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1 INTRODUCTION 

1.1 PURPOSE AND ORGANI.ZATION OF REPORT 

Parsons Engineering Science is submitting this Feasibility Study Report (FS) for the Abandoned 

Deactivation Furnace (SEAD-16) and the Active Deactivation Furnace (SEAD-17) sites located 

at the Seneca Army Depot Activity (SEDA) in Romulus, New York. This report is pa11 of the 

Remedial Investigation/Feas ibility Study (RI/FS) process required for compliance with the 

Comprehensive Environmental Response and Compensation Liability Act (CERCLA) of 1980 

and the Superfund Amendments Reauthorization Act (SARA) of 1986. This remedial program 

has been performed under the guidance of the US Environmental Protection Agency (EPA), 

Region II and the New York Department of Environmental Conservation (NYSDEC). The 

Remedial Investigation Report (RI) was submitted to EPA and NYSDEC in March 1999. The 

purpose of the RI was to full y characterize the nature and extent of human health and 

environmental risks posed by SEAD-16 and SEAD-17 sites. 

SEDA is under the command control of the Tobyhanna Army Depot in Tobyhanna, 

Pennsylvania. The military mission of the Seneca Army Depot Activity has been storage and 

management of military items, inc luding munitions. Although SEDA is currently an active 

Army facility, the military mi ss ion of SEDA will end in yea r 2000. Environmental clean-up 

activities w ill continue past this date until a ll s ites have reached closure. Since being placed on 

the Base Reali gnment and Closure (BRAC) 95 base closure li st, th e Depot has begun the process 

of base closure, which has inc luded the transfer of Depot mi ss ions to other active military 

installations. 

SEAD-16, the former deactivation furnace, and SEAD-17 , the ex isting deact ivation furnace, are 

two Solid Waste Management Units (SWMU)s located within the Depot. Both sites were 

involved in the demilitarization of various small arms munitions . The process of deactivat ion of 

munitions involved heatin g the munition s within a rotating steel kiln , which caused the 

munitions to detonate. The byproducts produced during this detonation were then swept out of 

the kiln through the stack . No a ir pollution control devices were used at SEAD-16, but at SEAD-

17 the gases were treated prior to atmospheric discharge. 

Both sites are adjacent to each other and are located within an area of the Depot that has been 

used for various industrial activities . SEAD-16 has been inactive and abandoned since the 1960s 

and the building is in genera l disrepair. SEAD-17 was constructed to replace the operation of 

SEAD-16. Upgrades to the air pollution control equipment at the current deactivat ion furnace 

P:\PIT\Proj ccts\SENECA \S I 617FS\Fina12 000\Text\Section_ !\Sect I ditch REV.doc Page 1-1 
Jul y 2001 



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-1 6 AND SEAD-1 7 

had been periodically made during the life of the furnace. However, SEAD-17 has been inactive 

since 1989 due to RCRA permitting issues. The existing deactivation furnace at SEAD-17 had 

been in the process of being permitted as a hazardous waste incinerator, under the provisions of 

RCRA, but the RCRA permit was withdrawn by the Army when the Depot was listed for base 

closure in 1995 . 

CERCLA guidance, Office of Solid Waste and Emergency Response (OSWER) Directive 

9355.7-04, Land Use in the CERCLA Remedy Selection Process, directs decision makers to 

achieve cleanup levels associated with the reasonably anticipated future land use over as much of 

the site as possible. Army policy, described in Responsibility for Additional Environmental 

Cleanup after Transfer of Real Property , also states that "For BRAC properties, the LRA ' s 

redevelopment plan, specificall y the land use plan, typically will be the basis for the land use 

assumptions Department Of Defense (DOD) will consider during the remedy selection process ." 

The intended future land use of the area that encompasses SEAD-16 and SEAD-17 has been 

determined by the Local Redevelopment Authority (LRA), in conjunction with the Army, to be 

industrial/commercial. In addition to the consideration of future land use during the remedy 

selection process, the State of New York regulations, NYCRR Title 6, Chapter IV, Subchapter B, 

Part 375, Subpart 375-1.10 Remedy Selection , requires evaluation of remedies that will restore 

the site conditions to " pre-disposal conditions, to the extent feasible and authorized by law." 

This study has considered future land uses and restoration of pre-disposal conditions in the 

process of developing alternatives , to the extent possible . 

Although CERCLA remedies must be protective of human health and the environment, a remedy 

that involves institutional control s or a projective future restrictive land use, may not be 

protective if the future land use changes . In this instance, additional remedial activities may be 

required . As required by CERCLA, Section 120(h) and Army regulations, AR-200.7, when the 

control of a parcel is released or transferred and/or the site-use changes, the Army will return to 

do additional clean-up if it is determined that the selected remedy is no longer protective of 

human health and the environment because the remedy failed to perform as expected, or because 

an institutional control has proven to be ineffective, or because there has been a subsequent 

discovery of additional contamination attributable to DOD activities. 

The R1 identified that unacceptable human health risk exists at SEAD-16 and SEAD-17 . The 

risks from both SEAD-16 and SEAD-17 are due to heavy metals in the on-site soils. In 

addition , the materials and debris that remain within the buildings at SEAD-16 contribute to the 

risk . This FS evaluates technologies and remedial actions that will reduce human health risks to 

acceptable levels . Remedial actions have been developed based on lead. Lead is a constituent of 
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for soil treatment are considered. SEAD-16 and SEAD-17 are adjacent to each other, have 

similar operating histories, have similar media and contaminants of concern and therefore, have 

been combined as one operable unit for efficient evaluation and selection of remedies. Each site 

has been evaluated independently of each other. This is because, even though the two sites have 

similarities, the concentration levels, and therefore the risks, for the various constituents of 

concern are different. 

The technologies that remain from the initial technology screening are combined into remedial 

alternatives and are presented in Section 4 . Alternatives are evaluated through preliminary 

screening to determine their relative merit for use in the remedial action. Section 5 describes the 

treatability testing that may be necessary for alternatives that include innovative technologies 

prior to their implementation of the remedial actions. Section 6 screens and evaluates the 

remedial action alternatives in detail. ln addition, a detailed description of the technologies and 

the implementation of these technologies, as well as cost estimates are presented. 

1.2 OPERABLE UNITS 

During the planning phase of the RJ /FS process, it was decided to designate SEAD-16 and 

SEAD-17 as one operable unit and to give it the label OU4. An operable unit, as defined by EPA 

Code of Federal Regulations (40 CFR 300.5) is: 

"a discrete action that comprises an incremental step toward comprehensively 

addressing site problems . This discrete portion of a remedial response 

manages migration, or eliminates or mitigates a release, threat of a release, or 

pathway of exposure. The cleanup of a site may be divided into a number of 

operable units, depending on the complexity of the problems associated with 

the site. Operable units may address geographical portions of a site, specific 

site problems, or initial phases of an action, or may consist of any set of 

actions performed over time or any actions that are concurrent but located in 

different portions of the site." 

The goal of combining these sites into one operable unit was to perform the investigation and 

evaluation as efficiently and expeditiously as possible. Time and cost savings were realized by 

combining these sites into one operable unit during the investigation field efforts by performing 

the sampling activities at the same time, allowing geologists to move from one site to another 

without any demobilization. Further, during the risk assessment phase of work, the risk 
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assessment calculations utilized similar risk assessment land use scenarios, thereby increasing 

the efficiency that the assessment was performed. 

1.3 SITE BACKGROUND 

1.3.1 Site Description 

SEDA is an active military facility constructed 111 1941. The site is located approximately 40 

miles south of Lake Ontario, near Romulus, New York as shown in Figure 1-1. The facility is 

located in an uplands area, at an elevation of approximately 600 feet Mean Sea Level (MSL), 

that forms a divide separating two of the New York Finger Lakes; Cayuga Lake on the east and 

Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding area. 

New York State Highways 96 and 96A adjoin SEDA on the east and west boundaries, 

respectively. Since its inception in 1941 , SEDA's primary mission has been the receipt, storage, 

maintenance, and supply of military items. 

As shown in Figure 1-2, SEAD-16 and SEAD-17 comprise only a few acres within the 10,587 

acres that make up the entire SEDA facility. SEAD-16 and SEAD-17 were previously used by 

the Army for munitions deactivation . SEAD-16 is located in the east-central portion of SEDA 

and is characterized by 2.6 acres of fenced land, as shown in Figure 1-3 . SEAD-17 is located in 

the east-central portion of SEDA and is characterized by an elongated deacti vat ion furnace 

building, which is surrounded by a crushed shal e road , as shown in Figure 1-4. 

An approximate boundary of the operable unit is presented in Figure 1-5. This general boundary 

includes the area for the deactivation operation and the proposed remediation areas. The 

boundary is not intended to designate th e remediation area and will be rev ised during the final 

design process . 

1.3.2 Site History 

SEDA was constructed m 1941 and has been owned by the United States Government and 

operated by the Department of the Anny since this time. Prior to construction of the Depot, the 

site was used for farming . The Abandoned Deactivation Furnace (SEAD-16) has been in use from 

approximately 1945 to the mid- I 960s. Small arms munitions , both obsolete and unserviceable, 

were destroyed by incineration. There was no air pollution or dust control devices installed on the 
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furn ace during the time that it operated. The overhead pipes connecting Building S-3 11 and 366 

were used to convey prope llants in the deactivation process ; it is a lso like ly that prope ll ants were 

stored in these buildings. 

1.3.3 Previous Investigations 

SEA D-1 6 and SEAD-1 7 have been described in fi ve reports. The first report is a SWMU 

C lass ification Report (Parsons ES, 1994) that describes and evaluates the Solid Waste M anagement 

Uni ts at SEDA. Thi s repo1t was an initi a l step to provide a cursory eva luati on of a ll of the SWMUs 

at SEDA. The second repo1t is the Work Pl an fo r CERCLA Expanded Site Inspection (ESI) of Ten 

So lid Waste Management Units (SWMUs) (Parsons Main Inc., 1993.) Thi s repo1t deta iled the site 

work and sampling to be performed fo r the ESL The third repo1t is an Expanded Site Inspection 

Repo1t (Parsons ES , 1995.) T hi s report presents the results of a more deta iled investigation of 

SEA D-1 6 and SEA D-1 7. The fo urth repmt is the Fina l C losure Report fo r the Underground Storage 

Tank Removal (Sc ience Applications International Corporation, May 1994 .) This report describes 

the remova l of two Underground Storage Tanks (US Ts) at SEA D-1 6 and presents the confirmatory 

samplin g records and chemica l ana lyses assoc iated with the closure. The fifth repo1t , the Remedial 

In vest igat ion Repo1t (Parsons ES, March 1999), presents the results of the remedia l investigation 

program and estim ates the potentia l risk to human health and the env ironm ent . 

1.3.4 Geologic Setting 

The Finger Lakes uplands area is underla in by a broad north-to-south trending sen es of rock 

te rraces mantled by glac ia l till . As pait of the Appalachi an Plateau, the region is underla in by a 

tectoni ca ll y undisturbed sequence of Paleozo ic rocks consisting of sha les , sandstones, 

conglomerates, I imestones and do lostones. 

The Hamilton Group, 600 to 1500 feet thick, is di vided into fo ur fo rm ati ons. They are, fro m o ldest 

to youngest, the Marcellus, Skaneate les, Ludlowv ille, and Moscow fo rm ations. The western 

po1t ion of SEDA is genera lly located in the Ludlowv ill e Formation while the eastern pmt ion is 

located in the younger Moscow Formation. The Ludlowv ille and Moscow fo rmations are 

characteri zed by gray, ca lcareous sha les and mud stones and thin limestones with numerous zones 

of abundant inve1tebrate foss il s that fo rm geographica ll y w idespread encrinites, coral -rich layers, 

and complex shell beds. The Ludlowv ille Form ation is known to conta in brachiopods, biva lves, 

trilobites, corals and bryozoans (Gray, 199 1 ). 1 n contrast, the lower two fo rm ations (Skaneate les 

P:\ PIT\Projcc ts\SENEC A IS I 6 17FS\Firrnl 2000\Tex t\Secti on_ I \Sect I ditch.doc Page 1- 11 
s~ptern ber 2000 



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

and Marcellus) consist large ly of black and dark gray sparsely foss iliferous shales (Brett et al., 

1991 ). Locally, the shale is soft, gray, and fissile . 

The predominant surficial geologic unit present at the site is dense till. The till is distributed across 

the entire Depot and genera lly ranges in thickness from 3 feet to approximate ly 15 feet, although it 

is genera lly betv,een 6 and IO feet thick; at a few locations the thickness of the till is greater than 30 

feet. The till is genera lly characterized as brown to olive-gray silt and clay, with little fin e sand and 

variab le amounts of fine to coarse grave l-sized inclusions of dark gray shale. Larger diameter 

clasts of shale (as large as 6 inches in diameter) are sometimes present in the basal pmtion of the till 

and are probabl y rip-up clasts removed from the weathered shale zone and incorporated into the till 

by the once-active glacier. Gra in size analyses of the till show a wide distribution of particle sizes 

within the till (Metca lf & Eddie, 1989), however, there is a high percentage of silt and clay with the 

balance compri sed of coarser _particles. · The porosity of fi ve gray-brown si It clay (i.e. ti II ) samples 

ranged fro111 34.0 percent to 44 .2 percent with an average of37._3 percent (USAEHA, 1985). 

Darien silt- loa111 so ils , 0 to 18 inches thick, have developed over the Wisconsin age till at both 

SEAD-16 and SEAD- 17. These so ils are poorly drained and have a silt clay loam and a clay 

subso il. In general , the topographic reli ef assoc iated with these so il s is 3 to 8 percent . 

Regionally. fou r distinct hydro logic units have been identified within Seneca County (Mozola, 

195 1 ). These include two disti nct shale format ions, a series of limestone uni ts, and unconsolidated 

beds of Pleistocene glac ial drift . Overa ll , the ground water in the county is very hard. and therefore, 

the quality is mini111ally acceptable fo r use as potable water. Regionally, the water tab le aq ui fe r of 

the unconso lidated surficial glac ial depos its of the region would be expected to fl ow in a direction 

consistent with the dropping ground surface elevations. Geo logic cross-sections fro 111 Seneca Lake 

to Cayuga Lake have been constructed _by the State of New York, (Mozo la. 1951 ). Th is cross­

section in format ion, along with groundwater flow directions established at nu111erous sites on 

SEDA and stream drainage patterns in the area, suggests that a groundwater divide exists 

approx i111 ate ly halfway between the two Finger Lakes. The divide is believed to run approximately 

parallel to Route 96 near the eastern boundary of SEDA. Furt her ev idence fo r the divide is 

provided in Parsons ES, 1995. SEDA is located on the western slope of thi s divide and, therefore, 

regional groundwater flow on the Depot is expected to be west toward Seneca Lake. 

The geo logic information reviewed indicates that the upper portions of the shale fo rmation would 

be expected to yield small , yet adeq uate, supplies of water for do111estic use . For mid-Devonian 

shales such as those of the Ha111ilton group, the average yields. (which are less than 15 gp111), are 

consistent vvith what would be expected for shales (LaSa la, 1968). The deeper portions of the 
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bedrock, (i. e., at depths greate r than 235 feet) have provided y ie lds up to 150 gpm. At these depths 

the high we ll yie lds may be attributed to the effect of so lutioning on the Onondaga limestone, 

which is at the base of the Hamilton Group. Based on well yie ld data, the degree of solutioning is 

affected by the type and thickness of overlyi ng material (Mozo la, 195 1 ). So lution effects on 

limestones (and on shales, which contain gypsum) in the Erie-Niagara have been reported by 

LaSala ( 1968). This source of water is considered to comprise a separate source of groundwater for 

the area . Very few well s in the region adjacent to SEDA utilize the limestone as a source of water, 

which may be due to the drilling depths required to intercept this water. 

Potable water is supplied to the Depot from a water supply line that passes through the Town of 

Varick. Varick's water is obtained from the water treatment plant at the Town of Waterloo. The 

source of th is water is Lake Seneca. Two we ll s located on Yerkes Road east of Route 96 were 

approximately one i11ile awa)' from SEA[)-16 and SEAD-17 and they are upgradient of the site 

grou ndwater. No other private homes with private drinking water well s and no public supply wells 

were identified wi thin a one-m ile radius of both SEAD-16 and SEAD-1 7, as shown in Figure 1-6. 

1.3.5 Na ture and Extent of Constituents of Concern 

The nature and extent of the chemica ls of concern at SEAD-16 and SEAD-17 were eva luated 

through a comprehensive rem ed ia l invest igati on field program. Primary med ia in vest igated at 

SEAD- I 6and SEAD-1 7 inc luded building materials , indoor a ir quality, surface so il , subsurface 

soi l, groundwater, surface water, and sed.im ent/soi l fo und in the ditches. Following coll ection of 

a ll media samp les. the data quality was eva luated through a va lidat ion process . Prior to 

preparation of the risk assessment, sampl es collected during the RI we re sc reened against 

available standard s, criteria and guide lin es. This sc reening effort identifi ed constituents and 

media that may have the ·potential to cause unacceptable ri sk. Groundwate r samples co llected 

during the ES I had e levated concentrations of meta ls such as lead , chromium , nickel , and zinc. 

However. the groundwate r sampling was not conducted in accordan ce w ith the Draft SOP titl ed 

Groundwater Samplin g Procedure, Low Flow Pump Purging and Sampling (EPA, May 15, 

1995). Subseq uent groundwater sampling collected durin g the RI ph ase was co ll ected in 

accordance w ith stand ard proced ure and had significantly lower turbidities than those for the 

ES I. Therefore, onl y resu lts from the RI groundwater sampling ro und were used for 

gro undwater quality eva luati on. 

For so il , the concentrati ons estab li shed by the NYSDEC Technical Ad mini strative Guidance 

Memorandum (T AGM) va lues, HWR-94-4046 , rev ised January 24, 1996 were used for 
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sc reenin g of site contaminants because these concentrati ons are leve ls at w hich the NYSDEC 

cons ide red reasonable a lte rnatives to pre-disposal conditions. For gro und water, the NYSDEC 

C lass GA ground,ivater standard s were used fo r compari son. For surface water, th e C lass C 

surface water standards were cons idered. For sedim ent/so il fo und in the ditches, the NYSDEC 

Sedim ent Crite ri a described in the NYSDEC, Di v is ion of Fish, Wildlife and Marine Resources, 

Technical Guidance for Screen ing Contaminated Sediments, Janumy, 1999 were used for 

screenin g of chemi ca ls of concerns . . For meta ls in sed im ent/so il fo und in the ditches, the Lowest 

Effect Level (LEL) was used fo r compari son. 

Ana lytical results of the ES! and R1 are presented in Appendix A. A brief summ ary is presented 

be low as we ll as in Sect ion 2. A detailed descr ipti on of the analyti ca l results is presented in the 

SEAD- 16 and SEAD- 17 Remed ia l Investigat ion Report (Parsons ES. March 1999) . 

1.3.5.1 SEAD-16, Tlie Former Deactivation Furnace 

Metal s and SVOCs, predominantl y PAH compound s, were fo und pervasive in the surface and 

subsurface so i Is. parti cul arl y adjacent to the Abandoned Deactivation Furn ace. Twenty-one 

meta ls were detected in the surface so il s at concentrations above the ir respect ive TAGM va lues. 

Lead. coppe r. arsenic , and z in c were detected in a lm ost a ll of the surface so il sampl es at 

concentrations above their respecti ve T AGM va lues . In the subsurface so il , 14 metals were 

detected in the subsurface so il s at concentrati ons above their respect ive TAGM va lues. Copper 

and lead were fou nd to be th e most pervas ive. SVOCs were a lso detected at concentrati ons 

above their respect ive T AGM va lues. 

Based on the RI data. seven meta ls (a luminum. antimony, iro n. lead, manganese, sodium , and 

th a llium ) were detected above their respective NYSDEC A WQS C lass GA or federal MCL 

ground vvate r standards. SVOCs : ai1d nitroaromat ics were not detected above the groundwate r 

standard s. No VOCs, pest icides, o r PCBs were detected in ground water at SEAD- 16 . 

Based on the RI data , surface water impacts were primaril y from metal s. Six metals ( lead, 

coppe r, z in c, cad mium , se lenium . and iro n) were detected at severa l locat ions at concentrati ons 

exceeding the NYSDEC Ambi ent Wate r Quality Stand ard (A WQS), C lass C surface water 

standards . SVOCs were fo und in a few surface water sampl es, but only one sample was above 

the NYS C lass C standa rd. Many of the othe r chemi ca l constituents ana lyzed fo r were not 

detected in the sampl es. No VOCs, pesticides, PC Bs, o r nitroaromat ics were detected in the 

sa mpl es. 
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Impacts of sedim ent/so il fo und in the ditches were prim arily from SVOCs, pesti c ides, and 

meta ls. Severa l samples conta ined pesti c ide compounds and SVOCs that exceeded the ir 

respecti ve N YS DEC sedim ent crite ri a. Severa l samples conta ined meta ls (antim ony, arseni c, 

cadmium , chromium , copper, iron , lead, mercury, nicke l, and z inc) at concentrati ons above the 

NYSDEC LEL. 

In th e building material samples co ll ected from th e A bandoned Deacti vation Furnace Building 

(S-3 11 ) and the P rocess Support Building (3 66), meta ls, SVOCs, and nitroaromati cs were 

detected above the ir T AGM va lues. Impacts from VOCs, pesti c ides, PC Bs, and herbic ides were 

less s ignifi cant. Asbestos was detected at 13 locations in the two bui !dings in mate ri a ls 

inc luding pipe in sul ati on, roofin g materi a l, and fl oor til es. 

1.3.5.2 SEAD-1 7, The Existing Deactivation Furnace 

M eta ls were fo und to be pervas ive in the surface and subsurface so il s . Based on the RJ and ·ES I 

data, twenty-one meta ls were detected in the surface so il s at concentrati ons above the ir 

respec ti ve T AGM va lues. Antim ony, a rseni c , copper, lead, mercury, and z inc were detected in 

a lm ost a ll of the surface so il samples at concentrati ons above the ir respect ive T AG M values. In 

the subsurface so il s, lead was detected at concentrati ons above the T AGM va lue in a ll samples 

ana lyzed. Two SVOC parameters were detec ted at fo ur surface so il sa mplin g locat io ns and one 

pesti c ide parameter was detected at two surface so il samplin g locati ons above the ir respective 

TAGM va lue . 

Based on the RI data, the groundwater at SEAD-1 7 has not been signifi cantly impacted by any of 

th e chemi ca l constituents. Concentrations of SVOCs were detected be low the NYS DEC A WQS 

C lass GA and federa l MCL groundwater standard . No VOCs, pesti c ides. PCBs, o r ni troaromatics 

were dete~ted in the groundwate r. However, s ix meta ls (a luminum . iro n, lead , manganese, 

sodium . and tha llium ) did exceed the ground water standa rd s. 

Surface water impacts were not w idespread and many of the chemica l constituents ana lyzed for 

were not detected in the samples. Most of the impacts from meta ls occurred in the surface water 

sampl es fro m the dra inage ditch south of the deacti vati on fu rnace. No VOCs, pest ic ides, PCBs, 

o r ni troaromatics were detected in the samples . Copper, iron, lead, and se lenium were detected 

at concentrat ions above the N YSDEC A WQS C lass C surface water stand ard . 

Impac ts of sedim ent/so il fo und in the ditches were fro m SVOCs, pest ic ides, and meta ls. Impacts 

fro m SVOCs were most s ignifi cant at one locat ion in the d ra inage ditch, in th e no rth eastern 

co rne r of the s ite . Pes ti c ides were fo und in th e dra inage di tches in the weste rn and no rtheaste rn 
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po11ions of the s ite. Meta ls were fo und in sample SW/SD 17-3 , located in the d ra inage ditch in 

the easte rn po11ion of the site. Antim ony, arseni c, cadmium , chromium , copper, iron, lead, 

manganese, mercury, nicke l, and z inc were detected at concentrati ons above the N YS LEL. No 

PC Bs or nitroaromatics were detected. 

1.4 FATE AND TRANSPORT 

A na lys is of the fa te and tran sport mechani sms fo r the chemi ca ls of concern at SEA D- 16 and 

SEA D- 17 considered s ite specifi c fac to rs as we ll as expected chemi ca l and phys ica l behav iors of 

the contaminants. So il , sediment/so il fo und in the ditches , and surface wate r samples collected 

off-s ite and downstream of the s ites were used to quantify the extent of impacts to va ri ous media. 

Based on the di stribu tions ii"1~d ~~1icentrations of param eters measured at th e s ites, in organi cs are 

be lieved to be the most s ign ifi cant in term s of determining the ir transpo11 . O n thi s bas is, cursory 

transpo rt mode ling of inorganics was perfo rmed. T hi s mode lin g was intended to prov ide some 

in s ight as to which inorgani cs may pose a fut ure threat to groundwater at both SEAD-16 and 

SEA D -1 7. It was a lso used to prov ide directi on fo r fu ture, more deta il ed transport mode ling at 

SEA D- 16 and SEAD - 17, if required . Transport mode lin g of the other consti tuents was not 

perform ed. 

Arseni c, antim ony, copper, cadmium , lead, s ilver, and z in c are inorgani cs of concern at SEA D-

16 and SEA D- 17 beca use of the ir pervas iveness and magnitude of contaminati on in so il , 

buildin g materi a l, surface wa te r, and sedim ent/so il fo und in the ditches, and potenti a l to impact 

gro und vvater . T hese meta ls were mode led fo r fate and tran sport eva luati on in the RI . The fa te 

and transport mode l used in the RI consisted of a conceptua l s ite mode l, water ba lance 

ca lcul ati on. and th e VLEAC H mode l. These mode ls are used and accepted by the USEPA to 
. ' ~ -

conservat'ive ly estim ate so il inorgani c contributi ons to ground wate r via the leachin g pathway. A 

deta iled di scuss ion of these num eri ca l mode ls and the ir appli cat ion and assumpti o ns is inc luded 

in the RI Report (Parsons ES , March 1999). 

As pa rt of thi s FS , the fate and tran sport mode l was re-run us ing s ite spec ific info rm ati on . 

Subsurface so il sampl es and groundwate r samples taken fro m SEA D-1 7 mo nito ring we ll s 

MW 17-1 , MW 17-2, MW 17-3, M W 17-4 and samples taken fro m locations w ithin 25 to 50 feet of 

each other at SEA D- 16 were used to estim ate the Kd va lues , the part it ion coeffi c ient between 

so il and wate r. T he resul ts suggest that th e meta ls in the on- s ite so il tend to st ro ng ly bind to so il 

in stead of part iti onin g into water. A summ ary of th e estim ated Kd va lues and the ir compari son 

w ith other refe rences and Kd va lu es used in th e VLEAC H mode l is presented in Table 1-1. The 
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est im ated Kd va lues were much greater than the Kd va lues used in the R1 VLEACH model for 

a ll meta ls except fo r mercury (because mercury was not detected in th e grou ndwater samples, the 

detection limit concentration was used w hich results in a lower Kd va lue). T he VLEACH model 

was run w ith est imated Kd va lues from site samples. An average leaching concentration, which 

was est im ated from the total meta l input to the groundwater over I 00,000 yea rs , was used in the 

Summ ers mode l to pred ict groundwater quality in I 00,000 yea rs. Si mil ar results were obta ined 

fo r groundwater metal concentrati ons in 1,000 yea rs. 

1.4.1 SEAD-16, The Former Deactivation Furnace 

As presei1ted in Table 1-2 , the res ults of the FS mode l indi cate that base ca se cumul at ive meta l 

input to the groundwater in I 00 ;000 years is 1.02x IO 7 g, 3 .84 x I o4 g, 3. 74 x I o5 g, 2.68 x I o3 g, 

5.35 x I o2 g, 9.64 x I o5 g, and 346 .05 g for lead, coppe r, antim ony, arseni c, mercury, zi nc, and 

cadmium respectivel y . As presented in Table 1-3, the above ·metal input t6 the gro undwater will 

result in groundwate r concentrations of 11 µ g/1. 4.7 ~tg/1, 1.36 µg /1, 1. 2 µ g/1. 0.050 ~tg/1, 16 µ g/1, 

and 1. 15 ~tg/1 fo r lead , coppe r, antim ony, a rseni c, mercury, zi nc, and cad mium respectively. 

None of the above meta ls is est im ated to exceed its respective sta ndard in I 00,000 yea rs . 

Groundwate r concentrat io ns of copper, arsenic , mercury, and cadmium wi ll no t increase in 

I 00 ,000 yea rs, some of whi ch may even dec rease due to diluti on effect of the leachate . 

Ground water concentrat io ns of lead. antim ony, and z inc w ill increase by 12%, 36%, and 2%, 

respecti ve ly, in I 00.000 years. 

A sens iti vity anal ys is showed that worst ca se scena rio groundwater concentrat ions could be as 

hi gh as 13.4 ~Lg/ I, 8. 1 ~Lg/ I, 1.8 1 ~Lg/ I, 1.25 µ g/1 0.05 I ~Lg/ I, 16 .1 ~Lg/ I, and O. I 5 ~Lg/1 for lead , 

cbpper. antimony. arsenic , mercury, z inc, and cadmium , respecti ve ly (Appendix F, Table F-1 

through Table F-7) in I 00,000 years. None of the above meta ls is estimated to exceed its 

respec ti ve standard in I 00.000 years. Ground water concentrati ons of arsenic and cad mium w ill 

not increase in 100,000 yea rs. Groundwater concentrati ons of lead , copper, antim ony , mercury, 

and zinc wi ll increase by 15%, 65 % , 81 %, 2%, and 3%, respect ive ly, in I 00 ,000 yea rs. 

1.4.2 SEAD-1 7, The Existing Deactivation Furnace 

As presented in Table 1-4 , the results of the FS mode l indi cate that base case cumul ati ve meta l 

input to the groundwate r in I 00,000 yea rs is 9.87 x I o5 g, 3.46x I o4 g, 4.27 x I o4 g, 5 .7 1 x I o5 g, 

3.86 x l 03 g, 4 .80 x J03 g for lead, copper, antim ony, zi nc , s il ver, and cad mium , respecti ve ly. As 

presented in Table 1-5, the above meta l input to the groundwater wi ll resul t in gro und water 
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Table 1-2 

Cumulati ve Groundwater Impact and Average Leachate Concentration to Groundwater at SEA D- 16 
in I 00,000 Years 

VLEA CH VLEACI-I T ime 

Model Scenario 

Scenari o Ex plan . 

(year) 

Pb- I Base 100,000 

Pb-2 Kd lo\\' 100,000 

Pb-3 Kd high 100,000 

Pb-4 Qlow 100,000 

Pb-5 Q high I 00,000 

Cu-I Base 100,000 

Cu-2 Kd low 100,000 

Cu-3 Kd high I 00,000 

Cu-.J Q lo\\· I 00.000 

Cu-5 Q high I 00.000 

Sb- I Base 100.000 

Sb-2 Kdlm1· 100,000 

Sb-3 Kd high 100.000 

Sb-.J Q low 100,000 

Sb-5 Q high I 00.000 

As- I Base I 00.000 

As-2 Kd low I 00.000 

As-3 Kcl high I 00.000 

As-4 Q low I 00.000 

i\ s-5 Q hi gh I 00.000 

Hg-I Base I 00,000 

Hg-2 Kd Im,· I 00.000 

1 lg-3 Kd high 100.000 

l-l g-4 Q low I 00.000 

Hg-5 Q high 100,000 

Zn- I Base 100.000 

Zn-2 Kd low 100.000 

Zn-3 Kcl high 100,000 

Zn-4 Q low 100.000 

Zn-5 Q high 100,000 

Cd-I Base I 00,000 

Cd-2 Kcl low 100,000 

Cd-3 Kd high 100.000 

Ccl-4 Q low 100.000 

Cd-5 Q high 100.000 

SEAD- 16 and SEAD-17 Fes ibi lity Study 
Seneca Army Depot Acitvity 

Cumulative Average Area Recharge Infiltration 

Groundwater Groundwater Rate Volume 

Impact Impact 

(g) (g/year) (ftl) (ft ./year) (ft3/year) 

l .02E+07 102.36 25 ,550 0.59 15,075 

l .23E+07 123 . 16 25 ,550 0.59 15,075 

2.98E+05 2.98 25 ,550 0.59 15,075 

6.37E+05 6.37 25,550 0.29 7,4 10 

l.1 5E+07 11 4.89 25,550 0.88 22,484 

3.84E+04 0.38 25,550 0.59 15,075 

3.33E+06 33 .34 25,550 0.59 15,075 

5.59E-+03 6.-056 25,550 0.59 15.075 

l.6 1E+04 0. 16 25 ,550 0.29 7,4 IO 

2. 17E+05 2.17 25 ,550 0.88 22.484 

3.74 E+05 3.74 22,250 0.59 13. 128 

3. 74E+05 3.74 22,250 0.59 13, 128 

3.74E+05 3.74 22,250 0.59 13. 128 

3.85E+05 3.85 22 ,250 0.29 6,453 

3.70E+05 3.70 22.250 0.88 19.580 

2.68E+03 2.68E-02 3.437 0.59 2.028 

2.69E+03 2.69E-02 3.437 0.59 2,028 

2.66E+03 2.66E-02 3,437 0.59 2.028 

2.67E+03 2.67E-02 3,437 0.29 997 

2.68E+03 2.68E-02 3,437 0.88 3,025 

5.35E 02 5.35E-03 7.188 0.59 4,24 1 

5.35E+02 5.35E-03 7. 188 0.59 4,24 1 

5.35E+02 . 5:35E-03 7. 188 0.59 4.241 

5.45 E+02 5.45E-03 7, 188 0.29 2.085 

5.26E+02 5.26E-03 7. 188 0.88 6.325 

9.64E+05 9.6362 26,350 0.59 15,547 

1.16E+06 I 1.55 26,350 0.59 15,547 

8.40E+04 0.83966 26,350 0.59 15,547 

l .78E+05 1.783 26,350 0.29 7,642 

I. I IE+06 11. 134 26,350 0.88 23. 188 

346.05 3.46E-03 1,750 0.59 1,033 

346.23 3.46E-03 1,750 0.59 1.033 

349.22 3.49E-03 1,750 0.59 1. 03 3 

346.6 1 3.47E-03 1,750 0.29 508 

345.98 3.46[-03 1,750 0.88 1,540 
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Average Average 

Leachate Leachate 

Cone. Cone. 

(g/ftJ) (mg/L) 

6.79E-03 2 .40E-Ol 

8. I 7E-03 2.88E-O l 

I .98E-04 6.99E-03 

8.60E-04 3 04E-02 

5 . l lE-03 l .80E-01 

2 .55E-05 9.00E-04 

2.2 1 E-03 7.8 1 E-02 

3 .7 IE-06 1.3 1 E-04 

2. l 7E-05 7.67E-04 

9.66E-05 3.4 1 E-03 

2.85E-04 l.OIE-02 

2.85E-04 l .O IE-02 

2.85E-04 1.0 I E-02 

5.97E-04 2. 11 E-02 

0 .000 19 6.68E-03 

l .32E-05 4.66E-04 

l .33E-05 4.68E-04 

l .3 1E-05 4.63E-04 

2.68E-05 9.45E-04 

8.87E-06 3. I 3E-04 

1. 26 14 E-06 4.454E-05 

l. 26 14E-06 4.454E-05 

I. 26 14E-06 4.454E-05 

2.6 142E-06 9.23 1 E-05 

8.3 12 1 E-07 2.935 1 E-05 

6.20E-04 2. 19E-02 

7.43E-04 2.62E-02 

5.40E-05 l.9 1E-03 

2.33E-04 8.24E-03 

4 .80E-04 l .70E-02 

3.352E-06 l . I 83E-04 

3.353E-06 l . l 84E-04 

3.382E-06 l . l 9E-04 

6.830E-06 2.4 1 E-04 

2.24 7E-06 7.93E-05 



Table 1-3 

Summers Model Input Parameters and Results fo r B.ase Scenarios 

o f Seven lnorganics at SEAD- 16 in 100,000 Years 

Param eter 

Seepage veloc ity in downward di rection 

Saturated void fraction (water vo lume/vo lume of 
solid) in soil 

Spec ific di scha rge (Darcy ve loci ty) in the 
downward Direction 

Horizontal area of impacted so il 

Volume 1ric ll o,, rate of liquid transporting solute 
into th e aquifer (un satu ra ted-saturated zone 
interface) 

Seepagl' , ·eloci t~· in aquifer 

Porosn~ of nquirer (fraction) 

Spccilic di scharge (Darcv , cloc it v) in the aquifer 

Thickness of aqui fe r 

Width of impacted so il perpendi cular to now 
direction in the nquifer 

Volumetric Ila\\ rate of aquifer 

Init ial or background co 11ce nt ration of solute in the 
aqu ifer 

A\'erage concent rati on of so lute in the inli lt ration 

at the unsaturated-saturated zone interface in 

100.000 vears calcu lated by VLEACl-1 model 

So lut e concentration in groundwater in I 00,000 

vears as ca lc ul ated by the SUMM ERS model 

Drinking water standard 

SEA D- 16 and SEAD- 17 Fesib il ity Study 

Seneca_ Arm y Depot Activity 

Model Units 
I.D. Pb- I Cu- I Sb- I 

Ysz ft/day 0.00 16 0.00 16 0.00 16 

E uni t less 0 .2 0.2 0.2 

Vdz ft/day 0.00032 0.00032 0.00032 

Ap n' 25.550 25.550 22 ,250 

. .. 
On ft ' dn,· 8. 18 8. I 8 7. 12 

Ysa l°Lda, 0.93 0.93 0.93 

Ea uni ll css 0.2 0.2 0.2 

Vda ft/day 0. 186 0. 186 0. 186 

Ha Ii 3 3 3 

Wp Ii 320 320 305 

Qa rt ' da, 178. 56 178.56 170.19 

ICs mg I 0.00085 0.0049 0.00 10 

Cp mg/I 0.24 0.00090 0.0 10 

Cg" mg l 0.0 11 0.0047 000 136 

Cg" ug,I II 4.7 1.36 

ug 'I 15 200 6 

Mode l Scenario 
As- I 

0.00 16 

0.2 

0.0003 2 

3.437 

1.1 0 

0.93 

0.2 

0. 186 

3 

140 

78. 12 

0.00 13 

0.00047 

0.00 12 

1.2 

25 

Refe rence EPA MC L NYS GA EPA MCL NYSGA 

p:lpitlprojectsls 1617fslfinal 2000\tableslsect 1 \Table 1-3_F-1 thF-7.xls 

Hg-I Zn- I Cd-I 

0.00 16 0.00 16 0.00 16 

0.2 0 .2 0 .2 

0.00032 0.00032 0.00032 

7, 188 26.350 1,750 

2.30 8.-1 3 0.56 

0.93 0.93 0.93 

0.2 0.2 0.2 

0. 186 0. 186 0. 186 

3 3 3 

300 300 95 

167.4 167.4 53.0 1 

0.000050 0.0 16 0.000 15 

0.000045 0 .022 0.000 I I 83 

0.000050 0.02 0.000 1 

0.050 16 0. 15 

2 300 5 

NYSGA NYS GA EPA MCL 



Table 1-4 

Cumulative Ground water Impact and Average Leachate Concentration to Ground water at SEAD-1 7 

in I 00 ,000 Years 

VLEACH V LEACH Time 

Mode l Scenario 

Scenari o Ex plan. 

(year) 

Pb-I Base 100.000 

Pb-2 Kd low 100,000 

Pb-3 Kd high I 00,000 

Pb-4 Q low I 00,000 

Pb-5 Q high I 00.000 

Cu- I Base 1 o·o.ooo 
Cu-2 Kd lo" · I 00,000 

Cu-3 Kd hi gh I 00.000 

C u--1 Q low I 00.000 

C u-5 Q hi gh 100.000 

Sb-I Base I 00,000 

Sb-2 Kd loll' I 00.000 

Sb-3 1'.d high I 00.000 

Sb--1 Q loll' 100.000 

Sb-5 Q hi gh I 00.000 

Zn- I Base I 00.000 

Zn-2 Kd 1011· 100.000 

Zn-3 Kd high 100.000 

Zn--1 Q low I 00.000 

Zn- 5 Q high I 00.000 · 

Ag-I Base I 00.000 

Ag-2 Kd low 100,000 

Ag-3 Kd high 100,000 

Ag-4 Q IOI\' 100,000 

Ag-) Q high 100,000 

Cd- I Base 100.000 

Cd-2 Kcl low 100,000 

Ccl-3 Kd hi gh I 00.000 

Ccl -4 Q low I 00.000 

Cd-5 Q hi gh I 00.000 

SEAD- 16 and SEAD- 17 Fesibility Study 

Seneca Army Depot Ac itvity 

Cumulati ve Average Area Recharge 

Groundwater Gro undwater Rate 

Impact Impact 

(g) (g/year) (ftl ) (It/year) 

9.87E+05 9.87 36,935 0.59 

l.l 8E+06 11.81 36,935 0.59 

5.23E+04 0.52 36,935 0.59 

8.82E+04 0.88 36.935 0.29 

l.l OE+06 11 .03 36,935 0.88 

346E+04 0.3 5 26,8 18 0.59 

2.36E+05 2.36 26,8 18 0.59 

5.65E+03 0.057 26,8 18 0.59 

1.69 E+04 0. 17 26,8 18 0.29 

5.99E 04 0.60 26.8 18 0.88 

4.27E+04 0.427 39,435 0.59 

4.27E+04 0.427 39.435 0.59 

4.27E+04 0.-1 27 39.435 0.59 

4 .35E+04 0.435 39.435 0.29 

4 .26E+04 0.426 39.435 0.88 

5. 7 1 E+05 5. 7 107 36.780 0.59 

6.48E+05 6.48 14 36. 780 0.59 

l . 17E+05 1. 172 36,780 0.59 

2.23E+05 2.228 36.780 0.29 

6.2.8E+05 6.277 1 36,780 0.88 

3.86E+03 0.038605 27,775 0.59 

3.86E+03 0.038645 27.775 0.59 

3.88 E+03 0.038758 27,775 0.59 

3.86E+03 0.0385 72 27,775 0.29 

3.86E+03 0.0386 18 27,775 0.88 

4.80E+03 0.047998 27,4 11 0.59 

4 .80E+03 0.04802 5 27.41 1 0.59 

4 .84E+03 . 0.048423 27,4 11 0.59 

4 .8 I E+03 0.04808 1 27,411 0.29 

4.80E+03 0.04 7988 27.4 11 0.88 
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Infiltration Average Average 

Volume Leachate Leachate 

Cone. Cone. 

(ft3/year) (g/113) (mg/L) 

2 1,792 4 .53E-04 I .60E-02 

2 1,792 5.42E-04 l .9 IE-02 

2 1,792 2.40E-05 8.47E-04 

I 0,71 1 8.23E-05 2.9 1 E-03 

32.503 3.39E-04 I .20E-02 

15.823 2.19E-05 7.731:-04 

15.823 I .49E-04 5.26E-03 

15.823 3.57E-06 I .26E-04 

7.777 2 . 17E-05 7.671:-04 

23 .600 2. 54 E-05 8.97E-04 

23.267 I .84E-05 6.49E-04 

23,267 1.84E-05 6.49E-04 

23,267 1.841:-05 6.491: -04 

11 .436 3.801:-05 I .34E-03 

34,703 1.23E-05 4.33E-04 

. 2 1,700 2 .63E-04 9.29E-03 

21.700 2.99E-04 I .05E-02 

21.700 5.40E-05 1.9 1 E-03 

10.666 2.091:-04 7.38 E-03 

32.366 I .94E-04 6.85E-03 

16.387 2.36E-06 8.32E-05 

16,387 2.36E-06 8J3E-05 

16.387 2.37E-06 8J5E-05 

8,055 4.79E-06 I .69E-04 

24.442 I .58E-06 5.58E-05 

16, 172 2.97E-06 I .05 E-04 

16. 172 2.97E-06 I .OSE-04 

16.1 72 2.99E-06 I .06E-04 

7.949 6.0SE-06 2 . I 4E-04 

24. 122 I .99E-06 7.02E-05 



Table 1-5 

Summers Model Input Parameters and Results for Base Scenar ios 

of S ix lnorganics at SEAD- 17 in 100,000 Years 

Parameter 

Seepage velocity in downward direction 

Saturated void fracti on (water volume/vo lume of 

so lid ) in so il 

Specific di sc harge (Darcy ve loc ity) in the 

downward Direction 

Horizontal area of im pacted so il 

- ·- ·-

Vol um etri c flo w rate or liquid tran sponing so lute 

into the aq ui fe r (un saturated-saturated zo ne 

interface) 

Seepage veloc ity in aqu ifer 

Porositv of aquifer (frac tion) 

Spec ifi c d isc harge (Darcy ve locitv) in th e aquifer 

Thi ckn ess of aquifer 

\\'id th or impacted soil perpendicular to 17011· 

di recti on in the aqui fe r 

Vol um etri c ,11011·-tite or aquifer 

Initi al or backgrou nd co ncentrati on of solute in 

th e aq ui fer 

Average co ncentration of so lute in the infiltration 

at the un saturated-saturated zone interface in 

I 00,000 years ca lculnted by VLEAC H model 

So lute concentration in groundwater in I 00.000 

years as ca lcu lated by the SUMMERS model 

Drinking water standard 

Refere nce 

SEAD-1 7 Remedial Investigati on 

Seneca Army Depot Activity 

Model Units 

1.0. Pb-I Cu-I 

Vsz ft/day 0.00 16 0.00 16 

E unitl ess 0.2 0.2 

Vdz ft/day 0.00032 0 .00032 

Ap ft ' 36,935 26,8 18 

Qp ft 1/day 11.82 8.58 

Vsa ft/day 1.0 1.0 

Ea unit less 0 .2 0 .2 

Vda ft/da) 0 .2 0 .2 

Ha ft 3 3 

Wp ft 240 240 

-· Qa ft1/day 144 144 

Cs mg/I 0.00085 0.0037 

Cp mg/I I .60E-02 7.73E-04 

Cg11· mg/I 2 OOE-03 3.54E-03 

Cg" ug/1 2 .00 3.54 

ug/1 15 200 

EPA MCL NYSGA 
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Model Scenario 

Sb- I Zn- I 

0.00 16 0 .00 16 

0.2 0.2 

0 .00032 0.00032 

39.435 36. 780 

12.62 11.77 

1.0 1.0 

0.2 0.2 

0.2 0 .2 

3 3 

11 0 260 

66 156 

0 .00 1 00029 

6.49E-04 9 .29E-03 

9.44E-04 3.35E-03 

0 .94 3.35 

6 300 

EPA MCL NYSGA 

Ag-I Cd-I 

0.00 16 0.0016 

0 .2 0.2 

0.00032 0.00032 

27 ,775 27 ,4n 

8.89 8.77 

1.0 1.0 

0.2 0.2 

0 .2 0.2 

3 3 

170 240 

102 144 

0.0023 0.0003 1 

8.32E-05 I .05E-04 

2. I 2E-03 2.98E-04 

2. 12 0.30 

50 5 

NYSGA EPA MCL 
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concentrati ons of2 µ g/1, 3.54 µg/1, 0.94 µ g/1, 3 .35 ~Lg/ I, 2. 12 µ g/1, and 0 .30 µ g/1 for lead, copper, 

antim ony, s ilver, and cadmium , respectively . None of the above meta ls is esti mated to exceed its 

respective standard in I 00,000 years . Groundwater concentrat ions of copper, antim ony, s ilver, 

and cadmium w ill not increase in I 00,000 years, some of which may even decrease due to 

dilution effect of the leachate . Groundwater concentrations of lead and z inc w ill increase by 

1.4% and 14%, respective ly, in I 00,000 yea rs. 

A sensiti v ity ana lys is showed that worst case scenario groundwate r co ncentrat ions could be as 

hi gh as 2.2 µ g/1, 3.79 µ g/1, 1.06 µ g/1, 3.4 µ g/1, and 0.30 ~Lg/ I for lead, copper, antimony, z inc, 

s il ve r, and cad mium respect ive ly (Appendix F, Table F-8 through Table F-13) in 100,000 

yea rs. None of the above meta ls is esti mated to exceed its respect ive standard in I 00,000 years. 

Groundwater concentrati ons of s il ve r and cadmium decrease in I 00 ,000 yea rs due to dilution 

effect of the leachate . Ground,vater concentrati ons of lead. copper. anti mony, and zi nc w ill 

in crease by 1.6%, 2%, 6%, and 17%, respectively, in I 00.000 years. 

1.5 RISK ASSESSMENT 

A base lin e ri sk assessment (BRA) was conducted fo r SEAD- 16 and SEAD - 17 and is presented 

in the RI (Parsons ES , March 1999). The obj ect ives of the base lin e risk assessrn ent were to: 

assess s ite conditi on s fo r protect iveness of hum an hea lth and the environm ent, to he lp determine 

whether addit iona l response act ions are necessary at the s ite. to prov id e a basis fo r determining 

res idua l chemi ca l levels that are adeq uate ly protective of hum an hea lth and the env ironm ent, 

provide a bas is fo r cornparing potenti a l hea lth impacts of va ri ous remed ia l a lternat ives, and 

eva luate se lectio n of the "No Act ion'· remedial a lte rnati ve , where appropr iate. To meet these 

object ives, the Risk Assessment Guidance for Supe1.fi111d ( RAGS) (USEPA. 1989) was fo ll owed 

wherever poss ibl e and ap plicab le. 

T he base lin e ri sk assessment was divided in to two basic components: the hum an hea lth 

eva luat ion and the ecologica l eva luation . Separate risk ca lcul ations were presented fo r current 

and future o n- site land-use scenarios . 

T he base line human hea lth risk assessments fo r SEAD- 16 and SEAD-1 7 are presented in 

Appendix B . It should be noted that revi sions have been made to th e SEAD-1 7 hurn an hea lth 

ri sk assessment, which appeared in the RT. As part of thi s rev is ion, the ri sk assoc iated with the 

in gestion of groundwater for SEAD- 17, which was prev ious ly exc luded , was ca lculated and 

in c luded . Minor rev is ions were a lso made to the ri sk tables associated w ith th e ingestion of so il 

and de rm a l contact to so il. 
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1.5. 1 Baseline Human Health Risk Assessment 

The current land use fo r SEAD- 16 and SEAD- 17 is industrial. The future intended use of the site 

was determined to be industr ial by the Seneca Army Depot Local Redeve lopment Authority in 

th e Reuse and l111p le111enlation Strategy f or Seneca Army Depot. Thi s docum ent was adopted and 

approved by the Seneca County Board of Superv isors on October 22 . 1996. There are no current 

plans to change the land use or use the site fo r res idential purposes . 

The hum an health ri sk assessments were conducted for the industrial land use scenario fo r the 

fo ll ow in g six receptors: 

I) current on- site worker, 

2) future industri al worker, 

3) future on-s ite construction workers. 

4) future child trespassers, 

5) future day care center chi Id , and 

6) future day care center worker. 

A summ ary of the assessment is presented in Secti on 2. 

1.5.2 Baseline Eco logical Risk Assess ment 

The ecolog ical ri sk assessment (E RA) was perform ed fo llow ing the guidance presented in the 

New York State Divis ion of Fish and Wildlife Impact Anafvs is fo r Inactive Hazardous Waste 

S ites ( YSDEC 1994). the Frameivork for Ecological Risk Assessment (E PA, 1992), and the 

Procedurol Guidelines .for Ecological Risk Assessment at US. Army Sites. Vo l. J (Wentse l et a l. , 

1994) . 

The ERA included both quali tat ive and quantitative assessments of the eco log ica l status of 

SEAD- 16 and SEAD- 17. Fie ld eva luat ions in cluded the characte ri zat ion and desc ripti on of the 

loca l wildlife habitat and eco logica l conditi ons within the study area . Based on these studies, the 

creek chub was chosen to represent the ar1uati c community in the quantitative assessment and the 

deer mouse was chosen to represent the terrestr ial ve rtebrae populati ons in th e quantitative 

assessment. Quantitati ve sedim ent and surface water analytica l data were compared to USEPA 

and NYSDEC guide lines fo r the protect ion of aq uati c and macro invertebrate life in sedim ents 
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and surface water. Additiona ll y, as a supplement to specifi c guide lines, c riteri a, whi ch are 

protective of terrestrial w ildli fe and vegetati on in so il s, were al so cons ide red . 

A summ ary of the eco logical ri sk assessment is presented in Section 2. 
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2 REMEDIAL ACTION OBJECTIVES 

2.1 INTRODUCTION 

T he purpose of thi s section is to develop remedia l acti on obj ectives (RAO) and genera l response 

acti ons fo r each medi a of interest. Based on the RAO and the general response actions, poss ibl e 

remedia l techno logies are identified and screened in Section 3, and remedi a l a lternatives are 

developed in Secti on 4. Thi s process foll ows the standard USEPA method of identify ing and 

screening techno logies/processes and consists of the fo llowing six steps: 

Deve lop remedia l action obj ecti ves that spec ify medi a of in terest, che111i ca l constituents of 

concern , and the results of the BRA (Secti on 2) ; 

• Deve lop genera l response actions fo r each 111 edium of interest that w ill sat isfy each re111 edi a l 

acti on obj ecti ve fo r the site (Section 2) ; 

• Est i111 ate quantiti es of medi a to which genera l response actions w ill be appli ed to meet 

remedia l acti on obj ec tives (Secti on 2); 

• Ident ify remed iati on techno log ies/processes assoc iated w ith each genera l response act ion. 

Screen and e liminate techno logies/processes based on techni ca l implementabili ty (Sect ion 

3 ): 

· Eva lu ate techno log ies/processes and reta in processes th at are representati ve of each 

techno logy (Secti on 3); and 

• Assembl e and fu11her sc ree n the reta ined techn o log ies/processes in to a range of a lte rnatives 

as appro pri ate (Secti on 4 and 6). 

Thi s s ix-step approach to technology screenin g and a lternati ves deve lopm ent is described in the 

fo ll ow ing subsect ions. 

2.2 GENERAL REMEDIAL ACTION OBJECTIVES 

T he Co111prehens ive Environm enta l Response, Compensation and Li ability Act (CERCLA) 

c lean-up process is a ri sk-based process. The overa ll obj ective of any remedia l response is to 

protect hum an hea lth and the env iron111 ent. Protec tion of human hea lth and the env ironm ent is 

required where the ri sks fro111 exposure to the che111ica ls present in the various env ironm enta l 

med ia exceed establi shed USEPA ta rget ranges. Remedi a l action obj ecti ves have been 
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developed to meet thi s overa ll obj ective. The objecti ves are then used as a bas is fo r developing 

remedi a l a lternatives. 

The N ationa l Contingency Pl an (NCP) requires that CERCLA remedia l actions comply w ith 

applicable or re levant and appropri ate requirements (ARARs). ARARs are promulgated 

standards that are applicable to th e process of site c leanup after a remedia l action has been 

chosen fo r impl ementation. Chemica l spec ifi c standards, action specifi c standards, location 

specific standard s, and federa l and state env ironm enta l regul ations are a ll examples of potent ia l 

ARA Rs. For SEAD- 16 and SEAD-1 7, chemi cal spec ifi c ARARs fo r groundwater and surface 

water qu ality have been establi shed. However, there are current ly no promulgated state or 

federa l standards that establi sh a ll owabl e so il qua li ty, whi ch is th e medi a of in terest at SEAD-1 6 

and SEA D- 17, as di scussed in th e fo llowin g secti ons. 

In addition, CERC LA, as amended by the Superfu nd A mendm ents and Reauth ori zation Act 

(SA RA) of 1986, requires that a CERCLA remedi a l action: 

• Use remedi a l a ltern atives that perm anently and signifi cantl y reduce the vo lum e, tox ic ity, or 

mobi I ity of haza rdous su bstances: 

• Se lect remedi a l acti ons that protect hum an hea lth and the environm ent, are cost effect ive, 

. and in vo lve perm anent so lutions, a ltern at ive solutions and resource recovery techno logies to 

the max imum extent poss ibl e; 

• Avo id off-s ite transport and di sposa l of untreated hazardous substances or contaminated 

mate ri a ls where practica l techno logies exist to treat these mate ri a ls on-s ite . 

Remedi a l act ion objectives fo r SEAD-1 6 and SEAD-1 7 have been deve loped . The objectives 

cons ist of medi a spec ific obj ecti ves des igned to be protecti ve of human hea lth and the 

env ironm ent. Where pract icabl e, considerat ion was g iven to the NCP preference fo r pe rm anent 

so lutions. The remedi a l action obj ecti ves fo r SEAD- 16 and SEAD-1 7 a re as fo ll ows: 

• Prevent publi c or other persons from direct contact w ith adverse ly impacted so il s, 

sedim ents/so il s fo und in the ditches, so lid waste and surface water that may present a hea lth 

ri sk. 
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• Elim in ate or minimize the migration of hazardous constituents from so i I to groundwater and 

downgradient surface water. 

• Prevent off-site mi gration of constituents above levels protective of public health and the 

environment. 

• Restore soil and sediments/so il s fo und in the ditches to leve ls that are protective of public 

hea lth and the environment. 

The fo ll owin g sect ions describe how these genera l remedial action object ives were determined 

and the development of remedial actions to attain these objectives. Remedial action object ives 

for these s ites are based upon the current and intended land use (i.e., industrial) scenar ios. 

Tech no logies capab le of accompli shi ng the remedial action objectives have been screened for 

app li cab ility in Section 3 and are assembled into remedial a lternat ives in Section 4. 

2.3 RISK-BASED REMEDIAL ACTION OBJECTIVES 

The first step in developing remedial action objectives is to review the resu lts of the Baseline 

Risk Assessment (BRA) presented in the Rl report (Parsons ES, March 1999) and in Section 1.5. 

USEPA considers that a s ite exh ibi ts unacceptable risk levels if the Hazard Index (HI) for the 

s ite is greate r than I, o r if the cancer risk is greater than the target range of 1 x I o-4 to I x I o-6. 

2.3.1 SEAD-16 Human Health Risk Assessment 

A hazard index and cancer risk was ca lcu lated for SEAD-16 based on the reasonable maximum 

exposure (RME) for each of the six app licab le receptors (discussed in Section 1) and each 

exposure route. In addition , a tota l receptor risk was calculated. The risk calcu lations presented 

in Append ix B and summarized in Table 2-1 indi cate that under the current and intended future 

land use scenarios (pre-remed iation case), the tota l hazard index is below the USEPA acceptable 

leve l of I for the current site worker (Hl=0.05) and the future trespasser (Hl=0.3). However, the 

total hazard indices for the future industria l worker (H I=20), future on-site construct ion worker 

(HI= I), future day care center child (Hl=6), and future day care center worker (H1=2) exceed the 

acceptab le USEPA leve l. 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

The total hazard index for the future adult industrial worker is due to ingest ion of indoor dust, 

dermal contact with indoor dust, and ingestion of groundwater. The total hazard index for the 

future day care child is due to ingestion of on-site so il and ingestion of groundwater. The total 

haza rd index fo r the future day care cente r worker is primarily due to ingest ion of groundwater. 

The total cancer risks fo r the current and intended future land use scenarios are in the range of 

the USEPA target leve l of between I x 10-4 and 1 x 10-6 fo r all receptors except future industri a l 

worker . For the current s ite worker the total ca rc inogenic site ri sk is I x 1 o-6 . For the future on­

site constructi on worker the tota l carc inogeni c site risk is 3 x 1 o-6 . For the future on-site 

trespasser the total site carcinogenic ri sk is 3 x I o-6. For the future day care center child the risk 

is 6 x l o-5 and the carc inogenic ri sk for the future day care center worker is 6 x I o-5 . The tota l 

cancer ri sk exceeds the target leve l for the future industria l worker (5 x 1 o-3) . The total cancer 

ri sk for the future industrial worker is primaril y due to ingestion of indoor dust. 

It should be noted that the calcul ated post-remediation risks for ingest ion of on-site soi ls are 

hi gher than the pre- remediat ion risks. The risk assessment is based on the exposure point 

concentration (EPC), w hi ch is the 95% upper confidence limit of the arithm et ic mean of se lected 

sampl es. For the baseline ri sk assessment, a ll sampl es co ll ected at the site were used to est imate 

the EPC va lues. For the post-remediation risk assessment, samples co llected outs ide th e 

de lin eated boundary were used to estimate the EPC va lues . Samples outside the delineated 

boundary genera ll y contained e levated concentrat ions of benzo(a)pyrene, benzoanth racene, 

benzo(b)fl uoranthene, and dibenz(a,h)anthracene, etc. Therefore, the calculated post­

remedi at ion ri sks fo r in gestion of on-site so il are hi gher that pre- remedi at ion ri sks. However. 

thi s does not necessaril y indicate hi gher ri sks fo r post-remed iation site beca use concentrati ons in 

th e c lea n refi ll materi a l are not in c luded in the est im ation of EPC va lues fo r post-remed iation 

ri sk assessment. 

In summ ary, risk levels exceed the US EPA target ri sk ranges fo r the following exposure 

pathways for the future site industria l worker: 

• in gesti on of indoor dust, 

• dermal contact with indoor dust, 

• ingest ion of groundwater. 

T he e levated hazard indi ces for the ingest ion of indoor du st exposure pathway are prim aril y due 

to the SVOCs, 2,4-dinitroto luene, and the meta ls (antim ony and copper). The e levated haza rd 

P:\PIT\Projec1s\SENECA \S 1617FS\Final2000\Tex l\Section_2\Sccl2_ditchREV.DOC Page 2-6 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD-1 7 

index for the derma l contact w ith indoor dust exposure pathway is prim arily due to cadmium . 

The e levated hazard index fo r the ingestion of groundwater exposure pathway is primaril y due to 

th a llium . It should be noted th at lead, which was fo und at e levated leve ls in so il at thi s s ite, was 

not considered in the quantitative risk assessment, as an a llowable Reference Dose (RID) is not 

ava il abl e. Lead was considered by comparing s ite data to levels establi shed by USEPA and 

N YSDEC as protecti ve. 

2.3.2 SEAD-1 7 Human Health Risk Assessment 

A RM E hazard index and cancer ri sk was cal culated fo r each appli cable receptor and exposure 

ro ute fo r SEAD- 17. In addi t ion, a tota l receptor ri sk was ca lcul ated . T he risk ca lcul ations 

presented in Appendix B and summ ar ized in Table 2-2 indicate th at under the current and 

intended future land use scenari os (pre- remedi ati on case), the tota l haza rd index is be lovv the 

USEPA acceptable leve l of 1 fo r the current s ite worker (HI =0.02), future indu stri a l worke r 

(Hl =0.02), fu ture on-s ite construct ion worker (Hl=0. 05), future trespasser (Hl =0 .1 ), and fu ture 

day care center worker (Hl =0. 2) . However, the tota l hazard index fo r the future day care center 

child (HI= ! ) equ als th e acceptable USEPA leve l. The tota l haza rd ind ex fo r the future day ca re 

child is prim aril y due to ingesti on of on-site soil. The tota l cancer risks fo r a ll receptors are 

be low the USEPA target leve ls. 

Based o n the results of the BRA, ri sk leve ls exceed the USEPA target leve ls of ri sk due to th e 

in gesti on of on-s ite so il. Th e ri sk assoc iated w ith thi s pathway is prim aril y due to th e meta ls 

(antim o ny, arsenic , and cadmium ). It should be noted that lead, w hi ch was fo und at e levated 

leve ls in so il at thi s site, was not considered in the quantitative ri sk assessment as an a ll owabl e 

Reference Dose (RID) is not ava il abl e. Lead was considered by comparing s ite data to leve ls 

establi shed by USEPA and N YSD EC as protect ive. 

2.3.3 SEAD-16 Ecological Risk Assessment 

A h ierarchy of assessment endpo ints was se lected to assess both prox im ate and ultim ate ri sks 

that mi ght be assoc iated w ith s ite -re lated chemica ls. Deer mi ce represent terrestri a I vertebrate 

popul at ions and creek chub represent the aquatic communi ty (prox imate endpo in ts.) Compared 

to the prox im ate, the ul t im ate assessment endpo int (maintenance of the hea lth and di versity of 

the natu ra l community in the area) is the most important eco logica l component to be protected 

wi th regard to thi s site. Therefore, those chemica l of concern (COC) estim ated to pose a 

potentia l fo r adverse effects to prox im ate assessment endpo ints are subseque ntly eva lu ated w ith 

regard to the ri sk th ey may pose to th e ultimate assessment endpo int. 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD- 17 

The eco log ical setting of SEAD-16 is not u111que or significant. There are no endangered , 

threatened, or special concern species in the v icinity that are likely to be dependent on or 

affected by the habitat at the site. The area of the s ite is small , and the habitat it provides appears 

to be re lat ive ly low in di ve rsity and productivity. 

Of the chemica l of potential concern (COPC) at SEAD-16 hav ing a hazardous quotient (HQ) 

equal to or greater than I, seven were identified in so il , s ix in surface water, and 15 in 

sedi ments/so il s fo und in the ditches. In surface soi l and subsurface soil, lead and mercury are 

cons id ered to be COCs. Both have HQs greater than I 0. In surface water, iron and lead are 

cons idered to be COCs. Both have HQs greater than I 0, and exceed the New York Ambient 

Water Quality Standards . In sed im ents/so il s fo und in the ditches, endosulfan I, endosulfan II , 

and endosul fa n sul fate were considered to be organi c COCs. As reasonable max imum exposure 

concentrati on of meta ls were directly compared w ith the NYSDEC screening leve l 

concentrations for sediment (NYSDEC Technical Guidance for Screening Contaminated 

Sediments), antimony, copper, lead , and mercury were cons idered to be COCs. The combined 

three endosu lfa n compou nd s and each of the fo ur meta ls has HQ greate r than I 0, ,,vith copper 

greater than I 00. 

There is the potential fo r ri sk to the deer mouse and creek chub as a result of COCs 

concentrations in soi l, surface water, and sediments/so il s fou nd in the ditches . 

2.3.4 SEAD-17 Ecological Risk Assessment 

A hi erarchy of assessment endpoi nts was se lected to assess both proximate and ultim ate risks 

that might be assoc iated with s ite-re lated chemicals. Deer mice represent terrestrial vertebrate 

pop ul at ions and creek chub represent the aquatic community. Compared to the proximate, the 

ultim ate assessment endpo int (maintenance of the hea lth and divers ity of the natural community 

in the a rea) is the most important eco logica l component to be protected with regard to this s ite. 

T herefore, those COCs estimated to pose a potential for adverse effects to proximate assessment 

endpo ints are subsequent ly eva luated with regard to the ri sk they may pose to the ultimate 

assessment endpoin t. 

The eco logica l sett ing of SEAD-1 7 is not unique or s ignificant-there are no endangered , 

threatened , or specia l concern species in the vic inity that are like ly to be dependent on or 
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affected by the habitat at the site. The area of the s ite is smal I, and the habitat it prov ides appears 

to be re lat ive ly low in diversity and productivity. 

Of the COPCs at SEAD- 17 hav ing an HQ equal to or greater than 1, six were identified in so il , 

three in surface water, and 11 in sed iments/so il s found in the ditches. 

T here is a low like lihood of ri sk to the prox im ate terrestrial assessment endpo int (i.e. , deer 

mouse popul ations at the s ite) from the concentrations of COPCs found in so il. Therefore, none 

of these compounds are considered to be COCs. The CO PCs in surface water and 

sed im ents/so il s fo und in the ditches that have HQs greate r than 1 are a lso not like ly to adverse ly 

impact populations of creek chub in the surface water bod ies at the Depot. The site ditches are 

not qua li ty habitat and have va riabl e fl ow throughout the course of a yea r. It is unlike ly that the 

creek chub observed in the ditches make up 20 percent of the loca l populati on or even occupy 

the ditches on the site throu ghout the yea r. With HQs of most of the surface wate r and 

sed im ents/so il s fo und in the ditches COPCs less than 10 and based on very conservati ve 

ass umpti ons, none was considered as COC. 

There is a low like lihood of ri sk to the deer mouse and creek chub as a resu lt of COPC 

concentrat ions in so il , surface water, and sedim ents/so il s fo und in the ditches. 

2.3.5 Risk-Based Remedial Action Objective Summary 

In conc lu s ion, fo r SEAD- 16 and SEA D- 17, the ri sk-based remedial obj ect ives are to reduce any 

non-carc inogeni c and carc in ogeni c ri sks to acceptab le levels consi dered to be protective of 

human hea lth and the env ironm ent. The hum an hea lth ri sk assessment indi cates that ind oor dust, 

so il , and groundwater at SEAD- 16 present a risk to the future indu strial worker, future day care 

child , and future day care center worker. In additi on, the hum an hea lth risk assessment indicates 

that in gesti on of on- site so il presents a ri sk to the future day care child at SEAD- 17. 

The e levated hazard index fo r th e in gest ion of groundwater ex posure pathway at SEAD- 16 is 

primarily due to thallium. Based on the R1 and ES I data , tha llium was detected at concentrations 

exceed ing the USEPA MCL (2 µg /1) in three we ll s at SEAD-16 (MW 16-2 R1 round 1; MWl6-6 

RI round 1; and MW 16-7 R1 ro und I and 2.) T he th a l 1 ium concentrati ons of these we l Is were 9 .2, 

6 .2 , 4.2, and 11 ~tg/1, respective ly . In addition , th a llium was detected at concentrations 

exceeding the US EPA MCL in two well s at SEAD- 17 (MW 17- 1 RI ro und I and MW! 7-5 RI 

ro und 1.) The thallium concentrat ions of these we ll s were 4.4 and 4.7 ~tg/1, respective ly . 
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Due to the ri sks produced by the presence of tha llium in groundwater, an additi ona l sampling 

round fo r th a llium onl y was perfo rmed on October 30, 1999 to confirm the presence of thallium 

in groundwater at thi s s ite . Thi s effort was deemed appropriate s ince there is no hi sto ri ca l s ite 

use of tha llium , the so il sampling did not reveal e levated leve ls of tha llium , the " hits" of tha llium 

were infrequent and not consistent between samplin g effo rts and the ana lytica l detection limit is 

low and susceptibl e to matri x in terfe rence . For thi s sampling effort, a ll monito ring well s at 

SEA D-1 6 and SEAD-1 7 were sampl ed using low-fl ow samplin g techniques to obtain turbid-free 

sampl es . T hese sampl es were then ana lyzed fo r tha llium us ing the graphite furn ace method, 

w hi ch is less susceptibl e to matri x interfe rence and can produce lower limi ts of detection . Th e 

prev ious ana lyt ica l results were obta ined usin g the Inductive ly Coupl ed Pl asma (T CP). Th e 

ana lyti ca l res ults are presented in Appendi x A. The resul ts indi cated that tha llium was not 

detected in any of th e on-site we ll s . Th e detecti on limit fo r these ana lyses was 1. 5 ~Lg/ I, w hich is 

less than the USEPA MCL of 2 µg/1 and be low the NYSD EC GA standard fo r groundwater of 4 

µ g/ 1. Based on th ese most recent results, thallium is not considered a param eter that is present in 

gro undwater at the s ite and therefore in not a contributor of non-carc inogeni c risk. 

T he quantitati ve eco logica l ri sk eva lu at ion, which invo lved compari sons of the eco logica l 

assessment endpoi nt exposures w ith the tox ic ity reference va lues, ini t ia ll y suggested that severa l 

CO PCs may present adve rse env ironm enta l effects . However, the eco logica l setting of SEA D-

16 and SEAD- 17 is not unique or s igni fica nt - there are no endangered , th reatened, o r specia l 

co nce rn spec ies in the v ic inity that a re li ke ly to be dependent on or afffected by the hab itat at the 

s ite. T he area of the s ite is sma ll compared to the Seneca Depot a rea, and the habitat it prov ides 

appears to be re lati ve ly low in di versity and product iv ity . In additi on, the fu ture land use of 

SEAD- 16 and SEAD- 17 has been des ignated for indu stri a l purposes . T hi s w ill limit the access 

to the s ite by wi ld ani ma ls and limi t the s ite be in g used as a habitat. T herefore, c lean-up goals fo r 

so il at SEA D-1 6 and SEAD- 17 w ill be establi shed such that hum an hea lth ri sks from in gesti on 

of indoor du st, derm a l contact w ith indoor dust, and ingestion of on-s ite so il to current and future 

receptors w ill be reduced to w ithin USEPA cri te ri a va lues . However, a post-remediation 

eco log ica l ri sk assessment w ill be conducted to ensure the remedi at ion plan is protect ive of th e 

env ironm ent. Addi t iona l considerations such as ARARs must be cons ide red prio r to developing 

an overa ll remedi a l action pl an fo r SEAD- 16 and SEAD- 17. T he fo ll ow ing sect ions di scuss 

these c riter ia in o rde r to eva luate necessary remedi a l actions. 
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2.4 ARAR-BASED REMEDIAL ACTION OBJECTIVES 

Th e investigation and remedi ation of SEAD- 16 and SEAD-17 fa ll under the jurisdi ction of both 

th e State of N ew York regulations (administered by NYSDEC) and Federal regul ati ons 

(admini stered by USEP A Region II ). ARARs are promulgated regul atory standards or 

requirements and as such are legall y enforceabl e and generall y applicabl e and equivalent to the 

media or conditions at th e s ite . 

T hree categori es of potenti a lly applicabl e state and federa l requirements were rev iewed : 1) 

che mi ca l- specifi c, 2) locati on-spec ific, and 3) action- spec ific. Chemi ca l-spec ifi c ARARs 

address certa in conta111inants or cl ass of conta111inants and re late to the leve l of conta111inati on 

a ll owed fo r a spec ific po llutant in various env ironmenta l 111 edi a. Locat ion-spec ifi c A RARs are 

based on the spec ific setting and nature of th e s ite. Acti on-spec ifi c ARARs re late to spec ific 

acti ons pro posed fo r i111pl ementation at a s ite. Both location-specifi c and action-spec ifi c ARARs 

a re independent of the 111 edi a. In additi on to ARARs, adv isori es, criteri a, o r guidance 111 ay be 

eva luated as "To Be Considered" (TBC) regulato ry ite111 s. CERCLA indicates th at the TBC 

category could inc lude adv isories, criteri a, o r guidance th at were developed by USEPA, oth er 

federa l agenc ies, o r states that 111 ay be usefu l in deve lopin g CERCLA re 111 edies . T hese 

adv isories , c riteri a, o r guidance are not pro111ulgated and , therefore, are not lega lly enfo rceable 

standards such as ARA Rs. To date, A RARs have only been propagated fo r groundwate r and 

surface wate r. Potentia lly appl icable state and federal requirements are rev iewed in A ppendix 

C. 

Ground water at SEA D- 16 and SEA D- 17 has been c lass ified by N YSD EC as C lass GA. As a 

result, the groundwater qua lity standards fo r a C lass GA groundwate r are potenti a l ARA Rs fo r 

thi s s ite, if the conditi ons require a re111 edi a l acti on fo r groundwater. However, the results of the 

ri sk assess 111ent indi cate that the groundwater condition at the s ite does not pose unacceptable 

ri sk to hu111 an hea lth and therefore does not warrant a remedi a l action fo r groundw ater. In 

additi on, onl y a lu111inum , 111anganese, iron, and sodiu111 exceed N YS C lass GA or USEPA MCL 

standa rd fo r sampl es co llected in RI ro und at SEAD-16 and SEA D- 17. Th e s ite 111 ean 

concentrat ions of above 111eta ls are not stati sti ca ll y di ffe rent fro 111 the ir background 

concentrati ons . Since conditi ons do not warrant a re111 edi a l action fo r ground wate r, these 

standard s do no apply as ARARs. 
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Surface water at SEAD-16 and SEAD- 17 is found in drainage ditches that surround the site . The 

surface water in these ditches have not been c lass ified by NY SDEC s ince these ditches are not 

recognized as an establi shed stream or creek. However, because the drainage ditches near 

SEAD-16 and SEAD- 17 form the headwaters for Kendai a Creek, the lower portion of which is 

des ignated as C lass C surface water by NY SD EC, the Class C surface water ambient water 

qua lity criteri a standards are potential ARARs. Since th e ri sks from surface wate r in Kendaia 

Creek do not present un acceptabl e ri sk to human hea lth and the env ironm ent, th ese standards do 

not apply as A RARs. The Federal Ambient Water Qua lity Criteri a (A WQCs) w ill be cons idered 

as To Be Cons ide red (TBC) guide line . 

C leanup leve ls fo r haza rdous constituents in so il have been proposed by th e State of N ew York 

th ro ugh Techni ca l and Admini strati ve Guidance Manua ls (TAGM s) specifi ca ll y, # HWR-92-

4045. The NYSDEC TAGM manual fo r c leanup leve ls for so il s is #HWR-94-4046 and has been 

used as guidance fo r this remedia l action. The so il concentrati ons prov ided in the TAGM 4046 

are not promul gated standards and therefore are not ARARs but rather are T BC guide lines . For 

meta ls in so il , the TAGM va lues are e ither s ite background or a ri sked deri ved va lue, w hichever 

is higher. T he onl y excepti on is fo r mercury, w hi ch has a TAG M va lue of 0. 1 mg/kg. A lthough 

the T AGM va lues are not A RA Rs, they have been considered in the c lean-up scenari os . 

In gest io n of so il has been identi fied as a contributor to the exceedance of ri sk and a remedial 

act ion fo r so il is appropri ate to prov ide protection to human hea lth and the env ironm ent. Th e 

dete rminat ion of the extent of so il that is impacted and w ill require a remedi a l action was based 

upon th e indi cator meta l, lead . Even th ough lead was not cons idered in the base lin e hum an 

hea lth ri sk assessment, the US EPA and NYSDEC have identifi ed a ll owabl e leve ls of lead in so il 

th at are considered protective, dependin g upon the intended future use. Lead was se lected as the 

indi cator meta l since the presence of lead is the most geographica ll y di spersed over th e s ite and 

by remedi ating lead-contaminated so il , other compounds that contribute ri sk w ill a lso be 

remedi ated . Concentrati ons of other meta ls beyond the boundaries to be removed were 

compared to the appropriate TAG M values and human health ri sks imposed by metal s exceeding 

T AGM va lues were considered. 

Samplin g results of the sedim ents/so il s fo und in th e ditches were compared to the most 

conservati ve New York State Guidelines fo r sedim ent, in c luding: New York State lowest effect 

leve l (N YS LEL), New York State hum an hea lth bioaccumul ati on crite ri a (NY S HHB), N ew 

York State benthi c aquatic li fe ac ute and chro nic tox ic ity criteri a (NY S BALAT and NYS 

BALCT, respecti ve ly) , and New York State w ildli fe bi oaccumulat ion c riteri a (N YS W B). 
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The following is a comparison of SEAD-16 and SEA D-1 7 data to ARAR and TBC cr iteria by 

media. 

2.4.1 SEAD-16 Surface and Subsurface Soils 

Metal s and SVOCs, predominantly PAH compounds, were found to be pervasive in the surface 

and subsurface so il s, particularly adjacent to the Abandoned Deactivation Furnace. Twenty-one 

metals were detected in the surface soils at concentrations above their respecti ve TAGM values. 

Lead , copper, arsenic, and z inc were detected in almost all of the surface so il sampl es at 

concentrations above the ir respective TAGM values. Based on th e surface soi l data, the hi ghest 

concentrations of metals were located in the area between the Abandoned Deactivation Fu rnace 

Building (S-3 11 ) and the Process Support Building (366). In the subsurface so il , 14 meta ls were 

detected in the subsurface soils at concentrati ons above their respect ive T AGM va lues . Copper 

and lead were fo und to be the most pervas ive. 

SVOCs were a lso detected at concentrati ons above the ir respective T AGM values . The hi ghest 

concentrati on of PAH compounds in surface so il s were detected in samples located adjacent to 

the northwestern corner of the Abandoned Deactivation Furnace Building. Nitroaromatic 

compound s were a lso present in the surface and subsurface so il near both buildin gs . Impacts 

from pest ic ides , PCBs, and herbicides in so il were less significant than the impacts from SVOCs 

and meta ls. 

2.4.2 SEAD-16 Groundwater 

Based on the RI data , seven meta ls (a luminum, antim ony, iron , lead, manganese, sodium , and 

thallium) were detected above their respective NYSDEC A WQS C lass GA or Federal M CL 

gro undwater standard s. It should be noted that SEAD-1 6 monitor in g we ll s \.Vere resampl ed o n 

October 30, 1999 and ana lyzed for thallium. The results indicate that a ll groundwater sampl es 

had a thallium concentration at the detecti on limit of 1.5 µg/1, which is less than the USEPA 

MC L (2 ~Lg/ I). SVOCs and nitroaromatics were not detected above the groundwater standards. 

N o VOCs, pest ic ides , or PCBs were detected in groundwater at SEAD-1 6 . 
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2.4.3 SEAD-16 Surface Water 

Based on the RI data, surface water impacts were prim ar il y from metals. Six meta ls (lead , 

copper, z in c, cadmium , se lenium , and iron) were detected at several location s at concentrati ons 

exceed ing the NYSDEC A WQS C lass C surface water standards. Three of these meta ls (lead , 

copper and z inc) were a lso found to be widely distributed in surface soi ls on-site; thus, surface 

soi ls are a like ly source area for the metals found in the surface wate r samples. SVOCs were 

fo und in a few surface water samples , but onl y one sampl e was above the NYS C lass C standard . 

Ma ny of the other analytes analyzed (e.g. YOCs, pesticides, PCBs, nitroarom atics) were not 

detected in the samples . 

2.4.4 SEAD-16 Sediment/Soils Found in the Ditches 

Compari son of ditch so il sampling results w ith the NYSDEC gui delin es fo r sed im ent indi cates 

that there were impacts from SVOCs, pest icides, and meta ls. Severa l sampl es contai ned 

pestic ide compounds and SVOCs, which exceeded their respective NYS sed im ent criter ia . The 

most sign ificant exceedence was in sampl e SW/SD l 6- 1, w hich was co llected fro m the 

northeastern corner of the Abandoned Deact ivation Furnace . Severa l samples conta ined meta ls 

(a nt im ony, arseni c, cad mium , chromi um , copper, iron , lead, mercury, nicke l, and zinc) at 

concentrat ions above the NYS LEL. Sampl es SW/SDI 6-3 and SW/SD l 6-10 had the hi ghest 

c01icentrati on of metal s. Impacts from nitroaromatics were less s ignificant . 

A lthough NYSDEC gu ide lines for sed iment were used in the RI to eva luate the nature and extent 

of the contaminat ion of sed im ents/so il s found in the ditches (as summ arized above) , the nature 

of the so il s fo und in the di tches surro unding the site is terrestrial instead of aq uatic. Accordin g 

to the NYSDEC Techni ca l Guidance fo r Screenin g Contaminated Sedim ents, "Sediments can be 

loosely defined as a collection of fine- , medium-, and coarse- grain minerals and organic 

particles Iha! are found at the bottom of lakes [and pond.s], rivers [and streams}, bays, estuaries, 

and oceans. Sediments are essential components of aquatic [and marine} ecosy stems. They 

provide habitat fo r a wide variety of benthic organis111s as well as juvenile forms of pelagic 

organis111s. " A lthough the so il material located in the drainage swales and ditches cons ists of 

fi ne-, medium-, and coarse- grain particles, the natu re of the soi ls is non-aquat ic and the fl ow in 

the swa les is var iab le . There are periods of ti me w hen the ditches are dry and vegetated . The 

ditches are not considered to be lakes [and ponds] , ri vers [and streams], bays, estuaries, or 

oceans. The so il s fou nd in the ditches do not support an aq uat ic ecosystem, nor does it provide 
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qua lity habitat fo r benthi c organi sms. The ditches and swa les surro undin g thi s and many other 

s ites are not c lass ified by the NYSD EC as surface water bodies (Codes, Rules, and Regul ati on of 

the State of New York T itl e 6 - Conservation, 1996). 

A lso, the soi I fo und in the ditches of SEAD- 16 and SEA 0 - 1 7 are simil ar in nature (i.e., depth , 

parti c le size) to those fo und at the Seneca Open Burning Ground s. Results of the 

macro inve1tebrate sampling in the dra inage swale at Open Burning Ground s of Senca indi cate 

tha t the nature of the habitat in the ditch so il is predominantly non-aquat ic. Therefore, the nature 

of the so il s fo und in the ditches is expected to be terrestri a l instead of aquat ic. 

In addi t ion, the NYSD EC sedim ent criteri a adopted the lowest effec t leve l fo r meta ls fro m Long 

and Morgan ( 1990) and Persaud et al. The lowest effect leve l was obta ined fro m ecologica l 

bi oassays of amphipod, bi va lve, oyster, etc. , none of which has been detected in the so il s fo und 

in the di tches. ln addition, there is no unacceptabl e hum an hea lth ri sk by in gestion of or derm al 

contact with th e on site sedim ent/so il fo und in the di tches. 

Based o n th e above info rm ati on, th e NYSDEC sedim ent criteri a are not appli cabl e fo r the so il s 

fo und in the d itches at th e s ites. For the remai nder of thi s FS report, the te rm "d itch so il " w ill be 

used to represent sedim ent/so il fo und in the dra inage ditches. 

2.4.5 SEAD-16 Building Material and Debris 

In the building mater ia l sampl es co llected fro m the Abandoned Deact ivat io n Furn ace Building 

(S-3 11 ) and the Process Support Building (366), meta ls, SVOCs, and nitroaromatics were 

detected above th ei r T AGM va lues. Copper, lead, and z in c were detected in a ll 12 of the 

buildin g materi a l sampl es at concentrati ons greater than the ir respecti ve TAG M va lues. 

A ntim o ny, mercury, arsenic , barium , cadmium , cyanide, iron, and magnesium were detected in 

at least ha lf of th e samples at concentrations grea ter than the ir respective T AG M va lues. The 

SVOCs detected were mostly PA Hs, and among these, th e hi ghest concentrati on was 

buty lbe nzylphtha late (54,000 µ g/Kg) , w hich was fo und in a pro pe ll ant res idue sampl e (BS-1 0). 

T he hi g hest concentrati ons of ni troaromati cs were fo und in the vacuum system recovery vats in 

Buildin g 366, where 2,4-dini troto luene was fo und at co ncentrati ons of 19,000,000 µ g/Kg and 

3,700,000 µ g/Kg. lmpacts from VOCs, pestic ides, PCBs, and herbic ides were less s ignifi cant . 

Asbestos was detected at 13 locati ons in the two buildings in materi a ls in c lud ing pi pe in sulat ion, 

roofi ng materi a l, and fl oor til es . 
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2.4.6 SEAD- 17 Surface and Subsurface Soil 

Metals were fo und to be pervasive in the surface and subsurface soi ls at SEAD- 17. Based on the 

RI and ES I data, twenty-one metals were detected in the surface so il s at concentrations above 

their respective T AGM va lues. Antimony, arsenic, copper, lead , mercury, and z inc were 

detected in almost a ll of the surface so il samples at concentrations above the ir respect ive TAGM 

va lues. The metals were genera lly evenly distributed around Building 367, a lthough some of the 

hi ghest concentrati ons were located immediately to the southwest of the building. A potential 

source fo r the hi gh concentrat ions of meta ls in this area of the s ite may be the discharge pipe, 

which has an outfall near sampl e SS 17- 18 and drains the reto11 in s ide Building 367. In the 

subsurface soi ls, lead was detected at concentrations above the TAGM va lue in a ll samples 

ana lyzed. Two SVOC parameters were detected at fo ur surface so il sa mplin g locations and one 

pesticide parameter was detected at two surface soil samplin g locat ions above their respect ive 

TAGM va lu e. 

2.4.7 SEAD-17 Groundwater 

Based o n the RI data. no VOCs, pesticides, PCBs, or nitroaromatics were detected in the 

grou ndwater . Low concentrat ions of SVOCs were detected below the NYSDEC A WQS C lass 

GA and federa l MCL groundwater standard. Five meta ls (a luminum , iron , manganese, sodium , 

and th a llium ) did exceed the groundwater standard . No other metals were detected at 

concentrati on that exceeded the NYS C lass GA standard or MCL standard , nor do they result in 

unacceptable ri sks to hum an hea lth. A luminum, manganese, iron , and sodium a ll occur naturall y 

and the mean concentrat ions of co llected groundwater sampl es fo r these meta ls are not 

statistica ll y different from the background concentrati ons. In addi t ion, it shoul9 be noted that 

SEAD- 17 mo nitoring we ll s were resampled on October 30, 1999 and analyzed for thallium . The 

res ults indi cate that a ll gro undwater samples had a thallium concentrati on at the detection limit 

of 1. 5 µg /1, wh ich is less than the USEPA MCL (2 µ g/1). 

2.4.8 SEAD-17 Surface Water 

Surface water impacts we re not w id espread and many of the chemica l constitu ents ana lyzed for 

were not detected in the samples. Most of the impacts from metals occurred in the su rface water 
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samples from the drainage ditch south of the Deactivation Furnace. No VOCs, pesticides, PCBs, 

or nitroaromatics were detected in the sampl es. Copper, iron, lead, and se lenium were detected 

at concentrations above the NYSDEC A WQS C lass C surface water standard. 

2.4.9 SEAD-17 Soil Found in the Ditches 

Compar ison of ditch so il sampling results with the NYSDEC guidelin es for sediment indicates 

that there were impacts from SVOCs, pesticides, and metals . lmpacts from SVOCs were most 

s ignifi cant at one locat ion in the drainage ditch in the northeastern corner of the site. Pesticides 

were fo und in the drainage ditches in the western and northeastern porti ons of the s ite. Metals 

were fo und in samp le SW/SD 17-3, located in the drainage ditch in the eastern po11ion of the site. 

A ntim ony, arsenic, cadmium , chromium , copper, iron , lead, manganese, mercury, nicke l, and 

zinc were detected at concentrat ions above the NYS LEL. No PCBs or nitroaromatics were 

detected. As discussed in Section 2.4.4, the NYSDEC sed im ent cr iter ia a re not app licab le for the 

so il s fo und in the ditches of the s ite. 

2.5 MEDIA SPECIFIC REMEDIATION GOALS 

2.5.1 Media Specific Remediation Goals 

The se lection of the med ia of interest was based upon those media that contribute the greatest 

ri sk and cause exceedance of a USEPA target risk leve l (Section 2.3), and those med ia that do 

not comp ly w ith ARARs (Section 2.4). The remedial investigation has examined all media at 

SEAD-16 and SEAD- 17. Discrete sa mpl es of the on-site and off-site surface water, on- s ite ditch 

so il s, on-site soi l, on-s ite groundwater and Buildings S-311 and 366 have been sampled and 

ana lyzed usi ng USEPA and NYSDEC established analytical techniques. The data obtained 

m eets the estab li shed Data Quality Objectives (DQO's) and has been used as the basis for this 

report . 

The media of interest and the locat ions that may require a remedial action were se lected by 

eva luati ng the benefits gai ned by implementing such an action. The benefit of a CERCLA 

remed ia l effort is defined by the extent that a proposed act ion will e limin ate or decrease the risk 

to within acceptab le leve ls. Decisions are then possible regarding the media and the extent of 

specific areas that need to be addressed. In thi s manner, if the conc lu sion is reached to perform a 
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remedial action then the vo lum e of material to be treated and the benefits produced by such a 

action can be quantified by the reduction in risk. 

2.5.1.1 Soil with Lead Concentration Exceeding 1250 mg/kg 

Although lead was found in the s ite so il s and ditch soi ls at both sites , it was not inc luded in the 

risk assessment si nce no a llowab le Reference Dose (RID) val ues are ava il ab le for lead. 

However, based on di scuss ions between the USEPA , NYSDEC, and the Anny, a cleanup level 

for lead at these sites was proposed to be 1250 mg/kg (September 14, 1998 letter from the Arm y 

to USEPA and NYSDEC. This value was derived in accordance with the publication 

"Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to 

Assessing Risks Associated with Adult Exposures to Lead in Soil" (USEPA, December 1996). 

This publicat ion suggests a range of lead c leanup levels (750 ppm to 1750 ppm ) thatmay result 

in an acceptab le res idua l risk under an industrial use scenario. Based on discussions he ld at a 

BRAC C leanup Team (BCT) meeting as well as severa l correspondences between the Army, 

NYSDEC, and USEPA (see Appendix D), the Anny has proposed adopti ng the midpo int of this 

range ( 1250 mg/kg) as the industrial so il c leanup goa l at SEAD- 16 and SEAD- 17. 

The proposed soil c leanup level of 1250 mg/kg will be protective of hum an hea lth for the 

cons idered future use scenarios. In the case of the child-in-day care receptor, it is anticipated that 

thi s c lean up leve l w ill a lso be protective. Based on the post-remediation average 

c01icentration s ca lcul ated for lead in so il at both SEAD- 16 and SEAD-1 7 (185 mg/kg for SEAD-

16 and 3 15 mg/kg fo r SEAD- 17), soi l levels are anti c ipated to be less than 625 mg/kg, w hi ch is 

the maximum a ll owab le so il lead concentrati on in order to be protective of child- in-day care 

receptor . Average concentration for a representative area is recommended by US EPA for 

exposure analys is (USEPA: Supp lementa l Guidance to Rags: Ca lcu lati ng the Concentrati on 

Term) . The arithm etic means of lead concentrations in post-remediated surface soi l will even be 

lower cons ider in g that lead concentrations in the backfill or capping material are low. Four out 

of 39 samples have lead concentrations greater than 625 mg/kg (rangi ng from 626 m g/kg to 720 

mg/kg) in the post-remediated SEAD- 16 with a proposed c leanup goa l of 1250 mg/kg fo r lead. 

For SEAD- 17, two out of 38 samples have lead concentrations greate r than 625 mg/kg (697 

mg/kg and 815 mg/kg). It shou ld be noted that the post-remediation surface soi l Exposure Point 

Concentrations fo r lead at SEAD- 16 and SEAD-1 7 are less than 400 mg/kg, whi ch is USEPA's 

default va lue for the residential use scenario . 
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Post-excavation concentrations at the s ite based on a proposed so il cleanup leve l of 1250 mg/kg 

are predicted to be below values acceptable for child care and residential scenari os. If during 

post excavation sampling it is fou nd that the average lead concentrati on is greater than 625 

mg/kg, a deed restriction w ill be placed on the land to prevent the construction of a day care 

center w ithin the area . 

There are soi l concentrati ons of antim ony, copper, lead , mercury, thallium , and zinc w hich do 

exceed the Exposure Point Concentrations (£PCs) outs ide the proposed 1250 mg/kg lead c leanup 

areas at SEAD- 16 and SEAD- 17. However, maximum meta l concentrati ons that wou ld be 

protective of day-ca re-child and residential child unde r the industrial and residential use scenar io 

were back-calculated for the above mentioned meta ls (antimony, copper, z mc, mercury, and 

thallium), excluding lead. Although soi l concentrations of other meta ls such as a rseni c and 

cadm ium exceeded the £PCs outs ide the proposed lead cleanup areas, the exceedances were not 

s ignifi cant and were not as pervasive as the above five meta ls. Therefore, maximum meta l 

concentrat ions were ca lculated by assigning the total Hazard Index of the above five meta ls as 1. 

T he Hazard Quotient was di str ibuted among the five meta ls according to post-remediation HQ 

fo r day-ca re-child by ingestion of surface so il at SEAD- 16 . As presented in Table 2-3 , results 

indicate that meta l concentrati ons of 18 mg/kg, 359 mg/kg, 539 mg/kg, 2.69 mg/kg, and 3.59 

mg/kg for antim ony, co pper, z in c, mercury, and thallium , respectivel y, wi ll not pose an 

un acceptab le risks for the future industri a l use scenario scenar ios . Therefore, the delineated area 

for lead c lean up concentrations of 1250 mg/kg has been examined to include areas w ith 

co ncentration s exceedi ng th e above mentioned levels for the future in dustri a l use scenari o. Five 

meta ls (antim ony, barium , lead , mercury, and thallium) in so il and sed im ent/so il fo und in the 

ditches pose potential risks to deer mouse after remediation to the above c leanup leve l 

(Append ix 8 , Eco logica l Risk Assessment) . Total so il Hazard Q uotients (HQs) fo r antim ony, 

barium , lead , mercury, and th a llium are 2, 9, 0.9 , 12, and 2, respecti ve ly, at SEAD-16 and 3, 11 , 

2, 7 , and 2, respect ive ly, at SEAD -1 7. The HQs are close to the soi l HQs from the NYSDEC 

TAGM values, w hich are 2, 26, 8, and 1. I , respectivel y for antimony, barium, mercury, and 

thallium . Even the soi l w ith the s ite background mercury concentrat ion has an HQ of 5. Based 

o n the above in fo rm at ion, the so il is not expected to pose s ignifi cant adverse effects to the 

environm ent after remed iat ing so il s w ith lead concentrati on exceedi ng 1250 m g/kg. There are no 

endangered, threatened , or spec ia l concern species in the vici nity that are like ly to be dependent 

on or affected by the hab itat at the site . It is estim ated that an add iti ona l $ I million wou ld be 

required to remediate the so il to the leve l that wi ll protect the deer mouse. Based on thi s increase 

in cost, it is not cost-effecti ve to remediate the so il based on the eco logica l ri sk assessment. The 

a rea of the s ite is sma ll , and the hab itat it provides appears to be re lat ive ly low in di vers ity and 
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producti v ity compared w ith the w ho le depot a rea. Impacting the mi ce population at SEAD-16 

and - 17 is not expected to reduce the overall environmental resources . In addition, as discussed 

in Secti on 2.3, the future land use of SEAD- 16 and SEAD- 17 has been des ig nated fo r industria l 

purposes . Thi s w ill limi t the access to the s ite by wild anim als and limit the s ite be ing used as a 

habitat. In genera l, the proposed so il c leanup goa l of 125 0 mg/kg w ill be protective of the 

env ironm ent according to the above di scuss ion. 

2.5.1.2 Soil with Lead Concentration Exceeding 1000 mg/kg 

In additi on to the pro posed so il c leanup goa l of 125 0 mg/kg, cost assoc iated w ith the remedi ation 

of lead to a concentrati on of 1,000 mg/kg was a lso estimated. Thi s concentrati on leve l is 

assoc iated w ith the New York State Departm ent of Hea lth (N YSDOH) guid e lines fo r indu stri a l 

use . As di scussed above, the remediati on area was de lineated to inc lude so il w ith meta l 

concentrati ons of antim ony, copper, z inc, mercury, and tha llium exceedin g 18 mg/kg, 359 

mg/kg, 539 mg/kg, 2 .69 mg/kg, and 3 .59 mg/kg, respecti ve ly. 

2.5.1.3 Soil with Lead Concentration Exceeding 400 mg/kg 

A lso, in accordance w ith 6 NYCRR 375 -1 .10, w hi ch es tabli shes a goa l fo r s ite remediati on to 

" restore the s ite to pre-di sposa l conditi ons. to the extent feas ibl e and autho ri zed by law", cost 

assoc iated w ith th e remedi at ion of lead to pre-di sposa l (o r res identi a l) conditi ons was a lso 

est im ated . Remedi at in g th e site to res identi a l use leve ls would enabl e the site to be c lass ified fo r 

unrestri cted future use. To compl y with the res identi a l use scenari o, the lead in so il would be 

rem edi ated to a concentrati on of 400 mg/kg. Thi s concentrati on is based on the U SEPA ' s 

Revised Interim So il Lead Guidance fo r CERCLA Sites and RCRA Corrective Action Facilities, 

1994 and is the EPA ' s default va lue fo r the res identia l use scenario. As di scussed above, th e 

remedi ati on area was de lineated to in c lude so il w ith meta l concentrations of antim ony, copper, 

z in c, mercury, and tha llium exceeding 12. 8 mg/kg, 256 mg/kg, 385 mg/kg, 1.92 mg/kg, and 2 .56 

mg/kg, respective ly, to ensure no un acceptable ri sks to future res identi a l receptors by in gest ion 

of s ite so il (Tabl e 2-3). 

