet (Decenber 1991)

. Community interviews (June 1990 and August 1994)

. An RI/FS kickoff public neeting (Decenber 1991)

. Distribution of a proposed plan fact sheet (Novenber 1994)

. A proposed plan public meeting in Qaton to record conments by the public, including

potentially responsible parties (Novenber 1994)

. Phone calls to various nenbers of the community throughout the RI/FS to address
their various concerns