In addition to the prev ious three so il c leanup levels, the cost assoc iated w ith the remedi ation of 

lead to a concentration of 400 mg/kg, in c luding a ll othe r meta ls to comply w ith N Y SDEC 

T AGM va lues, was a lso eva luated . 
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It shou ld be noted that technologies are screened and alternatives are developed based on the 

proposed c leanup level of 1250 mg/kg for the s ite (Sections 2 through 6), however, cost for the 

se lected a lternat ives w ill be estimated fo r the above discussed c leanup cases (lead concentration 

exceed ing 1250 mg/kg, lead concentration exceeding 1000 mg/kg, lead concentration exceed ing 

400 mg/kg, and lead concentration exceed ing 400 mg/kg or other meta l concentrat ion exceedin g 

T AGM va lues). These costs are presented in Section 6. The determination to accept the 

residential use c leanup scenario va lue w ill be considered if the cost compar ison shows that the 

add iti onal cost to achieve a lower c leanup leve l is affordabl e, in the op ini on of the Department of 

Defense . Thi s approach is consistent with the Code of Federal Regulations (40 CFR §300.430 

(f)( ii )(D)) w hi ch states that: " Each remed ia l action se lected sha ll be cost-effective, provided that 

it first satisfies the threshold cr iteria .. .. " Thi s approach is a lso consistant w ith the NYSDEC's 

September 21 , 1998 letter to the Arm y and the Ann y' s October I, 1998 letter to NYSDEC. 

2.5.1.4 Soil Found in the Ditches 

As discussed in Sect ion 2.4, the nature of the ditch so il s is terrestrial rather than aquatic. The 

so il s found in the ditches do not suppo1t an aquatic ecosystem, nor does it provide quality habitat 

for benthic organi sms . There is no unacceptable hum an health risk or eco logica l risk by ingestion 

of or de rm al contact with the on site sed iment. Therefore, the c leanup goa l for the ditch so il s w ill 

be the same as that for the surface and subsurface so il s. whi ch is 1250. 1000. 400 mg/kg for lead. 

and 400 mg/kg for lead and T AGM va lues for the other tested meta ls fo r the four respective 

cases . 

2.5.2 Selection of the Media of Interest 

Based on the resu lts of the BRA and an eva luat ion of lead concentrations, surface so il , 

subsurface so il , and ditch so il were determined to req uire Remedial Action Object ives (RAOs) at 

both sites. In addit ion, at SEAD- 16, the indoor a ir and su rfaces ins ide the aba ndoned Buildings 

S-3 I I and 366 a lso req uire RAOs. Table 2-4 sum marizes RAOs for SEAD- 16 and Table 2-5 

summarizes RAOs for SEAD- 17. A discussion of the se lection of the media of interest is 

presented below. 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

2.5.2.1 SEAD-16 Soil 

Soil is a med ia of interest based on human hea lth ri sk for the ingestion of on-s ite so il by the 

future day care child . In addition , meta ls and SVOCs were detected at concentrations above 

their respective T AGM va lues and lead was detected above the proposed c leanup value of 1250 

mg/kg. The remedia l action objective is to reduce the risk for a ll receptor groups to acceptable 

leve ls based on the ri sk-de ri ved cleanup concentration s and to achieve the c leanup goa ls fo r 

se lected contaminants, w hich are lead , antimony, copper, z inc, mercury, and thallium . 

2.5.2.2 SEAD-16 Groundwater 

Groundwater does not present a human hea lth risk , is not impacted by meta ls, is not expected to 

be adversely impacted by contaminant transported from onsite so il , and is not expected to be 

used as drinking water source and therefore is not a medi a of interest. 

2.5.2.3.1 Human Health Risk 

The ri sks assoc iated with ingestion of site groundwater were eva luated for the future industri a l 

worker, the future ad ult day care worker and the future day care child . U nder these scenarios, it 

was ass um ed that the ad ult receptors consum ed 2 liters of water per day fo r 250 days pe r yea r, 

vvhe reas th e child receptor consum ed I li ter of groundwater per day fo r 250 days per yea r. 

The resultin g non-carci nogenic Hazard Q uot ient exceeded the USEPA goa l of I . For the future 

adult industr ia l worker and the future ad ult day care cente r worker, the non-carc inogeni c Hazard 

Q uotient was 2 .0 . The Hazard Q uotient for th e child day care receptor was 4.0 . A rev iew of the 

ri sk ca lcu lat ion provided in Appendi x B, Tabl e B-16PR-19 , indi cates that the non-ca rc inogeni c 

ri sks are due to the heavy meta l, thallium. 

Thallium is known as a tox ic meta l w ith an appro pri ate ly low a llowa bl e Reference Dose (RtD) 

va lue . Compounds w ith low allowable RtDs w ill produce large amou nt of risk. As such, low 

levels of thallium in groundwater w ill produce a corresponding large risk . In this instance, 

consideration of the ana lyti ca l data was carefu lly reviewed prior to reaching a conc lu sion that 

unacceptab le risk fro m thallium is a true conditi on at this site. 
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SEN ECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-1 6 AND SEAD-1 7 

Ana lytica l detection limits for thal lium during the ESI and the R1 were close to or sli ghtly above 

the USEPA and NYSDEC allowable concentration va lues. This conditi on increases the potential 

for fa lse positive detections. For example, the NYSDEC GA standard concentration fo r 

a ll owable thallium in groundwater is 4 µ g/1. The USEPA MCL for thallium in drinking water is 

2 µg/1. The detection limit for thallium in groundwater ranges from 1. 5 to 17.8, depending upon 

the sample matrix, the sample size and the analytica l procedure used. During both the ES I and 

the RJ , thallium was analyzed usi ng the Induct ively Coup led Plasma (ICP) analyt ica l 

instrum entati on, whi ch is susceptible to matrix interference at low detection limits. Prior to the 

RI , during the ES I, three we ll s were installed and sampled. During the RI , four addi tional well s 

were added , bringing the total number of we ll s to seven, whi ch were sampled tvvice during the 

RI. During these three samplin g rounds, thallium was detected twice in MWl6- 7, (4.2 ~tg/1, 11 

µg /1 and 4. 1 U), once in MW-16-6, (6.2 ~tg/1 and 4 .1 U) and once in MW 16-2, ( I .8U, 1.8U 

duplicate, 9.2 µ g/1 and 9.6U). The qualifier U indicates that thallium concentrat ion was lower 

than the detection limits. Thallium was not detected in any other we ll. Sin ce thallium was 

detected in the on-s ite well s it was retained as a potential compound of concern and eva luated 

during th e risk assessment. The exposure point concentration used to assess risk was 

conservative ly est imated at 6. 1 µg/1. Thi s assessment corresponded to the elevated non­

carci nogenic ri sk described previously. Following this assessment of risk in the RI , an add iti ona l 

rou nd of sampling was performed to confirm the presence of thallium in the on-s ite monitoring 

we ll s sin ce the detection of thallium was not consistent at the well s where it was detected and 

\\'R S onl y detected in a lim ited number of the total we ll s at the s ite. Further, the analyti ca l 

procedures used for the confirm atory round of sampling utili zed graphite fu rnace analytica l 

techniques, instead of the ICP techniques. Graphite furnace techniques offer lowered detection 

limits and are genera ll y not as susceptible to matrix interference. The res ul ts from the 

confirmatory round of sampl ing did not detect any thallium in any well. The detection limit for 

thi s rou nd of sampl ing was I .5 µg/l, whi ch is below both the US EPA and the NYSDEC all owab le 

concentrat ions for thallium. Therefore, even though the risk assessment identified ingestion of 

thallium in gro undwater as a potenti al risk, the subseq uent confirmatory sampling effort did not 

detect the presence of thallium , suggesting that the occas ional earli er detect ion of thallium was 

due to laboratory analytical error or matrix interference effects. 

Further, thallium was not detected in so il at elevated concentrati ons. Therefore, a likely source 

for the thallium detected in groundwater does not currently exist. Site operat ions did not invol ve 

the use or disposa l of thallium and it does not appear likely that any thallium that may have been 

a min or component of a muni tion would preferentially leach out of the muni tion waste over the 

other meta ls fo und at the site. Based upon these facto rs, it is unlikely that th allium is present in 
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SE ECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEA D- 17 

the ground water at thi s s ite and the risks assoc iated w ith thallium are not reflective of actual 

condit ions. 

lt should be noted that the ri sk associated with the ingesti on of groundwater by current receptors 

was not cons idered for the ri sk assessment. Groundwater at the s ite is currently not used as a 

source of potable water, nor has it ever been used for this purpose . 

2.5.2.3.2 Groundwater Quality 

O nl y a luminum, manga nese, iron , and sod ium exceeded NYS C lass GA standard for samples 

co ll ected in remed ia l invest igation round at SEAD- 16 and SEAD-1 7. No other meta ls have 

concentrati ons that exceeded NYS C lass GA standard or MCL standard , nor pose significant ri sk 

to hum an health . A luminum , manganese, iron , and sodium a ll occur naturally and the ir mean 

concentrati ons are not s ignificantl y different from the background concentrati ons. T herefore, on­

site groundwater has not been adverse ly impacted. 

2. 5.2.2.3 Conta111i11a11t Transport 

As di sc ussed in Sect ion I. s ite spec ifi c meta ls tend to stron gly bind to so il accord ing to the 

spe.c ific s ite conditi on. Based on th e VLEACH groundwate r mode l, groundwater qu a lity is not 

est im ated to deteri orate in th e future. 

In additi on, severa l s ite factors inhibit the movement of contami nants in groundwater and 

prec lud e the li ke lihood that groundwater could acquire an exposure pathway. Hydraulic 

conducti v ities in both the till /weathered sha le and in competent sha le are low at SEAD- 16. 

Groundwater ve loc it ies ca lculated in Section 3 .0 of the R1 are between 0.4 and 1 .4 feet per day, 

w hi ch is 151-504 feet per yea r. Groundwater mov ing at thi s speed w ill travel one mile in I 0-3 5 

yea rs and the nearest drinking water w ill is located we ll outs ide of a one mil e rad ius around the 

site . 

A s imilar s ituat ion exists for SEAD- 17. Hydraulic conduct iv iti es are low, and groundwater 

ve loc it ies calc ul ated in Sect ion 3.0 of the RI are between 1.0 and 1.3 feet per day, o r 365-475 

feet per yea r. The tim e to travel one mil e is 11 - 14 yea rs, and any drinking water we ll s in th e 

area are located we ll outside a one-m il e rad ius of th e s ite. 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEA D-1 6 AN D SEAD- 17 

Although metal s may be subject to movement with soil water and in this way be transported to 

gro undwater, the rate of migration does not equal the rate of water movement due to fi xation and 

adsorption reactions (Dragun, 1988). Metal s may become immobilized by mechanism s of 

adso rption and precipitation, w hich prevent movement. In the case of lead, w hi ch is a prim ary 

constituent of concern at SEAD-16 and SEAD-17, so lubl e lead added to soi I reacts with clays, 

phosphates, sul fates, carbonates, hydroxides and organi c matter such that its mobility is great ly 

reduced. Reduced mobility of lead coupled with low hydraulic conductivities, therefore, 

extreme ly limit the like lihood that lead w ill travel fa r enough by groundwater to pose ri sks to 

hum an hea lth or the environment. 

2.5.2.3.4 Future Use 

The future land use of SEAD-1 6 and SEAD- 17 has been des ignated fo r industrial purposes, not 

as a res ident ia l area. From the standpo int of land use, it is unlike ly that pri vate well s would be 

in sta lled in the overburden/weathered shale aquifer at SEAD-16 and SEAD- l 7 fo r the purpose of 

extractin g groundwate r to drink . 

Further, even in the unlike ly event th at groundwater was to be used as a source of drinking 

wate r, the requirements fo r quality and quanti ty mu st be sat isfied. These requirements are 

estab li shed by the N YS Department of Health (NYSDOH) and are detai led in the bulletin ti t led 

Rural Water Supply . which sets fort h the requirements for an indi v idual water suppl y system. 

NYSDO H indi cates that a pri vate we ll should be deve loped from a wa ter bearin g fo rmati on at a 

depth g reate r than 20 feet be low the ground surface . Water we ll s in th e area of SEDA are 

sc reened in the bedrock at depths of 200 feet or more be low ground surface. The approx im ate 

top of th e bedrock uni t ( i. e. bottom of the ti ll /weathered shale aquifer) is located at a depth of 

approx im ate ly 20 feet. Based on the verti ca l connection tests performed in s ix we ll s at the Ash 

Landfil l and in s ix we ll s at SEAD-25 (RI Draft F inal Report at the Ash Landfill S ite, 1994 and 

RI Final Report at SEA D-25 and SEA D-26, 1998), the till /weathered sha le aquifer is not 

s ignifi cant ly connected to the underl y ing bedrock aquifer. Cons iderin g that SEA D-16 and - 17 

are located approximately 2,000 feet from SEAD-25 and I 0,000 feet from the Ash Landfill, and 

that SEAD-16 and - 17 have s imil a r site geology as SEAD-25 and the Ash Landfill , it is 

reasonabl e to conc lude that the till /weathered sha le and bedrock aquifers are not s ignificantly 

connected at SEA D-1 6 and - 17. Therefore, the site so il has no signifi ca nt impact to the aqui fe r 

be low th e sha ll ow ground water aqui fe r. 
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Based on the above di scuss ion, groundwater is not a media of interest. However, limiting 

contaminant sources in so il that may migrate has been considered in the formul ati on of the 

remedi a l action obj ecti ves . 

2.5.2.3 SEAD-16 Surface Water 

A lthough meta ls were detected in surface water at concentrati ons exceeding the ARA Rs, the re 

was no unaccepta bl e hum an hea lth ri sk assoc iated with surface wate r. Since the impacts to 

surface wate r appear to be caused by contaminants in so il s and ditch so il s , it is not reta ined as a 

media of in te rest. 

2.5.2.4 SEAD-16 Soil Found in the Ditches 

So i I fo und in the ditches is a medi a of interest because lead was detected above the proposed 

c lea nup va lue of 1250 mg/kg. A lthough there was no unacceptable hum an health ri sk assoc iated 

w ith ditch so il , the remedi a l act ion objecti ve is to remedi ate ditch so il w ith lead to leve ls be low 

the pro posed va lu e. 

2.5.2.5 SEAD-16 Building Material and Debris 

The mate ri a l and debri s in the Abandoned Deacti vation Furnace Building (S-3 11 ) and the 

Process Suppor1 Building (366) is a medi a . Thi s is based on the hum an hea lth ri sk assoc iated 

w ith the future industri a l worker ingesti on of indoor dust and derm a l contact w ith indoor dust. 

In additi on, the materi a l and debri s exceeds th e ARARs. The remedi a l acti on o bj ecti ve is to 

rem edi ate the building to leve ls to reduce the risk fo r a future indu strial worke r. 

2.5.2.6 SEAD-16 Air 

Both ambient a ir and indoor a ir in side Building S-3 11 at SEA D- 16 were eva luated as a po tentia l 

media of inte rest. Ambi ent a ir was di scounted as a media of interest fo r the fo llowing reasons. 

As part of the ri sk assessment process, the hum an hea lth impacts due to the inha lation of fu g it ive 

du st in ambi ent a ir was considered usi ng US EPA approved atm osphe ri c d ispersion mode ls of the 
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SENECA ARMY DEPOT ACTIV ITY FINAL FS REPORT FOR SEAD- 16 AND SEAD-1 7 

on- s ite so il material. This eva luat ion indicated that the carcinogenic ri sk for in gest ion of fugitive 

du st in ambient air was at least a magnitude lower than the most significant ri sk pathway, which 

was ingesti on of on-site soil. For example, the SEA D-16 current site worker's carci nogenic risk 

due to inhalat ion of dust is 2 x I o-11 , w hereas the carcinogenic risk due to ingestion of soil is 1 x 

I o-6 (see Appendix B) . Although non-carci nogenic risk va lues were approximately the same, 

the foc us of any ri sk reduction efforts would be with the on- site surface so il s rather than the 

ambi ent air. 

The indoor a ir sampl es from the abandoned Building S-3 11 at SEAD- 16 show s imil ar risk 

assessment results to ambient a ir. The ingestion and dermal contact of indoor du st contribute 

more s ignifi cantl y to hum an hea lth risk than the inh alat ion of indoor dust. In addit ion, the 

source of con tam in ants in the indoor air are particles and dust from ind oor surfaces, w hich are 

the foc us of ri sk reduction efforts rathe r than the indoor a ir itse lf. Therefore, indoor a ir has been 

di scounted as a media of interest. 

2.5.2.7 SEAD-1 7 Soil 

So il is a media of interest pr im ari ly because it contribu tes considerab ly to unacceptable risk 

leve ls . ln add ition, metals and SVOCs were detected at concentrati ons above the ir respective 

TAGM va lues and lead was detected above the proposed c lean up va lue of 1250 mg/kg. The 

ren1edial acti on objecti ve is to remed iate so il to leve ls deemed protecti ve of hum an hea lth. 

2.5.2.8 SEAD-1 7 Groundwater 

As discussed in Section 2 .5 .2 , groundwater does not present a human health risk , is not 

impacted by meta ls, is not expected to be adverse ly impacted by contaminant transported from 

ons ite so il , and is not expected to be used as drinking wate r source and therefore is not a medi a 

of inte rest. 

2.5.2.9 SEAD-1 7 Surface Water 

A I though fou r meta ls were detected above the ARARs, surface water does not present a hum an 

hea lth risk and is not considered a medi a of interest. 
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2.5.2.10 SEAD-17 Soil Found in the Ditches 

So il fo und in the ditches is a med ia of interest because lead was detected above the proposed 

c leanup va lue of 1250 mg/kg. Although there was no unacceptabl e human hea lth ri sk assoc iated 

w ith ditch so il , the remed ia l act ion obj ect ive is to remediate ditch so il w ith lead to leve ls below 

the proposed va lue. 

2.6 REMEDIAL ACTION OBJECTIVE SUMMARY AND SITE SPECIFIC 
GOALS 

As desc ribed in the BRA in Sections 6 and 7 of the RJ and summ ar ized ea rlier in this report, 

un acceptab le ri sks are primaril y du e to in gest ion of indoor dust and dermal contact with indoor 

dust at SEAD-16 as we ll as ingestion of site so il s at SEAD- 16 and SEAD- 17. T hese risks impact 

the future indu str ia l worker, future day care child , and future day care child at SEAD- 16 and the 

future indu stri a l worker at SEAD-17. 

In additi on, lead was detected in the surface so il s, subsurface soils , and ditch so il s at 

concentrat ions above the proposed c leanup leve l of 1250 mg/kg . Accord in g ly, the remedial 

acti o n obj ectives are to foc us on surface so il s, subsurface so il s, and ditch so il s. 

Because in gesti on and inha lat ion of dust in Buildings S-3 11 and 366 at SEAD- 16 contribute 

s ignificantl y to risk to future industr ia l workers , removal of debris and mate ri a ls from these 

buildin gs to decrease hazardous du st particles causing unacceptab le ri sk is warranted. There is 

no chemi ca l-spec ifi c c lean up goa l for the buildings . 

Tables 2-4 and 2-5 su mm arize the remedial act ion obj ect ives and c lean up goa ls. A deta iled 

discu ss ion of these goa ls and the res ulting degree of risk reduction is presented in th e fo ll owi ng 

sect ions. 

2.7 RESPONSE ACTIONS 

This sect ion presents the genera l response actions that have been considered app li cab le at 

SEAD- 16 and SEAD-17 . These act ions w ill be used to identify spec ifi c remed ia l technologies 

that would ac hi eve the RAOs described in previous secti ons . 
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Based upon the characte ri sti cs of the waste and the s ite condition s determined during the RI , the 

appropriateness of an action is based upon effectiveness, impl ementabil ty and cost. Appropri ate 

response acti ons are those acti ons that invo lve control of inorgani cs in so il and ditch soil. 

Controllin g the inorganics w ill assure that exposure to humans and eco logical receptors are 

prevented and w ill accompli sh the remedia l action goa ls fo r so il and di tch so il s . S ince 

groundwater, surface water and air are not media of concern , general response acti ons for these 

medi a oth er than prevention of furth er degradati on of the quality of these medi a have not been 

cons idered. U nlike acti ons fo r o rganics compound s, response act ions fo r inorgani c constituents 

do not in vo lve breaking down th e components v ia a treatm ent process to a less innocuous 

substance . In stead, the acti ons that are appro priate fo r meta ls are those that prevent exposure by 

iso lation, such as w ithin a landfill , or by chemica lly or phys ica ll y binding the meta ls in to a 

stabili zed matri x. In some cases, if s ite co nditi ons are fa vorabl e, it is poss ibl e to accompl ish thi s 

in s itu , o the rw ise some excavati on and conso lidation of materi a ls from di sperse locations w i 11 be 

required pri o r to iso lati on o r treatm ent. 

The sc reening process has identifi ed the fo ll owin g genera l response acti ons as appli cabl e fo r s ite 

remedi ati on at both SEA D-1 6 and SEAD- 17: 

• No Acti on, 

• In st itut iona l Contro l Acti ons, 

• Conta inm ent Acti ons, 

• In s itu Trea tm ent Act ions. 

• Excavati on/ Removal/Ex-s itu T reatm ent Acti ons and 

• Excavati on/Removal/Di sposa l Actions . 

A bri ef synops is of the sc reening process and th e reaso ns fo r se lec tin g these genera l response 

acti o ns is prov ided. 

2.7.l No Action 

No Action in vo lves leav ing the s ite in the current conditions and a ll owing unrestri cted use of the 

pro perty. Thi s action does not invo lve additi ona l monitoring, security o r any measures to 

minimize the ri sk to eco logica l receptors or hum an hea lth. S ince No Acti on does not invo lve 

any remedi a l acti on, th ere are no remedi a l techn ologies or process options that are appli cable. 

Thi s acti on has been reta ined fo r furth er cons iderati on because it w ill prov ide a base lin e fo r 
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comparing the benefits of implementing othe r actions. Thi s acti on w ill not reduce human or 

eco log ica l ri sks. 

2. 7 .2 Institutional Control Activities 

In st itutional control acti ons represent the lowest level of response activity and cons ists of 

monitorin g, security, phys ical restriction s such as fe ncing, and land use restri ctions such as deed 

restri ct ions. In st ituti ona l contro l acti ons minimize the possi bility of receptor contact w ith wastes 

by remov ing the receptor o r mod ify ing the exposure pathway. Si nce in stituti ona l control actions 

are onl y appli cab le to the receptor, they do not invo lve reductions in the volume, tox ic ity or 

cont ro l of wastes at the s ite, and would not reduce risk to eco logica l receptors. 

Unlike 111 any CERCLA s ites that are abandoned, SEA D-16 and SEAD-1 7 are located w ithin the 

boundaries of an acti ve 111ilitary in sta ll at ion. Consequently land use is restri cted to auth orized 

personne l. Security measures are currently in place that prevent unauth or ized use of the s ite . In 

additi on, there are in st itutional contro ls currently in-place that require the Army to di sc lose the 

conditi ons of the s ite and restri ct land use, as approp ri ate, to 111 eet the ri sks assoc iated with the 

future use of the s ite . T hese req uire111 ents inc lude: CERCLA, 42 United States Code Section 120 

(h)( I). as amended by the Co111munity Enviro nmenta l Response Facilitation Act (CERF A) 

(Publi c Law 102-426). which requires that any prospect ive owner of a s ite regulated under 

CERCLA mu st be notified that haza rdous substances were stored and Army Regul ati on: and AR 

200-1 . paragraph 12-5, whi ch requires that the Arm y mu st perfor111 an Environ111ental Baseline 

Stud y (EBS) prior to the tran sfe r of any Ar111 y property and must provide disclosure to the 

potent ia l owner of all the potenti a l hazard s. The EBS fo llows s imil ar processes required under 

CE RCLA and in c ludes an assessment of th e ri sks assoc iated with th e use of the property to be 

transferred. These regul ati ons are intended to assure that agreements between the A rm y and 

pros pecti ve property owners have considered the ri sks associated w ith future land use. Deed 

restri ct ions as part of an agreement fo r the transfer of prope rty a re actions that w i 11 a l low I im ited, 

yet prod uct ive, use of the property. 

The ri sk anal ys is is essentia l in deter111ining what exposure scenarios are a ll owable fo r future 

land uses . It can be used as a bas is fo r a land use restrict ion in the prope rty deed o r, if the 

exposure scenari o indicates un acceptabl e ri sk in one portion of a parce l, th en that portion can be 

restr icted fo r use by li111iting access v ia a phys ica l barri er, security o r other mea ns. In genera l, 
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some fo rm of monitoring will be associated with thi s action to assure that the conditions remain 

constant . 

2.7.3 Containment Actions 

Conta inment act ions are applicable to source contro l actions by restricting the movement or 

mi grat ions of waste material s and minimizing potential impacts to receptors. These actions 

invo lve pl acement of a physical barri er that may include both horizontal and vert ica l barriers to 

iso late the waste material s. Some conso lidation of materials may be required to minimize the 

area that will require iso lation. The range of containment technologies include capping, slurry 

wa ll s, sheet pilings or horizontal barri ers usin g the block di sp lacement method of grouting. 

Since th ese actions do not invo lve vo lume or toxicity reducti ons, they will require a monitoring 

program to assure the integrity of the action. 

2.7.4 In Situ Treatment Actions 

In situ treatment act ions have been identified as appli cable genera l response actions. Thi s effort 

genera lly invo lves in situ mixin g the waste with an agent preventing further mi grat ion or in situ 

heat ing of th e waste/so i I matri x unti I vitrificati on is achieved . In either case, th e so i I/waste 

matri x is transform ed into a stabilized. non-leachin g. mass. without excavation. Vendors with 

spec ia li zed equipm ent are required to achi eve th e proper mi xing with so lidifi cat ion agents or the 

hi gh temperatures required to achi eve vitri ficat ion. 

2.7.5 Excavation/Removal/Ex-s itu Treatment Actions 

General response actions th at involve excavation followed by treatment us111g either 

so lidification/stabilizat ion or so il washin g techniques were also identifi ed as applicable. These 

actions invo lve technologies that treat th e waste/so il matri x in a treatm ent train. This tra in 

invo lves unit operat ions combined in a manner that produces the des ired affect, such as 

stab ili zati on via mi xing with an appropriate ad mi xture, vo lume reduction via soi l washin g or 

ac id leaching. 
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2.7.6 Excavation/Removal/Disposal Actions 

Another action that w as considered v iable fo r con sideration at thi s fac ility is excavati on fo ll owed 

by di sposal in a landfill. The landfill can be e ithe r an off-s ite fac ility or a fac ili ty that w ill be 

constructed on-s ite . Under such an action, waste mate ri a ls w ill be excavated, placed in the 

landfill and monitored . If a landfill fac ility were to be constructed on-s ite, a fac ility s iting study 

w ill be required to assure compliance w ith the requirements of6 NY CRR Part 360. 

Rem ova l of debris and c leaning of Buildings S-3 11 and 366 at SEAD-1 6 are applicable as source 

contro l acti ons to reduce un acceptabl e ri sks from indoor du st and a ir. T hese actions would 

invo lve remova l of a ll excess and unnecessary materi a ls from both buildings. C leanin g 

procedures range fro m simpl e actions such as sweeping o r hi gh pressure wash to more compl ex 

so luti ons such as sand bl asting o r frozen CO2 decontaminati on. Th ese actions are eva luated in 

the next secti on . Confirm ation testin g w ill be required to ensure the effectiveness of the applied 

acti on . Remova l of debri s w ill be conducted in conjunction w ith excavati on acti v ities. 

2.8 ESTIMATE OF QUANTITIES TO BE REMEDIATED 

Remedi a l Acti on O bj ect ives fo r SEA D-1 6 and SEA D-1 7 are based upon n,vo criteri a. F irst, the 

need to ac hi eve acceptab le ri sk fo r the intend ed land use and the second is to achi eve co mpli ance 

\\·ith the specified c leanu p goa ls. As prev iously di scussed, the BRA has conc luded th at fo r the 

in tended indu stri a l land use, th e risks to human hea lth are acceptabl e fo r a ll medi a except so il 

and building materi a l and debri s. In additi on, concentrati ons of lead in surface so il , subsurface 

so il , and ditch so il were detected at levels above the proposed so il c leanup goa ls . 

The refore, the remedi a l action obj ect ives invo lve reduc ing the concentrati on of the on-s ite so il 

and ditch so il to the pro posed c leanup goa ls . The amount of materia l that w ill require a remedia l 

acti on has been estim ated based on the vo lume of so il and di tch so il w ith concentrati ons above 

th e so il c leanup goa l. Addi tiona ll y, the remedia l acti on in c ludes the indoor building material and 

debr is . An ana lys is of the effects of remediati on on ri sk reducti on (both non-carc inogeni c and 

carc inogenic) is presented in Tables 2- 1 and 2-2. T hi s ana lys is prov ides an indi cation of th e 

reduct ions in ri sk produced by the remedi a l action . 

As a consequence to meeting the remed ia l action obj ecti ves th at are based prim aril y on lead , 

oth e r compounds not specifica ll y identified as pa rt of the remedi a l acti on obj ecti ves a re a lso 
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reduced . The most significant contributor of carc inogenic ri sk in so il is the c lass of semivolatil e 

organic compounds ca lled Po lynuc lear Aromatic Hydrocarbons (PA Hs) . Several of these 

compound s, identified by USEPA as carc inogens, have been detected in the on-s ite surface so il 

samples . The presence of these compounds is not unexpected s ince PAHs are produced as 

Products of Incomplete Combu sti on (PI Cs) . Burning of munitions occurred at SEAD- 16 and 

SEA D- 17 and the refore it is like ly that thi s process resulted in th e fo rmati on of these res idu al 

burnin g products. The data is a lso consistent w ith the conceptua l s ite mode l, which predicted th e 

occurrence of compound s as predomin ate ly a surface phenomenon. In a ll cases, the sampl es , 

whi ch conta ined the hi ghest concentrati ons of these compounds, were co llected in the surface 

so il near th e s ite buildings w here the burnin g occurred. The most signifi cant contributo rs to th e 

non-carc inogeni c ri sk are the meta ls, such as barium , copper and z inc . 

It should be noted that the de lin eated areas presented in the fo llowin g fi gures and th e 

rem edi ation vo lum es presented in Tables 2-4 and 2-5 are based on the ana lytica l data in the 

Remedia l Investi gation Report (Parson ES, M arch 1999) . The vo lume of materi a l requiring 

remediati on may va ry depending on the results of the c leanup veri fica ti on samplin g. 

2.8.1 SEAD-16 

Five cases have been considered in dete rminin g th e areas and vo lum e of materi a l th at w ill 

reqi.1ire remed ia l acti on at SEAD-16. The first case is re levant to SEAD- 16 Buil din gs S-3 11 and 

366 and does not cons id er so il s. Cases 2, 3, and 4 address surface and subsurface so il a nd ditch 

so il w ith lead c leanup concentrati ons of 125 0, 1000, and 400 mg/kg, respecti ve ly . Case 5 

addresses remediatin g surface , subsurface , and di tch so il w ith lead concentra ti on exceeding 400 

mg/ kg or th e other tested meta l concentrati ons exceeding the NYSD EC TAG M va lues. As 

shown on Table 2-1 , upon the remedi ati on of the building, so il and d itch soi l to 125 0 mg/kg, the 

ri sk w ill be reduced to w ithin acceptable levels. 

T he obj ecti ve of Case I is to remove the building materi a ls and debri s from abandoned Buildings 

S-3 11 and 266 at SEA D-1 6. The materi a l and debri s in th e buildings are identifi ed in the RI 

inc lude so il pil es and so il/s ludge covering concrete fl oors, she ll cas ings , fi lter drum s, ash 

res idues in the furn ace area, and mi sce llaneous constructi on debri s. Debri s and du st w ill be 

removed from th e surface of the fu rnace and bo iler stacks. The vo lum e of materi a l to be removed 

is estimated to be approx im ate ly I 00 cubic yards (cy) based on v isua l inspect ions during fie ld 

in vesti gati ons. It is assum ed that w hen the contamin ated materi a ls and debri s are removed from 
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the buildings, the hazardous components in dust and indoor air w ill also be removed. The 

res ultin g decrease in risk to future industrial workers from Case I is shown on Table 2- 1. 

The object ive of Case 2 is to remove surface, subsurface, and ditch soi l with lead concentrations 

greater than 1250 mg/kg. The horizontal limit of the surface soi l area is shown on Figure 2-1 

and described on Table 2-4. The vert ical limits of the excavation are based on the surface soi l 

sampl e (depths Oto 2 inches) and will be 12 inches . It is estimated that an area of approximately 

32 ,700 square feet (sf) and an in s itu volume of 12 11 cy will be impacted . The horizontal limit of 

the subsurface area is based on the soil boring information (SB 16-5). The vertica l limits of the 

excavation wi II extend 12-i nches below the deepest samp le with lead concentration that exceeds 

1250 mg/kg. Based 0 11 this criteri a, an excavat ion depth of 3 feet w ill be used to . It is esti mated 

that an area of approximate ly 225 sf and an in s itu vo lume of 25 cy will be impacted. The 

hor izonta l limit of the ditch so il area is based on the topographical inform ation and s ite 

observat ions . The verti ca l limit is based 0 11 ditch so il sample data and wi ll be 12 inches. It is 

esti mated that an area of approximately 7420 sf and an in situ vo lume of 275 cy will be 

impacted. 

The obj ecti ve of Case 3 is to remove su rface , subsurface, and ditch so il with lead concentrations 

greater than 1000 mg/kg. The horizontal limit of the surface soi l area is shown 011 Figure 2-2 

and described on Table 2-4. The verti ca l limits of the excavation are based on the surface so il 

sampl e depths (0 to 2 in ches) and will be 12 inches. It is est im ated that an area of approximate ly 

41 ,080 sf and an in s itu vo lum e of 1521 cy wi ll be impacted. The horizonta l limit of the 

subsurface area is ba sed 0 11 the so il boring informat ion (SB 16-5). The vert ica l limi ts of the 

excavation w i 11 extend I 2-inches below the deepest sample with lead concentration that exceeds 

l 000 mg/kg. It is estimated that an area of approximately 225 sf and an in s itu vo lum e of 25 cy 

w ill be impacted , based 011 an excavat ion depth of 3 feet. The hor izontal limit of the ditch soil 

area is based 0 11 the topographical informat ion and site observations . The vertica l limit is based 

on ditch so il sample data and wi ll be 12 inches. It is estimated that an area of approximately 

7420 sf and an in situ vo lum e of275 cy w ill be impacted . 

The obj ective of Case 4 is to remove surface , subsurface , and ditch soi l with lead concentrations 

greater than 400 mg/kg. The hor izonta l limit of the surface soi l area is shown 0 11 Figure 2-3 and 

described 0 11 Tab le 2-4. The vertical limits of the excavation are based on the surface so il 

sample depths (0 to 2 inches) and w ill be 12 inches. It is est im ated that an area of approximate ly 

73,397 sf and an in s itu vo lum e of 2718 cy wi ll be impacted. The horizo nta l limit of the 

subs urface a rea is based on the soi l boring informat ion (SB 16-2 and SB 16-5). The vertica l limits 
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CASE 5 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD-17 

of the excavation will extend 12- inches below the deepest sample with lead concentration that 

exceeds 400 mg/kg. It is estimated that an area of approximately 45 0 sf and an in situ volume of 

50 cy w ill be impacted based on an excavation depth of 3 feet. The hori zontal limit of the ditch 

soi l area is based on the topographical inform ation and site observations. The vertica l limit is 

based on ditch so il sample data and w ill be 12 inches. It is estimated that an area of 

approximately 14370 sf and an in situ volume of 532 cy w ill be impacted. 

The object ive of Case 5 is to remove surface, subsurface, and ditch so il with lead concentrat ion 

exceeding 400 mg/kg and the other tested metal concentrati ons exceeding the TAGM va lues. 

The hori zontal limit of the surface soi l area is shown on Figure 2-4 and described on Table 2-4. 

The ve rtica l limits of the excavation are based on the surface so il sample depths (0 to 2 inches) 

and w ill be 12 inches . It is estimated that an area of approximate ly 17 1,9 18 sf and an in s itu 

volume of6,367 cy w ill be impacted . The horizontal limit of the subsurface area is based on the 

so il boring informat ion (SB 16- 1, SB 16-2, SB 16-4, and SB 16-5). The ve1tica l limits of th e 

excavation w ill extend 12- inches below the deepest sample with lead concentration that exceeds 

400 mg/kg. It is est imated that an area of approx imately 3,589 sf and an in situ vo lume of 399 cy 

wi ll be impacted based on an excavat ion depth of 3 feet. The hori zontal limit of the ditch so il 

area is based on the topographical information and site observations. The ve1tica l limit is based 

on ditch soil sample data and w ill be 12 inches. It is est im ated that an area of approximatel y 

143 70 sf and an in situ vo lum e of 532 cy w ill be impacted. 

2.8.2 SEAD-17 

Four cases have been considered in determining the areas and vo lum e of materia l that w ill 

require remed ial action at SEAD-1 7. Cases 1, 2, and 3 addresses surface, subsurface, and ditch 

so i I w ith lead clea nup concentrat ions of 1250, 1000, and 400 mg/kg, respectively. Case 4 

addresses remediati ng surface, subsurface, and ditch so il w ith lead concentrati on exceeding 400 

mg/kg or the other tested metal concentrations exceed ing the NYSDEC T AGM va lues. As shown 

on Table 2-2, upon the remediation of the so il and ditch soil to 1250 mg/kg fo r the site, the risk 

w ill be reduced to w ithin acceptab le levels . 

The object ive of Case 1 is to remove surface, subsurface , and ditch so il w ith lead concentrat ions 

greater than 1250 mg/kg. The hori zontal limit of the area is shown on Figure 2-5 and described 

on Table 2-5. The verti ca l limits of the excavation are based on the surface so il sampl e depths (0 

to 2 inches) and will be 12 inches . It is est imated that an area of approx im ate ly 52 ,685 sf and an 

in s itu vo lum e of 1,95 1 cy w ill be impacted. There were no subsurface samp les obta in ed with 

lead concentrat ions greater than the so il c leanup goa l. The hori zontal limit of the ditch so il area 
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SENECA ARMY DEPOT ACTIV ITY FINAL FS RE PORT FOR SEAD- 16 AND SEAD-1 7 

is based on the topographical information and site observat ions. The vertica l limit is based on 

ditch so il sampl e data and will be 12 inches. It is est imated that an area of approximately 2752sf 

and an in s itu volume of I 02 cy wi ll be impacted. 

The object ive of Case 2 is to remove surface, subsurface, and ditch so il with lead concentrations 

greater than I 000 m g/kg. The ho rizonta l limit of the area is shown on Figure 2-6 and described 

on Table 2-5. The vertica l limits of the excavation are based on the surface soil sample depths (0 

to 2 inches) and wi ll be 12 inches . lt is esti mated that an area of approx im ate ly 63 ,496 sf and an 

in s itu vo lum e of 2,352 cy w ill be impacted. There were no subsurface samples obta ined with 

lead concentrati ons greater than the so il c leanup goal. The horizontal limit of the ditch so il area 

is based on the topographical in format ion and site observations. T he verti ca l limit is based on 

ditch soi l sa mpl e data and w ill be 12 inches . It is estim ated that an area of approximate ly 3872 

sf and an in situ vo lum e of 143 cy wi ll be impacted. 

The objective of Case 3 is to surface, subsurface, and ditch so il with lead concentrations greater 

than 400 mg/kg. The horizontal limit of the area is shown on Figure 2-7 and described on Tab le 

2-5 . The ve11i ca l limits of the excavation are based on the surface so il samp le depths (0 to 2 

inc hes) and wi ll be 12 inches . It is est im ated that an area of approxi mate ly 126,573 sf a nd an in 

situ vo lum e of 4,688 cy w ill be impacted. T he hor izonta l limit of the subsurface area is based on 

the so il boring informat ion (SB 17-2). The ve11ica l limits of the excavation w ill extend 12- inches 

below the deepest sampl e with lead concentrati o n that exceeds 400 mg/kg. lt is estim ated that an 

area of approximate ly 1200 sf and an in situ vo lum e of 133 cy wil l be impacted based o n an 

excavation depth of 3 feet . The horizonta l limit of the ditch soi l area is based on the 

topographical informati on and s ite observations. The ve11ica l limit is based o n ditch soi l sa mpl e 

data and w ill be 12 inches . It is estimated that an area of approx imate ly 7381 sf and an in situ 

vo lum e of 273 cy w ill be impacted. 

The object ive of Case 4 is to remove surface, subsurface, and ditch soi l w ith lead concentration 

exceeding 400 mg/kg and the other tested metal concentrations exceeding the TAGM va lu es. 

The horizonta l limit of the area is shown o n Figure 2-8 and described on Table 2-5. The verti ca l 

limits of the excavation are based on the surface soi l sample depths (0 to 2 inches) and wi ll be 12 

inches. It is estimated that an area of approx im ate ly 152 ,357 sf and an in s itu vo lum e of 5,643 

cy wi ll be impacted. T he horizonta l limit of the subsurface area is based on the so il boring 

information (SB 17- 1, SB 17-2, SB 17-3. and SB 17-4). The vert ica l limits of the excavat io n w ill 

extend 12-inches below the deepest sample with lead concentration exceeding 400 mg/kg o r 

other tested meta l concentratio ns exceed ing the TAGM va lues. It is estimated that an a rea of 
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SENECA ARM Y DEPOT ACTIVITY FINAL FS REPORT FOR SEA D-1 6 AN D SEA D-17 

approximately 3,960 sf and an in situ volume of 440 cy will be impacted based on based on an 

excavation depth of 3 feet. The horizontal limit of the ditch soil area is based on the 

topographical information and site observations . The vertical limit is based on ditch soi I sample 

data and will be 12 inches. It is estimated that an area of approximate ly 163 I 2 sf and an in situ 

volume of 604 cy will be impacted. 
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SENECA ARMY DEPOT ACTIVITY FIN AL FS REPORT FOR SEAD- 16 AND SEAD- 17 

3 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

This section identifies potenti a l techno logies suitable to remediate SEAD- 16 and - 17 and 

initially screens them based on the technica l implementability and effecti veness of the process . 

3.1 IDENTIFICATION OF TECHNOLOGIES 

Table 3-1 presents remedial act ion technologies and processes, which have been identified for 

poss ibl e remediation options at SEAD-16 and -17 . The table is arranged in categories including 

genera l response act ions, process operat ions, and a genera l description of the techno logy. The 

dec is ion to reta in a tecl_rnology is summarized in the screening comm ents portion of the table. 

Those technologies that have·been sha<.i ed have been removed from considerat ion; however, each 

technology is briefl y described in the fo ll owing section. 

The li st of technologies and processes presented was developed from several sources as fo llows : 

Standard eng ineering handbooks, 

Remedi ation equipm ent and serv ice vendors, 

Eng in eer ing experi ence in remedial act ions, 

EPA references including but not limited to: 

- "Technology Screening Guide fo r Treatment ofCERCLA So il s and S ludges" 

(EPA 1988), 

- "Handbook on In Situ Treatment of Hazardous Waste - Contamin ated Soi ls" 

(E PA 1990), 

- "Ha_ndpook for Sta bi I ization/So lidificat ion of Hazardous Waste (EPA 1986), 

- "Handbook on Remedi ation of Contaminated Sed iments" (EPA 1991 ), 

- "The Superfund Innovative Technology Evaluat ion (SITE) Program" (EPA 

1992) and 

- "Vendor Info rmati on System for Innovat ive Treatm ent Technologies 

(VISITT)" (EPA 1993) 

- "Alternative Treatment Technology Info rmati on Center (ATTIC) Database" 
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SENECA ARMY DEPOT ACTI VITY FIN AL FS REPORT FO R SEA D- 16 AND SEAD- 17 

3.2 SCREENING OF TECHNOLOGIES 

Techno logy screening conside rs only the technica l implementabili ty of a process. Technical 

implementabili ty involves an evaluati on of the effectiveness or feasi bili ty of the techno logy fo r 

the spec ific s ite characteri sti cs . Screening was based on the fo llowin g criteri a: 

• The technology must be re li able, based either on successfu l implementation at 

other hazardous waste s ites or in comparabl e bench- or lab-sca le applicat ions . 

T he technology mu st be technica ll y appl icable to s ite cond it ions and waste 

characteri st ics · at SEAD- 16 and - 17 and mu st meet the remedi a l action 

obj ecti ves. 

Genera l response act ions, techno logy types, and process opt ions that d id not meet a ll of the 

forego ing criteri a were excluded fro m further consideration. 

For SEAD- 16 and - 17 the fo llowing remedi a l techno logies were reta in ed fo r fu rther eva luation: 

N o Act ion 

Conta inm ent 

So I id ification/Stab i I izat ion 

Excavat ion/Di sposa l 

So il Washing 

T he fo ll owing sect ions summ a ri ze a ll the techno log ies and the rati ona le for retai ning or 

screening out each response . 

3.2.1 No Action 

The No Actio n response w ill not reduce ri sk to acceptable levels and w ill not reduce 

concentrati ons of lead to the proposed c leanup goa ls. As a result, thi s remedi a l act ion w ill not 

meet the RAOs fo r the site however; thi s a lternative w ill be reta ined to prov ide a base line to 

compare other a lternat ives w ith. 
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3.2 .2 Institutional Control Technologies 

In sti tuti ona l contro l techno logies that have been considered inc lude: 

• Access Contro ls, such as fe nc ing, 

• Land use restrictions, such as modificati ons to the deed, 

• Monitorin g of so il and/or groundwater, and 

• A ltern ative wate r supplies. 

Inst ituti onal contro l techno logies are only applicable to the receptor and do not invo lve 

reducti ons in the vo lum e, toxic ity or control of wastes at the s ite and do not meet th e RAOs. 

Phys ica l barri ers that restri ct access to the s ite are feas ibl e and effective in preventing hum ans 

from becoming exposed to on- site impacts. Since there are potenti a l ri sks fo r hum ans to expose 

to on-s ite medium s, access contro ls have been reta ined but incorporated fo r use w ith other 

responses. It should be noted that w ildlife, such as mi grating birds, w ill still have access to the 

s ite and will not be protected . 

Land use restri ctions, such as deed modificati ons, are a lso feas ible and effective in restri cting 

expos ure to hum ans, part icularl y du e to res identi a l deve lopm ent. A lthough deed modi ficati ons 

do not decrease eco log ica l ri sks nor protect the groundwater, Land Use Restri ctions (LURs) w ill 

be kept as a remedi a l techno logy fo r instituti onal contro ls fo r the poss ible need to restri ct fu tu re 

land use of the pro perty to industri a l use o nly, and poss ibl e preventi on of usin g s ite groundwater 

as dri nk ing water. 

Some techno logies by themselves such as access contro l w ill not meet the RAOs fo r the site, 

however, these techno logies may be appro pri ate as part of other a lternati ves. M onitoring is 

anoth er exampl e of such a technology that w ill not meet the RAOs but can be used in 

conjunct ion with other techno logies to form a v iable a lte rnati ve; therefore monitor ing has been 

reta in ed . 

Prov id ing an a lternative water supply to affected populations is a lso technically feas ible and 

effect ive w hen implemented but in thi s in stance this techno logy is unnecessary s ince the on-s ite 

groun dvvater is not a source of potable water. This techno logy was considered fo r completeness, 
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s ince as presented in Section 1 .3 .4, off-s ite res idences adj acent to SEA D- 16 and - 17 do obtain 

water from private we ll s . However, there is no concern regarding the impacts to the off-s ite we ll s 

(Section 2.5.2). 

3.2 .3 Containment Technologies 

Containment techno logies include capping, hori zontal barri ers and ve rti ca l barriers. Long-term 

maintenance of any containment techno logy is necessary to ensure its effectiveness . 

Maintenance typica lly inc ludes surface water run -on/ runoff contro ls, cap in spect ion and repair, 

and co ll ection and treatment of any gases. 

Horizonta l barri ers, such as block di spl acement, are insta lled below the waste to stop fl ow 

vert ica lly th rough the waste . O n- site techno logies, such as containm ent, pose less of a ri sk to on­

s ite \,vo rkers th an tec hno logies requiring excavation because there is less opportunity fo r the 

spread of the constituents of concern and exposure . 

3.2.3.1 Capping 

Cappin g is a feas ibl e techno logy that invo lves plac ing a barri er over the impacted so il s to 

prevent contact ( i. e. exposure to so il s v ia di rect contact and du st) w ith hum an and eco logical 

receptors, surface water, and infil trating water. A so il ca p and an imperm eable cap were 

considered in the eva luat ion. 

A so il cap invo lves plac ing a laye r ofsoiJ over the areas to be remediated . The cap would be of 

suffic ient thickness and quality to reduce infiltrati on an d promote grass cover. Th e cap would 

contro l the exposure fro m inhalat ion of so il dust, prevent runoff of impacted partic les and 

prevent exposure to hum ans and eco log ica l receptors due to ingest ion of so il. Therefore, a so il 

cap would be effective in reducing the ri sk to acceptable leve ls and therefore has been reta ined 

for furth er consideration. 

Imperm eable caps typi ca lly have permeabilities less than 1 x I o-7 cm/sec and substantia lly 

reduce the amoun t of water infi ltrat ion to the underl yi ng so il s. An imperm eable materia l 

inc ludes c lay, geomembrane (such as High Dens ity Po lyethy lene (HOPE)), geocompos ite c lay 
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liner (GC L), and bentonite admixture. Impermeable caps typi ca lly inc lude a drainage and a 

vegetati ve laye r. Impermeabl e caps would be effective in reduc ing the ri sk to acceptable levels 

and therefore has been reta ined fo r furth e r consideration. 

3.2.3.2 Horizontal Barriers 

In in stances w here wastes have been pl aced on top of so il w ith no unde rl y ing liner o r 

impermeable barri er, it is poss ibl e to insta ll a hori zonta l barri er in s itu under the wastes. T hi s is 

usua ll y required ~1hen unacceptabl e leakage and mix ing of groundwater w ith buried wastes is 

occurrin g . It is most _ appli cable when sound bedrock o r an impermeable strata are not 

suffic ient ly near the waste to jJiov ide a verti ca l barr ie r to suffic ientl y iso late and conta in the 

waste. Hor izonta l barri ers invo lve inj ecting impermeable materi a ls be low the buried mate ri a ls. 

Two process operat ions were considered and inc luded grout inj ection and bl ock di splacement . 

Grout inj ect ion techniques invo lve pressure inj ecting cement, cement-bentoni te o r a chemical 

grout into so il o r rock to strengthen and decrease the perm eability of th e fo rm ation. T he grout is 

fo rced into the vo id spaces of the so il , fo rming a so lidi fied zone of so il and grout in the area of 

inj ect ion. T hro ugh a suffic ient number of overl apping inj ection po ints, an impermeabl e sea l is 

created be low the waste materi a ls. T hi s process works best if the grout is inj ected th ro ugh 

permeabl e fo rm ati ons such as sands that w ill a llow the grout to cove r a larger a rea. Excess ive 

injecti on press ures are requ ired fo r dense strata, such as g lac ia l t ill , that are not pa rti cul a rl y 

pe rm eabl e. Once inj ected over an area, the grout acts as a bottom sea l preventing in teract ions 

between the waste that would be buried be low the water tabl e and gro undwater. 

. . . . ·.- . . . 

T he bl ock di spl acement meth od is anotl1 e r technique for the in s itu hori zonta l iso lati on of waste . 

Thi s technique invo lves plac ing a ba rri e r around the s ides as we ll as underneath the 

contamin ated ground and vert ica ll y di spl ac ing th e enc losed earth mass o r bl ock. T he barri er is 

fo rm ed by pumping s lu rry in to a se ri es of notched inj ection ho les . Continued pumping of the 

s lurry und er low pressure produces a large uplift fo rce aga inst the bottom of the bl ock and results 

in ve rti ca l di spl acement pro porti ona l to the vo lum e of the s lurry pumped . T hi s techniqu e has not 

been used in full- sca le appli cati on but has been demonstrated on a sma ll sca le . During the 

demonstra ti ons, probl ems were encountered w ith mainta ining adequate inj ection ho le press ures 

and vv ith perim eter separation (drill , notch and blast) techn ique . T he techno logy is best suited to 
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a s ite where a natural impermeable bottom barrier does not exist suffi c ientl y near the surface for 

a vertical per im eter barrier to act a lone as an iso lation technique . 

Horizontal barrier techniques were e liminated from further consideration s111ce unweathered 

bedrock is sufficientl y near to the surface. In addition , the so il layers at SEAD- 16 and -17 are 

thin and inj ect ion of grout would produce breakout of the grout a lon g the thin so il zone. This 

would prevent the injected grout from forming a continuous barrier over the entire area. 

3.2.3.3 Vertical Barriers 

Vertica l barriers are .used to surrou nd_ the waste and limit hori zonta l groundwater flow to or from 

the waste. Three types of verti ca l wa ll s conside red are stee l sheet piling walls , s lurry wall s and 

grout curta in wa ll s. 

Stee l sheet piling a re commo nly used in construction projects to support a so il slope during 

excavat ion. The stee l sheets are typ ica lly dri ven into the subsurface usin g specia lized heavy 

equ ipm ent . The stee l sheets are inter lock ing allowing for a continuous barrier around an area. 

For excavat ions be low the water tab le, dewatering is req uired to rem ove any infiltrating 

groundwate r, as the inte rl ock in g sheets are not vvater-tightj oi nts. 

S lurry wa ll s invo lve excavat ing a trench using s lurry techniques and backfi lling the trench w ith 

low permeable materi a ls, suc h as so il-cement and soil -bentonite mix. S lurry wa ll s are be 

constructed to provide an impermeab le wa ll a round the area to be iso lated and to minimize 

infl ow of ground water. The insta ll at ion of the wa ll invo lves spec ia li zed excavat ion and s lurry 

mi x ing eq11ipment. · A wa ll is e ithe r "keyed" into an impermeab le so il or bedrock zone or left 

'·hang in g" when an impermeab le zone is not present. Leakage wi ll occur underneath a hang ing 

wal l. 

Soi l-bentonite wa ll s are composed of soi ls mi xed w ith bentonite. A so il -bentonite mix has a low 

permeability and is compatible w ith a w ide range of wastes . Soil-bentonite slurry wall 

construct ion requires a large work area for mix ing and is restr icted to re lat ive ly flat topography. 

Cement-bentonite s lurry wa ll s are constru cted in a manner simil ar to so il -bentonite slurry wall s, 

except Portl and cement is mixed with the benton ite in stead of soil. T hese wall s are adaptab le to 

more extreme topography and do not req uire an extensive mi x ing work area. Cement-bentonite 
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wall s prov ide higher structura l strength than so il-bentonite wa ll s, however, are more pe rm eabl e 

and less chemica l res istant . 

Grouting is the practice of inj ecting, under pressure, a fluid , such as cement, cement-bentonite or 

a chemical grout, into so il or rock to decrease the soi l/rock perm eability and/or strengthen the 

fo rmation. Grout curta ins have been used in the construction industry fo r several decades, but 

the ir application to source iso lation from groundwater has not been practi ced as frequently as 

slurry wa ll s. A n inherent drawback of grouting is the indefinite extent and integrity of the fin a l 

grout curta in that is created. 

Of the three verti cal techno log ies considered, none were reta ined fo r combinati on as a remedial 

a ltern ati ve s ii1 ce v~rti cal b~-~r-i~r~ :,~ill not meet RAOs fo r protectin g hum an hea lth and the 

env ironment from lead in surface so il s . 

3.2.4 In Situ Treatment Technologies 

In situ treatment imm obilizes, separates, degrades, detoxifies, or destroys contaminants w ith out 

the added cost of excavat ion, materi a ls handling, or treatm ent equipm ent. In s itu treatment is 

ad vantageous as it does not invo lve constructi on of a treatment fac ility and limits the exposure of 

treatment operators to contaminated so il s. Treatm ent of in s itu so il is most appropriate w hen the 

nature and extent of the source is well defin ed, the source is homogeneous, th e surrounding 

hydrogeo logy is we ll defin ed, and so il permeabili ty's are suitable fo r in s itu treatment. 

T reatm ent process operations genera lly enta il s so il modi ficati on v ia e ither the inj ecti on of air, 

wate r. or chemica l reagents into the so il o r appli cati on of an e lectri c current caus ing e ither 

v itrifi cati.on hr mi gration of meta l· ions. In situ treatm ents are c lassi fi ed generall y as innovative 

or advanced techn o logies. Thi s means they require more pil ot test ing prior to des ign and 

impl ementation, and more monitoring during impl ementation compared to conventiona l 

techno logies . The prim ary di ffi culti es associated w ith in s itu treatm ent applicatio ns are the 

in ability to control the environment under whi ch the process occurs ; the inability to ensure 

contact between treatment reagents (i. e., heat, mic roorgani sms, a ir, wate r, or chemi cal 

contaminants in the source areas); the diffi culty of mainta ining effectiveness w ith depth ; and the 

poss ibili ty that tox ic byproducts may be re leased . However, in situ treat111ent applicati ons are 

po tenti a ll y preferabl e over exs itu treatment because waste excavati on and corresponding s ite 

restoration acti viti es are not required, and minim al di srupti on of hazardous constituents occurs . 
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The fo ll owing in situ treatment technologies were cons idered as potential remed ial alternat ives: 

So l id ification/Stab i I ization 

Electrica l 

Chemical Extraction 

Biological Remova l/Extract ion 

Vapor Removal/Extraction 

The app li cabi li ty of some of the in situ technologies to this site is discussed below: 

3.2.4.1 Solidi fie a tio n/S ta biliza tion 

Solidification is performed to improve the waste materia ls handling properties (i.e. water content 

and strength) and weatheri ng resistant properties. Stabi lization is performed to reduce 

contaminants leachin g from the mate ri al into the groundwater. Stabili zat ion involves 

technologies that convert constituents to a less so luble or less toxic form. 

In genera l, the treatment is a combi nat ion of both so lidification and stabi li zation (S/S) . The 

operation involves mixing an addit ive (such as cement, quick lime, fly ash, pozzolans (si liceous) 

mater ials, or a proprietary agent) with soi l using rotor drums, backhoes, inj ectors, or augers until 

the materia l has been completely mixed . Soi l above and below the water table can be S/S. 

Limitat ions on the mixing depth are a function of the type and power of equipment used. Large 

rocks/cobbles and dense soi l conditi ons can provide difficulty in turning the soi l due. 

On a microscale, constituents such as meta ls in an ionic fo rm and water, are either chemically 

bonded to the stab ili zed mater ials or converted into an inso luble fo rm , such as a metal hydroxide, 

within the so lid matri x. Particulates or sol id s are encapsu lated in the so lid matrix and prevented 

from mi grating to receptors. 

Stabi li zat ion has been used primarily for the treatment of so il s containing inorganic 

contaminants and has been shown to be effective for heavy metals, the primary contaminant of 

concern at SEAD- 16 and - 17. The EPA policy indicates that stab ili zation is appropri ate for 

materia ls that contai n in organics and non-volatile organ ics. Some organi cs may interfere with 
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th e sett in g process, and others may not be bound up in the finished product. There are few 

organi cs in the so il s to be stabili zed at SEAD- 16 and -17, and interfere nce by organics is not 

cons ide red to be a problem. 

Four types of mixtures are genera lly used for stabilizat ion. Inorgani c stabilizati on is often 

achi eved w ith cement or pozzo lanic additi ves. Organic stabilizat ion is often accompli shed w ith 

thermo-plastic or organic po lymerization additives (EPA, 1989). A combinatio n of these 

processes may be used fo r a so il contai ning both o rganic and inorganic contam inants. 

In ceme11t-based stabi lizat ion, the so il is mixed with Po1tland cement and water. The resu lting 

mi x binds the inorgani c mater ia ls in the cement matrix. Pozzolanic stabilization involves mixing 

the so il with a si liceous ma.terial , such as fl y ash, pumice, or lim e kiln du st. T he mixture is often 

combin ed w ith lim e or cement and water to fo rm a cement-like final product. The end resu lt of • 

inorgani c stabilizat ion is typica ll y a granular mater ia l or a cohesive so lid (EPA, 1989) . 

Stab ilizat ion us ing a mixture of pozzolan/cement/ lime/fiy ash has been identified by EPA as 

effective and is feasible fo r treatment of the so il s at SEAD- 16 and - 17. The site soi ls are 

prim aril y fill materia l, much of whi ch cons ists of cru shed sha le . Thi s material w ill be readily 

bound up in a cement base, and w ill act like the aggregate used in mak in g concrete . With the 

w ide range of stabili zati on agents ava ilable, this technology usua ll y requires the performance of 

a s ite-spec ific treatabi lity study to dete rmine the most effective so lidify in g agent and th e optim a l 

rati o of waste to ad mixture . 

S_ince th e const ituents of concern at the s ite are inorganics w ith some amounts of semi-vo lat ile 

organ ics, such as PAH s, present, thi s technology meets the req uirements for appli cat ion at thi s 

s ite and was retained fo r furth e r consideration. 

3.2.4.2 Electrical 

In s itu v itrification (!SY) involves applying a large vo ltage , as much as 4, 160 V , between 

mo lybdenum or graphite e lectrodes insta lled and arranged in a gr id patte rn , usually square, into 

the so il. A conduct ive mi xture of flaked graphite and g lass frit is placed in an X pattern among 

the e lectrodes in 5 cm deep trenches to ii1itiate e lectrica l conductan ce . T he applicat ion of the 

large vo ltage causes a current to develop in the so il matri x. As a result, the so il is heated due to 
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the e lectri ca l res istance that occurs between the e lectrodes . As the so il me lts the so il becomes 

e lectri ca ll y conductive caus ing the me ltin g process to perpetuate down the so il co lumn . During 

the so il temperature rise, so il mo isture is bo iled away and organic matter is destroyed, until 

temperatures of approximate ly 2000°F are reached. At these high temperatures, the so il begin s 

to me lt, essenti a lly becoming a g lass- like mass. As the vitri fied me lt is a llowed to coo l, the mass 

becomes so lidifi ed, entombing the waste mater ia ls. Due to the large amount of off-gass ing that 

occurs in thi s process , many of that are toxic, a cover is typica lly pl aced over the so il as it is 

heated to co llect and treat the gases . The process is considered innovati ve and has been 

identifi ed as an appropriate techno logy fo r appli cati on at radioacti ve waste s ites . Full scale, 

w idespread, operat ion of thi s techno logy has not been perfo rm ed, probably d ue to the excess ive 

power requirement~ that thi stechno lo~y ~cquires, a lthough pil ot testing has been conducted . This 

techno logy was screened out from furthe r cons iderat ion. 

Electrok ineti cs invo lves converting the saturated so il to an e lectrochemica l ce ll th rough the 

appli cati on of suffic ient vo ltage to the so il e lectrodes . E lectrodes, one an anode and th e other a 

cathode, are insta lled into the so il that all ow an e lectri c current to fl ow in the so il. O nce 

suffic ient vo ltage is applied, the so il is essentia lly transformed in to an e lectrochemi ca l cell. As 

in any ce ll , di sso lved so il ani ons and cati ons mi grate to th e appro pri ate e lectrode. Meta llic 

cat ions mi grate to the negat ive ly charged e lectrode, the anode, w here the meta ls are rem oved as 

the cat ions pl ate out . Electrok inet ics is poss ibl e but is onl y capabl e of remov in g di sso lved 

meta ls in the saturated so il. Si nce much of the meta ls at the site are located above the water 

table as so lid parti c les , thi s techno logy was screened out fro m further cons iderati on. 

3.2.4.3 Chemical Extraction 

So il flu shin g invo lves the in s itu appl ication of water, hot water/steam, so lvents, e ithe r po lar __ or 

no n-po la r, ac ids or surfactants to bu ried waste mater ia ls w ith the intent of so lubili z ing the 

const ituents of concern into the groundwater. Thi s techno logy is typica ll y used fo r extracting 

organi c compound s fro m so ils when excavation is not poss ible. The so lubili z ing agent a long 

w ith the po llutants are then recovered fro m the groundwater us ing extracti on well s. When 

poss ible, the so lvent or surfactant is then separated and recovered fo r recyc ling back into the so il 

in order to extract add it ional waste materi a l. While thi s techno logy has promi se at heav ily 

co ntam inated s ites w here excavation is impractica l it was e limin ated fro m furth e r cons ideration 
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fo r applicati on at SEA D-16 and - 17 since this techno logy is most appropri ate fo r use w ith s ites 

impacts with organi c compound s. 

3.2.4.4 Biological Removal/Extraction 

Bioventing invo lves adding air (oxygen) to the subsurface in order to stimulate the natural 

microbiol ogica l communi ty to degrade the waste mate rial s. The a ir is typically added, under 

pressure, through properly spaced and screened injection wells . The we ll s are constructed so that 

a ir is added a ra_te greater than what is lost due to consumpti on by the mi croorganism s and 

movement beyond the area of remediation. The so il microorgani sms are abundant in the 

subsurface , many spec i~s a.re ·of the type known to degrade organi c mo lec ules , such as 

hydrocarbons. With ma intenance of proper conditi ons in the subsurface , it has been shown that 

these organi sms will effective ly degrade pollutants. However, bi oventing is not effective for 

inorganic components and therefore has been e liminated from furth e r cons iderat ion. 

Extract ion of meta ls via the vegetati ve uptake of plants is experim enta l and unre li able. The 

conditi ons of the pads and berms at the s ite would not promote vegetat ive growth and this 

technol ogy was screened from fu11her consideration. 

3.2.4.5 Vapor Removal/Extraction 

Vacuum or vapor extraction is one of the most wide ly applied in situ technologies at hazard ous 

waste sites. Severa l vendors _are ava ilable that have successfu ll y appli ed thi s techno logy. It is 

most applicable for recovery· of vo i~til e organics in so il. The process in vo lves appli cation of a 

vac uum to th e subsurface through a we ll screened in the unsaturated zone . The applied vacuum 

is transferred to the so il pores causing inc reased vo latilizat ion of organics and the movement of 

ai r to the extraction well as a result of pressure differences. A continuous a ir stream laden w ith 

extracted organi cs are removed and treated, if necessary, pri or to di scharge. This process 

continues until the so il is free of the target compounds. Vacuum or vapor extraction was 

screened from further consideration since the constituents of concern at this site are inorganics, 

mak ing this technology ineffect ive. 
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Radi owave enhanced vo latilizati on is a variati on of vacuum extracti on and invo lves the 

applicati on of radi owaves directly to the subsurface causing the so il temperatures to ri se. As the 

temperature of the so il increases, the vapor pressures of constituents in the so il also increase. 

Thi s a ll ows compounds that normally would not have been removed, to be removed from the 

so il. Thi s technology is considered innovative and experimental with only limited pilot scale 

appli cations. It is most appropriate fo r s ites where excavati on is impractica l and semi-volatile 

organi c compounds are the const ituents of concern . 

3.2.5 Removal Technologies 

Remova l of soils a·nd ditch so il s ai•e an integra l component of many remedi al alternatives. 

Remova l can be accompli shed using standard mechanica l technologies or slurry methods. 

Typica l heavy equipment such as backhoes, excavators, front-end loaders, scrapers, bulldozers 

and draglines are comm only used fo r the mechanica l excavation of so il. Since the so il at SEAD-

16 and - 17 can be eas il y removed using standard mechan ica l excavation techniques, only thi s 

technology was retained fo r further consideration. Excavation using slurry techniques was 

sc reened out of furth er considerati on sin ce it wo uld not be as pract ica l. 

Techniques to clean and remove materi al and debri s at Buildings S-3 11 and 366 include sand 

bl asting, high pressure washin g. concrete decontamination using microwaves, soda bl asting, 

electro-hydauli c scabbling. electrok inetic decontamination, and dry ice pellet decontaminati on. 

However, these bl asting and washing processes are complex and can be costly, and some may 

produce waste th at require treatm ent before di sposa l and may increase the potential for migration 

of contaminants to outside th e buildings . Because the samples co llected in side th e building were 

Ii rn ited to aebris and fl oors. the appli cati on of washing and bl asting techniques is not warranted. 

Consequently, onl y remova l of excess materi al and debri s, including sweeping out dust and dirt, 

is retained as a remedial response, and is included with so il s excavation when determining the 

vo lume of materials to be removed at SEAD-16. 

3.2.6 Ex-situ Treatment Technologies 

Ex-s itu treatm ent technologies _invo lves the remova l of contaminated material and e ither on-site 

or off-s ite treatm ent. On-s ite trea tm ent can be accompli shed using perm anent or temporary 
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treatm ent fac iliti es . Temporary fac il iti es inc lude treatment fac ility bro ught to the s ite on trailer 

trucks (whi ch can be di sassembled and moved off-s ite upon completion of t reatment), o r the use 

of mobil e treatm ent tra ilers temporaril y parked on-s ite. Permanent fac ilities are costly and 

di ffi cult to build and become obso lete once treatment is complete. O n-s ite treatment a lso w ill 

enta il further responses to handle treatment of res idua ls, byproducts, o r s idestrearn s. The 

res idua ls must be di sposed of, a lthough some may be nonhazardous and the vo lum e may be only 

a fract ion of the initia l waste vo lum e. 

Off-s ite treatment a llows materi a l to be removed complete ly from the s ite and treated at a full ­

sca le fi xed fac ili ty. Off-s ite treatment requires excavation, conso lidation, and off-s ite 

transportati on of mater ia l. It enta i Is identi ficat ion of RCRA-perm itted hazardo us waste 

treatment, storage, a11d d isp;sa-1 (TSD) fac iliti es w ith th e capability and capac ity to trea t mate ri a l · 

re moved from source areas . Off-s ite handling of materi a ls would require permits fo r 

tran sportati on and di sposa l. T hi s response e liminates both continued re leases on-s ite and direct 

contac t w ith source mate ri a l by on-s ite receptors. 

Ex-s itu treatm ent gene rall y requires laboratory pil ot stud ies us ing s ite-spec ific m ate rial to 

dete rm ine leve l of perfo rm ance and opt im al process operat in g parameters. 

T he fo llow in g ex-s itu treatment techno logy types and process options were determined to be 

appli cabl e at SEA D- 16 and - 17 based on the screening c rite ri a: 

3.2.6.1 

Bio logica l 

Sta bi I izat ion/So I id i fica ti on 

Phys ica l Separat_ion 
7 

Oxidat ion 

Chemi ca l Extraction 

Biological Technologies 

Ex-s itu bio logica l treatm ent of so il invo lves degradat ion of contaminants th at a re entrained in the 

so il pores through the act ions of microorgani sms. Land t reatment has been successfull y utili zed 

by the petro leum industry for many yea rs as a cos t effect ive way of stabilizi ng o ily wastes 

prod uced during the refi ning process. Land treatm ent fac il iti es are normally fo und in areas, near 
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refineries, that have large tracts of available land and are in c limates that have temperatures 

favorable for stimulati ng bio logica l growth. The above ground biological treatment methods 

vary and include : landfarming (land treatment), s lurry bioreactors, digesters and composting. 

The process invo lves providing the proper ratio of pH, nutrients, oxygen ( if aerobic conditions 

are required) and temperature to stimulate the natural microorgani sms to utilize the organic 

contaminants as a source of cellular energy. Several microorganisms have been identified that 

can utilize petro leum hydrocarbons and other hydrocarbons as sources of energy. In addition to 

mai nta inin g contro l of prev iously menti oned factors, a key factor in achieving a successfu l 

c lean-up using thi s technology is to assure that toxic concentrations of contaminants and/or 

byproducts are not produced to hamper the growth rates of the mi croorgani sms. In additional it 

is important to provide adequate contact between the microorgani sms and the contaminants . For 

recalc itrant hydro·carbons, such as the Polynuclear Aromatic Hydrocarbons (PAHs), slurry 

bi oreators have been utilized to improve the contact between mi croorgani sms and waste 

mater ia ls. 

Ex-situ biological treatment of soi l has been screened out s ince it is effective for soils that have 

been impacted with organic constituents and would not meet the obj ect ives for reducing the 

concentration of lead in so il. Biolog ical treatment would have little if any effect on the so ils at 

SEAD-16 and - 17 that a re impacted with lead . 

3.2.6.2 Solidification/Stabilization 

Ex-s itu so lidificat ion/stab ilization is simil ar to in situ S/S except that the materia l is excavated, 

conso lidated, and transporied to a central mi x ing area . Mixing can be accomplished by using a 

pug 111 i II , conventi onal construction eq uipment, or off site fac iliti es. 1 fan on- site pugm i II is used, 

th e excavated mate ri a l can be tran sported to the pug mill and mi xed w ith water and the se lected 

additive(s) . The we ight of the soi l and additi ves can be tracked by either us ing a conveyor be lt 

w ith a sca le system or counting the loads from a front end loader. Additives can be e ither 

stockpil ed and added via a conveyor or a front end loader, or added w ith a hopper system . 

M icroencapsulation in vo lves encapsulati ng a particle w ithin a thermoplastic matri x of asphalt, 

pol yethylene or polypropylene. This technique requires heati ng the plastic and mixi ng the waste 

as the plastic is extruded and cooled. The final mass incorporates the waste in a matrix that is 

inert to norm a l weathering and structurally stab le. Microencapsulation has been used primarily 
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in the nuclear industry to encapsul ate radi oact ive s lud ge ' s and is not cons ide red feas ibl e at e ither 

SEAD-1 6 or - 17 due to the non-uni fo rm nature of the so il s that w ill require treatment. 

Sorption is a technique that invo lves mixing semi-so lid s ludges with a dry so lid adsorbent to 

improve the so lids handling character isti cs of the sludge. The sorbent materia l may interact 

chemica lly w ith the waste or may s imply be wetted by the liquid , usua lly water or o il , as part of 

the waste, reta ining the liquid w ithin the matrix of the so lid . Sorption is most appropriate for use 

w ith semi-so lid s ludges and is not consi dered feasible because there are no s ludges requiring 

treatment. 

3.2.6.3 Phys ical Separat!on/ Aqueous Extraction 

Phys ica l separat ion technologies include so il washing and magnetic c lassificati on. Soi l washing 

in vo lves phys ica lly separat ing the va rious fraction of so il using a ser ies of unit operations such 

as g ri zz ly bars, trommel screens, fl otation units, fl occulat ion tanks and clarifiers. T he process 

removes contamin ants from so il s by e ithe r di sso lv ing or suspending them in the wash so lution or 

by concentrating the po llutants into a sma ll er vo lum e th ro ugh a seri es of part ic le s ize separation 

steps. In some instances, the washing fluid , which is norma lly water, can be supplemented w ith 

an aqueous surfac tant fo r improved separation. The key concept associated w ith soi l washing is 

to reduce the vo lume of so il that w ill require treatment a llowi ng for the washed so il to be 

return ed to the s ite as c lean backfill. T hi s process takes advantage of th e fact th at, in most 

in stances, po llutants tend to di str ibute in to the fine fraction of so il. The wash wate r is typically 

recyc led back to the washin g process once it has been treated. 

Magnet ic c lass ifi cat ion of so il s is another vo lum e red uct ion process that in vo lves the use of 

e lectromagnets to separate magnetic mater ia ls such as iro n from non-magnet ic mate ri a ls. This is 

a comm on process used in many recyc ling fac ilities. 

So il washin g is considered to be effecti ve and feasible remed ia l techno logy fo r both s ites and has 

been reta ined fo r incorporat ion as a remedial a lte rnative . Magnetic c lass ificat ion of so il s wo_uld 

no t be effect ive since most of the constituents of concern are non-m agnet ic. 
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3.2.6.4 Oxidation 

Therm al oxi dati on/v itrifi cation techno log ies invo lve heat in g so il s/s ludges in a high temperature 

reactor caus ing the so lid fract ion of the waste to become incorporated into e ither a mo lten meta l 

bath or a s lag. The techno logy has several var iat ions depending upon the equipm ent and the 

vendor. The condit ions w ithin the bath involve the addit ion of hydrogen gas . Under these 

condi tions, so il s, which are comprised most ly of alum ina and sili ca, pa rt it ion into a slag phase 

above the mo lten bath and are removed as a v itrified mass when a ll owed to cool. The s lag, now 

a v itri fied mass is essenti a lly an inert, non- leachin g so lid th at can be pl aced into a landfill or 

returned to the site fo r di sposa l. Vo latil es in the waste feed are vapori zed, oxidi zed in a 

secondary combusti on chamber, and recovered as a dust in a co ll ecti on system . Severa l vei1dors 

are ava il abl e to pr~v ide th is ·tre~tm~1~t inc luding Horsehead Resource Deve lopm ent Company, 

In c. , Mo lten Metals and ECO Logic Inc . 

Therm a l oxidati on/v"itrification techno logies are feas ibl e, prov iding a vendor can be fo und to 

accept thi s mate ri a l at an off-s ite locat ion. However, it is effective fo r organics and ineffective 

fo r in organics, and th erefore, has not been reta ined fo r future cons ideration. 

3.2.6.5 Chemical Extraction 

Chemi ca l extract ion of so il s ca n be accompli shed us111 g mate ri a ls, such as carbon di ox ide or 

pro pane, which are norm all y gases at ambient temperatures and pressures. However, when these 

gases are pressuri zed to a liquefied state they have the capability to effic ient ly extract o il and 

other o rgani c wastes. The process invo lves mi x ing a liquefied so lvent w ith the solid waste 

mater ia l, extracting the · containinants, ·separat ing the so lid s fro m the li q uefi ed so lvent and 

re leas ing the pressure causing the liquefi ed so lvent to vapor ize back to a gas, leav ing an o il. The 

o il is th en treated furth er or di sposed of in accordance w ith a ll pertinent regulations . Vendors, 

such as CF Systems, Inc. and The Institute of Gas Techno logy have systems that are ava il able to 

prov ide th is treatm ent. 

Chemi ca l extract ion of so il s can a lso invo lve m1 x111 g an appro pri ate non-aqueous chemica l 

so lvent w ith so il in order to remove contaminants by so lubili z in g the contaminants , separating 

th e so lvent fro m the so il and recyc ling the so lvent. There are a va riety of so lvents ava il abl e that 

can be used to extract materi a ls and the cho ice of so lvent is large ly dependent upon the type of 
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contaminant that is the foc us of the extraction. Severa l vendors can prov ide thi s treatm ent 

techno logy w ith each vendor foc using on a specific extraction agent . Some of the more widely 

known so lvents inc lude : triethly amine (TEA), liquefied propane or liquefied carbon dioxide. 

The so lvent TEA is used for the Bas ic Extraction Sludge Treatment (BEST), deve loped by 

Resources Conservation Company. In this process, so il s/ sludges are mi xed w ith TEA at low 

temperatures. T he essenti a l fea tu re of thi s techno logy is that it takes advantage of the large 

changes in the so lubility of TEA and water and temperature. At temperatures less than I 8°C 
TEA is complete ly mi scible w ith o il and water. When mixed w ith o il y so il s or s ludge's at or 

be low thi s temperature, TEA is abl e to remove, by di sso lution, any o ily materi a ls and the 

contaminants assoc iated w ith the o il. The TEA/water/o il mixture is centri fuged or filtered to 

separate the extracted so il/s ludges from the extracting fluid . The recovered so lid s are then dried 

to remove any res idua l TEA , which is then recovered and recycled back fo r continued extraction. 

The extractin g liquid , conta ining TEA/o il/water, is then heated causing th e TEA to become 

in so lubl e w ith water prod ucing a two-phased system . Th e top phase conta in s the T EA/o il phase 

and is decanted off, di still ed to separate and recyc le the vo latil e so lvent TEA, leav ing the 

extracted o il. The o il is e ither treated fu rther and d isposed of as a haza rdous waste or recyc led as 

a recyc lable spent o il. The bottom porti on of the heated liquid that was not decanted is primari ly 

water is a lso d isti ll ed to remove any res idual TEA and di scharged. 

Chemi ca l extract ion of so il s are effect ive fo r extract ing organics or oi ly waste materia ls bu t are 

not effecti ve fo r remov ing inorgani c constituents. S ince the RAO for thi s proj ect is ino rganics , 

(i. e. lead) and the so il and ditch so il s at e ither SEAD- 16 or - 17 are not impac ted w ith o il y waste, 

th is techno logy was not cons ide red effect ive and was sc reened out. 

3.2.7 Disposal 

3.2.7.1 On-Site 

O n- s ite di sposa l enta il s remova l and conso lidati on of source materi a l in to an on-s ite secure 

di sposa l fac ility . Excavated areas are backfill ed and regraded . The fo llowing di sposa l 

operat ions have been cons idered: 

Backfi lling of c lea n so il , 
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RCRA haza rdous waste landfi ll and 

So lid waste landfill. 
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Constructi on of a new on-s ite landfill , des igned to meet RCRA and/or state standards can be 

constructed within the present boundaries of the depot. Conso lidation of on-s ite waste w ithin a 

future landfill is feas ibl e for the SEAD- 16 and - 17 so il s. Two types of landfill s have been 

considered. The first type is a Subtitl e D industria l landfill , i.e. a so lid waste management 

landfill regulated under Title 6 Part 360 of the New York Codes, Rul es and Regulations 

(NY C RR). The other type is a RCRA, Subtitle C hazardous waste landfill regulated under Title 

6 Part 373 of the NYC RR. Both fac ilities would require siting studies and permitting prior to 

construction however,. the requirements fo r a new RC RA hazardous waste landfill are more 

extensive and exhausti ve . 

Th e permtttmg, monitoring, des ign and construction required to comply with a ll the 

req uirements of a RCRA fac ility is not necessary for this proj ect . The need to construct a RCRA 

hazardous waste landfill is onl y required if the wastes to be disposed of a re cons idered to be 

RCRA hazardous. Wastes are RCRA haza rdous if they possess the character istics of either 

ignitability, corrosi v ity, reactiv ity or tox ic ity or if the wastes are li sted by EPA as hazardous 

from non- spec ifi c or spec ific sources . In the case of SEAD- 16 and -1 7 there are no known listed 

haza rdous wastes to be di sposed of. However, a portion of the so il s at the s ite may exhibit the 

characteri stic of toxicity as a result of lead concentrations exceeding the limits of the EP 

Tox ici ty test, i.e. th e Tox ic ity Characteri st ic Leaching Procedure (TCLP) . If the characteristic of 

th e waste is removed, i.e. the so il no longer exceeds the limits for tox icity due to treatment, then 

th e waste is no longer a hazardous waste and can be landfilled in an on-site , non-hazardo us, so lid 

waste Subtitl e D landfi ll. . 

SA RA states that treatm ent w hich perm anently and significantly reduces th e vo lum e, toxicity, or 

mob ility of hazardous substances, pollutants, and contaminants is to be preferred over remedial 

acti ons not involving treatment. On-s ite di sposa l w ill not address this preference unl ess used 

w ith a technology that reduces vo lume, toxicity, or mob ility. On-s ite di sposa l, therefore, 

in c ludes an assumpti on that such a treatment technology has been applied. Therefore, on-s ite 

di sposa l is not prec luded by the prefe rence set fort h in SARA to reduce vo lum e, mo bility or 

tox ic ity. 
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Therefore, an on-s ite landfill may be applicable for so il s that have been treated to remove any 

RCRA characteristic and for untreated soi ls which are nonhazardous wastes. Although 

nonhazardous wastes are expected to be disposed and dispose to Subtitl e C landfill will be 

limited accordingly, both Subtitl e C and Subtit le D landfill have been retained for inc lu sion w ith 

other technologies as remedial a lternatives at this stage. 

3.2.7.2 Off-Site 

Off-site disposal invo lves removal of mater ia l, consolidation into containers, and site 

transpo11ation off-site. All excavated areas w ill be backfilled with c lean imported fill. T his 

technology decreas~s c6nti1it1ecl _: on~s ite - exposure by humans or eco logica l receptors . The 

arithm etic mean of lead concentration in surface so il is 185 mg/kg for SEAD- 16 and 3 15 mg/kg 

for SEAD- 1 7 after the c leanup goal of 1,250 mg/kg is achieved. The post-remediation surface 

so il EPCs for lead are estimated as 354 mg/kg and 392 mg/kg for SEAD-16 and SEAD- 17 

respectively, all of which are less than 400 mg/kg. Thus, the remediation goa l for lead of 1,250 

ppm in so il s w ill a lso a llow unimpai red future use of the s ite . However, re leases and impacts 

may occ ur at the off-s ite disposal locations that cou ld affect public hea lth and environm ent. Off­

site di sposal is preferab le when on-site disposal is precluded or limi ted by site characteristics, 

w hen unimpaired future use of the site is a high priority, and when the vol ume for disposal is too 

sma ll to warrant construction of a landfi ll. The fo llowi ng two options were considered for off­

site disposa l: 

• State-permitted RCRA hazardous waste landfill and 

State-perm itted so l id waste landfi 11. 
½ 

A permitted , off-site RCRA Subti t le C faci lity w ith the capacity and capabi lity to handle the 

source material must be identified . Due to the RCRA Land Disposa l Restrictions (LDR), waste, 

if hazardous, w ill need to be treated prior to disposal in the fac ility . If the waste is a li sted waste 

then the treated waste w ill still be required to be disposed of in a Subtit le C faci lity. If the waste 

is a characteri stic waste, it wi ll not need to be disposed of in a Subtitle C faci lity once the 

characteri st ic is removed. For SEAD- 16 or - 17, this means that soi l that exceeds the TCLP limit 

fo r lead would be a D008 hazardous waste. However, if the so il is treated and is shown to be 

below the limi ts for toxic ity as defined by the TCLP test, then it is no longer hazardous and does 
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not need to be di sposed of in a Subtitle C fac ility. Instead, it can be di sposed of in a Subtitle D 

Landfi II . 

Off-site di sposa l of waste and soi ls from contaminated areas is a feas ibl e opti on. There are no 

wastes at SEAD- 16 or - 17 that are listed as hazardous wastes. So il , di tch so il , or building 

material that may be characteri stic by toxicity would need to be treated to remove the 

characte ri stic prior to di sposal in an off-s ite landfill. Treatability studies will be conducted 

fo rehead to ensure the stabili zed ditch so il or so il meets Subti tle D Landfi ll standards . TCLP 

tests will be conducted fo r the stabilized ditch so il or so il to make sure it is qualifi ed fo r Subtitle 

D Landfi ll di sposal. Accordingly, di spose to Subtitle C landfill will be limi ted. However, both 

Subtitle C and Subti tle D landfi ll have been retained fo r inclusion with oth er techno logies as 

remed ial altern ath;es at thi s stage . 
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4 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

4.1 INTRODUCTION 

In thi s secti on the rema111111g general response actions and the various rema 111111g remedial 

techno logies are combined to form remedial alternatives. Alternatives were developed to address 

the RAOs (i.e. ditch so il , so il , and building materia l and debris) and are described be low. The 

alternatives do not address groundwater and surface water, other than protecting these media from 

any degradation, because they are not part of the RA Os. 

The alternatives are first eva luated . a~a inst the two remedy se lection threshold factors ( overal I 

protect ion of hum an hea ltli . a i1d the ei1v ironm ~nt; ARAR compliance) fo r a pass/fail /waiver 

decision. The retained a lternatives are then evaluated against the five prim ary ba lancin g criteria: 

I . long-term effect iveness and permanence 

2. reduction of toxicity, mobility, or volume through treatment 

3. short-term effect iveness 

4. implementability 

5. cost 

T he fo llow ing is a brief description of the c riteri a (Code of Federal Regulations 40 §300.430): 

STEP I 

STEP 2 

• Overall protection of human health and the environment. Alternatives are assessed to 

determine whether they can adequate ly protect human hea lth and the environment, in 

both the short- and long-term , from unacceptab le risks posed by contaminants present 

at the site by e liminat ing, reducing, or controlling exposures to levels consistent w_ith 

RAOs. Overall protection of hum an health and the environment draws on the 

assessments of other eva luation criteri a, espec ia ll y long-te rm effectiveness and 

permanence, short-term effectiveness, and compliance w ith ARARs . 

• Compliance with ARA.Rs. The a lternatives are assessed to determine w hether they 

atta in ARARs, as discussed in Section 2 . 

• Long-term effectiveness and permanence. A lternatives w ill be assessed for the long­

term effect iveness and permanence they afford , a long with the degree of certa in ty that 
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the a lternative w ill prove successful. 

• Reduction of toxicity, mobility, or volume through treatment. The degree to which 

a lternatives employ recycling or treatment that reduces toxic ity, mobility, or vo lume 

w ill be assessed, inc luding how treatment is used to address the principa l threats posed 

by the site. 

• Short-term effectiveness. The short-term impacts of a lternatives w ill be assessed 

considering the fo llowing: sh01t-term ri sks that might be posed to the community 

du ring implementation of an a lternative; potentia l impacts on workers during remedia l 

action and the effect iveness and re liability of protective measures; potential 

env ir~nm enta l impacts of the remedia l action and the effectiveness and re li ability of 

mitigative measures_during implementati on; and time until protection is achieved. 

Jmplemei1tabi!ity: · · Ti1iple i11 entabili ty is a measure of both the technica l and 

admini strative feas ibili ty of constructing, operating and mainta ining a remedia l action 

alternative . 

Cost. Both capital, operating and maintenance (O&M) costs were considered . 

The two mod ify ing cri te ri a of the remedy se lecti on process (State/agency acceptance; 

communi ty acceptance) w ill be fu ll y assessed fo llow ing the comment peri od for the FS repo1t 

and the proposed pl an. 

S ix a lternat ives (fi ve plus the no act ion alternative) were assembled and screened based on these 

crite ri a fo r soi l and d itch soi l remediati on. The ini tial li st of six a lternatives was then reduced to 

fo ur a lternatives , which are ana lyzed in deta il in Secti on 6. 

4.2 ASSEMBLY OF f\LTE_RNATIVES 

In thi s secti on, the rat iona le is presented fo r assembl ing techno logies and processes remaining from 

the screening (Table 3- 1) into remedia l action a lternatives. An innovative techno logy has been 

inc luded to comply with the SARA ( 1986), which requires an a lternati ve so lutions be used to the 

max imum extent poss ible. The a lternatives that have been assembled are as fo llows: 

• A lternative I - No Act ion, 

• A lte rnative 2 - On-s ite Conta inment, 
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• Alternative 3 - In Situ Treatment, 

• Alternative 4 - Off-Site Disposal, 

• Alternative 5 - On-Site Disposa l, 

• Alternative 6 - Ex-Situ (Innovative) Treatment. 

A brief descripti on of the a lternati ves, the technologies and processes associated with these actions 

are summari zed and presented on Table 4-1. 

4.3 DESCRIPTION OF TECHNOLOGIES, PROCESSES AND ALTERNATIVES 

4.3.1 General 

The technologies and processes that make up the six assembled a lternati ves for so il , di tch so il , and 

the materi a l and debris from Buildings S-3 I I and 366 at SEAD-16 are described in greater detail to 

allow each assembled a lternat ive to be eva luated. In additi on to better defi ning technologies and 

processes, the quantity of materi a l to be remediated has also been considered. Order of magnitude 

unit costs have been deve loped based on technology definitions and materia l quantities. These 

costs were then utilized as one of the alternatives screening criteria . It is impo1tant to note that the 

final decision regarding spec ifi c remedial techno logies and pi"ocesses to be utilized may be 

dependent on the results of treatability studies proposed in Section 5. 

4.3.2 Remedial Alternatives 

4.3.2.1 Alternative 1 - No Action 

Alternative I is the No Action a lternati ve. This a lternati ve a llows the site to remain as it currently 

is, w ith no further considerat ion g iven to any remed ial actions . 
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TABLE 4-1 
SENECA ARMY DEPOT ACTIVITY 

SEAD-16 AND 17 FEASIBILITY STUDY 
ASSEMBLED REMEDIAL ALTERNATIVES 

Alternative Technologies and Processes 

No-Action No-Action 

On-Site Containment Institutional controls/Soil cover 

In Situ Treatment Consolidate/In situ stabilization/Soil cover 
... 

Off-Site Disposal Excavate/Stabilize/Off-site Disposal 

On-Site Disposal 
Excavate/On-site stabilization/On-site Subtitle D 

Landfill 

Innovative Treatment Excavate/Wash/Backfill coarse fraction/Treat and 
dispose fine fraction in off-site Subtitle D Landfill 

8/23/2000 
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4.3.2.2 Alternative 2 - On-site Containment 

A lternative 2 consists of excavating so il s in the dra inage swales and di tches w ith lead concentration 

greater than 125 0 mg/kg and di spos ing of it in an off-site landfi ll. Excavated ditch so il would be 

stockpiled and tested fo r Toxic ity C haracteri sti c Leaching Procedure (TCLP) prior to being 

di sposed . Ditch so il pass ing the TCLP criteri a w ill be transported and di sposed of in a Subtitl e D 

Landfi ll. Ditch so il exceeding the TCLP c riteri a w ill be stabilized e ither on-s ite or off-s ite. 

Because of the re lati ve sma ll vo lum e of ditch so il to be treated at SEAD-16 and -1 7, it is 

expected that off-s ite treatment w ill be more cost effective than on-s ite t reatment. O n-s ite 

treatm ent requires a treatability study, s ite permi tt ing, and a spec ia lty contracto r, which adds to 

the cost. Therefore, fo r sc ree1iing purposes presented later in thi s secti on, thi s a lte rnative 

assum es a ll excavated so il is transported off-site fo r both treatment and di sposa l. 1t should be 

noted that TCLP is not a c lean up level, rather it dete rmines whether th e so i ls are characteri stic 

waste and the type of di sposa l required . 

Materi a l and debri s from Buildings S-3 11 and 366 w ill a lso be removed, stockpiled and tested 

fo r TC LP pri or to be ing di sposed . Materi a l pass ing th e TCLP cri te ri a w ill be transpo11ed and 

di sposed of in a Subti t le D Landfi ll. Mate ri a l exceeding the TCLP criteri a w ill be stabilized 

e ithe r on-s ite o r off-s ite . Debri s and dust w ill be removed fro m the surface of the furnace and 

bo il e r stacks. A so il cover wi ll be pl aced over the surface and subsurface areas w ith lead 

co ncentrati ons greate r than 125 0 mg/kg. Ra il road tracks and t ies at SEAD- 16 in the de lineated 

area w ill be removed. T he so il and ba ll ast around the ra il road area w ill then be covered. T he so il 

cover consists of th e fo ll ow ing, from top to bottom : 

• 6 inches topso i I 

6 inches common fill 

• F ilter fa bric (i. e. separation layer) 

Regrading of the site and insta llat ion of in stitut iona l contro ls (such as a permanent fe nce) w ill be 

required prior to placement of the so il cover. Dra inage swa les and di tches w ill be backfill ed to 

ex isting grade w ith topso il and vegetati ve grov.rt:h w ill be establi shed. 

T he in tent of thi s a lternati ve is to iso late the waste from receptors and to prevent migration of 

surface so il to surface water via so il eros ion. This altern at ive has li tt le effect in preventing 
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groundwater deteriorating from potentia l contaminant leaching from soil. However, as di scussed in 

Section I, ground water qua lity is not expected to exceed EPA MCL or N Y S GA standards for 

g roundwater in the future. T hi s a lternative may also limit the fu ture land use. Long-term 

groundwater monitoring and O & M w ill be required . 

4.3.2.3 Alternative 3 - In Situ Treatment 

Alternative 3 consists of in s itu stabiliz ing the surface and subsurface so il s w ith lead concentrations 

greater than 125 0 mg/kg. Rail road tracks and ti es at SEAD-1 6 in the de lineated area will be 

removed before the surface so il s and subsurface so il s are stabilized . Ditch so il w ith lead 

concentrations greater than 1250 · mg/kg w ill be excavated from the drainage swales and di tches, 

conso lidated w ith the so il s and stabilized. The stabilized materi a l w ill be graded and left on site. 

The so il cover used in A lte rnati ve 2 w ill be placed over the stabilized materi a l and vegetative cover 

w ill be establi shed . Dra inage swa les and ditches w ill be backfill ed w ith topso il and vegetati ve 

growth w ill be establi shed. 

As presented in Sect ion 3, stabilizati on is a process that reduces the amount of leachate from the 

source materi a l into the groundwater. A treatab ili ty testing program is necessary to identi fy the 

most effective additi ve and dosage. 

Materi a l and debri s fro m Buildings S-3 11 and 366 w ill a lso be removed, stockpiled and tested 

fo r TC LP pri o r to be ing di sposed . Materi a l pass ing the TCLP criteri a w ill be transported and 

di sposed of in a Subtitl e D Landfi ll. Material exceedin g the TCLP crite ri a w ill be stabilized 

e ithe r on-s ite o r off-site. Debri s and dust w ill be removed fro m the surface of the furn ace and 

bo il er stacks. 

The intent of thi s a lternative is to stabilize the source materi al to reduce mi grat ion into the 

groundwater; iso late the waste fro m receptors; and prevent migration of surface so il to surface 

water via so il eros ion. Long-term groundwater monitoring and O & M w ill be required . 

4.3.2.4 Alternative 4 - Off-Site Disposal 

A lte rnat ive 4 in vo lves excavating surface , subsurface and di tch so il s w ith lead concentration 

greate r than 1250 mg/kg, and di spos ing the excava ted materi a l in an off-site landfill. Ra ilroad 
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tracks and ti es at SEAD-16 in the de lin eated area will be removed before so il is excavated . 

Excavated so il and ditch so il would be stockpiled and tested prior to be ing transpo1ted off-s ite fo r 

di sposa l. Excavated materia l pass ing the TCLP criteri a w ill be transported and disposed of in a 

Subtitl e D Landfill. Excavated so il and ditch so il that exceeds the TCLP crite ri a w ill be stabilized 

e ither on-s ite or off- site. However, based o n conversation s w ith stabilization contractors (refer to 

detail cost estim ate, Appendix E) it is expected that off-site treatment may be more cost effective 

than on-site treatment. Therefore, fo r screening purposes presented later in thi s section and fo r 

conservative cost comparison purposes, this a lte rnati ve assum es a ll excavated so il is transported 

off-s ite fo r both treatment and di sposa l. 

M ateri a l and debri s_ from Bu_ildings s~3 11 and 366 w ill a lso be removed, stockpil ed and tested 

fo r TCLP prior to be ing disposed . Mate ria l pass ing the TC LP criteri a w ill be transported and 

di sposed of in a Subtitl e D Landfill. Mate ri a l exceedin g th e TC LP crite ri a w ill be stabilized 

e ither on-s ite or off-site . Debri s and dust w ill be removed from the surface of the furnace and 

bo il er stacks. 

Excavated areas w ill be backfill ed to restore the area to origina l cond itions and to prov ide proper 

stonnwater contro l. Common fill and topso il w ill be placed and vegetat ive growth will be 

established. The intent of thi s a lternative is to remove the waste from the s ite to prevent contact 

w ith receptors and 111 ig ration to surface water and groundwate r. Long-te rm groundwater monitoring 

w ill be necessary; however, long-term operations and maintenance w ill not be required . 

4.3.2.5 Alternative 5 - On-Site Disposal 

A lte rn ati ve 5 invo lves excavating sudace, subsurface, and di tch so ils w ith lead concentration 

greater than 125 0 mg/kg, and di spos ing the excavated materi a l in a newly constructed on-site 

Subtitl e D Landfi ll. Ra il road tracks and ti es at SEA D-1 6 in the de lineated area w ill be remov-ed 

before so il is excavated. Excavated so il and ditch so il would be stockpil ed and tested prior to 

be ing transpo1ted on-site fo r di sposa l. Excavated so il s and ditch so il s that exceed the TCLP limits 

w ill be stabili zed on-s ite pri or to di sposa l in the on-site landfi ll. 

M ateri a l and debris fro m Buildings S-3 11 and 366 w ill a lso be removed, stockpiled and tested 

fo r TCLP pri or to be in g d isposed of in the on-site landfill. Mate ri a l pass ing th e TCLP criteri a 

w ill be tra nsported and di sposed of in th e Subtitl e D Landfi ll. Mate ri a l exceedin g the TCLP 
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criteria w i 11 be stab i I ized e ith er on-s ite. Debris and dust w i II be removed from the surface of the 

furnace and boiler stacks. 

Excavated areas will be backfilled with common fill and topsoil , and vegetative growth will be 

establi shed . The intent of this a lternative is to remove the waste from the site to prevent contact 

w ith receptors and migration to surface water and groundwater. Long-term groundwater monitoring 

w ill be necessary; however, long-term operations and maintenance w ill not be required fo r the 

excavated areas. 

The on-s ite landfill wi ll be located at SEDA and constructed to meet the requirements of a 

Subtitl e D landfill fo r the_ USI:PA and NYSDEC, identified in 6 NY CCR Part 360. Siti ng studies 
. .· . . ··- . -

and permitting are requi !'ed prior to construction of the landfill. Primary desi gn compo nents of 

the landfill inc lud e a double composite bottom liner system, leachate co ll ect ion system, cover 

system, gas vent system, eros ion control , and stormwater system . As defined in 6 NYCRR 360-

2 .1 3, a composite line r consists of "two components , an upper geomembrane liner placed 

directl y above a low permeability soi l layer." The so il component of the upper line r mu st have a 

minimum compacted thickness of 18 inches. The soil component of the lower line r mu st have a 

mini111u111 co111 pacted thi ckness of 24 inches, and a maximum per111 eab ility of 1 x 10-7 cm/s. 

Th ere is a lso a num ber of compaction, construction, and s lope req uirements. Long-term 

groundwater monitoring and O & M wou ld be req uired fo r the landfill. 

4.3.2.6 Alternative 6 - Innovative Treatment 

A ltern ative 6 invol ves excavating .:soil in drainage swa les and ditches w ith lead concentration 

greater than 1250 mg/kg, removing railroad tracks and ties at SEAD-16 in the delineated area 

before so il is excavated, excavat ing surface and subsurface so ils w ith lead concentrations greater 

than 125 0 mg/kg, stockpiling the materia l, and washing it to separate the coarse fraction of soi l 

from the fine fraction . The coarse fraction w ill be backfi ll ed as c lean fi ll , provided it meets 

RA Os. The fine fraction is expected to conta in the majority of the target const ituents of concern , 

e.g. , lead , and can be furth er treated fo r off-s ite di sposal , if necessary. 

Materia l and debr is from Buildings S-3 11 and 366 w ill a lso be removed, stockp il ed and tested 

for TCLP prior to be ing disposed . Debri s and du st wi ll be removed from the surface of the 

fu rnace and bo iler stacks. 
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Treatment of th e fin e fracti on to remove any tox1c 1ty character isti cs, if necessary, can be 

perform ed on-site o r off-s ite. On-s ite treatment can include stabilization, ac id leaching, o r other 

me th ods. However, because of the re lative sma ll vo lum e of fin e gra in materi a l to be treated, it is 

expected that off-s ite treatment wi ll be more cos t-effecti ve than on- site treatment. Therefore, for 

screening purposes presented later in thi s sect ion, this alternative assum es a ll treatment of the 

fin e gra in materi a l is performed off-s ite . 

So il washi ng has been identified as an effect ive technology because the s ite soi ls are made-up of a 

large quanti ty of coarse parti c les (crushed sha le imported from a SEDA borrow pi t) and a smal l 

quantity of fine partic les (so i I parti c les less than the #2 00 sieve.) Based on severa l gra in s ize 

di stribution curves , the fine fraction in the site so il vari es from 24 to 67 percent w ith median of 

a pprox imate ly 36 percent. The fin e fraction in ditch so il va ri es from 5 to 95 percent w ith median of 

approx imate ly 56 percent. The inorganic constituents tend to bind chemica lly or phys ica lly to the 

fin e-gra ined paiticles. The fin e g ra ined particles, in turn, are attached to sand and gravel particles 

by phys ical processes, primarily compaction and adhes ion. The washing process separates the 

smaller fine gra ined fraction from the larger coarse gra ined fraction and thus effective ly separate 

c hemi cal constituents into a sma ller vo lume, which can then be further treated or di sposed. The 

c lean, coarse fraction can be used as c lean backfill. The fine faction can either be transported off­

s ite for treatment and off-site disposa l or treated further to remove the inorga nic components and 

then off-s ite di sposa l. The water assoc iated w ith the process is co llected and treated. 

The technology of so il washing var ies from vendor to vendor bu t generall y consists of many unit 

o perati ons inc luding the fo ll ow ing: 

Phys ica l Separation Unit Operat ions 

• dry sc reening (gri zzly screen) 

• dry screening (v ibratory screen) 

• dry trammel screen 

• wet sieves 

• attrition scrubber (wet) 

• dense media separato r ( \11et) 

• hydrocyc lone separators 

• fl otation separator 

• gravity separators 
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• dewatering equipment 

• c larifiers 

• filter presses 

Chemica l Extraction Unit Operations 

• washwater treatment/recyc le 

• res idua l treatment and disposal 

• treated water discharge 

Long-term groundwater monitoring w ill be necessary; however, long-term operations . and 

ma intenance wi ll not bere_quired , . , 

4.4 SCREENING CRITERIA 

A lternati ves assembled in Section 4.2 and defined in Section 4,3 are screened in this section. In the 

first step, the six a lternatives are evaluated against the two remedy se lection threshold factors 

(overa ll protection of hum an hea lth and the env ironm ent; ARAR compli ance) for a 

pass/fai l/wa ive r dec ision. In the second step, the retained a lternat ives are eva luated against the 

five primary bal anc ing c riter ia ( long-term effect iveness and permanence; reduction of toxic ity, 

mobility, or vo lum e through treatment; short-term effecti veness ; impl ementab ility; cost). 

The purpose of sc reening is to red uce the number of a lternatives that w ill undergo detailed ana lysis. 

The screenin g conducted in thi s section is of a genera l nature . A lthough this is necessarily a 

qua litat ive screening, care has been taken to ensure that screening criteri a are applied cons istently 

to e_ach <\ ltenJ4;1t ive and that cq_mparisons are made on an equa l basis, at approx im ate ly the same 
~ -·~ 

level of detail. 

4.4.1 Step 1 

4.4.1.1 Overall Protection of Human Health and the Environment 

A lternatives are assessed to dete rmine whether they can adeq uate ly protect human hea lth and the 

environm ent, in both the short- and long-term, fro m unacceptab le ri sks posed by contaminants 

present at the site by e liminating, reducing, or controlling exposures to levels cons istent with 
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RA Os. Overall protection of human health and the environment draws on the assessments of other 

eva luation cr iteri a, especia lly long-term effectiveness and permanence, sho11-term effectiveness, 

and compliance with ARARs. 

• Sho11-term protectiveness of human health - The potential for the remedi a l action to affect 

human hea lth during remedial action. Both on- and off-site exposures are considered under this 

criterion. Exposure routes inc lude inhalation, ingestion, and dermal absorption. 

• Long-term protectiveness of human health - The effectiveness of the remedial action to 

a llev iate adverse hum an health effects after the remedia l action is complete. The ability of an 

alternative to minimi ze future exposures is considered under this criterion. Exposure routes 

inc lude inhalation, ingest ion, and derma l absorptio n. 

Short-term protectiveness of the env ironment - The effecti veness of the remedial action to 

prevent env ironmenta l receptors from being affected by constituents during remedia l action. 

• Long-term protectiveness of the env ironment - The effect iveness of the remedial action to 

prevent env ironm enta l receptors from being affected by constituents after remedial action is 

completed. 

4.4.1.2 Compliance with ARARs 

The a lternatives a re assessed to dete r111in e whether they attain A RA Rs discussed in Section 2. 

4.4.2 Step 2 

4.4.2.1 Long-Term Effectiveness and Permanence 

A key aspect of the screening eva luation is the long-term effectiveness and permanence of each 

a lte rnative in protecting human hea lth and the environ111 ent. A lternatives will be assessed for the 

long-te r111 effectiveness and per111 anence they afford , along w ith the degree of certainty that the 

a lternative will prove successfu l. Factors that wi ll be considered , as appropriate, inc lude the 

follovving: 
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• Magnitude of res idua l ri sk remaining fro m untreated waste or treatment res idua ls remaining at 

the conclusion of the remdia l acti vities. The characteri stics of the res iduals should be 

considered to the degree that they rema in hazardous, taking into account the ir vo lume, toxicity, 

mobility, and propeni sty to bi oaccumulate; 

• Adequacy and reliability of contro ls such as conta inment systems and institutional controls that 

are necessary to manage treatment res iduals and untreated waste. Thi s factor addresses in 

parti cular the unce1ta inties assoc iated w ith land disposal fo r prov iding long-term protection 

from res iduals; the assessment of the potentia l need to replace technica l components of the 

a lternative, such as a cap, a s lu rry wa ll , or a treatment system; and th e potentia l exposure 

patll\vays and ri sks p_osed should the remedia l action need replacement. 

4.4.2.2 Reduction of Toxicity, Mobility, or Volume throu gh Treatment 

The degree to which a lte rnatives employ recyc ling or treatm ent that reduces tox ic ity, mobility, or 

vo lume w ill be assessed, inc luding how treatm ent is used to address the princ ipa l threats posed by 

th e site . Factors has been considered inc luding: 

• the treatm ent processes the alternat ives employ and materi a ls they w ill trea t; 

• the amount of con tam in ants that w i II be destroyed, or treated; 

• the degree of expected reduction in tox ic ity, mobili ty, or vo lume of th e waste due to t reatment 

and the speci fi cat ion of w hi ch reducti ons are occurring; 

• the degree to which the treatment is irreversibl e; 

• the type and quanti ty of res iduals that w ill remam fo llowing treatm ent, considering the 

persistence, toxic ity, mobili ty, and pro pensity to bioaccumul ate of such substances and their 

constituents; and 

the degree to which treatment reduces the inherent haza rds posed by princ ipa l threats at the site. 
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4.4.2.3 Short-Term Effectiveness 

The short-term impacts of a lternat ives will be assessed cons idering the following: 

• sho11-term ri sks that might be posed to the community during implementation ofan alternative; 

• potentia l impacts on workers during remedial action and the effecti veness and re liability of 

protective measures; 

• potentia l env ironmental impacts of the remedia l action and the effectiveness and re liability of 

mitigative measures during impl ementation ; and 

• time until protection is achieved . 

4.4.2.4 Implementability 

Jmplementab ili ty is a· measure of both the technical and administrative feas ibility of constructing 

and operating and mainta ining a remedial action a lternative . 

• Techni cal feasibility - Rat ing of the ab ili ty to construct, reliably operate, and meet technology­

specific regulations for process options until a remedial act ion is compl ete. That a lso includes 

monitoring of the a lternati ve, if required , after the remedi a l action is complete. 

• Ad mini strat ive feas ibility - Rating ofthe ab ility to obtain approva ls from regu latory agencies 

and the Army; the ava il abi li ty of treatment, storage, and disposal serv ices; and the requirements 

fo r, and ava ilab ility of, specifi c equipm ent and technical spec ia li sts. 

4.4.2.5 Costs 

Cost estimations during screening serve as a comparati ve measure of the costs for a remedial 

action. The level of accuracy for cost est im ates required at thi s point is considered to be -30% to 

+50%. The cost estimates are based only on the major cost component for each a lternative and do 

not include other items that contribute to cost. Both capital , operation and mai ntenance costs have 

been considered during the screening of alternatives . The evaluation inc luded O & M costs that 

would be incurred for up to 30 yea rs. Present worth analyses were used during the a lternative 

screening to eva luate expenditures over differe nt time periods in order to provide a common basis 

to compare costs. 
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• Capital costs - these were est imated based on order-of-magnitude unit costs. 

• Operating and ma intenance costs - O&M costs were estimated based on the long-term 

monitoring and mai ntenance requirements. 

4.4.3 Numeric Rating System 

The s ix a lternatives are evaluated first aga inst the two remedy se lect ion threshold facto rs (overa ll 

protect ion of hum an hea lth and th e environm ent ; ARAR compliance) for a pass/fa il /waiver 

dec is ion. In the second step, the reta ined alternatives are eva luated by ap ply ing a simple numeric 

rating system. Alternatives were scored from one ( I) to s ix (6) fo r each -screening c riterion. The 

score of I represents the · least favora ble score and 6 represent the most favorable score. Within 

eac h screening criterion, a lternatives were scored from one to six fo r each subcategory. T he total 

score for the whole screening criterion will be the bas is for the scoring for that screening criterion . 

The va lue ass ignments were based on both experience and the overa ll characteri stics of the 

a lternatives. The indi vidual criterion va lues were summed for each a lternative and the total score 

was then used as the basis for proceeding to the detai led eval uat ion (Sect ion 6). 

4.5 ALTERNATIVES SCREENING-STEP 1 

The first step is to eva luate the six a lternatives against the two remedy se lection threshold factors 

(overa ll protect ion of hum an hea lth and the environm ent ; ARA R comp liance) for a 

pass/fa il /waiver deci s ion. 

4.5.1 Overall Protection of.Human Health and the Environment 

Based on the post-remed iation ri sk assessment, a ll a lternatives, except fo r A lternative I, will 

remed iate the site to levels that w ill protect human health and the environment. A ll alternatives , 

except Alternative I, wi ll protect hum an health by remediati ng the building debris and material. 

For a ll a lternat ives, except A lternat ive I , the exposure route to so il w ill be e liminated upon the 

completion of the remed ia l action. A lternatives 3, 4, 5, and 6 will prevent groundwater from 

furth er deterioration. However, groundwater is not expected to exceed A RA Rs in 100,000 years, as 

presented in Section I . A lthough these alternatives w ill have different sho1t-term effects o n human 

hea lth and env ironment, they will not pose unacceptable ri sks to hum an and environm ent under 

proper construction quality assurance procedu res. In genera l, a ll a lternatives, except for A lternative 
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1, will protect human health and the environment. Therefore, Alternatives 2 through 6 will be 

retained for further eva luation . In addition , Alternative I will also be retained to provide a baseline 

comparison with other a lternatives . 

4.5.2 ARAR Compliance 

There are currently no chemical spec ific ARARs for soil. Off-site disposa l w ill fall under RCRA 

requirements, which must be complied with in the final remedial action plan. Other federal 

ARARs include, but are not limited to , the National Environmental Policy Act (NEPA), 

CERCLA, the C lean Water Act (CW A) and the Emergency Planning and Right to Know Act 

(EPCRA). Promulgated state regulations must also be complied with. After an alternative is 

chosen , the final des ign mu st iiicorporate compliance w ith ARARs, however, the concepts of 

each alternative consider ARARs and do not prec lude compliance. Each alternative has an equal 

potential to full y comply w ith ARARs, with the exception of the No-Action alternative. 

Therefore, A lternati ves 2 through 6 w ill be reta ined fo r further eva luation. In addition, Alternative I 

will also be reta ined to provide a base line comparison with other a lternatives . 

4.6 ALTERNATIVES SCREENING - STEP 2 

4.6.1 Method of Scoring 

The screening results for the six a lternat ives are presented in Table 4-2. Screening was conducted 

by consideri ng one column (one category) at a tim e, independent of the other columns and re lative 

to the other alternatives, parti cu larl y the no act ion a lternative. The first step \Nas to identify the 

a lternatives that represent the two extreme va lues (I and 6) for a particular evaluation factor. The 

va lues were applied consistently and unbiasedly to each alternative on a column-by-co lumn basis. 

The scores for each category were summ ed and the subtota l score was used as the basis for the 

scoring for that screening criterion. 

The following sections present the qualitative rationale that was utilized to ass ign values to each 

a lternative. It should be noted that because a ll the alternatives, except for Alternative I, include 

remova l of building material s as well as excavation of so il s from the drainage swa les , emphases 

was not placed on these activities when ass igning a score for each criterion. 
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4.6.2 Long-Term Effectiveness and Permanence 

Long-te rm human hea lth and environmenta l protecti veness and perm anence w ill be eva luated . The 

score fo r long-term effecti veness and permanence category was based on the subtota l score fo r the 

fo llowing factors. 

4.6.2.1 Long-Term Human Health and Environmental Protectiveness 

The assessment of long-te rm human hea lth and environmenta l protectiveness is based upon factors 

that could cause ri sk to human health or environmenta l receptors due to an increase in exposure 

from re leases of treated materi a ls: A lternatives identified as hav ing the least potenti al for causing 

re leases over the li fe of an a lternati ve were ranked higher than those that did not. Alternatives that 

invo lve treatm ent, e ither fro m entra inment o r meta ls removal and recovery, were considered more 

favo rable than a lternati ves that did not invo lve a treatmen t process , since treatment w ill be one 

addit iona l step to assure reduced potentia l fo r long-term releases. 

A lternative 6 was ass igned the highest score s ince it reduces the vo lum e of materi al that requires 

di sposa l and prov ides a potentia l fo r fu1t her inorganic treatm ent. It e liminates the potentia l for 

re lease to the env ironment and contact with humans. A lternative 4 was ass igned a score of 5 s ince 

no contaminated materi a ls w ill remain on-site, thereby e lim inating the potentia l contact with 

humans or env ironm enta l receptors. A lternati ve 5 is s imilar to A lternat ive 4 w ith th e exception that 

the material w ill remain on site in a newly constructed on-s ite landfill w ith an impermea bl e liner 

and cap. Alternati ve 3 ' s treatm ent w ill reduce the potential fo r leachate generation and its so il cover 

\,viii prevent direct contact w ith hum an and bio logica l li fe. However, the materi a l w ill remain on 

s ite, thereby incurring a potentia l fo r exposure. A lternat ive 2, whi ch is s imil ar to A lternative 3, was 

ass igned a score of 2 s ince it does not include a treatment process and has a potentia l fo r re lease to 

the env ironment (see Sections 1.4 and 2.5 .2). A lternati ve I was ass igned a score of I s ince 

contaminants in so il and ditch so il as we ll as the building materi a ls w ill continue to contr ibute to 

the potentia l long-term human hea lth and environmenta l impacts. 

4.6.2.2 Permanence 

A lternatives that have the longest li fes pan w ith the least an1 oun t of continued attention are 

cons idered attracti ve and were ranked high. Factors that were deemed favora ble in eva luating the 
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pe rmanence of an a lternat ive inc luded those that would permanently remove contaminants from 

so il. T hose a lternatives that invo lved containment were not ranked as high as those a lternatives that 

complete ly removed contaminants from so il. Thi s is because conta inment a lternatives require 

lo ng-term maintenance to assure that the constructed containment w ill remain intact and 

pe rm anent, whereas a lternati ves that invo lve a treatment process that w ill remove metals from the 

so il do not require continued attention because the constituents of concern are e liminated. 

A lternative 6 was assigned the highest score s ince it invo lves reduc ing the vo lume of material and 

the potentia l fo r removing lead from soil. Coarse grained material w ill be disposed of on site and 

fine gra ined material w ill be disposed of in an off-s ite landfill. A lternatives 5 and 4 are similar in 

nature and were assigneci sc?rf:S 5 and 4, respective ly. These a lternat ives involve a limited amount 

of stabilization fo r so il s that exceed the toxicity characteri stic as we ll as an impermeable liner and 

cover. Alternative 5 was ranked s lightly hi gher than Alternative 4 s ince mail1tenance of the on-site 

landfill would be more contro lled than at an off-s ite landfill. A lthough A lternatives 2 and 3 require 

less maintenance than A lternatives 4 and 5, they were ass igned a score of 2 and 3 respect ively 

because both will limit the future land use and require maintenance of the so il cover. Alternative 3 

ranks higher than Alternative 2 because it involves a treatment process . A lternat ive l was assigned 

the lowest score si nce no remediation is performed at the s ite . 

Based on the subtota l score for these categories, the a lte rnat ive scoring fo r the crite rion of long­

term effectiveness and permanence were, from highest to lowest: A lternative 6 > 4 > 5 > 3 > 2 > I . 

4.6.3 Reduction of Toxicity, Mobility, or Volume through Treatment 

Reduction of toxicity, mob ili ty, or vo lum e through treatment has been divided into the fo llowing 

three subcategories: reduction in tox icity, reduction in mobi li ty, and reduction in vo lume. The 

score fo r thi s category was based on the subtotal score of the above factors. 

4.6.3.1 Reduction in Toxicity 

The assessment of toxic ity reduction is based upon facto rs that wou ld decrease the toxicity of the 

constituents of concern. A lternat ives or processes that chemica lly o r phys ica lly bind with the 

inorganics constituents prov ide the greatest ceduction of toxicity, as these const ituents are no longer 

in a form that would be biologica ll y av::i il able fo r uptake. T he a lternatives that provide the greatest 
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reduction in toxic ity through treatment were ranked higher than those that did not. 

A lternative 6 was ass igned a score of 6 since it treats the coarse gra in materi a l, reduces the volume 

of material that requires di sposa l, and provides a potentia l for inorganic treatment. Alternative 3 

was ass igned a score of 5 since it invo lves treatment that would reduce the toxic ity by binding 

metals in a stabilized matrix, however, increases the vo lume of the materi al. A lternatives 5 and 4 

are similar in nature and were ass igned a score of 4 and 3, respectively. These a lternatives utilize 

treatment (such as stabilization) only when materia l exceeds the toxicity characteri st ics. Landfilling 

is an iso lation remediation and will not reduce tox ic ity of the waste. A lternative 5 was ass igned a 

score higher than Alternative 4 because only materia l fro m SEDA wou ld be placed in the on-site 

landfill , resulting in better contro l of the landfill. An off-s ite landfill typically accepts other wastes, - . - . . _.- - . ··, 

which could have the potentia l to increase the toxicity of the SEAD- 16 and -17 materia l. 

A lternative 2 was assigned the next to the lowest score since it does not invo lve treatment nor 

reduction in toxic ity. A lternative 1 was ass igned the lowest score since there is no reduction in the 

tox ic ity of lead in so il and ditch so il or in the on-s ite buildings . 

4.6.3.2 Reduction in Mobili ty 

Mob ility reduction factors are c lose ly related to those that involve reductions in tox icity. As the 

foc us of this effort is to reduce the concentration of inorganic compounds, specifica lly lead, this 

assessment ranked a lternati ves that invo lved a chemica l or physical reaction resulting in the 

format ion of a less mobile state of the metals, as preferable over a lternatives that did not involve a 

beneficia l reaction. A benefic ial reaction is a reaction that results in the formation of in soluble 

compounds li ke hydrox ides . . Such compounds wi ll be produced during the stab ilization process . 

Other beneficial reactions inc lude the format ion of the base meta l that would be produced during 

the e lectrochemica l process of reducing and recoveri ng meta llic ions fo llowing so il washi ng a)1d 

ac id extraction. In genera l, a lternatives that invo lve treatment, e ither from entra inment or metals 

remova l, reduction and/or recovery, were considered favorab le in red ucing mobili ty . Alternatives 

that involve conta inment a lso provide mobi lity reduction, but these a lternatives were viewed as less 

desirable since the mobility reduction is dependent on mainta ining the integri ty of the conta inment 

system. U ncerta inti es assoc iated with containment systems, i. e. fo rmat ion of leaks, were 

considered as facto rs that would decrease the ab ili ty of an a lternative to red uce mobility and were 

ranked slightly be low treatment a lternati ves. 
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Alternative 6 was assigned a score of 6 since it treats the coarse grai n materi a l, reduces the volume 

of material that requi res disposal , and provides a potential for inorganic treatment. Alternatives 5 

and 4 are similar in nature and were ass igned a score of 5 and 4, respective ly. Landfilling is a 

conta inment and iso lation remediation approach and will reduce mobility of the waste. In addition , 

these alternatives will utilize a treatment (such as stabilization) if the materi a l exceeds the toxicity 

characteristics. Alternative 5 was ass igned a score higher than Alternative 4 because SEDA would 

have better control of the materia l being placed and the manner in w hich it is placed. Although 

Alternative 3 invo lves treatment that would reduce the toxic ity by binding meta ls in a stabilized 

matrix, there is unce11a inty about the degree and depth of mixi ng and stabiliz ing. Alternative 3 was 

ass igned a score of 3. A lternat ive 2 was ass igned the next to the lowest score s ince it does not 

invo lve treatment nor 1,educ;tio_11 __ in mobility, other than the phys ica l restri ctions of mobility 

resulting from the so il cover. · A lternative 1 was ass igned the lowest score since there is no 

treatment, reduct ion in the mobility, o r remediation of the on-site buildings . 

4.6.3.3 Reduction in Volume 

A lternat ives that cause an increase in vo lume were ranked lower than those a lternatives that do not. 

A lternative 6 is intended to reduce the contaminated mater ia l vo lume and was ass igned the hi ghest 

score. A ltern at ive 2 was ass igned a score of 5 s ince this alternative w ill not di sturb the surface and 

subsurface so il s, and the excavated ditch so il w ill be di sposed and compacted in a landfill. 

A lternat ive I was ass igned a score of 4 sin ce there is no vo lume reduction or increase. A lte rnatives 

5 and 4 are similar in nature and were ass igned scores of 3 and 2, respective ly. Both a lternatives 

invo lve limited amoun t vo lume increase due to stabilization and excavation of ditch so il. However, 

A lternat ive 5 was ranked s lightly l1igher than A lternative 4 because the uncerta inties associated 

w ith the compact ion process (which is considered a vo lum e red uction process), that is used prior to 

pl ac ing the soi ls in a landfill are more controlled in an on-s ite landfill than an off-s ite landfill. 

A lternative 3 was assigned the lowest score s ince it w ill result in a 20 to 50 percent vo lume 

increase, depending on the type of additive and dosage. 

The ranking of the above three facto rs is: Alternat ive 6 > 5 > 4 > 3 = 2 > I. Considering the 

hum an hea lth and environmenta l protectiveness, which is the major bas is fo r the remedi a l action, 

the a lternative scoring fo r the criterion of reduction of toxicity, mobi li ty, o r vo lum e through 

treatment were, from highest to lowest: A lternat ive 6 > 5 > 4 > 3 > 2 > 1. 
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4.6.4 Short-Term Effectiveness 

The assessment of short-term effectiveness was based on factors that could ca t,1 se exposure to 

hum an and env ironmenta l receptors such as exposure, phys ica l hazards, and construction duration. 

Excavation is considered to lower sho1t-term worker and environm ental protectiveness, even with 

the use of dust contro ls and personal protection equipm ent by remedi ation workers. Other factors 

that increase sh01t-term human health ri sks are activities that increase exposure such as exh aust, 

dust, and hand excavation, water runoff during excavation, and phys ica l and/or no ise hazards. 

Factors that increase short-term environm enta l ri sks are activities that di sturb the natural conditions 

such as : setup of fie ld offices and stag ing a reas, dewatering, eros ion contro l, movement of heavy 

equipment, di sturbance_ to wetl ands, and no ise haza rds. These activities contribute to increase 

sho1t -term env ironmenta l ri sk by either increas ing fu giti ve dust emiss ions, decreas ing ava ilable 

w ildlife habitat or causing noise that w ill di sturb env ironmenta l receptors. A lternatives identified 

as limiting these exposure scenarios were ranked higher than those that d id not. 

A lternative I was ass igned a score of 6 smce no construction or transpo1tation is perfo rmed. 

A lternative 2 was ass igned a score of 5 since thi s a lternative does not invo lve a large amount of 

excavation and can be implemented re lati ve ly quick ly, considering that it does not require 

spec ia li zed equipment or vendors. Off-s ite transpo1tation is limited and only inc ludes so il 

excavated fro m the dra inage ditches, buildi ng materi a l and debri s, and materi a ls fo r the cap 

(topso il , comm on fill , and fi lter fa bric.) The later facto r can be lim ited th ro ugh the use of on-site 

borrow so il s. It has limited sho1t-term impact to w ild life habitat. 

A lternat ive 4 was ass igned a score of 4. Although thi s a lternati ve in vo lves on-site excavati on and 

off-s ite transpo1tati on, it does not required addi t iona l handling for treatment (as does A lternative 6) 

or cause increase dust exposure (as does A lternati ve 3.) It does not requi re spec ia li zed equipment 

and can be perfo rm ed effi c iently and quick ly. Off-site hauling is not perceived as having a 

s ignificant effect on the env ironm enta l receptors because truck traffi c would be limited to existing 

roadways . The construction du rat ion would be re lat ive ly short and env ironmenta l exposure to 

contaminants would be e liminated. These factors, in additi on to the fact that no w ildli fe habitat or 

resources would be lost, were grounds for rating thi s alternative moderate ly high. 

A lternative 6 requires the same amount of excavation and less vo lume of off-s ite transp01tation 

than A lternative 4. However, A lternative 6 req uires the excavated materia l to be handled m ore than 

A lternat ive 4 and requires stag ing areas for trea tment. Thi s extra handling is required to 
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consolidate and treat the materi a l and increases the on-s ite worker's exposure to the materi a l 

th rough direct contact and dust and increases environmenta l ri sks. In addi t ion, thi s a lternative 

requires specia li zed vendors and storage of ac ids or other materi a ls that can cause spills. Therefore 

this a lternative was considered only moderate ly protective and was ass igned a score of 3. 

Although Alternative 3 requires the same amount of excavation as A lternative 2, it was ass igned a 

score of 2. The stabilization mixing process has the potentia l to generate a significant amount of 

on-site dust, especia ll y if dry powder is used instead of a slurry. The dust would increase ri sk to 

on-s ite workers and require them to wear protective breathing apparatuses. The dust w ill a lso 

impact the surro unding environm ent. In addi tion, stabilization is a spec ia li zed process that requires 

off-s ite hauling of addi t iv_e~ and :a ,treatabili ty testing program . Therefore, the tim e to implement 

this a lternative is greater than Altei-native 2. 

A lternative 5 was ass igned the lowest score smce it not only requires the same amount of 

excavations as A lternatives 4 and 6, bu t it a lso requi res a substantia l amount of off-site hauling 

(HDPE, comm on fill , dra inage sand, clay, rip-rap, grave l, pipe), equipm ent, and manpower to 

construct the landfi ll. It a lso requires the excavated materi a l to be placed and compacted in the 

landfi ll , resulting in increase exposure to the on-s ite worker. In add ition, because it requi res specific 

pe rmi ts , spec ia li zed vendors (i. e. HOPE), and the construction of the landfi ll prior to remediation, it 

can not be implemented as quick ly as the other a lternatives. It was a lso considered as contributing 

to environm enta l ri sk by decreas ing habi tat for w ildli fe. 

Therefore, a lternative scoring fo r the criterion of short-term effectiveness were, fro m highest to 

lowest: A lternat ive I > 2 > 4 > 6 > 3 > 5. 

-t 
4.6.5 Implementabilitv 

Implementabili ty is a measure of both the technical and administrat ive ease and like lihood that an 

al ternative w ill be implemented . Site fac tors, such as access around wetlands, dewatering, weather, 

and w ildlife nesting, are examples of construction difficul ties that reduce the implementability of 

an a lternat ive. Long-term moni tor ing requirements and continued attention are a lso cons idered as 

negative facto rs. The ability of an a lternative to obta in necessary regulatory permits and the 

ava ilability of vendors to implement an a lternat ive are addi t ional factors that could affect the ease 

of an a lternative to be impl emented . Implementab ility has been separated into three subcategories: 

technical feas ibili ty, ad mini strative feas ibility, and avai labili ty. The score fo r thi s category was 
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based on the subtota l score of the above subcategories . 

4.6.5.1 Technical Feasibility 

Both construction and monitoring the effectiveness of the remedy have been considered while 

eva luating technical feas ibility. There are no current restri ctions at e ither SEAD- 16 or 17 that 

would prevent construction activit ies. The site is located in a remote section of the depot and has 

easy access from severa l directions. S ince the fac ili ty is a military reservation, there are security 

restri ctions that w ill need to be adhered to , inc luding restrictions on the use of open fl ames and 

spark produc ing dev ices. These restri ctions are not considered significant enough to affect the 

abili ty of an alternat ive to be constructed. The dra inage ditches are adj acent to the site but are not 

considered to be large enough to cause di ffi culti es in implementing an a lternative. Winter 

conditions can be severe but are temporary. 

Conta inment or landfi ll a lternatives require monitoring as we ll as O & M to mainta in the slopes, 

vegetat ive growth, and storm water contro ls. Typica lly, monitoring invo lves a network of 

moni to ring we ll s that are strategica ll y placed to detect a potentia l re lease. For SEAD-1 6 and - 17, 

a ll a lternatives w ill require groundwate r monitoring as we ll as annual d itch so il sampling. Th e 

purpose of the ditch so il sampling is to ensure that Kendaia Creek is not impacted by res idual 

so il at the site . In accordance w ith the Federa l Facility Agreement CERCLA SECTION 120, 

Docket N umber: ll -CERCLA-FFA-00202 , the monito ring program wi ll be rev iewed after five 

years. At thi s t im e, mod ifi cat ion may be implemented to the moni torin g program, if appropriate. 

A lternative I was assigned the highest score s ince it would be the eas iest to implement and require 

no long-term monitor ing . Alternati ve 2 invo lves leav ing so il s in place and constructing a so il cover. 

From the construction po int of view, thi s w ill involve routine earthmov ing work , such as hauling, 

spreading and compacting so il s. However, A lternative 2 requires groundwater monitoring and O & 

M , such as mainta ining vegetation to protect the so il cover. Alternative 4 invo lves excavation, 

stockpiling, testing, and transportation. In addition, off-s ite stabil ization may be necessary prior to 

di sposa l. However, A lternative 4 will remove a ll source materi a l from the s ite and di spose of it in 

an off-s ite landfi ll. The off-s ite landfi ll w ill be moni tored by the landfill itse lf, and not by SEDA. 

T his a lternative would only req ui re groundwater and ditch so il sampling. Therefore A lternative 4 

was ass igned a score of 5 and Alternative 2 was assigned a score _of 4. 
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Alternative 6 was assigned a score of 3 since it has similar requirement for long-term monitoring as 

Alternative 4 while it requires excavation, stockpiling, a specialized treatment process, and water 

treatment. Alternative 3 was assigned a score of 2 since it involves specialized in situ mixing 

equipment, a treatabili ty testing program, and close construction monitoring of the dosage 

application. It also requires groundwater monitoring and O & M, such as maintaining vegetation to 

protect the soil cover. 

Alternative 5 was assigned the lowest score since it involves not only excavation, stockpiling, 

testing, and hauling, but also construction of a bottom liner, leachate collection system, cover 

system, gas venting controls, erosion controls, and stormwater controls . Although technically 

feasible to construct, the presence of shaUow bedrock and the requirements of strict quality 

assurance make this alternativ·e to be the most difficult to construct. In addition, Alternative 5 will 

require monitoring of the groundwater, gas vents, leachate collection syste1n, and O & M of the 

leachate collection system and impermeable cap . 

4.6.5.2 Administrative Feasibility 

In genera l, alternatives that meet remedial action objectives, comply with ARARs, reduce human 

health and ecological ri sk, minimize off-site disposal , are permanent and reduce the toxicity, 

mobility and volume of pollutants will meet the goals of the NCP and are considered to be the 

agency preferred alternatives. 

Alternative 6 was assigned a score of 6 since this alternative will minimize off-site disposal, is 

permanent, and reduces the toxicity, mobility, and volume of the pollutants. Alternative 3 was 

assigned the next highest score since it involves treatment that will permanently bind the metals on­

site and requires minimal off-site disposal. Alternative 2 was assigned a score of 4 since it involves 

minimal off-site disposal. Alternatives 5 and 4 are similar in nature and were assigned scores of 3 

and 2, respectively. These alternatives involve a limited amount of treatment by stabilization 

followed by landfilling. Since landfills are not considered permanent, these alternatives were 

ranked low. Alternative 5 was ranked slightly higher than Alternative 4 since an on-site landfill 

will minimize off-site disposal. Alternative 1 was assigned the lowest score since it does not meet 

the remedial action objectives for the site and is considered to be the least permanent alternative. 
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4.6.5.3 A vaila bili ty 

The evaluation of availability considers the ava ilability of vendors, equipment and space for 

implementing an alternative. Alternatives that involve highly specialized equipment or vendors 

that tend to delay the construction schedule were considered to be negative factors. 

Alternative I was assigned the highest score since it is readily ava ilable. Alternative 2 was assigned 

the next highest score since it involves leav ing so ils in place and constructing a so il cover. The 

construction of the so il cover involves routine earthmoving work, such as hauling, spreading and 

compacting so ils, which numerous contractors are ava ilable and qualified to perfo rm . Alternative 4 

was ass igned a scor~ of 4 bec_ausl;! . it i1J_vq lyes excavation, stockpiling, testing, transportation, and 

locating an off-site landfi ll quali fied to stabilize materia l. 

A lte rnative 5 was ass igned a score 3. Even though this alternative requires an HDPE liner installer 

and a gas vent driller as we ll as locating impermeable clay and free draining sand, these services are 

not considered specialties and are somewhat readily ava ilable. 

A lternative 3 was ass igned a score of 2 s ince it involves specialized in situ mixing eq uipment, 

which is more complicated than si mpl e excavating. Alternat ive 6 was ass igned a score of I since it 

requires a specia li zed treatment process . T he equipm ent fo r thi s alternative is more specialized 

than that required fo r A lternative 3, therefore it was ass igned a lower ranking. _ 

Based on the subtotal score for these categories, the a lternative scoring fo r the cri terion of 

im plementibili ty were, fro m highest to lowest: Alternative 2 > I > 4 > 6 > 3 > 5. 

4.6.6 Cost 

Costs are evaluated fo r both capital and O & M based upon vendor quotes, quantity estimates, 

experience at other remedial action sites and engineering j udgement. The costs are prov ided for 

feas ibility analyses and are considered to be order of magnitude estimates fo r screening purposes, 

accurate within -30% to +5 0% range. Capital costs are those requi red to implement an alternative, 

such as materials, labor and other direct costs (equipment and fac ilities renta ls.) 0 & M costs are 

those required to mainta in an alternative and include labor, equipment, and analytical fo r items such 

as groundwater moni toring, leachate collection, .and cap maintenance. The tota l cost for each 

a lternative is the sum of the capi ta l cost and the O & M cost. 
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4.6.6.1 Capital Cost 

Capital costs for remedial alternatives have been estimated fo r the primary unit operation associated 

w ith each of the six alternatives. These estimates are intended to prov ide an indication of the cost 

assoc iated w ith each alternative and a bas is for comparison between the alternatives. The estimated 

capital costs are presented in Table 4-3. A more deta il cost estimate fo r the reta ined alternatives is 

provided in Section 6 and Appendix E. The items li sted in Table 4-3 have been determined to be 

the most significaµt unit costs fo r each alternative. Costs such as mobilization, erosion control , 

access roads, backfilling, unexploded ord inance clearing, and demobilization are incurred by all 

a lternatives and hav~ 11ot beeri ·considered as part of thi s estimate. So il vo lum es have been 

estimated based on a lead cleanup concentration of 1250 mg/kg. Costs associated w ith Alternative 

2, 4, and 6 were estim ated assuming that the so il and ditch so il require stabilization prior to disposal 

into an off-s ite landfi ll and that stabilization w ill be perfo rm ed off-s ite. Capital costs fo r each 

alternative have been estimated based on the estimated in situ vo lume of material shown in the 

table. 

The no action alternative received the highest score because there are no costs assoc iated w ith th is 

remedial action. Alternative 2 is estimated to have the second lowest cost. The ditch soil and 

building material will be di sposed off-s ite and the surface so ils will be contained by a so il cover, 

which is a relative ly inexpensive operation to complete . Alternative 4 received a score of 4, 

primarily because of the larger amount of material requiring off-site disposa l. A lternative 3 and 6 

received scores of 3 and 2, respecti ve ly. Both alternati ves require a specialty contractor, treatability 

programs, and mobilization _of specialty equipment. In addition, Alternative 6 requires off-site 

disposa l of the fine grai ned mate ria l. Because of the re lative ly small vo lume of material, it is 

estimated that Alternative 5 w ill not be a cost effective alternative. The small quantity of material 

does not warrant the costs of perm itting, operating, maintaining, and designing a Subtitle D Landfill 

on-s ite . 

4.6.6.2 Operation and Maintenance Cost 

Long-term operation and maintenance costs are incurred after remedial action is completed. The 

costs are based on semi-annual moni toring of 12 we ll s and annual monitoring of ditch so il a t fo ur 
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TABLE 4-3 
SENECA ARMY DEPOT ACTIVITY 

SEAD-16 AND 17 FEASIBILITY STUDY 
ESTIMATED PRELIMINARY CAPITAL COST 

Est. vol. Est. unit Est . capital 
Alternative Significant unit cost (cy) cost ($/cy) cost ($) Ranking 

1 
2 
3 
4 
5 
6 

Notes: 

(1) (2) 
No action 0 $ - $ -
Off-site ditch soil disposal 377 $ 175.5 $ 66 ,164 
In situ stabilization 3,387 $ 200.0 $ 677,400 
Off-site soil and ditch soil disposal 3,387 $ 175.5 $ 594,419 
Construction of new landfill 3,387 $ 225 .0 $ 762,075 
Soil washing 3,387 $ 155.0 $ 524,985 
Off-site disposal of fine material 1,128 $ 175.5 $ 197,941 

1. Cost are estimated based on in situ volumes (see Section 2.8 .1 and 2.8.2). 
Detail costs (Section 6) incorporate expansion factor associated with excavation . 

Disposal volume includes 100 cy of building material and debris. 
2 . Off-site disposal cost assumes all material requires off-site stabilization . 

Off-site disposal costs are based on quotes from Earthwatch Waste Systems and 
CWM Chemical Services, Inc. Disposal cost for hazardous material is $117/ton 

6 
5 
3 
4 
1 
2 

(or $175/cy) and disposal cost for non-hazardous material is $31.50/ton (or $47.25/cy) . 
For estimation purpose, all material is assumed to be disposed at Subtitle C Landfill. 

Soil washing cost based on conversation with Bergmann USA, Parsons files , and 
MCASES estimated cost. 

On-site landfill cost based on experience and Parsons files . 
In situ stabilization cost based on conversations with Site Remediation Services 

(East Windsor, CT) , United Retek Corp (Hollaston, MA) , Williams Environmental 
Services, Inc (Atlanta , GA) , and Silicate Technology Corp (Scottsdale , Arizona) , 
and the EPA Brownfields Cleanup Fact Sheet. 
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locations. In addition , A lternatives 2 and 3 require routine maintenance associated with the soi l 

cover. The costs are based on estimates presented in Appendix E and are as follows: 

Alternative 

2 

3 

4 

5 

6 

Estimated Annual 

O&M Cost (+50%, -30%) 

$0 

$45,440 

$45,440 

$40,440 

. $~1 ,688 

$40,440 

Ranking 

6 

2 

3 

5 

4 

A lternative I , the no action alternative, was ranked the highest because there would be no O&M 

costs. All the a lternatives consist of groundwater monitoring and ditch soil sampling. A lternatives 

4 and 6 do not require addition O & M . Alternative 4 was ranked higher than A lternative 6 because 

the contaminated so il would be removed from the site and the likelihood of future activities 

associated with a release will be the least. Alternatives 2 and 3 requi re continued O & M of the soil 

cover. A lternative 3 was ranked hi gher than Alternative 2 because the contaminated soil wou ld be 

stabi li zed in place and the like lihood of future activities associated w ith a release w ill be the least. 

Alternative 5 was ranked the lowest s ince it will involve monitoring the leachate co llection system, 

groundwater, and soil cover. In addition , the landfill contains contaminated material and has the 

most requirements for a future maintenance activities of all alternatives. 

Bas!;!d 011 the.,:;,5ubtota l score for these categories, the alternative scoring for the criterion of cost 
' .·-

were, from highest to lowest: A lternative I > 4 > 2 > 6 > 3 > 5. 

4.6.7 Screening 

The results of the screening of soi l remediation alternatives are provided on Table 4-2. Alternatives 

5 and 3 had the lowest total scores of 12. The no action alternative and the containment alternative 

had the next lowest total score of 19. The innovative treatment alternative had total score of 21. 

Alternative 4, off-site disposal alternative scored highest with a total score of 22. A lternatives 4, 5, 

and 6 all inc lude excavating and disposing of soil. A lternative 5 ranks the lowest of a ll a lternatives 

in 3 of the 5 criteria and the lowest among Alternatives 4 and 6 in one of the criteria . T herefore, 
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Alternative 5 was screened out and Alternative 4 and 6 were retained. 

Both Alternatives 2 and 3 leave soil in place and include placement of a soi l cap . Among the five 

screening criteria, Alternative 3 ranks a slightly higher than Alternative 2 in long-term effectiveness 

and permanence and reduction of toxicity, mobility, or volume through treatment while ranks much 

lower in short-term effectiveness, implementibility, and cost. The total score for Alternative 3 is 

lower than Alternatives 2, 4, and 6. In addition, as discussed in Section I, the metals in the site soil 

tend to strongly bind to the soil particles instead of leaching into the groundwater. Based on this 

reasoning and the screening scores, Alternative 3 has little advantage over Alternative 2 in 

protecting groundwater and reducing toxicity and mobility and was not retained for further 

eva luation . Alternatives 2, 4, and 6 were retained for detailed evaluation. In addition, Alternative I 

was retained for to provide a baseline for comparison with the retained alternatives. 
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5 TREATABILITY STUDIES 

5.1 INTRODUCTION 

In general , treatabili ty studies have three primary objectives: 

prov ide suffi cient data to a llow treatment alternatives to be fu ll y developed and evaluated; 

• support the selection of a treatment alternative; and 

• reduce cost and perform ance uncerta inties so that a treatment alternative can be selected . 

There are three stages in the CERCLA process in which treatability studies may be used, remedy 

screening, remedy select ion, and remedy design. In the remedy screening phase treatability studies 

are des igned to establi sh whether or not a technology can effective ly treat a g iven waste . These 

studies genera lly prov ide li tt le cost or des ign data. In the next stage, remedy selection, treatabili ty 

studies are used to evaluate the site-specific performance of each technology in order to support 

se lection of an a lternative. T reatability stud ies in the remedy selection stage may yield info rmation 

on 7 of the 9 technology eva luation criteria, including: (EPA, 1992) 

overa ll protecti on of human health and the environment; 

compliance with ARARs; 

long-term effectiveness and permanence; 

reduction of tox ic ity, mobility, or vo lume; 

short-term effectiveness ; 

implementability; and 

cost. 

Thi s mid-stage of the CERCLA process is impl emented prior to the Record of Decis ion (ROD) and 

would be referred to as a pre-ROD treatabili ty study. 

The last stage of the CERCLA process is the remedial des ign / remedia l act ion (RD/RA) stage. 

Thi s stage is implemented after the ROD has been signed, and these treatability studies are often 

referred to as post-ROD treatabili ty studies. Post-ROD treatability stud ies prov ide deta il des ign, 

cost, and performance data necessary to optimize and implement the remedy. Thi s info rmation is 

then used to des ign the remedia l treatm ent process, refine the remedial action cost estimate, and 
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make accurate predictions of the time required for remediation. 

At SEAD-16 and -17, post-ROD treatability studies are recommended only. Both stabilization and 

so il washing are techniques that have been previously demonstrated to meet the operable unit's 

c leanup criteria. This means that substantia l treatabili ty and remedial work has been performed 

w ith these technologies on other sites w ith similar wastes. The treatability study results can be used 

to finalize the remedial selection, design and specifications as we ll as to develop a deta iled cost 

estimate. Sect ion 5.2 provides a brief overview of the post-ROD treatability study process . 

Sections 5.3 and 5.4 describe the detailed treatability procedures for stabili zation and so il washing, 

respectively. 

5.2 REMEDIAL DESIGN/REMEDIAL ACTION TREATABILITY STUDIES 

As described above, thi s discussion will foc us on those treatab il ity studies conducted after the ROD 

has been signed. The primary goals of a post-ROD treatabili ty study are to develop detai l design 

and cost data, to confirm treatability performance, and to se lect vendors capable of performing the 

work. 

T hese studies can be conducted e ither in the laboratory or field , at bench or pilot scale. For this 

project and because stabilizat ion and so il washing have been prev iously demonstrated, the 

treatability studies w ill likely be conducted in the laboratory by e ither the Army or the potentia l 

vendors. 

Bench-scale testing is usua ll y conducted in the laboratory, and can be used to estab li sh treatment 

desi gn parameters. Bench~scaie testing is L1seful fo r established techno logies si nce it can be used to 

pinpoint site-specific operating parameters . Pilot-scale testing can be done e ither at the site or in 

the laboratory. In pilot-scale testing, actual l:!q uipment or smaller vers ions of the actual equipment 

are used. Since stabi lization and soi l washing are demonstrated and established technologies, 

laboratory bench-scale treatability testing is most appropriate fo r SEAD- 16 and -17 . 

The first step in any treatability study is to establish treatment goa ls. These goa ls include, but are 

not limited to the attainment of ARARs. For example, an ARAR for the stabi li zed so il is that they 

are not Toxic ity Characteri st ic (TC) hazardous waste. An additional treatment cr iteria which is not 

an ARAR, would be if the stabilized materia l meets the landfill strength cri teri a. The treatability 

study workp lan should c learly delineate all treatment criteri a. 
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The next step is to identify the Data Q uali ty O bjectives (DQOs) and to prepare the treatability study 

workplan. DQOs are quali tative and quant itative statements that specify the requirements for the 

data co llected during the program . The fin a l DQOs will be incorporated into the treatability study 

des ign, workplan, sampling and analys is plan, and chemical data acqu is ition plan and will ensure 

that the data co llected are of suffic ient qua lity to support the obj ectives of the treatabili ty study. 

Rigorous Q uali ty Assurance/Quali ty Contro l (QA/QC) will be required . Since the QA/QC required. 

w ill be similar to that required fo r the remedial investigation, the chemical data acquisit ion plan 

developed in support of the Remedial Investigation/Feas ibility Study (Rl/FS) (MAIN , 1991) can be 

modi fied for use i11 the treatabili ty testing. 

The subsecti ons gene~a ll y :inciL;ded i;1 ~ treatability study workplan are : 

Project description 

Remedia l techno logy description 

Test obj ectives 

Experimenta l des ign and procedures 

Equipment and materi als 

Sampling and analys is 

Data management 

Data analys is and interpretation 

Hea lth and safety 

Residuals management 

Communi ty re lat ions 

Repo1ts 

Schedule 

Management and staffi ng 

Budget 

Not every one of these items w ill be described in deta il in each workp lan, but it is important to at 

least consider each item. Most of the section titl es are se lf-explanatory and w i II not be described in 

deta il , but there are severa l poin ts which will be highlighted . F irst, health and safety meri ts its own 

section in the workp lan. If the so il to be remediated is a hazardous waste, the party implementing 

the work plan will be requ ired to fo llow the health and safety plan and be in full compliance w ith 

a ll Occupational Safety and Hea lth Administration (OSHA) and EPA regulat ions that perta in to 

working with hazardous wastes . 
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Residuals management is another important issue. Any soil, which is not successfully treated, is 

still considered a hazardous waste. In addition, any residuals generated during testing may be 

hazardous wastes. These materials must be handled and disposed of accordingly. 

Once the vendors have been selected, representative samples with sufficient volume will be 

collected, composited, and distributed to each vendor. Compositing the samples assure that each 

vendor will be testing similar material and able the results to be compared with each other. The 

sample volume should be based on the number of tests to be completed and the volume of soil 

required for each test. Homogenization and removal of oversize material by s iev ing are 

recommended to create.uniform samples prior to completing the treatability study. 

Once the vendors have completed their studies, the data will be reviewed and assessed for items 

such as cost and constructability and design and specifications will be developed . 

5.3 STABILIZATION TREAT ABILITY STUDIES 

The first step in the stabilization treatability study for SEAD-16 and -1 7 (Alternative 4) is to 

determine whether the soils meet the disposal acceptance criteria for the selected off-site landfill. 

The primary criteria for disposal is that the waste cannot be a RCRA hazardous waste. Material 

that fails the TCLP test (EPA Test Methods SW-846, Method 1311) must be treated so it no 

longer exhibit hazardous characteristics. This requires representati ve samples to be obtained 

from the site and tested for TCLP. Based on Parsons ES's experience at the SEDA OB Grounds 

site, it is expected that some percentage of th e excavated so il s and ditch so il s will exceed the 

TCLP critei-i a. 

Once the necessity for treatment has been determined, treatment objectives will be established. 

In addition to meeting the TCLP criteria, other objectives such as shear strength and volume 

reduction may be necessary. Typically, a minimum shear strength value is required to support 

construction equipment in landfills as well as maintain slope stability. Also, a stabilization 

process that minimizes volume increase is desirable to minimize disposal costs. Other objectives 

may include one of more of the following: 

• Determine the most economical mix desi gn; 

• Identify handling problems such as oversize material ; 
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• Assess phys ica l and chemical uni fo rmity of the waste; 

O nce the treatment obj ectives are established, the next step is to determine the DQOs and 

prepare the workpl an. The workplan should include procedures fo r co llecting samples and 

spec ifi c tests to be perfo rmed. A deta iled di scuss ion of treatability studi es fo r stabili zation is 

contained in the USA CE Technical Letter No. 1110-1 - 158, dated 28 February 1995, which 

should be consulted during preparation of the work plan. 

The next step is to obtain the samples and to perform base line laboratory testing. Base lin e testing 

can inc lude but is not limi ted to meta ls analys is, moisture content, grain size di stribution, shear 

strength , and density testing . . 8 a.sed on the base line testing, stabilizat ion additions can be 
- ·.--._ -.. 

se lected. Common stabilizatioh additives include cement, lime (or lime kiln dust), and fl y ash. 

M ost vendors also use proprietary additives. The selected additive or additives will be mi xed with 

the so il at varying dosages. Two to three dosages are typica lly used, depending on the material' s 

chemical consti tuents, water content, shear strength, and grain size distribution. 

After specified cure times (such as I, 3, 7, and 14 days), the mixtures is tested to determine if the 

treatment criteri a are met. Tests may include TCLP, shear strength, vo lume increase, and moisture 

content. The actual test ing schedule and parameter li st will vary, depending on the vendor and the 

fin al di spos ition of the treated so il. Each vendor will then prepare a final report, which presents the 

test results and recommends which additives and cure time meet the treatment cri teri a. The Army 

will then evaluate the resul ts to determine the most cost-effect ive additi ve that meets the treatment 

cr iteri a. 

The results ofthe treatability study wi ll then be used to prepare the final des ign and specifications. 
• I "?f' . -- - . 

It is antic ipat~d that the des ign w ill invo lve perfo rmance specifications geared towards meeting the 

treatment criteri a, as opposed to des ign criteria that spec ify the additive and dosage to be used. 

5.4 SOIL WASHING TREATABILITY STUDIES 

The obj ectives of so il washing study are similar to those of the stabilization study. Additional 

objectives inc lude minimizing the amount of water or solution that requires treatment, maximizing 

the effectiveness of phys ica l separation, and evaluating treatment processes of the fine grain 

materia l. The overa ll procedure fo r the treatabili ty study is also simil ar to that fo r the stabilization 

treatabili ty study. DQOs and a work plan w ill be developed to describe the goals of the study and 
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representative samples will be collected. 

Once the DQOs have been established and the workplan has been completed, the samples can be 

obtained and baseline laboratory testing performed. Baseline testing includes metals and TCLP 

analyses and water content, grain size distribution (sieve and hydrometer), total organic carbon, 

pH, and soil mineralogy testing. 

Upon completion of baseline testing, the soil samples are placed in a series of jars and an equal 

volume of liquid is added to each jar. Typically, water is used. However, other liquids such as 

aqueous solutions of surfactants, chelating agents, or other dispersing agents can also be used with 

varying pH. The jars are shaken and the contents are poured into a 2 mm sieve. After rinsing the 

retained soils with clean water and allowing it to dry, the so ils are evaluated base on gradation as 

well as chemical constituents. 

The next step is to perform the berich-scale testing. Bench scale testing is more involved than the 

jar testing and optimal wash times, washwater to soil ratios, and rinsewater to washwater ratios are 

determined. Once these values are determined with plain water, other liquids (determined to be 

effective in the jar testing stage) can be used. Each solution is evaluated to determine which is most 

effective in removing hazardous constituents from the coarse fraction . 

C hemical analysis on the separated soil fractions can be performed. Often, most of the chemical 

constituents are associated with the fine fraction in the soil. When this is the case, wet separation 

unit operations can significantly reduce the quantity of soil that needs to be treated. By analyzing 

the different fractions prior to treatment, the distribution of the potentially hazardous constituents 

with respect to particle size can be determined . The solutions that y ield satisfactory results are 

carried over to the next stage of the study. 

The fine grain material can be further treated using the acid leaching process, stabilization, or other 

treatments. Acid treatment is used to remove inorganic components and can be analyzed to 

determine whether it is effective for solubilizing metal contaminants and the process meets the 

remediation requirements established for the site. The wash water and rinse water will also be 

analyzed for mass balance purposes, and for determining the best treatment and disposal option for 

the washwater. If necessary, treatability testing will be conducted on the washwater. Stabilization 

can be analyzed in a similar manner as described in Section 5.3. 

The last step is evaluating the results of the treatability study. Analytical data taken before and 
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after the washing are used to determine the removal effi ciency. The particle size distributions can 

be used to estimate the volume reduction of the process. The effectiveness of the washwater 

treatment and fin e so il separation must also be considered. These results will then be used to size 

the final unit, specify the reagents and reagent ratios, and prepare a detailed cost estimate for the 

process . 
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6 DETAILED ANALYSIS OF ALTERNATIVES 

6.1 GENERAL 

The fo ur retained remedial action a lternatives represent a range of waste management strategies that 

address th e human hea lth and environm enta l concerns associated with SEAD- 16 and -17. Although th~ 

se lected a lternative(s) will be furth er refin ed as necessary during the des ign phase, a more detailed 

descripti on of each a lternative is presented . In addition, a di scuss ion of the alternatives with respect to 

overa ll protecti on of hum an health and the env ironment; ARAR compliance; long-term effectiveness and 

permanence; reduction of tox ic ity, mob ility, or vo lume through treatment; sh ort-term effectiveness; 

impl ementability; and cost is· presentecl : · 

The ana lys is of each alternative w ith res pect to overa ll protecti on of human hea lth and the env ironment 

prov id es an evaluation of how the alternative reduces the ri sk from potenti a l exposure pathways and 

meets the s ite-specific c leanup goa ls. C leanup goa ls presented in Tables 2-4 and 2-5 were deve loped for 

on- s ite so il s, ditch so il s, and building mater ial and debri s. The c leanup goa ls are proposed by the Army 

to protect human hea lth and the environment and meet USEPA requirements fo r lead c leanup or 

NYS DOH industria l use or res identi a l use standard. F in a l c leanup goa ls for SEAD- 16 and - 17 w ill be 

estab li shed between NYSDEC, the USEPA, and th e Arm y. 

The ana lys is of each a ltern at ive w ith respect to ARAR compli ance prov ides an eva lu ation of how the 

a ltern ative complies w ith ARARs . A li st of ARARs is presented in Appendi x C. 

Long-term effecti veness and permane_nce_ are eva luated w ith respect to the magnitude of res idual ri sk 

remainin g from untreated waste · oi ·tre·ate'd res idua ls after the remedi a l action is complete, and the 

adequ acy and re liability of co ntrol s used to manage remaining waste (untreated waste and treatment 

residuals) over the long-term . O ne req uirement of CERCLA is that a remedial act ion should invo lve 

so luti ons w ith the hi ghest degrees of long-term effectiveness and permanence. That is, I ittle or no waste 

would remain at the site such that long-term ma intenance and monitoring are unnecessary and re liance 

on in stitutional control s is minimized . 

The discu ss ion of the reduction of toxi c ity, mob ility, or vo lum e th ro ugh treatment addresses the 

anti c ipated performance of the treatment techno logies involved w ith an a lte rnative. This evaluation 

re lates to one of the requirements by CERCLA that a se lected remed ial act ion employ treatment to 

reduce the toxicity, mobi lity, or vo lum e of haza rdous substances. The eva luat ion w ill determine the 
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amo unt of waste treated or destroyed, the reduction in toxicity, mobility, or volume, and the type and 

quantity of treatment res iduals that w ill remain . 

Eva luati on of a lternati ves with respect to short-term effect ive ness takes into accou nt protection of 

workers and the community during the remedial action , environmental impacts from imp lementing the 

action, and the time required to achieve c leanup goa ls . 

The analysis of impl ementability dea ls w ith the technical and administrative feas ibility of impl ementing 

the a lte rnatives and the ava ilability of necessary materia ls and serv ices. This cr iteria inc ludes the ability 

to construct and operate components of the alternatives; the availability of adequate off-s ite treatment, 

storage, and disposal services ; the availab ility of services, eq uipm ent, and spec iali sts; the abi li ty to 

monitor the effectiveness of remedial actions ; and the ability to obtai n necessary approvals from 

agenc ies. 

Detailed cost est imates are presented in th is report for the reta in ed a lternatives . The costs are based on 

infor mation fro m the MicroComputer Aided Cost Eng ineering System (MCASES, a component of the 

Tri-Service Automated Cost Engineer ing Syste m, TRACES), Version 1.2 (copyright 1994- 1997). 

Quotes from area suppli ers, generic unit costs, vendor information , conventi ona l cost estimating guides, 

and pri or exper ience are used to supp lement thi s info rm ation. T he cost estimates presented have been 

prepared for guidance in project eva luation. The actua l costs of the project w ill depend on true labor and 

mate ria ls costs at the time of construction. actua l s ite conditions, com pet it ive market conditi on, fin al 

proj ec t scope, and other variab les. The extent of contamination may a lso be revised. For examp le, as 

part of the fina l design , additi ona l surface so il sampl es w ill be obtai ned in southeast and east direction at 

SEAD-16 prior to the design of the remedial actio n. The results wi ll be eva luated and the boundary and 

cost wi 11 be rev ised if necessary. 

Co nstruction costs include those expenditures req uired to implement a remedial action. Both direct and 

indirect costs are cons idered in the development of construction cost est im ates. Direct costs inc lude 

construction costs or expenditures for eq uipm ent, labor, and mater ial s required to implement a remed ial 

action. Indirect costs inc lud e those associated with engineering, permitting, construction management, 

and other services necessary to carry out a remedial action. Groundwater and ditch ·soi l monitor ing as 

,.ve il as O & M costs, whi ch in c lade labor, maintenance mater ia ls, and purchased services, have also been 

est im ated. 

The detailed ana lys is of a lte rn at ives cons iders the exposure scenar ios and the s ix receptors presented in 

Sect ion I : 

I ) cu rrent on-s ite worke r, 
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2) future industrial worker, 

3) future on-s ite construction workers , 

4) future chi Id trespassers , 

5) future day care center child , and 

6) future day care center worker. 

SEDA has been placed on the base c losure li st fo r BRAC95 and the intended future use is 

industria l/commercia l. Therefore, the purpose of the remedial act ion obj ectives estab li shed in Section 2 

is to protect hum an health as appropri ate to the intended future use of SEAD- 16 and - 17 . Based on the 

screening in Section 4, Alternatives 2, 4, and 6 have been retained fo r deta il ed ana lys is in thi s section 

because they have the best potential for fulfilling the remedial act ion objecti ves. Alternat ive 1 .(No 

Action) has a lso been retai ned fo1: cqp1 par i_son purposes. The primary components of each alternative are 

shown in Table 6-1. The fo llow ing disct1ss ion is based on the proposed lead c leanup level in so il of 

1250 mg/kg, fo r the industria l use scenar io. In add ition and as discussed in Sect ions I and 2, the cost to 

remed iate lead in so il to a concentrat ion of 400 mg/kg wi ll a lso be estimated fo r the future residential 

use. A !so, the cost assoc iated with the remed iation of lead to concentrati ons of 1,000 mg/kg w i 11 a lso be 

es timated. This concentration leve l is based on the New York State Depaitment of Hea lth guide lines for 

indu stria l use. The cost assoc iated with the remediati on of lead to a concentration of 400 mg/kg, 

inc luding a ll other metal s to comply with NYSDEC TAGM va lues, was a lso eva luated. T he cost 

est imates are presented later in thi s section . 

6.2 ANALYSIS OF ALTERNATIVE 1: NO ACTION 

6.2.1 Definition of Alternative 1 

T he no action a lternative means that no remed ia l activities wil l be undertaken at SEAD-16 and -17. No 

111 0 11 itoring or security measures w i II be undertaken. Any attenuation of the threats posed by the si te to 

hum a n hea lth and the environm ent w ill be the result of natura l processes. C urrent security measures, 

whi c h include the SEDA-wide security act iv iti es that effect ive ly e liminate public access to the area, wi ll 

be e liminated or mod ifi ed depending upon whether the property is transferred or leased. Access to the 

s ite ca n be limited depending upon how the Army determines the property wi ll be used. 

T hi s a ltern ative wi ll be used as a baseline for comparison with the other a lte rnat ives deve loped as part of 

thi s feasibi lity study. 
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TABLE 6-1 
SENECA ARMY DEPOT ACTIVITY 

SEAD-16 AND 17 FEASIBILITY STUDY 
REMEDI AL ALTERNATIVES RETA INE D FOR DETAILED ANALYS IS 

TERNA T TECHNOLOGIES AN D PROCESSES 

I No Action 

2 On-site Containment: Institutional Controls/Soil Cover 

4 

6 

- Mobilize, site prep, c lear/grub, eros ion control , access roads, and survey 
- Construct permanent fence (institutional control s) 
- Unexploded ord inances clearance 
- Remove mate ria l/debris from abandoned buildings at SEAD-1 6 
- Excavate di tch so il w ith lead concentration > 1250 mg/kg 
- Stockpile ditch soi l and building debr is and perform TCLP tes ting 
- Perform cleanup verification testing 
- Transport d itch so il fa iling TCLP criteria to stabilization area (on-site or off-s ite) 
- Stabilize ditch so il exceeding TCLP criteri a (on-site or off-s ite) 
- Transport and dispose so il and materi al in an off-site landfill 
- Backfi ll drainage swales with I- foot topsoi l and hydroseed 

- Place so il cover (6 inch topsoil. 6 inch common fill & filter fabric) over so il > 1250 mg/kg and hydroseed 
- Demob ilize 
- Long-term O & M and monitoring 

Off-Site Disposal: Excava te/Stabilize/Off-site Disposal 
- Mobilize, s ite prep, clear/grub, erosion control , access roads , and survey 
- Unexploded ordinances clearance 

- Remove mate ri a l/debri s from abandoned buildings at SEAD-1 6 
- Excavate ditch so il wi th lead concentration > 1250 mg/kg 
- Excavate so il s wi th lead concent ration > 1250 mg/kg 
- Stockpi le and perform TCLP testi ng 
- Perform cleanup verification testing 
- Transport so il fai ling TCLP criteria to stabilization area (on-site or oft~site) 
- Stabilize so il exceed ing TCLP criteri a (on-site or off-site) 
- Transport and dispose soi l and material in an off-site landfi ll 
- Backfill drainage swales with I- foo t topso il and hydroseed 

- Backfill remainder of excavated area wi th comm on fill & topso il and hydroseed 
- Demob ilize 
- Long-term monitoring 

Innovat ive Treatment: Excavatc/\Vash/Backfill coarse fracti on/Trea t 
and dispose fin e fraction in an off-s ite landfill 
- Mobi lize, s ite prep. clear/grub. eros ion cont ro l, access roads, and survey 
- Unexploded ordinances clearance 

- Remove material/debri s from abandoned bui ldings at SEAD- 16 
- Excavate d itch so il with lead concentrat ion > 1250 mg/kg 
- Excavate so il s with lead concentration > 1250 mg/kg 
- Transport so il to on-s ite treatment staging area 
- Perform cleanup verification testing 
- So il wash; Phys ical separation of fine gra in from coarse gra in 
- Backfill clean coarse grain materi al 

- Stockpile and perform TCLP testing on fine g rain materi al 
- Transport fine grain material fa iling TCLP criteri a to treatment area (on-s ite or off-site) 
- Treat fine gra in mater ia l exceed ing TCLP criteri a (on-si te or off-s ite) 
- Transport and dispose fine gra in material in an off-s ite landfill 
- Backfi ll drainage swales with I- foo t topso il and hydroseed 
- Backfill remainder of excavated area with topso il and hydroseed 
- Demobi li ze 
- Long-term mon itor ing 
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6.2.2 Overall Protection of Human Health and the Environment 

An eva luation of the protectiveness of human hea lth and the env ironment includes an assessment of the 

a lternat ive to determine whether they can adeq uate ly protect human health and the env ironment, in both 

the sho11- and long-term, from unacceptable risks posed by contaminants present at the site by 

e liminating, reducing, or contro lling exposures to levels consistent w ith RAOs. The Baseline Risk 

Assessment (BRA) indicates that the no action a lternati ve exceeds the EPA acceptable level for 

carc inogenic ri sk as well as hazard index for both SEAD- 16 and -17. At SEAD- 16, the total cancer risk 

for the future industrial worker (5 x I o-3) and the total hazardous index for the future industria l worker 

(20), future on-site construction worker ( 1 ), future day care center child (6), and future day care center 

worker (2) exceed the acceptab le USEPA leve ls. At SEAD-17, the total cancer risk for the future 

industri a l worker (9.7 x 10-5) and the future day care center worker (9.7 x 10-5) and the tota l hazardous 

index fo r the future day care center child ( 1.1 ) exceed th e acceptab le USEPA levels ( refer to Tables 2- 1 

and 2-2). Therefore, the no act ion a lternat ive is not protective of hum an hea lth at either site. 

In add iti on, this a lternative does not protect agai nst ingestion of and direct contact with so il s and ditch 

so il s hav in g concentrati ons of lead above the proposed c lean up goa l of 1250 . Sin ce the SEDA security 

meas ures prevent public access to the site, there is currently no exposure and littl e or no risk to the 

public. Access by s ite workers is infrequent and limited to demilitarization act ivi ti es. SEDA personnel 

work in g at SEAD- 16 or -1 7 have rece ived training, w hi ch a ll ows them to operate safe ly in the areas near 

the s ite. However, s ince the depot is a faci li ty sched ul ed to be c losed under BRAC95, these secur ity 

meas ures w ill eventua ll y be e liminated . 

Furthermore, thi s a lte rnative does not provide protection to eco logica l receptors in Kendaia Creek 

because the so il s fo und in the drainage ditches w ith concentrations of lead above the proposed c lean-up 

goa l would rema in . While no adverse affects were observed during the Rl , there is a potential fo r long­

te rm chroni c affects. Contamination of the creek by runoff fro m the s ite would not be prevented . 

6.2.3 ARAR Compliance 

T here are currently no chemi ca l spec ific ARARs for soil. A lternat ive 1 does not preclude ARAR 

compli ance. 
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6.2.4 Long-Term Effectiveness and Permanence 

The Base line Risk Assessment (BRA) indi cates that the no action a lternati ve exceeds the EPA acceptabl e 

leve l fo r hum an health and ecological ri sks for both SEAD- 16 and - 17. The no action a lternative does 

not prov ide a perm anent solut ion since no treatment, engineering or institutional contro ls are prov ided to 

prevent exposure to constituents of concern in on-s ite so il s and di tch so il s. Therefore, the no action 

a lternati ve does not prov ide long-term effectiveness and permanence. 

6.2.5 Reduction of Toxicitv, Mobility, and Volume 

T here would be no reductio11 in the tox ic ity, mob i!ity, or vo lume of the impacted so il at the sites. Some 

natura l attenuati on is expected, through di spersion of the affected so il and through chemica l and phys ical 

c hanges which may red uce the mobili ty of the heavy metals. However, these decreases w ill be minimal, 

s ince no red ucti on fro m treatm ent w ill occur. 

6.2 .6 Short-Term Effectiveness 

Assessment of the short-te rm effectiveness addresses the effects of an a lternat ive dur ing construct ion and 

im plem entat ion of a remedi a l action. Since Alte rnative 1 is a no action a lternati ve , whi ch does not 

req uire construction or d isturbances to th e s ite, ana lys is of short-te rm effect iveness is not applicab le. 

6.2.7 lmplementabilitv 

The crite ri on of impl ementabili ty is 1iot appli cabl e s ii1 ce no act iv ities w ill be perfo rm ed as part of thi s 

a lte rn at ive. 

6.2.8 Cost 

T here a re no costs assoc iated w ith the no action a lternative . The costs assoc iated w ith the monitoring 

and security described above are covered th rough other mechani sms, and wi ll not be d irectl y attributable 

to thi s remedia l act ion. 
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6.3 COMMON COMPONENTS OF ALTERNATIVES 2, 4, AND 6 

The rema 111111 g alternatives have several genera l remedi a l action components 111 common . These 

components will be conducted regardless of which a lternative is selected and inc lude: 

• Prior to construct ion , SEAD- 16 and -17 w ill be investigated by an unexploded ordinance (UXO) 

contractor to assure that the site is safe to work on. The UXO contractor will locate and remove 

o rdinances and work with the remedi at ion contractor during site activities. 

• T he co ntractor(s) will mobilize to the s ite, c lear and grub the areas of work, establi sh access roads 

and survey the areas to be remediated. 

• Eros ion control (such as silt fence and haybales) w ill be in sta lled and ma inta in ed around excavation 

a reas and drainage swa les. Eros ion co ntro l is necessary to prevent so il parti c les from migrat ing off­

s ite and into drainage swales during constructi o n. 

Material and debri s from the Abandoned Deactivation Furnace Building (S-311 ) and the Process 

Support Building (366) at SEAD- 16 will be removed and the surfaces w ill be c leaned . As presented in 

Section 2, it is esti mated that approxi mate ly 100 cubic yards (cy) of materi a l and debri s w ill be 

removed . It is antic ipated that the buildings w ill be cleaned using techniques such as sweeping and 

steam c leaning. The materi a l and debris w ill be co llected, tested ( if necessary), and disposed of at an 

off-site landfill. Any water used in the treatment process w ill be co llected and treated, prior to disposa l. 

Material , debris, and dust in the furnace and boiler stacks at SEAD-1 6 wi ll be c leaned. 

Ditch so il with lead concentrations greater than c leanup levels w ill be excavated from the drainage 

swa les and ditches and stockpiied -0n-site. As presented in Section 2 and on Tables 2-4 and 2-5 , ditch 

so il w ill be excavated to a depth of one foot , resulting in vo lume presented in Section 2. Depending on 

the specifi c alternative, the ditch so il w ill e ithe r be processed by so il washing or tested, transported, 

stabilized on-s ite or off-s ite as necessary, and disposed of off-s ite. C leanup verification testing will be 

perfo rmed in the drainage swa les to confirm that the ditch so il has obtained the lead c leanup goals. The 

swales and ditches w ill be backfilled with topsoil and vegetative growth will be estab lished. 

• S ite groundwater w ill be monitored on a semi-annua l bas is. C urrently, there are seven wells at 

SEAD- I 6 and five well s at SEAD- 17. These wells may be suffic ient fo r the continued monitoring. 

New we ll s w ill be installed as necessa ry to ens ure th at the monitoring program is suffi c ient to detect 

any mi gration from the area. 
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• D itch so il sampling in Kenda ia Creek w ill be conducted on an annua l bas is at fo ur locatio n w ithin 

t he area affected by the drainage ditches at SEAD- 16 and - 17. The purpose of the sampling is to 

e nsure that Kenda ia Creek is not be ing contaminated by res idual so il at the site. 

In accordance w ith the Federal Facili ty Agreement CERCLA SECTION 120, Docket Number: ll ­

CERC LA-FFA-00202, the remedia l action ( including monitoring program) w ill be rev iewed afte r 

five yea rs. At thi s tim e, modification may be implemented to the remedia l program, if appropriate. 

• T he est imated limits of excavation (F igures 2- 1 th rough 2-8) will be fu rther delineated as part of 

remedi al des ign in the east-southeast to southeast porti on of the SEAD-16 and SEAD-1 7. The 

resul ts of the addi tional samplin g w ill be inc luded in the des ign report and the boundary w ill be 

rev ised if necessary. 

6.4 ANALYSIS OF ALTERNATIVE 2: ON-SITE CONTAINMENT 

6.4.1 Definition of Alternative 2 

6.4.1.1 Description 

A lternative 2 consists of insta lling insti tutional contro ls (such as a perm anent fe nce), excavating so il s fo und 

in th e dra inage swales with lead concentration greater than 125 0 mg/kg, dispos ing of it in an off-site 

landfi ll , and plac ing a c lean so il cover over surface and subsurface so il s w ith lead concentrations greater 

than 125 0 mg/kg. 

Ditch so il excavation can be accompli shed w ith standard constructi on equ ipm ent, such as a fro nt end 

loade rs and backhoes. The excavated ditch so il w ill be loaded into trucks and transpo1ted to an oi1 -s ite 

stockpile a rea . The di tch so il w ill be placed in separate piles and sampl es w ill be obta ined fo r TCLP 

test in g. Based on th e results, ditch so il that passes the TCLP test w ill be tran sported and disposed of as a 

so lid waste in an off-s ite Subtitle D Landfill. The ditch so il that fa il s the TCLP w ill be transported, 

stabi Ii zed, and then di sposed of in an off-s ite landfill. Because of the re lative small vo lum e of ditch so il 

to be treated at SEA D-1 6 and - 17, it is expected that off-s ite t reatment w ill be more cost effective than 

on-s ite treatment. Therefore, for di scuss ion pu rposes, thi s a lternative assum es a ll excavated di tch so il is 

tra nsported off-s ite fo r both treatm ent and di sposa l. 

Treatab ili ty studies and TCLP testin g will be conducted fo rehead to ensure the stabilized materi a l meets 

Subtitle D Landfill standard s. In New York , a ll sanita ry landfill s are autho ri zed to accept industria l 

\\BOSFS02\ PRO.I ECTS\PIT\Projects\SENECA IS 16 1 7FS\Final2000\Tex t\Sect ion_ 6\Sect6 _ ditch.doc Page 6-8 
September 2000 



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

wastes , and therefore would be able to accept the stabilized ditch soi l. The landfill s cannot accept 

haza rdo us waste, and require extensive testing to assure that the waste is not a hazardous waste. The 

actua l testing req uirements va ry between landfill s, and the exact req uirements for this remedia l action 

wi ll be specified once a landfill is se lected . Several landfi ll s have been identified for di sposal including 

Model C ity located in New York, Ontario Coun ty Landfill , Stuben County Landfill , High Acres, and EQ 

located in Mi chi gan. Th e EQ facility has the capacity and capability to treat and dispose hazardous 

material. 

Upon complet ion of ditch so il excavation, c leanup verification w ill be performed on the excavated areas. 

A c leanup verification work plan w ill be developed as pai1 of the final design. Excavat ion w ill continue 

fu 11her in those areas w here lead concentrat ions in ditch so il are greater than the c leanup goa ls . Sampl e 

locat ion and frequency w ill be determined.as part -of the c leanup ver ification work plan . Excavated areas 

w ill be backfi lled to restore the area to origi nal conditions and to provide proper storm water control. 

Topsoil w ill be placed and vegetative growth will be establi shed. 

Railroad tracks and ties at SEAD-1 6 and - 17 in the delineated a rea will be removed . The so il and ba llast 

around the railroad a rea w ill then be covered. Surface so il to be covered at SEAD- 16 is limited to the 

northeast, east, south , and southeast s ides of Building S-3 11 , as shown on Figure 2- I . At SEAD- 17, the 

surface so il to be covered is limited to th e north , northwest, west, and south east sides of Building 367, as 

sho, n on Figure 2-5. The soi l cover wi ll consists of the fo ll owi ng, fro m top to bottom: 

6- inches topsoil 

6- inches common fi ll 

Filter fabr ic (separat ion layer) 

Regradin g of the, ~ite_40 promote storm water drainage will be included as pai1 of the design. Long-term 

operations and mai ntenance will be necessary to maintain the vegetation as we ll as the integrity of the so il 

cover. Semi-annual groundwater monitoring and annual ditch so il sampling will a lso be necessary. A 

detailed anal ys is of how this opt ion meets the selection criteri a and a budgetary cost est im ate are 

provided below. 

6.4.1.2 Process Flow and Site Layout 

Ditch so il is excavated, stockp iled, and tested for TCLP as described above. Ditch soi l meeting the TCLP 

criteria w ill be transported and disposed of at an off-s ite Subtitl e D landfill. Ditch so il exceed ing the 

TCLP cr iter ia w ill require stab ilizat ion. l f the mate ri a l is stabilized off-s ite, the ditch so il w ill be 

tran sported off-s ite, stabilized, and di sposed of in an appropr iate landfill. If on- site stabilization is used , 
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ditch so il w ill be transported to a temporary fac ility, such as a pug mill , and mixed w ith the se lected 

additi ve(s). The stabili zed ditch so il can be either discharged directly into trucks for transport to a 

landfill or to a stockpile area for TCLP testing. Figure 6-1 presents a genera lized process flow diagram 

fo r the ditch so il remediation . TCLP testing wi ll be performed on the stabilized material at a rate 

required by the landfi 11 accepting the waste. 

This a lternative requires an area sufficient for the pug mill (if on-site stabilization is used) and stockpil es 

for the excavated material as well as the soil cover material. It is estimated that the pug mill and 

stock pile area will be located adjacent to Unnamed Road between SEA D-16 and -1 7, as shown on 

Figure 6-2. This w ill provide a central location fo r the dump trucks to transport the excavated ditch so il 

to the stockpile area. 

If treatment is conducted off-site, trucks w ill be loaded directly from the stockpil es, afte r rece iving th e 

TCLP test results . A sma ll staging arer. and eq uipment decontamination area w ill be set up as necessary. 

6.4.2 Overall Protection of Human Health and the Environment 

An eva luat io n of the overa ll protectiveness of hum an hea lth and the env ironment inc ludes the assessment 

of short- and long-te rm protectiveness of hum an hea lth and the env ironment. The fo ll ow in g di scuss ion 

wi ll show how thi s a lternative meets these criteri a. 

6.4.2 .1 Short-Term Protectiveness 

This a lternative w ill be eva luated w ith respect to the effect on hum an health and the env ironment during 

the implementat ion of the remedi a l acti on. Three items a re inc luded in an assessment of the short-term 

protecti veness of Alternative 2. The first issue is protect ion of the community during the remedial 

act io n. If off-s ite treatment is perform ed, hazardous mate ri a l w ill be transported off-s ite. Precautionary 

measures must be taken to assure that the trucks are not overloaded and properl y covered wi th a tarp to 

ensure that no materi a l is re leased . However, it sho uld be noted that only th e ditch so il wi ll be di sposed 

of off-s ite, resulting in a re lat ive ly small vo lume compared to A lternative 4 . If on-s ite treatment is 

perfo rm ed, haza rdous mate rial wi ll not be transported off-s ite . A ll waste, w hich is di sposed in the off­

site landfill , w ill no longer be considered hazardous waste. 

There is a lso a minor threat from du st re leased during the excavat ion. The s ite is located away from the 

SEDA boundary, so the like lihood of any haza rdous dust mi gratin g off-s ite is negli gibl e. As discussed in 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- I6 AND SEA D-I 7 

Sections 6 and 7 of the R1 report as we ll as in Section 2, fug iti ve dust migrati on (from so il ) is not a maj or 

mi g rati o n pathway . Pl acement of th e so il cover may a lso generate dust; however, the so il cover 

compo nents are assumed c lean materia l. 

The short-term protect iveness to s ite workers is a lso considered . The maj or ro utes of exposure during 

remedi ati o n are direct contact w ith the excavated ditch so il and inhalation of parti cul ate . Exposure can 

be minimized th rough the use of site access controls and pro per protective equipment fo r s ite workers, 

such as du st masks and Tyvek protecti ve c lothing . A ir monito ring may be used to determine if there is a 

s igni fica nt threat fro m the inha lat ion of parti cul ate. Dust generation at the excavation can be minimized 

by using water or other dust contro l chemica ls . If on-site treatment is used, precautionary measures 

should be taken t'6 minimize dust generat ion. It sho uld a lso be noted that a ll the s ite vvo rkers a re required 

to meet a ll the O SH A tra ining and medical monitoring requirements . 

A nother part of the short- term protect ive ness c rite rion is assess ing the env ironmenta l impacts during the 

re.medi a l action. Impacts to the s ite w ill resul t from excavation, stockpiling, and truck traffi c. Because 

SEA D- 16 and - 17 is located in an acti ve portion of SEDA, these act iv iti es w ill not be substantia lly 

di ffe rent from the current ac ti v it ies. In additi on, s in ce th e haza rdo us materi a l is prim ar ily in the ditch 

so il , there is li tt le or no ri sk ofa spill or re lease d uring the remedi a l action. 

6.4.2.2 Long-Term Protectiveness 

The remedi a l act ion is des igned such that the rema ining ditch so il has a lead concentrati on be low the 

pro posed c leanup goa l of 1250 mg/kg . The excavated di tch so il w ill be transported off-s ite fo r di sposal 

and no res id ua ls di tch so il w ill rema in on s ite . 

So il w ith concentrat ion of lead greater th an 125 0 mg/kg w ill remain on s ite . A soi l cover w ill be placed 

over the so i I area w ith a lead concentrat ion exceeding 1,25 0 mg/kg to contro l th e exposure from 

inha lati on of so il du st, prevent runoff of impacted parti c les and prevent exposure to humans and 

eco log ica l receptors due to in gestion of so il. In addition, in stitut ional contro ls, most like ly cons isting of 

a pe rm anent fe nce, w ill be implemented to prevent access to the site . A lthough Alte rnati ve 2 w ill leave 

conta min ated so il in pl ace, as presented in Sect io n I, groundwate r is not expected to exceed re levant 

standa rd s in th e fu ture fo r lead, copper, antim ony, z inc, s ilver cadmium , mercury, and arsenic . 
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6.4.2.3 Conclusion 

Alte rnat ive 2 w ill prevent ingestion of and direct contact with surface so ils and ditch so il s with lead 

concentrations over 1250 mg/kg . The ditch so ils with lead concentrations above 1250 mg/kg will be 

removed , w hich will meet the RAO for ditch soil and prevent contamination downgrad ient in Kendaia 

Creek. Although Alternative 2 will leave contaminated so il in place which has no benefit protecting 

groundwater from deterioration , as presented in Section 1 groundwater is not expected to exceed re levant 

standards in the future for lead, copper, antim ony, zinc, s ilver, cadmium , mercury, and arsenic. 

Therefore, A lte rnative 2 w ill protect human health and the environment. However, A lte rnative 2 may 

restrict future use of the land. 

The results of the baseline rjsk assessmeot sho,v _that condi tions at SEAD-16 and - 17 req uire a remed ial 

action (see Section 2.0). The remedial act ion will red uce ri sk from so il and ditch so il as well as building 

mater ia l and debr is to acceptab le leve ls. Therefore, this a lte rnat ive meets the RAOs by reducing ri sk, 

thus protect in g hum an hea lth . 

6.4.3 ARAR Compliance 

There are currentl y no chemica l spec ific ARARs fo r so il and ditch so il. According to modeling results 

presented in Sect ion 1, groundwater is not est im ated to exceed ARARs in the future , even w ith no action. 

Off-s ite disposal wi ll fa ll under RCRA req uirements, w hich mu st be comp lied w ith in the final rem edial 

acti o n pl an . Other federa l ARARs in c lude, but a ie not limi ted to , the Nat io nal Env iroi1m enta l Policy Act 

(NEPA), CERCLA, the C lean Water Act (CWA) and the Emergency Planning and Right to Know Act 

(EPC RA) . Promulgated state regulat ions must a lso be complied with. A lternat ive 2 does not preclude 

comp liance w ith ARARs. 

6.4.4 Long-Term Effectiveness and Permanence 

The assessment of the long- term effect iveness can be di vided into two categories, an assessme nt of the 

magnitude of the res idual risk , and an eva luation of the adeq uacy and reliability of the contro ls used for 

the waste res idual s and untreated ditch so il. 

T he remedia l act ion is des igned such that the remainin g ditch so il has a lead concentration be low the 

proposed c leanup goa l of 1250 mg/kg. The excavated ditch soi l w ill be transported off-site fo r disposal 

a nd no res idua ls ditch so il ,v iii remain on s ite. The long-term management of the excavated materi a l w ill 
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be the responsibility of the se lected off-s ite landfill. For this reason, it is impo11ant to se lect reputable 

landfill to assure that the landfill is operated in accordance with State and Federa l requirements . 

So il with concentration of lead greater than 125 0 mg/kg will remain on site. A soil cover will be placed 

over the so il area with a lead concentration exceeding 1,250 mg/kg to control the exposure from 

inha lat ion of so il dust, prevent runoff of impacted parti cles and prevent exposure to humans and 

eco logical receptors due to in gestion of so il. In addition, in stitutional controls, most likely consisting of 

a permanent fence, will be implemented to prevent access to the site. Inspection of vegetative growth 

will be conducted one year after the rem ediation action and long term management of the soil cover is 

necessary to maintain vegetative gr0\¥1:h and the integrity of the cover. Semi-annual groundwater 

111 0 11 itoring and annual ditch so i I monitoring wi 11 a lso be required at SEAD- 16 and - I 7. 

The remedial action would be c6nsidei-ed permanent upon the completion of excavat ing the ditch soil , 

pl ac ing the so il cover, and in sta lling the fe nce. 

6.4.5 Reduction in Toxicitv, Mobility, and Volume through Treatment 

Altern ati ve 2 would be effec tive in reducin g the tox 1c1ty and mobility of the hazardous const ituents 

present in th e ditch so il and th e material from SEA D-16 buildings if the materi al was treated to e liminate 

haza rd ous characteristics. The so il cove r will contain th e surface and subsurface so il and prevent 

mi grat ion of so i I to surface water via erosion , thus reducing the mobi I ity of contaminated soi I. Although 

th e tox ic ity and vo lume of the so il are not affected, a decrease of the poss ible exposure to human and 

environm ental receptors will reduce ri sks to human health and eco logica l system. 

The excavated ditch so il will be treated i11 order ta meet the TCLP criteria prior to di sposa l. The treated 

mater ia l will no longer be hazardous and will exhibit lower toxicity and mobility than the untreated 

waste. By dispos ing the stabilized ditch soil to a landfill , the mobility of the hazardous constituents will 

be effecti ve ly decreased. A properl y managed landfill does not a llow for uncontroll ed releases from the 

landfill. The stabili zed ditch so il will have a larger volume than the untreated ditch soil , but the stabilized 

ditch so il will no longer be a hazardous waste. 

In additi on, by placi ng a so il cover and stabili zin g the ditch so il , the overa ll site ri sk \,Viii be reduced to 

acceptable leve ls. 
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6.4.6 Short-Term Effectiveness 

As discussed in Section 6.4.2.1 , Alternative 2 will not have s ignifi cant impacts to the community, the site 

workers, and the environment if it is operated appropriately. 

It is estimated that Alternative 2 can be completed in a short time period . If stabilization is conducted 

off-s ite, then it is estimated that the alternative may take approximately two months to complete, 

depending on the weather and turnaround time on the TCLP test results . This duration includes one 

week of m obilization , one week of building remediation , two weeks of excavation, two weeks to backfill 

and hydroseed, two weeks to test and di spose the materia l offsite, and one week to demobilization . The 

a ltern at ive would be an earthmov ing operat ion, w ith littl e mobilization and spec ia lty equipment. 

If o n-s ite stabilizati on is conducted, ·deve loping and implementing the treatability study, selecting the 

vendor, and obtainin g the appropriate samples may take three to five months. Once the treatab1lity 

testin g is completed and a vendor is se lected, it is estimated that the alternative may take approximately 

two months to com plete. In addition to the item s mentioned above, some permitting may be required for 

sta bili zati o n and a specialty contractor would be required . Also, th e alternative is dependant on the time 

needed for the stabilized mater ia l to cure. 

6.4.7 Implementability 

A discussion of impl ementability can be divided into three secti ons, technical feas ibility, administrative 

feas ibility , and ava il ab ility of services and mater ia ls. Technica l feasibility describes items such as 

const ructi o n and operation , techno logy re liability, and monito ring considerations. Administrative 

feasibility addresses issues such as permitting, interact ion w ith NYSDEC and EPA , and community 

re lat io ns. Ava il ability of serv ices and mate rial s describes the ease of obta ining vendors and equipment, 

and the availability of offs ite disposal capac ity. 

6.4.7.1 Technical Feasibility 

A lte rnati ve 2 is technica ll y feas ibl e to compl ete . It in vo lves routine earth mov ing work, including 

excavation , stockpiling, transportation , and backfilling, and the remedi at ion areas have been initially 

delineated. It is poss ible that some minor weathe r delays may be encountered . 

The ditch so il that fa il s the TC LP criteria w ill requi re stab ilization. Stab ili zation is a technology that has 

been frequently used to treat s imil ar material , and it is not anticipated that probl ems w ill be encountered 
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during constructi on . If on-s ite stabilizati on is used , a treatment study will be necessary to establi sh the 

optim a l additive and dosage and a speci a lty contractor w ill perform the work, most like ly using a 

pugmill. The additives w ill be properly monitored to assure proper dosage. The stabilized mate ria l will 

be tested to assure that it meets the TCLP criteri a. If off- s ite treatm ent is conducted, most of the TSO 

fac iliti es in the reg ion have accepted similar wastes for a number of years. These fac ilities are capable of 

trea ting and di spos in g of the s ite so ils . 

Anothe r aspect of techni ca l feas ibility is the ease with w hich additiona l work may be conducted . At thi s 

tim e, it is antic ipated that thi s remedi a l acti on w ill preclude the necess ity of any additional remedia l 

efforts at SEA D-16 and - 17. However, if additiona l work is required, the so il cover integrity and the 

un de rl y ing so il wo uld need to be cons idered as part of the remedia l acti on . 

. - .-. ..::..._ 

6.4.7.2 Administrative Feasibilit)1 

A lte rnati ve 2 is admini strati ve ly feas ibl e to comple te . If off-s ite treatm ent is perfo rm ed, the landfill s that 

may be used are full y pe rmitted fo r di sposa l and stabilization, if necessary. The re w ill be som e t ransport 

of hazardo us waste, and prope r mani fes ts w ill be required . A ll of the contracto rs used fo r excavation and 

hau lin g w ill be experi enced in preparing mani fes ts. 

If on-s ite treatm ent is perfo rm ed, a temporary treatm ent fac ility (pugmill ) w ill be used and no hazardous 

waste tran sportation w ill be required, which simplifies the manifest requirements. Construction permits 

w ill be necessary fo r the construction acti v ities. Since th e wastes w ill be sent to a permitted di sposa l 

fac ili ty. no di sposa l permi ts w ill be necessary. 

Coordin ati on w ith the vari ous regul-a tory .agenc ies is a lso important. As prev iously described, the A rmy 
. ' 7 - . . 

has coordinated tl; e e;~tire remedia l program w ith both EPA and N YSDEC, and w ill cons ider input from 

both these agenc ies in the fi na l remedy se lectio n. It is antic ipated that any issues a ri s ing w ith the 

regul ato ry agenc ies w ill be addressed prio r to remedy se lection . 

6.4.7.3 Availability of Serv ices and Materials 

A ltern ati ve 2 re li es prim aril y on standard construction equipm ent that is readil y ava il abl e in the Romulus 

area. T he equipment inc ludes backhoes, bulldozers, front-end loaders, and standard size dump trucks. 

Backfi ll mate ri a l, such as comm on fill , to pso il , and filter fa bri c is readil y ava il abl e in the Romulu s area. 

If on-s ite s tabili zati on is perfo rm ed, a pug mill w ill most like ly be used. 
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Severa l landfill s have been identified that are capab le of accept ing the ditch so il fo r di sposal, as 

di scussed earlier in thi s sect ion. 

6.4.8 Cost 

6.4.8.l Capital Costs 

Capita l costs were estimated to remediate the soi l to lead concentrations of 1,25 0 mg/kg, 1,000 mg/kg, 

400 mg/kg and to remediate the so il w ith lead concentration exceeding 400 mg/kg or the other tested 

meta l concentrations exceeding the T AGM va lues. The pre liminary deta il cost estimate and a description 

of the assumptions used is presented in A ppendi x E. The total capital costs (i. e. proj ect costs) for the 

assoc iated fo ur remed iation leve ls are estim ated to be $9 13 ,900, $982 ,520 and $ 1,416,660, and 

1,898 ,360, respecti ve ly, as presented in Table 6-2 . 

6.4.8.2 0 & M Costs 

Annua l monitoring costs assoc iated with Alternative 2 include costs for semi-an nua l groundwater sampling 

and an nual ditch soi l monitoring. The annual monitoring cost is estimated to be $40,440 . The annual O & 

M costs (i. e. so il cover maintenance) is est imated to range from $5000 to $7000 for the three so il c leanup 

leve ls. as presented in Table 6-2 . In accordance w ith the Federa l Fac ility Agreement CERCLA SECTION 

120. Docket N umber: ll-CERCLA-FFA-00202, the remedial act ion (including monitoring program) wi ll be 

rev iewed after fi ve years. At this time, modification may be implemented to the remediation program 

( including monitoring program), if appropr iate. 

6.4.8.3 Present Worth Costs 

The present worth cost (total eva luated price) to remediate the s ite so il with lead concentrations above 

1250, I 000, 400 mg/kg and to remediate the so il w ith lead concentration exceeding 400 mg/kg or the 

othe r tested meta l concentrations exceedin g the TAGM va lues were estimated to be $ 1,699,648 , 

$ 1,785 ,560 , $2 ,236,992 and $2 ,735 ,984 respectively. 
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SENEC/\ ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-1 6 AND SEAD- 17 

6.5 ANALYSIS OF ALTERNATIVE 4: OFF-SITE DISPOSAL 

6.5.1 Definition of Alternative 4 

6.5.1.1 Description 

Alte rnat ive 4 inc lude excavating surface and subsurface soi ls with lead concentrations greater than 125 0 

mg/kg and disposing the excavated materi a l in an off-site landfill. Excavated ditch so il and soil would be 

stockp iled and tested prior to be in g transported off-s ite for di sposa l. Excavated soi ls and ditch so ils that 

exceed the TCLP limits w ill be stab ilized prior to disposal. 

Excavated areas w ill be backfi ll ed to restore the area to original conditions . Common fill and topso il will 

be pl aced and vegetat ive growth w ill be estab lished . The intent of this a lternative is to remove the waste 

from the site to prevent contact w ith receptors and migrat ion to surface water and groundwater. Each step 

invo lved in this a lternative w ill be described briefly in this sect ion. A detai led ana lys is of how this 

optio n meets the se lected crite ri a and a budgeta ry cost estimate are provided be low. 

Surface and subsurface soi ls w ith lead concentrations greater than 1250 mg/kg will be excavated . Railroad 

tracks and ties at SEAD-1 6 in the delineated area w ill be removed before so il is excavated . T he data 

indicate th at the surface so il to be removed at SEAD-16 is limited to the no1theast, east, south , and southeast 

s ides of Building S-31 1, as shown on Figure 2- 1. At SEAD- 17, the surface so il to be removed is limited to 

the north, northwest, west, and southeast sides of Building 367, as shown on Figure 2-5. The so il w ill be 

removed to a depth of 12 inches be low ground surface, resultin g in an in situ vo lum e as presented in Section 

2. In additi on, subsurface so il in one area at SEAD- 16 has lead concentrat ion greater than 1250 mg/kg and 

will be excavated. It is esti mated that the ve1tica l limi t w ill extend approx imate ly 3 feet. There were no 

subsurface samples obta ined with lead concentrations greater than 1250 mg/kg at SEAD- 17. Therefore, it is 

antic ipated that SEA D-1 7 does not require subsurface remedi ation. 

The excavation can be accompli shed with standard construction equipment, such as a front end loaders, 

bulldozers, and backhoes . The excavated so il and ditch so il (refer to Section 6.3) w ill be loaded into trucks 

and transpo1ted to an on-site stockpile area. The so il w ill be placed in separate piles and samples will be 

obtai ned for TCLP testing. Based on the results, so il that passes the TCLP test w ill be transprnted and 

disposed of as a so lid waste in an off-s ite Subtitle D Landfill. The soi l that fa il s the TCLP will be 

transported , stab ilized, and then disposed of in an off-s ite landfill. Based on conversations w ith stabilization 

contractors (refer to detail cost estim ate, Appendix E) it is expected that off-site treatment may be more cost 

effect ive than on-s ite treatment. Therefore, for screening purposes presented later in this sect ion and for 
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conservative cost comparison purposes, this alternative assumes all excavated soi l is transported off-site for 

both treatment and disposaL 

Stabi lized soi l is not considered a characteristic RCRA hazardous waste but considered a solid waste, 

subject to RCRA Subtitle D and New York State so lid waste regulations. In New York, a!l sanitary landfills 

are authorized to accept industri a l wastes, and therefore wou ld be able to accept the stabilized soil. The 

landfill s cannot accept hazardous waste, and require extensive testing to assure that the waste is not a 

hazardous waste. The actual testing requirements vary between landfill s, and the exact requirements for this 

remed ia l action wi ll be spec ified once a landfill is se lected. Severa l landfill s have been identified for 

disposa l, as discussed in Section 6.4.1.1. 

Upon completion of excavat ioo, c lean:up v~rificat ion w ill be performed on the excavated areas . A 

c leanup verifi cation work plan wi ll be developed as part of the final design . Excavation w ill continue 

further in those areas where lead concentrat ions in soi l and ditch so il are greater than the c leanup goals. 

Sampl e locat ion and frequenc y wi ll be determined as part of the cleanup ver ificat ion work plan . 

Excavated areas w ill be backfilled to restore th e area to origi na l conditi ons and to provide proper storm 

water contro l. Common fill and topsoil wi ll be placed and vegetative growth w ill be estab li shed. Semi­

annua l groundwater monitoring and annua l ditch so il samp ling will be necessary. 

6.5.1.2 Process Flow and Site Layout 

Figure 6- 1 presents a process flow diagram for A ltern ative 4. Soi l is excavated , stockp il ed, and tested 

fo r TCLP as described above. Soi ls meet ing the TCLP criteri a w ill be transported and disposed of at an 

off-s ite la ndfill. So il s exceed ing tbeTC.LP.:criteria require stabi li zation. If the mater ia l is stabili zed off­

s ite , the soi l w ill be transported off-s ite, stab ilized, and disposed of in an appropriate landfill. If on-site 

stabi lizati on is used, so il s w ill be tran sported to a temporary facility , such as a pug mill , and mixed with 

the se lected additive(s). The stabi lized so il can be e ither discharged direct ly into trucks fo r transport to a 

landfi ll o r to a stockpil e area for TCLP testing. TCLP testi ng will be pe rfo rmed on the stab ilized 

mate ri a l at a rate required by the landfill accepti ng t he waste. 

Thi s a lte rnat ive requires an area sufficie nt for the pug mill (if on-s ite stabi li zat ion is used) and 

stockpil es. It is esti mated that the pug mill and stockp il e area wi ll be located adjacent to Unnamed Road 

between SEAD- 16 and -17 , as shown on Figure 6-2. Thi s w ill prov ide a centra l locat io n for the dump 

trucks to transport the excavated so il to the stockp il e a rea . 
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If treatment is conducted off-s ite, trucks w ill be loaded directly from the stockpil es , after rece iving the 

TCL P test results. A small stag ing area and equipment decontamination area will be set up as necessary . 

6.5.2 Overall Protection of Human Health and the Environment 

An eva luation of the overall protectiveness of human health and the environment includes the assessment 

of short- and long-te rm protect iveness of human hea lth and the environment. The following di scussion 

will show how this alternative meets th ese criteria. 

6.5.2.1 Short-Term Protectiveness 

This alternative will be evaluated with respect to the effect on human hea lth and the environment during 

the implem entati on of the remedial action. Three items are included in an assessment of the short-term 

protectiveness of Alternative 4. The first issue is protection of the community during the remedial 

action. If off-site treatment is performed, hazardous material will be transported off-site. Precautio.nary 

measures must be taken to assure that the trucks are not overloaded and properl y covered with a tarp to 

ensure that no material is re leased . If on-site treatment is perform ed, hazardous material will not be 

transported off-s ite . A ll waste, w hi ch is di sposed in the off-site landfill , will no longer be cons idered 

haza rdo us waste. 

There is also a minor threat from du st re leased durin g the excavat ion. The site is located away from the 

SEDA boundary, so the like lih ood of any hazardous du st mi gratin g off-site is neg li g ibl e. As di scussed in 

Sections 6 and 7 of the RJ report as well as in Section 2, fug itive dust migration (in so i I) is not a major 

mi grati o n pathway . Fug iti ve dust is further minimi zed by the makeup of the so il to be excavated, which 

is prim aril y sha le ,fifl , a mater ial whi ch has a fairly large particl e size, and is less subject to dust 

fo rm atio n. 

The short-te rm protectiveness to s ite workers is also considered. The major routes of exposure during 

remedi ati on are direct contact w ith the excavated so il and inhalation of particulate . Exposure can be 

minimized through the use of site access control s and proper protective equipment for site workers, such 

as du st masks and Tyvek protective c lothin g. Air monitoring may be used to determine if there is a 

s ignifi cant threat from the inha lation of parti culate. Dust generation at the excavation can be minimized 

by using water or other dust control chemica ls. If on-site treatment is used, precautionary m easures 

should be taken to minimize du st generat ion. It sho uld a lso be noted that a ll the s ite workers a re required 

to meet all the OSHA tra inin g and medica l monitoring requirements. 
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A nothe r pa rt of the short-term protect iveness cr ite rion is assess ing the environm enta l impacts during the 

remedi a l action . Impacts to the s ite will result from excavation, stockpilin g, and truck traffic . Because 

SEA D-16 and -17 is located in an active portion of SED A, these activities will not be substantially 

different from the current activ ities . ln additi on, s ince the hazardous materia l is prim arily in the soi l, 

there is little or no risk of a spill or re lease during the remedial action . 

6.5.2.2 Long-Term Protectiveness 

The remedi a l action is des igned such that th e remaining so ils and ditch soils have a lead concentration 

be low the proposed c leanup goa l of 1250 mg/kg. T he excavated so i I and d itch so i I wi 11 be excavated_ and 

transported off-s ite fo r di sposa l a_nd potr~atmentresiduals w ill be left on the s ite. T here w ill no longer 

be so il and ditch so il on s ite that poses an -t:macceptabl e threat to human hea lth . 

6.5.2.3 Conclusion 

A ltern ati ve 4 wi ll protect hum an hea lth and the environment. The a lternat ive protects aga in st ingestion 

of and direct contact w ith surface so il s and ditch so il s hav ing concentrat ions of lead above 1250 mg/kg. 

T he ditch so il s w ith concentrat ions of lead above 125 0 mg/kg w ill be removed, w hich w ill meet the RAO 

for ditch so il and prevent contamin ati on downgradient in Kendaia Creek. 

The res ults of the base line ri sk assessment show that condi tions at SEAD- 16 and - 17 require a remedia l 

act io n (see Sect ion 2. 0) . T he remed ia l act ion w ill reduce risk from soi l and ditch so il as we ll as building 

mater ia l and debris to acceptabl e levels. T herefo re, thi s a lternat ive meets the RAOs by reduc in g risk, 

thu s protecting hum an hea lth . 
? 

6.5.3 ARAR Compliance 

S imila r as A lternative 2 (Sect ion 6.4.3), A lternative 4 does not preclude compli ance w ith ARARs . 

6.5.4 Long-Term Effectiveness and Permanence 

T he assessment of the long-term effecti veness can be divided in to two categories, an assessment of the 

magnitude of the res idua l ri sk, and an eva luati on of the adeq uacy and reliability of the contro ls used for 

the was te res idua ls and untreated so il. 
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As di scussed in Section 6. 5.2, A lternative 4 will protect human health and the env ironm ent in the long­

term . Upon compl eti on of the remedi a l action, no res iduals so il or ditch so il will rema in on s ite . The 

long-term management of the excavated material w ill be the responsibility of the se lected off-s ite 

landfi ll. For thi s reason, it is important to se lect reputable landfill to assure that the landfill is operated in 

acco rdance w ith State and Federal requirements . Altho ugh the excavated areas at the s ite will be 

backfill ed and graded to promote storm water run-off and minimize eros ion, maintenance acti v ities will 

not be required upon the establi shm ent of vegetati ve growth . 

O nce th e excavated so il and ditch so il are removed fro m the site, the remedial action would be 

cons idered perm anent. There w ill no longer be soil and ditch so il on site that poses an unacceptable 

threat to hum an hea lth . Stabilized mate ri a l w ill be des igned to be res istant to leaching, weather ing, and 

wet-d ry cyc les , w hich indic:ate th at the treatment w ill be permanent. 

6.5.5 Reduction in Toxicity, Mobility, and Volum e 

A lte rnative 4 would be effect ive in reduc ing the tox ic ity and mobility of the hazardous consti tuents 

present in the so i I and ditch so il at the s ite. The mate ri a l and debri s fro m SEA D-1 6 buildings will be 

removed as we ll as the so il and di tch so il exceeding the proposed c leanup leve ls. In addition, the 

decrease in tox ic ity and mob ili ty can be assessed r-;vo ways. First, the TCLP test prov ides an assessment 

of the tox ic ity and mobili ty of the haza rdous constituents in the so il. The larger the leachin g fraction, the 

g reater th e mobility and the greater the tox ic ity. S ince some of the excavated so il and ditch so il mu st be 

t reated in order to meet the TCLP cr ite ri a prior to di sposa l, the treated mater ia l ,,vi 11 no lo nger be 

haza rdous and w ill exhi b it lower toxic ity and mobility than the untreated waste . 

I 11 ad di t ion, by treat ing the so il that conta in s the highest concentrat ions of hazardo us consti tue nts, the 

overa ll s ite ri sk w ill be reduced to acceptable leve ls. By stabiliz ing the so il and di tch so il a nd then 

transferring to a landfi ll , the mobility of the hazardous constituents w ill be effecti ve ly e liminated . A 

pro perly managed landfill does not a llow fo r uncontrolled re leases fro m the landfi ll. 

T he stabili zed so il w ill have a larger vo lum e than the un treated so il , but the stabilized so il w ill no longer 

be a haza rdous waste . 
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6.5.6 Short-Term Effectiveness 

As discussed in Section 6.5.2.1 , exposure to the community, the s ite workers and the env ironment can be 

minimized through the appropriate use of s ite access controls, dust contro ls, proper protective equipment 

fo r site workers , and monitor ing system . 

lt is est im ated that Alternative 4 can be completed in a short time peri od . If stab ilizat ion is conducted 

off-s ite, then it is estimated that the alternative may take approximate ly two to three months to complete, 

depending on the weather and turnaround time on the TCLP test results. This duration inc ludes one 

week of mobilization, one week of building remediation, two to four weeks of excavation, three weeks to 

backfill and hydroseed, three weeks to test and dispose the mate rial offsite, and one week to 

demobilization . The a lternat ive wo u_ld be an earthm ov ing operati on, w ith little mobilization and specialty 

eq uipm ent. 

If_ on-s ite stabilizat ion is cond ucted, deve lopi ng and implementing the treatability study, se lecting the 

vendor, and o bta ining the appropriate sampl es may take three to five month s. Once the treatability 

testing is compl eted and a vendor is selected , it is estim ated that th e a lternati ve may take approx imate ly 

three month s to complete. In addit ion to the items menti oned above, some permi tt ing may be required 

fo r sta bilization and a specia lty contractor wou ld be requi red. A lso, the a ltern ative is dependant on the 

time needed for the stabili zed mater ia l to cure. 

6.5.7 Implementability 

A di scussion of implementab ility can be di v ided into three secti ons, techni ca l feas ibili ty, admini strative 

feas ibility, and ava il ability of _ serv ices and materi a ls. Techni ca l feas ibility describes items such as 

construction and operat ion, technology re li ab ility, and monitoring considerations. Admini strative 

feasib ility addresses issues such as permitting, interaction w ith NYSDEC and EPA, and communi ty 

relation s. Ava il ability of services and materia ls describes the ease of obta ining vendors and equipm ent, 

and the ava ilabi li ty of offsite di sposa l capacity. 

6.5.7.1 Technical Feasibility 

Alternat ive 4 is techni ca lly feas ibl e to compl ete . It invo lves ro utine earth movi ng work, inc luding 

excavati on, stockp iling, tra nsportation, and backfilling, and the remediat ion areas have been initi all y 

de lin eated . It is poss ibl e that some minor weather de lays may be encoun tered , but most of th e so il to be 
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removed 1s located within 12 inches of the ground su rface and w ill not be adverse ly affected by wet 

weathe r. 

The excavated materi a l that fa il s the TCLP cri teri a w ill require stabilization. Stabil ization is a techno logy 

that has been frequently used to treat simil ar so il s, and it is not antic ipated that problems w ill be 

encounte red during construction. If on-s ite stabili zation is used, a treatm ent study w ill be necessary to 

establi sh the optim al addi t ive and dosage and a specia lty contractor w ill perfo rm the work, most like ly 

us in g a pugmill. The addit ives w ill be proper ly monitored to assure proper dosage. The stabilized 

mate ri a l w ill be tested to assure that it meets the TCLP cri teri a . If off-s ite treatment is conducted, most 

of the T SO faci liti es in the region have accepted simil ar wastes fo r a number of yea rs. These fac ilities 

a re ca pabl e of treat in g and d ispos ing of the s ite soi ls. 

Another aspect of technica l feas ibility is the ease w ith w hich additiona l work may be conducted. At thi s 

tim e, it is antic ipated that thi s remed ia l act ion w ill prec lude the necess ity of any additional remedia l 

efforts at SEAD-1 6 and - 17 . . However, if additi onal work is required in the future, thi s remedi a l action 

shoul d not interfe re in any way. O nce the remedia l action is complete, the s ite ,-viii be vegetated and will 

esse nt ia lly remain as it is now. 

6.5.7.2 Administrative Feasibili ty 

A lte rn ati ve 4 is admini strat ive ly feas ibili ty to compl ete. If off-s ite treatment is performed, the landfill s 

that may be used are fu ll y permitted for d isposa l and stabili zat ion, if necessary. There w ill be some 

trans port of haza rdous waste, and pro per mani fests w ill be required. A ll of the contractors used fo r 

excavati on and hauling w ill be experi enced in preparing mani fes ts . 

If on-s ite treatment is perfo rm ed, a temporary treatment fac ility (pugmill ) w ill be used and no hazardous 

waste transportation will be required, which simpli fies the mani fes t requi rements. Constructi on permits 

w ill be necessary fo r the constructi on acti v it ies. S ince the wastes w ill be sent to a permitted di sposa l 

fac ility, no di sposa l permits w ill be necessary . 

Coord inat ion with the various regul atory agencies is a lso important. As prev ious ly described, the A rmy 

has coordinated th e entire remedia l program with both EPA and N YSDEC, and w ill cons ider input from 

both these agenc ies in th e fi na l remedy se lection. lt is antic ipated that any issues ari sin g w ith the 

regu latory agenc ies w i II be addressed pri or to remedy se lecti on. 
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6.5.7.3 Availability of Services and Materials 

A lternat ive 4 relies primarily on standard construction equipm ent that is readi ly ava ilable in the Romulus 

area. The equipm ent inc ludes backhoes, bulldozers, front-end loaders, scrapers , and standard s ize dump 

trucks . Backfill materia l, such as common fill and topsoil , is readily available in the _Romulus area . If 

on- site stabili zat ion is perform ed, a pug mill will most like ly be used . 

Severa l landfills have been identified that are capable of accepting the so il and ditch so il for di sposal, as 

discussed in Section 6.4.1.1. 

6.5.8 Cost 

6.5.8.1 Capital Costs 

Capital costs were estim ated to remediate the so il to lead concentrations of 1250, I 000, 400 mg/kg, and 

to remediate the so il with lead concentration exceeding 400 mg/kg or the other tested metal 

concentrati ons exceed ing the T AGM va lues. The detailed cost esti mate and a description of the 

assumpt io ns used are presented in Appendi x E. The tota l capita l costs (project cost) for the assoc iated 

three concentration levels a re esti mated to be $2 ,257,850, $2 ,644,340, $4,717,570, and $7,305,090 

respecti ve ly , as presented in Table 6-2. 

6.5.8.2 0 & M Costs 

Annual monitoring costs ass~c ia.telwith A:lt~riiative 4 inc lude costs for semi-annual groundwater sampling 

and annual ditch so il monitoring . The annual monitoring cost is estim ated to be $40,440. There is no 

annua l O & M costs associated with this a lternative. In accordance with the Federa l Facility Agreement 

CERCLA SECTION 120, Docket Number: 11-CERCLA-FF A-00202, the remed ia l action ( including 

monitoring program) w ill be rev iewed after five years. At thi s tim e, modification may be implemented to 

the re mediation program (i nc luding monitoring program), if appropriate . 

6.5.8.3 Present Worth Costs 

T he present worth cost (tota l eva luated price) to remed iate the site to lead concentrati ons in so il of 1250, 

I 000 , 400 mg/kg, and to remediate the so il w ith lead concentrati on exceed ing 400 mg/kg or the other 
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tested meta l concentrati ons exceeding the TAGM va lues were estim ated to be $2,957, 138, $3,343,628, 

$5,4 16,858, and $8,004,37 8, respecti ve ly. 

6.6 ANALYSIS OF ALTERNATIVE 6: INNOVATIVE TREATMENT - SOIL WASHING 

6.6.1 Definition of Alternative 6 

6.6.1.1 Description 

Alte rn ati ve 6 invo lves excavatii1g surface· and subsurface so il s with lead concentrations greater than 1250 

mg/kg, stockpiling, so il washing, backfilling on-s ite the coarse grain material , and dispos ing the fine grain 

mate ri a l in an off-site landfill. F ine gra in mate ri a l would be stockpiled and tested prior to disposa l. The 

fin e grain materia l that exceeds the TCLP limits w ill be treated pri or to di sposal in a landfill. As with 

A lte rnative 4, excavated areas w ill be backfill ed to restore the area to origina l conditions . Topso il w ill be 

pl aced and vegetati ve growth w ill be establi shed . 

Each step invo lved w ith thi s a lte rnati ve will be described briefl y in thi s sect ion. An ana lys is of how this 

opti on meets the se lection crite ri a and a budgetary cost estimate are prov ided be low. 

Surface and subsurface so il s w ith lead concentrations greater than 125 0 mg/kg w ill be excavated. Railroad 

tracks and ti es at SEA D-1 6 in the de lineated area will be removed before so il is excavated . The data 

indicate that the surface so il to be removed at SEA D-16 is limited to the no1i heast, east, south , and southeast 

sides of Building S-3 11 , as shown on F igure 2- 1. At SEAD- 17, the surface so il to be removed is limited to 

the 11 01ih. 11 01i hwest, west, and southeast s ides of Building 367, as shown on F igure 2-5. The so il w ill be 

removed to a depth of 12 inches be low ground surface, resulting in an in situ vo lume as presented in Section 

2 and in the prev ious section. In additi on, subsurface so il in one area at SEA D- 16 has lead concentration 

greate r than 125 0 mg/kg and w ill be excavated . It is estim ated that the ve1iical limit w ill extend 

approx imate ly 3 fee t. There were no subsurface samples obta ined with lead concentrations greater than 

1250 mg/kg at SEAD-1 7. Therefore, it is antic ipated that SEA D-1 7 does not require subsurface 

remediatio n. 

The excavation can be accompli shed with standard construction equipment, such as a front end loaders, 

bulldozers, and backhoes. The excavated so il and ditch so il (refer to Section 6.3) w ill be loaded into trucks 

and transported to an on-s ite stockpile area fo r so il washing. The prim ary purpose of so il washing is to 

separa te the coarse materi a l fro m the fine materi a l, and in the process scrub and wash the compone nts. So il 

was hing experiments have shown that a s igni fica nt prniion of the hazardous constituents present in the so il 
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1s concentrated in the fine fraction. The coarse fraction typically does not contain the hazardous 

constituents and can be cleaned from the fine fraction by phys ical separating. The coarse fraction , which no 

longer contains excessive levels of the hazardous constituents, can be used as site backfill , provided it meets 

the RAOs. The remaining fine fraction will be tested, further treated if necessary, and disposed. It is 

estimated that the fine fraction w ill make up approximately one-third of the overall volume. The actual 

quantity of the fine fraction will be determined in the treatability study. 

The following is a genera l description of a so il washing process that would be applicable to SEAD-16 

and -17 . First, the excavated material is fed into a hopper, which screens the oversize material (more 

than 1 /4- inch diameter) from the finer material. The oversize material is placed into a rotary drum where 

it is tumbled washed, stockpiled, tested, and eventually backfilled on-s ite. The remaining soil is passed 

into a device, which turns the material .intQ a ~_lurry and pumps it through hydroclones . The hydroclones 

mechan ically separate the s lurry into two streams, the coarse material (sand and grave l) and the fine 

material (si lt and clay) and water. The coarse material may then be directed to froth flotation cells, 

whic h wash it w ith surfactants . The flotati on ce ll s, which aerate the material , and the surfactant washing 

generate a heavy froth . The organic and inorganic contaminants in the soi l will move w ith the froth. The 

froth is then skimmed from the top of the material and is considered a waste. The soil passing through 

the froth flotati on units, i.e., the coarse material, has been shown to pass the TCLP test and typically can 

then be backfi lled on-site. 

The fine grai n materia l and water are sent to a sludge basin where the solid s are settled out. The sludge 

is dewatered and then further treated or disposed. The water wi ll be treated prior to discharge. 

The process separates the so il into four streams: ( 1) overs ize material, which is genera lly non-hazardous 

and can be backfill ed to the site, (2) c lean sand and gravel, which also can be backfilled, (3) sludge 

cons isting of the fin~ gra in materia l;,~w hich . is a hazardous waste, and ( 4) concentrated froth from the . .-
flotation unit (if utili zed) which is also considered a hazardous waste. For this alternative, the fine grain 

material and froth w ill be tested, treated if necessary, and disposed of off-s ite. On-site or off-site treatment 

can be performed using stabilization, acid leaching, or other methods (refer to Section 6.5.) However, 

because of the relative small vo lume of so il to be treated at SEAD-16 and - 17, it is expected that off-site 

treatment will be more cost effective than on-site treatment. Therefore, for discussion purposes, this 

alternative assumes that the sludge and froth w ill be transported off-s ite for treatment and disposal. 

Upon completion of excavation, c leanup verification will be performed on the excavated areas. A 

c leanup verification work plan w ill be developed as part of the fina l design . Excavation w ill continue 

further in those areas where lead concentrations in so il and ditch so il are greater than the c leanup goals. 

Sample locat ion and frequency w ill be determ ined as part of the c leanup veri ficat ion work plan . 
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Excavated areas will be backfilled with the coarse grain material to restore the area to original conditions 

and to provide proper storm water control. Topsoil will be placed and vegetative growth will be 

established. Semi-annual groundwater monitoring and annual ditch soil sampling will be necessary . 

6.6.1.2 Process Flow and Site Layout 

Figure 6-3 presents a process flow diagram for Alternative 6. Soil is excavated and stockpiled as 

described above. This alternative requires an area sufficient for stockpile areas , soil washing equipment 

and a pugmill (only if on-site treatment is performed.) It is estimated that the stockpile area and the soil 

washing equipment will be located adjacent to Unnamed Road between SEAD-16 and -17, as shown on 

Figure 6-2. This will provide a central location for the dump trucks to transpo11 the excavated soil to the 

stockpile area. A soil wasl1ing operation will consist of several or all of the following processes: 

• Vibratory screen - This unit separates the feed , and removes oversized (greater than 2-inch diameter) 

particles. 

• Feeder module and conveyor - This unit carries and weighs material fed to the soil washer. 

Trammel screen - This unit breaks up clumped feed materials. 

Attrition scrubber - This unit adds the washwater to the broken up soil. The washwater mobilizes the 

fine fraction of the soil. 

Hydrocyc lone separators - This unit is a solids/ liquid flash separation device which separates the 

coarse (sand and gravel) soil from the fine (silt and clay) soil. 

• Dense media separation column - This unit separates materials based on density, and would be used 

to separate pieces of munitions, elemental metals and other debris from the soil to be treated. 

Dewatering screen - This unit removes the fine material from the process train . The coarse fraction 

is rinsed, and removed from the soil washer. 

• Washwater treatment system - The spent washwater is treated for reuse or di sposa l. The type of 

treatment used is site-specific. 

• Belt filter press - This unit dewaters the fine fraction prior to further treatment. 
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The stockpiled material will be loaded into the soil washing unit with front-end loader. The conveyor 

will likely be equipped with a scale to keep track of the quantity of soil treated . For SEAD-16 and - 17, a 

25 -tph unit could be used. This unit is delivered on fifteen 45-foot trailers. The total size of the soil 

washing operation is approximately 100 feet by 200 feet. The assembled unit has a height of 50 feet. The 

unit requires a 600-kW, 440-Yolt AC power supply, and a 25 gallons per minute (gpm) water source . 

The coarse fraction is removed from the unit, allowed to dry, and stockpiled in a clean soil area. The 

material can be tested to ensure that the hazardous constituents have been removed to acceptable levels. 

The material will then be re-used as clean fill. After dewatering, the fine material will be treated off-site, 

if necessary, and disposed of in an offsite landfill. The water will be treated on-site or sent to the Depot 

Pub I ic ly Owned Treatment Works (POTW) for treatment. The cost estimate assumes that the water can 

be treated at the Depot POTW at minimal cost. -

6.6.2 Overall Protection of Human Health and the Environment 

An eva luation of the overall protection of human health and the environment includes the assessment of 

the short- and long-term protection of human hea lth and the environment. The following discussion will 

show how this alternative meets these c riteria. 

6.6.2.1 Short-term Protectiveness 

Thi s a lte rnati ve will be evaluated with respect to the effect on human hea lth and the environment during 

the impl ementation of the remedial action. Three items are included in an assessment of the short-term 

protectiveness of Alternative 4. The first issue is protecti on of th e community during the remedial 

act io n. After so il washing, the fine grain 111ateria l will be di sposed off-site. Assuming off-site treatment 

w ill be performed, hazardous material may be transported off-site. Precautionary measures must be 

taken to assure that the trucks are not overloaded and properly covered with a tarp to ensure that no 

mate rial is released . However, it should be noted that only approximately one-third of the total remedial 

vo lum e is est imated to be di sposed of off-site. 

There is also a minor threat from dust released during the excavation. The site is located away from the 

SEDA boundary, so the like lihood of any hazardou s dust migrating off-site is neg lig ible. As discussed in 

Sections 6 and 7 of the RI report as well as in Secti on 2, fugitive dust migration (from so il) is not a major 

mi grat ion pathway. Fugitive dust is further minimized by the makeup of the soil to be excavated , which 

is primaril y shal e fill , a material which has a fairly large particle s ize, and is less subject to dust 

fo rmation . 
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The short-te rm protect iveness to site workers is a lso considered . The maj or routes of exposure during 

remediatio n are direct contact with the excavated so il and inha lati on of particulate. There is a lso 

potent ia l fo r exposure to so il s and other hazardous materia ls during the so il washing process . Exposure 

can be minimized through the use of s ite access controls and proper protecti ve equipment fo r site 

workers, such as dust masks and Tyvek protective c lothing. A ir monitoring may be used to dete rmine if 

there is a s ignificant threat fro m the inha lation of parti culate. Dust generation at the excavat ion can be 

minimized by us ing water or other dust control chemicals. If on-s ite treatment is used, precautionary 

measures should be taken to minimize dust generat ion. It should a lso be noted that all the site workers 

a re required to meet a ll the OSHA tra ining and medical moni toring requirements. In addi tion, contractor 

personne l workin g w ill be tra ined in the pro per hea lth and safety procedures to be used fo r the soil 

wash ing un it. 

Anoth er part of the short-term protec ti veness criteri on is assess ing the environm enta l impacts during the 

remed ia l act ion. Impacts to _the s ite w ill resul t fro m excavati on, stockpiling, and truck traffic. Because 

SEAD- 16 and - 17 is located in an acti ve porti on of SEDA, these activ it ies w ill not be substantia lly 

diffe rent fro m the current act iv ities. In addi tion, since the haza rdous materia l is prim arily in the so il , 

there is li tt le or no risk of a spill or re lease during the remedi al action. There is a potent ia l fo r re leases of 

washwater fro m the so il washi ng uni t. Thi s threat is min imized w ith pro per contro ls and inspect ions of 

the uni ts . The s ite workers w ill be trai ned in the proper operati on of the uni t operat ions. 

6.6.2.2 Long-Term Protectiveness 

The remedi a l act ion is des igned such that the remaining so il s and ditch so il s have a lead concentration 

be low the proposed c leanup goal _of 1.250 mg/kg: Coarse gra in res iduals, whi ch have lead concentrati on 

be low the proposed c leanup goa l, w ill be backfi lled on s ite . Fine gra in mater ia l w ill be d isposed of off­

s ite . Upon completion of the remedia l acti on, there w ill no longer be so il and di tch so il on site that poses 

an unacceptable threat to hum an hea lth . 

6.6.2.3 Conclusion 

A lternati ve 6 w ill protect hum an hea lth and the environm ent. The a lternative prevents ingestion of and 

di rect contact w ith the materia l and debri s fro m SEAD-16 build ings, surface so il s and di tch so il s w ith 

lead concentrations over 125 0 mg/kg. The ditch so il s w ith lead concentrations above 1250 mg/kg w ill be 

removed, w hich w ill meet the RAO fo r di tch so il and prevent contamination downgradi ent in Kenda ia 

Creek. 
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The resul ts of the base line ri sk assessment show that conditions at SEAD-1 6 and - 17 require a remedia l 

actio n (see Section 2. 0). The remedia l acti on w ill reduce ri sk from soils and ditch soil as well as 

building materia l and debri s to acceptable levels. Therefore, thi s a lternative meets the RAOs by 

reduc ing ri sk, thu s protecting hum an health. 

6.6.3 ARAR Compliance 

Simila r as Alternatives 2 and 4 (Sections 6.4 .3 and 6. 5.3), A lternative 6 does not prec lude compliance 

w ith A RA Rs. 

6.6.4 Long-Term Effectiveness and Performance 

The assessment of the long-term effect iveness can be divided into two categories, an assessment of the 

magnitude of the res idua l ri sk, and an eva luation of the adequacy and reliability of the contro ls used for 

the waste res idua ls and untreated so il. 

The remedi a l act ion is des igned such that the remaining so il s and di tch so il s have a lead concentration 

below th e proposed c leanup goa l of 125 0 mg/kg . Coarse gra in res iduals, w hich have lead concentration 

be lovv the proposed c leanup goa l, w ill be backfill ed on s ite . F ine grain materi a l w ill be di sposed of off­

s ite. Ini t ia lly, some ma in tenance w ill be required to establi sh a vegetati ve cover at the s ite. Once the 

cover is establi shed, there will be no need for long-te rm main tenance. 

Upo n co mpl etion of the remedi a l acti on, no_ res iduals so il o r ditch so il w ill rema in on site. The coarse 

gra in mate ria l w ill be treated -and backfill ed on-site. The long-te rm management of the fin e grain 

mate ri a l w ill be the respons ibili ty of the se lected off-s ite landfill . For thi s reason, it is important to se lect 

repu table landfi ll to assure that the landfill is operated in accordance w ith State and Federal 

requirements. A lthough the excavated areas at th e s ite w ill be backfill ed and graded to promote storm 

wate r run-off and minimize eros ion, maintenance activ it ies w ill not be required upon the establi shm ent 

of vegetat ive growth. 

O nce the so il fin es are removed from the site, the remedia l acti on would be cons idered permanent. 

There w ill no longer be so il and d itch so il on s ite that poses an un acceptable threat to hum an hea lth . 
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6.6.5 Reduction in Toxicity , Mobilitv, and Volume 

A lternative 6 would be effective in reduc ing the tox ic ity, mobility, and volume of the hazardous 

constituents present in the so il and di tch so il at the si te. It is estimated that soi l washing w ill reduce the 

vo lume of the contaminated so il and di tch so il approx im ate ly two-thirds of the orig ina l vo lume. As 

presented in Section 6 .5, treatment ( if necessary) of the fin e gra in materia l and di sposa l into a landfill 

w ill effective ly reduces the toxic ity and mobili ty of the hazardous constituents. 

6.6.6 Short-Term Effectiveness 

As di scussed in Section 6.6.2. 1, exposure_. to the community, the s ite worke rs and the environm ent can be 

min irn ized through the approp ri ate use of s ite access contro ls, du st contro ls, pro per protective equipment 

fo r s ite workers, and monitoring system. 

The deve lopm ent and implementati on of the soil washing treatability study and the se lectio n of the 

vendor may take three to fi ve month s. O nce the treatability testing is completed and a vendo r is se lected, 

it is estim ated that the a lternative may take approxi mate ly th ree to six months to complete. Thi s du ration 

in cludes two weeks of mobili zati on, one week to fi ne tune the unit, one week of building rem ediation, 

two to fo ur weeks of excavation, one to three mont hs to so il wash, three weeks to backfill and hydroseed, 

three weeks to test and di spose of the fin e gra in m ateri a l offs ite, and two weeks to demobilizati on. Thi s 

assum es that the fi ne gra in mater ia l w ill be treated off-site, if necessary. 

6.6 . 7 Implementabilitv 

A di scuss ion of implementability ca·n be d ivid ed into three sectio ns, technica l feas ibili ty, admini strative 

feas ibili ty, and ava ilabili ty of serv ices and materi a ls. Techni ca l feas ibility describes items such as 

constructi on and operat ion, techno logy re liability, and monitorin g considerations. Administrative 

feas ibili ty addresses issues such as permi tt ing, interaction w ith NYSDEC and EPA, and community 

re lat ions. Ava il ability of services and materi a ls describes the ease of obtaining vendors and equipment, 

and the avai labili ty of offs ite di sposa l capac ity . 

6.6.7.1 Technical Feasibili ty 

A ltern ati ve 6 is techni ca lly feas ible to complete. It invo lves rout ine earth mov mg work, inc luding 

excavat ion, stockpilin g, transportat ion, and backfi lling, as we ll as a spec ia lty contracto r to perfo rm the 

so il washing. So il washing has been used fo r a num ber of yea rs and has been demonstrated to be 
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effect ive at s ites w ith s imil ar contamination. The remedi ation areas have been initia lly de lineated and a 

so il washing treatability studies w ill be necessary to confirm that the techno logy w ill be effective at 

SEA D-16 and -1 7 . 

As w ith Alternative 4, the fine grain material that fa il s the TCLP cri teria will require treatment prior to 

di sposa l. O n-s ite treatment can inc lude stabilizat ion, acid leaching, or other methods. As discussed in 

Secti o n 3, stabili zation is a techno logy that has been frequently used to treat similar so il s, and it is not 

antic ipated that probl ems w ill be encountered during construction. lt is antic ipated that the stabilization 

process w ill a lso be effect ive because the fi ne grain materi a l w ill mix easier with the se lected additive(s). 

If on-s ite stabilization is used, a treatm ent study w ill be necessary to establi sh the optim al additive and 

dosage and a spec ialty contractor w ill perform the work, most like ly using a pugm ill. The addi tives .w ill 

be pro perly monito red to assure proper:d9sage. T he stabilized materia l will be tested to assure that it 

meets the TCLP crite ri a. If off-s ite treatment is conducted, most of the TSD fac iliti es in the region have 

accepted s imila r wastes fo r a number of years. These fac iliti es are capable of treating and di spos ing of 

th e s ite so il s. 

It is poss ible that some minor weath er de lays may be encountered, but most of the so il to be rem oved is 

located w ith in 12 inches of the ground surface and w i 11 not be adverse ly affected by wet weather. 

Another aspect of techni ca l feas ibility is the ease w ith whi ch addi t ional work may be conducted . At thi s 

t i111 e , it is ant ic ipated that thi s remedia l action w ill prec lude th e necessity of any add itio na l remedial 

efforts at SEAD- 16 and - 17. However, if additi onal work is required in th e future, thi s remedi a l action 

shoul d not inte rfe re in any way . O nce the remed ia l acti on is compl ete, th e s ite vvill be vegetated and will 

essent ia ll y rema in as it is now. 

. ":!' 
6.6.7.2 Admiitisfrative Feasibility 

A ltern ative 6 is admini strative ly feas ible to complete. So il washing not only reduces the vo lume of 

111 ate ri a l to be di sposed, but a lso the vo lum e of materia l needed fo r backfill. Construction permits are 

necessary fo r the activ ities and are readily atta inabl e. 

If off-s ite t reatment of the fine gram materia l is perfo rmed, the landfill s that may be used are full y 

permi tted fo r di sposa l and stabilization, if necessary. As a resul t of the vo lume reduct ion, there w ill be 

less transpo rt of haza rdous waste than Alternative 4, and the number of mani fes ts w ill be reduced. A ll 

the contracto rs used fo r excava ti on and transportati on w ill be experienced in preparin g mani fests . 
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If on-site treatment of the fine grain material is performed, a temporary treatment facility (pugmill) will 

be used and no hazardous waste transportation will be required , which simplifies the manifest 

requirements . Construction permits will be necessary for the construction activities. Since the wastes 

will be sent to a permitted disposal facility, no disposal permits will be necessary. 

Coordination with the various regulatory agencies is al so important. As previously described, the Army 

has coordinated the entire remedial program with both EPA and NYSDEC, and will consider input from 

both these agencies in the final remedy selection . It is anticipated that any issues arising with the 

regulatory agencies will be addressed prior to remedy selection . 

6.6.7.3 Availability of Services and Materials 

Alternative 6 relies on a soil washing specialty contractor and standard construction equipment, which is 

readily available in the Romulu s area. Several companies have extensive experience in implementing soil 

washing, including Bergmen U .S.A. and Biotrol, Inc. These companies can provide the necessary unit 

operations for SEAD-16 and -17. The standard construction equipment includes backhoes, bulldozers, 

front-end loaders, scrapers, and standard s ize dump trucks. Backfil I material , such as common fill and 

top so il , is available in the Romulus area. If on-site stabilization is performed , a pug mill will most 

like ly be used. Several landfill s have been identified that are capable of accepting the so il and ditch soil 

for disposal , as di scussed in Section 6.4.1.1. 

6.6.8 Cost 

6.6.8.1 Capital Costs 

Cap ital costs were estimated to remediate the soil to lead concentrations of 1250, 1000, 400 mg/kg, and 

to remediate the soil with lead concentration exceeding 400 mg/kg or the other tested metal concentrations 

exceeding the TAGM values. The detail cost estimate and a descri ption of the assumptions used is 

presented in Appendix E. The total capital costs (project cost) for the associated four concentration 

leve ls are estimated to be $3,286,010, $3 ,900,850, 7,049,450, and $12 , 111 ,090, respectively, as 

presented in Table 6-2. 

\\13OS FS02\ PROJ ECTS\PIT\ Projects\SENECA IS I 6 17FS\Fina1 2000\Text\Sccti on_ 6\Sect6 _ ditch.doc Page 6-37 
September 2000 



SE ECA ARMY DE POT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

6.6.8.2 0 & M Costs 

Annual monitoring costs associated with Alternative 6 include costs fo r semi-annua l groundwater sampl ing 

and annua l di tch so il moni toring. The annual monitoring cost is estimated to be $40,440. There is no 

annual O & M costs assoc iated w ith thi s alternative. ln accordance w ith the Federal Facility Agreement 

CERCLA SECTION 120, Docket N umber: ll -CERCLA-FF A-00202, the remed ia l action ( including 

monitoring program) will be reviewed after five years. At thi s time, modi ficat ion may be implem ented to 

the remediation program (including monitoring program), if appropriate. 

6.6.8.3 Present Worth Costs 

The present worth cost (tota l eva luated price-) to remedi ate the site to lead concentrations in so il of 125 0, 

I 000. 400 mg/kg, and to remediate the so il w ith lead concentrati on exceedin g 400 mg/kg or the other 

tested meta l concentrat ions exceeding the T AGM va lues were estim ated to be $3,985 ,298, $4,600, 138, 

7,74 8,738 , and 12,810 ,378, respecti ve ly. 

6.7 COMPARATIVE ANALYSIS OF ALTERNATIVES 

6.7.1 Introduction 

T he purpose of thi s sect ion is to compare the a lternati ves presented above w ith respect to the specific 

eva luat io n c ri teria . T he fo llow ing d iscuss ion w ill rate each of the a lternat ives w ith regard to the 

eva luat io1i criteri a and identi fy the re lati ve advantages and di sadvantages of each. The tradeoffs among 

the di ffe rent a lternati ves w ill be d iscussed. Thi s compari son will prov ide the info rm ati on necessary to 

dec ide the appro priate a lternative fo r th is s ite . 

The di scuss ion is di v ided into two groups. The first group, the thresho ld cri teria, inc ludes the overall 

protect io n of human hea lth and the environment. The next grou p includes the rema inder of the 

eva luation criteri a: long term effecti veness and perm anence, reduction of tox ic ity, mobility, and vo lume 

through treatm ent, short-term effecti veness, implementability, and cost. 
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6.7.2 Threshold Criteria 

Eac h alternative is assessed against the thresho ld criteri a, which are overa ll protection of human hea lth 

and the environment and compliance with ARARs. The a lternative must sati sfy both criteria for it to be 

e li g ible for se lection. 

A ll of the a lternat ives , except A lternative I , prov ide protection of hum an health and the env ironment. 

The building material and debri s from SEAD- 16 will be removed and disposed off- site . Ditch soil with 

lead concentrations above 125 0 mg/kg w ill be removed from the site . Soil w ith lead concentrations 

above the proposed lead cleanup criteri a w ill e ither be treated, removed fro m the site , or covered . 

Remov ing or covering these materia ls w ill prevent derm al contact and ingestion, which have been 

identified by the BRA as the major exposm'e pathways fo r dust, so il and ditch so il at SEAD-16 and - 17. 

Alte rnat ives 2, 4, or 6 w ill each redt1ce ri sk to acceptable levels (refer to di scuss ion in Secti on 2 .0). 

Remova l of so ils fo und in _the dra inage ditches w ill protect env ironm ental receptors by preventing 

mi grat ion of contaminated ditch so il s to Kenda ia Creek, which is downgradient of SEAD- 16 and -1 7. 

Addi tiona ll y, remov ing contaminated surface and subsurface so il (A lternati ves 4 and 6) w ill decrease 

any potenti a l fo r migrati on to groundwater and pl ac ing a so il cover over these areas (A lternative 2) will 

decrease potent ia l fo r eros ion and mi grat ion to nearby areas . 

There are currently no chemi ca l spec ific ARARs fo r so il. For ground water, exceeding of A RA Rs w ill 

not be expected in the future even w ith no action according to mode ling resul ts presented in Section 1. 

Off-s ite di sposa l w ill fa ll under RCRA requirements , whi ch mu st be compli ed w ith in the fin al remedia l 

act io n pl an. Other federal ARARs inc lude, but are not limi ted to , the Nat ional Environmenta l Po licy Act 

(NEPA), CERCLA, the C lean Water Act (CWA) and the Emergency Planning and Ri ght to K now Act 

(EPC RA). Promulgated state regulati ons niust a lso· be· complied w ith. After an a lte rnat ive is chosen, the 

fi na l des ign mu st incorporate compliance with ARARs, however, the concepts of each a lternative 

cons ider ARARs and do not prec lude compliance. A ll a lternatives have potentia l to full y comply with 

ARA Rs. 

6.7.3 Other Considerations 

6.7.3.1 Long-Term Effectiveness and Permanence 

The cri ter ion of long-term effectiveness addresses the long-term protect iveness to hum an hea lth and the 

environm ent. A lternatives 2, 4 , and 6 demonstrate long-term effectiveness beca use they re ly on di sposa l, 
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containment, and treatment to reduce the hazardous constituents in the soils and ditch soils. Alternative 6 

will backfill the coarse fraction to the site. This coarse fraction will no longer contain concentrations of 

lead above the proposed cleanup level. Alternative 6 is the most effective in eliminating the long-term 

threats because soil washing segregates the coarse and fine fractions . Most of the hazardous constituents 

are contained in the fines fraction, which will be disposed of off-site. Alternative 4 is _the next effective 

because it involves possible treatment and disposal in an off-site landfill. Alternative 2 is also 

considered effective because it involves possible treatment of the ditch soil and disposal in an off-site 

landfill as well as a soil cover for the surface soils. The soil cover will prevent contact with the 

underlying soil and reduce risk to acceptable levels. This alternative has little effect in preventing 

groundwater deteriorating from potential contaminant leaching from soil. However, as discussed in Section 

I , groundwater quality is i1ot expected to exceed EPA MCL or NYS GA standard for groundwater in the 

future. This alternative may also lirnit the future land use. The alternatives are considered to be 

technically feasible and provide effective long-term protection . Alternative I , the no action alternative, 

does not provide long-term protection of human health and the environment. 

The relative rankings of the alternatives based on permanence are the same as the rankings for long-term 

protectiveness. Since Alternatives 4 and 6 reduce the volume of the soil on site, they are more 

permanent than Alternative 2, which requires soil to remain on-site. Alternative I , the no action 

alternative is not permanent since no treatment or soil cover is used. 

6.7.3.2 Reduction of Toxicity, Mobility, or Volume through Treatment 

The alternatives are also compared with respect to the relative decreases in the toxicity, mobility, and 

volume of the hazardous constituents present at the site. Alternative 6 yields the greatest reduction in the 

toxicity by separating the coarse material :from the fine material , treating the later if necessary, and 

disposing it in an off-site landfill. The hazardous constituents are normally concentrated in the fines 

fraction of the soil , which could be treated using stabilization or acid leaching. Once the fine grain 

material is landfilled, the hazardous constituents are essentially immobile . Alternative 6 also provides the 

greatest volume reduction of the contaminated soils. The hazardous constituents are concentrated in the 

fines fraction . Soil washing reduces the volume of the contaminated soil to approximately one-third of 

the original volume. 

Under Alternative 2, ditch soil toxicity would decrease if it is stabilized after failing TCLP test while 

under Alternative 4, ditch soil and soil toxicity would decrease if they fail TCLP and be stabilized. The 

stabilization process decreases the toxicity of the metals because the metals are converted to less soluble 

form s. Once the soil is treated and landfilled , the hazardous constituents are essentially immobile. 
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Alternative 2 decreases the mobility of the surface and subsurface soils through the placement of the soil 

cover, which will contain the soil and prevent migration to surface water via erosion. 

Alternatives 4, which relies on stabilization and disposal , ranks the poorest on the volume reduction. The 

treated soils typical have a greater volume than the initial untreated soil. Furthermore, the remaining 

soils , which will be excavated and landfilled, will increase in volume by approximately 30 percent as a 

result of the excavation process . 

6.7.3.3 Short-Term Effectiveness 

Alternative 2 does not involve a large ai110unt of excavation and can be implemented relatively quickly, 

considering that it does not require specialized equipment or vendors. Off-site transportation is limited and 

includes soil excavated from the drainage ditches, buildi1ig material and debris, and materials for the ·cap 

(topsoil , common fill , and filter fabric). The later factor can be limited through the use of on-site borrow 

soils. Alternative 4 does not require additional handling for treatment nor specialized equipment (as .does 

Alternative 6) , however; it does require off-site disposal. In addition, it can be performed efficiently and 

quickly. Alternative 6 requires the same amount of excavation and less volume of off-site transportation 

than Alternative 4. However, Alternative 6 requires the excavated material to be handled more than 

Alternatives 2 and 4. This extra handling is required to consolidate and treat the material and increases the 

on-s ite worker's exposure to the material through direct contact and dust. 

6.7.3.4 Implementability 

A ll of the alternatives score well on implementability. Alternative 2 can be constructed the easiest since it 

in vo lves leaving so'il s in place and constructing a soil cover. The construction of the soil cover involves 

routine earthmoving tasks, such as hauling, spreading and compacting soils. Alternative 4 can also be 

constructed easily; however, it involves more excavation, stockpiling, testing, and transportation. In 

addition, off-site stabilization may be necessary prior to disposal. Alternative 6 is also relatively easy to 

impl ement; however, it does require a specialized soil washing contractor, treatability program, and 

additional handling. 

Alternative I is readily available. Alternatives 2 and 4 involve routine construction tasks, such as hauling, 

spreading and compacting soils, which ·numerous contractors are ava ilable and qualified to perform . In 

addition, an off-site landfill capable of accepting and treating, if necessary, the s ite material will need to be 

identified . Alternative 6 requires similar earthmoving tasks as Alternatives 2 and 4 do , but also require a 

spec ialty contractor to perform the soil washing. 
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A lternative 6 will minimize off-s ite disposa l, is permanent, and reduces the toxicity, mobility, and vo lume 

of the po llutants. A lternative 2 minimizes off-s ite disposal and reduces the human health and ecological 

ri sk to acceptable levels. A lternative 4 involves off-s ite disposal, limited amount of treatment by 

stabilization, and meets the remedial action objects. Alternative 1 was ass igned the lowest score since it 

does not meet the remedial action objectives fo r the site and is considered to be the least permanent 

a lternative. 

6.7.3.5 Cost 

Thi s compari son w ill eva l_uate tlJe pn,~~1~_t worth costs (i. e. tota l evaluated price) of the alternatives, 

which are presented on Table 6-2 . A lternative 2 is the least expensive alternat ive and varies in cost fro m 

$ 1,699,648 to $2 ,735 ,984, depend ing on the lead c leanup level used. Alternative 4 var ies in cost from 

$2,957, 138 to $8,004,378, depending on the lead c leanup level used . A lternative 6 is the most expensive 

a ltern at ive and vari es in cost fro m $3 ,985 ,298 to $ 12,8 10,378, depending on the lead c leanup level used. 

T he detail cost estimate is presented in Appendix E. 

6.8 CONCLUSIONS 

T he baseline human health assessment indicates that the current cancer and hazardous risk is above 

acceptable levels fo r SEAD-16 and SEAD- 17. A lternatives 2, 4, and 6 address remedi ating the so il , ditch 

so il , and building material and debri s and will be effective to reduce the hum an health and ecologica l risk as 

we ll as to meet the remedial action objects. In summary, the remedial action objects are to prevent 

ingest ion of and derma l contact w ith so il s and di tch soi ls with lead concentrations above 1250 mg/kg 

(future industrial 'use _scenario), and dust c:'at1sed by excess debris and materia ls that are currently inside the 

abandoned buildings at SEAD-16. 

T he evaluation of a lternatives was based on the intended industrial/commercia l use scenar io. T hi s use 

was ident ified by the commun ity representative group, the LRA, during the BRAC process. Thi s level of 

protect iveness has been used as a bas is for the screening and the selection of remed ia l a lternatives . In 

addition, a second leve l of protectiveness was cons idered. This leve l is based on the N ew York State 

Department of Health (NYSDOH) guidelines fo r industrial use. Last ly, fut ure res identi a l use was also 

included fo r evaluati on to comply w ith the State of New York requ irement, 6 NYC RR 3 75- 1.1 0 , which 

estab li shes a goa l fo r s ite remedi ation to " restore the site to pre-d isposa l conditions, to the extent feas ible 

and authori zed by law." Prior to the Depot, the area surrounding the base supported residentia l use and 

the eva luat ion of a lternat ives fo r res idential use is suffic ient to comply wi th the requirement for pre­

d isposa l condi t ions. To avo id the redundancy of evaluating each a lte rnative three separate t imes, one for 
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each level of protectiveness, all alternatives were evaluated for the intended future land use, which is 

industrial. Following the evaluation, the costs required to achieve a level of protectiveness that wou ld be 

sufficient for use under both the NYSDOH industrial level and the NYSDEC requirement for pre­

disposal were developed . 

In genera l, as presented in Tab le 4-2, Alternative 4 has the highest overal l ranking followed by 

Alternative 6. Alternative 2 and Alternative I have same ranking, which is lower than Alternatives 6 and 

4 . Alternative 6 ranks the highest for long-term effectiveness and permanence, reduction of toxicity, 

mobility, or volume through treatment, however, ranks the lowest for short-term effectiveness, 

implementiblity, and cost. Among the alternatives with remedia l action , Alternative 2 ranks the highest 

for sho11-term effectiveness, implementiblity and cost. However, ranks lowest for reduction of toxicity, 

mobility, or volume through treatment and long-term effectiveness and permanence . 
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APPENDIX A 

ANALYTICAL DATA 
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• SEAD-16 Building Material 

• SEAD-16 Building Material (Asbestos) 

• SEAD-16 Surface Soil 

• SEAD-16 Subsurface Soil 

• SEAD-16 Downwind Surface Soil 

• SEAD-16 Sediment/Soil Found in the Ditches 

• SEAD-16 Groundwater 

• SEAD-16 Surface Water 

• SEAD-17 Surface Soil 

• SEAD-17 Subsurface Soil 

• SEAD-17 Downwind Surface Soil 

• SEAD-17 Sediment/Soil Found in the Ditches 

• SEAD-17 Groundwater 

.• SEAD-17 Surface Water 

• Thallium 
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Environmental 
Laboratories Corporation 

November 04, 1999 

Mr. Michael Duescheanu 
Parsons Engineering-Science Inc. 
Prudential Center 
Boston, MA 02199 

RE Your project: Sead 16 & 17 

Dear Michael: 

111 Herrick Street , Merrimack, NH 03054 
TEL: (603) 424-2022 · FAX: (603) 429-8496 

Enclosed please find the results for the above- referenced 
project, received on October 30, 1999. AMRO operates a Quality 
Control Program which meets or exceeds EPA and state requirements. 
A copy of the appropriate State Certificate is attached. The 
enclosed Samp e Receipt Checklist details the condition of your 
sample upon receipt. Please see the enclosed Non-Conformance 
Summary sheet that addresses quality control deviations that were 
encountered during the analysis associated with this project. 
This project was assigned AMRO Project Number 24595. If you have 
any questions regarding this project in the future, please refer 
to this number. 

Please be advised that any unused sample volume and sample 
extracts will be stored for a period of thirty (30) days from this 
report date. After this time, AMRO will properly dispose of the 
remaining sample. If you require further analysis, or need the 
samples held for a longer period, please contact us immediately. 

Encl. 

This letter is an integral part of your data report. 

Please do not hesitate to call if you have any questions. 

Sincerely, 

~7~ 
~?Richard Ravenelle 
0 / organics Laboratory Manager 
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GENERAL 

NON-CONFORMANCE SUMMARY 
24595 

No QC deviations were observed . 

METALS 

There are no Form IV, Form IX, Form XI, Form XII due to the analyses being performed by 
GFAA. There is also no Form V applicable to Post Spike Recoveries for GFAA. Post spike 
recovery data can be found on the Analytical Run forms. 

Samples 24595-(02-04, 06-09, 11, 13) had analytical (post digestion) spike recoveries for 
Thallium outside of acceptance _Um.its (85-115%) but between 40-85%. There is no impact on 
data since these analytes were· not" detected . . Data for these samples was reported and flagged 
with "W' . Laboratory control sample recovery was within acceptance limits for Thallium as 
well as RPD' s and matrix spike/matrix spike duplicate recoveries. 

No QC deviations were observed 

QA/Q 



Data Qualifiers Legend 

Organic 

A This tentatively identified compound is a suspected aldol-condensation product. 

B lllis analyte has been found in the associated method blank as well as the sample. 

E This analyte concentration exceeds the upper level of the calibration range. 

Es The reporting value of tllis analyte is estimated due to the presence of an interference. 

J The reporting value of this analyte is estimated. Compound meets identification criteria and is greater than 
zero and less than the Reporting Limit (PQL). 

N lllis tentatively identified compound is based on a mass spectral library search 

Inorganic · 

(a) 

(b) 

J 

u 

E 

N 

s 

w 

* 

+ 

p 

F 

CV 

A dilution performed on the sample resulted in an elevated PQL due to the presence of an 
interference. The number after the flag code denotes the dilution factor. 

Result was estimated due to blank contamination. 

Reported value was obtained from a reading that is less than the Contract Required Detection Limit but 
greater than or equal to the Instrument Detection Limit. 

Analyte was analyzed for but not detected. 

The reported value is estimated because of the presence of interference. 
. . . ~ -. 

Spike sample recovery not within control limits. 

The reported value was determine by the Method of Standard Addition (MSA). 

Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while the sample 
absorbance in less than 50% of spike absorbance. 

Duplicate analysis not within control limits. 

Correlation coefficient for the MSA is less than 0.995 . 

ICP 

Furnace AA 

Manual Cold Vapor AA 

Rev. 2 03/11/99 
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La b Name : AM RO 

Lab Cod e : 

NYSDEC - ASE' 
1 

I NORGA NI C ANALYS I S DATA SHEET 

Con t r act : 

Case No . : SAS No . : 

Ma t rix (s oi l / wa t e r ) 

Level (l o w/ med) 

WATE R Lab Sample ID : 

LOW Date Received : 

% Solids : 

Concentration Units (ug / L or mg/kg dry weight) : 

ic i Q !M 
• I I 

------ ---~--------'__,! __ ---~·-

CAS No . 
1 

Ana l yte Concentration 

7440 - 28 - 07 Thallium __ _ :-' . < ---: _ 1. 5 _ 
1

u--j-;----~F 
~ . ! 

I I 
! 

' I 
I I i 

' I I 

Co l or Before : Cl arity Before : 

Color After : 

Comme nt s : 
SAMPLE ID= 1 60000 
DATE SAMPLED 10289 9 

Clarity After : 

FORM I - IN 

UG/L 

EE'A SAMPLE NO. 

5 95 - 01 

S DG No . : 2 4 5 9 5 

24595 - 01 

10/30/99 

Text u re : 

Artifacts : 

12/95 



Lab Name : l\MRO 

Lab Code : 

Matrix (s o il/v1ater) : 

Level (l o w/med) : 

% Solids : 

NYSDEC - ASP 
1 

INORGAN I C ANALYSIS DATA SHEET 

Case No . : 

WATER 

LOW 

Contract : 

SAS No .: 

Lab Sample ID : 

Date Received : 

EPA SAMPLE NO . 

595 - 02 

S DG No . : 2 4 5 9 5 

24595 - 02 

10/30/99 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

Color 

Color 

--------------------------

CAS No . Analyte ' Concentration 

- - - ---- - ------

. I 

:c , 
I I 
I ' 

Q 
I 
I M 

7440 - 28 - 0 · Thal lium_-+-_ _ ___ l . 5~ U_, _ w '_ F_ 

I -- -- - - ----------------~~I _ ___ ~ 
- I I I 

--- ----------------------'---'-----+-

-~-=--_---============1 i 

I 

I 

I 

I I ---------+------ --i----------+--~' ------i--i 

I I I ·--
I 

I , . 

' 

I 
! 

---
I I 

I -

Before : Cla ri ty Before : 

After : Clarity After : 

Comment s : 
SAMPLE ID = 162000 
DATE SAMPLED 102899 

---- - - -- -

Texture : 

Artifacts: 

FORM I - IN 12/95 



Lab Na me : AMRO 

La b Code : 

Matri x (soil/wat er) : 

Level (l ow/med) : 

% Solids : 

NYSDEC - ASP 
1 

INORGANI C ANALYSIS DATA S HEET 

Case No .: 

WATER 

LOW 

Contract : 

SAS No .: 

Lab Sample ID: 

Dat e Received: 

EPA SAMPLE NO. 

595 - 03 

S DG No . : 2 4 5 9 5 

2 4 595 - 03 

10 /3 0/99 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . Analyte Concentration 

. - ---·-----· -----

IC : Q 
I 

I 

!M 
i 

: 744 0 - 28 - 0 Thallium _______ l. 5 ,U ' W ___ F _ 
_ ; . __ ---r 7-

------~---~-~~'---~~'-'-------

: I 

I I 
I 

I i 
I 

! - -----------------'-------------'--'------'---' 

Color Before: Clarity Before : 

Co l or After : Clarity After : 

Comments: 

Texture : 

Artifacts: 

SAMPLE ID= 16200 1 
DATE SAMPLED 10289 9 

-------- --- - - ---- -------------------

FORM I - IN 12/95 



-=~ --=-=-____ -

- - - - -

Lab 1 ame : J..MRO 

Lab Code : 

Matrix (soil/v1ater) : 

Level (low / med ) 

% Solids : 

NYSDEC - ASP 
1 

INORGANIC ANALYSIS DATA SHEET 

Contract : 

Case No .: SAS No .: 

WATER Lab Sample ID : 

LOW Date Received: 

EPA SAMPLE NO. 

595-04 

S DG No . : 2 4 5 9 5 

24595 - 04 

10/30/99 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . Analyte , Con cent ration 

7440 - 28 - 0 ~Thallium ________ l . 5 

--

I 
: 

--

' 

I 

I 

I 

! 

i 
I I 
L I 
I I 

I . -

Co l o r Before : 

Color After : 

Comments : 
SAMPLE ID= 16200 2 
DATE SAMPLED 102899 

I 
I 

I 

I 

Clarity Before : 

Clarity After : 

I I 
I 

I I 
I i 

! 
I 

I i 
I 
' 

fORM I - IN 

I 

I 
I 

I 

' 
i 
I 

I I 

_j__J 

Texture : 

Arti f ac t s : 

12/95 



Lab Name : AMRO 

Lab Code : 

Matrix (soil/water) : 

Level (low/med) 

% Solids : 

NYSDEC - ASP 
1 

INORGANIC ANAL YSI S DATA SHEE T 

Contract: 

Case No .: SAS No .: 

WATE R Lab Sample ID : 

LOW Date Received : 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . Analyte Concentration ·c . Q ·M 

7440 - 28 - 0 __ Thallium _______ l. 5 ___ ,U ___ _ , f _ 
! I 

. ,--- -

I I ! I 

! ! ! 
I 
I 
I 

.. 

! I I 

I I i ,_ 

Color Be f ore : Clarity Before : 

Col o r Aft er : Clarity After : 

Comme nt s : 

EPA SAMPLE NO. 

595 - 05 

S DG No . : 2 4 5 9 5 

24595 - 05 

10/30/99 

Texture: 

Artifacts : 

SAMPLE ID = 162003 ____________________ _ _____________ _ 
DATE SAMPLED 102899 

FORM I - IN 12/95 



-- -- - - --- -- -
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Lab Name : 

Lab Code : 

NYSDEC - ASE' 
1 

INORGANIC ANALYSIS DATA SHEET 

Contract : 

Case No .: SAS No .: 

Matrix (soil/water) : WATE R 

LOW 

Lab Sample ID : 

Leve l (low/med) Date Received : 

% So l ids : 

Concentration Units (ug/ L or mg/kg dry we ight ) : UG/L 

CAS No . Analyte ; Co ncentration 

7440 - 28 - 0 Thallium 

Color Before : 

Color After: 

Comments : 
SAMPLE ID = 162004 
DATE SAMPLED 102899 

Clarity Before : 

Clarity After : 

I 
! I 

I 

FORM I - IN 

Q jM 

I 

EE'A SAMPLE NO. 

595 -06 

SDG No . : 2 4595 

24595 - 06 

10/30/99 

Texture : 

Art ifacts : 

12/95 



NYSDEC - ASP 
1 EPA SAMPLE NO. 

Lab Name : AMRO 

Lab Code : 

Matrix (soil/water) 

Level (low / med): 

% Solids : 

INORGANIC ANALYSI DATA SHEET 

Case No . : 

WATER 

LOW 

Cont r act : 

SAS No . : 

Lab Sampl e ID : 

Date Received: 

595 - 07 

SDG No .: 24595 

24595 - 07 

10/30/ 99 

Con centration Units (ug/L or mg/kg dry weight) : UG / L 

CAS No . Analyte 1 Concentration C • Q IM ; 
. -- ------ -----~------'-------------------'-·--

. 7 4 4 0 - 2 8 - 0 _ Th a 11 i um ---'------~ 1 . 5 _ ___j U ...!,_W _ _ ----t-F ~ 
I 

,-

i 
I 
I 

I 

: 

--- ---- -- --- -- ------­

. -------------

I : 
l I 
I I 
I I 

! ! 
I 

I 
I 

: 

---

.. 

Col or Be f ore : Clarit y Before: 

Co l or After : 

Comments : 
SAMPLE ID= 162005 
DATE SAMPLED 102899 

Clarity After : 

I ' 

! I 

I 

I 
! 

FORM I - IN 

I 
I 

: 
I 
I 

-~ 

Text u re : 

Artifacts : 

12/ 95 
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Lab Name : AMRO 

Lab Code : 

Matrix (soi l/wat er) : 

Leve l (low/med) : 

% Solids : 

NYSDEC - ASP 
1 

INORGANIC ANALYSIS DATA SHEET 

Case No .: 

WATE R 

LOW 

Contract : 

SAS No . : 

Lab Sampl e ID : 

Date Received : 

EPA SAMPLE NO. 

595 - 08 

S DG No . : 2 4 5 9 5 

24595 - 08 

10/30/99 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440 - 28 - 0 

Co l or Befo re : 

Color After : 

Comments : 

Analyte ' Concentration 
I 

Thallium ~~--~--1 . 5 

: 

Cl arity Before : 

Clar ity After : 

SAMPLE ID= 162006 
DATE SAMPLE D 102899 

I 
IM 
I 

'u_· _ w I F I 
- -----+ ---, I , 

I 

I 

I 

i 

i 

FORM I - IN 

Text ur e : 

Artifacts : 

12 /95 



Lab Na me : AMRO 

Lab Code: 

Matrix (s oil / wat e r) 

Level (l ow/med) 

% Solids : 

NYS DEC - ASP 
1 

I NORGANIC ANALYSIS DATA SHEET 

Cas e No . : 

WATER 

LOW 

Contra ct : 

SAS No .: 

Lab Sample ID : 

Date Received : 

EPA SAMPLE NO. 

5 95 - 09 

SDG No .: 24595 

24 5 95 - 09 

10/30/99 

Conce ntra tion Units (ug/L or mg/kg dry weight): UG/L 

CAS No . Analyte 

7440 - 2 8- 0 Thallium 

Concentration 'C I 
Q 

------·-- ----------

I I : 

I 
I 

l ------~1- - - - --~---------~~ - --- ~ ~ 

Co l or Before : 

Col or After : 

Comments : 
SAMPLE ID = 162007 
DATE SAMPLE D 10289 9 

Clarity Before: 

Clarity After : 

FORM I - IN 

Texture : 

Artifacts : 

12/95 



-=== ~ ---- -

Lab lame : AM RO 

Lab Cod e : 

Mat ri x (s o i l / wat e r ) : 

Level (l o w/me d ) 

% Solids : 

NYS DEC - ASP 
1 

INORGANI C ANALYSI S DATA SHEET 

Case No . : 

\IJATE R 

LOW 

Co n t r act : 

SAS No . : 

Lab Sampl e I D: 

Date Received : 

EPA SAMPLE NO. 

59 5 - 10 

S DG No . : 2 4 5 9 5 

2 4595 - 10 

10/30/99 _ 

Co nc e ntra t i on Units (ug/L or·mg/ kg dry weight) : UG/L 

CAS No . Analyte Concentration Q 

74 40 - 28 - 0 Thallium _____ l . 5---1.U . I F -

I 

Color Before: 

Color After: 

Comme nt s : 
SAMPLE ID = 162 00 8 
DATE SAMPLE D 1 028 99 

.· . . ----- l _________ l __ '. 

I I 

Clar ity Before : 

Clarity After: 

Texture : 

Artifacts : 

------ - -----
-- --- - -----

FORM I - IN 12 /95 



Lab Name : AMRO 

Lab Code : 

NYSDEC - ASP 
l 

INORGANIC ANALYSIS DATA SHEET 

Contract : 

Case No .: SAS No .: 

Matrix (soil/water ) : WATER 

LOW 

Lab Sample ID : 

Level ( low/med) : 

% So lids : 

Date Rece i ve d : 

Concentration Units (ug/L or mg/kg dry weight) : 

CAS No . 

_7440 - 28 - 0 

Col o r Befor e : 

Col o r Aft e r : 

Comment s : 

- - - - -------------

Analyte Concentration C Q 

- ------ ----------- --·------ ---

Thal li um l. 5 ___ u ___ w :r ! 
-,----- I ----, 

~~ - - - . • • - • - • t ' ------- -- --· _____________ ,_, 

I 
I 

I 

j I 
I 

Cla rit y Be f o r e : 

Clarity Afte r : 

SAMPLE I D= 1 62009 
DATE SAMPLED 102899 

FORM I - IN 

UG/L 

EPA SAMPLE NO. 

595 - 11 

SDG No . : 24595 

24595 - 11 

10/30/99 

Text u re : 

Art i facts : 

12/95 



-= = ~ = ---- -
~w~ ~ ~ 

La b Name : Jl,MRO 

La Code : 

NYSDEC - ASP 
1 

INORGANIC ANALYSIS DATA SHEET 

Contract : 

Ca se No . : SAS No .: 

Matrix (soil/water) 

Level (low/med) 

WATER Lab Sample ID : 

LOW Date Received : 

% Solids : 

Concentrat ion Units (ug/L or mg /kg dry wei ght) : 

CAS No . Analyte 

--------

' Concentrati on 
I 

Q 

I 

IM 
I 

7440 - 28 - 0 Thallium_~---~-1. 5----fU-_----~i F-= 

- -- - -- ------------ - ---- ---- ; _____ , 

I 
I I 

!--------'---- ----+------------+--+---------jf-------, 

Color Before : 

Color After : 

Comments: 
SAMPLE ID= 162010 
DATE SAMPLED 102899 

i 

Clarity Before: 

Cl a rity Af t e r: 

FORM I - IN 

UG/ L 

EPA SAMPLE NO. 

595 - 12 

S DG No . : 2 4 5 9 5 

24595 -1 2 

10/30/99 

Texture: 

Ar tifacts : 

12/95 



Lab Name : AMRO 

Lab Code : 

Matri x (soil/water) : 

Level (low/med) 

% Solids : 

NYSDEC - ASP 
1 

INORGANIC ANALYSIS DATA SHEET 

Case No . : 

WATER 

LOW 

Cont ract : 

SAS No .: 

Lab Sample ID : 

Date Received: 

EPA SAMPLE NO. 

595 - 13 

S DG No . : 2 4 5 9 5 

24595 - 13 

10/30/99 

Concentration Units (ug /L or mg/kg dry weight) : UG/L 

CAS No . Analyte Concentration C · Q M ' 
i 

- ----- ----... ---- - ~----

7440 - 28 - 0 __ --"-Thallium 1 . 5 F_ -
I 

------ ------- ---- ------ --- - - - - I • 

------ ---

-------------------------------
---------

I I ' I 
; 

i ' : I I 

I ! I 
I 
I 

I 

Color Before : Clarity Before : Texture : 

Color Aft er : Clarity After : Art ifacts : 

Comments : 
SAMPLE I D= 162011 
DATE SAMPLED 102899 

- --- - -----------------------

FORM I - IN 12/95 



Lab Name : AMRO 

Lab Code : 

Matrix (soil/wat e r ) : 

Level (low/med) : 

% Solids : 

NYSDEC - ASP 
1 

INORGANIC ANALYSI S DATA SHEET 

Case No .: 

WATER 

LOW 

Contract : 

SAS No .: 

Lab Sampl e ID : 

Date Received : 

EPA SAMPLE NO. 

595 -1 4 

S DG No . : 2 4 5 9 5 

24595 - 14 

10/30/99 

Concentrat ion Units (ug/L or mg /kg dry weight): UG/ L 

I 

I I 

CAS No . Analyte . Concentration ,C : 
I , Q 

' I 

7440 - 28 - 0 Thalli um _ ,___ ___ __ 1 . 5_ ---}u~-·--- --+' F --1 

' I 

Co l or Before : 

Color After : 

Comments : 
SAMPLE ID= 1620 12 
DATE SAMPLE D 102899 

i 

I I 
I 

I 
I 

I 
I I 

I I 
I 

! 
I 

I 

Clarity Before: 

Cl '3.rity Aft er : 

FORM I - IN 

Text ur e : 

Artifacts : 

12/95 



La b Name: AMRO 

NYSDEC - ASP 
2A 

INITIAL AN D CONTINUING CALIBRATION VERIFICATI O 

Contract : 

Lab Code : Case No . : SAS No . : SDG No . : 24595 

In i ti al Calibration Source : 

Continu ing Ca libration Source : 

ACCU-AUG97 

VHG APR99 

Con centration Unit s : ug /L 

r- ! Initial Cal ibration I Continuing 
i Analyte I True Found · · %RC1) J, T.r: u e Fo und I 
I I 

I 

Calibration 
%R ( l) Found 

f 
I.Tha llium I 50. oJ __ 53 . 56 _L_107 . 1J __ 50. o 4 8 . 22_l__ 96 . 4_ 4 9 . 39_ 

' ' : ! I I I 

r ' I ' I I 

' --
t I ! i I I 

i i ' I I 
-· 

i 

I I 
i I 

I 

.. 

' ?: . -- .. .. ·• 

(1) Cont ro l Limits: Me r c ury 80 -120 ; Other Meta l s 90 -11 0 ; Cyanide 85-115 

Form II (PART 1) - IN 

%R (1) M 

~ 98.8_ F_ 

12/95 



Lab Name : AMRO 

Lab Code : Case No .: 

NY SDEC - ASP 
3 

BLANKS 

Contract : 

SAS No. : 

Preparation Blank Matrix (soil/wa ter): WATER 

Preparation Blank Concentrati on Uni ts (ug/L or mg/kg) : 

--·-~---- --· - ·---· 
! 

I In itial I 
I Calib. I Continuing Calibration 
! 

Bl a nk I Bl ank (ug/L) 
Analyt e (ug/ L ) C 

i 
l C 2 C 

---- ---- .. - -
' ;Thallium - -~~--l. 5 _ _:_ U l. 5~_U 1.5_ u I 

' ' I -
I ! I 
I -----

i I ! ~ 
I I 

I 
I 

i I 

: 
I 

i 

I . 

I 
I I 

I 
I 

I ' 
I 

l= 
; 
I 

' 

FORM III - IN 

SDG No.: 2 4595 

UG/L 

I 
Prepa-
ration 

3 C Blank C M 

I 1. 500_ _u_ F _ 

12/95 



Lab Name : AM RO 

NYSDEC - ASP 
SA 

SP I KE SAMPLE RECOVERY 

Con t ra c t : 

EPA SAMPLE NO. 

Lab Code : Ca se No . : SAS No .: SDG No .: 2 4595 

Matrix (soil / water) : WATER Le vel (low/med): LOW 

% Solids for Sample : 0 . 0 

Concentration Units (ug/L o r mg/kg dry wei ght): UG/L 

: I 

I I i Control i I 
Limit I . Spiked Sample Sample Spike I 

I Ana lyte %R I Result (SSR) C Result (SR) C Added (SA) %R Q M 
I I . ,· 
I . 

jThallium_
7

75 -1 25 I 50 . 4585 ' 1 . SOOO_ IU 50 . 00 I i I ' 100 . 9_ F_ 
I 

f--

I 
I I 

' 
I ! . 

I· • I 

l ! I I I 
i i i i ! 
i I i 
' I ! I 
1-· i 
I I 

. 

Comments: 
SAMPLE ID= 1 60000 _________________ ___________ _____ _ 
DATE SAMPLED 102899 _______ __________ _ ______________ __ _ 

Fo r m V (Par t 1 ) - IN 12/95 



La b Name : AMRO 

Lab Code : 

Matrix (soil/water) : WATER 

NYSDEC - ASP 
SA 

SPIKE SAMPLE RECOVERY 

Contract : 

Case No .: SAS No .: 

% So lids for Sample: 0 .0 

Concentration Units (ug/L or mg/kg dry weight) : 

; 

' Control 
I Limit i ' 
! 

Analyte %R 
I I 

1Thallium ----75 -1 25 - I 

I 
I-·---· 
I ··- - -·- -~----

' ---- --
-------

1--·---
i 
~--------

i ' 

' 
I 

' I 
I 

I I 

I 

i I i 

I 
I 

Commen ts: 
SAMPLE ID= 160000 
DATE SAMPLED 102899 

Spiked Sample Sample 
Result (SSR) C Result (SR) C 

-
48 . 3649 l.5000~ u 

Form V (Pa rt 1) - IN 

EPA SAMPLE NO. 

S DG No . : 2 4 5 9 5 

Level (low/med) : LOW __ 

UG/L 

Spike 
Added (SA) %R Q M 

50 . 00 96 . 7_ 
~ 

F_ 

12/95 



Lab Name : AMRO 

La b Code : Case No .: 

Matrix (soil/water) : WATER 

% Sol id s f or Sample : 0 . 0 

NYS DEC - ASP 
6 

DUPLICATES 

Contract : 

SAS No .: 

EPA SAMPLE NO . 

595 - 01 , 
.. -- .- ___ _j 

S DG No . : 2 4 5 9 5 

Level (low/med) : LOW 

% Solids for Duplicate : 0.0 __ _ 

Concentration Unit s (ug/L or mg/kg dry we ight) : UG/L 
-•·- ··--· 

! i ! 1 1 11 
; 
I Con trol I 
! I . 

I 
Analyte Limit 

I 
Sampl e (S)_ cl Duplicat e (D ) C ', RPO Q M I 

I I .. . . 
' ; 

l°Thallium I I 1.500 0_ u 1.5000_ u F_ 
I : i I I I 
L . - I 

L 
: 

l : 
i I I I 

I I 

I 
I 

i i 
I ! 

I 
' 

l I 

.. 

I 

FORM VI - IN 1 2/95 



Lab Name : AMRO 

La b Cod e : 

Ma trix (so i l/wa ter) : 

% So lids for Sample : 

Case No . : 

WATER 

0 . 0 

NYSDEC - ASP 
6 

DUPLICATES 

Contract : 

SAS No . : 

EPA SAM PLE NO. 

- -- - ------- -----. 
I 

59 5- 0 lS i 
----~I 

S DG No . : 2 4 5 9 5 

Le vel (low/med) : LOW 

% So lids f o r Dupli cate : 0 . 0 __ _ 

Co n c e ntrat i on Units (ug/L o r mg/kg dry we igh t ) : UG/ L 
------ ---- -------------

I 

i 
I 

I I Contro l I 
I l 

I /Analyte Limit ; Sampl e (S ) C Dup licat e (D) C RPD Q M I 
! I I 

i 

! I ;.Th a l l ium i I 50 . 4585 48 . 3 64 9 ... 4. 2 F_ - --
I I i I I 

i --
' I i 
' ---------

I i I ! 
I 

I 
----

: I I l !----- I I I ! I t··---- ---- ----------

I I i I- I 
I 

I l 

! I 
I 

I I 

I I 

: 
I 

I I 
I ; I I 
I 

! ; 
I L 

FORM VI - IN 12/95 



Lab Name : AMRO 

Lab Code : 

Solid LCS Source : 

Aqueou s LCS Source : 

NYSDEC - ASP 
7 

LABORATORY CONTROL SAMPLE 

Co ntra c t : 

Case No . : SAS No .: 

VHG APR99 

Aqueous (ug/L) 

S DG No . : 2 4 5 9 5 

Solid (mg/kg) 
An a l yte True Found %R True Found C Li mits 

I . 
I : ' i ,. I I ! Thall .1.um I 50 . 0 I 49 . 34 _ f-- 98. 7:· I· I I 

I I 
I I ! ' 1- i 

' 
I I I I ! i 

i I I I 

I i 
I ; ! I 

I I 
I 

i i ! I 
; I i I 

I I 

: 

~ . --
? -- ... 

' ' ,. 
r 
I I 

FORM VII - IN 12/95 

%R 



La b Name : AMRO 

Lab Cod e : 

---- ·- ---- -- : 
I 

I EPA 

I 
I 

Sample An 0 ADD 
! No . ABS 

I --------

' - ·- ------ ----------· · 

------ ·- -- - ------

' -- -- - - -

i- I 

' -~ -- --- -
i I 

I --·------

i i ------

' ' ' I -------
I 

i_ i 
I : : .. --
L i 
I I 

I 
I 
I 

i 
I --

I I I 
' 

! 

! 
I 

l - ·-----
i 
' 

I ; I 
I 

i ! i 
I I 
' 

! 
I ------
I --- . .. 

NYSD EC - ASP 
8 

STANDARD ADDI TI ON RESULTS 

Co nt r ac t : 

Ca se No . : SAS No .: 

Concentration Units : ug/L 

! I 
' I 
I I 

1 ADD I 2 ADD I 
I 

CON ABS ! CON ABS CON 
i 

! ; 
; I 

I 

I i I 
I 

I ! 
I 
i 

! ! -
I I 
I 

-t- I I 

' I I 

i i I 
I 

I I i 
! 
I I I I 

I 
: 

FORM VI II - IN 

SDG No .: 24595 

3 ADD Final 
ABS Cone . r Q 

12/95 



o Name : AMRO 

Lab Code : 

I CP ID Number : 

Flame AA ID Number : 

Furnace AA ID Number : 

i 
I 

! 

I 

: 

Comments: 

NYSDEC - ASP 
10 

INSTRUMENT DETECTI ON LIMITS (Q_UARTERLY) 

Contract : 

Case No .: SAS No . : 

Date 06/01/99 

PE- 41 00ZL 

Wave -
l e ngt h Bac k- CRDL I DL 

An a l yte (nm) ground (ug/L) (ug/L) 

Thallium 27-6 . 80_. __ ,BZ 5 1. 5 
I 

I I I 
. I 

' I i 
I ! l 

i ! ! i 
i 

I I ! 
I I I 

i I 
I 

I 

' 
I 

FORM X - IN 

SDG No .: 24595 

I 

I M 

F_I 
I I 

I 

i 

! 
I 

I 

! ! 

I 
I 

I I 

I 

1 2/95 



Prep Date: 11 } J } tf C, QC Sample ID:~ £9 ~ - CJ) Matrix: ~ 
Serial Dilution '(id%}( ))A- Dup (20%): ___ __,t!r:::..-,,-k=------------

~~-r,~;~%~) ~+~&-v ·• t'(s';:_ - - --~""-4,;..,,, _____ ___,/~.l~: _G_ 
Non Conformance ID: ,......,-~ =rp·ackage Level#: Jr: "':::I~, £ !I )J[/zro; 
Samples Needing Dilutions or Refuns~ ;, .,--GL 

7 r l< f ~ 
Comments: "" cY ~ 

Prep Date: 1/ J J ) / j QC Sample ID: :::::i-:-\.l L l.,... 1 - 0--J.,tatrix: ~ 
Serial Dilutiort f,10o/J /;,bf?,::: ---r'.Mp (20%): ~. 
MS: ~""'- ,r;,,., ~~ MSD: ---~-.#---'----- -------
RPD-MS/MSD: 7 ~ LCS: -----='-l'--"""b-----------
Prep Blank (<RL): c--~ 
Non Conforman~e I . ~~Package Level#: ~~ 
Samples Needin ilutions or Rerun. ""-- --~--='---'\Jr-S:~---t:L~3,_,._ _ _.~=--""-,---~~,---- -l-l_'L.---=----dC::::.,,.;,..~c::=-,P) 
Comments: _ ~- -. 7 ~~ _.,, ----y- fl p 

Prep Date: ~ ------
Serial Dilution ( l 0%): _____ ..,,.."'-----
MS: RPD-~M~S~~~sD=-:----~.,c._ _ ___ _ 

Dup (20%): _______________ _ 
MSD: 
LCS: - ------ - - - --------

Prep Blank (<RL): 
Non Conformance ::-::m==-:-----------::P:-a-,ck,-a_g_e-:L-e_v_e:-1 #,,..:-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=. 
Samples Needing Dilutions or.Reruns: _________________________ _ 
Comments: ------------------------------------

Data Validator: Date: ------------- -------- ---------



--
SAMPLE ID 

S0110299 
S25110299 
S50110299 
S75110299 
S100110299 
ICVl 10299 
ICBl 10299 
RL5110299 
BWl l 0199A 
BWl 1 0199A 
LWl 10199A 
24595 - 01 
24595 - 01 
24595 - 010 
24595-010 
24595-01S 
24595 - 01S0 
24595-02 
24595 - 02 
24595-03 
24595-03 
24595-04 
24595 - 04 
24595 - 05 
24595 - 05 
CCV110299 
CCB110299 
24595-06 
24595 - 06 
24595-07 
24595 - 07 
24595 - 08 
24595 - 08 
24595 - 09 
24595 - 09 
24595 - 10 
24595 - 10 
24595 - 11 
24595-11 
24595-12 
24595-12 
24595 - 13 
24595-13 
24595 - 14 

ELE 
MENT 

Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 
Tl 

DATE 

11/2/99 
11/2/99 
11/2/99 
11/2/99 

Ll 10299A 

CONC CAL 
UG/L 

11 /2 /99 . 
11 /2/99 53.5632378 
11/2/99 - 0.1882661 
11/2/99 4.94278486 
11/2/99 - 0.7736988 
11/2/99 22.7321991 
11 /2 /99 49.3416395 

_ 11 /2 /99 0.0333447 
-· :11 i?.799 2 L6158239 

11 /2 /99 - 0.3060407 
11 /2 /99 21.8768654 
11 /2 /99 50.4584763 
11/2/99 48.3649254 
11 /2/99 - 0.2270647 
11 /2 /99 18.3410519 
11/2/99 0.08163076 
11/2/99 15 .8856271 
11/2/99 - 0.488161 5 
11/2/99 20.1826314 
11 /2 /99 - 0.2912998 
11 /2/99 22.5977723 
11 /2 /99 48.2176191 
11/2/99 0.00245853 
11 /2 /99 - 0.1613354 
11 /4 /99 _ 1 7.9868586 
11)2/99" 

--
·- 0.8252858 

11/2/99 19.7769154 
11/2/99 - 0.3314057 
11/2/99 18.6525542 
11/2/99 - 0.5554225 
11 /2/99 19.6104368 
11 /2/99 - 0.2625654 
11 /2/99 21.6991099 
11 /2/99 - 0.1293866 
11/2/99 20.4513977 
11/2/99 - 0.4731503 
11/2/99 22.1668917 
11 /2 /99 - 0.1044972 
ll/2/99 20.6371212 
11/2/99 - 0.4635617 

Page 1 

CONC SAMP 
MG/L 

53.5632378 
- 0.1882661 
4.94278486 
- 0.0007736 
0.0227322 

0.04934164 
0.00003334 
0.02161582 

-0.000306 
0.02187686 
0.05045847 
0.04836492 

- 0.000227 
0.01 8341 OS 
0.00008163 
0.01 588562 
- 0.0004881 
0.02018263 
- 0.0002912 
0.02259777 
48.2176191 
0.00245853 
- 0.0001613 
0.01798685 
- 0.0008252 
0.01977691 
- 0.0003314 
0.01865255 
- 0.0005554 
0.01961043 
- 0.0002625 
0.02169911 
- 0.0001293 
0.02045139 
- 0.0004731 
0.02216689 
- 0.0001044 
0.02063712 
- 0.0004635 

OIL 

1 
1 

1 
l 

1 
1 
1 
1 

1 
1 

1 
1 
1 

l 
l 
1 



SAMPLE ID 

24595 - 14 
8LK 
CCV110299 
CC8110299 
S0110299 
S25110299 
S50110299 
S75110299 
S100110299 
IPCl 10299 
ICVl 10299 
ICBl 10299 
RL511 0299 
8Wl 101998 
8Wl 101998 
LW110199C 
24569- 01 
24569- 01 
24569- 01D 
24569- 01D 
24569- 0lS 
24569- 0lSD 
24563 - 01 
24563- 01 
24563- 03 
24563 - 03 
24563 - 05 
24563 - 05 
24563-05 
24563 - 05 
24563 - 06 
24563 - 06 
CCV110299 
((8110299 
24563 - 12 
24563 - 12 
24563 - 12 
8LK 
CCV110299 
CCB110299 
S00110299 
S25110299 
S50110299 
S75110299 

ELE 
MENT 

Tl 
Tl 
Tl 
Tl 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Sb 
Sb 
Sb 
Sb 

DATE 

11 /2 /99 
11 /2/99 
11/2/99 
11/2/99 
11/2/99 
11/2/99 
11/2/99 
11/2/99 
11 /2/99 
11 /2 /99 
11/2/99 
11/2/99 

. 11 /2 /99 
11 /2/99 
11/2/99 
11 /2 /99 
11 /2/99 
11 /2 /99 
11 /2 /99 
11 /2/99 
11 /2/99 
11 /2 /99 
11 /2 /99 
11/2/99 
11 /2 /99 
11/2/99 
11/2/99 
11/2/99 
1.1 /2/99 
·11 /2/99 
11/2/99 
11 /2/99 
11/2/99 
11 /2 /99 
11 /2/99 
11 /2 /99 
11/2/99 
11/2/99 
11/2/99 
11/2/99 
11 /2 /99 
11/2/99 
11/2/99 
11 /2/99 

Ll 10299A 

CONC CAL 
UG/L 

21.7792381 
0.02593849 
49.3948887 
0.11435532 

49.9740978 
50.3274975 
0 .16674404 
4.94995509 
0.50351829 
21.1952879 
51.1445551 
1.51755456 
21.1132353 
1 .38249452 
21.5933275 
46.6868663 

53.149344 
1.41614954 
23.1357976 
1.42370331 
22.4 74805 5 
99.4795471 

117.14291 
54.1604926 
71.8543491 
1.04707941 
22.2409835 
50.1296358 
0.20200628 
134.786879 
72.4842849 

89.560587 
0.26659872 
50.4722746 
0.24943223 

Page 2 

CONC SAMP 
MG/L 

0.02177923 
0.00002593 
49.3948887 
0.11435532 

49.9740978 
50.3274975 
0.16674404 
4.94995509 
0.00050351 
0.02119528 
0.05114455 
0.00151755 
0.02111323 
0.00138249 
0.021 59332 
0.04668686 
0.05314934 
0.00141614 
0.02313579 

0.001423 7 
0.0224748 

0.09947955 
0.11714291 
0.10832099 

0.1437087 
0.00104707 
0.02224098 
50.1296358 
0.20200628 
0.13478688 
0.14496857 
0.17912118 
0.00026659 
50.4722746 
0.24943223 

DIL 



SAMPLE ID 

S100110299 
IPCl 10299 
ICVl 10299 
ICBl l 0299 
RL5110299 
BWl 10199B 
BW110199B 
LWl 1 0l 99C 
24569-01 
24569- 01 
24569- 0lD 
24569-0lD 
24569- 0lS 
24569-01 SD 
24569- 02 
24569-02 
24569- 03 
24569-03 
24569-04 
24569-04 
24569-05 
24569- 05 
CCV110299 
CCB110299 
BLK 
CCV110299 
CCB110299 

ELE 
MENT 

Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 

'? 

DATE 

11/2/99 
11 /2/99 
11 /2 /99 
11 /2/99 
1 l /2 /99 
11/2/99 
11 /2 /99 
11 /2 /99 
11/2/99 
11 /2 /99 
11/2/99 

Ll 10299A 

CONC CAL 

UG/L 

52.1120976 
50.6129788 
-0.2670757 
4.81027958 
0.48428837 
23.0662276 
49.8874368 
1.75872284 
23.0558486 
0.89311521 

-1 lf2 / 99:- ·- 23.1 557838 
11 /2/99 52.2735822 
11 /2/99 58.533767 
11 /2/99 4.01486855 
11 /2 /99 27.2148217 
11 /2/99 3.36668944 
11 /2/99 25.1975405 
11 /2/99 1.65984789 
11 /2 /99 25.564051 l 
11 /2/99 1.99112766 
11/2/99 23.4331954 
11 /2 /99 52 .6279296 
11/2/99 0.25137547 
11 /2 /99 0.32151012 
11 /2 /99 52.3858486 
11 /2 /99 - 0.8531988 

Page 3 _ 

CONCSAMP 
MG/L 

52.1120976 
50.6129788 
- 0.2670757 
4.81027958 
0.00048428 
0.02306622 
0.04988743 
0.001 75872 
0.02305584 
0.00089311 
0.02315578 
0.05227358 
0.05853376 
0.00401486 
0.02721482 
0.00336668 
0.02519754 
0.00165984 
0.02556405 
0.00199112 
0.02343319 
52.6279296 
0.25137547 
0.00032151 
52.3858486 
- 0.8531988 

DIL 

1 
1 

l 
1 



SENECA ARMYDEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

APPENDIX B 

RISK ASSESSMENT 

ANALYSES 

1' :\ l'IT\Pro_jc cts\SENEC A IS I 6 17FS\Final2000\Tcxt\appcndix\appll)·.doc September 2000 



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD 16 AND SEAD 17 

APPENDIX B - RISK ASSESSMENT ANALYSES 

Human Health Risk Assessment 

SEAD-16 

SEAD-16 Pre-Remediation 
B-16PR-1 Total Noncarcinogenic and Carcinogenic Risks 
B-16PR-2 Indoor Air Exposure Point Concentration Summary 
B-16PR-3 
B-16PR-4 
B-16PR-5 
B-16PR-6 
B-16PR-7 
B-16PR-8 
B-16PR-9 
B-16PR-10 
B-16PR-11 
B-16PR-12 
B-16PR-13 
B-16PR-14 
B-16PR-15 

B-16PR-16 

Surface Soil Exposure Point Concentration Summary 
Total Soils Exposure Point Concentration Summary 
Solids Exposure Point Concentration Summary 
Groundwater Exposure Point Concentration Summary 
Surface·water Exposure Point Concentration Summary 
Sediment Exposure Point Concentration Su_mmary 
Ambient Air Exposure Point Concentrations 
Calculation of Intake and Risk from Inhalation of Dust in Ambient Air 
Calculation of Intake and Risk from Inhalation of Dust in Indoor Air 
Calculation of Intake and Risk from the Ingestion of Soil 
Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 
Calculation of Intake and Risk from the Ingestion of Indoor Dirt/Dust 
Calculation of Absorbed Dose and Risk from Dermal Contact with Indoor 

Dirt/Dust 
Calculation of Absorbed Dose and Risk from Dermal Contact with Surface 
Water . 

B-16PR-17 Calculation of Intake and Risk from the Ingestion of Sediment 
B-16PR-18 Calculation of Absorbed Dose and Risk from Dermal Contact with Sediment 
B-16PR-19 Calculation of Intake and Risk from the Ingestion of Groundwater 

SEAD-16 Post-Remediation 
B-16P0-1 Total Noncarcinogenic and Carcinogenic Risks 
B-16P0-2 Indoor Air Exposure Point Concentration Summary 
B-16P0-3 Surface Soil Exposure Point Concentration Summary 
B-16P0-4 Total Soil Exposure Point Concentration Summary 

Sediment Exposure Point Concentration Summary 
Ambient Air Exposure Point Concentrations 

B-16P0-5 
B-16P0-6 
B-16P0-7 
B-16P0-8 
B-16P0-9 

Calculation of Intake and Risk from Inhalation of Dust in Ambient Air 
Calculation of Intake and Risk from the Ingestion of Soil 
Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD 16 AND SEAD 17 

SEAD-17 

SEAD-17 Pre-Remediation 
B-17PR-1 Total Noncarcinogenic and Carcinogenic Risks 
B-17PR-2 Total Soils Exposure Point Concentration Summary 
B-17PR-3 Surface Soil Exposure Point Concentration Summary 
B-17PR-4 Groundwater Water Exposure Point Concentration Summary 
B-17PR-5 Surface Water Exposure Point Concentration Summary 
B-17PR-6 Sediment Exposure Point Concentration Summary 
B-17PR-7 Ambient Air Exposure Point Concentrations 
B-17PR-8 Calculation of Intake and Risk from Inhalation of Dust in Ambient Air 
B-17PR-9 
B-17PR-10 
B-17PR-11 

B-17PR-12 
B-17PR-13 

B-16PR-14 

Calculation-of Intake and-Risk from the Ingestion of Soil 
Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 
Calculation of Absorbed Dose and Risk from Dermal Contact with Surface 
Water 
Calculation of Intake and Risk from the Ingestion of Sediment 
Calculation of Absorbed Dose and Risk from Dermal Contact with Sediment 

Calculation of Intake and Risk from the Ingestion of Groundwater 

SEAD-17 Post-Remediation 
B-17PO-1 Total Noncarcinogenic and Carcinogenic Risks 
B-17PO-2 Surface Soil Exposure Point Concentration Summary 

Total Soil Exposure Point Concentration Summary 
Ambient Air Exposure Point Concentrations 

B-17PO-3 
B-17PO-4 
B-17PO-5 
B-17PO-6 
B-17PO-7 

Calculation of Intake and Risk from Inhalation of Dust in Ambient Air 
Calculation of intake and Risk from the Ingestion of Soil 
Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 

Ecological Risk Assessment 

SEAD-16 

SEAD-16 Post-Remediation 

B-16PO-10 Surface Soil Exposure Point Concentration for Antimony, Barium, Lead , 
Mercury, and Thallium - Post Remediation 

P :\PIT\Projects\SEN ECA \S 1617FS\Final2000\Text\appendix\APPBTOC. DOC 

Page B-2 

September 2000 
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B-16PO-11 

B-16PO-12 
B-16PO-13 
B-16PO-14 
B-16PO-15 
B-16PO-16 
B-16PO-17 

SEAD-17 

Total Soil Exposure Point Concentration for Antimony, Barium, Lead , 
Mercury, and Thallium - Post Remediation 
Calculated Soil Receptor Exposure - Surface Soil 
Calculated Soil Receptor Exposure - NYSDEC TAGM 
Calculated Soil Receptor Exposure - Total Soil 
Calculation of Soil Hazard Quotients - Surface Soil 
Calculation of Soil Hazard Quotients - NYSDEC TAGM 
Calculation of Soil Hazard Quotients - Total Soil 

SEAD-17 Post-Remediation 

B-17PO-8 

B-17PO-9 

B-1 ?PO-10 
B-17PO-11 
B-1 ?PO-12 
B-17PO-13 

Surface _Son- ·Exposure Point Concentration for Antimony, Barium , Lead , 
Mercury, and Thallium - Post Remediation 
Total Soil Exposure Point Concentration for Antimony, Barium , Lead , 
Mercury, and Thallium - Post Remediation 
Calculated Soil Receptor Exposure - Surface Soil 
Calculated Soil Receptor Exposure - Total Soil 
Calculation of Soil Hazard Quotients - Surface Soil 
Calculation of Soil Hazard Quotients - Total Soil 
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SEAD-16 

PRE-REMEDIATION 
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RECEPTOR 

CURRENT SiIE WORKER 

FUTURE CNDI JSTRIAL WORKER 

FUTURE ON-SITE 
CQNSTRIJ<'TION }\'ORKFRS 

FUTII RE TRE.S.S.USSER. 

FI JTIJ RE D~ Y CARE CENTER.CHILll 

_'t 

TABLE B-16PR-I 

CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 
REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 

SEAD-16 Feasibi lity Study 
Seneca Army Depot Activity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhalation of Dust in Ambient Air Table B-1 6PR-I 0 

Ingestion of Onsite Soils Table B-16PR-1 2 

Dermal Contact to Onsite Soils Table B-16PR-1 3 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Indoor Air Table B-16PR-I I 

lnge,tion of Indoor Dust Table B-16PR-14 

Dermal Contact to Indoor Dust Table B-1 6PR- 15 

. ... o: Inge,~on ·of Groundwater Table B-1 6PR-1 9 

TOTAL RECEPTOR RISK {Ne & Car) 

Inhalation of Dust in Ambient Air Table B-16PR- I0 

lnge,tion of Onsite Soils Table B-1 6PR-1 2 

Dermal Contact to Onsite So ils Table B-l 6PR- 13 

TOTAL RECEPTOR RISK fNe & Carl 

Inhalation of Dust in Ambient Air Table B- 16PR-I 0 

Ingestion of Onsite Soi ls Table B-16PR-1 2 

I 
Dermal Contact to Onsite Soils Table B- 16PR-13 ' 

i Dermal Contact to Surface \Valer while \\'ading Table B- 16PR-1 6 

I 
I Ingestion of Onsite Sediment Table B-16PR-1 7 

' I 
Dermal Contact lo Sediment while \Vading 

I 
Table B-1 6PR-1 8 

TOTA L RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Ambient Air Table B-1 6PR-I 0 

Ingestion of Onsite Soils Table B-1 6PR-1 2 

I!.e.rmal Con!Jlct to Oruite Soils Table B-1 6PR-1 3 

Ingestion of Groundwater Table B-1 6PR-1 9 

TOTAL RECEPTOR RISK (Ne & Cari 
I 
I 

FllIIJRE DAY CA RE CENTER..WQR KER Inhalation of Dust in Ambient Air Table B- 16PR- I0 

Ingestion of Onsite Soils Table B-16PR- 12 

Dermal Contact to Onsite Soils Table B-1 6PR- 13 

Ingestion of Groundwater Table B- 16PR-19 

TOTAL RECEPTOR RISK {Ne & Car) 

NO = Not Quantified due to lack of toxicity data. 

H:leng\se neca\s 161 71 s\riskrev\ 16\base\TOTRISK.WK4 

11/11/99 

HAZARD CANCER 
INDEX RISK 

JE-02 2E-11 

IE-02 IE-06 

2E-03 JE-08 

- -
SE=1U lE=1M 

JE-01 NQ 

2E+ol 5E-03 

2E+o0 6E-06 

2E+OO 4E-05 

2E±fl1. IBdll 

SE-01 9E-11 

9E-0l JE-06 

2E-02 lE-08 

LE.±M J.EdM. 

IE-02 2E-12 

9E-02 2E-06 

SE-OJ 2E-08 

I 7E-0J BE-07 

I 
2E-01 4E-07 

IE-02 JE-08 

J.E.fll J.EdM. 

BE-01 IE-10 

2E+oo 4E-05 

4E-02 IE-07 

4E+OO 2E-05 

6.E±QJl flE:fl5. 

i 
JE-01 2E-10 

2E-0l 2E-05 

2E-02 JE-07 

2E+OO 4E-05 

2E±flQ flE:fl5. 
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' 
I 

TABLE B-16PR-3 

Surface Soi l E:1posure Point Conc.entration Summary - Pre-Remediation 

Analytc No. of Valid ' No. of I 
Analyses r ejected SQLs 

I 

I 
' 

Volatile Org:mia I 
I , 1,2, 2-Tetrachloroethane 51 0 I 

Acetone 51 0 
Benzene 

I 
49 2 

Carbon disulfide 49 2 

Chlorofonn 48 3 
Methylene chloride 49 2 
Toluene 51 0 
Xylene (total) 49 2 

&:mil'.olatile Organics 
2,4-Dinitrotoluene- • 51 0 
2,6-Dinitrotoluene•' SI 0 
2-Methynaphthalene SI 0 
2-Methylphenol 3 I 20 
3,3'-Dichlorobenzidinc so I 
3-Nitroaniline so I 
Acenaphthene 5 1 0 
Acenaphthylene 40 II 
Anthracenc SI 0 
Benw[a]anthracene 5 1 0 
Benzo[a]pyrene 5 1 0 
Benz.o[b )fluoranthene SI 0 
Benzo[ghi]perylene SI 0 
Benzo[k]nuoranthene SI 0 
Carbazole 51 0 
Chrysene 51 0 
Di-n-butylphlhalate 51 0 
Dibenz[ a,h]anthracene I 5 1 0 
Dibcnzofuran SI 0 
Diethyl phlhalate 

I 
3 I 20 

Fluoranthene SI 0 
Fluorene I SI 0 
lndeno[ 1,2,3-cd]pyrene I SI 0 
N-Nitrosodiphenylamine SI 0 
Naphthalene 5 I 0 
Pentachlorophenol 47 4 
Phenanthrene I 5 1 I 0 
Pyrenc I 5 1 

I 
0 

bis(2-Ethy lhexy l)phthal a 1e 
' 

50 I 

' fe,sticidtslfClls I 4,4' -DDD 51 0 
4,4' -DDE SI 0 
4,4' -DDT ' SI : 0 

Aldrin ! 5 I 0 
Aroclor-1254 : 5 1 ! 0 
Aroclor-1260 ' SI I 0 
Dieldrin I SI ' 0 
Endosulfan I SI I 0 
Endosulfan II SI I 0 
Endosulfan sulfate SI 

I 
0 

Endrin SI 
' 

0 
Endrin aldehyde 5 1 I 0 
Endrin ketone SI 0 
Heptachlor so I 
Heptachlor epoxide SI 0 
Toxaphene I so I 
alpha-Chlordane I 51 0 
beta-BHC SI 0 
delta-BHC SI 0 
gamma-BHC/Lindane SI 0 
gamma-Chlordane SI 0 

lS: ilroacomatics 
2,4-Dinitrotoluene•• SI I 0 
2,6-D initrotoluene• • 

i 
SI 0 

2-amino-4 ,6-Dini troto luene SI 0 
Tetryl I 51 0 

I 

Mclab ! 
Antimony I SI 0 
Barium 

I 
SI 0 

Copper 

I 
SI 0 

Lead SI 0 
Mercury I 51 0 
Selenium 5 I i 0 
Thallium SI I 0 
Zinc 51 0 

I 

H.uhirilks i 2,4,5-T ! 16 i 0 
MCPP I 16 0 
• Refer to text for a detailed discussion of EPC determination. 

No. of 
Hi ts 

I 

2 
5 
2 
2 

3 
17 
I 

18 
10 
10 
I 
I 
I 

10 
9 
14 
27 
29 
28 
21 
25 · 

13 
34 
18 
14 
10 
2 

3S 
6 
18 
19 
9 
I 

29 
36 
11 

8 
36 
3S 

2 
2 
9 
3 

20 
5 
2 
6 
6 
6 
I 
6 
I 

14 
3 
I 
I 

12 

25 
4 
I 
I 

33 
50 
5 1 
SI 
40 
28 
16 
SI 

2 
I 

SEAD 16 - Feas ibility Study 
Seneca Arm)' Depot Activity 

Frequency Mean Standard 
Deviation 

{%) /mnil-n \ 'm · •··' 

2% 6. IOE-03 3.05E-03 
3.90% 6. 15E-03 3.45E-03 
10.20% 5.29E-03 1.12E-03 
4. 10% 5.30E-03 1.15E-03 
4.20% 3.98E-03 l.43E-03 
6. 10% 5.37E-03 8.87E-04 

33.30% 5.41E-03 3.67E-03 
2.00% 5.53E-03 5.64E-04 

35 .30"/o 3 .96E+oo 1.34E+oi 
19.60"/o 1.59E+oo 6.4SE+oo 
19.60% !.04E+oo 2.93E+oo 
3.20"/, !.86E-Ol 2.32E-02 
2.00% 7. 12E-Oi l.4!E+oo 
2.00% l.74E+oo 3.48E+oo 
19.60"/o 2.06E+oo I.O!E+o! 
22.SO"/o 2. 18E-O I 1.47E-Ol 
27.SO"/o 3 .0lE+oo l.68E+o! 
S2.90% 4.95E+oo 3.07E+ol 
56.90"/4 4.64E+oo 2.79E+ol 
54.90"/o 4.71E+oo 2.79E+ol 
41.20"/o 2.77E+oo 1.40E+oi 

. 49.00"/o 3.95E+oo 2.37E+ol 
25.50"/o 2.40E+oo l.24E+ol 
66.70"/o 4.93E+oo 3.07E+ol 
35.30"/o l.81E+oo 6.69E+oo 
27.50"/ , UOE+oo 6.87E+oo 
19.60"/, l.63E+oo 7.05E+oo 
6.S0"/4 l.78E-Ol 4.70E-02 

68.60"/o 1.llE+ol 7.41E+o l 
1-1.80% 2.20E+oo 1.09E+o l 
35.30"/o 2.75E+oo 1.40E+o l 
37.30% l.96E+oo 7.18E+oo 
17.60"/o l.96E+oo 9.25E+oo 
2. 10"/o 9 . 16E-Ol 7.82E-O I 
56.90"/o l.02E+ol 6 .8SE+ol 
70.60"/o 7 .78E+oo 5.03E+ol 
22.00% 7.24E-0 1 1.43E+oo 

15.70% 4.33E-03 S.4SE-03 
70.60"/o 6. 17E-02 2.00E-01 
68.60"/o 3.43E-02 8. IOE-02 
3.90% 1.84E-03 2.30E-03 
3.90% 6.09E-02 l.59E-0 1 
17.60"/o 5.34E-02 7.3SE-02 
5.90"/o 3.6 I E-03 4.75E-03 

39.20"/ , !.27E-02 6.00E-02 
9.80"/o 3 .58E-03 4.32E-03 
3.90"/o 3.52E-03 4.57E-03 
11.80"/, 4.42E-03 6 .87E-03 
11.80"/o 3 .92E-03 4.59E-03 
11 .80% 4.67E-03 1.02E-02 
2.00% !.66E-03 2.02E-03 
11.80"/, 1.97E-03 2.37E-03 
2.00% 1.66E-01 2.02E-Ol 

21:s0"1o 6.42E-03 2.37E-02 
5.90"/o 2.04E-03 3.28E-03 
2.00"/o 1.81E-03 2.29E-03 
2.00% l.82E-03 2.29E-03 

23 .50% 6.96E-03 2.78E-02 

49.00"/o 2. 19E+oo l.04E+o l 
7.80"/, I.I IE-01 2.04E-O I 
2.00"/o 9 .52E-02 1.73E-0 1 
2.00"/o 9 . I IE-02 1.67E-Ol 

64.70"/o 4.75E+ol 2.70E+o2 
98.00% 4.62E+o2 l.47E+o3 
100.00"/ , 9.71E+02 S.30E+o3 
100.00% 3.79E+o3 1.96E+o4 
78.40% 6.60E-01 l.72E+oo 
54 .90% 5.55E-01 4.6 1E-Ol 
31.40% 8.40E-Oi 2.29E+oo 
100.00% S. 18E+o2 2.04E+o3 

12.50% 3.43E-03 1.71 E-03 
6 .30"/o 3.64E+oo 3.30E+oo 

Max Hit 

'm""'•' 

7.75E-03 

1.70E-02 
5.00E-03 
2.00E-03 
2.00E-03 
3.00E-03 
I.OOE-02 
4.25E-03 

8.50E+ol 
8.00E+oo 
l.90E+o! 
l.20E-O! 
8.SOE-0 1 
2. IOE+oo 
7.20E+o! 
3. IOE-01 
l.20E+o2 
2.20E+o2 
2.00E+o2 
2.00E+o2 
I.OOE+o2 
l.70E+o2 
8.90E+ol 
2.20E+o2 
l.60E+ol 
4.90E+ol 
5.00E+ol 
l.90E-02 
5.30E+o2 
7.80E+oi 
1.00E+o2 
2.50E+ol 
6.60E+ol 
1.20E+oo 
4.90E+o2 
3.60E+o2 
2. IOE+oo 

2.30E-02 
l.40E+oo 
3.40E-OI 

S.OOE-03 
1.IOE+oo 
3.40E-Ol 
2.60E-02 
4.30E-OI 
5.00E-03 
2.00E-02 
4.30E-02 
1.40E-02 
7. IOE-02 
l.80E-03 
6.70E-03 
1.80E-01 
1.70E-OI 
2.00E-02 
2.20E-03 
2.30E-03 
2.00E-01 

7.40E+ol 
9.00E-01 
4.30E-Ol 
2.20E-OI 

I .93E+03 
9.34E+o3 
3.79E+o4 
1.40E+oS 
l.14E+ol 
1.60E+oo 
l.66E+o l · 
1.46E+o4 

I 8.30E-03 
l.60E+o i 

Normal? 95% UCL Exposure Point 
of Mean Concentration (EPC>-
/mn"'~' tmal \rn \ 

FALSE 6.39E-03 6 .39E-03 
FALSE 6.56E-03 6 .56E-03 
FALSE 5.76E-03 5.00E-03 
FALSE 5.99E-03 2.00E-03 
FALSE 4.4 1E-03 2.00E-03 
FALSE 5.68E-03 3.00E-03 
FALSE 6.47E-03 6.47E-03 
FALSE 5.66E-03_ 4.25E-03 

FALSE 4.5SE+oo 4.5SE+oo 
FALSE 1.19E+oo 1.19E+oo 
FALSE l.20E+oo !.20E+oo 
FALSE 1.94E-01 !.20E-O I 
FALSE 7.68E-Ol 

.. 
··1 .68E-OI 

FALSE l.87E+oo l. 87E-+-OO 
FALSE 1.52E+oo l.52E-+-OO 
FALSE 3.0SE-01 3.0SE-01 
FALSE 1.5SE+oo 1.55E-+-OO 
FALSE 2.70E+oo 2.70E-+-OO 
FALSE 3.40E+oo 3.40E-+-OO 
FALSE 3.61E+oo 3.61E-+-OO 
FALSE 2.29E-+-OO 2.29E-+-OO 
FALSE 2.31E-+-OO 2.JIE-+-00 
FALSE l.59E-+-OO 1.59E-+-OO 
FALSE 2.97E-+-OO 2.97E-+-OO 
FALSE l.70E-+-OO 1.70E-+-OO 
FALSE l.52E+oo l.52E-+-OO 
FALSE l.36E-+-OO 1.36E-+-OO 
FALSE 2.41E-OI l.90E-02 
FALSE 3.84E+oo 3.84E-+-OO 
FALSE 1.39E+oo 1.39E+oo 
FALSE 2.38E+oo 2.38E-+-OO 
FALSE 1.85E+oo l.8SE+oo 
FALSE l.56E+oo 1.56E-+-OO 
FALSE 1.08E+oo !.08E+oo 
FALSE 2.98E+oo 2.98E+oo 
FALSE 3.92E+oo 3.92E-+-OO 
FALSE 1.37E+OO 1.37E+o0 

FALSE 4.88E-03 4.88E-03 
FALSE l.06E-OI 1.06E-Ol 
FALSE 4.89E-02 4.89E-02 

FALSE l.99E-03 l.99E-03 
FALSE 5.67E-02 S.67E-02 
FALSE 6.24E-02 6.24E-02 
FALSE 3.93E-03 3.93E-03 
FALSE 9.06E-03 9.06E-03 
FALSE 3.89E-03 3.89E-03 
FALSE 3.77E-03 3.77E-03 
FALSE 4.8 1E-03 4.81E-03 
FALSE 4.4 IE-03 4.41E-03 
FALSE 4.54E-03 4.S4E-03 
FALSE 1.77E-03 1.77E-03 
FALSE 2. I 7E-03 2. 17E-03 
FALSE 1.77E-OI 1.77E-OI 
FALSE 5.73E-03 S.73E-03 
FALSE 2.12E-03 2.12E-03 
FALSE l.97E-03 l.97E-03 
FALSE l.97E-03 l.97E-03 
FALSE 5. 74E-03 5.74E-03 

FALSE l.92E+oo l.92E+o0 
FALSE l.07E-01 1.07E-OI 
FALSE 9.20E-02 9.20E-02 
FALSE 8.79E-02 8.79E-02 

FALSE 4.77E+oi 4.77E+oi 
FALSE 4. I IE+o2 4. I IE+o2 
FALSE S.8SE+o2 S.8SE+o2 
FALSE 6.21E+o3 6.21E+o3 
FALSE 1.32E+oo 1.32E-+-OO 
TRUE 6.63E-Ol 6 .63E-Ol 
FALSE 9.97E-0 1 9.97E-0 1 
FALSE 4.0IE+o2 4.0IE+o2 

I FALSE 4.03E-03 4.03E-03 
FALSE 4.33E+oo 4.33E-+-OO 

•• 2,4-Dinitrotoluene and 2,6-Dinitrotoluene were analyzed for as semivo latile organics and nitroaromatics . The method yielding the higher EPC was used in the risk assessment. 
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I 

! 

I 

A nalytc I No. of Valid I 
Analyses I 

I 

Yl>IR.lik.lliga.niJ:s I I , 1,2 ,2-Tetrachloroethanc 57 
Acetone 57 I 

Benzene 55 
Carbon disulfide 55 
Chloroform 54 
2-Butanone 55 
Methylene chlori de 55 
Toluene 57 
Xylene (total) 55 

S=.iYDWil.LClrganiJ:s 
2,4-Dinitrotoluene 57 
2,6-Dinitrotoluene 57 
2-Methylnaphthalene 57 
2-Methylphenol 35 
3,3· -Dichlorobenzidinc 56 
3-Nitroaniline 56 
Accnaphthene 57 
Acenaphthylene 45 

I 
Anthraccne 57 
Benzo[a]anthracene 57 
Benz.o[a]pyrene 57 
Benzo[b ]fluoranthene 57 
Benzo[ghi]perylene 57 
Benzo[k]fluoranthene 57 
Butylbenzylphthalate 35 
CIUbazole 57 
Chryscne 57 
Di-n-butylphthalate 57 
Dibenz[a.,h)anthraccne 57 
Dibcnz.ofuran 57 
Diethyl phthalate J S 
Fluoranlhene 57 
Fluorene 57 
lndeno[ 1,2, 3-cd ]pyrene I 57 I N-N itrosodiphenylam ine I 57 
Naphthalene ! 57 i 
Pent.achlorophenol 

! 
53 

I Phenanthrene 57 
Pyrene 57 
bis(2-Ethylhexyl)phthalate 57 ! 
fe.sticide.s/PCBs 
4,4' -DDD Si 
4,4' -DDE 57 
4,4' -DDT I 57 
Aldrin 57 I 

Aroclor-1254 57 ! 
Aroclor-1 260 I 57 I Dieldrin 57 
Endosulfan I i 57 i Endosulfan II I 57 
Endosul fan sulfate 57 

I 
Endrin I 57 
Endrin aldehyde 57 I 
Endrin ketone I 57 
Heptachlor 

I 
54 

Heptachlor epoxide 57 
Toxaphene 54 
alpha-Chlordane I 57 
beta-BHC I 57 
delta-BHC 56 
gamma-BHC/Lindane 57 ' 
gamma-Chlordane ! 57 

IS:il[Ol[Qmalit.S 
2,4-Dinitroto lu ene 57 
2,6-Dinitroto luene 57 
2-amino-4 ,6-Dinitrotolucne 57 
Tetryl 57 

Mtlals 
Antimony 57 
Barium 57 
Copper 57 I Lead 57 
Mercury 57 I 
Selenium 57 
Thallium 57 
Zi nc 57 I ! 

I 

lirnii.cid.<> 

I 
I 

2,4,5-T 16 I MCPP 16 

TABLE B-16PR-4 

Total Soih Ei:posure Poinl Con centra tion Summary . Prc,.Remediation 

No of No. of 
Rejected Hits 

I 0 I I 
0 4 
2 I 7 
2 J 
J 2 
2 I 
2 3 
0 23 
2 I 

0 20 
0 II 
0 II 

22 I 
I I 
I I 
0 II 
12 10 
0 17 
0 3 I 
0 34 
0 33 
0 26 
0 _ 30, 

22 I 
0 14 
0 39 
0 20 
0 18 
0 12 
22 2 

· o 40 
0 7 
0 23 
0 20 
0 

I 
10 

4 2 
0 34 
0 ! 41 
0 12 

0 

i 
8 

0 37 
0 37 
0 

I 
2 

0 2 
0 9 
0 4 
0 22 
0 5 
0 2 
0 7 
0 6 
0 6 
3 I 
0 6 
3 I 
0 14 
0 

I 
J 

I I 
0 I I 
0 I IJ 

0 28 
0 4 
0 I 
0 I 

0 36 
0 56 
0 57 
0 57 
0 45 
0 J I 
0 

I 17 
0 57 

I 0 2 
0 I 

SEA D 16 - Feuibility Study 
St:ncca Army Depol Activity 

j Frequency Mean Standard 
Deviat ion 

I t¾l (mol, a\ (ml!ikol 

I 
2% 6.05E-OJ 2.89E-OJ 

I 7% 6.90E-OJ 6.23E-OJ 
13¾ 5.20E-03 1.23E-03 

I 6% 5.35E-03 l.03E-03 
4% 4.1 IE-OJ 1.45E-03 
2% 5.46E-03 7.99E-04 
6% 5.40E-03 8.4!E-04 
40% 5.JSE-03 J .57E-OJ 
2% 5.53E-03 5.36E-04 

35% 3.61E+-OO l.27E+-01 
19¾ l.47E+-OO 6. IOE+-00 
19% 9.73E-Ol 2.77E+-OO 
3% 1.86E-Ol 2.21E-02 
2% 6.82E-OI l.34E+-OO 
2% l.67E+-OO 3.J I E+-00 
19¾ 1.89E+-OO 9.55E+-OO 
22% 2.16E-0 1 1.39E-01 
30% 2.74E+-OO l.59E+-O I 
54% 4.56E+-OO 2.91E+-O I 
60% 4.29E+-OO 2.64E+ol 
58% 4.34E+-OO 2.64E+ol 
46% 2.76E+-OO l.33 E+-0 1 
53% .3.6SE+-OO 2.25E+o! 
3% 1.84E-OI 3.45E-02 

25% 2.19E+-OO I.ISE+-01 
68¾ 4.5SE+-OO 2.91E+-OI 
35% l.67E+-OO 6.J4E+-OO 
32% 1.43E+-OO 6.50E+-OO 
21% 1.49E+-OO 6.68E+-OO 
6% l.79E-OI 4.43E-02 

700/4 l.02E+o l 7.0 IE+-0 1 
12% 2.01 E+-00 I.OJE+-01 
40% 2.66E+-OO I.J2E+ol 
35% I.SOE+-00 6.SOE+-00 
18% I.SOE+-00 8.76E+-OO 
4% 9.2SE-O I 7.96E-O I 

60% 9.26E+-OO 6.48E+ol 
72¾ 7. I 7E+-OO 4.76E+ol 
21% 1.48E+-OO 6.09E+-OO 

14% 4.66E-03 5.86E-OJ 

I 65¾ 5.61 E-02 1.90E-OI 
65¾ 3. I 5E-02 7.70E-02 

i 
4% 2.06E-03 2.64E-OJ 
4% 6.24E-02 l.52E-01 

I 
16% S.57E-02 7.45E-02 
7% 4.20E-03 5.42E-03 

39% l.19E-02 5.67£-02 
9% 3.99E-03 4.99E-03 
4% 3.94E-03 5.19E-OJ 

I 12% 4.7SE-03 7.05E-03 
I 11% 4.29E-03 5. I SE-03 I 
I 11 % 4.97E-OJ I.OIE-02 

I 

23/, 1.61E-03 l.95E-03 
11 ¼ 2. 16E-03 2.69E-03 
2% l.61E-01 1.95E-Ol 

25% 6.16E-03 2.24E-02 
5% 2.24E-03 3.43E-OJ 
2% I .89E-03 2.4JE-03 

I 2% 2.04 [ -03 2.63 E-OJ 
23% 6.66E-OJ 2.64E-02 

I 
I 

49% 1.98E+-OO 9.SJE+-00 
7% 1.06E-0 1 l.93 E-OI 

I 
2% 9.15E-02 l.64E-0 1 
2¾ 8. 79E-02 l.59E-OI 

I 

I 63% 4.51E+-OI 2.55E+-02 
98% 4.28E+-02 I.J9E+-OJ 

I 100% 8.SSE+-02 5.0 IE+-03 
100% 4.0JE+-03 1.90E+-04 

I 79% 6.44E-0 1 1.64E+-OO 

I 54¾ 5.57E-Ol 4.SIE-01 
JO% 1.5 7E+-00 6. IJ E+-00 
100¾ 4.75E+-02 1.9JE+OJ 

13¾ J.4JE-03 1.71E-OJ 
I 6% J .64E+-OO 3.JOE+M 

Max Hit 

{ml!.lkol 

7. 75E-OJ 
4.60E-02 
5.00E-03 
2.00E-OJ 
2.00E-03 
5.00E-03 
3.00E-03 
! .OOE-02 
4.25E-OJ 

8.50E+-O I 
8.00E+-00 
l.90E+-01 
1.20E-O I 
8.50E-OI 
2. IOE+-00 
7.20E+-O I 
3. IOE-0 1 
I .20E+-02 
2.20E+-02 
2.00E+-02 
2.00E+-02 
1.00E+-02 
1.70E+-02 
l.80E-02 
8.90E+o l 
2.20E+-02 
1.60E+-OI 
4.90E+-01 
S.OOE+-01 
l.90E-02 
S.JOE+-02 
7.SOE+-01 
I .OOE+-02 
2.50E+ol 
6.60E+-0 1 
l.20E+-OO 
4.90E+o2 
3.60E+o2 
2. IOE+-00 

2.JOE-02 
l.40E+-OO 
3.40E-OI 
5.00E-03 
I. !OE+-00 
3.40E-OI 
2.60E-02 
4.JOE-01 
5.00E-OJ 
2.00E-02 
4.30E-02 
1.40E-02 
7. IOE-02 
I.SOE-OJ 
6.70E-OJ 
I.SOE-OJ 
1.70E-01 
2.00E-02 
2.20E-03 
2.JOE-03 
2.00E-0 1 

7.40E+-0 1 
9.00E-01 
4.30E-0 1 
2.20E-O! 

l.9JE+-OJ 
9.J4E+oJ 
J .79E+-04 
1.40E+o5 
1.1 4E+-0 1 
1.60E+OO 
l.66E+-0 1 
1.46E+o4 

I 
8 JOE-OJ I 
l.60E+-O ! I 

• Refer to text for a detailed d1scuss1on of EPC determination. 

Nonna!? 95% UCL I Exposure Point 
of Mean Concentrati on (EPC) ' 
(m nl\.n \ /mnJl.n\ 

I 

FALSE 6.JOE-03 I 6.JOE-03 
FALSE 7.28E-OJ I 7.28E-03 
FALSE 5.70E-OJ 5.00E-03 
FALSE 5.84E-OJ 2.00E-03 
FALSE 4.53E-OJ 2.00E-03 

• FALSE 5.85E-03 5.00E-03 
FALSE 5.67£-0'.3 3.00E-03 
FALSE 6.28E-OJ 6.28E-03 
FALSE 5.66E-OJ . 4.25E-03 

FALSE 3.80E+-OO 3.SOE+-00 
FALSE 4.25E-OJ 4.25E-03 
FALSE 4.25E-OJ 4.25E-03 
FALSE l.93E-0 1 l.20E-01 
FALSE 7.24E-OI 7.24E-OI 
FALSE 1.76E+-OO l.76E+-OO 
FALSE UJE+-00 l.33E+-OO 
FALSE 2.9 1E-OI 2.91E-Ol 
FALSE I.JSE+-00 l.38E+-OO 
FALSE 2.46E+-OO 2.46E+-OO 
FALSE 3.JOE+-00 3.JOE+-00 
FALSE 3.JSE+-00 3.JSE+-00 
FALSE 2.70E+-OO 2.70E+-OO 
FALSE 2.24E+-OO 2.24E+-OO 
FALSE 2.ISE-0 1 I.SOE-02 
FALSE I.J5E+-OO I.J5E+-OO 
FALSE 2.77£+-00 2.77E+-OO 
FALSE l.51E+-OO l.51E+-OO 
FALSE l.49E+-OO 1.49E+-OO 
FALSE I.I 7E+-OO 1.17E+-OO 
FALSE 2.33E-01 l.90E-02 
FALSE 3.68E+-OO J.68E+-OO 
FALSE l.22E+-OO 1.22E+-OO 
FALSE 2.65E+-OO 2.65E+-OO 
FALSE l.59E+-OO l.59E+-OO 
FALSE I.J4E+OO 1.34E+-OO 
FALSE I.I IE+-00 I.I IE+-00 
FALSE 2.74E+-OO 2.74E+-OO 
FALSE 3.74E+-OO 3.74E+-OO 
FALSE l.76E+-OO 1.76E+-OO 

FALSE 5.26E-OJ 5.26E-OJ 
FALSE 8.5 IE-02 8.51 E-02 
FALSE 4.1 IE-02 4. l l E-02 
FALSE 2.23E-OJ 2.23E-OJ 
FALSE 6.00E-02 6.00E-02 
FALSE 6.51E-02 6.51E-02 
FALSE 4.65E-OJ 4.65E-03 
FALSE 8.65E-Ol 8.65E-OJ 
FALSE 4.J4E-OJ 4.34E-OJ 
FALSE 4.2JE-OJ 4.23E-OJ 
FALSE 5.2JE-Ol 5.23E-03 
FALSE 4.SJE-03 4.83E-OJ 
FALSE 4.96E-OJ 4.96E-OJ 
FALSE l.70E-OJ l.70E-OJ 
FALSE 2.40E-03 2.40E-OJ 
FALSE 1.70E-OI 1.70E-Ol 
FALSE 5.57E-OJ 5.57E-OJ 
FALSE 2.J 5E-03 2.l5E-OJ 
FALSE 2.0JE-03 2.03E-OJ 
FALSE 2.2 1E-OJ 2.21E-OJ 
FALSE 5.60E-OJ 5.60E-OJ 

FALSE l.50E+-00 l.50E+-OO 
FALSE I.OIE-0 1 1.0IE-01 
FALSE 8.79E-02 8.79E-02 
FALSE 8.44E-02 8.44E-02 

FALSE 5.12E+-O I 5.12E+OJ 
FALSE 3.66E+-02 3.66E+-02 
FALSE 5.24E+-02 5.24E+o2 
FALSE 7.14E+-03 7. 14E+-OJ 
FALSE l.27E+-OO 

I 
1.27E+-OO 

TRUE 6.57E-01 6.57E-OI 
FALSE 1.l2E+-OO l.32E+-OO 
FALSE 3.52E+o2 J .52E+02 

I 
I 

FALSE 4.0JE-03 4.03E-OJ 
FALSE 4.JJE+OO 4.33E+-OO 

• • 2 ,4-Din itrotoluene and 2,6-Dinitrotoluene were analyzed for as semivolatilc organics and nitroaromatics The method yieldi ng the higher EPC was used in the risk assessment. 
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Analyte I No. or Valid No. of 
Analyses Rejec<ed SQLs 

' 
I 

Y.0Ja1ile...Qrganic, I 
1, 1, 1-Trichloroethane I 6 4 
Meth ylene chloride 6 4 
Toluene 10 0 
Trichloroethene 10 0 

Se:mi~alatile 0[ganics 
2,4-Dinitrotoluene• • 7 J 
2,6-Dinitrotoluene• • 6 4 
2-Melhylnaphthalene 8 2 
Accnaphthenc 7 J 
Anthraccne 7 J 
Benzo[ a )anthraccne 9 I 
Benzo[a]pyrene 10 0 
Bcnzo[b ]fluoranthene 10 0 
Benzo[ghi]perylene 8 2 
Bcnzo[k]fluoranthene 9 I 
Butylbenzylphthalale 6 4 
Carbazole 7 J 
Chrysene 10 • 0 
Di-n-butylphthalate 

I 
7 J 

Dibenz[a,h]anthracene 7 J 
Dibenz.ofuran 8 2 
Dieihyl phthalate 7 J 
Fluoranthene 

I 
10 0 

Fluorcne 7 J 
lndeno[ 1,2,l-cd]pyrene 8 2 
N-Nitrosodiphenylam inc 

I 

6 4 
Naphthalene 8 2 
Pentachlorophenol s s 
Phenanthrene 10 0 
Phenol ' 6 4 
Pyrene 

I 
10 0 

bis(2-Ethylhexyl)ph1halate 7 J 

l'.uli.<iwlli:Rs I 4,4"-000 7 J 
4,4"-DDE ! 10 0 
4.4· -DDT 10 0 
IAroclor- 1254 I 8 2 

I Aroclor- 1260 9 I 
Dicldrin 8 

I 
2 

Endosu I fan I 8 2 
Endosulfan II 7 J 
Endrin 7 

! 
J 

Heplachlorepoxide 7 J 
alpha-BHC 7 J 
alpha-Chlordane 9 I I 
gamma-BHC/Lindane 6 i 4 
gamma-Chlordane 9 I 

! 
liilLOArllDlJlliU I 

12,4,6-Trinitroto \uene g I J 
2,4-Dinitrotoluene• • II I 0 

I 

I 
M<.1~1, I 
Anti mony I II 0 
Arsenic II I 0 
Barium II 0 
Cadmium 8 I J 
!Copper I I 0 
r yanide I I I ' 0 
Lead ! II 0 
Mercury I II 0 
Selenium 9 2 
Sil ver 8 J 
Sodium 

I 
II 0 

Thallium II 0 
Zinc 11 0 

I 
Httbitid.es I 2,4,S-T 

I 
8 0 

2,4,5-TP/Silvex 8 0 
2,4-0 I 8 0 
2,4-08 i 8 0 
Dichloroprop i 8 0 
MCPA ! 8 0 
MCPP 8 0 
• Refer to tex t for a detailed discuss ion of EPC detcrmmauon 

TABLE B-16PR-5 

Sol ids Exposure Poinl Concentration Summary - Pie-Remediation 

No. of 
Hits 

I 
I 
I 
I 

J 
2 
6 
J 
4 
8 
9 
9 
s 
8 
2 
4 
9 
J 
2 
4 .· 
I 
9 
J 
s 
2 
4 
I 
9 
3 
9 
s 

I 
J 
9 
10 
6 ! 
6 
2 
2 i J 
I 

i I 
I 

I 7 

I I 
6 

I 

I 
I I 
8 I 

I 10 
II 
II 
7 i 
II 
6 ' 
11 ! 
9 I 7 
4 I 
I I 
2 
II 

2 
I 
I 
I 
I 
I I I 

SEAD 16 • Feasibility S1udy 
Seneca Army Depot Activity 

Frequency Mean Standard 
Dcvialion 

lo/,\ /mn/1,n\ /mn/1,n\ 

17¾ 5.67E-0J 6.8JE-04 
17% 5.67E-0J 6.8JE-04 
IO¾ 9 .15E-0J 4.86E-0l 
l0% 8.45E-0l l.41E-0l 

43% 4.29E+o2 I. IJE+ol 
33'.¼ l.2SE+o l l .0IE+ol 
75% 2.49E+oo 6.67E+oo 
43¾ 8.48E-01 l .62E+oo 
51°1, 6.IIE-01 I.0JE+oo 
89'/o 4 .0SE-01 S.4SE-0I 
90% 2.5JE+ol 7.90E+ol 
90% 2.SJE+o l 7.89E+ol 
63% 2.71E-0I 2.64E-0I 
89'/, 4.0IE-01 S. I IE-0 1 
33% 9 .IJ E+oo 2.20E+o l 
57% 2.4JE-OI 2.65E-0 I 
90% 2.55E+ol 7.89E+ol 
43% l.l6E+o2 J .59E+o2 
29'/, 2 .5SE-O I U9E-OI 
SO% 3.79E-OI 4.75E-OI 
14¾ 2.80E-0 I l.40E-01 
90% 2.S9E+ol 7.87E+ol 
43% l.08E+oo 2.22E+oo 
63% 2 .14E-0 I U?E-01 
33% 3.l6E+o l 8. ISE+ol 
SO% 3.9JE-0 I S. I0E-01 
20% 3.94E-0I 9.86E-02 
90% 2.78E+ol 7.84E+ol 
SO% 6.J0E+oo U0E+ol 
90% 2.60E+o l 7.87E+ol 
71¾ l.09E+oo l.77E+oo 

43% 8.SJE-03 l.l8E-02 
90% l.66E-0I 2.55E-0I 
100% J .06E-0 1 J .70E-0 1 
75¾ 2.67E-0 I 4.7 1E-0 1 
67¾ l.l6E-0 I 1.92E-0I 
25¾ 6. 76E-0J 8.70E-0J 
25¾ 4.44E-Ol 7.16E-0l 
43¾ 3.80E-0J l.67E-0J 
14¾ 4.04E-0l 2.77E-0J 
14¾ l.79E-0l 9.15E-04 
14¾ l.99E-0J l.15E-0J 
78¾ 8.68E-0l 1.48E-02 
17¾ I.SIE-03 6.74E-04 
67¾ 7.22E-0l 1. IJE-02 

13% 7.81 E-02 J .71E-02 
73¾ 2.07E+ol S.72E+o3 

9 1% l . ll E+-02 S.5JE+o2 
100% l.22E+ol l.l?E+ol 
l00% 6.l9E+ol l.22E+-04 
88% 3.26E+o l 4.77E+o l 
100% l.l lE+-04 2.56E+o4 
55¾ 4. I0E+oo 7.24E+oo 
100% 8.9SE+-04 1.95E+o5 
82% 6.79E+oo I.J0E+ol 
78% 1.4SE+o0 l.72E+oo 
50¾ 5.21E+oo 8.l8E+oo 
100% 1.J0E+ol U5E+0J 
18% 4.SIE-0 1 4.18E-0 1 
100% 9.74E+ol I.SJE+o4 

25% 4.91E-0l l.46E-0J 
13¾ 4.S4E-0l 1.94E-0J 
13% 5. 14E-02 4.S5E-02 
13% 5.18E-02 J.4SE-02 
11% 4.JIE-02 U?E-02 
13% 4.J0E+oo l.55E+oo 
13¾ 6.J0E+oo 6.49E+oo 

Max Hit 

/mn~•n\ 

7.00E-03 
7.00E-0l 
2.00E-02 
J.J0E-02 

l .OOE+ol 
7.40E+o l 
1.90E+o l 
4.50E+oo 
2.90E+oo 
1.60E+oo 
U0E+oo 
1.60E+oo 
8.70E-OI 
l.60E+oo 
S.40E+ol 
7.40E-OI 
1.90E+oo 
9.S0E+-02 
5.00E-0 1 
U0E+oo 
5.J0E-01 
l .90E+oo 
6. I0E+oo 
4.50E-0I 
2.00E+-02 
l.60E+oo 
2.20E-01 
2.20E+ol 
3.70E+ol 
5.00E+oo 
S.OOE+oo 

J .S0E-02 
7.50E-0I 
9.40E-01 
l.40E+OO 
6.J0E-0 1 
2.80E-02 
2.20E-02 
S.70E-0J 
9.20E-0J 
2.60E-OJ 
J .70E-0J 
4.70E-02 
9.J0E-04 
l .60E-02 

1.70E-0 I 
1.90E+-04 

U6E+ol 
4.7JE+o l 
4.05E+-04 
1.27E+o2 
8.14E+o4 
2.42E+o l 
5.27E+oS 
l .9JE+o l 
5.80E+oo 
2.27E+0 I 
J .69E+ol 
1.40E+o0 
4.26E+04 

J.J0E-02 
7.90E-0l 
l.60E-0I 
1.J0E-0 1 
6. I0E-02 
6.00E+oo 
2.20E+o l 

Norma l? 95•1, UCL 
of Mean 
/mn/1,n\ 

FALSE 6.27E-0l 
FALSE 6.27E-0J 
FALSE J.JIE-02 
FALSE I. IJE-02 

FALSE 2.89E+ I0 
FALSE l.45E+o5 
FALSE 6.0JE+o2 
FALSE 3.18E+o l 
FALSE 6.58E+ol 
FALSE J .74E+oo 
FALSE 6.J9E+ol 
FALSE 2.90E+ol 
FALSE 8.0SE-01 
FALSE 2.78E+oo 
FALSE 4.56E+oS 
TRUE 4.JJE-01 
FALSE 2.64E+ol 
FALSE l .62E+o8 

"TRUE 3.69E--Ol 
FALSE 4.20E+oo 
TRUE 3.80E-01 
FALSE 2.S4E+ol 
FALSE 5.IJE+ol 
TRUE 3. l?E-01 
FALSE l .06E+o7 
FALSE 5.50E+oo 
FALSE 5.82E-0I 
FALSE 2.82E+-04 
FALSE 5.40E+-04 
FALSE 3.J0E+ol 
FALSE 2.95E+o l 

FALSE l .0IE-02 
FALSE l .68E+oo 
FALSE 2.49E+o l 
FALSE 3.IJE+oo 
FALSE 4.SIE-0 1 
FALSE 1.82E-02 
FALSE l.78E-02 
TRUE 4.99E-0J 
TRUE 6.02E-0J 
TRUE 2.4SE-Ol 
TRUE 2.82E-OJ 
FALSE 4.07E-02 
TRUE 2.0SE-0l 
FALSE l .27E-02 

FALSE 1.02E-0 I 
FALSE 2.62E+I I 

FALSE l.29E+-04 
FALSE l .7JE+o l 
FALSE 2.8JE+o5 
FALSE 7. I 6E+-04 
FALSE 4 .70E+06 
FALSE 2.75E+o l 
FALSE 8.08E+o7 
FALSE 9.49E+o2 
FALSE 1.4SE+o l 
FALSE 4.40E+o2 
FALSE l.l2E+-04 
FALSE 8.97E-01 
FALSE 4.68E+o5 

FALSE 8.0 IE-0J 
TRUE 5.82E-OJ 
FALSE 9.29E-02 
FALSE 8.6SE-02 
TRUE S.J4E-02 
FALSE S.90E+oo 
FALSE l.28E+ol 

• • 2.4-Dinitrotoluene and 2.6-Dinitrotoluene were analyzed for as a semivolatile organic and a nitroaromatic. The method yie lding the higher EPC was used in the ri sk assessment. 
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11111/99 

E1.posurc Point 
Concentration (EPC)• 

Imo/Im\ 

6.27E-0l 
6.27E-0l 
l.3 IE-02 
J."llE-02 

l .OOE+ol 
7.40E+ol 
l.90E+ol 
4.S0E+oo 
2.~E+oo 
l.60E+oo 
U0E+oo 
l.60E+oo 
8.0SE-01 
l.60E+oo 
5.40E+ol 
4.JJE--01 
1.90E+oo 
9.S0E+-02 
J .69E-OI 
I.S0E+oo 
3.80E-OI 
3.90E+oo 
6. I0E+oo 
3. l?E--01 
2.00E+o2 
l.60E+oo 
2.20E-OI 
2.20E+ol 
l.?0E+ol 
5.00E+oo 
S.OOE+oo 

J .0IE-02 
7.50E-0I 
9.40E-O I 
l.40E+oo 
4.SIE-01 
l.82E-02 
1.78E-02 
4.99E-0J 
6.02E-0J 
2.45E-OJ 
2.82E-0J 
4.0?E-02 
9.J0E-04 
3.27E-02 

l.02E-0 1 
l.90E+-04 

U6E+ol 
3.?JE+o l 
4.05E+-04 
1.27E+o2 
8.14E+-04 
2.42E+ol 
5.27E+oS 
l .9JE+ol 
5.80E+oo 
2.27E+o l 
l .69E+ol 
8.97E-0 I 
4.26E+-04 

8.0 IE-0l 
5.82E-0J 
9.29E-02 
8.6SE-02 
5.34E-02 
5.90E+oo 
1.28E+o l 
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TABLE ll-16PR-9 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS - PRE-REMEDIATION 

SEAD-16 Feuibility Study 

f,qual ion for Air EPC from Surface Soil (mg/m1
) = 

' ,hlo,; 
CS,,.,1 = Chemical Concentration in Surface Soil , from EPC dau (mg/kg) 
PM 10 = Average Measured PM 10 Conc.cntration = 17 ug/m 1 

,CF = Conversion Fac:Ior "" I E-9 k u 

EPC Data for EPC Data for 
Analytc Surface Soil Total Soils 

(moll<o) (moll<o\ 

Volatile Oreania 
I, 1,2,2-Tctrachloroethane 6.39E-OJ 6 .J0E-03 
Butanone, 2- 6.56E-OJ 7.28E-OJ 
Acetone 5.00E-OJ 
Benzene 5.00E-OJ 5 .00E-OJ 
Carbon Disulfide 2.00E-OJ 2.00E-OJ 
Chlorofonn 2.00E-03 2.00E-03 
Methy lene Chloride J .OOE-03 3.00E-03 
Toluene 6.47E-OJ 6.28E-03 
Xylene (tot.al) 4.25E-OJ 4.25E-OJ 

Stmivolati le Organics 
2,4-Dinitrotolucnc 4.55E+OO 3.S0E+-00 
2,6-Oinitrotolucnc l.19E+oo 1.0IE-01 
2-Methyln:iphtha.lcnc 1.20E+oo 4.25E-03 
2-Mcthylphcnol l.l0E-01 l.l0E-0 1 
3,3 '-Dichlorobcnzidinc 7.68E-O I 7.24E-OI 
3-nitroani linc 1.87E+OO l.76E+-OO 
Accnaphthenc . l.52E+-OO l.llE+-00 
Accnaphthylcnc J .05E-O I 2.9 1E-O I 
Anthraccne l.55E+OO I.JSE+-00 
Bcnz.o{a)anthraccnc 2.70E+oo 2.46E+oo 
Benzo(a)pyrenc J .◄ 0E+-00 3.J0E+-00 
Benzo(b )fluoranlhcne 3.6 1E+OO J .JSE+-00 
Benz.o(g,h,i)pcl)'lcnc 2.29E+-OO 2.70E+-OO 
Benz.o(k)fluoranlhcne 2.J IE+-00 2.24E+-OO 
Buty lbenzylphlhalatc I.S0E-02 
Carbazole l.59E+OO I.JSE+-00 
Chrvscnc 2.97E+OO 2.77E+OO 
Di-~-butylphthalare l.70E+OO 1.5 1E+OO 
Dibcnz(a,h)anlhraccnc l.52E+OO l.49E+OO 
Di benzofu ran 1.36E+OO 1.17E+OO 
Oiethylphlhalatc 1.90E-02 1.90E-02 
Fluoranthcnc 3.84E+OO 3.68E+OO 
Fluorenc I.J9E+OO l.22E+OO 
lndcno( 1,2 ,3-cd)pyrenc 2.J8E+OO 2.65E+-O0 
N-Nitrosodiphcnylaminc (I) 1.8SE+OO l.59E+OO 
Naphthalene l.56E+OO I.J4E+OO 
Penuchlorophcnol l.08E+OO I.I I E+-00 
Phenanthrcnc I 2.98E+OO 2.74E+OO 
Pvrenc I J .92E+OO J .74E+OO 

[bis( 2 •Ethyl hcxyl )ph th:i.J ate I.J7E+OO l .76E+-O0 

IPc.sticidc, 
4,4'-DDD 4.88E-OJ 5.26E-OJ 
4,4 '-DDE l.06E-OI 8.5 1E-02 
4,4 '-DDT 4.89E-02 4.1 IE-02 
Aldrin l.99E-OJ 2.2JE-OJ 
Aroclor-1254 5.67E-01 6.00E-02 
Aroc lor-1260 

I 
6.24E-02 6 .5 1 E-02 

Dicld rin J .9J E-OJ 4.65E-OJ 
Endosulfan I 9.06 E-OJ 8.65 E-OJ 
Endosu lfan II J .89E-OJ 4.J 4E-OJ 
Endosulfan sulf.11c 3.77E-OJ 4.llE-OJ 
Endrin -◄ . K IE-OJ . 5.llE-OJ 
Endrin aldehyde 4.4 IE-OJ 4.83E-OJ 
Endrin ketone 4.54E-OJ 4.96E-OJ 
Hcpuchlor 1.77E-OJ 1.70E-OJ 
Heptachlor cpox idc 2.17E-0) l.40E-Ol 
Toxa.phcnc 1.77E-OI l .70E-O I 
a.lpha-Chlordanc I 5.7JE-OJ 5.57E-OJ 
beta-BHC 2.12E-OJ 2.J5 E-OJ 
gamma-BHC (Lindanc) l .97E-OJ 2.2 IE -OJ 
gamma-Chlordane 5.74E-OJ 5.60E-OJ 
dclta-BHC l .97E-OJ 2 0J E-OJ 

Nitroaromatics 
2-amino-4,6-Dinitroiolucne 9.20E-02 8.79E-02 
Tctry l 8.79E-02 8.44E-02 

Mr:ta ls 
Antimony 4.77E+-0 1 5.12E+-O I 
Barium 4. II E+-02 J .66E+-02 
Copper 5.85E+-02 5.24E+-02 
Lead 

I 
6.2 1E+-OJ 7.14E+-Ol 

Mcrcurv I. J2E+OO I .27E+OO 
Sc lcniu·m I 6.6JE-OI 6.57E-OI 
Thallium I 9.97E-0 1 l.32E+-OO 
Zinc I 4.0 IE+02 J .52E+02 
I 
IHerbicidrs i 
12,4,5-T 

I 
4.0JE-OJ 4.0JE-03 

MCPP 4.JJE+OO 4.JJE+-00 

ND - Compound ""as not detect«t above the detcct1on limit 1ho""·n 
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Measured 
Air S1mple5 

__(n,g/m') 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
l.44E-OS 
J.42E-04 
I. J IE-05 
J .69E-04 
4.62E-06 

ND 
ND 

Equation for Air EPC from To Soils (mg/m 1) = 

Yatjalili:.,: 

CS .... = Chemical Concentration in Tel31 Soils, from EPC data (mg/kg) 
PM1 0 = PM 10 Concentration Calculated for Construction Worker= 140 ugtmi 

CF = Conversion Factor = I E-9 k /u 

Calculated Air EPC Calculaltd Air EPC Air EPC from 
Surlacc Soil Tota l Soils Surface Soil 

(m.,m' ) (m.,m' ) (n,g/m') 

1.09E-I 0 8.82E-I 0 l·.09E-I0 
l.12 E-I 0 1.02E-09 l.l2E-10 

7.00E- 10 
8.50E-l 1 7.00E-10 8.l0E- 11 
3.40E-1 1 2.S0E-1 0 3 .◄0E- 11 
l . ◄0E-11 2.S0E- 10 J .◄ 0E-11 
5. I0E-11 4.l0E-1 0 5. I0E-11 
I.I0E- 10 8.79E-10 f:J0E-10 
7.2JE-l 1 5.95E-I0 7.2JE-1 I 

7.74E-08 5.JlE-07 7.74E-08 
2.02E-08 1.41E-08 2.02E-08 
2.04E-08 5.95E-IO 2.04E-08 
2.04E-09 1.68E-08 2.04E-09 
1.JIE--08 1.0IE-07 I.JIE-08 
J . ISE-08 2.46E-07 J .ISE-08 
2.5BE-08 1.86E-07 2.58E-08 
5.19E-09 4.07E-08 S. 19E-09 
2.64E-08 1.9JE-07 2.64E-08 
4.59E-08 J .44E-07 4.59E-08 
5.78E-08 4.62E--07 S.78E-08 
6 . l ◄ E-08 4.73E-07 6.14E-08 
3 .89E-08 J .78E-07 3.89E-08 
J .9JE-08 3.14E-07 3.9JE-08 

2.52E-09 
2.70E-08 1.89E-07 2.70E-08 
5 .05E--08 3.88E-07 5.05E-08 
2.89E-08 2. I IE-07 2.89E--08 
2.58E-08 2.09E-07 2.58E-08 
2.JIE-08 l.64E-07 2.3 IE-08 
3.2JE- 10 2.66E-09 3.2JE-1 0 
6.53E-08 5. ISE-07 6.5JE-08 
2.36E--08 l.71E-07 2.36E-08 
4.05E-08 3.7 1E-07 4.05E-08 
3. 15E-08 2.2JE-07 3. ISE-08 

I 2.65E--08 1.88E-07 2.65E-08 
1.84E--08 1.55E-07 l.84E-08 
5.07E-08 J .84E-07 5.07E-08 
6 .66E-08 5.24E-07 6.66E-08 
2.JJE-08 2.46E-07 2.JJE-08 

8.J0E- 11 7.J6E-I0 8.J0E-11 
1.S0E-09 l.l9E-08 I.S0E-09 
8.J IE- 10 S.75E-09 8.JIE-10 
3.JSE-11 J . 12E-10 3.JSE-11 
9.64E- I0 8 .◄ 0E-09 9.64E-IO 
1.06E-09 9. IIE-09 l.06E-09 
6.68E- 1 I 6.51E-10 6.68E- l 1 
l.54E-I0 l.llE-09 1.54E-10 
6 .61E- 11 6.0SE-1 0 6.6 1E-l 1 
6 .41E-1 I 5.92E- I0 6 .◄ IE- 11 
8. ISE- 11 7.32E- I0 8. IS E-11 
7.S0E- 11 6.76E- I0 7.50E- 11 
7.72E-1 I 6.94E-I 0 7.72E- I I 
J .0IE- 11 2.JS E-1 0 J .0IE- 11 
J .69E- 11 J .J6E-I 0 J .69E-l 1 
J .0 IE-09 2.JSE-08 J .0 1 E-09 
9.74E- 1 I 7.S0E-1 0 9.74E- 1 I 
J .60E- 11 J .29E-I 0 J .60E- l 1 
J .35E-l 1 J .09E-1 0 J .35E- 1 I 
9 .76E- 11 7.84E- 10 9.76E- 11 
J .J5E- II 2.84E-I 0 3.J5E- 11 

1.56E-09 1.lJE-08 1.56E-09 
1.49E-09 1. 18E-08 1.49E-09 

8.1 IE-07 7. 17E-06 8. I IE-07 
6.99E-06 5.12E-05 l.44 E-05 
9 .95E-06 7 . J ◄ E-05 3.42E-04 
1.06E-04 I .ODE-OJ 1.06E-04 
2.24E-08 l.78E-07 3.69E-04 
I.IJE-08 

I 
9.20E-08 4.62E-06 

1.69E-08 1.85E-07 l.69E-08 
6.82E-06 4.93E-05 6.82E-06 

I 
I 6.SSE- 11 5.64E-I 0 6.SSE- 11 

7.l6E-08 6.06E-07 7.J6E-08 
I 

11/11199 

Air EPC from 
Total Soils 

(m.,m') 

8.82E-10 
1.02E-09 
7.00E-10 
7.00E-10 
2.S0E-10 
2.B0E-10 
4.20E-I0 
8.79E-I0 
S.95E-I0 

S.J2E-07 
l.4 IE-08 
S.95E-I0 
J.68E-08 
1.0 IE-07 
H6E-07 
1.86E-07 
4.07E-08 
l.9JE-07 
J .44E-07 
4.62E-07 
4.73E-07 
J .78E-07 
3 . l ◄ E-07 
2.52E-09 
l.89E-07 
3.SBE-07 
2. I IE-07 
2.09E-07 
1.64E-07 
2.66E-09 
5 . ISE-07 
l.71E-07 
3.71E-07 
2.lJE--07 
l.88E-07 
l.55E-07 
3.84E-07 
5.24E-07 
2.46E-07 

7.36E-IO 
l.l9E-08 
S.75E-09 
3 .12E-IO 
8.40E-09 
9 . IIE-09 
6 .51E- 10 
1.21E--09 
6 .0SE-1 0 
5 .92E-I0 
7 .32E-10 
6 .76E- 10 
6 .94E- 10 
2.38E-10 
J .) 6E- 10 
2.JSE-08 
7.S0E- 10 
3 .29E-10 
3 .09E- 10 
7.84E- 10 
2.84E- I0 

l.23E-08 
I. ISE-08 

7.17E-06 
S.12E-OS 
3.42E-04 
I.OOE-03 
3 .69E-04 
4.62E-06 
I.SSE-07 
4.9JE-05 

5.64E- 10 
6.06E-07 
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TABLE B-16PR-8 

Sediment Exposure Point Concentration Summary c Pre-Remediation 

A na lyte i No. of Va lid I No. of I 
Ana lyses Rejected SQLs . 

I 
! 

Volatile Orgallks ' 
2-Butanone IO 0 
Acetone IO 0 

Stmh::olatilc Qcgan.ks 
2,4-Dinitrotoluenc • • IO 0 
2-Methylnaphthalene IO 0 
Acenaphthene IO 0 
Acenaphthylene IO 0 
Anthracene 10 0 
Benzo(a)anthracene IO 0 
Benzo(a)pyrene IO 0 
Benzo(b )fluoranthene IO 0 
Benzo(g,h,i)perylene IO· 0 
Benzo(k)fluoranthene IO 0 
bis(2-Ethylhexyl)phthalate 10 0 
Carbazole IO 0 
Chrysene IO 0 
Di-n-butylphthalate 10 0 
Dibenz(a,h)anthracene 10 0 
Fluoranthene 10 0 
lndeno( 1,2,3-cd)pyrene IO 0 
N-Nitrosodiphenylamine ( I) IO 0 
Phenanthrene 

I 

IO 0 
Pyrene IO 0 

fcstkid=LfCl!s 
4,4'-DDD ! IO 0 
4,4'-DDE 

I IO 0 
4,4'-DDT IO 0 
alpha-Chlordane IO 0 
Amclor- 1254 IO 0 

I IAroclor- 1260 10 I 0 I 
:Endosulfan I 10 I 0 
Endosulfan II 10 0 ; 

Endosulfan sulfate 10 
i 

0 
Endrin aldehyde 10 0 
Gamma-Chlordane ; 10 I 0 
Heptachlor epoxide 10 I 0 

J~itroaromatitcS 
i 
I 

12,4-Dinitrotoluene • • IO ! 0 i 
I ' ! 
M.e.J.ili I 
AJu.rninWTI I 10 0 
Antimony I IO 0 
Arsenic 

I 
IO 0 

Barium ! 10 0 
Beryllium 

I 
10 

I 
0 

i Cadmium 10 0 
1Calciwn I 10 0 I 

!Chromium IO 0 : 
:Cahall IO I 0 I 

!Copper 10 0 I 
1Iron IO 

I 
0 I 

!Lead IO 0 
Magnesium IO 0 

I Manganese IO ! 0 
Mercury IO 

I 
0 

Nickel IO 0 
Potassium IO 0 
Selenium IO 0 
Silver IO 0 
Sodium 10 0 
Thallium 

I 
10 0 

Vanadiwn I IO 0 
,Zinc ' IO 0 
• Refer to text for detailed d1scuss10n of EPC detem11nat1 on 

No. of 
Hits 

I 
5 

3 
2 
I 
3 
4 
7 
6 
6 
7 
6 
7 
3 
7 
4 
5 
8 
7 
1 
8 
8 

8 
IO 
8 
3 
7 

I 5 
7 
2 i 
2 
I 
2 
I 

2 I 
I 

10 
9 
io 
10 
10 
IO 
IO 
10 I 
IO 
10 
10 
IO 
IO 
IO 
IO 
10 
IO 
2 
I 

10 
2 
10 
10 ' 

SEAD 16 - Feasibi li ty Study 
Seneca Army Depot Activity 

Freq uenC)' Mea n Standard 
Deviation 

(% ) /mo/ko) /mn/1.,o) 

10% 9.00!:-03 2.00E-03 
50% l.8IE-02 l.OIE-02 

30% 8.24E-O l l .62E+-OO 
20% 2.42E<Ol l.20E-OI 
10% 2.67E-Ol l.06E-0 1 
30% 2.04E-Ol 1.18E-0 1 
40% l.90E-Ol l.O?E-0 1 
70% 2.48E-01 l.59E-O l 
60% 2.95E-Ol l.SOE-0 1 
60% 4. 19E-0 1 3.23E-Ol 
70% 2.52E-01 1.49E-OI 
60% 3.29E-01 l.99E-Ol 
70% 1.75E-01 9.69E-02 

.39% 2. l ?E-01 1.1 2E-O I 
70% 3:91E-Ol 3.34E-01 
40% 2.47E-OI 7.00E-02 
50% l.9 1E-01 1.13E-O l 
80% 4.28E-O I 4.54E-OI 
70% 2.41E-01 I.43E-O l 
10% 3. 13E-Ol 1.1 2E-O l 
80% 2.08E-01 1.41E-OI 
80% 4.26E-Ol 4.0?E-01 

80% 9.36E-02 2.26E-Ol 
100% 1.13E-O 1 l.?OE-01 
80% 6.72E-02 I.28E-Ol 
30% 3.64E-03 4.04E-03 
70% l.22E-O I l.97E-01 
50% 4.90E-02 3.35E-02 
70% 7.42E-03 7.67E-03 
20% 3.36E-03 l.36E-03 
20% 4.27E-03 4.93E-03 
10% 2.93E-03 7.84E-04 
20% l.85E-03 9.28E-04 
10% 1.60E-03 5.42E-04 

20% I.58E-O I 2.67E-O I 

100% l.39E+-04 5. I 3E+-03 
9Q% - l.33E+-O 1 I.60E+-Ol 
100% 6.06E+-OO 2 .32E+-OO 
100% 6.05E+-02 l.20E+-03 
100% 5.83E-OI I.96E-OI 
100% I.54E+-OO 2.20E+-OO 
100% 3.79E+04 2.36E+-04 
100% 2.82E+-O I I.OOE+-0 1 
100% 1.02E+Ol 2.94E+-OO 
100% l.95E+-03 5.47E+-03 
100% 2.84E+-04 9 .48E+-03 
100% l.46E+-03 l .33E+-03 
100% 8.22E+-03 3.39E+-03 
100% 2.78E+-02 9.20E+-O I 
100% 6.06E-Ol 8 .85E-Ol 
100% 3.47E+-O I 9 .88E+-OO 
100% 2.14E+-03 8 .50E+-02 
20% 1.13E+-OO l.36E+-OO 
10% 2.23E-O I 8 .20E-02 

100% 2.54E+-02 2. I 6E+-02 
20% 

I 
7. 12E-O l 3 .83E-OI 

100% 2.6IE+-OI 9 .27E+-OO 
100% 3.48E+-02 2.68E+-02 

Max Hit 

(mo/ko) 

1.20E-02 
3.60E-02 

5.40E+-OO 
5.50E-02 
3.20E-02 
5.40E-02 
l.OOE-01 
5.?0E-01 
6.00E-01 
I.20E+-OO 
5.30E-Ol 
7.80E-Ol 
2.?0E-0 1 
1.IOE-01 
l.20E+-OO 
2.SOE-0 1 
l.?OE-01 
I.60E+-OO 
5.00E-01 
6.00E-01 
4.20E-01 
l.40E+-OO 

7.30E-Ol 
5.?0E-01 
4.20E-Ol 
l.21 E-02 
6.?0E-0 1 
l.30E-01 
2.60E-02 
6.30E-03 
l.80E-02 
3.20E-03 
3.80E-03 
2.80E-03 

9. IOE-01 

2.29E+-04 
5.03E+-O I 
9 .60E+-OO 
3.98E+-03 
9.30E-Ol 
7.60E+-OO 
7.57E+-04 
4.35E+-OI 
l.56E+-OI 
1.75E+04 
4.64E+-04 
4.48E+-03 
1.51 E+-04 
4.47E+-02 
2.50E+-OO 
5.09E+-O I 
3.87E+-03 
4.90E+OO 
3.50E-01 
7.82E+02 
l .60E+-OO 
3.98E+-Ol 
9 .52E+02 

•• 2,4- Dinitrololuene was analyzed for as a semi volati le organic and a nitroaromatic. The method yielding the higher EPC was used in the ri sk assessment. 

h:lenglsenecal s I 6 17ri lrisk\humanl l 6\risktabllrevised\epcs\S ED-EPC. WK4 

Norma l? 

TRUE 
TRUE 

FALSE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
FALSE 
TRUE 
TRUE 
TRUE 
TRUE 
FALSE 
TRUE 
TRUE 
FALSE 
TRUE 
FALSE 
TRUE 
TRUE 

FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
TRUE 
TRUE 
FALSE 

FALSE 

TRUE 
FALSE 
TRUE 
FALSE 
TRUE 
FALSE 
TRUE 
TRUE 
TRUE 
FALSE 
TRUE 
TRUE 
TRUE 
TRUE 
FALSE 
TRUE 
TRUE 
FALSE 
TRUE 
FALSE 
TRUE 
TRUE 
TRUE 

11/ 11/99 

95% UCL Expos ure Point 
of Mean Concentration (EPC)' 
(mo/ko) lmo/ko\ 

l.OIE-02 1.0IE-02 
2.38E-02 2.38E-02 

3.04E+-OO 3.04E+-00 
3. l l E-01 5.50E-02 
3.28E-OI 3 .20E-02 
2.7 1E-01 5.40E-02 
2.5 1E-Ol l.OOE-01 
3.39E-01 3.39E-01 
3.8 1E-Ol 3 .8 1E-0 1 
7.43E-Ol 7.43E-0 1 
3.37E-Ol 3.37E-01 
4.43E-OI 4.43E-Ol 
2.30E-Ol 2.30E-Ol 
2.82E-Ol 1.IOE-01 
1.16E+-OO 1.16E+-00 
2.87E-OI 2.50E-01 
2.56E-Ol 1.?0E-0 1 
2.08E+-OO I.60E+-OO 
3.23E-Ol 3 .23E-Ol 
3 .81E-Ol 3 .81E-01 
2.88E-Ol 2.88E-0 l 
6.60E-O l 6 .60E-Ol 

2.48E+-OO 7.30E-Ol 
l .36E+-00 5 .?0E-0 1 
I.83E+-OO 4.20E-OI 
8.44E-03 8.44E-03 
3.00E-0 1 3.00E-01 
8.00E-02 8 .00E-02 
2.59E-02 2.59E-02 
4.31E-03 4.31E-03 
7.58E-03 7.58E-03 
3.38E-03 3.20E-03 
2.38E-03 2.38E-03 
1.96E-03 1.96E-03 

3. 13E-O l 3 . 13E-0 1 

I.69E+-04 I.69E+-04 
1.l 5E+-02 5 .03E+-O l 
7.39E+-OO 7.39E+-00 
2.53E+-03 2.53E+-03 
6.95E-Ol 6 .95E-Ol 
4.55E+-OO 4.55E+-OO 
5.14 E+-04 5. 14E+-04 
3.39E+-O I 3 .39E+-Ol 
l.18E+-Ol l.1 8E+-O l 
l.40E+-04 l.40E+-04 
3.38E+-04 3.38E+-04 
2.22E+-03 2.22E+-03 
l .02E+-04 l.02E+-04 
3.31 E+-02 3.31E+-02 
3.47E+-OO 2.SOE+-00 
4.04E+-01 4 .04E+-O l 
2.63E+-03 2.63E+-03 
l.98E+OO l.98E+-OO 
2.69E-OI 2.69E-01 
4.73E+-02 4 .73E+-02 
9.31E-OI 9 .31E-Ol 
3. 14E+OI 3 .14E+Ol 
5.02E+-02 5 .02E+-02 

Page I of 1 



TABLE B-16PR-I0 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 

t'Equ:ition for Intake (mg/l,.:g•day) = CA x JR:,, EF x ED 
BWxAT 

Plariab.kuA.s.uunptions for Each Rccc:pJ.QUa_Lis1cd at the Bouo..m). 
CA .. Chcmic:il Concentration in Air, C11 lcul:itcd from Air EPC DaLl 
IR '"' lnh:il:ition Rate 
£i::- . ... ... ~ c · 

r 
Inhalation Care . Slo pe Air EPCfrom 

I Anll l)1C Rffi lnhaJation Surface Soi l 

fmn'1.•n-da,\ lfmn,,_•n-dav)- 1 fmo/mJl 

Volatile Organics 
l , l ,2,2-Tetrac hloroclh;1nc NA 2.0E-01 1.09E-1 0 
Butanone, 2- 2.9E-OI NA l .12E- 10 
Acetone NA NA 
Benzene l. 7E-03 2.9E--02 8.lOE-1 1 
Carbon Disulfide 2.0E-0 1 NA 3.40E-II 
Otloroform NA 8.IE--02 J .◄OE- 11 
Methylene Otloride 8.6E--O I l.7E--03 l . lOE-11 
Toluene 1.IE-0 1 NA I.I OE-1 0 
Xylene (tot.ii) NA NA 7.l lE- 11 

Semivolatile Organiu 
2,4.Dinitrotolucnc NA NA 7.74E--08 
2,6-Dinitrotolucnc NA NA l .OlE--08 
2-Methylnaphthalenc NA NA l .04E--OI 
2-Mcthylphenol NA NA l .04E--09 
3,3'-Diehlorobenz.idinc NA NA I.JIE-01 
J.nitroanilinc NA NA 3. 18E-08 
Accnnphthcnc 

I 
NA NA l .l8E-08 

Acenaphlhylcnc NA NA l . 19E--09 
Anthracene NA NA - l .64E--OI 
Benz.o(a)anthraccnc NA NA 4.l9E--OI 
Bcnzo(a)pyrcnc NA NA l .78E--08 
Bcnzo(b)fluoranthcnc NA NA 6. l ◄ E-08 
Bcnzo(g,h.i)pcrylene NA NA 3.89E--08 
Bcnzo(k)fluoranthenc NA NA 3.9JE--08 
Butylbenzylphthalatc NA NA 
Carbazolc NA NA l .70E--08 
Otrysenc NA NA l .OlE-08 
Di-n-butylphlhala1c NA NA l '. 19E--08 
Dibcnz(a ,h)anthraccnc NA NA l .l8E--08 
Dibcnzofuran NA NA l .JIE-08 
Oiethylphthal:itc NA NA 3.lJE-1 0 
fluoranthenc NA NA 6.lJE--08 
Fluorcnc NA NA l .36E--08 
lndeno{l .2,3<d)p)Tcne NA NA 4.0lE-08 
N-Nitrosodiphcnylamine ( I ) NA NA 3. llE-01 
Naphthalene NA NA l .6lE-08 
Pcntachlorophenol NA NA 

I 
l.84E-08 

Phcnanthtcnc NA NA 
I l .07E-08 

P)TCne NA NA 6.66E-OI 
bis(2-Ethylhe\'.~ l)phthalalc NA NA 2.33E-08 

iPcsticidc.\ I 4,4'-DDD NA NA 8.JOE-11 
4,4'-DDE NA 

I 
NA 

I 
1.80E-09 

◄ ,4 '-DDT I NA 3.4E--O I 8.JIE-1 0 
Aldrin NA l.7E+-OI 3.l8E- 1 I 
Aroc lor- 1254 NA 4.0E--01 I 9.64E- 10 
Aroclor- 1260 NA I 4.0E--0 1 

I 
1.06E-09 

Dicldrin I NA ! 1.6E+-OI 6.68E-l 1 
Endosu lfon I NA NA l.l4E-I O 
Endosulfan II NA NA 6.61E-1 I 
Endosu lfon su lfo1c 

I 
NA I NA 6.41E-1 I 

Endrin NA NA I . II E-11 
Endrin aldchvdc NA I NA 7.lOE-11 
Endrin keton~ NA NA 7.72E-1 I 
Hept.achlor NA I 4.6E+-OO 3.0 IE-11 
Hcptachlor epoxidc NA 9. IE+-00 J .69E-1 I 
To:uphcnc NA 

I 
I.I E+-00 l .OI E-09 

alph11-0. lordane NA I. JE+-00 9.74E- 1 I 
bcia-BHC NA l.9E+-OO l .60E-l 1 
gamma•BHC (Lindanc) NA NA 3.JlE-11 
gamma.Ch lordane I NA i I.JE+-00 9.76E-1 I 
dc\ta-BHC NA NA 3.JlE-11 

Nitroaromalics 
l 2-amino--4,6-Dinilrnloluenc I NA I NA l.l6E-09 

Tc1ryl NA NA l.49E-09 

Metals I 
Antimony 

I 
NA NA I . I IE-07 

Barium l .4E-04 NA 1.44E-Ol 
Copper NA NA 3.42E-04 
Lend 

I NA NA 1.06E-04 
Me rcury 8.6E-Ol NA 3.69E-04 
Se len ium NA NA 4.62E-06 
Th:i lliu m NA NA 1.69E-08 
Zinc NA NA 6.12E-06 

Herbicides 

I 2,4,l-T NA NA 6.8lE- 1 I 
MCPP NA NA 7.36E-OR 

Tolal Hazard Quotient aod Canrer rusk: 

I 

; 
Note . Ce ll s 1n this table were 1ntentJonolly left blank due to a lack of to:ucnv dat.o 
NA • Information not avai lable. · 

II c nr .> rncc1 ., 16 1711 n~l llum1n l 6"11 l:t&bl ,n \·i1cd'.amb111 .,.1;4 

I 

SEAD-16 Fusibility Study 
Mneca Army Depol Aclivity 

ED ""Exposure Duration 
BW c: Bod)-WCigh l 

Equation for Huard Quotient "" Chronic Da ily Intake (Nc)/Rcfcrcnce Dose 

Equation for Cancer Risk • Chronic Daily Intake (Car) x Slope Factor 

lT.., , ,:_n- ,.. , 

Air [PC from . -Currtnl Site Worker Future lnduslrial'W-Orker 
Total Soils Intake Hazard Cancer Intake Hazard 

tm-" · -da •·\ Quotient Risk {m nfL -dnl Quotient 
fmn lm)\ f Nc\ ICarl INc\ ICarl 

Inhalation of 
1.12E- IO 2.92E-13 6E-14 Du1t in Ambient Air 
1.02E-09 l .38E- 13 JE-12 Not Appliuble 
7.00E- 10 for Futun= 
7.00E- 10 6.39E-13 2.28E-13 ◄ E-10 7E-l l lndurtrial Worker 
HOE- 10 2.llE-13 IE-12 
2.IOE- 10 9.12 E- 14 7E-ll 
4.20E-IO 3.IJE- 13 l .l7E-13 ◄ E-13 lE- 16 
8.7<JE-IO 1.l7E-13 7E-ll 
l .9lE-I O 

l .JlE-07 
l.◄ IE-08 
l .9lE-1 0 
1.68E--08 
1.0IE--07 
l .46E--07 
l.86E-07 

_4.07E-08 
· . l.93E--07 

3.44E --07 
4.62E-07 
4.TIE-07 
3.78E-07 
l .14E--07 
l .llE-09 
l.89E-07 
3.88E-07 
l . l l E--07 
l .09E-07 
l.64E--07 
l .66E-09 
l . llE-07 
l.71E--07 
J .71E--07 
l .lJE-07 
l.88E-07 
l.llE-07 I 
J.84E-07 

I I l .l4E--07 
l .46E-07 

I i I 
7.36E-IO I l.1 9E-08 
l .7lE-09 l .lJE-12 &E-1 3 
3. l lE-10 9.08E-14 lE- 12 
8 . ◄ 0E-09 2.l9E-12 IE-1 2 
9. 1 IE-09 l .llE-12 IE-1 2 
6.l lE-1 0 l.7<JE-13 JE- 12 
l.2 1E-09 
6.0&E- 10 I 

l .92E- IO 
7.32E-1 0 
6.76E- IO 
6.94E-10 

_ l .l!E-1 0 _ l .08E- 14 ◄E- 1 3 
3.36E- 10 9.90E- 14 9E- 13 
l .J&E-08 8.08E-ll 9E- 12 
7.80E-I O 2.61E-13 JE-13 
3.29E- IO 9.67E- 14 lE-1 3 
3.09E- 10 
7.84E-IO 2.62E- 13 JE-13 
2.84E-I O 

l.23E-08 
l.1 8E--08 

7. 17E-06 
l . 12E-Ol 1.08E-07 8E-04 
3.42E·04 
1.00E-03 
3.69E-04 l .77E-06 JE.02 
4.62E-06 
1.8lE-07 
4.93E-Ol 

l .64E- IO 
6.06E-07 

JE-02 lE- 11 
Auumptions for Current Site Worker 

CA • EPC Su rface On ly 
JR • 9.6 m)/day 
EF• 20 <bys/year 
ED • 2S _years 
BW • 70 kg 
AT(Nc) • 9 125 days 
AT 'Car'-= 25550 dan 

11/ 11 199 
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TABLE B-16PR-IO 
CALCU LATIO N OF INTAKE AND RJSK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAX IMUM EXPOSURE (RME) - PRE-REl\fEDIA TION 

Equation fo r Intake (mg/l;g-day) = CAx lRx EFx EP 
BWxAT 

[Y;iriablcs (Assumptions for Each RccctuOLillC...Lis.l.t.d..al..UlUkuto.ml 
A"' Chemical Concenlnl tio n in Air. C.1lculatcd from Air EPC Oat.a 

IR "° Inhalation Rate 
~FF • FY~rr Frrn~n.c~· 

I Inhalati on Care. Slope 1 Air EPCfrom 

i 
Anal)1C RfD Inhalation / Surface Soi l 

fm<>/k11-da v\ l tmo,1: -da v\ -1 fmi,/m3) 

Vol1tilc Organics 
I, 1,2,2-Tetrachloroclhanc NA 2.0E-01 l.09E-1 0 
But.anone, 2- 2.9E-O I NA l.llE- 10 
Acetone NA NA 
Benzene l .7E-03 2.9E-02 8.50E-1 I 
Ulrbon Disulfide 2.0E-0 1 NA 3.40E- 1 I 
Chloroform NA 8. IE-02 l.40E-1 I 
Methylene Ch loride 8.6E-0I 1.7E-03 5. IOE- 11 
Toluene I.I E-0 1 NA I.IOE-10 
Xylene (lOtnl) NA NA 7.lJE-11 

~i\•ol1tilc Organic.s 
2,4-Dinitrotolucne NA NA 7.74E-08 
2,6-Dinjtrotoluene NA NA 2.0lE-08 
2-Mcthylnaphthalenc NA NA 2.04E-08 
2-Methylphenol NA NA 2.04E-09 
3.3'-Dichlorobcnzidine NA NA I.JIE-08 
3-nitroaniline NA 

I 
NA 3.18E-08 

Accnaphthcne NA NA 2.58E-08 
Accruiphthylcnc NA NA S.l9E--09 
Anthracene NA NA 2.64E-08 . 
Benzo(a)anthraccnc NA NA 4.59E-68 
Benzo(a)p)TCne NA NA 5.78E-08 ·_ 
Bcnzo{b)fluoranthcnc NA NA 6. l4E-08 
Benzo{g,h,i)perylene NA NA 3.89E-08 
Benzo(l. )fluoran the ne NA NA 3.93E-08 
Butylbcnzylphthala te NA NA 
Carbazole NA NA 2.70E-08 
0U"yscne NA NA 5.05E-08 
Di -n-butylphthalalc I NA NA 2.89E-08 
Dibenz(a ,h)anthraccnc I NA NA 2.58E-08 
Dibcnzofurt1n NA NA 2.JIE-08 
Diethylphtlula1c NA I NA 3.lJE- 10 
Auoranthcne ' NA 

I NA 6.5JE-08 I 
Fluorcnc NA I NA 2.36E-08 
lndcno( 1,2,3-cd)p)TCnc i NA 

I 
NA 4.05E-08 

N-Nitrosodiphenylam inc ( I) I NA NA 3.15E-08 

INaphlhalen c i NA NA 2.65E-08 
Pent.achlorophenol 

I NA NA i.84E-08 
Phcnanthrene NA I NA 5.07E-08 
Pvrcn, I NA I NA 6.66E-08 
bis(2-Ethylhcxyl)phthalatc NA I NA 2.JJE-08 

Pcsticida I l 
4.4'- DDD NA NA 8.JOE- 11 
4,4'- DDE ; NA NA 1.80E-09 
4,4'-DDT NA 3.4E-OI 8.J IE- 10 
Aldrin 

I 
NA 1.7E;-O I 3.38E-11 

Aroc lor- 12 54 NA 4.0E-01 9.64E- IO 
Aroclor-1260 I NA 4.0E-01 I l.06E-09 
Dicldrin NA l.6E;-O I 6.68E- 1 I 
E.ndosulfan I NA NA l.54E-I O 
Endosu lfan II NA NA 6.6 1E- 1 I 
Endosulfan sulfote NA : NA 6.4 1E- 1 I 
Endrin I NA ,I NA 8. l 8E- 1 I 
E.ndrin aldehyde NA NA 7.50E- l 1 
Endrin L:elone ' NA NA 7.72E- 1 I 
Hept.ach lor NA 4.6E.+-OO ·3.0IE-11 
Heptaehlor cpo:otide 

I 
NA 9. IE.+-00 3.69E- 1 I 

Toxaphenc NA I.I ET{)(] 3.0 IE-09 
aJpha-Chlordane I NA I.JET{)(] 9.74E: 1 I 
beta-BHC I NA l.9E.+-OO 3.60E- 1I 
gamma-B HC (Lind:inc) i NA NA 3.35E- I I 
gamma-Chlordane NA l .3E+OO 9.76E- I I 
dcll.l -BHC NA NA I 3.l5E- 1 I 

I Nitrouomatic,; 
I 2-amino-4 ,6- Dinitrotoluene NA i NA l.56E-09 

Tetryl NA NA i 1.49E-09 
: ' i Metals 

Antimony NA NA 

I 
8.J IE-07 

Barium l.4 E-04 NA l.44 E-05 
Copper NA NA 3.42E-04 
Lead NA NA 1.06E-04 
Mercury 8.6E-OS NA l .69E-04 
Se lenium NA NA 4.62E-06 
Th:illium NA NA l.69E-08 
Zinc NA 

I 
NA 6.82E-06 

Herbicides 
2,4.S-T NA NA 6.85E-1 I 
MCPP NA NA 7.36E-08 

Total Hazard Ouolicnt and Cancer Risk: 

I 

SEAD-16 Fusibi lily Sludy 
Seneca Army De pot Atti\'ily 

ED = Exposure Duration 
BW "' Bodyweight 
,T . • : T'- -

Equation for Huard Quotienl = Chronic Daily lnt.akc (Nc)/Refcrcnce Dose 

Equation for Cancer Risk= Chronic Da ily Intake (Ca r) :ot Slope Factor 

Air EPCfrom Future .Construction Worker Future Trcssnass:er.:Ctibd 
Total Soils Intake Hazard Cancer Intake Hazard 

lm•• -da,·\ Quotient Risk lm--11 -dn\ Quotient 
fmo/mJ\ INc\ tCar\ (Ncl lCar\ 

8.82E- I0 l.28E-12 JE-1 3 2.55E- 14 
i.OlE-09 1.04E-IO 4E- IO 3.67E-13 IE- 12 
7.00E- 10 
7.00E-1 0 7. l lE- 11 I.OlE- 12 4E-08 JE- 14 2.79E- IJ 2.00E- 14 lE- 10 
2.80E- IO 2.85E- 1 I IE-IO l.l lE-13 6E-13 
2.80E-1 0 4.07E-13 JE-14 7.98E- 15 
4.l0E-10 4.27E-I I 6. IIE-1 3 5E-11 IE- 15 l.68E- 13 l.l0E-14 lE-13 
8.79E-I O 8.95E-1 I &E-10 3.62E- 13 JE-12 
5.95E- IO 

5.32E-07 
1.41E-08 
5.95E- 10 
1.68E-08 
i.OI E-07 
2.46E-07 
l. 86E-07 
4.07E-08 
l.9JE-07 . 
3.4'4 E-07 
4.62E-O? 
4.7JE-07 
3.78E-07 
3. l4 E-07 
2.SlE-09 
J .89E-07 
3.88E-07 
2. 1 IE-07 
2.09E-07 
l.64E-07 
2.66E-09 
5. ISE-07 
1.71 E-0 7 

I 

J .71E-07 
2.23E-07 
1.88E-07 
USE-07 
3.84E-07 
5.24E-07 I I I 

2.46E-07 I I 
' 

7.36E-I O I I 
l.l 9E-08 

I 
5.7SE-09 8.36E- 12 JE- 12 l.95E- 13 
l . llE-1 0 4.54E-ll 8E-12 7.94E- IS 
8.40E -09 l.llE-11 5E-12 2.26E-ll 
9.1 IE- 09 I l.llE-11 SE-12 2.49E-ll 
6.5 1E- IO I 9.46E-l l lE- 1 I l.57E-14 
l.llE-09 
6.08E- IO I 
S.92E-I O I 7.32E- IO 
6.76E-I O 
6.94E- 10 
2.38E- IO . l.46E-l l lE- 12 

I 
7.07E- IS 

. l .36E-I O. 4.88E-l3 4E-l2 8.66E- 15 
2.38E-08 3.46E-1 I 4E-1 I 7.07E-ll 
7.80E- IO I . IJ E- 12 IE- 12 

I 

2.29E- 14 
l .29E- IO ! 4.78E-l l 9E- l3 8.46E-1 5 
3.09E- IO 
7.84E- IO ' 1.14 E- 12 I IE- 12 2.29E- 14 I 

2.84E- IO 
' I I I 

I 

I 
1.llE-08 I 
1.1 8E-08 I 

i i 
: I 7.17E-06 

I 
5. l lE-OS I 5.l l E-06 4E-02 

I 
4 73E-08 JE-04 

3.42E-04 
1.00E-03 
3.69E-04 3.75E-05 4E-01 l.llE-06 IE-02 
4.62E-06 
l.85E-07 
4.93E-05 

S.64E-IO 
6.06E-07 ' 

SE-01 9E-11 IE-02 

Cancer 
Risk 

5E-15 

6E-16 

6E- 16 
lE- 17 

7E-14 
IE-13 
9E-14 
IE-13 
JE- 13 

JE-14 
&E- 14 
&E-1 3 
JE- 14 
lE-14 

JE-1 4 

2E-12 
Auumptiom for Futurt Con1truction Worker Auumption, for Future Trcupu1er Child 

i 

Note · Ce lls tn lhu wblc were 1ntcnt1onally left blank due to a lacL: of lOxlClty data. 
NA• ln fonna tion not 11,·ai lable. 

h .cnt.s• 11Cu.11 6 17n ml ,human l6 ,1uk:i..bl1t• •·1~cd'•.a.mb11 r "'kJ 

CA= 
IR• 
EF = 
ED = 
BW = 
AT(Nc)= 
AT ica~': 

EPC Surface and Sub-Surface 
10.4 m3/day 
2SO days/year 

I years 
70 kg 

365 days 
15550 davs 

CA = EPC Surface On ly 
IR = 1.2 mJ/day 
EF = 50 days/year 
ED = 5 years 
BW = SO kg 
AT (Ne)= 1825 days 
AT/Cu\- 25550 da ·s 
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TABLI: B-16PR- 10 
CA LCU LATION OF INTAKE AND RISK FROM INllALATION OF DUST IN AMDrENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATIO N 
SEAD-16 Feasibi lity Study 

&neca Army Depot Acti vity 

tEqua tion for lnt.1ke (mg/kg-da y)= CA:< JR x EE :< ED 
t n,M 
'br.iahltuAruiOlllli2ns.fur..EathJl«:<atoui:t..Liill_d..nUkllo11oru}: 
CA = Chemic..11 Conce ntration in Ai r. Ulcu lated from Air EPC Data 
IR • Inhal ation Ra1e 
~, s1m:..f.c.c ut:.nc · 

lnhah11i on Care. Slope Air EPC from 
Analytc RfD lnhal1tion Surface Soil 

(ml!'/l:l!'-davl l lml!'/l:t! •dav)- 1 fm o/ml \ 

Vo latil e Organi cs 
I, 1,2.2-Tellilehlorocthane NA 2.0E-0 1 l.09E- 10 
Buurnone, 2- 2.9E-01 NA l.l 2E- IO 
Acetone I NA NA 
Bcn1.ene 1.7E,OJ 2.9E-02 UOE- 11 
CArbon Disulfide 2.0E-01 NA J.40E- 1 I 
Chloroform NA 8. IE-02 J .40E- 1 I 
Methylene O,loridc 8.GE-0 1 1.7E-Ol l . lOE- 11 
Toluene I.IE-0 1 NA I.I OE- 10 
Xylene (101.a l) NA NA 7.2JE- 1 I 

Scmh·olat ilc Organics 
2 ,◄ •Dinitrotolue ne NA NA 7.74E-08 
2,6-Dinitrotolucne 

I 

NA NA 2.02E--08 
2•Methylnaphthalcnc NA NA 2.04E--Oi 
2-Mcthylpheno\ NA NA 2.04E-09 
3 ,3'-Dichlorobcnzidine NA NA 1.31E--08 
3- nitroanilinc NA NA l . 18E-08 
Accnaphthenc 

I 
NA NA 2.l ! E--08 

Accnaphthylcne NA NA l .19E-09 
Anthrnccnc NA NA 2.64E--Oi 
Bcnzo(a)anthracenc NA NA 4.l9E-08 
Bcnzo(a)p~Tene NA NA l .78E--Oi . 
Benz.o(b)Ouornnthcnc NA NA 6 . l ◄ E--08 
Bcnzo(g,h,i)pcrylenc NA NA J.19E--08 
Bcnzo(k)Ouor.1nthcne NA NA 3 .9JE-Oi 
Butylbcnzylphthabte NA NA 
Carba.zolc NA NA 2.70E-08 
Chn.'SCne 

I 
NA NA l .OlE-08 

Di-~-butylphthalatc NA NA 2.89E--Oi 
Dibcnz.(a,h)anthraccnc NA NA 2.l8E-Oi 
Dibcnzofuran ; NA NA 2.J I E--08 
Dicthylphthnlatc I NA NA l .llE- 10 
Fluornnthcnc NA NA 6.lJE-08 
Fluorcne NA I NA 2.36E--08 
lndeno( 1,2,3--cd)p)Tene 

I 
NA I NA 4.0lE-08 

N-Nitrosodiphcnylamine ( I) NA I NA J . l lE-08 
Nophthalenc I NA NA 2.6lE-08 
Penll1chloropheno l I NA NA l.84E-08 
Phenanthrenc NA i NA l .07E-08 
f>)TCnC NA NA 6.6GE-08 
bis(2-Ethylhcxyl)phthalate NA I 

NA 2.JJE-08 

I Pesticide, I 

4,4'-DDD NA 
I 

NA 8.JOE- 11 
4,4 '-DDE NA NA I.I OE-09 
4,4'-DDT NA l .4E-O I 8.J IE- 10 

\Aldrin NA 1.7E-+-Ol J .38E-l 1 
Aroc lor-1 254 NA 4 OE-01 9.64E- 10 
Aroc lor-1260 NA 4.0E-01 I.OGE-09 
Oicldrin NA l.6E-+-O l 6.68E- l 1 
Endosulfan I NA NA l.l4E-10 
Endosul fan II NA NA 6.GIE-11 
Endosulfan sul fate NA NA G.4I E, 11 
Endrin NA NA 8.18 E-11 
Endrin aldehyde NA I NA 7.lOE- 11 
Endrin ketone NA NA 7.72E,l 1 
Heptach lor I NA 

1. 
4.GE-+-00 l .OIE-11 

Heptachlor epoxide i NA 9. IE-+-00 3 .69E-11 
Toxnphene I NA I I.IE-+-00 3.01 E-09 
alpha -Ch lordane NA I 1 lE-+-00 9.74E-l 1 
bcw-BHC NA 1.9E-+-OO J .60E- 1 I 
gamma-BHC (Lindane) NA NA J .llE- 11 
gamma-Chlordane NA l.3E-+-OO 9 .76E-1 I 
dclta -B HC NA I NA I J .llE- 11 

Nitrouomatics 

i 2-amino-4 ,6· Din itrotoluene NA I NA l.lGE-09 
Telryl 

I 
NA i NA 

I 
l.49E-09 

Mct11 h I Antimon~ I NA NA 

I 
8. 1 IE-07 

Borium I l.4E-04 i NA 1.44E-Ol 
Copper NA NA l.42E-04 
Leod I NA I NA 1.06E-0t 
Mercury I R 6E-05 NA J.69E-04 
Se lenium ' NA I NA 4.62E-06 
Thallium 

i 
NA NA l.69E-08 

Zinc NA 

I 
NA G.82E-06 

Hcrhititlc,· I 
I 

2,4,l-T NA 
I 

NA 6.8lE-1 I 
MCPP NA NA I 7.JGE-08 

Total Hazard Ouotienl and Cancer Risk: 

I 

ED = Exposure Duration 
BW = Bodyweighl 

Equation for Hv.ard Quotient • Chronic Daily ln lake (Nc)/Referencc Dose 

Equation for Cancer Risk ,,. Chronic Daily Intake (Car) x Slope Faclor 

Air EPC from Future Dav Care Center Chi ld Future On Care centCi:-Adult 
Total Soih Intake Hazard Cancer Intake Huard 

Im-• -da,•\ Quotient Ri sk fm•l1· -dn\ Quotient 
lmo /m)\ 1Ne\ l( ar\ (Ne\ fCarl 

U2E- IO 1.70E-12 JE-13 l .J)4E-12 
1.02E-09 
7.00E- 10 
7.00E- 10 l.llE-11 I.JJE- 12 9E-09 4E-14 G.GlE- 12 2.J8E- 12 4E-09 
2.80E- IO 6.21E-12 JE- 11 2.GGE- 12 IE- I I 
2.IOE- 10 l .l2E-IJ <E- 14 9.l l E- 13 
4.lOE- 10 9.32E-12 7.91E- l l IE-I I IE- l l l .99E- 12 1.4JE- 12 lE-12 
i .79E- IO 2.0 IE-1 1 2E- 10 I.GIE- 12 8E- 11 
l .9lE- 10 

l .l2E-07 
l.41E-08 
l .9lE- 10 
1.61E-08 
1.0IE-07 
2.46E-07 
1.86E-07 
4.07E-08 
l.9JE-07 
l.44E-07 
4.62E-07 
4.7JE-07 
3.78E-07 
l . 14E--07 
2.l2E-09 
l.89E--07 
l .88E-07 
2. 1 IE-07 
2.09 E-07 
1.64E-07 
2.66 E-09 
l . l l E-07 
1.7 1E-07 
l .71E-07 

I 
2.23 E-07 
1.88E-07 
1.llE-07 
l .84E-07 
l .24E-07 
2.46E-07 

I 

7.JGE-1 0 I 
l.l 9E-Oi 
l .7lE-09 

I 
l.3 0E- 11 4E-12 2.l2E- 11 

l . 12E- IO l .JOE- 13 9E- 12 9.46E- l l 
8.40E-09 l .llE- 11 6E' 12 2.69E- 11 
9. 1 IE-09 l.66E- 11 7E- 12 2.97E- 11 
6.llE- 10 1.0lE- 12 2E- 1 I 1.87E- 12 
l.2 IE-09 I 
6.08E- 10 
l .92E- 10 
7.J2E-10 
6.76E- 10 
6.94E, 10 
2.JKE-1 0 4.71E- l l 2E- 12 8.4 1E- l l 
J .l6E- 10 l .71E-ll lE-1 2 I.OJE-1 2 
2.38E--08 4.71E- 1 I lE- 11 8.41E- ll 
7.80E- 10 l.llE-12 2E- 12 2.72E- 12 
l .29E-1 0 l .64E-ll IE- 12 1.0 IE-12 
l .09E- 10 
7.84E- 10 l.llE-12 2E- 12 2.7JE- 12 
2.84E- I0 

i 
1.2lE-08 
1.1 8E-Oi 

7. 17E-OG 
l . 12E-Ol 2.GlE-06 2E-02 I.J JE-OG 8E-Ol 
l.42E-04 
1.00E-03 
l .69E-04 G.74E-Ol 8E-OI 2 89E,Ol JE-0 1 
4.62E-06 
1.8lE-07 
4.9JE-Ol 

I 

I I l .64E- 10 
6,06t-07 

I 8E-0! IE-10 I JE-01 

Cancer 
Risk 

6E-ll 

7E-14 

IE- 14 
lE-ll 

IE-12 
2E- 11 
IE - 11 
IE-11 
JE- 11 

4E-12 
9E- 12 
9E- l I 
4E-12 
2E-12 

4E-12 

l E- 10 
Assumpti ons for Futu re Day Care Center Chi ld Auumption1 for Future Day Care Center Adull 

CA • EPC Surface On ly CA • EPC Surface On ly 
IR• 4 mJ/da,· IR • 8 m3/day 
EF • 250 day$0:ca r EF • HO days/year 
ED • 6 vca rs ED • 25 yean 
BW • l l kg BW - 70 kg 
AT (Ne)• 2190 da\'1 AT (Ne) • 9125 davs 
AT ic.;, • a550 da~·s AT tCar\ • 25550 da~'S 

Note Cells m this table were intcn trona lly left blan~ due 10 a lacl. of 1ox1cnv dat.1. 
NA • lnfonnntion not avai loblc · 

11/1 1199 

P11c lofJ 



T
A

B
L

E
 B

-1
6P

R
-1

1 
C

A
L

C
U

L
A

T
IO

N
 O

F
 I

N
T

A
K

E
 A

N
D

 R
IS

K
 F

R
O

M
 I

N
H

A
L

A
T

IO
N

 O
F

 D
U

S
T

 I
N

 
IN

D
O

O
R

 A
IR

 
R

E
A

S
O

N
A

B
L

E
 M

A
X

IM
U

M
 E

X
P

O
S

U
R

E
 (

R
M

E
) 

-
P

R
E

-R
E

M
E

D
IA

T
IO

N
 

S
E

A
D

-1
6 

F
ea

si
b

il
it

y 
St

ud
y 

Se
ne

ca
 A

rm
y 

D
ep

ot
 A

ct
iv

it
y 

11
/1

1/
99

 

lr
ua

ti
on

 f
o

r 
ln

ta
k
e
(m

g/
kg

-d
ay

) 
=

 
-

-
-
-
-
-
-
-C

A
_x

J
R,

_:,1
 _ _

.E
u

_E
Q

 
B

W
x

A
T

 
an

ab
le

:;J
A

ss
_u

m
pt

10
11

s_
fo

t.E
ac

h.
E

.=
i,1

0.
r..

.a
K

L
1s

Je
<l

at
Jh

c 
B

ol
lo

m
).

 
-

C
A

 =
 C

he
m

ic
al

 C
o

nc
cn

tr
at

1o
n 

m
 A

lf
, f

ro
m

 E
P

C
 S

ol
id

s 
D

at
a 

· 
E

D
 

=
 E

xp
os

ur
e 

D
ur

at
io

n 
IR

=
 I

ng
es

ti
on

 R
at

e 
, 

,B
W

 =
 B

od
yw

ei
gh

t 

E=
.__

!;:
"
~

~
r-~

I:
re

q
~

~
.)'=

=
=

=
=

=
=

=
=

=
 

'"
'A

T
 =

 A
ve

r~
gL

g_
gJ

J
m

e 
__

 

-1
 -
-
-

---
-

E
q

ua
ti

o
n 

fo
r 

H
az

ar
d 

Q
uo

ti
en

t
=

 C
hr

on
ic

 D
ai

ly
 I

nt
ak

e 
(N

c)
/R

ef
er

en
c~

-D
os

~
-
-
-
-

-
I 

j 
E

q
ua

ti
on

 f
o

r 
C

an
ce

r 
R

is
k

=
 C

hr
on

ic
 D

ai
ly

 I
nt

ak
e 

(C
ar

) 
x 

S
lo

pe
 F

ac
to

r 

-
-
-
-
-
-
-

-
-

In
h

al
at

io
n 

C
ar

e.
 S

lo
pe

 
E

P
C

 
C

u
rr

en
t 

Si
te

 W
or

k
er

 
A

n
al

yt
e 

R
ff

i 
In

h
al

at
io

n
 

A
ir

 
In

ta
ke

 
H

az
ar

d 
/m

o
ll

, 
-d

av
\ 

Q
u

ot
ie

n
t 

-
·
 

-
-

1-C
!!

,g
[k

g-
da

y)
_ 

(!
!!

~
d

'!
Y

J
-1

 
(m

"1
m

3\
 

/N
cl

 

S_e
m

iy
ol

aj
il

c_
O

cg
a

ni
cs

 

P
he

no
l 

N
A

 
N

A
 

6.
76

E
-0

5 
B

en
zo

ic
 A

ci
d 

N
A

 
N

A
 

1.
4 

I E
-0

4 
N

ap
th

al
en

e 
N

A
 

N
A

 
5.

84
E

-0
5 

2-
M

et
hy

ln
ap

th
al

cn
c 

N
A

 
N

A
 

7.
06

E
-0

5 
A

ce
na

ph
th

en
e 

N
A

 
N

A
 

3.
07

E
-0

5 
D

ib
en

zo
fu

ra
n 

N
A

 
N

A
 

3.
07

E
-0

5 
D

ie
th

yl
ph

th
al

at
e 

N
A

 
N

A
 

6.
14

E
-0

5 
F

lu
or

en
e 

N
A

 
N

A
 

2.
76

E
-0

5 
P

he
na

nt
hr

en
e 

N
A

 
N

A
 

4.
9

IE
-0

5 
A

nt
hr

ac
en

e 
N

A
 

N
A

 
4.

6I
E

-0
5 

D
i-

N
-B

ut
yl

ph
th

al
a t

e 
N

A
 

N
A

 
2.

76
E

-0
5 

B
ut

yl
be

nz
yl

ph
th

al
at

e 
N

A
 

N
A

 
2.

76
E

-0
5 

B
is

(2
-e

th
yl

he
xy

l)
p

th
al

at
e 

N
A

 
N

A
 

8.
7

1E
-0

5 

M
et

al
s 

A
lu

m
in

um
 

l.
4E

-0
3 

N
A

 
1.

51
 E

-0
4 

B
ar

iu
m

 
l.

4E
-0

4 
N

A
 

1.
95

E
-0

5 
C

op
pe

r 
N

A
 

N
A

 
9.

83
E

-0
4 

L
ea

d 
N

A
 

N
A

 
4.

88
E

-0
5 

M
an

ga
ne

se
 

1.
4E

-0
5 

N
A

 
5.

50
E

-0
6 

M
er

cu
ry

 
8.

6E
-0

5 
N

A
 

2.
35

E
- 0

4 
S

el
en

iu
m

 
N

A
 

N
A

 
5.

3
0E

-0
6 

T
ot

al
 H

az
ar

d
 Q

u
ot

ie
n

t 
an

d 
C

an
ce

r 
R

is
k:

 

N
ot

e:
 

C
el

ls
 in

 t
hi

s 
ta

bl
e 

w
er

e 
in

te
nt

io
na

ll
y 

le
ft

 b
la

nk
 d

ue
 t

o 
a 

la
ck

 o
f t

ox
ic

it
y 

da
ta

. 
N

A
=

 I
nf

or
m

at
io

n 
no

t a
va

il
ab

le
. 

h:
le

ng
\s

en
cc

a\
s I

 61
7n

'\r
i,k

lh
um

an
l 1

6\
ri

sk
ta

b
llr

ev
is

cd
lr

is
k&

in
tli

nh
du

st
. w

k4
 

(_
Ca

r\
 

-
In

h
al

at
io

n
 o

f 
In

d
o

o
r 

A
ir

 D
us

t 
N

ot
 A

p
p

li
ca

b
le

 
fo

r 
C

u
rr

en
t 

Si
te

 W
or

k
er

 

·
-

F
u

tu
re

 J
n

d
u

st
ri

al
W

oi
-k

er
 

F
li

tt
ir

e 
C

on
st

ru
ct

io
n

 W
or

k
er

 
C

an
ce

r 
In

ta
k

e 
H

az
ar

d
 

C
a

nc
er

 
In

ta
ke

 
H

a
za

rd
 

C
a

n
ce

r 
R

is
k 

~
g

ll
!-

d
a

v
\ 

Q
u

ot
ie

n
t 

R
is

k 
lm

P
/k

e-
d

av
\ 

Q
u

ot
ie

n
t 

R
is

k 
/N

e\
 

/C
ar

\ 
/N

e\
 

/C
ar

\ 

,, 
In

ha
la

ti
on

 o
f 

•'
. 

In
d

o
o

r 
A

ir
 D

us
t 

N
ot

 A
p

p
li

ca
b

le
 

fo
r 

F
u

tu
re

 
C

o
ns

tr
u

ct
io

n 
W

o
rk

er
 

l.
42

E
-0

5 
IE

-0
2 

l.
83

E
-0

6 
IE

-0
2 

5.
17

E
-0

7 
4E

-0
2 

2.
20

E
-0

5 
3E

-0
I 

3E
-0

l 
A

ss
um

pt
io

ns
 f

or
 F

u
tu

re
 I

nd
us

tr
ia

l 
W

o
rk

er
 

IR
=

 
9.

6 
m

3/
da

y 
E

F
=

 
25

0 
da

ys
/y

ea
r 

E
D

=
 

25
 

ye
ar

s 
B

W
=

 
70

 k
g 

A
T

(N
c)

=
 

91
25

 d
ay

s 
A

T
/C

ar
l=

 
25

55
0 

da
vs

 

Pa
ge

 I
 o

f2
 



T
A

B
L

E
 B

-1
6P

R
-l

l 
C

A
L

C
U

L
A

T
IO

N
 O

F 
IN

T
A

K
E

 A
N

D
 R

IS
K

 F
R

O
M

 I
N

H
A

L
A

T
IO

N
 O

F 
D

U
ST

 I
N

 
IN

D
O

O
R

 A
TR

 
R

E
A

SO
N

A
B

L
E

 M
A

X
IM

U
M

 E
X

PO
SU

R
E

 (
R

M
E

) 
-

PR
E

-R
E

M
E

D
rA

 T
IO

N
 

SE
A

D
-1

6 
F

ea
si

bi
lit

y 
St

ud
y 

Se
ne

ca
 A

rm
y 

D
ep

ot
 A

ct
iv

it
y 

E
qu

at
io

n 
fo

r 
ln

ta
k;

(
m

g/
kg

-d
ay

) 
=

 
-
~
 ~

--
-
~

 
C

A
:\

.l
~

,c
E

Lx
__

E
D

 

B
W

x
A

T
 

Y
at

ia
til

i:s
JA

ss
_u

m
pt

io
ns

..f
oL

El
ic

.b
...

8.
e_c

.e
pJ

ou
n:

...
L

is
te

d_
at

_t
he

 B
ot

to
m

):
 

C
A

 =
 C

he
m

ic
al

 C
on

ce
nt

ra
ti

on
 i

n 
A

ir
. 

fr
om

 E
P

C
 S

ol
id

s 
D

at
a 

E
D

 
=

 E
xp

os
ur

e 
D

ur
at

io
n 

J. r--•-
---

---·-
-Eq

ua
ti

on
 f

or
 H

az
ar

d 
Q

uo
ti

en
t

=
 C

hr
on

ic
 D

ad
y 

In
ta

ke
 (

N
c)

/R
ef

er
en

ce
 D

os
e 

L
_

 Eq
ua

ti
on

 f
or

 C
an

ce
r 

R
is

k
=

 C
hr

on
ic

 D
ai

ly
 I

nt
ak

e 
(C

ar
) 

x 
S

lo
pe

 F
ac

to
r 

IR
=

 I
ng

es
tio

n 
R

at
e 

B
W

 =
 B

od
yw

ei
gh

t 
E

F
 =

 E
.1<

po
s_u

n:
_E

te
su

e.n
c~

 
T

 
=

 A
ve

ra
gi

~
gJ

i.
m

e 
-
-
-

--
-

-
-
-
-
-
-

-
-
-
-
-

-
-
-
-

11
/1

11
99

 

In
ha

la
ti

on
 

C
ar

e.
 S

lo
pe

 
E

P
C

 
Fu

tu
re

 T
re

ss
()

as
se

r 
C

hi
ld

 
F

ut
ur

e 
Da

v C
ar

e 
C

en
te

r 
C

hi
ld

 
F

ut
ur

e 
D

ay
 C

ar
e 

C
en

te
r 

A
du

lt
 

A
na

ly
te

 
R

ID
 

In
ha

la
ti

on
 

A
ir

 

(m
o/

kg
-d

ay
)_

 
{_

r:
Q

~g
-d

ay
)-

1 
(m

[!
/m

3)
 

S_
eJ

ni
l'.

oJ
B

J i
 Le

_O
..i

:g
a n

 ic
s 

P
he

no
l 

N
A

 
N

A
 

6.
76

E
-0

5 
B

en
zo

ic
 A

ci
d 

N
A

 
N

A
 

l.
4

IE
-0

4 
N

ap
th

al
en

e 
N

A
 

N
A

 
5.

84
E

-0
5 

2-
M

et
hy

ln
ap

th
al

en
e 

N
A

 
N

A
 

7
.0

6E
-0

5 
A

ce
na

ph
th

en
e 

N
A

 
N

A
 

3.
07

E
-0

5 
D

ib
en

zo
fu

ra
n 

N
A

 
N

A
 

3.
07

E
-0

5 
D

ie
th

yl
ph

th
al

at
e 

N
A

 
N

A
 

6
.1

4E
-0

5 
F

lu
or

en
e 

N
A

 
N

A
 

2.
76

E
-0

5 
P

he
na

nt
hr

en
e 

N
A

 
N

A
 

4.
91

E
-0

5 
A

nt
hr

ac
en

e 
N

A
 

N
A

 
4.

61
E

-0
5 

D
i-

N
-B

ut
yl

ph
th

al
at

e 
N

A
 

N
A

 
2.

76
E

-0
5 

B
ut

yl
be

nz
yl

ph
th

al
at

e 
N

A
 

N
A

 
2.

76
E

-0
5 

B
is

(2
-e

th
y

lh
ex

y
l)

pt
ha

la
te

 
N

A
 

N
A

 
8.

71
E

-0
5 

M
dl

lls
 

A
lu

m
in

um
 

l.
4E

-0
3 

N
A

 
1.

5 
IE

-0
4 

B
ar

iu
m

 
l.

4E
-0

4 
N

A
 

l.
95

E
-0

5 
C

op
pe

r 
N

A
 

N
A

 
9.

83
E

-0
4 

L
ea

d 
N

A
 

N
A

 
4.

88
E

-0
5 

M
an

ga
ne

se
 

1.
4E

-0
5 

N
A

 
5.

5
0E

-0
6 

M
er

cu
ry

 
8.

6E
-0

5 
N

A
 

2.
35

E
-0

4 
S

el
en

iu
m

 
N

A
 

N
A

 
5.

30
E

-0
6 

--
-

-
T

ot
al

 H
az

ar
d 

Q
uo

tie
nt

 a
nd

 C
an

ce
r 

R
is

k:
 

N
ot

e:
 

C
el

ls
 in

 t
hi

s 
ta

bl
e 

w
er

e 
in

te
nt

io
na

ll
y 

le
ft

 b
la

nk
 d

ue
 t

o 
a 

la
ck

 o
f t

ox
ic

it
y 

da
ta

. 
N

A
=

 I
nf

or
m

at
io

n 
no

t a
va

il
ab

le
. 

h:
\e

ng
ls

en
ec

al
s 

l 6
17

ri
lr

is
kl

hu
m

an
l 1

6\
ri

sk
ta

bl
lr

ev
is

ed
lr

is
k&

in
tli

nh
du

st
. w

k4
 

In
ta

k
e 

H
az

ar
d

 
C

an
ce

r 
In

ta
k

e 
H

az
ar

d
 

C
an

ce
r 

In
ta

k
e 

H
az

ar
d

 
C

an
ce

r 
(m

g
!k

 ,j
/_

'!}
'l_

_
_

 
Q

u
o

ti
en

t 
R

is
k 

__
__

_f
ul

_g
&

g:
m

J_
 

Q
u

o
ti

en
t 

R
is

k 
(m

a
ll

, 
-d

av
) 

Q
u

o
ti

en
t 

R
is

k 
(N

e)
 

(C
ar

) 
(N

e)
 

(C
ar

) 
!N

e)
 

(C
ar

) 

In
ha

la
ti

on
 o

f 
In

h
al

at
io

n 
o

f 
In

ha
la

ti
on

 o
f 

In
d

o
o

r 
A

ir
 D

us
t 

ln
d

p
o

r 
A

ir
 D

us
t 

In
d

o
o

r 
A

ir
 D

us
t 

N
ot

 A
pp

li
ca

bl
e 

N
ot

 A
pp

li
ca

bl
e 

N
ot

 A
pp

li
ca

bl
e 

fo
r 

F
u

tu
re

 
fo

r 
F

u
tu

re
 

fo
r 

F
u

tu
re

 
T

re
ss

p
as

se
r 

C
hi

ld
 

D
ay

 C
ar

e 
C

en
te

r 
C

hi
ld

 
D

ay
 C

ar
e 

C
en

te
r 

W
o

rk
er

 

·-
-

-
--

--
· 

·•
-
•
 
--

-·
--

-
-
-
-
-

Pa
ge

 2
 o

f 2
 



TABLE ll,-l6PR-12 
CALCU LATION OF INTAKE AND RISK F_ROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REME DIATION 
SEA D- 16 Feasibility Study 

Seneca Army Depot Activity 

Equation for Intake (mgl\:g-<la y) .. • CS x 18 x CF x El X EE X FD 
BWxAT 

~.~hies (Assumptions for Ea_c_~pJou~Ccd al the Bollom)· 
S "' Chemical Concentration in Soil , Ca lculated from Soil EP EF "' Exposure Frequenc~· 

hR-= Ingestion Rate ED - ExposUTC Duration 

Equation for Haz.ard Quotient • Chronic Daily ln t.ake (Nc)/Rcference Dose 

Equation for Cancer Risk • Chronic Daily Intake (Car) x Slopc_Fa~tor 

lcF • Con\'ers ion Factor BW -= Bod,weight 
l~i • C"- - •: - -, lno~A AT - A,·,-Jiu!. in o ,y> • 

I Oral I Care. Slope EPC I 

Ana l}1C Rfll I Oral Surface Soil 

lmu/l,;u-<la v\ l rm -,, · -<la,·)- 1 Cm•"'• ' 
~olalih: 0[&■ oiu 
1,1,2,2 ,-Tctrachlorocthane NA 2.0E-0 1 6.39E-03 
Acetone I.OE-0 1 NA 6.l6E-03 
Butanone, 2- 6.0E-0 1 NA 
Benzene 3.0E-03 2.9E-02 l .OOE-03 
C:.rbon Disulfide 1.0E-0 1 NA 2.00E-03 
Chloroform 1.0E-02 6. IE-03 2.00E-03 
Methylene 0. loride 6.0E-02 7.lE-03 3.00E-03 
lrolucnc 2.0E-0 1 NA 6.47E-0) 
Xylene (tota l) 2.0E-+-00 NA 4.2lE-03 

S:c:m irolatilc: 0[&■ oiu 
2,4-Dinitrotolucne 2.0E-03 6.BE-0 1 4.llE-+-00 
2,6-Dinitrotolucne I.OE-OJ 6.IE-0 1 1. 19E-+-OO 
2-methylnaphthalene 4.0E-02 NA 1.20E-+-OO 
2-Methylpheno l l .OE-02 NA 1.20E-O I 
3,3 '-Dicblorobcnzidine NA 4.lE-0 1 7.68E-O I 
3-nitroaniline NA - - NA l.87E-+-00 
Accnaphthene 6.0E-02 NA l. l2E+-OO 
Acena phthylcne NA NA 3.0lE-0 1 
Anthra ccnc 3.0E-0 1 NA l.llE-+-00 
Ben.z.o(a)a.nth~ccnc NA 7.JE-01 2.70E-i00 
Benzo(a)p)TCRC NA 7.JE+-00 3.40E-+-OO 
Bcnz.o(b)fluoranthcnc NA 7.JE-01 3.61E-+-OO 
Benzo(g,h,i)perylcnc NA NA 2.29E-+-OO 
Benro(k)fluoranthene NA 7.JE-02 2.JIE-+-00 
Butylbcnzylphthalate 2.0E-01 NA 
C:.rbazole NA 2.0E-02 l.l9E+-OO 
Chryscne NA 7.JE-03 2.97E-+-OO 
Di-n-buty\phthalate I.OE-01 NA 1.70E+-OO 
Dibcnz(1 ,h)anthraccne NA 7.JE-+-00 l.l2E-+-OO 
Dibcnzofuran NA NA l.36E+-OO 
Dicthylphthali!ilc 8.0E-01 NA l.90E-02 
Fluoranthene 4.0E-02 NA 3.84 E-+-OO 
Au orcnc 4.0E-02 NA l.39E-+-OO 
lndeno( 1,2,3-ed)p)Tcnc NA 7.JE-01 2.JBE-+-00 
N-Nitrosodiphenylam ine ( I) NA 4.9E-03 I.BlE-+-00 
Na phthalene 4.0E-02 NA l.l6E-+-OO 
Pentachlorophcnol 3.0E-02 l.2E-OI I.OBE-+-00 
Phcnanthrcne NA NA 2.98E-+-OO 
P..TCnc I 3.0E-02 NA 3.92E-+-OO 
bis(2-Ethylhexyl)phthalate l .OE-02 1.4E-02 1.37E-+-00 

~e1 licidcslfC Ds 

i 4,4'-DDD I NA 2.4E-01 4.88E-03 
4,4'-DDE NA 3.4E-Ol 1.06E-01 
4,4'-DDT I l .OE-04 3.4E-O l 4.89E-02 
Aldrin 

I 
3.0E-05 1.7E+-0 1 1.99E-03 

Aroclor-1254 2.0E-Ol 2.0E-+-00 l .67E-02 
Aroclor-1260 2.0E-05 2.0E-+-00 6.24E-02 
Dieldrin l .OE-Ol 1.6E+-0 1 3.93E-03 
Endosulfan I 6.0E-03 NA 9.06E-03 
Endosulfan II 6.0E-03 NA 3.89E-03 
Endosulfan su lfate 6.0E-03 NA 3.77E-03 
Endrin 3.0E-04 NA 4.BIE-03 
Endrin aldehyde NA NA 4.41 E-03 
Endrin ketone NA NA 4.l 4E-03 
Hcptachlor l .OE-04 4.lE+-00 l.77E-03 
Heptachlor cpoxide I.JE-Ol 9. IE+-00 2.17E-03 
Touphene NA I.I E+-00 l. 77E-Ol 
alpha-Olordane 6.0E-Ol I.JE+-00 l .?JE-03 
bcta-BHC NA 1.IE+-00 2.l lE-03 
gamma-BHC (Lindane) 3.0E-04 I.JE+-00 l.97E-03 
gamma-Chlordane 6.0E-Ol I.JE+-00 l .74E-03 
de lta-BHC NA NA 1.97E-03 

t.iillo.1to.m1.liu 
2-am ino-4 ,6- Din itrotolucne i NA NA 9.20E-02 
Tetryl i i.OE-02 NA 8.79E-02 

Mt:.tah 
Antimony ' 4.0E-04 NA 4.77E+o l 
Barium 7.0E-02 NA 4. IIE+-02 
Copper 4.0E-02 NA l .! lE+-02 
Leod NA NA 6.21E+-03 
Mercury 3.0E-04 NA l.32E+-OO 
Se lenium l .OE-03 NA 6.63E-Oi 
Thall ium 8.0E-Ol NA 9.97E-OI 
Zin c 3.0E-0 1 NA 4.0 IE+-02 

lkd!i.tiJk, 
2,4,l-T I i.OE-02 NA 4.0JE-03 
MCPP I.OE-OJ NA 4.33E+-OO 

Toul Hazard Ouotient and Cancer Risk: I 

! 

I 
' 
Note: Cell s 1n this table were mtent1onall y lefi blank due to a lack of tox1c11y data , 
NA 0 lnfonnation not nailable 

h t11, ,,. cncu '.1 1b l 7n 1rish hum1n\ l61ri skt.11 bl ,,cvncd inJ.wnl .. L~ 

EPC from C urren( Site Worker Future lndul trial Worke r 
Total Soils Intake Hazard Cancer Intake Hazard 

Im•"' -dav\ QuoHent Risk Im•• -da,•\ Quotient 
Im·'· · ' lNc\ ICar\ fNcl Carl 

Ingestion of 
6.JOE-03 l.79E- IO 4E- l l Oruite Soils 
7.28E-03 l .14E-IO lE--09 Not Applicable 
l .OOE-03 for Fulurc 
l .OOE-03 3.91E- IO 1.40E- IO IE-07 4E- 12 Industrial Worker 
2.00E-03 l.l7E-1 0 lE--09 
2.00E-03 l.l7E-10 l .l9E- 11 2E-08 JE-13 
3.00E-OJ 2.JlE-10 l .39E- 11 4E--09 6E-13 
6.28E-03 l .06E- 10 JE-09 
4.2lE-03 3.JJE- 10 :tE-H.I 

3.BOE-+-00 3.l6E-07 l.27E-07 2E-04 9E-08 
I.OI E-0 1 9.JlE-08 3.33E-08 9E-Ol lE-08 
4.2lE-03 9.39E-08 2E-06 
l.lOE-01 9.39E--09 2E-07 
7.24E-O I 2. llE-08 IE-08 
l.76E-+-OO 
l. 33E+-OO 1.1 9E-07 2E-06 
2.91E-01 
I.JBE-+-00 l.21E-07 4E-07 
i .46E-+-OO 7.llE-08 6E-08 
) .JOE-+-00 9.llE-08 7E-07 
3.JBE-+-00 I.OIE-07 7E-08 
2.70E-+-OO 
2.24E-+-OO 6.46E-08 "lE--09 
I.IOE-02 
l.llE-+-00 4.4lE-08 9E- IO 
2.77E-+-OO 8.JOE-08 6E- IO 
l.llE-+-00 l. 33E-07 IE-06 
1.49E-+-OO 4.llE-08 JE-07 
1.17E+-OO 
l.90E-02 1.49E-09 lE--09 
3.68E+-OO 3.0 IE-07 BE-06 
l.22E-+-OO l.09E-07 JE-06 
2.65E+OO 6.6lE-08 lE-08 
l.l9E-+-OO l . l ?E-08 JE-10 
l.34E-+-OO l.22E-07 JE-06 
I.IIE-+-00 8.4lE -08 3.0lE-08 JE-06 4E-09 
2.74E-+-OO 
3.74E-+-OO 3.07E-07 I IE-05 
l. 76E+-OO i.O?E-07 3.BJE-08 lE-06 I lE-1 0 

I 

l .26E-03 I 1.36E- IO JE- 11 
8.l l E- 02 2.96E-09 IE-09 
4. II E-02 3.UE-09 1.3 7E-09 BE-06 lE- 10 
2.23E-03 l. l6E- IO l .l6E- 11 lE-06 9E-10 
6.00E-02 4.44E--09 l.l9E-09 2E-04 J E-09 
6.l l E-02 4.88E-09 1.74E-09 2E-04 JE-09 
4.6lE-03 3.0BE- 10 I.I OE- 10 6E-06 lE-09 
8.6lE-03 7.09E- IO IE-07 
4.34 E-03 3.0lE- 10 

I 
lE-08 

4.23E-03 2.9lE- IO l E-08 
l .23E-03 3.77E- IO IE-06 
4.BJ E- 03 
4.96E-Ol 

I 
1.70E-OJ l.39E- IO 4.9lE-l 1 JE-07 2E- IO 
2.40E-03 l.70E-J O 6.07E- 11 IE-Ol 6E- IO 
1.70E-0 1 4.9lE-09 lE-09 
l .l7E-03 4.49E- IO l.60E- IO 7E-06 2E- IO 

I 
2.J lE-03 l .93E-11 IE- 10 
2.l lE-03 l.l4E- IO l .l l E-11 lE-07 7E-11 
l.60E-03 4.49E- IO 1.60E-I O 7E-06 2E- 10 

' l .OJE-03 

' 
I 8.79E-02 I ! 

&.44 E-02 6.88E-09 7E-07 I 

' 
l . l lE +-0 1 3.73[-06 9E-03 

I 3.66E+-02 3.22E-05 lE-04 I 
l .24E+-02 4.lBE-Ol IE-03 I 
7.14 E+-03 I 

1.27E+-00 i.OJE-07 JE-04 ! 
6.l 7E-Ol l .19E-08 IE-Gl i l.llE+-00 7.! 0E-08 IE-03 
3.llE+-02 3. 14 E-05 IE-04 I 
4.0JE-03 3. llE-1 0 JE-08 
4.JJE+-00 3.39E-07 JE-04 I 

IE-02 I E-06 
Anumptions for Current Site Worker 

cs . EPC Surface On ly 
JR • 100 mg so il/da~ 
CF • IE-06 kg/mg 
Fl • 1 unitless 

I 
EF • 20 da}Vycar 
ED • 25 years 
aw .. 70 kg 

I AT (Nc)• 9 125 days 
AT 'Car'• 25550 dan 

111 11 m 

Cancer 
Risk 

Pa,cl o( J 



TABLE B-16PR-12 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOI L 

REASONA BLE MAXIMUM EXPOSURE (Rl\lE)- PRE-REMEDIATION 
SEAD-16 Feasibili ty Study 

Seneca A rm y Depot Activi ty 

rEqu:uion for Intake (mg/lg-<fay) = cs X JR:\;~ ~r X EF X ED 

f~JU:i>hl"'1A.rnum>li<lntioLf»hJ!mo<ou«J.u1,cu.ulu:J!o11om); 
1CS • Chemica l Concentration in Soi l. C.ilcu l::11ed from Soil EP EF = Expos ure Frequency 
tJ R m lngeSlion Ra te ED • Exposure Duration 

Equation for Haz.ard Quotient -= Chronic Daily Intake {Nc)/Reference Dose 

Equation for Cancer Rid, • Chronic Daily lntoJ..e (Ca r) x Slope Factor 

t<=F .. Con\'crsion Factor BW -= Bodyweight 
.Et.,,J'rution.Jn io · 

I Onl Care. Slope EPC EPC from Future Constructiori Worker Future Treun·asser Child 
I Analylc Rm Oral Surface Soil To ta l Soi ls Int ake Hu ard Cancer Intake Hu ard 

'm-" -d i ,•\ Quotient Rilk (m ntl. -dn \ Quotient 
fmo/l,:o-dav\ I rmo/\; -dav\-1 (molhl I m••··' fNc' rCar\ fNc\ rear, 

V 

Yola.lil.t..Ou:lniil 
I, 1,2,2,-T cu-achloroc.thane NA 2.0E-01 6.J9E--OJ · 6.JOE--03 4.2JE- 10 BE-II 2.lOE- 10 
Acetone I.OE-01 NA 6.l6E-OJ 7.28E--OJ J.42E-08 JE-07 J.l9E-09 ◄E-08 
ButD nonc, 2- 6.0E-01 NA l.OOE-03 2.JlE-08 
Benzene J.OE-03 2.9E-02 l.OOE-03 5.00E-03 2.HE-08 J.JSE-1 0 BE--06 IE- I I 2.74E-09 l.96E- IO 9E-07 
Carbon Disulfide I.OE-DI NA 2.00E-03 2.00E--03 9.J9E-09 9E-08 I.I OE-09 IE--08 
Chloroform 1.0E-02 6. IE--03 2.00E-03 2.00E--03 9.J9E--09 I.J4E- IO 9E-07 BE-1 3 I.I OE-09 7.IJE-11 IE-07 
Methylene Chloride 6.0E-02 7.lE-03 J .OOE-03 J .OOE--03 l . ◄ I E--08 2.0 IE-10 2E--07 2E-12 l.64E--09 1.1 7E- IO J E-08 

!Toluene 2.0E-0 1 NA 6.47E-OJ 6.28E-OJ 2.9lE--08 IE--07 J .llE-09 2E-08 
Xylene (total) 2.0E+-00 NA 4.25E--OJ 4.25E--OJ 2.00E-08 i E--08 2.JJE-09 IE-09 

Scmin1l11ilc: O r:s:: ■ oiu 
2,4-Oinitrotoluenc 2.0E-03 6.BE-01 4.llE+-00 J .BOE+-00 l.78E-05 2.llE-07 9E--OJ 2E-07 2.49E-06 1.71!E-07 IE-OJ 
2,6-Dinitrotoluenc I.OE-OJ 6.BE-0 1 1.1 9E+-OO 1.0 IE-0 1 4.74E-07 6.78E-09 l E-04 lE-09 6.52E-07 4.66E-08 7E-04 
2-methylnaphthalcnc 4.0E-02 NA l.20E+-OO 4.25E-OJ 2.00E-08 lE--07 6.lBE-07 2E-05 
2-Mcthylphenol 5.0E-02 NA l.20E-OI l.lOE-01 l .64E-07 IE-05 6.lKE--08 IE-06 
3,)' -Dichlorobcnzid inc NA 4.SE--0 1 7.68E-O I 7.24E-01 4.86E-08 2E-08 J .OIE-08 
3-nitroaniline NA NA U7E+-OO l.76Et-OO 
Acenaphthenc 6.0E-02 NA l.l2E+-OO I.JJEt-00 6.2lE-06 IE-04 8.JJE-07 IE-Ol 
Accna phthylcne I NA NA J .OlE--0 1 2.91E-O I 
Anthraccne J.OE-01 NA l.l l Et-00 I.J_BE+!)O · 6 ._48E:06 2E-05 &.49E-07 JE-06 
Bcnzo(a)anthrncenc NA 7.JE-01 2.70E+-OO 2.46E+-OO 1.6lE-07 IE-07 l.06E-07 
Bcnzo(a}pyrene NA 7.JE+-00 i: ◄ oE+-00 J.JOEt-00 2.llE-07 2E--06 I.JJE-07 
Bcnzo(b )nuoranthenc I NA 7.JE--01 J .61E+-OO J. JBE+-00 2.27E--07 2E--07 l.◄ I E-07 
Benzo(g,h,i)pcrylenc I NA NA 2.29E-+OO 2.70E+-OO 
Bcnz.o(l:)fluoranthene 

I 
NA 7.JE-02 2.J IE+-00 2.24E+-OO l.lOE--07 I E--08 9.04E-08 

Butylbcnzylphthalatc 2.0E-0 1 NA U OE--02 8.4lE-08 
Carbazole NA 2.0E-02 l.l 9E+-OO I.JlEt-00 9.06E-08 2E-09 6.22E-08 
Chryscnc NA 7.JE-03 2.97E+-OO 2.77Et-OO l.86E--07 I E--09 1.1 6E--07 
Di-n-butylphlha late I I. OE-DI NA ·1.70E+-OO l.llE+-00 7.09E-06 7E-05 9.JlE-07 9E-06 
Dibcnz(a,h)anthrnccnc NA 7.JE+-00 l.l2E+-OO 1.49Et-OO 1.00E-07 7E-07 l .95E-08 
Dibcnzo foran I NA NA I.J 6E+-OO 1.1 7Et-OO 
Diethylphth alale I 8.0E-01 NA l.90E--02 l.90E-02 8.92E--08 IE-07 1.04E--08 IE-08 
Fluoranthene 4.0E-02 NA J.84 Et-OO J.68E+-OO I.TIE-05 4E-04 2. IOE-06 SE-Ol 
Fluorcnc 4.0E-02 NA l .J9E+-OO l. 22Et-OO 5.7JE--06 IE-04 7.62E-07 2E-05 
lndeno( 1,2,3 -cd)p)renc i NA 7.JE-01 2.JBE+-00 2.6lEt-OO I.78E-07 IE-07 9.J2E-08 
N-Nitrosod iphenylamine ( I) NA 4.9E-OJ l.85E+-OO l. l9Et-OO 1.07E-07 lE-1 0 7.24E-08 
Na phtha lene 4.0E-02 I NA l .56E+-OO I.J4 Et-OO 6.29E-06 2E-04 8.55E-07 2E-Ol 
Pcntochlorophenol J.OE-02 I l.lE-0 1 I. OSE+-00 1.1 IE+-00 l .21E-06 7.45E-08 2E-04 9E-09 l .92E-07 4.2JE-08 2E-Ol 
Phenanthrcne NA NA 2.98E+-OO 2.74E+-OO 

I P\TCnc J .OE-02 i NA J .92E+-OO J .74E+o0 1.76E-05 6E-04 I 
I 

2. ISE-06 

I 
7E-Ol 

bis(2· Ethylh cxy l)phlhalatc 2.0E-02 I I 4E-02 I.J7E t-OO I.76E+-OO 8.27E-06 1.1 8E-07 4E-04 2E-09 7 SIE-07 5.J6E-08 4E-Ol 

f:c:s 1i,ideslfCQs 
4,4'-DDD NA I 2.4E-OI 4.UE-03 5.26E-OJ J .SJE- 10 8E-11 1.91E-IO 
4,4'- DDE NA I J.4E--OI l.06E-01 8.SI E- 02 5.71E-09 2E-09 4. l lE--09 
4,4'-DDT 5.0E-04 J .◄ E-0 1 4.89E-02 4. II E-02 l.9JE-07 2.76E-09 4E-04 9E- IO 2.68E-08 I.91E-09 lE-05 
Aldrin J .OE-05 l.7E+o l l.99E-OJ 2.2JE--OJ 1.0lE-08 l.lOE-10 JE-04 JE--09 l.09E-09 7.79E- 11 4E-Ol 
Aroclor- 1254 2.0E-05 2.0E+-00 l .67E--02 6.00E-02 2.82&07 4.0JE-09 IE-02 BE-09 l .l lE--08 2.22E-09 2E-OJ 
Aroclor- 1260 I 2.0E-Ol 2.0E-+00 6.24E-02 6.l l E--02 J .06E-07 4.J7E-09 2E-02 9E-09 J .42E-08 2.44E-09 2E-OJ 
Dieldrin 

I 
5.0E-05 1.6E+o l J .9JE--Ol 4.6lE-OJ 2.IB E-08 J . l lE-1 0 ◄ E--04 lE-09 2.l lE-09 l.l4E- IO 4E-Ol 

Endosu lfan I 6.0E-03 NA 9.06E-OJ 8.6lE-OJ 4.06E-08 7E-06 4.96E-09 BE-07 
Endosulfan II 6.0E-03 NA J .89E-OJ 4.J4E-OJ 2.04E-08 JE-06 2.IJE-09 ◄ E-07 
Endosulfan sulfa te I 6.0E-03 NA J .77E--OJ 4.2JE-OJ I.99E-08 JE-06 2.07E-09 J E-07 
Endrin ' J .OE-04 NA 4.BI E-03 l .2JE-OJ 2.46E-08 BE-05 2.64E-09 9E-06 
Endrin alde hyde i NA NA 4 .◄ I E-03 4.8JE-OJ 
Endrin J..etonc NA NA 4.l 4E-OJ 4.96E-OJ 
Heptach\or i l .OE-04 4.SE+-00 1.77E--OJ 1.70E-OJ 7.98E--09 1.14E-1 0 2E-05 SE- 10 9.70E- 10 6.9JE-1 I 2E-06 
Heplachlor epoxid c I.JE-Ol 9. IE+-00 2.17E--OJ " 2 . ◄ 0E-03 I.I JE-08 ·1.6I E- IO 9E-04 IE-09 l.l 9E-09 8.49E- II 9E--05 
Touphene I NA I. I E+-00 l. 77E-O I l.70E--O I 1.14 E-08 IE-08 6.9JE-09 
alpha-Ch lordane I 6.0E-05 I.JE+-00 l .7JE-OJ l .57E-OJ 2.62E-08 J.74E-10 4E--04 lE- 10 J .14E-09 2.24E- IO lE-Ol 
bcto-BHC NA I .BE-+00 2.12E-OJ 2.JSE-03 l.l BE-10 JE- 10 8.JOE- 11 
gamma -BHC (Lindanc) J.OE-04 I.JE+-00 l.97E-OJ 2.21E-Ol 1.04E-08 l.48E- IO JE-05 2E- IO 1.08E-09 7.71E- 11 4E-06 
g.i mma-Chlordan c 6 0E-0~ ' I.JE+-00 l .74E-OJ l.60E-OJ l .6JE-08 J.76E- IO 4E-04 SE- 10 J . llE-09 2.llE-10 lE-05 I dcltD-BHC NA NA 1.97E-OJ I 

!".iiU.oar:JlOUl.lir, 
I 

2-amino-4 .6-Dinilrotolucnc NA NA 9.20E-02 8.79E-02 
Tcu-yl I.0E-02 I NA 8.79E-02 8.44E-02 J.96E-07 4E-05 4.82E-08 lE-06 

Mt.1111 
Antimon~ 4 0E-04 I NA 4.77E+o l l . llE+o l 2.40E-04 6E-OI 2.61E-Ol 7E-02 
Barium I 7.0E-02 NA 4.II E+ol J .66E+o2 1.72E-OJ 2E-02 2.llE-04 JE-03 
Copper 4.0E-02 NA 5.8lE+ol l .24E+o2 2.46E-OJ 6E-02 J.l l E-04 BE-OJ 
L<nd i NA NA 6.21E+oJ 7.14E+oJ 
Mercu ry J.OE-04 NA I. JlE+-00 1.27Et-OO l .96 E-06 lE-02 7.lJE-07 lE-03 
Selenium I l .OE-03 NA 6.6JE-O I 6.57E-OI J .09E-06 6E-04 J.6JE-07 7E-Ol 
Tha llium I ll.OE-05 NA 9.97E-O I l. 32Et-OO 6.20E-06 BE-Ol 5.46E-07 7E-OJ 
Zinc I J .OE-01 NA 4.0 IE+o2 J .52E+ol 1.6lE-OJ 6E-OJ 2.lOE-04 7E-04 

lltr.hitld<> I 2,4,l-T I.OE-02 NA 4.0JE-03 4.0JE-03 1.89E-08 2E-06 2 llE-09 lE-07 
MCPP I.OE-OJ NA 4.JJE+-00 4.JJEt-00 2.0JE-05 2E--02 2.J7E-06 2E-OJ 
Tolal Hazard Ou olienl and Cancer Risk: 9E-Ol JE-06 9E-02 

Canctr 
Rhk 

lE- 11 

6E- 12 

lE- 13 
9E- IJ 

IE--07 
J E--08 

IE-08 

BE--08 
IE--06 
IE--07 

7E--09 

IE-09 
BE-10 

4E-07 

7E-08 
◄ E- 1 0 

lE-09 

8E- 10 

lE-11 
IE--09 
7E- IO 
IE--09 
◄ E--09 
lE--09 
2E-09 

JE- 10 
BE- 10 
BE--09 
JE-10 
IE-10 
IE-10 
l)!-10 

2E-06 
Auu mptions for Future Construction Worker Au umpt io n1 for Future Trcupuscr Child 

CS • EPC Surface and Subsurface cs . EPC Surface On ly 
IR • 480 mg soil/day IR • 200 mg soil/da y 
CF • I E-06 kg/mg CF • JE-06 J..g/mg 

I Fl • I unitless Fl • I unitless 
EF • 250 days/year EF • .SO days/year 
ED • I years ED • .S years 
BW • 70 kg BW • lO kg 

I AT (Ne) • 36.S d.i ys AT(Nc) • 1825 days 
AT'Ur' • 2.S.S.S0 dan AT 1Car\ • 25550 da·vs 

Note; Cells 1n tlm I.Able we re 1n tcntmna lh lcfl blank du e to a lack o( tox1c1tY data . 
NA• In forma tion not an1ilablc · · 
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'. Equ.ition for lnt.al.:c (mgil;g -day)'" 

TABLE B-16PR-ll 
CALCULATION OF INTAKE AND RJSK FROM IBE INGESTION OF SOIL 

REASONABLE MAX IMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-16 Fcuibility Study 

St:ncca Army Ocpol Activity 

cs.xJR 3 CF 3 Fl 3 EF 3 EP 
BWxAT 

1Yariilhk:s (As:rnmptiom for filch.R~Jil~~.d.J.~).; 
:CS• Chemica l Concentrat ion in Soi l, Colcu liucd from Soi l EP EF • Exposure Frequency 

Equation for Hazard Quotient .. Chronic Daily lnl3kc (Nc)/Refcrcncc Dose 

Equ.ition for Unccr R.isk "' Chronic Daily lnlllkc (Car) x Slope Factor 
IR .. In gestion R.alc ED "'Exposure Duration ~r ""F~:nvers ion Factor . BW C Bodyweight 

1 • ""'i~n AT ""A\'"~.,n;nn Timi' 

i 
Ont C1rc. Slope EPC [PC from Future Dav Cafe Center Child Future. Dav Care Cerifer·Adult 

i Analyte RID Ora l Su rface Soil Tot1I Soils Intake Hazard Cancer Intake Hazard 
I Im•"' d•"' Quottent Risk lm .. ll -dn\ Quotient 
I lm•/h-<lavl l<m• lh-<lavl- 1 lm•1hl Im-• ·-' tNc\ tCar\ /Ne) {Carl 

~ul11ih:: Or21aic:s 
I, 1,2 ,2,-Tctrachlorocthanc NA 2.0E-01 6.39E-03 6.30E-03 l .OOE-09 IE-09 2.23E-09 
Acetone I.OE-01 NA 6.l6E-03 7.28E-03 l .99E-O& 6E-07 6.42E-09 6E-08 
Bul:lnonc , 2- 6.0E-01 NA l .OOE-03 
Benz.enc 3.0E-03 2.9E-02 l .OOE-03 l .OOE-03 4.l7E-08 3.91E-09 2E-Ol IE-10 4.89E-09 UlE-09 2E-06 
Urban Disulfide 1.0E-01 NA 2.00E-03 2.00E-03 I.IJE-08 2E-07 l.96E-09 2E-08 
Chlorofonn 1.0E-02 6.IE-03 2.00E-03 2.00E-03 l.83E-08 l.l7E-09 2E-06 IE- II 1.96E-09 6.99E- IO 2E-07 
Methylene Chloride 6.0E-02 7.lE-03 3.00E-03 3.00E-03 2.74E-08 2.JlE-09 lE-07 2E- 11 2.94E-09 I.OlE-09 lE-08 

!To luene 2.0E-0 1 NA 6.47E-03 6.28E-03 l .91E-08 3E-07 6.33E-09 JE-08 
Xylene (totn l) 2.0Ei-00 NA 4.2lE-03 4.2lE-03 3.UE-08 2E-V8 4.16E-09 2E-09 

Scmin1l1tik Ore:1nii:.1 
2,4-Din itrolol ucnc 2.0E-03 6.8E-OI 4.llEi-00 3.80Ei-OO 4.16E-Ol 3.l6E-06 2E-02 2E-06 4 .◄lE-06 l.l9E-06 2E-03 
2,6•D ini trotolu enc 1.0E-03 6.BE-0 1 1.1 9Ei-OO 1.0I E-0 1 l.09E-Ol 9.32E-07 IE-02 6E-07 1.1 6E-06 4.16E-07 IE-03 
2-mcthylnaphthnlcne 4.0E-02 NA 1.20Ei-OO 4.2lE-OJ I.IOE-05 3E-04 1.17E-06 3E--Ol 
2-Mcthylpheno l l .OE-02 NA l.20E-OI l.20E-Ol I.I OE-06 2E-Ol 1.17E-07 2E-06 
3 .J '•D ic h lorobcnzid inc NA 4.lE-0 1 7.68E-OI 7.24 E-0 1 6.0 IE-07 JE-07 2.68E-07 
3•nitroanilinc NA NA U7Ei-OO 1. 76Ei-OO 
Aecnaphthcne 6.0E-02 NA l.l2Ei-OO l.33Ei-OO l.39E-Ol 2E-04 1.49E-06 2E-Ol 
Acenaphthylcnc NA NA 3.0lE-01 2.9 1E-0 1 
Anlhraccne 3.0E-01 NA l.llEi-00 .l.) IE~ - l.4 2E-OS lE-Ol l.l2E-06 lE-06 
Bcnzo(a)anthracenc NA 7.JE-01 2 .70E-t00 · 2 .◄6HOO 2. IIE--06 2E-06 9.44E-07 
Bcnz.o(n)pyrcnc NA 7.3Ei-OO 3.40Ei-OO 3.30Ei-OO 2.66E-06 2E-Ol 1.1 9E-06 
Benzo(b)Ouora.nthcnc NA 7.3E-OI 3.6 I Ei-00 3.31Ei-OO 2.83E-06 2E-06 1.26E-06 
Bcnzo(g ,h,i)pcrylcne NA NA 2.29Ei-OO 2.70Ei-OO 
Bcnzo(l,,:)Ouora.nlhenc NA 7.JE-02 2.31Ei-OO 2.24Ei-OO UIE-06 IE-07 8.07E-07 
Butylbcnzylphtha latc 2.0E-01 NA l.80E-02 
C..rbuolc I NA 2.0E-02 l.l9Ei-OO l.3lEi-OO 1.24E-06 2E-OI l .l6E-07 
Chrysene NA 7.JE-03 2.97Ei-OO 2.77Ei-OO 2.32E-06 2E-08 l.04E-06 
Di -n-butylphlhn latc I 1.0E-01 NA UOEi-00 l.llEi-00 l.llE-Ol 2E-04 l.66E-06 2E-Ol 
Dibcnz(a ,h)anthraccnc NA 7.3Ei-OO l.l2Ei-OO 1.49Ei-OO l .19E-06 9E-06 l .3 1E-07 
Dibcnzoforan 

I 
NA NA l.36Ei-OO 1.1 7Ei-OO 

Dicth)•lphthai.llc 8.0E-01 NA l.90E-02 1.90E-02 1.74E-07 2E-07 1.86E-08 2E-08 
Fluoranthenc 4.0E-02 NA 3.84Ei-OO 3.68Ei-OO 3.l !E-Ol 9E-04 3.76E-06 9E-Ol 
Flu orcnc i 4.0E-02 NA l.39Ei-OO l.22Ei-OO 1.27E-Ol JE-04 l.36E-06 3E-Ol 
lnd cno( 1,2,3-cd)pyrcne 

I 
NA 7.JE-0 1 2.38Ei-OO 2.6lEi-OO l.86E-06 IE-06 U2E-07 

N-Nitrowd iphenylomine ( I) NA 4.9E-03 UlEi-00 l.l9Ei-OO l.◄ l E-06 7E-09 6.46E-07 
Naphthalene I 4.0E·02 NA l.l6Ei-OO l.34Ei-OO l.4 2E-Ol 4E-04 l.lJE-06 4E-Ol 
Pentachlorophenol 

i 
3.0E-02 1. 2E-OI 1.0BEi-00 1.11 Ei-00 9.86E-06 8.4lE-07 JE-04 IE-07 l.06E-06 3.77E-07 4E-Ol 

Phcnanthrcnc NA I NA 2.98Ei-OO 2.74Ei-OO 
~TCne I 3.0E-02 NA 3.92Ei-OO 3. 74Ei-OO 3.l8E-Ol IE-03 3.34E-06 IE-04 

1
bis(2- Elhr lhcxyl)phtha late 2.0E-02 l.4 E-02 l.37Ei-OO 1. 76Ei-OO 1.2lE-Ol 1.07E-06 6E-04 2E-08 l.34E-06 4.79E-07 7E-Ol 

l'mlti.d<Slfill, 
I 4,4'-DDD I NA 2.4E-OI 4.88E-03 l .26E-03 H2E-09 9E- 10 1.71E-09 

4,4'-DDE 

I 
NA 3.4E-OI l.06E-Ol 8.l !E-02 8.JOE-01 JE-08 3.70E-08 

4,4'-DDT l .OE-04 HE-01 4.89E-02 4. II E-02 4.47E-07 3.83E-08 9E-04 IE-08 4.78E-08 U IE-08 IE-04 
Aldrin 3.0E-Ol 1.7Ei-OI l.99E-03 2.DE-03 l.82E-08 l.l6E-09 6E-04 JE-08 l.9lE-09 6.9lE- 10 6E-Ol 
Aroclor- 1254 2.0E-Ol 2.0Ei-00 l .67E-02 6.00E-02 l . lBE-07 4.44E-08 JE-02 9E-08 l .llE-08 l.98E-08 3E-OJ 
Aroclor•l 260 2.0E-Ol 2.0Ei-00 6.24E-02 6.l !E-02 l .70E-07 4.88E-08 JE-02 IE-07 6. IIE-08 2. ISE-0! JE-03 
Dieldrin l .OE-Ol l.6Ei-O I 3.93E-03 ◄ .6lE-03 3.l9E-08 3.0BE-09 7E.04 lE-08 3.8lE-09 l.37E-09 8E-Ol 
Endos ulfan I ! 6.0E-03 NA 9.06E-03 8.6lE-03 8.27E-08 I E-Ol 1.86E-09 IE-06 
Endosulfan II 6.0E-03 NA 3.89E-03 4.34E-03 3.llE-08 6E-06 3.81E-09 6E-07 
Endosu lfan su\fotc 6.0E-03 NA 3.77E-03 4.23E-03 3.44E-08 6E-06 3.69E-09 6E-07 
Endrin 

I 
3.0E-04 NA 4.81E-03 l .DE-03 4.39E-08 IE-04 4.71E-09 2E-Ol 

Endrin aldehyd e NA NA 4 . ◄ IE-03 4.83E-03 
Endrin ketone I NA NA 4.l 4E-03 4.96E-03 

' Hcptochlor I l .OE-04 4.lEi-00 l.77E-03 UOE-03 1.62E-08 1.39E-09 3E-Ol 6E-09 l. 73E-09 6.19E- IO JE-06 
Hcptachlor epoxide I l.3E- Ol 9.!Ei-00 2.17E-03 · 2 . ◄0E-03. : usE-Os. l.70E-09 2E-03 2E-08 2.12E-09 7.l8E- IO 2E-04 
Toxaphene 

I 
NA I.IEi-00 1.77E-Ol i.70E:of l.39E-07 2E-07 6. l9E-08 

olpha-Chlordanc 6.0 E-Ol l.3Ei-OO l .73E-03 l.l7E-03 l .23E-08 4.49E-09 9E-04 6E-09 l .6 1E-09 2.00E-09 9E-Ol 
bcu-BHC NA 

I 
l.!Ei-00 2.12E-03 2.3lE-03 l.66E-09 JE-09 7 .◄ I E- 1 0 

gamma-BHC (Lindanc) 
' 

3.0E-04 1.3Ei-OO 1.97E-OJ 2.21E-03 1.BOE-08 l.l<E-09 6E-Ol 2E-09 l.93E-09 6.88E- IO 6E-06 
g:imma•Chlordane 6 OE-Ol l.3Ei-OO l .74E-03 l.60E-OJ l .24E-08 4.49E-09 9E-04 6E-09 l .62E-09 2.0 I E-09 9E-Ol 
dclta-BHC NA I NA l.97E-03 

fillaLl.[DIDAticJ I 
2-am ino-4,6-Dinitroto lucnc NA NA 9.20E-02 8.79E-02 
Tclryl I.OE-02 I NA K.79E-02 8.44E-02 8.0JE-07 BE-Ol 8.60E-08 9E-06 

M.t!al! I 
I 

An tim on~ 4.0E-04 NA 4.77Ei-O I l .12Ei-0 1 4.36E-04 I Ei-00 4.67E-Ol IE-0 1 
Barium 

! 
7.0E-02 NA 4. I IEi-02 3.66Ei-02 3.7lE-03 lE-02 4.02E-04 6E-03 

Copper 4.0E-02 NA l .8lEi-02 l .24Ei-02 U 4E-03 IE-01 l .72E-04 IE-02 
I.cod 

I 
NA 

I 
NA 6.21Ei-03 7.14Ei-03 

Mercury 3.0E-04 NA 1.32Ei-OO 1.27Ei-OO l.21 E-Ol 4E-02 l.29E-06 ◄ E-03 
Se lenium 

I 
l .OE-03 NA 6.63E-OI 6.l7E-OI 6.0lE-06 IE-03 6.49E-07 IE-04 

Tilnllium 8.0E-Ol I NA 9.97E-OI l.32Ei-OO 9. I IE-06 I E-0 1 9.76E-07 IE-02 
Zi nc I 3.0E-01 I NA 4.0 !Ei-02 3.l2Ei-01 3.66E-03 I E-02 3.92E-04 IE-03 

Hc.rbicidc! I 

2,4 .l-T 
I 

I OE-02 I NA 4.0JE-03 4.0JE-03 3.68E-08 4E-06 3.94E-09 4E-07 
MCPP I.OE-OJ NA OJEi-00 4.33E+-OO 3.9lE-Ol 4E-02 4.24E-06 4E-03 
Total Hazard Q uot ient and Ca ncer rusk: 2E+OO 4E-05 2E-01 

Cancer 
Risk 

◄E-10 

lE-11 

◄ E-12 
IE-12 

IE--06 
JE-0 7 

IE--07 

7E-07 
9E-06 
9E-07 

6E-03 

IE-08 
!E-09 

◄ E-06 

6E-07 
3E-09 

lE-08 

7E-09 

4E-10 
IE-01 
6E-09 
IE-08 
◄ E-08 
◄ E-01 
2E-OI 

JE-09 
7E-09 
7E-Oi 
3E-09 
!E-09 
9E- IO 
JE-09 

lE-05 
I Auumption1 for Future Oa)' Care Cente r Child Auumptions for Future Day Care Center Adult 

I cs . EPC Surface On ly CS· EPC Surface On ly 
IR • 200 mg soil/day IR • I 00 mg soil/day 
CF • I E-06 kg/mg CF • IE-06 kg/mg 
Fl • I unilJcss Fl • I unitless 
EF • 2 !i O da rs/year EF • 250 dayllycar 

I ED • 6 years ED • 25 years 

I 
BW • ll kg BW • 70 kg 
AT(N,)• 2190 days AT (Ne) • 9125 days 
AT 1Ca,'• 25.BO da"I AT'Carl "' 25550 da ·, 

Note: Cells m this tnble were mtent1on111\v lcO blank due lO a lack of lox1c1tv data. 
NA • lnfonnalion not available . · · 

I, ,::n, •.o,c11Cu\.11 617 n ,rul.:\hum•n\ \ 6\ri 1l.:Wll ln:,·1i•d ,n,~111 " ~-' 
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Equ ation fo r Intake (mg/kg -d .i y) : 

TABLE B-16PR- IJ 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) · PRE-REMEDIATION 
SEAD-16 Feasibility Study 

Seneca Army Depot Activity 

c.s.xcrxSAxAFxA B~ 
BWxAT 

h. , _---" _L ~cptor arc Listed allhc Botto.ml: 
S = Chem ical Concentration in So il , from So il EPC Data 
F = Conversion Factor 

EF = Exposure Frequency 
ED = Exposure Dural.ion 
BW .. Bod >•wcight 

Eq uation for Haz.ard Quo ticnl "' Chronic Daily Intake (Nc)/Refercncc Dose 

Equation for Cancer Risk = Chronic Da ily Intake (Car) x Slope Factor 

!sA a Surface Arca Contact 
\A F = Adherence Factor 
IARS . 'L---·'·· c ... . . 

AT = Averaging Time 

Derm al Care. Slope Absorption EPC EPC from Curre.nt Site Worker Future Industrial WOrker 
Analytc RfD Duma! Factor" Surface Soil Total Soils Ab1or~d D01c Hazard Cancer Ab,orbcd Dose Huard Cancer 

' 

I 

tm,. n,,._du·1 I tm- "· --dll\'LJ 'unitleu' 

Yolatilc Oc:gaoii:s 
1,1,2,2,-Tctrachlorocthanc NA l .OE-0 1 NA 
Acetone I.OE-OJ NA NA 
Butanonc , 2- 6.0E-0 1 NA NA 
Benzene l .9E-OJ J . IE-02 NA 
Carbon Disulfide 6.JE-02 NA NA 
Chloroform 1.0E-02 6. IE-OJ NA 
Methylene Chloride 5.9E-02 7.7E-OJ NA 
Toluene l .OE-0 1 NA NA 
Xylene (total ) l.8E+oo NA NA 

Stmh'olalilc Oc21aiu 
2,4-Oinitrotoluenc 2.0E-OJ 6.BE-0 1 NA 
2,6-Dinitrotolucnc I.OE-OJ 6.8E-Ol NA 
2-methylnaphthalcnc 4.0E- 02 NA NA 
2-Methylphcnol 5.0E-02 NA NA 
3,3'-Dichlorobenzidinc NA UE-01 NA 
3-nitroanilinc NA NA NA 
Acenaphthenc 6.0E-02 NA NA 
Acenaphthylenc NA NA NA 
Anthraccne J.OE -01 _NA NA 
Bcnz.o(a)anthracenc NA 7.JE-0 1 NA 
Benzo(a)pyre nc NA l.8 E+-O i NA 
Benzo(b)fluoranthcne NA 7.JE-01 NA 
Benzo(g,h,i)pcrylene NA NA NA 
Bcnzo{l:.)fluoranthene NA 7.JE -02 NA 
Bu tylbenzylphthalatc 2.0E-0 1 NA NA 
Carba.z.ole NA 2.0E-02 NA 
Chryscne NA 7.J E-03 NA 
Di-n-butylphthalatc 9.0E-02 NA NA 
Dibcnz(a,h)anthracenc NA 7.JE+oo NA 
Dibcru.ofuran NA NA NA 
Diethylphth.alate 8.0E-0 1 NA NA 
Fluoranthenc 4.0E-02 NA NA 
Fluorcnc 4.0E-02 NA NA 
lndcno{ 1,2,3-cd)p)TCne NA 7.J E-01 NA 
N-Nitrosodiphenylamine ( I NA 4.9E-OJ NA 
Naphthalene 4.0E-02 NA NA 
Pcntachlorophcnol 3.0E-02 1.2E-O l 0.01 
Phcnanthrenc NA NA NA 
P..TCnc 3.0E-02 I NA NA 
bis(2-Ethylh cxyl)phtha late 1.0E-02 ! 2.8E-02 NA 

f:atiddcslf'CD! 
4,4'- DDD NA l.2E+oo NA 
4,4 '-DDE NA 1.7E+-OO NA 
4,4'-DDT 1. 0E-04 l.7E+oo NA 
Aldrin l. 5E-05 J .◄ E+-0 1 NA 
Amc lor-1 254 1.8E-Ol 2.2E+-OO 0.06 
Aroc lor-1260 i l. 8E-05 2.lE+oo 0.06 
Dicldrin 

' 
2.5E-05 I J .2E+-O l NA 

Endosulfan I 6.0E-OJ I NA NA 
Endosulfan II 6.0E-03 

I 
NA NA 

Endosulfan sul fate 6.0E-OJ NA NA 
Endrin 3 0E-04 NA NA 
Endrin ald ehyde NA NA NA 
Endrin ketone NA NA NA 
Heptachlor 5.0E-04 4.5E+oo NA 
Hcptachlor epox.idc 1.JE-05 9. IE+oo NA 
Tou phenc NA l.lE+oo NA 
alpha-Chlordane 6.0E-05 l.JE+oo NA 
beta-BHC NA l.8E+-OO NA 
gamma -BHC (Lindanc) 3.0E-04 NA NA 
gamma-Chl ordane 6.0E- 05 l.JE+oo I NA 
delta- BHC NA I NA NA 

Nilumunali.a I 

I 
2-,mino-4 ,6 -Diniuotolucnel NA NA NA 
Tetry l l.OE-02 NA NA 

M.t:IAI, 
Antimony 4.0E-04 NA NA 
Barium I J .5E-OJ I NA NA 
Copper 

I 
2.4 E-02 NA NA 

Lead NA NA NA 
Mcrcur.· 

I J .OE-06 NA NA 
Selcniu~ OE-OJ NA NA 
Thallium 8.0E-05 NA NA 
Zinc 7.5E-02 NA NA 

llirbi.r.ilk, 
2,4.5-T l.OE-02 NA NA 
MCPP I.OE-OJ NA NA 

Tota l Huard Quotient and Cancer Risk: 

Note: Cells m thts table were 1ntent1onally lefl blank du e to a lack of toxicity daLl . 
NA -= Information not avail able 

Im·" -da,·\ Quotient Risk lml!/1, -dnl Quotient 
Im• • ·•' lrno/ko) tNC\ ' car\ INcl IC■ r\ I 

Contact to 
6.J 9 E-OJ 6.JOE-03 On1iteSoils 
6.56E-03 7.28E-OJ Not Applicable 

H )()E-03 for Future 
5.00E-03 5.00E-OJ Industrial Worker 
l .OOE-03 2.00E-OJ 
l .OOE-03 l .OOE-OJ 
J .OOE-03 3.00E-OJ 
6.47E-03 6.28E-OJ 
4.25E-0J 4.25E-OJ 

4.55E+oo J.80E+oo 
l.19E+oo l.OI E-0 1 
l.20E+oo ◄ . 25 E-OJ 
l.20E-Ol l.20E-Ol 
7.68E-0l 7.l◄ E-01 
1.!7E+oo 1.76E+oo 
UlE+oo U J E+oo 
J .05E-Oi 2.91E-Ol 
L.55E+oo l.JBE+oo 
2.70E+oo l .46E+oo 
J .◄OE+oo J .JOE+oo 
J .61 E+oo J.J8E+oo 
l .29E+oo 2.70E+oo 
l .JIE+oo l .24E+oo 

1.80E-02 
U9E+oo l.35E+-OO 
2.97E+oo 2.77E+-OO 
1.70E+oo UIE+-00 
UlE+-00 l.49E+-OO 
l .J6E+oo 1.17E+oo 
1.90E-02 l.90E-02 
J.84E+oo J.68E+oo 
l.l9E+oo l.22E+oo 
2.J8E+oo 2.65E+oo 
1.85E+oo U9E+oo 
l.56E+-OO l.l4E+-OO 
l.08E+oo l.l lE+-00 4.90E-OB l. 75E-08 lE-06 2E-09 I 

l .98E+oo 2.74E+oo 

I 
I 

J .92E+oo 3.74E+-OO I 1.37E+oo l.76E+oo 

I 
I : 
I I 

4.88E-0J 5.26E-03 i 
I 

l.06E-Ol 8.51E-02 

I I 
4.89E-02 4. l lE-02 
l.99E-OJ l .23E-OJ 
5.67E-02 6.00E-02 l.54 E-08 l .52E-09 9E-04 IE-08 
6.24E-02 6.51E-02 l.70E-08 6.07E-09 9E-04 IE-08 

I J .9JE-OJ 4.65 E-OJ 
I 

9.06E-OJ B.65 E-0J I 
J .89E-OJ 4.34E-OJ 

I 

J .77E-OJ 4.l JE-03 
4.BIE-OJ UJE-OJ 
4.41E-0J 4.8JE-OJ 
4.54E-OJ 4.96E-OJ 
l.77E-OJ l.70E-OJ 
2. l 7E-OJ l . ◄ OE-OJ 
i.77E-Ol 1.70E-Ol 
5.7JE-OJ 5.57E-OJ 
l . llE-03 2.J 5E-OJ 
l.97E-OJ 2.l !E-OJ 
5.74E-OJ 5.60 E-OJ I 
1.9 7E-03 2.0J E-OJ I i 

I I 
9.20E-02 ll.79 E-02 i I 
8.79E-02 8.44E-0l I I I 

I 4.77E+-O l 5. 12E+-O i 

I 
4. l lE+-02 J .66E+-02 
5.85E+-0 2 5.24E+-02 
6.l !E+-OJ 7.14E+-OJ 
l.l2E+oo 1.27E+-OO 
6.6JE-O l 6.57E-Ol 
9.97E-Ol l.l 2E+-OO 
4.0 IE+-02 J .52E+-02 

4.0JE-03 4.0J E-OJ 
· 4.JJE+oo 4.JJE+oo I I 

2E-03 JE--08 
Auumption1 for Current Site Worker I CS · EPC Surface Only 

I 
CF • 1.00E-06 kg/mg 
SA • 5800 cm2 
AF • I mg/cm2 
EF • 20 days/year i ED • 25 yea rs 
BW • 70 l g 

I AT (Ne ) • 9125 da ys 
AT Ca~\• 25550 da -s 

• USEPA Region 2 reco mmends qu an tifring derma l exposure onl y for cadmium. arsenic , PCBs , di oxin s/fur-a ns and pcntachlorophenol, since obsorption factors arc no! n ailab lc for other chem ical s or concern 

Risk 
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Equ.1 tion for lnl3 kc (mgll:g-d.1y) = 

TABLE B-16PR-13 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXlMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-16 Feasibility Study 

Seneu Army ~pol Activity 

CS ;,c CF ;,c SA x AF x ABS ;,c EF :u.D.. 

~ rnimiui<,ru_LowmJkool>l<>I1=.Liilc.<ULlh<..ll<U1om}: 
!CS"" Chemic.11 Concentr.1tion in Soil. from Soil EPC D.1ta 
iCF = Conversion Factor 

BWx AT 

EF = Exposure Frcquenc~ 
ED = Exposure Duration 
SW= Bodyweight 

Equation for Hil.1'..ard Quotient = Chro nic D:iil~- ]nu ke (Nc)/Refcrcnce Dose 

Equation for Cancer Risk =- Chronic D.1 il y lnl3kc (Car) x Slope Factor 

)SA c Surface Arca Conl3ct 
lA F c Adherence Factor 
IA R I.:- ,L _ __ . , _ _ J:""/;I'" 

AT "" A\'craging Time 

' Dermal I Cuc. Slope ' Absorption l Analytc Rm Dermal I Factor• 
' I 

I lrn•ih-d,vl (moAo--da\")•I (unitl ess' 

Ylllllik.Quanks 
I, 1,2,2,-Tetrachlorocthanc NA l .OE-01 NA 
Acetone 1.0E-01 NA NA 
Dutanone, 2- 6.0E-01 NA 
Benzene l .9E-OJ J . IE-02 NA 
Carbon Disulfide 6.J E-02 NA NA 
Chlorofonn 1.0E-02 6.IE-OJ NA 
Methylene Oiloridc l .9E-02 7.7E-OJ NA 
Toluene 2.0E-01 NA NA 
Xylene (lotal) l.8E-I{)() NA NA 

Scmir11latilc Oc21n.iu 
2,4-Dinitrotolucne 2.0E-OJ 6.&E-01 NA 
2,6-Dinitrotolu ene I.OE-OJ 6.&E-0 1 NA 
2-mcthylnaphthalcne 4.0E-02 NA NA 
2-Methylphenol l .OE-02 NA NA 
3 ,3' -Dich I orobcnzid in e NA 4.lE-0 1 NA 
3-nitroani.line NA NA NA 
Accnaphthenc 6.0E--02 NA NA 
Acenaphthylene NA NA NA 
Anthracene 3.0E-01 NA NA 
Bcnz.o(a)anth.nicenc NA 7.JE-0 1 ~ A ··-. 
Bcnro(a)py,~ne NA I.SE+-0 1 NA 
Bcnzo(b )fluoranthene NA 7.JE-01 NA 
Benro(g,h,i)pcrylene NA NA NA 
Bcnzo(k)fluoranthene NA 7.JE-02 NA 
Butylbenz:ylphthalatc 2.0E-01 NA NA 
C.rbaz.ole NA 2.0E-02 NA 
Cluysenc NA 7.JE-OJ NA 
Di-n-butylphthalatc 9.0E-02 NA NA 
Dibcnz(a,h)a.nthraccnc NA 7.JE+-00 NA 
Dibcnzofuran NA NA NA 
Dicthylphthalatc 8.0E-01 NA NA 
Fluoranthcne 4.0E-02 NA NA 
Fluorcne 4.0E-02 NA NA 
ndeno(l ,2,3 -cd)p)TCne 1 NA 7.J E-01 NA 

' ~-N;lrOsod;phco y\,m;nc (11 NA 4.9E-OJ NA 

I 
Naphthalene 4.0E-02 NA NA 
Penlschlorophcnol 3.0E-02 UE-01 0.01 
Phcnanthrcne NA NA I NA 
~TCnc J .OE-02 NA NA 
bis(2-Ethylhexyl)phthala te I 1.0E-02 2.&E-02 i NA I 
l'.ciliJ:i.d.c.J!, : 4,4'-DDD NA UE+-00 NA 
4,4'- DDE NA l.7E+-OO NA ! 
4,4',DDT 1.0E-04 1.7E+-00 NA I 
Aldrin l.lE-Ol J .4E+-O I NA 
Aroclor-1254 l.8E-Ol 2.lE+-00 0.06 
Aroelor-1 260 1.&E-Ol l .lE +-00 0.06 
Dicldrin 2.lE-Ol J .l E+-01 NA 
Endosulfan I 6.0E-OJ NA NA 
Endosulfan II 6.0E-OJ NA NA 
Endosulfan sulfate 6.0E-OJ NA NA 
Endrin 3.0E-04 

I 
NA 

I 
NA 

I Endrin aldehvde I NA NA NA 
Endrin Keton~ ' NA NA I NA 
Heptachlor ' l .OE-04 I 4.lE+-00 

I 
NA 

Heptachlor epoxide 1.JE-Ol 9. IE+-00 NA 
Tox.aphenc NA 

-T 
I.IE+-00 NA 

.alpha--Oilordane 6.0E-Ol 1.JE+-00 NA 
beta-BHC NA 

I 
1.&E+-00 NA 

gamma-BHC (Lind .1 nc) 3.0E-01 NA NA 
gamma-Ch lordane 6.0E-Ol I.J E+-00 

I 
NA 

dclta-BHC I NA NA NA 

N.ilI.il.A.CD.JDJ.i I I 
2-amino--4 ,6- Dinitro1oluenc NA NA I NA 
Tetryl ! I.OE-02 NA I NA 

llitall 
Antimon~- 4.0E-04 NA I NA 
Barium J .lE-03 NA NA 
Copper l .4E-02 NA I NA 
Lead NA NA NA 
Merc ury 3.0E-06 NA I NA 
Selenium 4.5E- 03 NA NA 
Thallium 8.0E-Ol NA NA 
Zinc ' 7.lE-02 NA NA I 
lkrbitid<:., 

I 2,4,l ,T I.OE-02 NA NA 
MCPP I.OE-OJ NA NA 
Total Haurd Ouotient and Cancer Risk: 

I 

' 

l 
Note: Ce lls tn this table were tnlenl1on11 lly left bl11.nl du e to a lack oftoxlClt)' data. 
NA• lnfonnation not available. 

EPC EPCfrom 
Surface Soi l Total Soils 

Im- • ·-' fm-"- ·-\ 

6.J9E--OJ 6.JIE-OJ 
6.l6E--OJ l .OOE-OJ 

7.JOE--OJ 
l .OOE--OJ l .OOE-OJ 
l .OOE-OJ l .OOE-OJ 
2.00E-OJ l .OOE-OJ 
J .OOE--OJ J .OOE-OJ 
6.47E--OJ 6. II E--OJ 
◄ . llE--OJ 4.2lE-OJ 

4.l lE+oo 4.02E+oo 
1.19E-I{)() I.IJ E-1{)() 
1.20[-I{)() I.II E-1{)() 
UOE--01 UOE-01 
7.6SE--OI 7.«E-01 
U7E-I{)() UIE-1{)() 
l.llE-1{)() l.39E-I{)() 
J .Ol E--0 1 2.94E-01 
l.llE-1{)() 1.44E+-OO 

. ?}Op -I{)() 2.57E+-OO 
J .◄ OE+-00 J .49E+-OO 
J .6\E+-00 J.56E+-OO 
2.29E+-OO l .82E+-OO 
2.J I E+-00 2.JlE+-00 

I.BOE--02 
l.l9E+-OO l.4\E+-00 
2.97E+-OO 2.94E+-OO 
1.70E+-OO l.l7E+-OO 
l.llE+-00 l.llE+-00 
l.36E+-OO l.22E+-OO 
l.90E-02 l.90E --02 

3.S4E+oo J .92E+-OO 
l.39E+-OO 1.26E+-OO 
2.J&E+-00 2.7l E+-OO 
1.8lE+-OO 1.6lE+-OO 
l.l6E+-OO 1.40E+-OO 
1.0&E+-00 I.IJE+-00 
2.9&E+-OO l .86E+-OO 
J .92E+-OO l .9&E+-OO 
l.37E+-OO l.& l E+-00 

4.R!E-03 l.JlE-OJ 
l.06E-OI 8.90E-02 
U 9E--02 4.JOE-02 
1.99E--OJ 2.l 6E-OJ 
l .67E--02 6. llE--02 
6.24E --02 6.64E--02 
J .9JE--OJ 4.72E-OJ 
9.06E-OJ l .94E-OJ 
J .&9E --OJ 4.40E-OJ 
3.77E-03 4.l !E-OJ 
4.SIE--03 l .32E-OJ 
4.4 IE-OJ U 6E-OJ 
4.l 4E-OJ l .04E-OJ 
1.77E-OJ l.24E-OJ 
2. 17E--OJ 2.4JE-OJ 

: 1:77E~\ 1.24E--OI 
l .73 E--OJ l .72E--OJ 
2. 12E--OJ 2.J9E--OJ 
1.97E-OJ 2.24 E-OJ 
5.74E-03 l .73E-Ol 
1.97E-OJ 

9.l OE-0 2 U 6E-02 
&.79E-02 S.50E-02 

4.77E-+-0 1 l . l&E+-0 1 
4. IIE+-02 J .79E+-02 
l .&l E+-02 l .47E+-02 
6.2 \E+-OJ 7.4lE+-OJ 
I.JlE+-00 l.34E-I{)() 
6.6J E-OI 6.JIE-01 
9.97E-OI l.36E+-OO 
4.0 IE+-02 J .6\ E+-02 

4.0JE-OJ 4 OJE-03 
4.JJE+-00 4.JJE+-00 

Future Construction Worker Future Tre5snaue..-·Ch11d 
Absorbed Dose Huard Cancer Absorbed Dose Huard Cancer 

Im-• -davl Quotient Risk lmnlL ·dn) Quotient Rilk 
INcl 'Cu' INcl (Car) 

6. IJ E-07 8.76E-09 2E-Ol IE-09 l.37E-07 9 77E-09 l E-06 IE-09 

' 

1.9JE-07 2.76E-09 IE-02 6E-09 4.JIE-0& J .O& E-09 2E-OJ 7E-09 
2. llE-07 J .04 E-09 IE-02 7E-09 4.74E-08 J .J9 E-09 JE-OJ &E-09 

i 
I 

I 
I I 

I I 

I 

' ' 

I I 

I 
2E-02 IE-08 SE-03 lE-08 

Auumptions for Future Construction Worker A~rnmptiom for Future Treupu~r Child 
cs. EPC Surface and Subsurface cs. EPC Surface Onl y 
CF • I .OOE-06 kg/mg CF • l .OOE-06 kg/mg 
SA• 5ROO em2 SA• 4625 em2 
AF • I mg/cm2 AF • I mg/em2 
EF • 250 d:iys/ycar EF • 50 days/year 
ED • I veart ED • 5 years 
BW - 10 ks BW • lO kg 
AT (Ne)• 365 days AT (Ne)• 1825 days 
AT/Cu l• 25550 da\"S AT CC. , l - 25550 da"s 

• USEPA Reg ion 2 recomm ends qu antifying derma l exposure onl y fo r cadmium, arsenic, PCBs, dioxin s/fura ns and pcntachloroph Cnol, since absorption factors arc not a,·ailab1e for other chemica ls of concern . 

h cnp ..\CM~• ~If,! l o ri1\:\J'lumar,\ l6\li1h a.bl ,n:•·1.cd-0Cnn101I "i -' 
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.Equ.:uion for Intake (mg/l;g-d.1y) :c:: 

TABLE B-16PR-13 
CA LCULATION OF ABSORBED DOSE AND RISK FROM DERJIIAL CONTACT TO SO IL 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-16 Feasibility Study 

M:neca Arm y Depot Activit)' 

cs X CF X SA :s AF :s ABS X EE :s ED 
B\V xAT 

l~~~~=:,!~~~Ffr~~us~} ~s~d ~~~c Botmmt EF = Exposure Frequency 
ED "" Exposure Duration 
BW "" Bod)weight 

1CF = Conversion Factor 
!SA :c:: Surface: An:.1 Contact 
AF= Adheren ce Factor 
~Q i 

Equ.ition for Hazard Quotie nt = Chronic D.iily lntal,;e (Nc)/Referencc Dose 

Equation for Cancer Risi.:= Chronic Daily lntal,;c (Ca r} x Slope Factor 

AT ""A \·eragi ng Time 

Dermal I Care, Slope Absorption EPC EPC from FuturC DiV Care Cearer Child I Future Dav Cart( Ceniei-. Adult 
Anal~·te Rm Derm•I F1c1or• Surf1ce Soil Total Soils Absorbed Dose Hazard Cancer Absorbed Doie Hazard Cancer 

Im•" -di'·\ Quotient Risk lmnlL -dn\ Quotient Risk 
fmull:u-dav\ fm nll.•n,dav\- 1 (unitless) lmo/kol Im- • ··' INcl tCarl !Ne) (Car) ~. 

I, 1,2.2 ,-Tetrachl orocthane NA 2.0E-0 1 NA 6.J9E-03 6.J IE-03 
Ace tone 1.0E-0 1 NA NA 6.l6E-03 l .OOE-03 
Butanonc, 2- 6.0E-01 NA 7.JOE-03 
Benzene 2.9E-03 3. IE-01 NA l .OOE-03 l .OOE-03 
Carbon Disul fide 6.JE-01 NA NA 2.00E-03 2.00E-03 
Chlorofonn I.OE-01 6. IE-03 NA 2.00E-03 2.00E-03 
Methylene Chloride l .9E-02 7.7E-03 NA 3.00E-03 J .OOE-03 
Toluene 1.0E -0 1 NA NA 6.47E-03 6. I IE-03 
Xylene (tola l) I.SE-t-00 NA NA 4.llE-03 4.llE-03 

S:c:mirnl11ilc Qcunia 
2,4-Dinitrotoluenc 1.0E-03 6.8E-0 1 NA 4.llE-t-00 4.01E-t-OO 
2,6-Dinitrotoluenc I.OE-03 6.8E-OI NA 1.19E4-00 I.IIE-t-00 
2-mcthylnaphthalenc 4.0E-01 NA NA l.10E-t-00 I.IIE-t-00 
2-Methylph cnol l .OE-01 NA NA l.10E-01 l.10E-01 
J,3'-Dichlorobenzidine NA 4.lE-01 NA 7.68E-OI 7.44E-OI 
3-nitroilnilinc NA NA NA 1.87E-t-00 1.!IE-t-00 
Accnaphthene 6.0E-01 NA NA l.llE-t-00 I.J9E-t-OO 
Acenaphlh,•lene NA NA NA J .OlE-01 1.94E-OI 
Anthraccnc 3.0E-01 NA NA l.llEt-00 1.44E-t-OO 
Benz.o(a)anthra ccne NA 7.JE-01 NA 2.70E-t-OO 1.l7E-t-OO 
Bcnzo(a)p:,.Tenc 

I 

NA l.8Effil NA 3.40E t-OO 3.49E-t-OO 
Benzo(b)nuoranthenc NA 7.JE-01 NA 3.61Et-OO 3.l6E-t-OO 
Benz:o(g ,h,i)perylene NA NA NA 1.29E-t-OO 2.82E-t-OO 
Benzo(\:)Ouoranthenc NA 7.JE-01 NA 1.JIE-t-00 1.JlE-t-00 
But)•lbcnzylphtha late I 1.0E-0 1 NA NA 1.BOE-01 
Carbazole NA 1.0E-01 NA l.l9E-t-OO l.41E-t-OO 
Chryscne I 

NA 7.JE-03 NA 1.97E-t-OO 1.94E-t-OO 
Di-n-butylphthalate I 9.0E-01 NA NA l.70E-t-OO l.l7E-t-00 
Dibcnz(a,h)anthracene I NA 7.JE-t-00 NA u2e-+-00 l.l2E-t-OO 
Dibenzofuran I NA NA NA l.36E-t-OO l.21E-t-OO I 
Dielhylphthalate 

I 
8.0E-0 1 NA NA l.90E-01 1.90E-01 

F1uoranthene 4.0E-01 NA NA J.84E-t-OO 3.92E-t-OO 
fluorcnc 1 4.0E-01 NA NA l.39E-t-OO 1.16E-t-OO 
Jndeno( 1,2,J..cd)pyrcne J NA 7.JE-0 1 NA 1.J!E t-00 1.7lE-t-OO ' 
N-Nitmsodiphcnylamine ( I , NA 4.9E-03 NA l.l l E-t-00 1.6lE-t-OO 

I 
Naphthalene I 4.0E-02 NA NA l.l6Effi0 l.4 0E-t-OO 
Pcntachlorophenol , 3.0E-01 l.1E-O I 0.0 1 I.O!E-t-00 I.I JE-t-00 1.08E-06 9 .16E-08 4E-Ol 

I 
IE-08 6. IJE-07 2. 19E-07 2E-Ol J E-08 

Phenanthrcnc I NA NA ! NA 1.98E-t-OO 2.86E-t-OO 
f>)TCne ' 3.0E-01 NA i NA 3.92E-t-OO 3.98 E-t-OO ' i I 

! ' bis(2 -Ethylhexyl)phth.a l.atc I.OE-01 1.!E-01 NA l.37Effi0 l.l l E-t-00 
I 

IPCJ;ticidc.vPCBs I 

I ' ! i i I 4,4'-DDD ' NA l.1Et-00 ' NA 4.88E-03 l .JlE-03 

r•• ·· □DE 
NA l.7E-t-OO i NA 1.06E -0 1 8.90E-01 

4,4'-DDT I.OE- 04 l.7Et-OO NA 4.89E-01 4.JOE-01 

I 
Aldrin l. lE-Ol J .4Effi l NA l.99E-03 2.16E-03 
Aroclor-12 54 ' I. SE-OS 1.1E-t-OO 0.06 l .67E-01 6.11E-01 3.40E-0 7 1.91E-08 1E-01 6E-08 l .93E-07 6.90E-08 IE-02 2E-07 
1Aroclor -l 2G0 i J. 8E-Ol 2.1Effi0 0.06 6.14 E-01 6.64E-01 J .74E-07 3.11E-OS 1E-01 7E-08 1 11E-07 7.l9E-08 IE-02 1E-07 
Dicldrin I 1.lE-Ol 3.1Effi l NA 

I 
3.93E-03 4.72E-03 

I Endos ulfan I 6.0E-03 NA NA 9.06E-03 8.94E-03 
Endosulfan II 6.0 E-03 NA NA 3.89E-03 4.4 0E-03 

I Endosulfan sulfate 6.0E-03 NA 

I 
NA 3.77E-03 4.18E-03 

I Endrin I J .OE-04 NA NA 4.81E-0J l .31E-03 I 
Endrin aldchvdc 

i 
NA NA NA 4.4IE-03 4.86E-03 

I Endrin l:eton~ NA NA NA 4.l4E-03 l .04E-03 I 

I I Heptachlor 5.0E-04 4.lE-t-00 NA 1.77 E-03 l.14E-03 
Heptachlor epoxide I l.3E-Ol 9. IE-t-00 NA 1. l7E-03 1.43E-03 

I 

Tox.aphene 

I 
NA I.IE-t-00 NA 1.77E-01 1.14E-OI 

alpha-Ch lordane 6.0E-Ol I.JE-t-00 NA l .73E-03 l .72E-03 
bct,-BHC NA 1.BE-t-00 NA 1. 11E-03 1.J9E-03 
g.amma-BHC (Lindanc) 3.0E-04 NA NA l.97E-03 1.14E-03 
gamma-Ch \ordanc 6.0E-05 l.3 Effi0 NA l .74E-03 l .73E-03 
delt.:l-BH C I NA NA NA J.97E-03 

ll'til.r.oJ.J:wrti<, I 
2-amino-4,G-Dinitrotoluencl NA NA NA 9.10E-01 8.86E-02 

1:: I.OE-01 NA NA 8.79E-02 8.lOE-01 

I Antim ony 4.0E-04 

i 

NA NA 4.77E+O I l . 18Effi l 
Barium 

i 
3.lE-03 NA NA 4. l 1Effi2 3.79E-Hl1 

Copper 2.4E-02 NA NA l .8lEffi1 l.47E-Hl1 
Lead 

i 
NA NA NA 6.1 1Effi3 7.4lE-HlJ 

Mercury 3.0E-06 

I 

NA NA l.31E-t-OO I.J4E-t-OO 
Se lenium 4.lE-03 NA NA 6.63E-OI 6.J8E-01 
Thallium S.OE-05 NA NA 9.97E-OI l.36E-t-OO 
Zin c 

I 

7.5E -02 NA NA 4.0 IE<-02 3.6 IE-Hl1 

ll.crltltidl:, 
2,4,l -T I .OE-01 NA NA 4.0JE-03 4.0JE-03 
MCPP I.OE-03 NA NA 4.33E-Hl0 4.33E-t-OO 

Total Hazard Ouotient and Cancer Risk: 4E-02 IE-07 ZE-02 JE-07 
Auumptions for D■ y Care Center Ch il d Auumptions for Day Care Center Adult 

cs C EPC Surface Only cs C EPC Surface On ly 
CF • 1.00E-06 kg/mg C F • 1.00E-06 kg/mg 
SA C 2190 cm2 SA • 5800 cm2 
A F • I mg/cm2 AF • I mg/cm2 
EF C 250 days/year Ef • 250 days/yco.r 

I ED = 6 years ED • 25 ycan 

I 
BW • l l kg BW • 70 kg 
AT (Nc)• 2190 days AT (Ne) • 91 25 days 
ATtCar' "' 2.5550 da vs ATICar\c: 25550 dav1 

Note· Cells m this tabl e were mtent1onally lcO blank due to a la cl: of tox1c11y data . 
NA"' lnformalion not availa ble. · 
• USE PA Region 2 recommends quantifying dermal exposure on ly for cadmium , arsenic, PCDs, dio;,i: ins/furans and pcntachlorophcnol, 1incc absorplion factors arc not a\'ail.iblc for olher chemicals of concern. 

h cn, .-cnna ., l61 7ri nsl h11m•n\ l 611'1 Jhabl\tc,•ucd.dtnrua:ul "1;4 
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TABLE B-16PR-14 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF INDOOR DUST/DIRT 
. REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 

Equation fo r Intake {mg/kg-day) = 

!Y.ariabks_(Aillunptions_fur__E_achJIB.ep.t<>L.aJ:tlifil.d..aL.th.e...ll.o.ut 
k:A = Chemical Concentralion in Air, from EPC Solids Daia 

R = Ingestion Rate 
1!cF = Conversion Factor 
Irr., _ .,. ___ ., __ •- ---•- -• 

Onl Care. Slopr 
Analylc- Rm Oral 

lmellco-davl /mn l\.o.davl- 1 

}".olati le: Oc:r:anic:s 
1,1 ,1-Trichloroethane 2.0E-02 NA 
Methylene Chloride 6.0E-02 7.lE-OJ 
Toluene 2.0E-01 NA 
Trichloroethene NA 1. IE-02 

Se:mivol1tilc Oi:i:anics 
2,4-Dinitrotoluene 2.0E-OJ 6.SE-01 
2,6-Dinitroto luene I.OE-OJ 6.SE-0 1 
2-Methylnaphthal ene 4.0E-02 NA 
Accnaphthene 6.0E-02 NA 
Anthracene J .OE-0 1 NA 
Benzo(a)anthracene NA 7.JE-01 
Benzo(a)pyrene NA 7.JE+-00 
Benro(b )fl uoranthene NA 7.JE-01 
Benzo(g,h, i)perylene NA NA 
Benzo(k)fluoranthene NA 7.JE-02 
Burylbenzylphthalate 2.0E-01 NA 
Carbazole NA 2.0E-02 
Chrysene NA 7.JE-OJ 
Di-n-butylphthalate I.OE-OJ NA 
Dibcnz{a,h)anth racene NA 7.JE+-00 
Dibenmfuran NA NA 
Diethylphthalate 8.0E-01 NA 
Fluoranthene 4.0E-02 NA 
Fluorene 4.0E-02 NA 
lndC<\o( 1,2,J-cd)pyrene NA 7.JE-01 
N-Nitrosodiphenylamine (I) NA 4.9E-OJ 
Naphthalene 4.0E-02 NA 
Pentachlorophenol J .OE-02 l.2E-OI 
Phcnanthrene NA NA 
Phenol 6.0E-01 NA 
Pyrene J .OE-02 NA 
bis(2-Ethylh"-yl)phthalate 2.0E-02 l.4E-02 

l'.ts.litldmfCI!, 
4,4'-DDD NA 2.4E-OI 
4,4'-DDE : NA J.4E-OI 
4,4'-DDT ' S.OE-04 l.4E-OI 
Aroclor-12 54 i 2.0E-05 2.0E+-00 
Aroclor- 1260 2.0E-05 2.0E+-00 
Dieldrin 

' 
l .OE-0S I 1.6E+-O I 

Endosulfan I 6.0E-OJ 

I 
NA 

Endosulfan n I 6.0E-OJ NA 
Endrin J .OE-04 NA 
Heptachlor epoxide 

I 1.JE-05 9. 1 E+-00 
alpha-BHC NA 6.JE+-00 
alpha-Chlordane I 6.0E-05 I.JE+-00 
gamma-BHC (Lindane) I J .OE-04 I.JE+-00 
gamma-Chlordane 

. 1 
6.0E-05 I.JE+-00 

IS:ilroacomatics 

I 2,4,6-Trin itrotoluene S.OE-04 J .OE-02 

MmL, 

I Antimony 4.0E-04 NA 
Arsenic I J .OE-04 l.lE+-00 
Barium 7.0E-02 I NA 
Cadmium I S.OE-04 NA 
Copper I 4.0E-02 I NA 
Cyanide 2.0E-02 I NA 
Lead NA NA 
Mercury i J .OE-04 NA 
Selenium I S.OE-OJ NA 
Si lver S.OE-OJ NA 
Sodium NA NA 
Thallium 8.0E-0S NA 
Zin c J .OE-0 1 NA 

lkrb.i.ti.d.c s 
2,4,S-T 1.0E-02 NA 
2,4,S-TP (Silvex) 8.0E-OJ NA 
2,4-D 1.0E-02 NA 
2,4-DB 8 OE-OJ NA 
Dichloroprop NA NA 
MCPA 5.0E-04 NA 
MCPP I.OE-OJ NA 

Tota l Hazard O uot ient and Cancer Risk: 

! 

I 

SEAD-16 Feasibility Study 
SeneCJI Army Depot Activity 

CA x IR x CF x Fl x EE x ED 
BWxAT 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweigh< 

Equation for Hazard Quotienl = Chronic Dai ly In take (Nc)/Reference Dose 

Equation for Cancer Risk= Chronic Daily Intake (Car) x Slope Factor 

AT - ·· ·---~-- T C- -

EPC Current Sitt( Worker .:-: , ..... · .. F ufordridustriiil:Worker . ·· ·· 
Solids Intake Hnard Cancc-r lnta~ Hazard 

__Im- " · -davl Quotient Ri,k fm-- 11• -day) Quotient 
Im- "·-' ,,.,,, /Carl /Ne\ (Car\ 

Ingestion of 
6.27E-03 Indoor Dwt/Dirc 6. IJE-09 JE-07 
6.27E-OJ Not Applicable for 6.IJE-09 2.19E-09 IE-07 
I.JIE-02 Curnnl Site Worker l.28E-08 6E-08 
I.IJE-02 J .96E-09 

1.90E+-04 l.86E-02 6.64E-OJ 9E+-OO 
7.40E+-OI 7.24E-05 2.59E-05 7E-02 
1.90E+-OI 1. 86E-05 SE-04 
4.SOE+-00 4.40E-06 7E-OS 
2.90E+-OO 2.84E-06 9E-06 
l.6-0E+-00 S.59E-07 
l.lOE+-00 l.24E-07 
l.6-0E+-00 5.59E-07 
8.0lE-01 
1.60E+-OO 5.59E-07 
5.40E+-O I S.28E-05 JE-04 
4.JJE-0 1 l.l l E-07 
1.90E:+{)O 6.64E-07 
9.SOE+-02 9.JOE-04 9E-OJ 
J .69E-01 l. 29E-07 
l.lOE+-00 
J .SOE-01 J .72E-07 SE-07 
J .90E+-OO J .82E-06 IE-04 
6. I OE+-00 S.97£-06 IE-04 
J.17E-OI I.I I E-07 
2.00E+-02 6.99E-05 
1.60E+-OO 1.57E-06 4E-OS 
2.20E-OI 2. llE-07 7.69E-08 7E-06 
2.20E+-OI 
J .70E+-OI 

I 

J .62E-OS 6E-05 
5.00E+-00 4.89E-06 2E-04 
5.00E+-00 4.89E-06 l. 75E-06 2E-04 

I J .01 E-02 I.OlE-08 
7.SOE-0 1 ' I 2.62E-07 
9.40E-O I 9.20E-07 J .28E-07 2E-03 
1.40E+-OO ' ' l.l7E-06 4.89E-07 7E-02 
4.SIE-01 4.42E-07 l.lSE-07 2E-02 
1.82E-02 1.78E-08 6.J7E-09 4E-04 
1.78E-02 

I 
1.74E-08 JE-06 

4.99E-OJ 4.89E-09 8E-07 
6.02E-OJ S.89E-09 2E-05 
2.45E-OJ 

I 
2.40E-09 8.S6E-10 2E-04 

2.82E-OJ 9.8SE-1 0 
4.07E-02 J .98E-08 l.42E-08 7E-04 
9.JOE-04 I 9. IOE-1 0 J .25E- 10 JE-06 
J .27E-02 J .20E-08 l. 14E-08 SE-04 

1.02E-OI 9.99E-08 J .S 7E-08 2E-04 

1.56E+-OJ l.lJE-OJ 4E+-OO 
J .7JE+-OI J .65E-05 I.JOE-05 IE-0 1 
4.0SE+-04 J .96E-02 6E-OI 
1. 27E+-02 I l.24E-04 2E-O I 
8. 14E+-04 I 7.96E-02 2E+-OO 
2.42E+-OI 

I 
2.37E-Ol I E-OJ 

S.27E+-Ol 
J .9JE+-O I J .8S E-O l IE-01 
S.BOE+-00 S.68E-06 IE-OJ 
2.27E+-0 1 2.22E-Ol 4E-OJ 
J .69E+-OJ 
8.97E-O! 8.77E-07 IE-02 
4.26E+-04 4. I ?E-02 IE-01 

8.0IE-OJ 7.84E-09 SE-07 
S.82E-OJ l .69E-09 7E-07 
9.29E-02 9.09E-08 9E-06 
8.65E-02 8.46E-08 IE-OS 
S.34E-02 
5.90E+-OO 

I S.77E-06 IE-02 
1.28E+-01 l.25E-OS IE-02 

I 2E+Ot 

Cancer 
lwk 

2E-1 I 

4E- 11 

lE-OJ 
2E-OS 

4E-07 
4E--06 
4E-07 

4E-08 

JE-09 
SE-09 

9E-07 

SE-08 
JE-07 

9E-09 

2E-08 

JE-09 
9E-08 
IE-07 
IE-06 
JE-07 
IE-07 

SE-09 
6E-09 
2E-08 
4E-10 
IE-08 

IE-09 

2E-OS 

SE-OJ 
i Assumptions for Future Indu!trial Worktr 

JR • JOO mg solid/day 

I CF= I E-06 kg/mg 
Fl = I unitless 

I EF " 250 days/year 
ED = 25 years 

I 
BW = 70 kg 
AT (Ne) " 9125 days 
AT fCar1 = 25S50 davs 

Note Cell s m this tab le were m1ent1onally lefl blank due 10 a lack of tox1c1ty data.. 
NA= Information not available 

h:\cns\~cncc1\~ I{, I 7ri\risklhuman\ 16\rishahl\,~·iscd\:uL:&1nt\J ni!dU51 \\ L4 
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1Equ;1tion for In1ake (mg/kg-d;1y) = 

TABLE B-16PR-14 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF INDOOR DUST/DIRT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD- 16 Feasib ility Study 

Seneca Army Depot Activi ty 

I 
·ables (Assumptions for Each Receptor are I isted at the Botto.ml: 

CA = Chemical Concenlration in Ai r, from EPC Soli ds Data 

l
fl R = Ingestion Rate 

CA x IR x CF x Fl x EE x EP 
BWxAT 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equati on for Hazard Quotient = Chronic Daily lnlake (Nc)/Reference Dose 

Equation for Cancer Ri sk = Chronic Daily Intake (Car) x Slope Factor 

IC F = Conversion Factor 
IFI = Fraction Ins 

Analyte 

Volatile OCEanla 
I, I, I-Trichloroethane 
Methylene Chloride 
Toluene 
Trichloroethene 

Stmb:alatilc Qczani.c.s 
2,4 -Dinitrotoluene 
2,6-Dinitrotoluene 
2-Methylnaphthalene 
Acenaph thene 
Anthracene 
Benzo( a)anthracen e 
Bcnzo(a)pyrene 
Benzo(b)fluoranthene 
Benro(g,h,i)perylene 
Benzo(k)fluoranthene 
Butylbenzy lphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di~a,h)anthracene 
Dibenz.ofuran 
Diethylphthal ate 
Fluoranthene 
Fluorene 
lndcno( 1,2,3-cd)pyrene 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Etlwlhexyl)phthalate 

I l'csli< ill<s/1'.0l, 
14,4'-DDD 
4,4'-DDE 

1
4,4'-DDT 
Aroclor- 1254 
Aroclor- 1260 
Dield rin 
Endosulfan I 
Endosulfan n 
Endrin 
Heptachl or epoxide 
alpha-BHC 
alpha-Chlordane 
lgamma-BHC (Lindane) 
gamma-Chlordane 

l'!ittlla.ramatm 
2, 4 .6-Trinitrotoluene 

Mmls 
Antimony 
Arsenic 
Barium 
Cadmium 
Copper 
Cyanide 
Lead 
Mercury 
Selenium 
Silver 
Sodium 
Thallium 
Zi nc 

litt:bitld<s 
2,4,5-T 
2,4,5-TP (Silvex) 
2,4-D 
2,4-DB 
Dichloroprop 
MCPA 
MCPP 

Oral 
Rm 

fm••··-da-•\ 

2.OE-O2 
6.OE-O2 
2.OE-O1 

NA 

2.OE-O3 
I.OE-OJ 
4.OE-O2 
6.OE-O2 
3.0E-O1 

NA 
NA 
NA 
NA 
NA 

2.OE-O1 
NA 
NA 

I.OE-O 1 
NA 
NA 

8.OE-O1 
fOE-O2 
4.OE-O2 

NA 
NA 

4.OE-O2 
J.OE-O2 

NA 
6.OE-O1 
J .OE-O2 
2.OE-O2 

i NA 
NA 

I 5.OE-O4 
I 

2.OE-O5 
2.OE-O5 
5.OE-O5 
6.OE-O3 
6.OE-O3 
J .OE-O4 
I.JE-O5 

NA 
6.OE- O5 
J .OE-O4 
6.OE-O5 

5 OE-O4 

4.OE-O4 
J .OE-O4 
7.OE-O2 
5.OE-O4 

I 
4.OE-O2 
2.OE-O2 

NA 

I 
J .OE-O4 
5.OE-O3 
5.OE-O3 

NA 
8.OE-O5 
3.0E-O1 

1.OE-O2 
8.OE-O3 
1.OE-O2 
8.OE-O3 

NA 
5.OE-O4 
I.OE-OJ 

Total Hazard Ouotien t and Cancer Risk: 

i 

Care. Slope EPC 
Oral Solids 

fm••·•-davl-1 fm-•· - ' 

NA 6.27E-OJ 
7.5E-OJ 6.27E-OJ 

NA I.JIE-O2 
1. IE-O2 I.IJE-O2 

6.BE-O1 l.90E4-04 
6.BE-O1 7.4OE+-OI 

NA 1.90E+-OI 
NA 4.5OE+-OO 
NA 2.90E+-OO 

7.JE--0 1 1.60E+-OO 
7.JE+-00 1.5OE+-OO 
7.JE--01 1.60E+-OO 

NA 8.O5E-OI 
7.JE--02 1.60E+-OO 

NA 5.4OE+-OI 
2.OE-02 4.JJE--01 
7.JE-O3 1.9OE+-OO 

NA 9.SOE+-02 
7.JE+-00 J.69E--01 

NA 1.5OE+-OO 
NA J .BOE--01 
NA J .90E+-OO 
NA 6. IOE+-00 

7.JE--01 · J . l 7E--OI 
4.9E-OJ 2.00E+-02 

NA I 1.60E+-OO 
l.2E-O1 I 2.2OE-OI 

NA 2.2OE+-OI 
NA 

I 
J .?OE+-0 1 

NA 5.00E+-00 

I l.4E-O2 

I 
5.00E+-00 

I 
I 2.4E-OI I 3.0 1 E-O2 

J.4 E-OI 7.5OE--O I 
J.4E-OI 9.4OE-OI 
2.OE+-00 1.4OE+-OO 
2.OE+-00 4.5 IE-O I 
l.6E+-OI 1.82E--02 

NA 1.78E--02 
NA 4.99E--OJ 
NA 6.O2E--OJ 

9. IE+-00 2.45E-OJ 
6.JE+-00 2.82E-OJ 
I.JE+-00 I 4.O7E-O2 
I.JE+-0O I 9.JOE-04 I 
I.JE+-00 I J .27E--02 

I 
J .OE-O2 

I 
1.O2E-OI 

NA 

I 
1.56E+-Ol 

I 5E+-OO J .7J E+-OI 
NA 4.O5E+-04 
NA I l.27E+-02 
NA I 8. l4E+-04 

i NA I 2.42E+-OI 

I NA 5.27E+-05 
NA I J .9JE+-O I 
NA 5.BOE+-00 
NA 2.27E+-OI 
NA J .69E+-OJ 
NA 8.97E-OI 
NA 4.26E+-04 

NA 8.OIE-O3 
NA 5.82E-OJ 
NA 9.29E--02 
NA 8.65E-O2 
NA 5.34E-O2 
NA 5.90E+-OO 
NA 1.28E+-OI 

Note: Cells m this table were m1ent1onal ly left blank due to a lad: of tox1c1ty data. 
NA= In formation not avai lab le. 

h·\cn i! \«:ncc11\, 1 (, I 7ri\rid. \hwnon\ l (,\risktabl\rt' ,·1sc:d\rid,&int\ini!du., 1.11 \: ~ 

Future Con!5trlic'tion' Worker . 
Future Tressoa,..&-,Cliili! ., 

Intake Hazard Cancer Intake Hazard 
Im-•· -d iv\ Quotient Ri, k (ma/I, -davl Quotient ,,.,c, /Car\ I /Ne\ /Carl I 

lnzestion or Ineestion or 
Indoor Du!lt!Dirt Indoor Dwt/Dir1 

Not Applicable for Not Applicable for 
Futu~ Construction Worker Future Treupasser Child 

.. 

! 

I I ! 

I 
I I I 

' I I 
' I 

i I I ' ! 
' i I 

I ' I I 

I I 

I 
i 

! 
I 

! I 

I I I I 

I I I I 
' : 

I 
i 
I 

I 
' 

I 
i i 
' i ' 
' 

' 
i 

I 
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~quation fo r Intake (mg/kg-day) "' 

TABLE B-16PR-14 
CALCULATION OF INTAKE AND RISK FROM Tl{E INGESTION OF INDOOR DUSTffilRT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-RE MEDIATION 
SEAD- 16 Feasibi li ty Study 

Seneca Army Depot Activity 

t..s.s.umpJion.sJ:or..Each..Re<.el!IOLI!.tl.isled..auh.eJlonom): 
jC A "' Chemical Concentration in Air. from EPC Solids Data 
lR "' Ingestion Rale 

CA x IR x CF x Fl x EE x ED 
BWxAT 

EF "' Exposure Frequency 
ED =- E,cposure Duratio11 
BW = Bodyweight 

Equation for Hazard Quotient "' Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

jc:F"' Con~ersion Factor 
~ I •es.I 

I ' Or:tl Care. Slope EPC 
Analyte RIO Oral Solids 

lm•/lc •-dav\ lm•11,•-dav\.J /mo/lco\ 

Y<llatik..llJ:i•nk.s 
1,1, I-Trichloroethane 2.0E-02 NA 6.27E-OJ 
Methylene Chlori de 6.0E-02 7.5E-03 6.27E-OJ 
Toluene 2.0E-01 NA I.JIE-02 
Trichloroeth ene NA I.IE-02 1. IJE-02 

SmiiYJ>lalilt..Orpni<s 
2,4-Dinitrotoluene 2.0E-OJ 6.BE-01 l.90E+04 
2,6-Dinitrotoluene I.OE-OJ 6.BE-01 7.40E-t-OI 
2-Methylnaphthalene 4.0E-02 NA l.90E-t-OI 
Acenaphthene 6.0E-02 NA 4.50E-t-OO 
Anthracene J .OE-01 NA 2.90E-t-OO 
Benzo(a)anthraccne NA 7.JE-01 1.60E-t-OO 
Benzo(a)pyrene NA 7.JE-t-00 UOE-t-00 
Benzo(b )fluoranthene NA 7.JE-01 1.60E-t-OO 
Benzo(g,h,i )perylene NA NA 8.05E-OI 
Bcnzo(k )fluoranthene NA 7.JE-02 l.60E-t-OO 
Butylbenzylphthalate 2.0E-01 NA 5.40E-t-0 1 
Carnazole NA 2.0E-02 · . 4.JJE-01 
Chrysene NA 7.JE-OJ l.90E-t-OO • . 
Di-n-bu1ylphthala1e I.OE-OJ NA · 9.50E-t-02 
Dibenti;a,h)anthracene NA 7.JE-t-00 J .69E-Ol 
Di bcnz.ofuran NA NA 1.50E-t-OO 
Diethylphthalate 8.0E-01 NA l.BOE-01 
Fluoranthene 4.0E-02 NA J .90E-t-OO 
Fluorene 4.0E-02 NA 6. IOE-t-00 
Jndeno( 1,2,J-cd)pyrene NA 7.JE-01 J .17E-OI 
N-Nitrosodiphenylamine (I) NA 4.9E-OJ 2.00E-t-02 
Naphthalene 4.0E-02 NA i.60E-t-OO 
Pcntachlorophenol J .OE-02 1.2E-OI 

I 
2.20E-01 

Phenanthrcne NA NA 2.20E-t-OI 
Phenol 6.0E-01 NA 

I 
J .70E-t-OI 

Pyrene J .OE-02 NA 5.00E-t-00 
bis(2-Ethylhexyl)phthalate 2.0E-02 l.4E-02 5.00E-t-00 

festitideslfCBs 
4,4'-DDD NA 2.4E-OI I J .OIE-02 
4,4'-DDE NA J.4E-01 ! 7.50E-O I 
4,4'-DDT 5.0E-04 J.4E-O I I 9.40E-0 1 
Arodo r-1 254 2.0E-05 2.0E-t-00 

I 
1.40E-.-OO 

Aroclor-1260 i 2.0E-05 2.0E-t-00 4.51E-OI 
Dieldrin 5.0E-05 1.6E-t-OI 1.82E-02 
Endosulfan I I 6 OE-OJ NA 

I 
l.78E-02 

Endosulfan II 6.0E-OJ NA 4.99E-OJ 
Endrin I J .OE-04 NA 6.02E-OJ 
Heptachlor epoxide I I.JE-05 9.IE-t-00 

I 
2.45E-OJ I 

alpha-BHC NA I 6.JE-t-00 2.82E-OJ 
aJpha-Chlordane 6.0E-05 I.JE-t-00 4.07E-02 
gamma-BHC (Lindane) J OE-04 UE-t-00 9.JOE-04 
gamma-Chlordane ' 6.0E-05 I JE-t-00 

j 
J .27E-02 

ISili:u.ouoatics 
I 2,4 ,6-Trinitrotoluene 5.0E-04 i J .OE-02 1.02E-OI 
I 

MtlaL, 
I Antimony 4.0E-04 
I 

NA l.56HOJ 
Arsenic J .OE-04 

I 
1.5E-t-OO J .7JE-t-01 

Barium 7.0E-02 NA 4.05E-t-04 
Cadmium 5.0E-04 NA l.27E-t-02 
Copper 4.0E-02 I NA 8.14E-t-04 
Cyanide I 2.0E-02 NA 

I 
2.42E-t-OI 

Lead NA NA 5.27E-t-05 
Mercury ! J .OE-04 NA J .9JE-t-O I 
Selenium I 5.0E-OJ I NA 5.BOE-t-00 
Sil ver 5.0E-OJ NA 2.27E-t-OI 
Sodium I NA I NA J.69E-t-OJ 
Thallium I 8.0E-05 

i 
NA 8.97E-OI 

Zinc i J .OE-01 NA 4.26E-t-04 
I 

lw:hici<ks 

I 
I 2,4,5-T i.OE-02 I NA 8.0 IE-OJ 

2,4,5-TP (Silvex) 8.0E-OJ I NA 5.82E-OJ 
2,4-D 1.0E-02 l NA 9.29E-02 
2,4-DB 

I 
8.0E-OJ I NA 8.65E-02 

Dichloroprop NA I NA 5.J4E-02 
MCPA 5 OE-04 I NA 5.90E-t-OO 
MCPP I OE-OJ NA 1.28E-t-Ol 

Total Hazard Quotient and Ca ncer Risk: 

I 

i 
I 

I 
Note: Cell s m this table were mtent1onally left blank due to a lack of 1ox1c11y data 
NA= Information nol availabl e 

h·~ ne\acncc1U IC, I 7ri\risl:\human\ J6\ri,l:t1hl\rc.,.,~cd\ns l..A: m1\m11. du.11 ~, l4 

Future Dav Care Center Child Future Day Care Center Adult 
lnlake Hazard Cancer Intake Hazard 

lm•11, -davl Quotient Risk lm•/l, -davl Quotient 
!Ne\ (Carl /Ncl /Carl 

lnzcseion of lneestion of 
Indoor Dust/Dirt · Indoor Dust/Dirt 

Nol Applicable for Nol Applicable for 
l='uture Day Care Center Chile uturc Day Care Center Adul 

I 
I I I I ! I 
i 

I I I 
I 

I 

I ' I 
I 

I 

I 

I I I I 

I 
I 
I 

11111199 

Cancer 
Risk 



TABLE B-16PR-15 
CALCULATION OF ABSORBED DOSE AN D RISK FROM DERMAL CONTACT TO INDOOR DUST/DIRT 

REASONA BLE MAXIMUM EXPOSURE (RME) - PRE-R EMEDIATION 

Equation for Absorbed Dose (mg/kg-day) = 

~ ari.a.bksJAs.s_uroptions foe Ea~p.1.ouc.e...Listed.aultulo.ttomt 

I.

CS = ChemicaJ Concentra1ion in Air, from EPC Solids Daia 
CF = Convers ion Factor 
SA = Surface Area 

= <>.il..J2..S . 

Analyte 

I 

Ynlalilt..ilI:gaoks 
I, 1, I-Trichloroethane 
Methylene Chloride 
Toluene 
Tri ch loroethene 

S:cmin latilc Ocgani,s 
2,4-Dinitrotoluene 
2,6-Dinitrotolu ene 
2-Meth ylnaph thalene 
Accnaphthene 
Anthracene 
Benzo( a)anthracene 
Bcnro(a)pyrene 
Benzo(b )fluoranth ene 
Benw{g,h,i)pery lene 
Benzo(k)nuoranlhene 
Butylb<nzylphthalate 
Carbamle 
Chrysene 
Di-n-buty lphthalate 
Dib<nz(a,h)anth racene 
Dibenmfuran 
Diethylphthal ate 
Fluoranthene 
Fluorene 
lndeno{l ,2,J~)pyren, 
N•Nitrosodiphcnylamine ( 1) 
Naphthalene 
Pcntachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Ethylhexyl)phthalate 

eutitld_rslf.C.l!s 
,4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

IAroc lor- 1254 
IAroclor-1260 
1Dieldrin 
IEndosulfan I 
Endosulfan U 
Endrin 

[Heptachlor epoxide 
\alpha-BHC 
!alpha-Chlordan e 
lgamma-BHC (Lindane) 
gamma-Chlordane 

ifiltro.arnnali.c> 
12.4.6-Tri nitrotoluene 

IM<.l•ls 
Antimony 

!Arsenic 
Barium 
[Cadmium 
!Copper 
1Cyanide 
1Lead 
1Mercury 
[Selenium 
rSi lver 
tSodium 
Thallium 
/Zinc 

jlkr.hi.cid<S 
,2,4,5 -T 

,2,4,5-TP (Si lvex) 
2,4-D 
2,4-DD 
Dichloroprop 
MCPA 

1MCPP 

Oral 
RrD 

lm•"- " •dav\ 

2.0E-02 
5.9E-02 
2.0E-01 

NA 

2.0E-OJ 
I.OE-OJ 
4.0E-02 
6.0E-02 
J .OE-0 1 

NA 
NA 
NA 
NA 
NA 

2.0E-01 
NA 
NA 

9.0E-02 
NA 
NA 

8.0E-01 
4.0E-02 
4.0E-02 

NA 
NA 

4.0E-02 
J .OE-02 

NA 

! 
5.4E-Ol 
l .OE-02 

i 
1.DE-02 

I 

NA 
I NA 

1.0E-04 
1.BE-05 
1.BE-05 
2.SE-05 

' 6.0E-03 
I 6.0E-OJ 

J .OE-04 
I l.JE-05 I 
I NA 

6.0E-05 
J .OE-04 

I 6.0E-05 

I 

I 
5.0E-04 

I 
4.0E-04 ' 
2.4E-04 
J .5E-OJ 

' 5.0E-05 
2.4E-02 

; l.OE-02 
NA 

I 
J .OE-06 
4.5E-OJ 

I I.OE-OJ 

I NA 
B.OE-05 

I 7.5E-02 

i 
I l.OE-02 
I 

8.0E-OJ 
I l.OE-02 

I B.OE-OJ 
NA 

l 5.0E-04 
I.OE-OJ 

:Total Haza rd Ouo tient and Ca ncer Risk: 

Care. Slope 
Ont! 

I me/lco-dav \. I 

NA 
7.7E-OJ 

NA 
l.2E-02 

6.BE-0 1 
6.BE-01 

NA 
NA 
NA 

7.JE-0 1 
l. BE+o i 
7.lE--0 1 

NA 
7.JE-02 

NA 
2 .0E-02 
7.JE-OJ 

NA 
7.JE+oo 

NA 
NA 
NA 
NA 

7.JE-01 
4.9E-OJ 

NA 
l. 2E-O l 

NA 
NA 
NA 

2.BE-02 

1.2E+oo 
l.7E+o0 
l.7E-+-OO 

' 2.2E+oo I 
2 2E+oo 

I J .2E+o l 
I NA 

! 
NA 
NA 

I 9. IE+oO 

! NA 
l.JE+oO 

I 
NA 

I l.JE+oO 

I J .OE-02 

NA 
l.9E+oo 

NA 
NA 
NA 

I NA 
I NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
I 

I 
I 
I 

SEAD-16 Feasibili ty Stud y 
Seneca Army Depot Act iv ity 

cs_xcr~ 
BWxAT 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

i .Iim 

Absorption EPC Current Site Worker Future lildu, triar-Worli.er 
Factor* Solids Absorbed Dose Hazard Cancer Absorbed Dose Huard 

tm-" -d••' Quotient Risk /m• /1, -dav\ Quotient 
lunitlessl Im•"-•' fNc\ lCarl /Ne\ /Car' 

I 
Dermal Contact to 

NA 6.27E-OJ Indoor Dwt/Dirt 
NA 6.27E-OJ Not Applicable 
NA l.J IE-02 for Curn:nt 
NA l.l JE-02 Si te Worker 

NA l.90E-<-04 
NA 7.4DE+oi 
NA l.90E+ol 
NA 4.50E+oo 
NA 2.90E+oo 
NA l. 60E+oo 
NA l.5DE+oo 
NA 1.60E+oo 
NA B.05E-Ol 
NA l.60E+oo 
NA .S .40E+ol 
NA . 4.J JE-01 
NA l.90E+oo 
NA 9.50E+o2 
NA J .69E-Ol 
NA 1.5DE+oo 
NA J .BOE-01 
NA J .90E+oo 
NA 6. IOE+oo 
NA J.17E-Ol 
NA 2.00E+o2 
NA l.60E+oo 

0.0 10 I 2.20E-O l l.25E-07 4.46E-OB 4E-06 
NA 2.2DE+o i 
NA I l .70E+o i 
NA I 5.00E+oo 
NA 

I 
5.00E+oo 

NA I 3.01 E-02 ' 
NA I 7.SOE-01 
NA 9.40E-Ol I 

0.060 1.4DE+oo 

I 
4.77E-06 1.70E-06 JE-01 I 

0.060 4.S IE-0 1 ' l.54E-06 5.49E-07 9E-02 
NA 

i 
l.B2E-02 I i NA 1.7SE-02 I NA 4.99E-OJ ! NA 6.02E-OJ 

I 
NA 

I 
2.45E-OJ 

I I I 
NA 2.B2E-OJ I I 
NA 4.07E-02 I ! I NA I 9.JOE-04 I NA 

I 
J .27E-02 i 

I I 
I 

NA 1.02E-Ol 

NA l.56E+oJ 
0.00 1 J .73E+o i 2 12E-06 7.56E-07 9E--OJ 

NA 4.05E+o4 
0.010 l.27E+o2 7.21E-05 IE+oo 

NA B. 14E+o4 

I NA 2.42E+o l 
NA 5.27E+o5 i I 
NA J .9JE+oi 

I I I I NA 5.BOE+oo 

I NA 2.27E+ol 

I NA J .69E+ol I 
NA 8.97E-Ol 

I 
: ' 

NA 4.26E+o4 I 
I 

I 
NA 8.0 1 E-03 I NA 5.B2E-OJ 
NA 9.29E-02 I 
NA B.65E-02 

I 
NA 5.J4E-02 
NA 5.90E+oo 
NA l.2BE+o i I i 

i l E+OO 

I 1/1 1199 

Canter 
Risk 

5E-09 

4E-06 
IE-06 

IE-06 

6E-06 
Assumptions for Futurr lndw trial Work.er 

Note· Cell s m thi s tab le were mtent:lonally left blank due to a lack of tox1cuy data 
NA= Information not available 

' 

I 
I 

I 

CF = 
SA = 
AF = 
EF = 
ED = 
BW = 
AT(Nc) = 
AT/Car\ = 

IE-06 kg/mg 
5800 cm2 

I mg/cm2 
250 days/year 
2 5 years 
70 kg 

9125 days 
25550 daus 

'" USEPA Region 2 recommends quantifying demml exposure only for cadmium, arsenic , PCBs, dioxins/fo ran s and pentachlorophenol, since absorption factors are not avai lable fo r other chemicals of concern. 
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TABLE B-16PR-15 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO INDOOR DUST/DIRT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 

1 Equalion for Absorbed Dose (mg/\:g•day)"' 

l'.iariabiruAs•~llli>Lillc..Lifild.JlLlhe..ll.oilllln): 
CS = Chemical Concentration in Ai r, from EPC Solids Da1a 
CF = Conversion Factor 
SA = Surface Area 
I 

I 

SEAD-16 Feasibility Study 
Seneca Army Depot Activity 

CS x CF x SA x AF x ABS x EE x ED 
BW xAT 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyw~igh1 . 

Equation for Hazard Quotienl = Chronic Daily lntaJ.: e (Nc)/Reference Dose 

Equation for Cancer Ri sk =.Chronic Daily Intake (Car) x Slope Factor 

• Future Construction Worker Future Tresspasser,Child 

11 / 11199 

Analytt ! 
Or~I 
RfD 

Care. Slope 
Oral 

Absorption 
Factor• 

EPC 
Solids Absorbed Dose Hazard Cancu Absorbed Dose Hazard Cancer 

i (mo/lrn .davl 

~= 
I, I ,I-Trichloroethane 
Methylene Chloride 
Toluene 
Trichloroethene 

Stntlvolltilc Or:tanics 
2,4-Dinitrotoluene 
2,6-Dinitrotolucne 
2-Methylnaphthalene 
Accnaphthene 
Anthracene 
Benm(a)anthracene 
Benzo(a)pyrene 
Bcnz.o{b )fluoranthene 
Benz.o(g,h,i)perylene 
IBcnm(k)fluoranthene 
IButylbenzylphthalale 

ICarbaz.ole 
Chrysene 
Di-n-buty lphthalate 
Dibenz(a,h)anthracene 
Diben2X>furan 

I 

Diethylphthalate I 
Fluoranthene 1 

Fluorene I 
lndcno(l,2,J-cd)pyrene I 
N-Nitrosodiphenylamine (I ) 
Naphthalene 
Pentachlorophenol I 

Phenanthrene I 
Phenol I 

l
:r.;~~thylhexy l)phthalaie I 

i 
l'.crncidnlfCI!, 

14,4'-DDD I 

14,4'-DDE 
'4,4'-DDT 
1Aroclor-1254 

I
Arodor-1 260 
Dieldrin 

I
Endosulfan I 
Endosulfan II 
Endrin 
Heptach lor epoxide 

l
alpha-BHC 
alpha-Chlordane 
gamma•BHC (Lindane) 

1
gamma•Chlordane 

1
1'.llia>itD.llll!i.a 
2, 4 ,6• Trinitrotoluene 

l
~!ny 
Arsenic 
Barium 

1
Cadmium 

1Copper 
!Cyanide 
Lead 

'Mercury 

!
Selenium 
Silver 
Sodium 

IIThallium 
Zinc 

Utrbitld~ 
2,4,5-T 
2,4 ,5-TP (Silvex) 
2,4-D . 
2,4-D8 
Dichloroprop 
MCPA 
MCPP 

2.0E-02 
5 9E-02 
2.0E-01 

NA 

2.0E-OJ 
I.OE-OJ 
4.0E-02 
6.0E-02 
J .OE-0 1 

NA 
NA 
NA 
NA 
NA 

2.0E-01 
NA 
NA 

9.0E-02 
NA 
NA 

8.0E-01 
4.0E-02 
4.0E-02 

NA 
NA 

4.0E-02 
J .OE-02 

NA 
5.4E-OI 
J .OE-02 
I.OE-02 

NA 
NA 

I.OE-04 
i.8E-05 
l.8E-05 
2.SE-05 
6.0E-OJ 
6.0E-OJ 
J .OE-04 
I.JE-05 

NA 
6.0E-05 
J .OE-04 
6 OE-05 

5.0E-04 

4.0E-04 , 
2.4E-04 
J .SE-OJ 
5.0E-05 
2 4E-02 
I OE-02 

NA 
J OE-06 
4.5E-OJ 
I.OE-OJ 

NA 
8.0E-05 
7.SE-02 

I.OE-02 
8.0E-OJ 
I.OE-02 
8.0E-OJ 

NA 
5.0E-04 
I.OE-OJ 

ITotal Hazard Ouotient and Cancer Risk: 

(mo/lm.davl -1 

I 
i 
I 

\-:t· 
I 

NA 
7.7E-Ol 

NA 
1.2E-02 

6.8E-OI 
6.8E-OI 

NA 
NA 
NA 

7.JE-0 1 
l .8E+-OI 
7.JE-01 

NA 
7.JE-02 

NA 
2.0E-02 
7.JE-OJ 

NA 
7.JE+-00 

NA 
NA 
NA 
NA 

7.JE-01 
4.9E-OJ 

NA 
1.2E-01 

NA 
NA 
NA 

2 SE-02 

1.2E+-OO 
1.7E+-OO 
I. 7E+-OO 
2.2E+-OO 
2.2E+-OO 
l .2E+-O I 

NA 
NA 
NA 

9. IE+-00 
NA 

l.lE+-00 
NA 

I.JE+-00 

l .OE-02 

NA 
1.9E+-OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

(unitless) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-~t --
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.010 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

0.060 
0.060 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA -
0.00 1 

NA 
0.010 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

No1e. Cells m thi s table were mten11 onally left blank due 10 a lack of tox1c1ty data 
NA= Information not available . 

(moll,,.\ 

6.27E-Ol 
6.27E-OJ 
I.JIE-02 
I.IJE--02 

l.90E+-04 
7.40E+-OI 
1.90E+-OI 
4.SOE+-00 
2.90E+-OO 
1.60E+-OO 
I.SOE+-00 
l.60E+-OO 
8.0SE--01 
1.60E+-00 
5.40E+-OI 
4.JJE--01 
(.201:+-00 
9:SOE+-02 
3.69E-OI 
1.SOE+-00 
J .80E-O I 
3.90E+-OO 
6. IOE+-00 
J . l7E-O I 
2.00E+-02 
1.60E+-OO 
2.20E-Ol 
2.20E+-OI 
l.?OE+-01 
5.00E+-00 
5.00E+-00 

J .OIE-02 
7.SOE-0 1 
9.40E-OI 
l.40E+-OO 
4.SIE-01 
1.82E-02 
1.78E-02 
4.99E--Ol 
6.02E-OJ 
2.45E-OJ 
2.82E--OJ 
4.07E-02 
9.JOE-04 
J .27E-02 

1.02E-OI 

l.56E+-OJ 
l .7JE+-O I 
4.0SE+-04 
1.27E+-02 
8. l4E+-04 
2.42E+-O I 
5.27E+-05 
l .9JE+-O I 
5.SOE+-00 
2.27E+-0 I 
J.69E+-OJ 
8.97E-OI 
4.26E+-04 

8.0IE-OJ 
5.82E-OJ 
9.29E-02 
8.65E--02 
5.l4E-02 
5.90E+-OO 
1.28E+-O l 

i 

<m•11, -davl Quotient Risk 
<Nel /Carl I 

Derma] Contact to 
Indoor Dwt/Dirt 
Not Applicable 

for Futu~ 
Construction Worker 

I 
i 

lm•11, -dav) Quotient Risk 
/Nel /Carl I 

I 

Dermal Contact to 
Indoor Dwt/Dirt 
Not Applicable 

for Futu~ 
Tresspasser Olild 

• US EPA Recion 2 recommends quantifying dem1al exposure only for cadmium. arsenic, PCBs, di ox ins/furans and pentachlorophenol , since absorption fac1ors are not avai lable for other chemicals of concern. 
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TABLE B-16PR- 15 
CA LCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO INDOOR DUST/DIRT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 

Equation for Absorbed Dose (mg/kg•day) = 

imab~Assumptions for Each RecepJOULC..Lis.tWt..tb.c...B.o.umt 

1
cs = Chemical Concentration in Air. from EPC Soli ds Data 
CF = Conversion Faclor 
,SA= Surface Area 
!.AE.=....SrulJn CL.:~ Arlj er- ~~- L" ~~•~r 

SEAD-16 Fea,ibility Study 
Seneca Army Depot Activity 

CS x CF x SA x AF x ABS x EF x ED 
BW xAT 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweighl 
AT = A .. • .. •in• Time 

Equalion for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation fo r Cancer Ri sk = Chronic Daily Intake (Car) x Slope Factor 

11 / llm 

i 
Oral Care. Slope Absorption EPC Future Dav·care Center Child Future Dav Care Cenler:Aduit .. 

I 
I 

Analyte Rm Oral Factor• 

/mo/lw.dav) /m ol1, u.dav)-I (unitless) 

~ alalilt Oceanics 
1, 1, 1 · Trichloroethane 2.0E-02 NA NA 
Methylene Chloride 5.9E-02 7.7E-0J NA 
Toluene 2.0E-01 NA NA 
Trichloroethene NA 1.2E-02 NA 

Sc:mir11J ■ tilr Or:zanics 
2,4-Dinitrotoluene 2.0E-0J 6.BE-01 NA 
2,6-Dinitrotoluene I.OE-OJ 6.BE-01 NA 
2-Melhylnaphlhalene 4.0E-02 NA NA 
Acenaphlhene 6.0E-02 NA NA 
Anthraccne J .0E-01 NA NA 
Benzo(a)an thracene NA 7.JE-01 NA 
Bcnzo(a)pyrene NA 1.BE+-01 NA 
Beru:o(b)nuoranlhene NA 7.JE-01 NA 
Bcnzo(g,h,i)perylene NA NA NA 
Benzo{k)fluoranthene NA 7.lE-02 NA 
Bu1ylbenzylphlhala1e 2.0E-0 1 NA NA 
Carl>amle NA 2.0E-02 NA 
Chryseric NA 7.JE-03 NA 
Di--n•huty lphthalate 9.0E-02 NA NA 
Di~a,h).anlhracene NA 7.JE+-00 NA 
Dibcnmfuran NA NA NA 
Dielhylphlhalate 8.0E-01 NA NA 
Fluoranthcne 4.0E-02 NA NA 
Fluorene 4.0E-02 NA NA 
lndeno( 1,2,J-<d)pyrene NA 7.JE-01 NA 
N-Nitrosodiphcnylamine (\) 

1 
NA 4.9E-0J NA 

Naphthalene 4.0E-02 NA NA 
Pentachlorophenol I J .0E-02 1.2E-0I 0.010 
Phenanthrene NA NA NA 
Phenol ! 5.4E-0 I NA NA I 
Pyrene J .0E-02 NA NA 
bis(2-Elhylhexyl )phthal a1e ! 1.0E-02 2.BE-02 NA 

rntiridrs/PCBs 
4,4'-DDD NA 1.2E+-OO 

I 
NA 

4,4'-DDE I NA I l.?E+-00 NA 
4,4'-DDT I 1.0E-04 l. 7E+O0 NA 
Aroclor- 1254 1.BE-05 I 2.2E+-OO 0.060 
Aroclor-1 260 1.BE-05 

I 
2.2E+O0 0.060 

Dieldrin 2.5E-05 J .2E+O I NA 
Endosu lfan I 6.0E-0J NA NA 
Endosulfan II ! 6.0E-0J NA NA 
Endrin J .0E-04 NA NA 
Heptach lor epoxide 

i 
I.JE-05 9.1 E+-00 NA 

alpha-BHC NA NA NA 
alpha-Chlordane 6.0E-05 1.JE+-00 NA 
gamma•BHC (Lin dane) I J.0E-04 NA NA 
gamma-Chlordane I 6.0E-05 I I.JE+-00 NA 

OOh:uouruUi<• 
2,4,6-Trinitrotoluene 5.0E-04 J .0E-02 NA 

M<.laLs 
Antimony 4.0E-04 NA NA 
Arsen ic 2.4E-04 l.9E+-OO 0.001 
Barium 

I 
J .5E-0J NA NA 

Cadmium 5.0E-05 NA 0.01 0 
Copper 2.4E-02 NA NA 
Cyanide 1.0E-02 NA NA 
!Lead NA NA NA 
Mercury J .0E-06 NA NA 
Selenium I 4.5E-0J NA NA 
Silver 

I 
I.OE-OJ NA NA 

Sodium NA I NA NA 
Thall ium 8.0E-05 NA NA 
Zinc 7.5E-02 NA NA 

furhkid_r, 
2,4,5-T I.0E-02 NA NA 
2,4,5-TP (Si lvex) 8.0E-0J NA NA 
2.4-D 1.0E-02 I NA NA 
2,4-DB I 8.0E-0J 

I 
NA NA 

Dichloroprop 
I 

NA NA NA 
MCPA I 5.0E-04 NA NA 
MCPP I I OE-OJ NA NA 
Totnl Haza rd Quotient and Cancer Risk: 

I 

I 

i 
Nole. Cells 1n this tab le were 1ntent1onally left blank due to a lack of toXJc1ty data 
NA= Information not avai lable 

Solids Absorbed Dost Huard Cancer Absorbed Dose Hazard 
/m•/1, -davl Quotient Risk lm• 11, -davl Quotient 

Im•"-•' tNc\ /Carl I /Ne) /Carl I 

Dermal Contact lo Dermal Contact lo 
6.27E-0J Indoor Dust/Dirt Indoor Dwt/Dirt 
6.27E-0J Not Applicable Not Applicable 
I.JIE-02 for Future for Future 
I.IJE-02 Day Care Center O1ild Day Care Center Wor~r 

l.90E+o4 
7.40E-'-() 1 
l.90E+-0 1 
4.S0E+-00 
2.90E+-OO 
l.60E+-O0 
l.50E+-00 
I .60E+-OO 
8.0SE-01 
1.60E+-OO 
5.40E+-OI 
4.lJE-0 1 
l. 90E+-OO 
9.S0E+-02 
J .69E-01 
l.50E+-00 
J .B0E-0 1 
J.90E+-OO I 
6. I0E+-00 ! 
J .17E-0I 
2:00E+-02 
1.60E+-OO 
2.20E-0I 
2.20E+-O I 
J .70E+O I 

I 

I I 
5.00E+-00 

I 5.00E+-00 

I 
J .0 IE-02 

I i I 
7.S0E-01 

I I i 9.40E-01 
l.40E+-OO I 

I 

I I 4.51 E-01 I 
1.82E-02 

I 

I I. 78E-02 
4.99E-0J i 6.02E-0J 
2.45E-0J I 
2.82E-OJ I 
4.07E-02 I I 
9.J0E-04 ! ! J .27E-02 

I I 
1.02E-01 I 

1.56E+03 I 
J .7JE+O I 

I 
4.0SE+-04 
1.27E+02 
8.14E+04 
2.42E+O I I 

5.27E+05 I ! J .9JE+OI I 
5.B0E+-00 I I 

I 2.27E+O I I I 
J .69E+OJ I 8.97E-0 I I 

4.26E+04 

I 8.0IE-0J 
5.82E-0J 
9.29E-02 
8.65E-02 
5.J4E-02 
5.90E+-OO I 
1.28E+O I 

I 

I 
: 
! 

I 
I 

I 

• US EPA Region 2 recommends quan1ifying dermal exposure onl y for cadmium, menic, PCBs, dioxins/fu ril/l s and pen1achlorophcnol, since absorplion fac1ors are not avai lable fo r other chemicals of conce rn. 

Cancer 
lllik 

Pase 3 ofl 
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TABLE B-16PR-17 
CALCULATION OF INTAKE AND RISK FROM TUE INGESTION OF SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-16 Feasibility Study 

Seneca Army Depot Activity 

c.s..x..IR.x._CE..xJ:Lx.J,E.x_E_Q !/Equation for Intake (mg/kg•day) = 
I' 
~ables (Assumptions for Each Receptor are Listed at the BottQIIl): 
Jes = Chemical Concentrat ion in Sediment, from Sediment EPC Data 
hR = Ingestion Rate 

BW xAT 

EF = Exposure Frequency 

Equati on for Hazard Quotient= Chronic Daily Intake (Nc)/Referencc Dose 

Equation for Cancer Risk = Chronic Dai ly Intake (Car) x Slope Factor 

lcF = Conversion Factor 
lfl = d 

OrRI Care. Slope EPC 
Analyte RID Oral Sediment 

(moih-dav) lm 0 1t- 0 -dav1-I (mn/l.n\ 

YoWil.e..lliganks 

2-Butanone 6.0E-0 1 NA I.OIE-02 
Acetone I.OE-O J NA 2.JSE-02 

Stmi~olatile Organi.cs 

2,4-Dinitrotoluene 2.0E-03 6.SE-0 1 3.04E+-OO 
2-Methylnaphthalene 4 .0E-02 NA 5.SOE-02 
Acenaphthene 6.0E-02 NA 3.20E-02 
Acenaphthy lene NA NA 5.40E-02 
Anthracene 3.0E-0 1 NA 1.00E-01 
Benzo(a)anthracene NA 7.JE-01 3.39E-01 
Benzo(a)pyrene 

I 

NA 7.JE+-00 3.SIE-01 
Benzo(b)fl uorarthene NA 7.JE-0 1 7.43E-01 
Benzo(g,h,i)pery lene NA NA· 3.37E-01 
Benzo(k)fluoranthene NA 7.JE-02 4.43E-OI 
Carbazole NA 2.0E-02 1.IOE-0 1 
Chrysene NA 7.JE-03 l.16E+-OO 
Di-n-buty lphthala te I.OE-OJ NA 2.SOE-0 1 
Dibc~a,h)anthracene NA 7.JE+-00 l.70E-O I 
Fluoranthene 4.0E-02 NA 1.60E+-OO 
lndeno( 1,2,3-cd)pyrene NA 7.JE-01 3.23E-OI 
N-Nitrosodiphenylamine ( I) NA 4.9E-OJ 3.SIE-01 
Phenanthrene NA NA 2.88E-OI 
Pyrene 3.0E-02 NA 6.60E-OI 
bis(2-Ethylhexyl)phthalate 2.0E-02 l.4E-02 2.JOE-01 

Ee.sticidcslfCBs 

I [4,4'-DDD NA 2 4E-O I 7.JOE-0 1 
i4,4'-DDE I NA 3.4E-OI 5. 70E-OI 
'4 4'-DDT i 5.0E-04 3.4E-0I 4.20E-01 
IAroclor- 1254 2.0E-05 2.0E+-00 3.00E-01 
Aroclor- 1260 I 2.0E-05 

' 
2.0E+-00 I 8.00E-02 

Endosulfan I 
I 

6.0E-03 I NA 2.59E-02 
Endosulfan II 6.0E-03 ' NA 4.JIE-03 

I I 7.58E-OJ Endosul fan sulfate 6 .0E-03 NA 
Endrin aldehyde I NA I NA 3.20E-OJ 

I 
Heptachlor epox idc I 1.JE-05 

I 
9.1 E+-00 l.96E-03 

al pha-Chlordane 

I 
6.0E-05 1.JE+-00 8.44E-03 

gamma-Chlordane 6.0E-05 1.JE+-00 2.JSE-03 

Me.tab I I I Aluminum I.OE+-00 NA l.69E+04 
Antimony 4.0E-04 

I 
NA 5.0JE+o l 

Arseni c 3.0E-04 l.5E+-00 7.39E+-OO 
Barium 7.0E-02 NA · . 2.SJE+oJ 
Bery ll ium 5.0E-oj 

I 
4.JE+-00 6.95E-OI 

Cadmium 5.0E-04 NA 4.SSE+-00 
Calcium NA NA 5.14E+o4 
Chromium 5.0E-03 NA 3.39E+o l 
!Cobalt NA NA l.1 8E+o l 
!Copper I 4.0E-02 

I 

NA 1.40E+o4 
Iron 

I 
3 0E-0 1 NA I 3.38E+o4 

Lead NA NA 
! 

2.22E+o3 
Magnesium ' NA NA l.02E+o4 
Manganese 5.0E-02 I NA 3.31 E+o2 
Me rcury 3.0E-04 I NA 2.SOE+-00 
Nickel 2.0E-02 NA 4.04E+o l 
Potassium NA NA 2.6JE+o3 
Selenium 5.0E-03 NA l.98E+o0 
Si lver 5.0E-03 NA 2 69E-O I 
Sod ium NA NA 4.73E+o2 
Thallium 8.0E-05 NA 9.JIE-0 1 
Vanadium 7.0E-03 NA 3. 14 E+o l 
Zinc 3.0E-0 1 NA 5.02E+o2 

Tota l Hazard Quot ient and Cancer Risk: 

I 

I 
Note . Ce ll s m this table were mtent1onally left blank due to a lack oftox1c1ty data 
NA= Informati on not available 

h \c ng\scncca\s I 617ri\risl. \human\ l 6\rislt.abl\rc\'iscd\jngscd wl.4 

ED = Exposure Duration 1 

BW = Bodyweighl . [1[ 
A = v ra 1n ..IimL_J 

.. 
·Current S ite Worker F uiurc Indu..iri~i'Worktir ., 

Intake Hazard Cancer Intake Hazard Cancer 
(mo/I, -davl Quotient Ri,k lm•/1, -davl Quotient Risk 

INcl /Carl INcl {Carl 

IngeJtion of Ingestion of 
On5i te Sedimen t O n5i te Sediment 
Not Applicabl e Not Applicable 

for Current for Future 
Site \Vorker lndu 5tri ■ I Worker 

I I 

I 
' 

' i ; 
I 

I 

I I 
I I I ! I I 

I I 

I I i 

I I I 
I I ' 

' I I 
I I I I 

I : 
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I 
I 
I 
I 
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Equati on for Intake (mg/kg-day)= 

TABLE B-16PR-1 7 
CALCULATION OF INT AKE AND RISK FROM THE INGESTION OF SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME). PRE-REMEDIATION 
SEAD-16 Feasibility Stud y 

Seneca Army Depot Activity 

~ 
BW x AT 

.Yaria_bJ.u1.As..c;ump1ions for Eac.11..Re.c.ep.tor arc I isled al the Bottom).: 
CS= C hemical Concentra1ion in Sediment., from Sediment EPC Dala 

l1 IR = Ingestion Rate 
EF = Exposure Frequency 
ED :::: Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Rcfercnce Dose 

Equation for Cancer Risk = Chronic Dai ly Intake (Car) x S lope Factor 

IICF = Conversion Factor 
11Fl = f i n n est d 

0ml Care. Slope EPC 

""Aver in Tim 

·-Future Construction Worker Future Tri:ssoasser':Child .,-ce .. ,.·, 

11 11 1199 

I Analyte i Rm Oral Sedimenl Intake Hazard Can cer Intake Hazard Cancer 

I I (mo/le •-dav) (m•ll- 0 -davl- I lmo/lcol 

Yl>lruil<.lli:gania 

2-Butanone 6.0E-0 1 NA 1.0 IE-02 
Acetone I.OE-O J NA 2.38E-02 

Snnivolatile Org1lllics 

2,4-Dini trotoluene 2.0E-03 6 .SE-01 3.04E+-OO 
2-Methylnaphthalene 4.0E-02 NA 5.50E-02 
Acenaphthene 6.0E-02 NA 3.20E-02 
Acenaphth ylene NA 

I 

NA 5.40E-02 
A nthracene I 3.0E-01 NA i.OOE-01 
Benzo(a)anthracene I N/'> 7.JE-0 1 3.39E-01 

18enzo(a)pyrene NA 7.JE+-00 3.BIE-01 
Benzo(b)fluoranthene I NA I 

7.JE-01 7.43E-OI 
Benzo(g,h,i)pery lenc NA NA D2E-0-I :-

IBcnzo(k)fluoranthene NA 7.JE-02 4.43E-OI. 

Carbazole NA 2.0E-02 1.IOE-0 1 
Chrysene NA 7.JE-03 1.16E+-OO 
Di-n-bu ty lphthalate I.OE-O J NA 2.50E-O I 
Dibenz(a.h)anthraccne NA 7.JE+-00 1.70E-OI 
Fluoranthene 4.0E-02 NA 1.60E+-OO 
lndeno( 1,2,3-cd)pyrene NA i 7.JE-01 3.23E-01 
N-Nitrosodiphenylamine ( I) i NA 4.9E-03 3.SI E-0 1 
Phenanthrene NA NA 2.88E-Ol 
Pyrene 3.0E-02 I NA 6.60E-OI 
bis(2-Ethylhexy l)phthalate 2 OE-02 I 1.4E-02 2.JOE-01 

! f.e.ilitid.<>LrClli I ' 
14,4'-DDD NA I 2.4E-OI 7.JOE-01 
14.4 '-DDE NA 

' 
3.4E-0 1 5.70E-01 

14,4'-DDT 5 OE-04 3.4E-01 l 4.20E-OI 
Aroclor- 1254 2 OE-05 2.0E+-00 I 3.00E-01 
Aroclor-1 260 2 OE-05 2.0E+-00 8 OOE-02 
Endosulfan I 6 OE-03 NA 

I 
2.59E-02 

Endosulfan 11 6.0E-03 NA 4.3 I E-03 
Endosu lfan su lfate 6.0E-03 i NA 

I 
7.58E-03 

Endrin aldehyde NA : NA 3.20E-OJ 
Heptachlor epoxide I.JE-05 9 I E+-00 I 1.96E-03 I alpha-Chlordane 6 OE-05 

I 
I.JE+-00 8.44E-03 

gamma-Chlordane 6.0E-05 I.JE+-00 2.38E-03 
I 

l~JUS 

jA luminum I I.OE+-00 I NA 1.69E+-04 
I Antimony 4 OE-04 NA 5.0JE+-01 
1Arseni c I 3.0E-04 i UE+-00 7.39E+-OO 
I Barium 7.0E-02 . I NA 

I 
2 53E+-OJ 

lsery ll ium . I 5 OE,03 .,,, 4 .JE+-00 6.95E-O l 
!Cadmium 5.0E-04 - - I 

NA 4.55E+-OO 
' NA I NA I 5.14E+-04 jCalcium 

I !Chromium 5 OE-OJ NA l .l9E+-0 1 
!Cobalt NA NA l. 18E+-01 
:copper 4 OE-02 'A ' 1.40E+-04 
1lron J OE-0 1 NA J .JSE+-04 

!Lead NA I NA 2.22E+-OJ 
Magnesium NA NA I 1.02E+-04 

jManganese 5.0E-02 I NA I 3.3 I E+-02 
jMercury l J OE-04 NA I 2.50E+-OO 
Nickel I 2 OE-02 NA 4.04E+-01 
Potassium NA I NA 2.6JE+-OJ 
Selenium I 5.0E-03 NA 1.98E+-OO 
Si lver I 5.0E-03 ' NA 2.69E-0 1 
Sodi~m NA NA 4.7JE+-02 
Thalli um I 8.0E-05 I NA 9.J IE-01 
I Vanadium 7.0 E-03 I NA 3.14E+-0 1 
Zinc J OE-01 I NA 5.02E+-02 

!Tota l Ha za rd Quotient and Cancer Risk, 
I 

' I 

: 
Note Cells in thi s table were mtenllonall y left blank due to a lack of tox1c1ty data 
NA = Information no t avai lab le 

h:~ ng\.sc:ncco\s I 6 17ri\rid;\humon\ l 6\rid,tabl\rc:vised\j ngscd.wk4 

lm•IL -davl Quotient Risk lm•IL -davl Quotient Risk 
INcl {Carl {Ne) · re ar) 

2.78E-09 SE-09 
6.53 E-09 7E-08 

Inges tion of 8.JJE-07 5.95E-08 4E-04 4E-08 
Onsite Sediment 1.5 1 E-08 4E-07 
Not Applicable 8.77E-09 IE -07 

for Future 
Construction Worker 2.74E-08 9E-08 

6.62E-09 SE-09 
7.45E-09 SE-08 
l.45E-08 IE-08 

8.66E-09 6E-I O 
2.15E-09 4& 11 
2.27E-08 2E-10 

6.85E-08 7E-07 
3.JJE-09 2E-08 

4.38E-07 I E-05 
6.3 IE-09 SE-09 
7.45E-09 4E-11 

1.S I E-07 6E-06 
6.3 1 E-08 4.5 1 E-09 JE-06 6E- II 

! 
I 
I l.43E-08 JE-09 

1.12E-08 4E-09 
' I 

I i 1.ISE-07 8.22E-09 2E-04 JE-09 

I I 
8.21E-08 5.87E-09 4E-03 IE-08 
2.19E-08 1.57E-09 IE-03 JE-09 

I I I 7.IOE-09 I IE-06 i 

I 
1.I SE-09 2E-07 

I 
I 

2.0BE-09 JE-07 

I 

I 5.36E-1 O 3.83E- 11 4E-05 JE-10 

I I 

I 
2.31 E-09 1.65E- 10 4E-05 2E-I O 

I I 6.S IE-1 0 4.65E- 11 I E-05 6E- 11 
I 

I I I 
l I 4.62E-OJ 5E-03 

I I 1.38E-05 JE-02 
i I 2.02E-06 I 45E-07 7E-03 2E-07 

l I 
I 

6.93 E-04 IE-02 
1.90E-07 l.36E-08 4 E-05 6E-08 

I 
1.25E-06 2E-03 

I 

I I 
i 9.JOE-06 2E-OJ 

; I 
I 

I 

J .85E-OJ IE-01 
I I I 9.26E-OJ I JE-02 

i I 
I 

I 9.07E-05 2E-OJ 
6.85E-07 2E-OJ 
I.I I E-05 6E-04 

5.4 IE-07 
7.JSE-08 

2.55E-07 JE-03 
8.60E-06 I E -OJ 

i l.37E-04 

I I 2E-Ol 4E-07 
Auumptions for F u ture T r esspauer C hild 

IR = 200 mg sed/day 
C F = IE-06 kg/mg 
Fl = I unitl ess 
EF = 25 days/year 
ED = 5 years 
BW = 50 kg 
AT (Ne) = 1825 days 
AT (Car) = 25550 davs 
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TABLE B-J6PR-17 
CALCULATION OF INT AKE AND RISK FROM THE INGESTION OF SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REM EDIATION 
SEAD-16 Feas ibi lity Study 

Seneca Arm y Depo t Activ ity 

ilEquation for Intake (mg/kg-day) = 
I 

CS x IR x CF x Fl x EE x EP 
BW xAT 

1 '.i.aci.ahllliA.s.s.wnptioos for Each RecepJ.or are I isted at the Bottoml 
,...S = Chemical Concentration in Sedi ment, from Sediment EPC Data 
R = Ingestion Rate 

EF = Exposure Frequency 
ED = Exposure Duration 
BW - Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Ri sk= Chro nic Dai ly Intake (Car) x Slope Factor 

,...F = Conversion Factor 
r, AT A • 

Oral Care. Slope EPC ·•F.utore'•Daf :CareCentei':c hild-• . Fuiiir~ Day Ca r~CeiiietAtfolt 

11 /11199 

I Analyte Rm Oral Sediment Intake Hazard Cancer Intake Hazard Cancer 

! 
(mo/lrn-davl (mn/\co-davl- 1 (mo/kel 

Volatile Organ.ks 

2 -Butanone 6.0E-0 1 NA I.O I E-02 
Acetone I.OE-D I NA 2.38E-02 

~l.t.iliganio 

2,4-Dinitrotoluene 2.0E-03 6.BE-01 3.04E+-OO 
2-Methylnaphtha lene 4.0E-02 NA 5.50E-02 
Acenaph thene 6.0E-02 NA 3.20E-02 
Acenaphthylene NA NA 5.40E-02 
Anthracene 3.0E-01 NA I.DOE-O J 
Benzo(a)anthracene NA 7.JE-01 3.39E-0 I 
Benzo(a)pyrene NA 7.JE+-00 3.BIE-0 1 
Benzo(b)fl uoranthene NA 7.JE-0 1 7.43E:O I 
Benzo(g,h,i)perylene NA NA 3.37E-OI 
Benzo(k)fluoranthene NA 7.JE-02 4.43E-OI 
Carbazole NA 2.0E-02 1.I OE-01 
Chrysene NA 7.JE-03 1.16E+-OO 
Di -n-buty lphthalate I.OE-DI NA 2.50F -O I 
Dibenz(a,h)anthracene NA 7.3E+oo 1.70E-OI 
Fluoranthene 4.0E-02 NA l.60E+-OO 
lndeno( l ,2,3-cd)pyrene NA 7.JE-01 3.23E-O I 
N-Nitrosodipheny lamine ( I) NA 4.9E-03 3.BIE-01 
Phenanthrene NA NA 2.BBE-0 1 
Pyrcne ! 3.0E-02 NA 6.60E-O I 
bis(2-Ethylhexyl)phthala1e 2 OE-02 1.4E-02 2.JOE-0 1 

ecsticid~LECBs I I 

4,4'-DDD NA 2.4E-O I I 7.JOE-0 1 
14,4'-DDE NA 3.4E-O l I 5.70E-Ol 
14,4'-DDT 5.0E-04 I 3.4E-OI 4.20E-O I 
iAroclor- 1254 2.0E-05 2.0E+oO 3.00E-01 

IAroclor- 1260 2.0E-05 2.0E+oO 8.00E-02 
I 

Endosulfan l I 6.0E-03 NA 2.59E-02 
Endosulfan II I 6.0E-03 NA 4.3 I E-03 

!Endosulfan sul fate I 6.0 E-03 NA 7.58E-OJ 
Endrin aldehyde NA NA 3.20E-Ol 

!Heptachlor epoxide l.3E-05 
i 

9.1 E+-00 I .96E-03 
!alpha-Chlordan e i 6.0E-05 l.3E+oO 8.44E-03 ! I 
Jgamma-Chlordane ! 6.0E-05 I l.3E+-00 2.38E-Ol 

IMiliili I i I !Aluminum I.OE+-00 NA 1.69E+o4 
!Antimony I 4.0E-04 NA I S.03E+ol 
!Arseni c ' J .OE-04 i 1.5E+-OO 7.39E+-OO 
Barium I 7.0E-02 NA 2.53E+ol 

!Beryllium I 5.0E-03 4.JE+-00 6.95E-OI 
Cadmium ! S.OE-04 NA 4.55E+o0 

!Calcium NA NA 5.14E+o4 
Chromium S.OE-03 NA 

I 
3.39E+o l 

'Cobalt NA i NA I. IBE+o l 
Copper 4.0E-02 NA I l.40E+o4 I 

I 
Iron l .OE-0 1 

i 
NA 3.l8E+o4 

Lead i NA NA 2.22E+ol 
Magnesi um ! NA NA l.02E+o4 I 

Manganese I S.OE-02 I NA I 3.3 IE+o2 
Mercury 3.0E-04 NA 2.SOE+-00 
Nickel 

I 
2.0E-02 NA 4.04E+o l 

Potassium NA NA 2.63E+ol 
Selen ium S.OE-03 NA I .98E+-OO 
Sil ver I S.OE-03 NA 2.69E-01 
Sod ium I NA NA 4.73E+o2 
Thall ium I 8.0E-05 NA 9.JIE-0 1 
!Vanadium i 7.0E-03 NA I 3.14E+o l 
Zinc l .OE-0 1 NA 5.02E+o2 

Tota l Hazard Q uotient and Cance r Risk: 

I 

I 
Note : Cell s m th is table were 1ntent1onally left blank due to a lack of 1ox1c1ty data 
NA = Information not avai lab le. 

h:\cngUcncc a\.s I<, I 7ri \.id,\hum an\ 16\risk tab l\.c , iscd\ingscd wk4 

/m n/1, -<!av\ Quotient Risk {moll, -davl Quotien t Risk 
(Ncl (Carl /Ne\ · ,car\ 

Inges tion of l oge .. tion of 
Onsile Sediment On3ite Sedi ment 
Not A pplicable Not A pplicable 

for Future for Future 
Day Care Cen ter Child Day Care Center Worker 

I 
·I 
I 
I 

I 

I I 
I i 

I I i 
' I ' I 

I ! ! ! 
! I 

I 

I 
I 

I I 
I 

I 
i I 

I 
I I I 

I 
i I ! I 

I I ' I I i I 
I 

I I I I 

I I ' 
I 

I 

I 
I 

I 

I I 
I 

' 
i 
i I 

I 
t 

I 
i 

I 
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TABLE B-16PR-18 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SE DIMENT 

REASONABLE MAXIMUM EXPOSURE (RME)- PRE-REMEDIATION 
SEAD-16 Feasibility Study 

Seneca Army Depot Activit,· 

(Equation fo r Intake (mg/kg-day)= 
r 

CS x CF x SA x AF x ABS x EF x: ED 
BW xAT 

Yauables (Assumptmns for E~ptQU[U•ISted at the Bottom). 
1CS = Chem ica l Concentrat ion in Sediment., from Sedi ment EPC Data 
Cf = Convers ion fa cto r 
ISA = Surface Area Co ntact 
AF = Adherence Factor 
,D C' - ,1-. r,.. ....,. , ;,...,. t;.,,. , ,.. r 

EF = Expos ure Frequency 
ED = Exposure Duration 
BW = Bodywe ight 
AT = Ave ragi ng Time 

Equatio n fo r Hazard Quot ient = Chronic Daily Intake (Nc)/Referencc Dose 

Equation for Cancer Risk = Chronic Dai ly Intake (Car) x S lope Facto r 

Dermal Care. Slope Absorption EPC _.,. ,,,,-,( Current Site ,W_orker . . -i futui:'e .Industrial Woriier.\ 
Analyte RID Dermal Factor• 

{mo/1,u.dav) {mo/lco-davl- 1 {unitless) 

'il!lalik..ilrgani.cs 

2-Butano ne 6 .0E-0 1 NA NA 

Acetone I .0E-0 1 NA NA 

Mmiyolalilc Organics 

2,4-Dinitrotoluene 2.0E-03 6 .BE-0 1 NA 
2-Methy lnaphthalene 4 .0E-02 NA NA 
Acenaphthene 6 .0E-02 NA NA 
Accnaphthylene NA NA NA 
Anthracene 3.0E-0 1 NA NA 
Benzo(a)anthraccne NA 7.JE-01 NA 
Benz.o(a)pyrene 

I 
NA 1.BE+-0 1 NA 

Benzo(b )0uo ranthene NA 7.JE-01 NA 
Benzo(g,h,i)perylene NA NA NA 
Benzo(k)0uoranthenc NA 7.JE-02 NA -
Carbaz.ole NA 2.0E-02 NA 
Chrysene NA 7.JE-03 NA 
Di-n-butylphthalatc 9 .0E-02 NA NA 
Dibcnz{a,h)anthracene NA 7.3E-t-OO NA 
Fluoranthene 4.0E-02 NA NA 
lndeno( 1,2,3-cd)pyren e NA 7.JE-0 1 NA 
N-Ni\rosodipheny lamine ( I ) NA 4.9E-03 NA 
Phenanthrene NA NA NA 
Pyrene 3 .0E-02 NA NA 
bis(2-Ethylhcxy l)phthalate 1.0E-02 2.BE-02 NA 

fcltid des/PCBs 

4 ,4'-DDD NA l.2E-t-OO NA 
4,4'-DDE NA l.7E-t-OO NA 
4,4'-DDT I.0E-04 l.7E-t-OO 

I 
NA 

Aroclor- 1254 I.BE-OS 2.2E-t-OO 0 .06 
Aroclor- 1260 I I BE-05 

I 
2 .2E-t-OO 0.06 

Endosulfan I I 6.0E-03 NA I NA I Endosulfan II I 6.0 E-03 NA I NA 
Endosulfan sulfate 6.0E-03 NA 

I 
NA I 

Endrin a ldehyde NA NA NA 
Heptachlor epoxide l.3E-05 9. IE-t-00 NA 
alpha-C h lordane 6 .0E-05 l.3E+-00 NA 
gamma-Chlordane 6 .0E-05 l.3E-t-00 NA 

M.tlall 

A luminum ! NA I 
NA NA t I 

Antimony 

I 
4 .0E-04 NA NA 

Arsen ic 2.4E-04 l.9E-t-OO 0 .00 1 
Barium 3.SE-03 NA NA 
Bery llium 5.0E-05 4.3E+-02 NA · 
Cadmium 5.0E-05 NA 0 .0 1 
Calcium NA NA NA 
Chromium i.0E-04 NA NA 
Cobalt NA NA NA 
Copper 2.4E-02 NA NA 
Iron 3.0E-0 1 I NA NA 
Lead NA I NA NA 
Magnes ium NA NA NA 

I Manganese 1.SE-03 NA NA 
Mercury 3.0E-06 I NA NA 
Nickel 8.0E-04 NA NA 
Potass ium NA NA NA 
Selenium 4 .SE-03 NA NA 
Silver I 1.0E-03 NA NA 
Sodium NA NA NA 
Thall ium 

I 
8.0E-05 NA NA 

Vanadi u m 7.0E-05 NA NA 
Zinc 7.SE-02 NA NA 
Tolal Haza rd Quotient and Cancer Risk: 

Note: Cell s in thi s table were mtcnt10nall y left blank du e to a lack or 1ox1c1ty data 
NA= Informat ion not avai lable. 

Sediment Absorbed Dose Hazard Cancer Absorbed Dose Haza rd Caocer 
Im•"' -davl Quotient Ri,k Im•"' -davl Quotient Risk 

(m·~-., INcl /Carl INc) /Carl 

I.0 IE-02 
2.38E-02 

3.04E-t-OO Contact to Contact to 
5.S0E-02 Onsile Sediment Onsite Sediment 
3.20E-02 Not Applie.tblc Not Applicable 
5.40E-02 for Current for Future 
1.00E-01 Site Worker lodustrial Worker 
3.39E-OI 
3.BIE-0 1 
7.43E-01 
3.37E-0I 
4.43E-Ot 
I.I 0E-01 
l.16E-t-OO 
2 .S0E-0 1 
1.70E-01 
I. 60E-t-OO 
3.23E-OI 
3.BIE-01 
2.BBE-01 
6.60E-OI 
2.J0E-0 1 

7.30E-0 I 
5.70E-0 I 
4 .20E-0I 
3.00E-0 1 I ! 8.00E-02 I 
2.59E-02 I 
4.3 IE-03 I 7.SBE-03 
3.20E-03 
I.96E-03 

I 
8.44E-03 
2.38E-03 

l.69E+-04 I 
5.0JE+-01 I 
7.39E-t-OO 
2.53 E+-03 
_6 .95E-O I 
4.SSE-t-00 
5.14E+-04 
3.39E+-OI 
I. IBE+-0 1 I 1.40E+-04 
l .38E+04 I I 2.22E+03 i l.02E+-04 

I 

I I 

3.3 IE+-02 

I 2.S0E-t-00 
4.04E+-0 1 I 
2.63E+-03 
l.98E-t-OO 
2.69E-0 1 
4 .73E+-02 
9.J IE-0 1 
3. 14E+-0 1 
5.02E+-02 

i 

I 

I 
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• US EPA Regio n 2 recommends quantifying dermal exposure o nly for cadmium, arseni c, PCBs. di ox ins/fu rans and pentachloropheno l, since absorption facto rs arc not avai lable fo r other chemicals of concer 
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1°E.qua tion for Intake (mg/kg-day) = 

TABLE B-16PR-18 

CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIM ENT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 

SEAD- 16 Feasibili ty Study 

Seneca Army Depot Activity 

C.S..X CF x SA x AF x ABS x EE x ED 
BWx AT 

(YariahlesJAsMI11>1i<ln.s..fur..E.arn.E.=lllOI--Jil<_)jsted at the Bottom): 
res= Chemical Concentration in Sediment, from Sedimen1 EPC Data 
tCF = Conversion Factor 

EF "" Exposure Frequency 
ED "" Exposure Duration 
BIi' = Bodyweight 

Equa1ion fo r Hazard Quotient = Chronic Dail y Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

~SA "" Surface Area Contac1 
~AF "" Adherence Factor 

Dermal Cuc. Slope Absorption 
I 

i 
Analytc Rm Dermal Factor" 

lm•/1,•.davl Im•"· •-davl-1 (unitlcssl 

Yo.!Jllilulrganus 

2-Butanone 6.0E-01 NA NA 
Acetone 1.0E-01 NA NA 

Stmi-Yolaiilc Qcgaoit5 

2,4-Dinitrotoluene 2.0E-03 6 .SE-0 1 NA 
2-Methylnaphthalene 4.0E-02 NA NA 
Acenaphthene 6.0E-02 NA NA 
Acenaphthylene NA NA NA 
Anthracene 3.0E-01 NA NA 
Benzo{a)anthracene NA 7.JE-01 NA 
Benzo(a) pyrene NA 1.SE+-01 NA 
Bcnzo(b )fluoranthene NA 7.JE-01 NA 
Bcnzo(g,h,i)pcry lene NA NA NA 
Benzo(k)fluoranthene NA 7.JE-02 1'/A 
Carbazole NA 2.0E--02 NA 
Chrysene NA 7.J E-03 NA 
Di-n-butylphtha late 9.0E-02 NA NA 
Dibenz(a.,h )anthracene NA 7.JE+OO NA 
Fluoranthene 4 .0E-02 NA NA 
lndeno( 1,2,3-0l)pyrene NA 7.JE-0 1 NA 
N-Nitrosodiphenylamine ( I) NA 4.9E-03 NA 
Phenanthrene NA NA NA 
Pyrene 3.0E-02 NA NA 
b is(2-Ethylhexyl )phthal ate 1.0E-02 2.SE-02 NA 

l.ecsticidcsiTCBs I 

I I 14,4'-DDD I NA 1.2E+-O0 NA 
14,4'-DDE NA 1.7E+OO NA 
14,4'-DDT ' 1.0E-04 I 1.7E+-O0 I NA ! i !Aroclor- 1254 1.SE-05 2.2E+OO 0.06 
Aroclor-1 260 ' 1.SE-05 I 2.2E+00 ! 0.06 
Endosulfan I I 6.0E-03 NA I NA 
Endosulfan II ! 6.0E-03 I NA NA 
Endosulfan sul fate 6.0E-03 NA NA 
Endrin aldehyde NA I NA 

I 
NA 

Heptachlor epox ide ' UE-05 9. IE+OO NA 
alpha-Ch lordane i 6 .0E-05 1.J E+OO NA 
gamma-Chlordane I 6 0E-05 I 1.3E+OO 

I 
NA 

' Millis I I 

Aluminum I NA i NA I NA 
Antimony I 4.0E-04 I NA 

I 
NA 

! Arsenic 2.4E-04 1.9E+OO 0 00 1 
Barium 3.5E-0J ' NA NA 
Beryllium 5.0E-05 4.JE+-02 NA 
Cadmium 5.0E-05 NA 0.01 
Calcium NA NA NA 
Chromium I.0E-04 NA NA 
Cobalt NA NA NA 
Copper 2.4 E-02 I NA NA 
Iron I 3 0E-0 1 NA I NA 
Lead NA NA NA 
Magnesium 

I 
NA I NA NA 

Manganese I.SE-OJ 

I 
NA NA 

Mercury 3.0E-06 NA NA 
Nickel 8.0E-04 ! NA NA 
Potassium I NA NA NA 
Selenium 4.5E-03 NA NA 
Silver I.OE-OJ NA NA 
Sodium NA NA NA 
Thallium 8.0E-05 NA NA 
Vanadium 7.0E-05 NA NA 
Zinc 7.5E-02 NA NA 

Total Hazard Quotient and Ca nce r Risk: 

: 
' 
I 

Note. Cells m this 1ab le were mtenttonall y lefi blank due to a lack of tox 1c1ty da1a 
NA= Information not available . 

AT "" Averaging Tim e 

EPC Future Construction Worker ... Fuiiire Tresti>ass,i°i'Clu1d •· 
Sediment Absorbed Dose Hazard Cancer Absorbed Dose Hazard Cancer 

Im•"' -davl Quotient ·Risk lm•11, -davl Quotient Risk 
(mo!l.o\ /Ncl /Carl /Ncl ,c.,1 

1.0IE-02 
2.38E-02 

3.04E+OO Contact to 
5.50E-02 Onsite Sediment 
3.20E--02 Not Applicable 
5.40E-02 for Future 
1.00E-01 Construction Worker 
3.39E-01 
3.SIE-01 
7.43E.-.01 
j_31&01 
4.43E-0 I 
I.I0E--01 
l.16E+OO 
2.50E-0I 
l.70E-0I 
1.60E+OO 
l .23E-01 
3.S IE-0 1 
2.88E-0I 
6.60E-0l 
2.J0E-01 

I I 7.J0E-0 1 
S.70E-0 1 
4.20E-0l 

I 

I 
I 3.00E-01 

I 
1.IE-07 8. IE-09 6E-03 2E-08 

8.00E-02 3.0E-08 2.2E-09 2E-03 5E-09 
! 2.59E-02 
I 4.J IE-03 I 

7.58E-03 i I I 

I 3.20E-03 

I l.96E-0J I I 
8 44E-0l I 

I 
i I 2.JSE-03 I 

' I I 

I 
I 

' l.69E+-04 ! I I I 5.0JE+-0 1 I ' I 7.l9E+OO ' I 4.7E-08 I 3.JE-09 2E-04 6E-09 
2.53E+-Ol I 
6,95E-0I 
4.55E+OO 2.9E-07 6E-03 
S. 14E+-04 
3.39E+-0 1 

I 
1.18E+-O I 
1.40E+-04 I .' 

I 3.JSE+-04 ' I ! 2.22E+-Ol I 

I l.02E+-04 

I I I 
I 3.3 1 E+-02 I I 2.S0E+00 

I I 4.04E+-O l 
I 2.63E+-03 I 

1.98E+OO 
2.69E-0 1 
4.73E+-02 
9.J IE-01 
3. 14E+-01 I I 5 02E+-02 

I IE-02 3E-08 
Assumptions for Future Tre.sspasser Child 

I 
CF = IE-06 kg/mg 
SA = 4625 cm2 
AF = I mg/cm2 
EF = 25 days/year 
ED = S years 

I 
BW = 50 kg I 

I AT (Ne)= I 82 5 days 
I AT (Carl = 25550 davs 

11 / 11 199 

• USEPA Region 2 recommends quantifying dermal exposure only for cadmium . arsenic , PCBs, dioxins/furans and pentachlorophenol, since absorption factors are not ava ilable for other chemicals of concern 
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TABLE B-16PR- 18 
CALCULATION O F ABSORBED DOSE AND RISK FROM DERMA L CONT ACT TO SEDI MENT 

REASONA BLE MAX IM UM EXPOSURE {RM E) - PRE-REMEDIATION 
SEAD-16 Feasibili ty Study 

Seneca Arm y Depot Activity 

jEquation for Intake (mg/kg-day) = CS x CF x SA x AF x ABS x EE x ED 
BWx AT 

:v:irjables (Assump.1ioruJ.o.l.Eat~ptor are t is1ed auhuio.lto.m).. 
1CS = Chemical Concentration in Sediment, from Sed iment EPC Data 
CF = Conversion Factor 

EF ::: ExJX>sure Frequency 
ED = ·Exposure Durati on 
BW = Bodyweight 

Equation for Hazard Quotient= Chronic Dai ly Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

I
SA= Surface Area Contact 
1AF ::: Adherence Factor 
1:AB < - '•·--•'-- "•"'-· 

Analyte 

YQlaJil<..lli:gani.cs 

2•Bu1anone 
Acetone 

S<mw,1,.lik.Qrganig 

2,4•Din itroto luene 
2-Meth ylnaph thalene 
Acenaphthene 
Accnaphthylene 
Anthracene 
Benzo{a)anthracene 
Benw(a)pyrene 
Benw(b )fluoranthene 
Benzo(g,h, i)perylene 
Benzo(k )f1uoranthene 
Carbazole 
Chrysenc 
Di-n-buty lphthalate 
Dibenz(a,h)anthracene 
Fluoranthene 
Jn de no( 1,2,J-cd)pyrene 
N•Nitrosodiphenylamine (I) 
Phenanthrene 
Pyrcne 
bis(2-Ethylhexyl)phthalate 

f<llici.d.rul'.Clls 

4.4'-DDD 
4,4'-DDE 
4,4 '-DDT 
IAroclor• 1254 

I
Aroclor• 1260 
Endosulfan I 

IEndosulfan II 
Endosulfan sulfate 
Endrin aldehyde 
Heptachlor epoxidc 
alpha.Chlordane 
gamma-Chlordane 

M<.t• ls 

!Aluminum 
!Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobah 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Si lver 
Sodium 
Thall ium 
Vanadium 

i 
Derm:11 

Rffi 

I (m ,/\-n.dav\ 
I 

6.0E-01 
1.0E-0 1 

2.0E-03 
4.0E-02 
6.0E-02 

NA 
3.0E-0 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.0E-02 
NA 

4.0E-02 
NA 
NA 
NA 

3.0E-02 
1.0E-02 

NA 
NA 

1.0E-04 
I.SE-OS 
I.SE- OS 
6 OE-03 
6 .0E-03 
6 OE-03 

NA 
I.JE-05 
6 OE-05 
6.0E-05 

NA 
4.0E-04 
2.4E-04 
3.SE-03 
5.0E-05 
5.0E-05 

NA 
' 1.0E-04 

NA 
2.4E-02 
3 OE-01 

NA 
NA 

I.SE-OJ 
J OE-06 
8.0E-04 

NA 
4.SE-03 
I.OE-OJ 

I NA 

I 
8.0E-05 
7.0E-05 

Zinc 1 7.SE-02 

I 
i 

I 

Cu c. Slopt: 
Derm al 

(mo/\-o.dav\-1 

NA 
NA 

6.SE-01 
NA 
NA 
NA 
NA 

7.JE-0 1 
1.SE.+01 
7.JE-01 

NA 
7.JE-02 
2.0E--02 
7.JE-03 

NA 
7.JEt-00 

NA 
7.JE-0 1 
4.9E-03 

NA 
NA 

2.SE-02 

l.2Et-OO 
1.7E+o0 
l.7Et-00 
2.2E+o0 
2.2Et-OO 

NA 
NA 
NA 
NA 

9. JE+oO 
I.JEt-00 
I.JE+OO 

NA 
NA 

1.9Et-OO 
NA 

4.3E+o2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Haza rd Quotient and Ca nce r Risk: 

Ab5orption 
Factor• 

(unitless) 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

0.06 
0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0.001 
NA 
NA 

0.0 1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Note Cell s m this table were mtenllonall y left blank due to a lack of tox 1c1ty data 
NA= lnfom1ation not ava ilable 

AT = Averaging Time 

EPC 
Sedim t: nt 

(mo/\-o\ 

1.0IE-02 
2.JSE-02 

3.04E+o<l 
5.SOE-02 
3.20E-02 
5.40E-02 
1.00E--01 
3.39E--OI 
l .SIE-01 
7.43E-OI 
p?E-01 
4.43£-01 
I. JOE--01 
1.1 6Et-OO 
2.SOE-0 1 
l.70E--01 
l.60Et-OO 
3.23E--O I 
3.SIE-0 1 
2.88E-O J 
6.60E-OI 
2.JOE-0 1 

7.JOE-01 
5. 70E-0 1 
4.20E-01 
3.00E-01 
8.00E-02 
2 59E-02 
4.J IE-03 
7.SS E-03 
3.20E-Ol 
I.96E-03 
8.44E-03 
2.38E-OJ 

I.69E+04 
5.0JE+o l 
7 39Et-OO 
2.SJE+OJ 
6.95E-OI 
USE+-00 
5. 14E+04 
3.l9E+o l 
l. lSE+o l 
I.40E+o4 
l .38E+04 
2.22E+OJ 
I.02E+04 
3.3 I E+02 
2.SOEt-00 
4.04E+ol 
2.6JE+03 
1.98E+oo 
2.69E-O I 
4.73E+o2 
9.J IE-0 1 
3. 14E+OI 
5.02E+o2 

Futun, Day Care Center Child 
Absorbed Do5e 

(mo"' -dav\ 
(Ncl <Carl 

Hazard 
Quotient 

Contact to 
Onsite Scdimenl 
Not Applicable 

for Future 
Day Care Center Child 

Cancer 
Risk 

I 

I 

F:utur.-IJav C are Center .Adiilt · 
Absorbed Dose 

(mo /I, -davl 
(Ncl <Carl 

Hazard 
Quotient 

Contact to 
Onsite SNliment 
Not Applicable 

for Future 
) ay Care Center Worke 

Cancer 
Risk 

11 / 11/99 

• USEPA Region 2 recommends quantifying dermal exposure only for cadmium, arsenic, PCBs, diox ins/furans and penlachlorophenol, since absorp.tion factors arc not ava ilable for other chem ica ls of concern 

h.\cngl.scncca\5 1 (, I 7ri\risk\human\ I <,\risk 1abl\rcviscd\R ISK&/Nl\dcrm.sod wk4 Page J orJ 



T
A

B
L

E
 B

-1
6P

R
-1

9 
C

A
L

C
U

L
A

T
I O

N
 O

F 
IN

T
A

K
E

 A
N

D
 R

IS
K

 F
R

O
M

 T
H

E
 I

N
G

E
ST

IO
N

 O
F

 G
R

O
U

N
D

W
A

T
E

R
 

R
E

A
SO

N
A

B
L

E
 M

A
X

IM
U

M
 E

X
P

O
SU

R
E

 (
R

M
E

) 
-

P
R

E
-R

E
M

E
D

IA
T

IO
N

 
SE

A
D

-1
6 

F
ea

si
bi

lit
y 

St
ud

y 
Se

ne
ca

 A
rm

y 
D

ep
ot

 A
ct

iv
it

y 

11
/1

1/
99

 

E
qu

at
io

n 
fo

r 
In

ta
ke

 (
m

g/
kg

:c
G

y
)-

;, 
C

W
~x

J!
v

L
E

F--
11

..E
D

 
B

W
x

A
T

 
IY

:1
1r

iab
l.c

.s_
(A

s£
um

p_
tL

0D
sJ

:o
r..

E
am

.R
c_c

_e
w

9u
c.

eJ
.,

is
~

d_
a_u

hu
lo

.t
1o

nt
l;

 
C

W
=

 C
he

m
ic

al
 C

on
ce

nt
ra

ti
on

 i
n 

G
ro

un
dw

at
er

, 
fi-

om
 G

ro
un

dw
at

er
 E

PC
 D

at
a 

IR
=

 I
ng

es
ti

on
 R

at
e 

B
W

=
B

od
yw

ei
gh

t 

E
F 

=
 -9

1'
'!.

S
!J

t&
fJ

eq
ue

nc
y=

-
=

=
=

=
=

=
=

=
=

=
=

=
=

~
 

'"
"
"
"
'"

" 
""

""
00

 -
--

-
-
-i 

-_
 _

_
_

_
_

_
_

_
 _

 
l:=

A
Yc

,:;
,g

jn
g_

Ij1
m

,_
_

 
_ _

_
_

_
_

 _ 

-
-
~

-
""

'"
oo

 '"
' ,m

m
 "'

""
'"

' -
CO

oo
• 
u.

,,, 
'"'"

'' '"
'"''

'°"
~' 

u:.:
 

-
---

J 
E

qu
at

io
n 

fo
r 

C
an

ce
r 

R
is

k
=

 C
hr

on
ic

 D
ai

ly
 I

nt
ak

e 
(C

ar
) 

x 
S

lo
pe

 F
ac

to
r 

-
-
-
-
-
-
-
-
-

--
--

A
na

ly
tc

 
O

ra
l 

R
ID

 
C

ar
e.

 S
lo

p
e 

I 
E

P
C

 
C

ur
re

nt
 S

it
e 

W
or

ke
r 

.-,-
F

ut
ur

e 
C

on
st

ru
ct

io
n 

W
or

ke
r 

O
ra

l 
G

ro
u

n
d

w
at

er
 

-
In

ta
ke

 
-
-
-
· 
1

1-1;
,.--;

;;:;
;----_

 -
C

an
ce

r 
ln

ta
_ k

c 
H

az
ar

d
 

C
an

ce
r 

In
ta

k
e 

H
az

ar
d

--r
-Ca

nccr
 

-
--

-+
-

(m
g!

_l
;s

:,l
ay

)_
 

_{
rn

g/
'4

::
da

yj
_

_
_

_
 

Q
uo

ti
en

t 
R

is
k 

_
_

 (!
!,

g/
kf

,!
l;

iy
j_

 
Q

u
ot

ie
n

t 
R

is
k 

C
!!!

g(
!! 

-d
ny

j_
_

 
Q

u
ot

ie
n

t 
R

is
k 

(!
!,

g[
k_

g~
ay

J:
!j
_

lm
g

/l
itc

!l
_

_ 
(N

',)
 _

_
 J 

_
l(

.•
r)

 
_ 

_
_

_
_

 
(N

_c
) 

(Q
,r

 
N

e 
C

a!
:)_

_
_

_
_

_
 

_ _
_

 _ 

Sc
_ ~

il
.c

_
O

_
r
g

a
n

ic
s 

3•
N

itr
oa

ni
lin

c 
4-

C
hl

or
oa

ni
li

ne
 

B
en

zo
[g

hi
)p

er
yl

en
e 

D
ib

en
z(

 a,
h 

Ja
nt

hr
ac

en
c 

ln
de

no
( 1

.2
.3

-c
d)

py
rc

nc
 

Ii
i t

rl>
AC

.O
JR

 ll
ti

 e,
, 

1.
3-

D
in

it
ro

be
nz

en
c 

2.
4

-D
in

it
ro

to
lu

en
e 

n
k

t•
b

 
C

op
pe

r 
L

ea
d 

S
od

iu
m

 
T

ha
ll

iu
m

 
V

an
ad

iu
m

 

N
A

 
4.

0E
-0

3 
N

A
 

N
A

 
N

A
 

I.
0E

-0
4 

2.
0E

-0
3 

4.
0E

-0
2 

N
A

 
N

A
 

8.
0E

-0
5 

7.
0E

-0
3 

N
A

 
N

A
 

N
A

 
7.

3
E

+
O

0 
7.

3E
-0

I 

N
A

 
6.

SE
-0

1 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 

1.
54

E
-0

2 
6

.1
6E

-0
3 

I.
00

E
-0

3 
7.

00
E

-0
4 

6.
00

E
-0

4 

4.
71

E
-0

4 
2.

4 
IE

-0
4 

5.
68

E
-0

2 
2.

4 
IE

-0
2 

4.
09

E
+

02
 

6
.1

4
E

-0
3 

2.
45

E
-0

3 

In
ge

st
io

n 
o

f 
G

ro
u

n
d

w
at

er
 

N
ot

 A
p

p
li

ca
b

le
 

fo
r 

C
u

rr
en

t 
S

it
e 

\V
or

k
cr

 

l.
21

E
-0

4 

9
.2

2E
-0

6 
4

.7
2E

-0
6 

I.
I 

I E
-0

3 

l.
20

E
-0

4 
4.

79
E

-0
5 

4.
89

E
-0

6 
4

. !
9E

-0
6 

l.
68

E
-0

6 

3E
-0

2 

9E
-0

2 
2E

-0
3 

3E
-0

2 

2E
+

00
 

7E
-0

3 

4E
-0

5 
3E

-0
6 

IE
-0

6 

In
ge

st
io

n 
o

f 

G
ro

u
n

~
w

at
er

 
N

ot
 A

p 
li

ca
b

le
 

fo
r 

F
 l

ur
e 

C
o

n
st

ru
ct

ip
n

 \
V

or
k

er
 

-
-
-
+

-
-
-
-
-
-

,_
 -

-
-
-
-
-
+

=
=

-
·
=

 t
-
=

=
=

=
+

-
=

-
-
-
-
-
-
-
=

-
+

=
=

=
=

=
+

-
=

=
=

=
+

-
-
-
-
-
-
~
-
-

T
ot

al
 H

az
ar

d 
_Q

uo
tie

nt
_!

rn
d 

C
an

ce
r 

R
is

k:
 

N
ot

e:
 

C
el

ls
 in

 t
hi

s 
ta

bl
e 

w
er

e 
in

te
nt

io
na

ll
y 

le
ft

 b
la

nk
 d

ue
 t

o 
a 

la
ck

 o
f t

ox
ic

it
y 

da
ta

. 
N

A
=

 I
nf

or
m

at
io

n 
no

t 
av

ai
la

bl
e.

 

h:
\e

ng
\s

en
ec

al
s 1

6 
I 7

ri
lr

is
k\

hu
m

an
\ 1

6\
ri

sk
ta

bl
lr

ev
is

ed
lin

gg
w

. w
k4

 

.
.
1

.
.
.
-
-
-
-

_
, 

2E
+0

0 
4E

-0
_L

_,
 _

_
__

_
_

 _ 
ss

um
pt

io
ns

 f
or

 F
ut

ur
e 

In
du

st
ri

al
 W

or
k

er
 

-
-
-
'-

-

JR
=

 
2 

li
te

rs
/d

ay
 

E
F 

=
 

25
0 

da
ys

/y
ea

r 
E

D
=

 
25

 
ye

ar
s 

B
W

 =
 

70
 

kg
 

A
T

(N
c)

=
 

91
25

 
da

ys
 

A
T

 (
C

ar
)~

 
_ 

25
55

0 
da

ys
 

-
-
-
-
-
-

Pa
ge

 I
 o

f2
 



T
A

B
L

E
 B

-1
6P

R
-1

9 
C

A
L

C
U

L
A

T
IO

N
 O

F
 I

N
T

A
K

E
 A

N
D

 R
IS

K
 F

R
O

M
 T

H
E

 I
N

G
E

S
T

IO
N

 O
F

 G
R

O
U

N
D

W
A

T
E

R
 

R
E

A
S

O
N

A
B

L
E

 M
A

X
IM

U
M

 E
X

P
O

S
U

R
E

 (
R

M
E

) 
-

P
R

E
-R

E
M

E
D

IA
T

IO
N

 
S

E
A

D
-1

6 
F

ea
si

bi
li

ty
 S

tu
d

y 
Se

ne
ca

 A
rm

y 
D

ep
ot

 A
ct

iv
it

y 

I I
ii

 1/
99

 

qu
at

io
n

fo
rl

n
ta

k
e(

m
g

/k
g

-d
ay

)
=

 
~

U
l ..

 x.
EE

.Js
.T

u-
-

· 
· 
-=~

-=-· ·
 ·· 

• --•
 

• ·-
; 

B
W

 x
 A

T
 

E
qu

at
io

n 
fo

r 
H

az
ar

d 
Q

uo
ti

en
t

=
 C

hr
on

ic
 D

ai
ly

 I
nt

ak
e 

(N
c)

/R
ef

cr
en

ce
 D

os
e 

_ ..
 a.c

il
tb

ks
_(

A
ss

_um
p_

1i
_o

os
_i

ot
..E

;,c
l:t

_E
c_<

;J;
pJ

o.L
ll!

:.<
:...

Li
sL

@
._a

ub
..<

:...
13_

Q
tto

m
}:

 
IC

W
 =

 C
h

em
ic

al
 C

on
ce

nt
ra

ti
on

 in
 G

ro
u

nd
w

at
er

, 
fr

om
 G

ro
un

dw
at

er
 E

P
C

 D
at

a 
E

D
=

E
xp

os
ur

e 
D

ur
at

io
n 

E
qu

at
io

n 
fo

r 
C

an
ce

r 
R

is
k

=
 C

hr
on

ic
 D

ai
ly

 I
nt

ak
e 

(C
ar

) 
x 

S
lo

pe
 F

ac
to

r 
JR

 =
 I

ng
es

ti
on

 R
at

e 
B

W
=

B
od

yw
ei

gh
t 

E
l; _

=.
.fa

<p
.Q

su
r.e

...E
u;

,_q
u_

co
~=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

',
!"

:::
A

Y-
ec

a&
!!!

&
,J

irr
u 

--
O

ra
l 

C
ar

e.
 S

lo
p

e 
E

P
C

 
F

ut
ur

e.
 T

ri
's

sn
as

sc
t'

 C
hi

ld
· 

.:: 
--

A
n

al
yt

e 
R

ID
 

O
ra

l 
G

ro
u

n
d

w
at

er
 

In
ta

k
e 

H
az

a
rd

 
,_

_.
:_

,_
_l

m_
_g

/_l
<g

:d
ay

J_
 

Q
u

ot
ie

n
t 

~
8

:.
Q

i'
.Y

L
 

~
g

i!
s&

:_
~)

.:_
L 

_
un

g/l
i\f_

CL
 

,_
,'.

 _ _
(~

c)
 _

_
_

 r
-
-(

!;
a
r\

 

S_
eJ

Jti
Y.

QJ
.a

ti
le

_O
_c

g~
gi

cs
 

In
ge

st
io

n 
o

f 
3-

N
itr

oa
n

ili
nc

 
N

A
 

N
A

 
l.

54
E

-0
2 

G
ro

u
n

d
w

a
te

r 
4-

C
hl

or
oa

ni
li

n
e 

4
.0

E
-0

3 
N

A
 

6
.1

6E
-0

3 
N

ot
 A

p
p

li
ca

b
le

 
B

cn
zo

[g
hi

)p
cr

yl
en

c 
N

A
 

N
A

 
I.

00
E

-0
3 

fo
r 

F
ut

ur
e 

D
ib

cn
z[

 a,
h )

an
th

ra
ce

ne
 

N
A

 
7.

3
E

+
00

 
7.

00
E

-0
4 

T
re

ss
pa

ss
cr

 C
h

il
d

 
ln

de
n

o
[ 1

.2
,3

-c
d)

py
re

ne
 

N
A

 
7.

3
E

-0
1 

6.
00

E
-0

4 

!'i
itu

ta
£l

!ll
lA

.tk
s. 

1,
3-

D
in

it
ro

be
nz

cn
c 

I.
0

E
-0

4 
N

A
 

4
.7

1E
-0

4 
2_

4:
D

in
it

ro
to

lu
en

e 
2

.0
E

-0
3 

6.
SE

-0
1 

2.
41

E
-0

4 

M
eJ

al
~ 

C
o

pp
er

 
4

.0
E

-0
2 

N
A

 
5.

68
E

-0
2 

L
ea

d 
N

A
 

N
A

 
2.

41
E

-0
2 

S
od

iu
m

 
N

A
 

N
A

 
4

.0
9E

+
0

2 
T

h
al

li
u

m
 

8.
0

E
-0

5 
N

A
 

6
.1

4E
-0

J 
V

an
ad

iu
m

 
7.

0E
-0

3 
N

A
 

2.
45

E
-0

J 

--
·--

--•
-

T
ot

al
 H

az
ar

d 
Q

!i
ot

ie
nt

 a
nd

 C
an

ce
r 

R
is

k:
 

__
_ 

_ 
_ 
_

_
_

_
_

_
_

 -
· 

-
-

---
--

--
-

-·-
-
-

-
-

-· 
N

ot
e:

 C
el

ls
 in

 t
hi

s 
ta

bl
e 

w
er

e 
in

te
nt

io
na

ll
y 

le
ft

 b
la

n
k 

du
e 

10
 a

 l
ac

k 
o

f 
to

xi
ci

ty
 d

at
a.

 
N

A
=

 I
n

fo
rm

at
io

n 
no

t 
av

ai
la

b
le

. 

h:
\e

ng
\s

en
ec

a\
s l

 6
 l 7

ri
\r

isk
\h

um
an

\l
 6\

ri
sk

ta
bl

\r
ev

is
ed

\in
gg

w
. w

k4
 

C
an

ce
r 

R
is

k 

-
-
-
-
-

.. 
F

u
tu

re
 D

av
 C

ar
e 

C
en

ff
r 

C
hi

ld
 

·>
 

/
F

ii
tu

re
D

av
 C

ar
e 

C
en

te
r 

A
du

~_
 

In
ta

ke
 

H
az

ar
d 

C
an

ce
r 

In
ta

ke
 

H
az

ar
d

 
C

an
ce

r 
lm

g[
!!

g,
d~

~ 
Q

u
ot

ie
n

t 
R

is
k 

lm
•/

k
 -

d
ay

J_
 

Q
u

ot
ie

n
t 

R
i~

k 
/N

cl
 

IC
•!

)
.· 

/N
e\

 
(Q

u:
)_

 
-
-
-
-
-

f
-
-
-
~

-
-

2
.8

1 E
-0

4 
7E

-0
2 

l.
21

E
-0

4 
3E

-0
2 

2.
74

E
-0

6 
2E

-0
5 

4.
89

E
-0

6 
4E

- 0
5 

2.
35

E
-0

6 
2E

-0
6 

4
. I

 9
E

-0
6 

3E
-0

6 

2
.1

5E
-0

5 
2E

- 0
I 

9.
22

E
-0

6 
9E

-0
2 

1. 
I0

E
-0

5 
9.

43
E

-0
7 

6E
-0

3 
6E

-0
7 

4
.7

2E
-0

6 
l.

68
E

-0
6 

2
E

-0
3 

IE
-0

6 

2
.5

9E
-0

3 
6

E
-0

2 
l.

l 
lE

-0
3 

3E
-0

2 

2.
S

0E
-0

4 
4E

+
00

 
l.

20
E

-0
4 

2E
+

00
 

I.
I 2

E
-0

4 
2E

-0
2 

4
.7

9E
-0

5 
7E

-0
J 

4E
+

00
 

2E
-0

5 
2E

+
00

 
4E

-0
5 

A
ss

um
pt

io
ns

 f
or

 F
ut

ur
e 

D
ay

 C
a

re
 C

en
te

r 
C

hi
ld

 
A

ss
u

m
p

ti
on

s 
fo

r 
F

u
tu

re
 D

i:-
y 

C
ar

e 
C

en
te

r 
A

d
u

lt
 

IR
=

 
I 

li
te

rs
/d

ay
 

JR
=

 
2 

li
te

r s
/d

ay
 

E
F

=
 

25
0 

da
ys

/y
ea

r 
E

F 
=

 
25

0 
da

ys
/y

ea
r 

E
D

=
 

6 
ye

ar
s 

E
D

=
 

25
 

ye
ar

s 
B

W
=

 
15

 
kg

 
B

W
=

 ·
 

70
 

kg
 

A
T

(N
c)

=
 

2
19

0 
da

ys
 

A
T

 (
N

e)
=

 
91

25
 

da
ys

 
A

T
/C

ar
\

=
 

25
55

0 
da

vs
 

A
T

/C
ar

\=
 

25
55

0 
da

ys
 

-
-
-
·
-

Pa
ge

 2
 o

f2
 



\ 



SENECA ARMYDEPOT ACTIV ITY FINAL FS REPORT FOR SEAD-16 AND SEAD- 17 

SEAD-16 

POST REMEDIATION 

P:\PIT\Proj ec ts\SENECA \S I 6 17FS\Final 2000\Tex t\appcndi x\a ppll y.doc September 2000 



I 
I 
i 

I 
I 

I 

I 

I 
I 

I 

I 
I 

' 
i 

I 

: 
' 

TABLE B-16PO-I 

CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 
REASONABLE MAXI.MUM EXPOSURE (RME) - POST REMEDIATION 

SEAD-16 Feasibility Study 
Seneca Army Depot Activity 

EXPOSURE/RISK HAZARD 
RECEPTOR EXPOSURE ROUTE CALCULATIONS 

Table Number 

Cl!RBEl'iI SIIE }YORKER Inhalation of Dust in Ambient Air Table B-16PO-7 

Ingestio!l of Onsite Soils Table B-l 6PO-8 

Dermal Contacl to Onsite Soils Table B-16PO-9 

TOTAL RECEPTOR RISK fNe & Carl 

[l!Il!RE INDl!SIBIAL '!YORKER Inhalation of Dust in Indoor Air NA 

Ingestion of Indoor Dust NA 

Dermal Contact to Indoor Dust NA 

lngesti~n oJ Groundwater Table B-16PR-19 . . 
TOTAL RECEPTOR RISK fNe & . Car) 

fl!IJ!RE ON-SIIE Inhalation of Dust in Ambient Air Table B-16PO-7 
CONSTRl!CTIQN }YORKERS 

Ingestion of Onsite Soils Table B-16PO-8 

Derma l Contact to Onsite Soils Table B-16PO-9 

TOTAL RECEPTOR RISK (Ne & Car) 

fl!IlrRE IBESSl'.ASSER_ Inha lation of Dust in Ambient Air Table B-16PO-7 

Ingestion of Onsite Soils Table B-16PO-8 

Dermal Contact to Onsite Soils Table B-16PO-9 

Dermal Contact to Surface Water while Wading Table B-l6PR-1 6 

Ingestion of Onsite Sediment NA 

Dermal Contact to Sediment while Wading NA 

TOTAL RECEPTOR RJSK fNe & Carl 

£l1IURE l!Al' CABE CENIEB CHILil Inhalation of Dust in Ambient Air Table B-1 6PO-7 

Ingestion of Onsite Soils Table B-16PO-8 

·Dermal Contact to Omite Soils Table B-16PO-9 

Ingestion of Groundwater Table B-16PR-l 9 

TOTAL RECEPTOR RISK (Ne & Car) 

El!Il!RE l!Al' CABE CENIEB }YORKER I 
Inhalation of Dust in Ambient Air Table B-l6PO-7 

Ingestion of Onsite Soils Table B-16PO-8 

Dermal Contact to Onsite Soi ls Table B-16PO-9 

Ingestion of Groundwater Table B-16PR-1 9 

TOTAL RECEPTOR RISK /Ne & Carl 

Notes : 
Remediation consists of removal of all surface and subsurface so ils with lead concentrations > I 250ppm and sediments with lead concentrations > 3 l ppm. 
NA = Not Applicable. Indoor dust and sediment will be remediated resulting in minimal risk by this exposure route. 

INDEX 

IE-04 

JE-03 

5E-04 

.lE-0.l 

NA 

NA 

NA 

2E+oo 

]F+nn 

IE-02 

2E-0I 

7E-03 

ZE=1ll. 

4E-0S 

2E-02 

IE-03 

7E-03 

NA 

NA 

JE-0] 

2E-03 

JE-01 

IE-02 

4E+OO 

JF.+nn 

IE-03 

JE-02 

7E-03 

2E+oo 

,.-+nn 

11111 199 

CANCER 
RISK 

4E-12 

2E-06 

IE-08 

,P.n6 

NA 

NA 

NA 

4E-05 

dF-0, 

2E-II 

4E-06 

5E-09 

dF.-116 

4E-13 

JE-06 

SE-09 

SE-07 

NA 

NA 

dF.-116 

JE-11 

6E-05 

5E-08 

2E-05 

,,.._n< 

SE-II 

JE-05 

IE-07 

4E-05 

7F_n< 

Paa;c I ort 
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TABLE B- 16PO-J 

Surface Soils E1posure Point Concenlralion Summary - Post Remed iation 

Analyte No ofValid No. of 
Analyses Rejcc1ed 

Volatile Orga nics 
I, 1,2,2-Tetrachloroethanc 37 0 
Acetone 36 I 
Benzene 36 I 
Carbon disulfide 36 I 
Chloroform 36 I 
Methylene chloride 36 I 
Toluene 37 0 

Total Xylenes 37 0 

Semivolatile O rga nics 
2,4-Dinitrotoluene 37 0 
2,6-Dinitrotoluenc 29 8 
2-Melhylnaphlhalene 37 0 
2-Melhylpheno l 29 8 
Accnaphthenc 37 0 
Accnaphlhy lene 3 1 6 
Anthracene 37 0 
Benzo(a)anthracene 37 0 
Benzo(a)pyrenc 37 0 
Benzo(b )fluoranthene 37 0 

B enz.o(gh i )J>CTY I en e 37 0 
Benzo(k)fluoranlhene 37 0 
Bis(2-Elhylhexyl)phlhala1e 36 I 
Carbaz.ole 37 0 
Chrysene 37 0 
Dibenz.(a,h)anthracene 37 0 
Dibenzofuran 37 0 
Diethyl phthalate 29 8 
Di-n-butylphthalate 37 0 
Fluoranthene 37 0 
Fluorene 37 0 
lndeno( 1,2,3-cd)pyrene 37 0 
Naphthalene 37 0 
N-Nitrosodiphenylamine J S 2 
Pentachlorophenol JS 2 
Phenanthrene 37 0 
Pyrene 37 0 

Pesticides/PCBs 
4,4'-DDD 37 0 
4,4'-DDE 37 0 
4,4'-DDT 37 0 
A lpha-Chlordane 37 0 
Aroclor- 1260 37 0 
Beta-BHC 37 0 
Delta-BHC 37 0 
Dieldrin 37 0 
Endosulfan I 37 0 
Endosulfan II ' 37 ·t 0 
Endosulfan sulfate 37 0 
Endri n 37 0 
Endrin aldehyde 37 0 
Endrin ketone 37 0 
Gamma-Chlordane 37 0 
Heptachlor epoxide 37 0 

Metals 
Antimony 37 0 
Barium 37 0 
Copper 37 0 
Lead 37 0 
Mercury 37 0 
Selenium 37 0 

· Thall ium 37 0 
Zinc 37 0 

Herbicides 
2,4 ,5-T II 0 

Nitoraromatics 
2,4-Dinitrotoluene 37 0 
2,6-Dinitroto luene 37 0 

• Refer to text for a detail ed discussion or EPC determination. 

No. of 
Hits 

I 

I 

J 

2 

2 

2 

II 

I 

7 

4 

4 

I 

6 

6 

8 

19 

- 2 1 

20 

18 

17 

7 

7 

2 5 

12 

3 

2 

9 

2 5 

3 

15 

5 
9 

I 

20 

26 

3 

22 

21 

6 

2 

I 

I 

2 

II 

J 

I 

J 

2 

4 

5 
4 

2 1 

37 

37 

37 
27 

22 

II 

37 

I 

12 

2 

SEAD 16 - Feas ibil ity Study 

Seneca Army Depot Activity 

Frequency Mean Standard 
Deviation 

1% \ /mwku) /mo/Im) 

3.00% 6.59E-03 3.73E-0l 
3.00% 6.0JE-03 2 .26E-0l 
8.00% S.BBE-03 I.BBE-03 
6 .00% S.BSE-03 UBE-OJ 
6.00% 4.44E-0J I.9J E-Ol 

6 .00% S.90E-0l 1.78E-0J 
30.00% 6. 14E-0J 4 . IBE-03 

3 .00% 6.S0E-03 3.67E-03 

19.00% 1.93E+-OO 7.46E+-OO 

14 .00% 2. 12E-0I 9 .72E-02 

11.00% 1.06E+-OO 3 .26E+-OO 
3.00% 2.24E-OI 9 .21E-02 

16.00% 2.48E+-OO 1. I BE+-01 
19.00% 2.J IE-01 l.69E-O I 
22.00% J .79E+-OO 1.97E+-01 
51.00% 6.S?E+-00 3.6JE+-OI 
57.4)0% 6 .14E+-OO l .28E+-01 
54.00% 6.22E+-OO l .28E+-OI 
49.00% 3.39E+-OO 1.64E+-01 
46.00% S. I 7E+-OO 2.79E+-O I 
19 .00% S.70E-O I l.23E+-OO 
19.00% 2.94E+-OO l.46E+-01 
68.00% 6.54E+-OO 3 .61E+-O I 
32.00"/, 1.84E+-OO 8.0SE+-00 
8.00"/o l.91E+-OO 8.21E+-OO 
7.00"/o 2.16E-0I 1.0SE-01 

24.00"/o 1.76E+-OO 7.49E+-OO 
68.00"/, I.S0E+-01 8.70E+-Ol 
8.00% 2 .67E+-OO 1.28E+-OI 

41.00"/, 3.36E+-OO 1.64E+-O l 
14 .00"/, 2 .JJE+-00 1.0BE+-01 
26.00% 3.78E-0I 4.98E-0 l 
3.00"/o 9.79E-0 1 I. I SE+-00 
54.00% i.JBE+-01 8.0SE+-01 
70.00% 1.04E+-01 S.91E+-O I 

8.00% 2.97E-03 3.60E-03 
59.00% 1.42E-02 2 .48E-02 
57.00"/, 8.72E-0J I.SBE-02 
16.00"/, 2.04E-03 2.20E-0l 

5.00"/o 3. 14E-02 3.82E-02 
3.00% 1.79E-03 3.l6E-03 
3.00"/o 1.SJE-03 1.BSE-03 
5.00% 3.0JE-03 4 .20E-03 

30.00% 1.SIE-02 7.0SE-02 
k.00% 3.06E-03 3.60E-03 
3.00% 2.96E-03 3.BBE-03 
8.00"/o 3.BBE-03 7.23E-03 

5.00"/o 3.0JE-03 3.64E-0J 
11 .00% 4.46E-03 1.16E-02 

14.00"/o 2. 16E-03 2 .52E-0l 
11.00"/o I.SSE-OJ 1.84E-0l 

57.00% 2.57E+-OO 3.2JE+OO 

100.00% 9. ISE+-0 1 4.93E+-Ol 

100.00"/o S.66E+O I S. 19E+-O I 
100.00"/o 1.B SE+-02 2.20E+-02 
73 .00"/o 1.90E-0 I 3.00E-01 
59.00% 6.00E-01 4.90E-0I 

30.00% S.70E-0 I 4 .S0E-01 
100.00¾ 1.27E+-02 I .96E+-02 

9.00% 3.29E-0J 1.67E-0l 

32.00% 2 40E+-OO l.21E+-0 1 

5.00% l .23E-01 2.36E-0I 

Max Hit 

lmwk•l 

1.0SE-02 

7.00E-03 

S.OOE-03 

6 .S0E-03 

2 .00E-03 

l .OOE-03 

1.00E-02 

7.00E-03 

2.20E+-OO 

I.BOE-O J 

1.90E+-OI 

1.20E-01 

7.20E+-OI 

3. I0E-01 

1.20E+-02 

2 .20E+-02 

2 .00E+-02 

2 .00E+-02 

1.00E+-02 

1.70E+-02 

2. I0E+-00 

8.90E+-01 

2.20E+-02 

4.90E+-01 

S.OOE+-01 

1.90E-02 

1.J0E+-00 

S.J0E+-02 

7.B0E+-01 

1.00E+-02 

6.60E+-OI 

6.B0E-01 

1.20E+-OO 

4.90E+-02 

3.60E+-02 

S.OOE-03 

1.40E-01 

8.90E-02 

8.60E-03 

1.I0E-01 

2.00E-02 

2.20E-03 

2.60E-02 

4.J0E-01 

S.OOE-03 

2.00E-02 

4.J0E-02 

6.S0E-03 

7. I0E-02 

9.40E-03 

2. I0E-03 

l.71E+-Ol 

2. 11 E+-02 

2.04E+-02 

7.20E+-02 

1.20E+-OO 

1.60E+-OO 

1.B0E+-00 

1.27E+-03 

8.J0E-03 

7.40E+-OI 

9.00E-0 1 

Normal? 95% UCL Exposure Point 
of Mean Concentration (EPC)• 
(mo/ko) (mwke) 

FALSE 7. IJE-03 7. IJE-03 
FALSE 6.S IE-03 6 .S IE-03 
FALSE 6 .SJE-03 S.OOE-03 
FALSE 6 .JJE-03 6.JJE-03 
FALSE S. 12E-03 2 .00E-03 
FALSE 6.JBE-03 l .OOE-03 
FALSE 7.49E-0l 7.49E-03 
FALSE 6.99E-03 6.99E-03 

FALSE l.73E+-OO 1.73E+-OO 
FALSE 2.54E-OI 1.B0E-0 1 
FALSE I.0BE+-00 1.0BE+-00 
FALSE 2.S0E-0 1 1.20E-O l 
FALSE l. 74E+-OO I. 74E+-OO 
FALSE 2.98E-O l 2.98E-O i 
FALSE l.71E+-OO 1.7 IE+-00 
FALSE 4 .73E+-OO 4 .73E+-OO 
FALSE 6 .6JE+-OO 6.6JE+-OO 
FALSE 6 .BBE+-00 6 .BBE+-00 
FALSE 3. 12E+-OO 3. 12E+-OO 
FALSE 3.JBE+-00 3.JBE+-00 
FALSE 1.26E+-OO 1.26E+-OO 
FALSE 1.?JE+-00 1.73E+-OO 
FALSE S.59E+-OO S.59E+-OO 
FALSE l.86E+-OO l.86E+-OO 
FALSE 1.40E+-OO 1.40E+-OO 
FALSE 3. 17E-0I 1.90E-02 
FALSE l.30E+-00 I.J0E+-00 
FALSE 6 .28E+-OO 6 .28E+-OO 
FALSE l.49E+-OO 1.49E+-OO 
FALSE 3 .0?E+-00 3.07E+-OO 
FALSE l.6JE+-OO 1.63E+-OO 
FALSE 6 .0BE-01 6 .0BE-01 
FALSE I.I 7E+-OO 1.1 7E+-OO 
FALSE 4.89E+-OO 4 .89E+-O0 
FALSE 6.7SE+OO 6.7SE+-O0 

FALSE 3.24E-03 3.24E-03 
FALSE 2 .29E-02 2.29E-02 
FALSE I.I IE-02 I.IIE-02 
FALSE 2.46E-0J 2.46E-03 
FALSE 3.46E-02 3.46E-02 
FALSE I.BOE-OJ I. BOE-OJ 
FALSE 1.66E-OJ 1.66E-03 

FALSE 3.29E-0l 3.29E-0l 
FALSE 8.79E-0l 8.79E-03 

FALSE 3.37E-03 3.37E-03 
FALSE 3. 17E-0J 3. 17E-03 
FALSE 4.0SE-03 4 .0SE-03 

FALSE 3.34E-0l 3.34E-Ol 

FALSE 4.0BE-03 4 .0BE-03 

FALSE 2.60E-03 2.60E-0l 

FALSE l.70E-0J 1.70E-0l 

FALSE 4.78E+-O0 4. 78E+-OO 

FALSE I.I 0E+02 I.I 0E+02 

FALSE 6.98E+-O I 6 .98E+-01 
FALSE 3.54E+-02 3.54E+-02 
FALSE 3.S0E-01 3.S0E-01 

FALSE 9.B0E-01 9.B0E-0 1 
FALSE 9 .20E-0 1 9.20E-0 I 
FALSE i.JJE+-02 l.3JE+-02 

FALSE 4 02E-03 4.02E-03 

FALSE 1.26E+-OO 1.26E+-OO 

FALSE 1.2JE-0 1 1.23E-0I 

• • 2,4-Dinitrotoluene and 2,6-Dinitroto luene were analyzed for as semivolatile organics and nitroaromatics . The m~thod yielding the higher EPC was used in the risk assessment. 
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TABLE B-16P0-4 

Total So ils Exposurr Point Concentra tion S ummary• Post Remediation 

Analyte No. of Valid No. of 
Analyses Rej ec!ed 

Vo latile Organics 
I, 1,2 ,2-TetracUoroethane 42 0 
Acetone 42 0 
Benzene 4 1 I 
Carbon disulfide 4 1 I 
Chloroform 41 I 
Methyl ethyl ketone 41 I 
Methylene chloride 4 1 I 

Toluene 42 0 

Total Xylenes 42 0 

Semivolatilc Orianics 
2,4-binitrotoluene 42 0 
2,6-Dinitrotoluene 33 9 
2-Mcthylnaphthalene 42 0 

2-Methylphenol 33 9 
Acenaphthene 42 0 
Acenaphthylene 37 5 
Anthracene 42 0 
Benm(a)anthracene 42 0 
Benzo(a)pyrene 42 0 
Benz.o(b)fluoranthene 42 0 
Benzo(ghi)perylene 42 0 
Bcnzo(k)fluoranthene 42 0 
Bis(2-Ethylhexy l)phthalate 42 0 
Butylbenzylphthalate 33 9 

Carbazole 42 0 
Chrysene 42 0 
Dibenz(a,h)anthracene 42 0 
Dibenz.ofuran 42 0 
Diethyl phthalate 33 9 
Di-n-butylphthalate 42 0 
Fluoranthene 42 0 
Fluorene 42 0 
Indeno{l ,2,3-cd)pyrene 42 0 
Naphthalene 42 0 
N-Nitrosodiphenylamine 40 2 
Pentachlorophenol 40 2 
Phenanthrene 42 0 
Pyrene 42 0 

Pesticidcs/PCBs 
4 ,4'-DDD 42 0 
4,4'-DDE 42 0 
4 ,4'-DDT 42 0 
Alpha-Chlordane 42 0 
Aroclor-1260 42 0 

Beta-BHC 42 0 
Delta-BHC 42 0 
Dieldrin 42 0 
Endosu lfan I 42 0 
Endosulfan 11 42 0 
Endosulfan su lfate 42 0 
Endrin 42 0 
Endrin aldehyde 42 0 
Endrin keton e 42 0 

Gamma-Ch lordane 42 0 
Hcptachlor epoxide 42 0 

Metals 
Antimony 42 0 

Barium 42 0 
Copper 42 0 

Lead 42 0 
Mercury 42 0 
Selenium 42 0 
Thallium 42 0 
Zinc 42 0 

Herbicides 
2 ,4,5-T I I 0 

Nitro aromatics 
2 ,4-Dinitrotoluene 42 0 
2,6-Dinitrotoluene 42 0 

• Refer to text for a detailed discussion ofEPC determination 

No. of 
Hits 

I 
3 

5 

2 

2 

I 

2 
14 

I 

9 

5 
5 
I 

6 
7 

10 

22 

25 
24 

22 

21 

8 
I 

7 

29 
15 

4 

2 

II 
29 

3 
19 

6 

10 

2 

24 

30 

3 

23 

23 

6 

2 

I 

I 
3 

IJ 

3 

I 
4 

2 

4 
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4 

23 

42 

42 

42 

30 

25 
12 

42 

I 

15 

2 

SEAD 16 - Feuibili ty Study 
Seneca Army Depot Activity 

Frequency Mean Standard 
Deviation 

(%\ (mn/1,n\ (mol \co\ 

2.00% 6.48E-03 3.51E-03 
7.00¾ 7.55E-03 7.20E-03 
12.00% 5.67E-03 l.95E-03 
5.00% 5.82E-03 l.49E-03 
5.00% 4.51E-03 1.85E-03 
2.00% 5.98E-03 l.54E-03 
5.00% 5.87E-03 l.67E-03 

33 .00% 5.94E-03 4.00E-03 
2.00% 6.39E-03 3.45E-03 

21.00% l.77Et-OO 7.0!Et-00 
15.00% 2.0BE-01 9. 18E-02 
12.00"/4 9.75E-01 3.06Et-OO 
3.00"/4 2.20E-Ol 8.72E-02 
14.00"/4 2.23Et-OO I.IIE+-01 
19.00"/4 2.46E-OI l.91E-01 
24.00% 3.36Et-OO 1.85E+-01 
52 .00% 5.8 1Et-OO 3.39E+-OI 
60.00% 5.45E+-OO 3.08E+-OI 
57.00% 5.50E+-OO 3.08E+-0 1 
52 .00°/4 3.27E+-OO l.54E+-01 
50.00% 4.58Et-OO 2.62E+-OI 
19.00% l.6 1E+-OO 7.03Et-OO 
3.00% 2. IBE-01 9.22E-02 
17.00% 2.63E+-OO 1.37E+-OI 

- 69.00% 5.79E+-OO 3.39E+-01 
36.00"/, l.69E+-OO 7.56E+-OO 
10.00"/4 1.72Et-00 7.7 1E+-OO 
6.00°/o 2. I 2E-OI 9.86E-02 
26.00"/4 l.59E+-OO 7.03Et-OO 
69 .00°/, l.32E+-O I 8.17E+-O I 
7.00% 2.39Et-OO l.20E+-OI 

45.00% 3. I 5E+-OO l.54E+-0 1 
14.00"/, 2.09E+-OO 1.02E+-OI 
25.00"/4 3.82E-01 4.78E-OI 
5.00% 9.51E-OI 1.IIE+-00 
57.00% l.22E+-OI 7.5 5E+-OI 
7 1.00"/, 9. 19E+-OO 5.55E+-OI 

7.00"/4 l.25E-03 4.21E-03 
55.00"/, l.33E-02 2.35E-02 
55 .00°/o 8.34E-03 I.SOE-02 
14.00°/o 2.13E-03 2.43E-03 
5.00% 3.40E-02 4.37E-02 

2.00% l. 9 1E-03 3.40E-03 
2.00"/, l.68E-03 2.18E-03 
7.00"/, 3.54E-03 4.85E-03 

31.00"/, l.38E-02 6.61E-02 
.7.00% 3.33E-03 4.20E-03 
2.00"/4 3.24E-03 4.42E-03 
10.00"/4 4.06E-03 7.19E-03 
5.00"/4 3.JOE-03 4.23E-03 
10.00"/4 4.56E-03 l.l l E-02 
12.00"/4 2.23E-03 2.69E-03 

10.00"/4 l.69E-03 2.18E-03 

55.00"/4 2.55Et-OO 3.23E+-OO 
100.00"/4 9.39E+-O I 4.97E+-OI 
100.00% 5.79E+-O I 5.48E+-O l 
100.()()% 1.92E+-02 2.3 IE+-02 
71.00"/4 2.30E-O I 3.90E-OI 
60.00"/4 6. IOE-0 1 4.80E-OI 
29.00"/4 5.70E-OI 4.20E-OI 
100.00"/4 1.24E+-02 1.84E+-02 

9.00"/4 3.29E-03 1.67E-03 

36.00"/4 2.14E+-OO l. 14E+-O I 
5.00"/4 1.16E-Ol 2.22E-Ol 

Max.Hit 

(molko) 

1.05E-02 

4.60E-02 

5.00E-03 
6.50E-03 

2.00E-03 

5.00E-03 

3.00E-03 

1.00E-02 

7.00E-03 

2.20Et-OO 

l.80E-OI 

l.90E+-01 

l.20E-OI 
7.20E+-01 

3. IOE-01 

l .20E+-02 

2.20E+-02 

2.00E+-02 

2.00E+-02 

1.00E+-02 

1.70E+-02 

2. IOE+-00 

I .80E-02 

8.90E+-01 

2.20E+-02 

4.90E+-01 

5.00E+-01 
l.90E-02 

UOE+-00 

5.30E+-02 

7.BOE+-01 

1.00E+-02 

6.60E+-O I 
6.80E-OI 

1.20E+-OO 

4.90E+-02 

3.60E+-02 

5.00E-03 

l.40E-Ol 

8.90E-02 

8.60E-03 

I.IOE-01 

2.00E-02 

2.20E-03 

2.60E-02 

4.30E-OI 

5.00E-03 

2.00E-02 

4.30E-02 
6.50E-03 

7. IOE-02 

9.40E-03 

2. IOE-03 

1.71E+-01 

2. I IE+-02 

2.06E+-02 

7.9 1E+-02 

l.90E+oo 
1.60E+-OO 

1.80E+-OO 

l.27E+-03 

8.30E-03 

7.40E+-OI 

9.00E-01 

Normal? 95% UCL Exposure Point 
of Mean Concentration (EPC)• 
(mo/k ,,) (mo l l<e\ 

FALSE 6.92E-03 6.92E-03 
FALSE 8.20E-03 8.20E-03 
FALSE 6.39E-03 5.00E-03 
FALSE 6.23E-03 6.23E-Ol 
FALSE 5. 14E-03 · 2.00E-03 
FALSE 6.30E-03 5.00E-03 
FALSE 6.28E-03 3.00E-03 
FALSE 7.12E-03 7. 12E-03 
FALSE 6.81E-03 6.BIE-03 

FALSE I.SBEt-00 1.58E+oo 
FALSE 2.42E-01 1.BOE-01 
FALSE 9.25E-01 9.25E-OI 
FALSE 2.41E-Ol 1.20E-OI 
FALSE l.39Et-OO 1.39E+oo 
FALSE 3.07E-OI 3.07E-OI 
FALSE l.35Et-OO 1.35E+oo 
FALSE 3.12E+-OO 3.12E+oo 
FALSE 4.77E+oo 4.77E+oo 
FALSE 4.76E+-OO 4.76E+oo 
FALSE 3.32E+-OO 3.32E+oo 
FALSE 2.51E+-OO 2.51E+oo 
FALSE l.90E+-OO 1.90E+oo 
FALSE 2.70E-OI 1.80E-02 
FALSE 1.38E+-OO l.38E+oo 
FALSE 3.68E+-OO 3.68E+oo 
FALSE 1.66E+-OO 1.66E+oo 
FALSE l.20E+-OO 1.20E+oo 
FALSE 2.94E-OI l. 90E-02 
FALSE 1.12E+-OO 1.12E+oo 
FALSE 4.1 IE+-00 4.1 !E+oo 
FALSE 1.23Et-OO 1.23E+oo 
FALSE 3.08Et-OO 3.08E+oo 
FALSE l.l !Et-00 l.l!E+oo 
FALSE 5.81E-Ol 5.81E-OI 
FALSE I.I 5Et-OO 1.15E+oo 
FALSE 3. 16Et-OO 3.16E+oo 
FALSE 4.39Et-OO 4.39E+oo 

FALSE 3.50E-03 3.50E-03 
FALSE 2.0IE-02 2.0IE-02 
FALSE l.03E-02 1.03E-02 
FALSE 2.S IE-03 2.5 I E-03 
FALSE 3.70E-02 3.70E-02 
FALSE l.93E-03 1.93E-03 
FALSE l.80E-03 1.80E-03 
FALSE 3.89E-03 3.89E-03 
FALSE 8.20E-03 8.20E-03 

FALSE l .62E-03 3.62E-03 

FALSE 3.44E-03 3.44E-03 
FALSE 4.26E-03 4.26E-03 
FALSE 3.59E-03 3.59E-03 
FALSE 4.25E-03 4.25E-03 

FALSE 2.64E-03 2.64E-03 

FALSE l.83E-03 1.83E-03 

FALSE 4.87Et-OO 4.87E+oo 
FALSE I.I IE+-02 I.I IE+-02 
FALSE 7.09E+-Ol 7.09E+-01 
FALSE 3.64E+-02 3.64E+-02 
FALSE 4. IOE-0 1 4. IOE-01 
FALSE 9.40E-O l 9.40E-0 1 
FALSE 8.60E-O l 8.60E-0 1 
FALSE l.lOE+-02 UOE+-02 

FALSE 4.02E-03 4.02E-03 

FALSE 9.89E-Ol 9.89E-O I 
FALSE 1.12E-Ol l.12E-OI 

• • 2,4-Dinitroto luene and 2,6-Dinitroto luene were anaJyz.ed for as semivolatile organics and nitroaromatics. TI1e method yie lding the higher EPC was used in th e ri sk assessment. 
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TABLE B-16P0-5 

Sediment Exposure Point Concentration Summary - Feasibility Study 

SEAD 16 - Remedial Investigation 
Seneca Army Depot Activity 

Exposure to sediments will be eliminated by remedial activities. 
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TABLE B- 16PO-6 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS - POST REMEDIATION 

SEAD-16 Feasib ility Study 
Seneca Army Depot Activity 

f quation for Air EPC from Surface Soil (mg/m') = cs.,,, x PM 10 x CF Equation for Air EPC from Total Soils (mg/m') = 

l.Y.ariahles; 
cs~,= Chemical Concentration in Total Soi ls, from EPC data (mg/kg) 

cs~, x PM10 x CF 

lcs,,., = Chemical Concentration in Surface Soil , from EPC data (mg/kg) 

I P~~o = Aver~ge Mcasur~d P_Mi~ Concentration = 17 ug/m1 PM 10 = PM10 _Concentration Calculated for Construction Worker= 140 ug/m' 

EPC Data for EPC Data for Calcu lated Air EPC Calculated Air EPC 
Ana lyte Surface Soil Total Soil, Surface Soil Total Soils 

/mo/Im\ /mo/1,o\ lmeim'\ /m!!lm'\ 

Volatile Organics 
I, 1,2,2-Tetrachloroethane 7. IJE-03 6.92E-03 1.21E-IO 9.69E-IO 
Acetone 6.51E-03 B.20E-03 I.I IE-IO l.15E-09 
Benz.enc 5.00E-03 5.00E-03 8.50E-II 7.00E-10 
Carbon disulfide 6.33E-03 6.23E-03 I.OBE-10 8.72E-10 
Chloroform 2.00E-03 2.00E-03 3.40E-I I 2.BOE-10 
Methyl ethyl ketone 5.00E-03 7.00E-10 
Methylene chloride 3.00E-03 3.00E-03 5. IOE-11 4.20E- 10 
Toluene 7.49E-03 7. 12E-03 1.27E-10 9.97E- 10 
Total X ylenes 6.99E-03 6.BIE-03 l.19E-10 9.53E-10 
Semivolatile Organ ics 
2,4-Dinitrotoluene l.73E+o0 l.58E+o0 2.94E-08 2.21E-07 
2,6-Dinitrotoluene l.80E-01 l.80E-01 3.06E-09 2.52E-08 
2-Methylnaphthalene l.,08E+oo 9.25E-Ol l.84E-08 l.30E-07 
2-Methylphenol ·1.20E-Ol 1.20E-O l 2.04E-09 l.68E-08 
Accnaphthene 1.74E+oo l.39E+oo 2.96E-08 1.95E-07 
Accnaphthylene 2.98E-Ol 3.07E-Ol 5.07E-09 4.30E--08 
Anthraccne 1.71E+oo l.35E+oo 2.91E-08 l.89E-07 
Benz.o(a)anthracene 4.73E+oo 3. 12E+o0 8.04E-08 4.37E-07 
Benz.o(a}pyrene 6.63E+o0 4.77E+oo I.IJE-07 6.68E-07 
Benzo(b)fluoranthene 6.88E+oo 4.76E+o0 l.l 7E-07 6.66E-07 
Benz.o(ghi)pcrylene 3. 12E+o0 3.32E+oo 5.30E-08 4.65E-07 
Benzo(k)fluoranthene 3.38E+oo 2.51E+oo 5.75E-08 3.51E-07 
bis(2-Ethylhexyl)phthalate l.26E+o0 l.90E+oo 2.14E-OB 2.66E-07 
Butylbcnzylphthalate 1.BOE-02 2.52E-09 
Carbazole 1.73E+o0 l.3BE+oO 2.94E-08 l.93E-07 
Chrysene 5.59E+oo 3.68E+oo 9.50E-08 5.15E-07 
Dibcnz(a,h)antliracene l.86E+o0 1.66E+o0 3.16E-08 2.32E-07 
Dibenzofuran 1.40E+oo 1.20E+o0 2.38E-08 l.68E-07 
Diethyl phthalate l.90E-02 1.90E-02 3.23E- IO 2.66E-09 
Di-n-butylphthalate l.30E+oo 1.1 2E+o0 2.21E-08 l.57E-07 
Fluoranthene 6.28E+o0 4. IIE+oO l.07E-07 5.75E-07 
Fluorcne l.49E+oo l.23E+oo 2.53E-OB l.72E-07 
lndeno( 1,2,3-cd)pyrene 3.07E+o0 3.08E+OO 5.22E-08 4.3 IE--07 
Naphthalene 1.63E+oo l.3JE+o0 2.77E-08 1.83E-07 
N-Nitrosodiphenylarnine 6.0BE-01 5.BIE-01 I.OJE-08 8.IJE-08 
Pentachlorophenol 1.17E+oo l.15E+OO l.99E-08 l.61E-07 
Phenanthrene 4.89E+o0 3. 16E+o0 8.3 IE-08 4.42E-07 
Pyrene 6.75E+OO 4.39E+o0 1.15E-07 6.15E--07 
Pesticides/PCBs 
4,4'-DDD 3.24E-03 3.50E-03 5.51E-1 I 4.90E-IO 
4,4'-DDE 2.29E-02 2.0IE-02 3.89E-IO 2.BIE-09 
4,4'-DDT I.I IE-02 l.OJE-02 1.89E-IO l.44E-09 
alpha-Chlordane 2,46E-03 2.5 IE-03 4. IBE-11 3.51E-IO 
Aroclor-1260 3.46E-02 3.70E-02 5.88E- IO 5. IBE-09 
bcta-BHC l.BOE-03 l.93E-03 3.06E- I I 2.70E-10 

delta-B HC l.66E-03 l.BOE-03 2.82E-l 1 2.52E-10 
Dieldrin 3.29E-03 3.89E-03 5.59E-I I 5.45E- 10 
Endosulfan I 8.79E-03 8.20E-03 1.49E-10 1.,15E-09 

Endosulfan II 3.37E-03 3.62E-03 5.73E-l 1 5.07E- IO 
Endosulfan sulfate 3. 17E-03 3.44E-03 5.39E-11 4.82E-IO 

Endrin 4.05E-03 4.26E-03 6.89E- I I 5.96E-IO 

Endrin aldehyde 3.34E-03 3.59E-03 5.68E-I I 5.03E-10 

Endrin ketone 4.0BE-03 4.25E-03 6.94E-I I 5.95E-10 

gamma-Chlordane 2.60E-03 2.64E-03 4.42E-l I 3.70E-IO 
Heptachlor epoxide 1.70E-03 l.83E-03 2.89E-I I 2.56E-IO 
Metals 
Antimony 4.78E+o0 4.87E+o0 8. IJE-08 6.82E-07 

Barium I. IOE+o2 l.llE+02 1.87E-06 l.55E-05 

Copper 6.98E+oi 7.09E+ol l.19E-06 9.93E-06 
Lead 3.54E+o2 3.64E+o2 6.02E-06 5. IOE-05 
Mercury 3.50E-0 1 4. IOE-01 5.95E-09 5.74E-08 
Selenium 9.BOE-01 9.40E-O l 1.67E-08 l.32E-07 
Thallium 9.20E-01 8.60E-OI l.56E-08 l.20E-07 
Zinc I .33E+02 1.30E+02 2.26E-06 1.82E-05 
Herbicides 

i 2,4,5-T 4.02E-03 4.02E-03 6.83E-I I 5.63E-IO 
I I 
ND = Compound was not detected above the detection hm 1t shown 
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TABLE B-16PO-7 
CA LCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) . POST REMEDIATION 

CA X IR X EE X ED 
! BWx~ 
~ ariablcs (Assumplions for Each Rcccpl.OLJ.O:: I isled at the Bottmnl: 

A: Chemical Concentra.Licn in Air, CalculJ.ted from Air EPC Data 
IR = Inhalation Rate 

SEAD-16 Feasibility Study 
Seneca Army Depot Activity 

ED = Exposure Dura.Lion 
BW = Bodywe ight 

Equation for Hai.mt Quotient= Chronic Daily Intake (Nc)/Refcrence Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 
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I Inhalation Care. Slopr. Air EPC from 
I 

Air EPCfrom 1:.c,:._., ... -;:::::-. :-:::-:-/:=:Current':Sitt:W<irker·;;>:-. · · . .,:. ,-,:C:Fuiiire:lndµiirliiii' W oriiu:},C:C/i. 

i Analytr. Rffi Inhalation Surracr. Soi l 

! lm - l•----dJ.y\ l tm- 11• ---dayl-1 imolm3l 

Vol1ti lr. Organics 
I, 1,2,2-Tetrachloroethane NA 2.0E--0 1 1.ll E- 10 
Acetone NA NA I.II E-1 0 
8enZ<nc 1.7E-V::i 2.9E--02 8.SOE-11 
Carbon disulfide 2.DE--01 NA l.08E-1 0 
Chloroform NA 8. IE--02 3.4DE- 1 I 
Methyl ethyl ketone 2.9E--OI NA 
Methylene chloride 8.6E--OI 1.7E--03 5. IOE-11 
Toluene I.IE--01 NA 1.27E-IO 
Total Xylenes NA NA 1.19E-IO 
Sr.mivolati lr. Orcanics 
2,4-Dinitrotolucnc NA NA 2.94E--08 
2,6-Dinitrotolucne NA I NA 3.06E--09 
2-Methylnaphthalcne NA NA l.84E--08 
2-Methylphcnol NA I NA 2.04E--09 
Accna.phthene NA NA 2.96E--08 
Accnaphthylcnc NA NA 5.07E--09 
Anthraccne NA NA 2.91E--08 
Bcnzo(a)anthraccne NA NA 8.04E--08 
Bcnzo(a)pyrene NA NA I.IJE--07 
Benzo(b)fluoranthenc NA NA l.l7E--07 
Benzo(ghi)pcrylene NA NA 5.3DE--08 
Benzo(k)fluoranthenc NA NA l .75E--08 
bis(2-Ethylhexyl}phthalate NA NA 2.14E--08 
ButylbcnzylphthaJ atc NA NA 
Carbazole NA NA 2.94E--08 
Chryscne NA NA 9.SOE--08 
Dibcnz(a,h)anthraccne NA I NA 3. l6E--08 
Dibcnz.ofuran NA NA 2.38E--08 
Diethyl phthalate NA I NA 3.23 E- IO 
Di-n-butylphthalatc NA ! NA 2.llE--08 
Fluoranthene NA NA l.07E--07 
Fluorene i NA I NA 2.53E--08 
lndeno{ 1,2,3-c.d)pyrcne NA NA l .22E--08 
N:iphthalcnc I NA I NA I 2.77E--08 
N-Nitrosodiphenyl:im in c I NA I NA I l.03E--08 

i Pcntachlorophenol NA I NA I l.99E--08 
Phenanth renc NA i NA 

I 
8.J IE--08 

Pvrene NA NA I. ISE--07 
P~ticidcs/PCBs 
4,4'-DDD NA 

' 
NA 5.SIE- 11 

4,4'-DDE NA : NA 3.89E-ID 
4,4'-DDT NA 3.4E--OI l.89E-IO 
alpha-Chlordane NA l .3E+oo 4.18E-l 1 
Aroclor-1260 NA 4.0E--01 5.88E-I O 
bcu-BHC NA I l .9E+oo 3.06E-1 I 
dclu-BHC NA NA I 2.82E-I I 
Dieldrin NA l. 6E+O \ 5.59E- 11 
Endosulfan I NA ! NA 1.49E- IO 
Endosulfan II NA 

I 
NA l .73E-1 I 

Endosulf.m sulfo1e NA NA 5.39E-J I 
Endrin NA I NA 6.89E-11 
Endrin aldehyde NA ! NA 5.68E-l 1 
Endrin ketone NA NA 6.94E-11 
g31Tl m3-Chlordanc NA I l. 3E+OO 4.42E-l 1 
Hcplach !or epoxidc NA 9. 1 E+00 2.89E-1 I 
Mr.tals 
Antimony NA NA I 8.13E--08 
Barium 1.4E--04 I NA 1.87E--06 
Copper NA NA 1.1 9E--06 
Lead NA I NA 6.DlE--06 
Mercury 8.6E-05 I NA 5.95E--09 
Selenium NA I NA 1.67 E--08 
Thal lium NA I NA l.l6E--08 
Zinc NA NA 2.26E--06 
Hr.rbicidcs 
2,4,5-T NA i NA 6.83E-1 I 
I 

!Total Hazard Ouotient ar kt C ancer Ri.sk: 

' 
Nole. Ce ll s m this table were mten t1 onally left blank due to J. lack oftox1cny dJ.tJ. 
NA= lnfomia1ion not aYai lable. 

h:l...,111\seno:a\s J6 I 7fs\rishcv\ 16\porucrn\AMDAIR. Wt.:4 

Total Soils lnt1h Huard Cancr.r lnt1kr. Huard Cancr.r 
Im-"· -dav\ Quotir.nt Risk lm•n, -dav\ Quotir.nt Risk 

lmo/mJl INcl /Car\ fNc\ (Car\ 

9.69E-IO 3.25E-13 7E-14 
I.ISE--09 I 
7.00E-10 6.39E-13 2.28E-13 4E-ID 7E- 15 Inhalation or 
8.JlE-10 8.09E-13 4E-l 2 Dust in Ambient Air 
2.8DE-10 9.12E- 14 7E-15 Not App li ca.blr. 
7.00E-10 for Future Industrial Workr.r 
4.20E-10 3.83E-13 l.37E-1 3 4E-1 3 lE-16 
9.97E-IO 9.57E-13 8E-12 
9.53E-IO 

2.21E--07 
2.SlE--08 

· -l.30E--07 
1.lse--0s 
1.95E--07 
4.JOE--08 
1.89E--07 
4.37E--07 
6.68E--07 
6.66E--07 
4.65E--07 
3.SIE--07 
2.66E--07 
2.llE--09 
1.93E--07 
5. ISE--07 
2.JlE--07 
l.68E--07 
2.66E--09 
l.57E--07 
5.7lE--07 
l.72E--07 
4.3 IE--07 

I 1.83E--07 
8.13E--08 
1.6 IE--07 
4.42E--07 
6. ISE--07 

4.90E-10 
2.SIE--09 
l.44E--09 5.06E-13 2E·13 
3.SIE-1 0 l.llE-13 IE-1 3 
5.18E--09 l.58E-12 6E- 13 
2.70E·I O 8.21E-14 2E- 13 
2.SlE-10 
5.45E- 10 I.SDE-13 2E- 12 
I.I SE--09 . 
l .07£-10 -
4.82E- IO 
l .96E-10 
5.03E-IO 
5.95E-10 
3.70E-I O l.l 9E- 13 lE- 13 

I 
2.56E- IO 7.76E- 14 7E-l l 

6.82E--07 
I l.llE--05 1.4 1E--08 IE--04 

I 
9.93E--06 
5. IOE--Ol 
5.74E--08 4.47E-11 SE--07 
l.32E--07 
l.lOE--07 
l.82E-Ol 

5.63E- 10 

IE-04 4E- 12 
Auumptions for Cu rrr.nt Sitr. Workr.r 

CA = EPC Surface Only 
IR = 9.6 m3/day 
EF = 20 days/year I 
ED = 25 \'C~ I BW = 10 ks I 

AT(Nc) = 9125 days i AT ICar\ - 25550 da\"s 
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TABLE B-16PO-7 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMB IENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) - POST REM EDIATION 

l,_Eq u.1tion for Intake (mg/kg-d.1y) = CA X IR X EE X EU 
~ BW x AT 
1 

• ·s.1As..s.um111lons for Each Ri;,c,c:p1o.un: I isled at the OoUQDl); 
CA= Chemical Concc11tration in Air, Calcul.llcd from Air EPC D.1ta 
'IR = lnhal.llion Rate 

• u.e 

I Inhalation Care . Slope Air EPC from 

I Analyte RID Inhalation Surface Soil 

; 
tm.,/\•n~:b.v\ lm•"'• -<lav\.l lm.Jmll 

Volatile Organics 
1,1,2,2-Tctrachlorocth.lnc NA 2.0E-0 1 l.21 E- 10 
Acetone NA NA I.I IE-10 
Benzene 1.iE-tJ 2.9E-02 8.S0E-11 
Carbon disulfide 2.0E-01 NA l.08E-1 0 
Chloroform NA 8. IE-02 3.40E- 1 I 
Methyl ethyl ketone 2.9E-O I NA 
Methylene chloride 8.6E-O I l.7E-03 5. I0E-11 
Toluene I.IE-0 1 NA l.27E- 10 
Total Xylcncs NA NA l. 19E- I0 
Scmivolatile Organics 
2,4-D initrotolucne NA NA l .94E-08 
2,6-Diniuotoluenc NA NA 3.06E-09 
2-Mcthylnaphthalcnc NA NA 1.84E-(18 
2-Mcthylphcnol NA NA 2.04E-09 
Acen.3phlhene NA NA 2.96E-08 
Accnaphthylene NA 

I 
NA 5.07E-09 

Anthr.u:cne NA NA 2.91E-08 
Bcnzo(a)31lthracenc NA NA 8.04E-08 
Bcnzo(.1)pyrcne NA i NA I.IJE-07 
Bcnzo(b)fluoranthenc NA NA 1.17E-07 
Bcnzo(ghi)perylene NA I NA S.J0E-0& 
Benzo{k)tluoranlhene 

I 
NA I NA I 5.7SE-08 

bis(2-Ethylhcxy l)phthalaie NA I NA i 2. 14E-08 
Butylbenzylphthalale 

i 
NA I NA 

Carl=olc NA I NA 2.94E-08 
Chrysene NA I NA 9.S0E-0& 
Oibcnz(a,h).lnthracenc NA NA 3.16E-08 
Oibcnzofuran 

I 
NA i NA 2.38E-08 

Diethyl phthal:uc NA 

I 
NA 3.23E-1 0 

Di-fl-butylphthalate NA NA 2.llE-08 
Fluoranthene I NA NA 1.07E-07 
Fluon.:nc I NA NA l.SJE-08 
lndcno( 1,2 ,3-cd)pyrcnc I NA i NA I S.22E-08 
N:iphlhalene I NA NA ' l .77E-08 
N-Nitrosodiphenyl.llll ine I NA NA 

I 
1.0JE-08 

Pcntac.hlorophcnol NA I NA l. 99E-08 

IPhcnanthrenc NA 

I 
NA 

I 
8.3 1 E-08 

Pvn.:ne NA NA I.ISE-07 
P~ticidts!PCBs I 

14.4'-DDD NA NA I l .SIE- 11 
4,4'-DDE NA NA I J .89E- I0 
4,4'-D DT NA 3.4E-OI 1.89E- 10 
13.lph.1-Chlord.ln t: NA l.lE+00 I 4. 18E-1 I 
Aroclor-1260 NA 4 0E-0 1 S.88E-1 0 
bcta-BHC I NA i.9E+OO I J .06E-1 I 
dc lta-BHC NA ' NA I 2.82E-11 I 

I 

Oieldrin NA 1.6E+0l S.S9E- 1 I 
Endosulf3n I NA NA 1.49E- I0 
Endosulfan II NA i NA 5.73E-l 1 
Endosulfan su lfate NA ' NA 5.39E- 1 I 
Endrin NA NA 6.89E-I I 
Endrin aldehyde NA NA I S.68E- 11 
Endrin kclonc NA I 

NA I 6.94£- 11 

1g•mmo-Chlordanc NA l.lE+00 4.42E- 1 I 
Hcptach lor epoxidc NA 

I 
9 I E+O0 2.89E- 1 I 

Metals 

I Anlimony NA NA ; 8. llE-08 
B.lflum I 1.4 E-04 NA l.87E-06 
Copper NA ! NA 

I 
l.1 9E-06 I 

Lead NA I NA I 6.0lE-06 
Mcn;:ury 8.6E-05 

I 
NA I S.9SE-09 

Selenium NA NA I 1.67E-08 

1
Thallium NA 

I 
NA I.S6E-08 

,Zinc NA 
I 

NA i 2.26E-06 
!Herbicides I 
,2,4.5-T NA NA I 6.83E- 1 I 

I 

!Total Hazard Quotient a111d C an cer Risk: 

SEAD-16 F•asibili ly Study 
Seneca Army Depot Activity 

ED :c Exposure Duration 
BW = Bodyweight 

Equ.llion for Hazard Quotient= Chronic Dai ly Intake (Nc)/Refcrcncc Dose 

Equ.llion for Cancer Risk= Chronic Daily Intake (C.lr) x Slope Factor 

Air EPC from .Future Con:ttructi0rJ. =·WorkE!i- c';· , .. -FUii.ir·e·TreasnRISer:Ch'flcl ::•: ·· 
Total Soils Intake Huard Cancer Intake Huard 

lmnl\,.,_da"·l Quotient Risk Imo/I, -d ■vl Quotient 
lm.Jml l /Ne\ I Karl (Ne\ lCarl 

9.69E·I0 1.41E-12 JE-1 3 2.85E- 14 
I.I SE-09 
7.00E-10 7. l lE- 11 1.02£- 12 4E-08 JE-14 2.79E-13 2.00E- 14 lE-10 
8.72£-10 8.88E-1 I 4E-10 3.54E-13 2E-12 
2.R0E-10 4.07E- 13 JE-14 7.98E- IS 
7.00E- 10 7.12E-II 2E-I 0 
4.20E-10 4.27E-1 I 6 . II E-1 3 SE-I I IE-I S l.68E-13 1.20E-14 2E- 13 
9.97E-10 1.0IE-10 9E-10 4.19E- IJ 4E-12 
9.SJE-10 

l .21E-07 
2.52E-08 
l.l0E-07 
1.68E-08 

. 1.95E-07 
4.J0E-08 
1.&9E-07 
4.37E-07 
6.68E-07 
6.66E-07 
4.65E-07 
J .SIE-07 
2.66E-07 
l .52E-09 
i. 93E-07 

I 5. ISE-07 

I 

l .llE-07 

I 
1.68E-07 
2.66E-09 
l.57E-07 
5.7SE-07 I I 
l.72E-07 

I 
I ' 

4.J IE-07 I 
I 

1.8JE-07 I 
8. IJE-08 I I 1.6 1E-07 
4.42E-07 

I 6. ISE-07 

4.90E-1 0 ! 
I 2.8 IE-09 I 1.44E-09 2. I0E-12 7E- IJ I 4.43E-14 

3.SIE-10 S. IIE-1 3 I 7E-I J 9.82E-15 I 
5. l!E-09 7.SJE-1 2 I 

i 
JE- 12 l.38E-13 

2.70E• I0 3.93E-I J 7E- 13 7.19E-15 
2.52E- I0 I 
5.4SE- 10 7.92E- l l IE- I I I.J IE-14 
I.IS E-09 
5.07E-I0 
4.82E-I 0 
5.96E-I 0 
5.0JE-10 
S.95E- I0 
J .70E-I0 l .37E- IJ I 7E-I J 1.04E-14 
2.56E- I0 3.72E-1 3 JE-1 2 6.79E-I S 

6.82E-07 
I.SSE-OS I.SRE-06 IE-02 6. ISE-09 4E-OS 
9.93£-06 
5. I0E-OS 
5.74E-08 l .84E-09 7E-OS 1.96E-l 1 lE-07 
l.l2E-07 
1.20E-07 
l.82E-05 I 
S.6JE- I0 I 

IE-02 2E-11 4E-OS 
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Cancer 
Risk 

6E•15 

6E- 16 

6E-16 

2E-17 

2E- 14 
IE-14 
6E-14 
IE-14 

2E-ll 

IE-14 
6E-14 

4E-13 
Assumptions for Future Construction Worker Assumptions for Future Trcsspuser Otild 

Note Cell s m thi s table were mtenuonally left bl.lnk due to a lack of1oxm ty d.l.LJ 
NA :: ln fo rma1i on not avai lable. 

CA = 
JR = 
EF = 
ED • 
BW = 
AT(Nc) = 
AT/Carl = 

EPC Su rface and Sub-S urface 
10.4 m3/day 
250 d.1ys/year 

I years 
70 kg 

365 d;:iys 
25550 d.1vs 

CA = EPC Surface Onl y 
JR = 1.2 ml/day 
EF = 50 days/year 
ED = 5 years 
BW : 50 kg 
AT(Nc) = 1825 davs 
AT/Carl - 25550 d.l~'S 
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TABLE B-16P0-7 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) - POST REMEDIATION 
SEAD-16 Feasibility Study 

Seneca Army Depot Activity 

Equation for Intake (mg/kg-day)= CA X !R ;s EE X EO. 
, ~.u 
1)Y..~bk.s...(As.s.umptio□ $ for Each Reg:p__tO_U~Uhulmto.ml. 
lcA = Chemical Concenlration in Air, Calculated from Air EPC Data 

~R ==Jnhalatiin. Ra~e 

ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient == Chronic Daily Intake (Nc)/Rcfcrencc Dose 

Equation for Cancer Risk ::::: Chronic Daily lnlakc (Car) x Slope Factor 

11111199 

! Inhalation Care. Slope Air EPC from Air EPCfrom ·_ Fufort n·av Cart".c?ellter·Child ._Future Day Cardlenter.Adull -.· •_,•.·.-._.-

Analyte RID Inhalation Surface Soil Total Soils Intake Huard Cancer Intake Huard Cane.er 
lm .. n. -d1,..\ Quotient Risk (moll, -davl Quotient Risk 

I tm nll•n-dad (m,.,,_,n-davl-1 lmo/mll lmo/mll INcl ICarl INcl lCar\ 

Vohtile Ora::anics 
I, 1,2,2-Tctrachloroeth.ane NA 2.0E--01 UlE-10 9.69E-I0 l.90E-12 4E-IJ J .J9E-12 7E-IJ 
Acetone NA NA l.llE-10 l.lSE--09 
Bcnr.cnc l.7E--03 2.9E--02 8.S0E-11 7.00E-IO l.55E-ll l.JJE-12 9E-09 4E-14 6.65E-l2 2.38E-12 4E--09 7E- l4 
Carbon disulfide 2.0E--01 NA l.08E- l0 8.72E-l0 l.97E-1 I IE-IO 8.42E-12 4E- 11 
Chloroform NA 8. IE--02 J.40E-1 I 2.80E-10 5.32E-IJ 4E-14 9.S IE-1 3 BE-14 
Methyl ethyl ketone 2.9E--OI NA 7.00E-10 
Methylene chloride 8.6E-0I l.7E--03 5. I0E-1 I 4.20E-I0 9.32E- 12 7.98E-IJ IE-II IE-15 3.99E- 12 l.43E-12 SE-12 2E-15 
Toluene I.IE--0 1 NA l.27E-I0 9.97E-I0 2.JJE-11 2E-I0 9.97E-12 9E-11 
Tota.I Xylcncs NA NA l.19E- 10 9.SJE-10 
Scmivolatile Organics 
2,4-Dini trotolucnc NA NA 2.94E--08 2.llE--07 
2,6-Dinitrotolucnc NA NA 3.06E--09 2.52E--08 
2-Methylnaphthalene NA NA l.84E.--08 _1.J0E--07 
2-Mcthylph enol NA NA 2.04E--09 7 :68E--08 . 
Accnaphthcnc NA NA 2.96E--08 l.95E--07. . 
Ac.cnaphthylcnc NA NA 5.07E-09 4.J0E--08 
Anthracene NA NA 2.91E--08 1.89E--07 
Benzo(a.)anlhraccnc NA NA 8.04E--08 4.37E--07 
Benzo(a)pyrene NA NA I.IJE--07 6.68E--07 
Benzo(b)fluoranthene NA NA 1.17E--07 6.66E--07 
Benro(ghi)perylenc NA NA 5.J0E--08 4.65E--07 
Bcnw(k)fluoranthene NA NA 5.75E--08 3.SIE--07 
bis(2-Elhylhc.yl)phlhala1c NA NA 2. 14E--08 2.66E--07 
ButylbenzylphthaJaic NA NA 2.52E-09 
Carbazolc NA NA 2.94E--08 1.93E--07 
Chryscnc NA NA 9.S0E--08 l . lSE--07 
Dibcnz(a,h)anthraccnc NA I NA 3.16E--08 2.JlE--07 
Dibenzofur:i.n NA I NA 2.JBE--08 l.68E--07 
Diethyl phthalatc NA 

I 
NA 3.lJE-10 2.66E-09 

Di-n-butylphthalate NA NA 2.llE--08 1.57E--07 
Fluoranthcnc NA NA l .07E--07 5.75E--07 
Fluon:nc NA NA 2.SJE--08 1.72E--07 
lndeno( 1.2 ,3-cd)pyrene i NA NA l .22E--08 4.J IE--07 
Naphthalene NA NA 2.77E--08 1.SJE--07 

' N-Ni trosodiphcnylaminc I NA NA I I.0JE--08 8. IJE--08 
I Pent.achlomphenol 

! 
NA NA I l.99E--08 l.6 1E--07 

Phcnanthrcnc NA NA I 8.JIE--08 4.42E--07 
Pyrenc NA I NA I.ISE--07 6.ISE--07 i I 
Pcsticidu/PCBs I I 
4,4'-DDD NA NA 5.I IE-11 4.90E-I 0 I 
4.4'- DDE i NA I NA J .89E-I0 2.81E--09 

I 
4,4'-DDT I NA i 3.4E--O I l.89E-10 1.44E-09 2.95E-12 IE-1 2 5.28E- 12 2E- 12 
alpha-Chlordane NA l.3E+oo 4.18E-1 I J.SIE-10 6.55E-13 9E-13 1. 17E-12 2E-12 
IAroc lor-1 260 NA 

I 
4.0E--01 5.88E-I0 5. 18E--09 9.21E-12 4E- 12 l .64E-I I 7E-12 

bcu-BHC NA l. 9E+OO i 3.06E -1 I 2.70E-I 0 4.79E-13 9E-IJ I 8.55E- IJ 2E-12 
delu-BHC NA 

! 
NA 2.82E-1 I 2.52E- 10 

Die1d rin NA l.6E+0 I 5.59E-1 I l .45E- I0 8.76E- 13 IE- I I 1.56E-12 JE-11 
Endosulfan I NA ,I NA l.49E- I0 I.I IE--09 
Endosulfan II NA ~ l .73E-11 5.~(E• I0 
Endosulfan sulfate NA I 5.J9E -11 4.82E-I0 
Endrin NA ' NA 6.89E-1 I 5.%E-1 0 
Endrin aldchydc 

' 
NA NA 5.68E-11 l .0JE-1 0 

Endrin ketone 

I 
NA I NA 6.94E- 11 5.95E- I0 

gamma-Chlordane NA I I. JE+OO 4.42E-1 I J.70E-I 0 6.92E-ll 9E-IJ 1.24E-12 2E-12 
Hcptachlor cpoxide 

' 
NA 9.1 E+00 

! 
2.89E- 1 I 2.56E-I 0 4.52E-l l 4E-12 8.0BE-1 3 7E-12 

Metals I 

,Antim on y 
I 

NA NA ' 8. IJE--08 6.82E--07 

I 
!Barium I 1.4E-04 

I 
NA i l.87E--06 USE--05 J .42E--07 lE--03 1.46E-07 IE--03 

Copper NA 
' 

NA 1.1 9E--06 9.93E--06 
L=I I NA ! NA 6.02E--06 5. I0E--05 
Mercurv 8.6E-0l NA 5.95E--09 l .74E--OR 1.09E-09 IE--05 4.66E- I0 SE--06 
Sclcniu·m I NA I NA 1.67E--08 l.32E--07 
Thallium 

I 
NA 

' 
NA l.56E--08 1.20E--07 

Zinc NA NA 2.26E--06 1.82E--Ol 
Herbicides 
2,4,l-T NA NA 6.8JE-1 I 5.63E- 10 

Total Hazard Quotient a..-.cf Cancer Ri5 lE-03 JE-11 IE-OJ SE-II 
I Anumptions for Future Day Can Center Chi ld Assumptions for Future Day Care Centt:r Adult 

CA = EPC Surface Dnly CA = EPC Surface Only 
i IR = 4 m3/da\" IR = 8 m3/day 
I EF = 250 days/~_-ea.r EF = 250 days/year 

ED = 6 years ED = 25 years 
BW = 15 kg BW = 70 kg 
AT (Ne) = 2190 days AT(Nc) = 9 125 da\'s 
AT/Carl = 25550 da\'S AT /Carl = 25550 da~·s 

Nol..: Ce ll s m thi s L'.1.ble \~ ere m1cnl1onallv Id\ blank due to a lack of1ox1c1tv dal.l 
NA= Information not available . · · 
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TABLE B-16P0-8 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - POST REMEDIATION 
SEAD-16 Fea,ibility Stud)' 

Seneca Army Depot Activity 

!!Equation for Intake (mg/kg-day) = CS.x !R x CFxFI x EFxED 
BW xAT 

Ya.ciabksJAis.umpfioos for E;acb Rcccp1or an:: L istcd ill !he Bonam)· 
CS= Chemical Concentration in Soil , Calculated from Soil EP EF = Exposure Frequency 
IR = Ingestion Rate ED = Exposure Duration 

Equation for H.lZ.'.lrd Quotient = Chronic Daily Inl.lke (Nc)/Refcn:ncc Dose 

Equation for Cancer Ri sk : Chronic Dai ly Intake (Car) x Slope Factor 

CF: Con"ers ion Factor BW = Bodyv.·cight 
Ir, = r · · AT = A ' , Tom , 

Oral Care. Slope EPC 
Analyte RID Oral Surface Soil 

{mnll.,n-dav\ ' Im-,, · -da\'\-1 /m-,i\-o\ 

Volatile Organics 
I, 1,2,2-T etrach\oroethanc NA 2.0E-01 7. IJE-03 
Acetone 1.0E-01 NA 6.SIE-03 
Benzene J .OE-03 2.9E-02 5.00E-03 
Carbon disulfide 1.0E-01 NA 6.JJE-03 
Chlorofonn 1.0E-02 6. IE-03 2.00E-03 
Methyl ethyl ketone 6.0E-01 NA 
Methylene chloride 6.0E-02 7.SE-03 l .OOE-03 
Toluene 2.0E-01 NA 7.49E-OJ 
Total Xylenes 2.0E+oo NA 6.99E-OJ 
Semivolatilc OrianitS 
2,4-Dinitrotoluenc 2.0E-03 6.8E-OI l.7JE+oo 
2,6-Dinitrotoluenc I.OE-OJ 6.8E-01 l.80E-OI 
2-MethylnaphthaJcne 4.0E-02 NA l.08E+oo 
2-Methylphenol 5.0E-02 NA 1.20E-O I 
Acenaphthcne 6.0E-02 NA l.74E+oo· 
Accn.aphthylene NA NA 2.98E-Ol 
Antbraccne J .OE-01 NA 1.71E+oo 
Benzo(a)anthracene NA 7.JE-01 4.73E+oo 
Bcnzo(a)pyrenc NA 7.JE+oo 6.6JE+oo 
Benzo(b)fiuoranthene NA 7.JE-01 6.88E+oo 
Benzo(ghi)perylene NA NA J. 12E+oo 
Bcnzo(k)0uoranthene NA 7.JE-02 l .l8E+oo 
b is(2-Elhylhe,cyl }phthal ate 2.0E-02 l.4E-02 l.26E+oo 
Butylbenzylphthalatc 2.0E-01 NA 
Carbazolc NA 2.0E-02 l.7JE+oo 
Chrysene NA 7.JE-03 5.59E+oo 
Dibenz(a.,h)anthra.cene NA 7.JE+oo l.86E+oo 
Dibenz.ofuran NA NA 1.40E+oo 
Diethyl phthalatc 8.0E-0 1 NA l.90E-02 
Di-n-butylphtha.J ate I.OE-0 1 NA 1.JOE+oo 
Fluoranthcne 4.0E-02 NA 6.28E+oo 
Fluorene 4.0E-02 NA l.49E+oo 
lndcno( 1,2,3 -cd)pyrenc NA 7.JE-01 J .07E+oo 
Naphtha.J ene 4.0E-02 NA 1.6JE+oo 
N-Nitrosodiphcnylaminc I NA 4.9E-03 6.08E-OI 
Pcntachloropheno l I J .OE-02 1.2E-Ol 1.17E+oo 
Phenanthn:ne NA NA 4.89E+oo 
Pyrene 3.0E-02 NA 6.7SE+oo 
Pesticides/PCBs 
4,4'-DDD NA 2.4E-OI J .24E-03 
4,4'-DDE NA l .4E-Ol 2.29E-02 
4,4'-DDT 5.0E-04 3.4E-Ol I.IIE-02 
alpha-Chlordane 6.0E-05 I.JE+-00 2.46E-Ol 
Aroclor-1260 2.0E-05 2.0E+oo 3.46E-02 
beta-BHC NA l.8E+oo l.80E-OJ 
delta-BHC NA NA l.66E-03 
Dieldrin 5.0E-05 l. 6E+-OI 3.29E-03 
Endosul fan I 6.0E-03 NA 8.79E-03 
Endosulfun II 6.0E-03 NA l.l7E-OJ 
Endosulfan sulfate 6.0E-03 NA 3. 17E-OJ 
Endrin 3.0E-04 NA 4.0SE-03 
Endrin aldehyde NA NA 3.34E-OJ 
Endrin ketone NA NA 4.08E-OJ 
gamma-Chlordane 6.0E-05 I.JE+OO 2.60E-OJ 
Hcpt.ach lor cpoxidc I. J E-05 9. IE+OO l.70E-Ol 
Mttals I Antimony 4 OE-04 NA 4.78E+oo 
Barium 7.0E-02 NA I. IOE+-02 
Copper 4.0E-02 NA 6.98E+-OI 
Lead NA NA l .54E+-02 
Mercury J .OE-04 NA l .SOE-01 
Selenium 5.0E-03 NA 9.80E-OI 
Thallium 8.0E-05 NA 9.20E-01 
Zinc l .OE-0 1 NA I.JJE+-02 
Herbicides 
2,4,5-T I.OE-02 NA 4.02[-0) 

Total Hazard Ouotient and Cancer Ri!k: 

i 
I 

I 
Note: Ce lls in this table were mtcnt1onally left blank due to a 1:ick oftox1e 1ty data 
NA= Jn fonnation not available. 

h·\...,1 j!.\.\COCC1\5 161 7fs\risb-e-.•\ 16~ strcm\JNGSOIL. WK-I 

EPC from 
Total Soils 

Im••·- ' 

6.92E-OJ 
8.20E-OJ 
5.00E-03 
6.2JE-03 
2.00E-03 
5.00E-03 
3.00E-03 
7.12E-OJ 
6.81E-OJ 

1.58E+oo 
I.BOE-01 
9.25E-OI 
UOE-01 
l.l9E+oo 
l .07E-Ol 
I.JSE+oo 
l .12E+oo 
4.77E+oo 
4.76E+oo 
J .32E+oo 
2.S IE+oo 
l.90E+oo 
I.BOE-02 
1.38E+oo 
J.68E+oo 
1.66E+oo 
l.20E+oo 
l.90E-02 
l.12E+oo 
4.1 IE+oo 
l.2JE+oo 
3.08E+oo 
I.JIE+oo 
5.8 1E-Ol 
I.ISE+oo 
l .16E+oo 
4.39E+oo 

J .SOE-03 
2.0IE-02 
1.0JE-02 
2.5 IE-OJ 
J .70E-02 
l.93E-OJ 
I.BOE-OJ 
J .89E-OJ 
8.20E-Ol 
J .62E-Ol 
3.44E-OJ 
4.26E-03 . 
3.59E-OJ 
4.25E-Ol 
2.64E-OJ 
l.8 J E-OJ 

4.87E+oo 
I. IIE+-02 
7.09E+-OI 
J .64E+-02 
4. IOE-01 
9.40E-Ol 
8.60E-OI 
I.JOE+-02 

4.02E-OJ 

. , .. ,., .... Current·Sitewofkef . . , ... , . ,· .. ,.,., .. .,, .. ,. '/ Fiitiiriilifdiiifriafwo,1<.:, · .,.,,., · 
Intake Huard Cancer Intake Hazard 

tm- 11
• -d•"' Quotient IU,k lm•11, · .d,v\ Quotient 

tNc\ lCar\ INcl /Carl 7 

l.99E- IO 4E-1 I Ingution of 
5. IOE-10 SE-09 Onsitt Soils 
l .91E-IO 1.40E-I O IE-07 4E-12 Not Ap licable 
4.95E-IO SE-09 for Future Ind strial Worker 
l.57E-IO 5.59E-11 2E-08 JE-13 

2.JSE-1 0 8.39E-11 4E-09 6E-ll 
5.86E-IO JE-09 
S.47E-IO JE-IO 

I.JSE-07 4.84E-08 7E-OS JE-08 
l.4 1E-08 5.0JE-09 IE-OS JE-09 
8.45E-08 2E-06 
9.l9E-09 2E-07 
l.l6E-07 2E-06 

l.l4E-07 4E-07 
l.l2E-07 IE-07 
l.85E-07 IE-06 
1.92E-07 IE-07 

9.45E-08 7E-09 
9.86E-08 J .52E-08 SE-06 SE-10 

4.84E-08 IE-09 
l.56E-07 IE-09 
5.20E-08 4E-07 

l.49E-09 2E-09 
l.02E-07 IE-06 
4.92E-07 IE-05 
l.1 7E-07 JE-06 

8.58E-08 6E-08 
l.28E-07 J E-06 

l ,70E-08 8E- 1 I 
9.16E-08 J .27E-08 JE-06 4E-09 

5.28E-07 2E-05 

9.06E· l 1 2E-II 
6.40E- 10 2E-IO 

8.69E-IO J . IOE-1 0 2E-06 IE-10 
l .93E- IO 6.88E- I I JE-06 9E-II 
2.71E-09 9.67E- IO IE-04 2E-09 

5.0JE-11 9E- 11 

2.58E-IO 9.20E- 1 I 5[-06 IE-09 
6.88E-10 IE-07 
2.64E-10 4E-08 
2.48E-I0 4E-08 
l .17E-IO IE-06 

2.04E-IO 7.27E-1 I JE-06 9E-1 1 
I.JJE-10 4.75E-1 I IE-05 4E- 10 

J .74E-07 9[-04 

I 8.6 1 E-06 IE-04 
5.46E-06 IE-04 I 
2.74E-08 9E-05 
7.67E-08 2E-05 
7.20E-08 9E-04 
l.04E-05 JE-05 

J . ISE- 10 JE-08 

JE-03 ZE-06 
Auumptions for Current Site Worker 

cs = EPC Surface Only 
IR = 100 mg so il/day 
CF = IE-06 kg/mg 
Fl = I unitlcss 
EF = 20 days/year 
ED = 25 years I 
BW = 70 kg 

i 
AT(Nc) = 9 125 davs 
AT ' Car\ a 25550 da~·s 
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Equation for Incle (mg/kg-<iay) = 

TABLE B-16PO-8 
CA LCU LATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONAB LE MAXIMUM EXPOSURE (RME) - POST REM ED IA TION 
SEAD-16 Feuibility Study 

Seneca Army Depol Activity 

cs X JR X CF X Fl :s EE X EU 
BWxAT 

j'l'1!iobl.c.uAsMllp.liQ!lilOrnohJ?.c.«p.l~ .. Ltb<:..l!lilloml: 
,CS : ChcmiC.11 Concentration in Soil, Calculated from Soi l EP EF "" Exposure Frequency 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Rcfcrencc Dose 

Equation fo r Cancer Risk ,c: Chronic Daily Intake (C;ir) x Slope Factor 
IIR ""' Ingestion Rate ED = Exposure Duration 
CF= Conversion Factor BW = Bodyw~ight 

Oral Care. Slope EPC EPC from / :"·Ft11ure ConstruC:ffori .. Worker c. . " FutureTreui>■uod'.?lillil >,-
Analyte RfD Oral Surface Soil Total Soil s Intake Huard Cancer Intake Huard 

Im•"' -<lavl Quotient Risk (m .. ,i, -davl Quotient 
lml!/kl!-<ia\'l {mnll-o -<i:iv)-1 lmo&o\ Im•"'•' /Ncl /Car\ /Ncl {Carl 

Volatile Orcanlcs 
I , 1,2,2-Tctrachlorocthanc NA 2.0E--01 7.13E--03 6.92E--03 4.64E- 10 9E- I I 2.79E- 10 
Acetone 1.0E--01 NA 6.l!E--03 8.20E--03 3.UE--08 4E--07 3.l7E--09 4E--08 
Benzene 3.0E--03 2.9E--02 l .OOE--03 l .OOE--03 2.JlE--08 3.llE- 10 8E--06 IE-11 2.74E--09 l.96E- I0 9E--07 
Carbon disulfide I.OE-OJ NA 6.33E--03 6.23E--03 2.93E--08 JE--07 3.47E--09 JE--08 
Chlorofonn 1.0E--02 6. IE--03 2.00E--03 2.00E--03 9.39E--09 l.34E-10 9E--07 8E- l l I.I0E--09 7.83E-1 I IE--07 
Methyl ethyl ketone 6.0E--01 NA l .OOE--03 2.llE--08 4E--08 
Methylene ch loride 6.0E-02 7.lE--03 J .OOE--03 3.00E--03 l.41E--08 2.0IE-10 lE--07 lE-1 2 1.64E--09 l.17E-I0 JE--08 
Toluene 2.0E--01 NA 7.49E--Ol 7.12E--03 3.34E--08 lE--07 4. I0E--09 lE--08 
Total Xylenes 2.0E+-00 NA 6.99E--03 6.81E--03 l .l0E--08 2E--08 3.83E--09 lE--09 
Scmivolatile Organics 
2,4-Dinitrotoluene 2.0E--03 6.SE--01 l.7JE+oo l.l8E+oo 7.42E--06 1.06E--07 4E--03 7E--08 9.48 E--0 7 6.77E--08 lE--04 
2,6-Dinitrotoluenc I 0E --03 6.SE--01 l.80E--OI 1.K0E--01 8.45E--07 l.l l E--08 SE--04 8E--09 9.86E--08 7.0lE--09 IE--04 
2-Methyhuphthalenc 

I 
4.0E--02 NA l.08E+oo 9.llE--0 1 4.34E--06 IE--04 l .92E-07 IE--05 

2-Methylphcnol l .0E--02 NA l.l0E--0 1 1.l0E--0 1 l .64E--07 IE--05 6.lSE--08 IE--06 
Acenaphthcne 6.0E-02 NA 1.74E+oo 1.39E+oo 6.lJE--06 IE--04 9.llE--07 lE--05 
Acenaphthylcne i NA NA 2.98E--OI J .07E--OI 
Anthraccno l .0E--01 NA 1.71E+oo l.3lE+oo 6.34E--06 lE--05 9.37E--07 JE--06 
Benzo(a)anthraccne NA 7.JE--01 4.73E+oo 3. llE+oo 2.09E--07 lE--07 1.SlE--07 
Bcnz.o(a)pyrene NA 7.JE+oo 6.6JE+oo 4.77E+oo J .l0E--07 lE--06 2.l9E--07 
Bcnro(b)fluoranthene NA 7.JE--01 6.88E+oo 4.76E+oo 3.19E--07 lE--07 2.69E--07 
Benz.o(ghi)pcry lene NA NA 3.12E+oo 3.32E+oo 
Benzo(k)fluoranthcnc NA 7.JE--02 3.38E+oo 2.51 E+oo 1.68E--07 IE--08 l.llE--07 
bis( 2-Ethyl hcxy I )ph th al a1c I 2.0E--02 l.4E--02 l.26E+oo l.90E+oo 8.92E--06 1.27E--07 4E--04 lE--09 6.90E--07 4.9JE--08 JE--Ol 
But)•lbcnzylphthal:11c 2.0E--01 NA I.K0E--02 8.4lE--08 4E--07 
Carb:izole I NA 2.0E--02 l.73E+oo 1.38E+oo 9.26E--08 lE--09 6.77E--08 
Chrvscne I NA 7.JE--03 l .l9E+oo 3.68E+oo 2.47E--07 lE--09 2.19E--07 
Oi~nL(a,h)anthraccnc 

I 
NA 7.JE+oo l.86E+oo 1.66E+oo I.IIE--07 SE--07 7.28E--08 

Dibcnzofuran I NA NA 1.40E+oo l.l0E+oo 
Diethyl phthafatc I 8.0E--01 NA l.90E--02 1.90E--02 8.92E--08 IE--07 1.04E--08 IE--08 
Di-n-but)·lphthal:ite 1.0E--0 1 NA l.30E+oo l.llE+oo l .26E--06 lE--Ol 7. llE--07 7E--06 
Fluoranthenc i 4.0E-02 NA 6.28E+-O0 4.1 IE+oo 1.93E--Ol lE--04 3.44E--06 9E--Ol 
Fluorcnc 4.0E--02 NA 1.49E+oo 1.llE+-00 l .78E--06 !E--04 8.16E--07 lE--05 
lndeno( 1,2.3-cd)pyrcn c NA 7.JE--0 1 J .07E+oo 3.08E+oo 2.07E-07 lE--07 l.l0E--07 
Naphthalene 4.0E-02 

I 
NA 1.63E+oo l.llE+OO 6. l lE--06 lE--04 8.9JE--07 lE--05 

N-N itrosodiphcnylaminc NA 4.9E--03 6.08E--O I l .8 I E--0 1 3.90E--08 lE- 10 2.l8E--08 
Penlaehlorophcnol I 3 0E--02 ! l.lE--01 1.17E+oo l.l lE+oo l .40E--06 7.72E--08 lE--04 9E--09 6.4IE--07 4.l8E--08 lE--05 

I 
Phenanthn:ne I NA NA 4.89E+oo l . l6E+oo 
Pvrenc 3 0E-02 I NA 6.7lE+oo 4.39E+oo 2.06E--OI 7E--04 J .70E--06 IE--04 
P~ticidcs/PCBs ! I 4,4'-DDD NA 2.4E--OI 3.24E--Ol J .l0E--03 2.llE- 10 6E-1 I 1.27E- I0 
4.4'-DDE I NA I l .4E--0 1 2.29E--02 2.0 IE--02 l.llE--09 lE-10 8.96E- I0 
4,4'-DDT 

I 
I .0E-04 

I 
l .4E--O I I.I IE--02 1.0JE--02 4.84E--08 6.91E-10 IE--04 lE-10 6.08E--09 4.34E-I0 IE--05 

alpha-Chlordane 6.0E--05 I l.lE+oo 2.46E--03 2.l l E--03 1.18E--08 1.68E- I0 lE--04 lE-10 l.llE--09 9.63E-I I lE--05 
Aroc lor-1260 2 0E-05 ' 

2 0E+oo 3.46E--02 3.70E--02 1.74 E--07 2.48E--09 9E--O J lE--09 1.90E--08 l.llE--09 9E--04 
beu-BHC NA I 1.8E+oo 1.S0E--03 l.93E--03 1.29E-1 0 lE- 10 7.0lE-11 
dd1.a-BHC I NA NA l.66E--Ol I.S0E--03 
Dicldrin ; l.OE--05 l .6E+-O I l .29E--03 3.89E--03 1. 83E--08 2.6 1E- 10 4E--04 4E--09 1.80E--09 l.29E- 10 4E--Ol 
Endosulfan I ' 6 OE-OJ NA 8.79E--03 8.l0E--03 3.8lE--08 6E--06 4.82E--09 8E--07 
Endosulfan II 

I 
6.0E--03 NA 3.37E--03 3.62E--OJ l.70E-08 JE--06 l .8lE--09 JE--07 

Endosulfun sulfate 6.0E--03 NA l .17E--OJ 3.44E--03 1.62E--08 JE--06 1.74E--09 JE--07 
Endrin 3.0E--04 NA 4.0lE--03 4.26E--03 2.00E--08 7E--Ol 2.llE--09 7E--06 
Endrin al dehyde I NA NA l .34E--03 3.l9E--03 
Endrin ketone I NA NA 4.08E--O J 4.llE--03 
g:imma-Chlordane 

' 
6.0E-05 I .JE+OO 2.60E--03 2.64E--03 l.24E--08 1.7 7E- I0 lE--04 lE- 10 l.42E --09 I.0lE- 10 lE--Ol 

Hcptachl or cpoxidc l .3E-05 9. IE+oo 1.70E--03 1.SJ E--03 8.l9E--09 1.lJE- 10 7E--04 IE--09 9.llE-1 0 6.6lE-I I 7E--Ol 
IMctals : 
Antimon~ -I OE-04 NA 

I 

4.78E+OO 4.87E+OO 2.29E--Ol 6E--02 2.62E--06 7E--03 
Barium 7.0E-02 

I 
NA I.I 0E+-02 I. I IE+-02 l .2 I E--04 7E--03 6.0JE--05 9E--04 

Copper I 4.0E--02 NA 6.98E+0I 7.09E+0 I l .33E--04 8E--03 3.82E--Ol IE--03 
Lead I NA NA J .l4E+02 3.64E+02 
Mercury 3.0E-04 NA 3.l0E--0 1 4 I0E--01 1.93E--06 6E--03 l.92E--07 6E--04 
Sdenium I l .0E --03 NA 9.S0E--0 1 9.40E--OI 4.4 IE--06 9E--04 l .37E--07 IE--04 
ThaJ lium ' 8.0E--05 NA 9.l0E--0 1 8.60E--O I 4.04E--06 lE--02 l .04E--07 6E--03 
Zinc 

I 
3 0E-0 1 NA l.33E+02 l.30E+0l 6. l lE--04 lE--03 7.29E--Ol lE--04 

Herbicides 
2,4,l -T I 0E--02 NA 4.0lE--03 4.0lE--03 l.89E--08 2E--06 2.l0E--09 lE--07 

Total Hazard Ouotienl and Cancer Risk: lE-01 4E-06 l E-02 
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Cancer 
Risk 

6E- 11 

6E- 12 

lE-13 

9E- 13 

lE--08 
lE--09 

IE--07 
2E--06 
2E--07 

IE--08 
7E-IO 

IE--09 
2E--09 
lE--07 

9E--08 

IE-10 
lE--09 

JE-11 
3E-10 
IE-1 0 
IE-10 
JE--09 
IE-IO 

lE--09 

IE- 10 
6E- I0 

3E-06 
Assumptions for Fu ture Construction Worker Anumptions for Futur~ Tresspa.ssu Cbild 

I 
No1e: Cell s in lh1s table w..:rc rnt cnl10nally left bl:111k due 10 a lack of 1ox1c11y data . 
NA >= lnfonnation not availab le 

h 'i..11j!\.,;,,.~\1 1Gl7fs\nslrc-, \ 16\pos lJ"ctn\JNGSOIL Wt,;,4 

cs = 
IR = 
CF = 
Fl = 
EF = 
ED = 
BW = 
AT(Nc) = 
ATICarl = 

EPC Surface and Subsurface 
480 mg soil/day 

I E--06 kg/mg 
1 unit less 

250 d:iys/yc:ir 
I years 

70 kg 
365 days 

25550 da,·s 

cs = EPC Surf.ice Only 
IR = 200 mg soil/day 
CF = IE--06 kg/mg 
Fl = I unitlcss 
EF = 50 days/ye;ir 
ED = 5 \'Cars 

BW = so ks 
AT (Ne) = 1825 davs 
AT ICar\ = 25550 da. ·s 

Pa,elo(J 



TABLE B-16PO-8 
CA LCULATION OF INTAKE AND RISK FROM THE INGESTION OF SO IL 

REASONABLE MAXIMUM EXPOSURE (RME) - POST REMEDIATION 
SEAD-16 Fea,ibil ity Studi· 

Seneca Army Depot Activity 

11/11'99 

!Equation for Intake (mg/kg-day) = 
I 

cs X IR )( CF X Fl X EE X ED 
BW ,AT 

~A.s.s.wnptioos for E:u:h Rcccp.tQLa.a:....Lislc.~11001).: 
S = Chem ical Concentration in Soil. Calculated from Soil EP EF ""Exposun.: Frequency 

R = Ingestion Rltc ED "" Exposure Duration 

Equation for Hazard Quotient = Chronic Daily Intake (Ne)/Refcrcncc Dose 

Equation for Cancer Ri sk= Chronic Daily Intake (Car) x Slope Factor 

__ F = Conversion Factor :~: Bod)'\\•~ig'h~m .. 

Oral Care. Slope EPC EPCfrom >:FUiur.e:i:Jav.care Ceiiter chi1d .i• .. .·.•·tutui-, Da,/ Care'c.ni,r:Aiiu1f /•••······ · 
Ana lyte RfD On! Surface Soil Total Soils Intake Hazard Cancer Intake Huard Cancer 

Im-"· -dav\ Quotient Risk lm•IL -dav\ Quotient Risk 
lm · ,.,··1 -da,·\ lmn/ko-da\')- I Im-~-' 'm" ' fNc\ tCarl tNc\ lCar\ 

Vo latile Organics 
I, 1,2 ,2-Tetrachloroetha.ne NA 2.0E-0 I 7. IJE-03 6.92E-03 5.58E-09 IE-09 2.49E-09 SE-10 
Acetone 1.0E-0 1 NA 6.SIE-03 8.20E-03 5.95E-08 6E-07 6.37E-09 6E-08 
Benttnc 3.0E-03 2.9E-02 5.00E-03 S.OOE-03 4.S?E-08 3.9 1E-09 2E-Ol IE-10 4.89E-09 l.?SE-09 2E-06 SE-I I 
Carbon disulfide I.OE-0 1 NA 6.JJE-03 6 .23E-03 l .78E-08 6E-07 6. 19E-09 6E-08 
Chl oroform 1.0E-02 6 . IE-03 2.00E-03 2.00E-03 1.83E-08 I.S?E-09 2E-06 IE-I I 1.96E-09 6.99E-IO 2E-07 4E-12 
Methyl ethyl ketone 6.0E-01 NA S.OOE-03 
Methylene chloride 6.0E-02 7.SE-03 3.00E-03 3 .00E-03 2.74E-08 2.JSE-09 SE-07 2E-I I 2.94E-09 1.0SE-09 SE-08 8E-12 
Toluene 2.0E-01 NA 7.49E-03 7. 12E-03 6.84E-08 JE-07 7.JJE-09 4E-08 
Total Xylencs 2.0E+-00 NA 6.99E-03 6 .SIE-03 6.38E-08 JE-08 6.84E-09 JE-09 
Semivolati lc Orranics 
2,4-Dinitrotoluene 2.0E-03 6 .8E-01 l.?JE+-00 l.58E+-OO l.58E-05 I.JSE-06 8E-OJ 9E-07 l.69E-06 6.0SE-07 !E-04 4E-07 
2,6-Dinitroto lu enc I.0E-03 6.8E-OI l. 80E-01 1.80E-01 1.64E-06 l.41E-07 2E-OJ IE-07 l.76E-07 6 .29E-08 2E-W 4E-08 
2-Methylnaphtha.Jene 4.0E-02 NA 1.08E+-OO 9.2SE-OI 9.86E-06 2E-04 l.06E-06 JE-OS 
2-Methylphenol S.OE-02 NA UOE-01 J.20E-OI · I.IOE-06 2E-05 l.l?E-07 2E-06 
Accnaphthenc 6.0E-02 N.A l.74E+-OO . l.39E+-00 .. f.S9E-OS JE-04 l.?OE-06 JE-OS 
Acenaphthylcne NA NA 2.98E-OI 3.0?E-01 
Anthraccne 3.0E-01 NA l.?IE+-00 I.JSE+-00 l.56E-OS SE-05 l.67E-06 6E-06 
Benz.o(a)anthraccnc NA 7.JE-01 4.?JE+-00 3.12E+-OO 3.?0E-06 JE-06 1.65E-06 IE-06 
Benzo(a)pyrcnc NA 7.JE+oO 6.63E+-OO 4.77E+-OO S.19E-06 4E-05 2.32E-06 2E-OS 
Bcnzo(b)fluorantliene NA 7.JE-01 6.88E+-OO 4.76E+-OO S.39E-06 4E-06 2.40E-06 2E-06 
Benzo(ghi)pcry lcne NA NA 3.12E+-OO 3 .32E+-OO 
Bcn:z.o(k)fluoranthcnc NA 7.JE-02 3.38E+-OO 2.SIE+-00 2.65E-06 2E-07 1.18E-06 9E-08 
bis ( 2-Ethyl hexyl )ph tha.l ate 2.0E-02 l.4E-02 ' i.26E+-OO 1.90E+-OO LISE-OS 9 .86E-07 6E-04 IE-08 1.23E-06 4.40E-07 6E-OS 6E-09 
Butylbcn.zy lphthalate 2.0E-01 NA l.80E-02 
C3rt>a.zolc NA 2.0E-02 l.?JE+-00 1.38E+-OO I.JSE-06 JE-08 6.0SE-07 IE-08 
Chrysenc NA 7.JE-03 S.59E+-OO 3.68E+-OO 4.38E-06 JE-08 1.9SE-06 IE-08 
Dibcnz.(a,h)anthraccnc NA 7.JE+-00 l.86E+-OO l.66E+-OO l.46E-06 IE-05 6.SOE-07 SE-06 
Dibcnzofuran NA NA l.40E+-OO l.lOE+-00 
Diethyl phthaJatc 8.0E-01 NA 1.90E-02 1.90E-02 l.74E-07 2E-07 I .86E-08 2E-08 
Di-11-butylphtha.lalc i.OE-0 1 NA I.JOE+-00 1.12E+-OO 1.1 9E-Ol IE-04 I .27E-06 IE-OS 
Fluor.inthene 4.0E-02 NA 6.28E+-OO 4.II E+-00 l .74E-OS IE-03 6.14E-06 2E-04 
Fluorcnc 4.0E-02 NA l.49E+-OO l.2JE+-OO 1.36E-OS JE-04 1.46E-06 4E-OS 
lndcno( 1,2,3-cd)pyrcnc I NA I 7.JE-01 3.07E+oo 3.08E+-OO 

' 
2.40E-06 2E-06 I.O?E-06 8E-07 

Naphtha.lenc ' 4.0E-02 ' NA l.63E+-OO l.3 IE+-00 I 1.49E-Ol 4E-04 l.59E-06 4E-05 
N-Nitrosodiphcnylam inc.: 

I 
NA 4.9E-03 6.08E-0 1 S.81E-OI I 4.76E-07 lE-09 2.12E-07 IE-09 

Pentachlorophenol 3.0E-02 i.lE-0 1 l.l?E+-00 1. IS E+-00 l.07E-OS 9. 16E-07 4E-04 IE-07 1. 14E-06 4.09E-07 4E-OS SE-08 
Phenanthrenc ! NA NA 4.89E+-OO 3.16E+-OO ! 
Pvrcnc 3.0E-02 NA 6.75E+o0 4.39E+-OO 6. 16E-OS 2E-03 6.60E-06 2E-04 
P~ticidcs/PCBs I 4,4'-DDD NA 2.4E-O I 3.24E-03 3.SOE-03 2.S4E-09 6E- IO I.I JE-09 JE-10 
4,4'-DDE NA 3.4 E-O I 2.29E-02 2.0IE-02 l.79E-08 6E-09 8.00E-09 JE-09 
4,4'-DDT I S.OE-04 3.4E-O I 1.1 IE-Ol 1.0JE-02 I.OIE-07 8.69E-09 2E-04 JE-09 I .09E-08 3.88E-09 2E-Ol IE-09 
alpha-Chlordane I 6 .0E-05 UE+oO 2.46E-03 2.S IE-03 2.2SE-08 1.93E-09 4E-04 JE-09 2.41E-09 8.60E-IO 4E-OS IE-09 I 
Aroclor-1260 l OE-05 2.0E+OO 3.46E-02 3.?0E-02 3.16E-07 2.?IE-08 2E-02 SE-08 3.39E-08 i.llE-08 2E-03 2E-08 
bcta-BHC I NA l. 8E+-OO I.SOE-OJ l.93E-03 l.4 1E-09 J E-09 6.29E-I O IE-09 
dclta-BHC NA NA l.66E-03 1.80E-03 
Dieldrin i 5.0E-05 1.6E+o l 3.29E-03 3 .89E-03 3.00E-08 2.S8E-09 6E-04 4E-08 3.22E-09 I.I SE-09 6E-Ol 2E-08 
Endosu I fan I I 6.0E-03 NA 8.79E-OJ 8.20E-03 8.0JE-OR IE-OS 8.60E-09 IE-06 
Endosulfan II 6.0E-03 NA 3.J?E-03 3.62 E-OJ .3.08E-08 SE-06 3.JOE -09 SE-07 
Endosulfan su lfate 6.0E-03 NA 3. l?E-03 3.44E-OJ 2.&9E-08 SE-06 3 . IOE-09 SE-07 
Endrin 3.0E-04 NA 4.0SE-03 4.l6E-03 3.?0E-08 IE-04 3.96E-09 IE-OS 
Endrin aJdehydc NA NA 3.34E-03 3.S9E-OJ 
Endrin ketone NA NA 4.08E-OJ 4.25E-03 
gamm:i-Chl ordanc 6.0E-05 UE+-00 2.60E-03 2.64E-03 2.37E-08 2.04E-09 4E-04 JE-09 2.S4E-09 9.09E- IO 4E-05 IE-09 
Hcptach lor epoxidc UE-05 9. 1 E+oO 1.?0E-03 1.83E-OJ l.llE-08 I.J J E-09 IE-03 IE-08 l.66E-09 S.94E- IO IE-04 .' SE-09 

!Meta ls I I 
Antimony I 4.0E-04 I NA 4.78E+-OO 4.87E+oo 4.37E-05 IE-0 1 4.68E-06 IE-02 
Barium I 7.0E-02 i NA I.IOE+o2 I.II E+02 1.00E-03 IE-02 l.08E-04 2E-OJ 
Copper ' 4.0E-02 NA 6.98E+o l 7.09E+o l 6.J?E-04 2E-Ol 6 .83E-OS 2E-03 I 
Le,d NA I NA 3.S4E+o2 3.64E+02 
Mercury I J.OE-04 I NA 3.SOE-0 1 4. IOE-01 3.20E-06 IE-02 3.42E-07 IE-03 
Selenium 

I 
5.0E-03 NA 9.SOE-01 9.40E-O I 8.95E-06 2E-03 9.S9E-07 2E-04 

Thallium 8.0E-05 NA 9.20E-OI 8.60E-OI 8.40E-06 IE-0 1 9 .00E-07 IE-02 
Zinc 3.0E-0 1 NA 1.33E+02 UOE+02 1.2 1E-03 4E-03 I.JOE-04 4E-04 
Herbicides I 

I 2.4.5-T I I OE-02 NA 4.02E-03 4.02E-03 3.67E-08 4E-06 3.93E-09 4E-07 I 

Total Hazard Ouotienl and Ca ncer Risk: J E-01 6E-0S JE-02 JE-05 
I Assumptions for Future Day Care Cenler Child Assumptio ns for Future Day Care Center Adult 
I cs= EPC Surface Only cs = EPC Surface Only 

IR= 200 mg soi l/day IR = 100 mg so il/day 
CF= I E-06 kg/mg CF = IE-06 kg/mg 
Fl = I unitle ss Fl = I unitless 

i EF = 250 days/year EF = 250 days/year 
ED= 6 years ED = 25 vears ! 

I 
BW = 15 kg BW = 10 ics 
AT{Nc) = 21 90 days AT(Nc)= 9 125 days 

I ATICar\ - 2555.0 d::ivs AT/Carl = 25550 davs 
Note: Cell s in this table wen: m1en11 onall y left blank due to a bck of tox1c1tv data. 
NA= In formation not available · · 
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!:Equation for Intake (mg/kg-day) = 

TABLE B-16PO-9 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME)- POST REMEDIATION 
SEAD-16 Fusibility Study 

Seneca Army Depot Activity 

11/11199 

C5.x..C.E.x..SA x AF x ABS x EE x EP 
BWx AT 

bla,:iab.leuA.rnimJllions for Each ReccJlli)Ur:i:...L.iill.d..aub.e..ll<>llom~ 
!cs= Chemical Concen tration in So il , from Soil EPC Data 
!CF "" Convers ion Factor 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quoti ent = Chronic Daily Intake (Nc)/Refercnce Dose 

Equation for Cancer Ri sk = Chronic Daily Intake (Car) x Slope Factor 

~

= Surface Area Conlact 
= Adherence Factor AT = Averagi ng Time 

nr AL---•= - - J:'--• --

Dermal Care. Slope Absorption EPC 
Analyle RID Dermal Factor• Surface Soi l 

<m·"··-dav\ lm•"'•-davl-1 Cunitless} 

Volatile Organics 
I, 1,2,2-Tetrach loroethane NA 2.0E-0 1 NA 
Acetone I.OE-OJ NA NA 
Benzene 2.9E-03 3. IE-02 NA 
Carbon di sulfide 6.JE-02 NA NA 
Chlorofonn 1.0E-02 6. IE-OJ NA 
Methyl ethyl ketone 6.0E-01 NA NA 
Methylene chloride 5.9E-02 7.7E-OJ NA 
Toluene 2.0E-0 1 NA NA 
Total Xylenes I.BE+oO NA NA 
Semivolatile Organics 
2,4~Dinitrotoluene 2.0E-03 6.BE-01 NA 
2,6-Dinitrotoluene I.OE-OJ 6.BE-0 1 NA 
2-Methylnaphthalene 4.0E-02 NA NA 
2-Methylphenol 5.0E-02 NA NA 
Accnaphthene 6.0E-02 NA NA· 
Acenaphthylene NA NA NA 
Anthracene 3.0E-01 NA NA . 
Bcnzo(a)anthraccne NA 7.JE-01 NA 
Benzo(a)pyrene NA I.BE+-01 NA 
Benz.o(b )fluoranth en e NA 7.JE-01 NA 
Benzo(ghi)pcrylene NA NA NA 
Benzo(k}fluoranthen e NA 7.JE-02 NA 
bis(2-Ethylhexyl)phthalate I.OE-02 2.BE-02 NA 
Butylbenzylphthalate 2.0E-01 NA NA 
Carbazole NA 2.0E-02 NA 
Chrysene NA 7.JE-OJ NA 
Dibenz(a,h )anthracene NA 7.JE+oO NA 
Dibenzofuran 

I 

NA NA NA 
Diethyl phthalate B.OE-01 NA NA 
Di-n-butyl phthalate 9.0E-02 NA NA 
Fluoranthene 4 .0E-02 NA NA 
Fluorene 4.0E-02 NA NA 
lndeno( 1,2,J-cd)pyrene NA 7.lE-01 NA 
Naphthalene i 4 OE-02 ! NA NA 

: 

I 
I 

i 

N-Nitrosodiphenylamine i NA I 4.9E-03 NA 
Pentachlorophenol 3.0E-02 l. 2E-0 1 0.01 
Phenanthrene 

i 
NA NA NA 

Pyrene 3.0E-02 NA NA 
Pestic.idcs/PCBs 
4,4'-DDD NA l.2E+oo NA 
4,4'-DDE i NA I.7E+oo NA 
4,4'-DDT I 1.0E-04 l.7E+oo NA 
alpha-Chlordane ; 6.0E-05 IJE+oo NA 
Aroclor-1 260 

I 
I.BE-OS I 2.2E+oo 0.06 

beta-BHC I NA I.BE+oo NA 
delta-B HC NA I NA NA 
Dieldrin 2.S E-05 J .2E+ol NA 
Endosulfan I 6.0E-OJ NA NA 
Endosulfan II 6.0E-OJ NA NA 
Endosulfan sulfate 6.0E-OJ NA NA 
Endrin 3.0E-04 NA NA 
Endrin aldehyde NA NA NA 
Endrin ketone NA NA NA 
gamma-Chlordane 6.0E-05 UE+oo NA 
Heptachlor epoxide UE-05 9. IE+OO NA 
Metals 
Antimony 4.0E-04 NA NA 
Barium 3.5E-OJ NA NA 
Copper 2.4E-02 NA NA 
Lead NA NA NA 
Mercury 3.0E-06 NA NA 
Selenium 4.SE-OJ NA NA 
Thallium B.OE-05 NA NA 
Zinc 7.SE-02 NA NA 
Herbie.ides 
2,4,5-T I.OE-02 NA NA 

Tota l Hazard Ouotient and Cancer Risk: 

Note: Cells m this tab le were mtent1ona ll y left blank due to a lack of tox 1c1ty data. 
NA= Info rmation not available . 

Im•"'•' 

7. IJE-03 
6.SIE-03 
5.00E-03 
6.JJE-03 
2.00E-OJ 

J .OOE-OJ 
7.49E-OJ 
6.99E-03 

l.7JE+oo 
I.BOE-01 
I.OBE+oo 
l.20E-OI 
l ,74E_+oo 
2.9BE-OI 
l.7 IE<-OO 
4.7JE+oo 
6.6JE+oo 
6.BBE+oo 
J. 12E+oo 
J.JBE+oo 
1.26E+oo 

l.7JE+o0 
5.59E+oo 
I .B6E+oo 
1.40E+oo 
l.90E-02 
IJOE+oo 
6.2BE+oo 
1.49E+oo 
J .07E+oo 
1.6JE+oo 
6.0BE-01 
l.l7E+oo 
4.B9E+oo 
6.75E+oo 

J .24E-Ol 
2.29E-02 
I.I IE-02 
2.46E-OJ 
J.46E-02 
I.BOE-OJ 
1.66E-OJ 
J .29E-OJ 
B.79E-OJ 
J .J7E-OJ 
3.17E-OJ 
4.0SE-03 
J .J4E-03 
4.0BE-03 
2.60E-OJ 
1.70E-OJ 

4.7BE+oo 
I.IOE+o2 
6.9BE+o ! 
3.54E+o2 
3.SOE-0 1 
9.BOE-01 
9.20E-Ol 
l.33E+o2 

4.02E-OJ 

EPC from 
Total Soils 

<m·"'·' 

6.92E-03 
B.20E-03 
5.00E-03 
6.23E-OJ 
2.00E-OJ 
5.00E-03 
3.00E-03 
7. l2E-OJ 
6.BIE-OJ 

I.SBE+oo 
I.BOE.QI 
9.25E-OI 
l.20E-OI 
l.39E+oo 
3.07E-OI 
I .JSE+oo 
3.12E+oo 
4.77E+oo 
4.76E+oo 
J .J2E+oo 
2.SIE+oo 
l.90E+oo 
I .BOE-02 
IJBE+OO 
J .6BE+oo 
l.66E+oo 
1.20E+oo 
I.90E-02 
1.12E+oo 
4.1 IE+oo 
I.23E+oo 
3.0BE+oo 
IJIE+oo 
5.BIE-01 
I.ISE+oo 
J .16E+oo 
4.J9E+oo 

J.SOE-OJ 
2.0IE-02 
1.0JE-02 
2.SIE-OJ 
3.70E-02 
l.9JE-OJ 
I.BOE-OJ 
J .B9E-OJ 
B.20E-OJ 
3.62E-OJ 
3.44E-OJ 
4.26E-OJ 
J .59E-03 
4.25E-OJ 
2.64E-OJ 
I.BJE-03 

4.B7E+oo 
I.IIE+02 
7.09E+ol 
3.64E+o2 
4. IOE-01 
9.40E-Ol 
B.60E-01 
l.30E+o2 

4.02E-OJ 

.,·":,ec. ·.•·••••Ciirr<:tifSikW,frker · F)Jfurt" ind·u,fr(al:.\Vo:.-:1\•r • •• · > 
Absorbed Dose Hazard Cancer Absorbed Dose I Hazard Cancer 

<m-" -dav\ Quolient Risk (moil. -dav\ Quotient Risk 
£Ne\ <Car\ (Ne) !Car\ I 

I 

Contact to 
Onsite Soils 

Not Applicable for 
uture Industrial Worke 

' i 
5.31 E-OB 1.90E-OB 2E-06 2E-09 I 

9.4JE-09 J .J7E-09 SE-04 7E-09 

I 

5E-04 IE-08 
Assumptions for Currenl Site Worker 

cs= EPC Surface Only 
CF~ 1.00E-06 kg/mg 
SA = 5800 cm2 
AF = I mg/cm2 
EF = 20 days/year 
ED= 25 years 
BW = 70 kg 
AT (Ne) = 9 125 da ys 
AT <Car\= 25550 davs 

• US EPA Region 2 recom mends quantifying dermal exposure onl y for cadmium , arsenic, PCBs, dioxi ns/furans and pentachlorophenol, since absorption fac1ors are not ava ilabl e for other chemicals of concern. 

h·\c-n~\~crl<' t.:11\~ I(, 17fs\riskrcv\ 16\postrcm\DER.1'-ISOIL. \VK 4 Page 1 of) 



1,Equation for lntal:e (mg/kg-day)= 

TABLE B-16PO-9 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

R EASONA BLE MAXIM UM EXPOSURE (RME)- POST REMEDIATION 
SEAD-16 Feasibility S tudy 

Seneca Army Depot Activity 

C5.Jc CF x SA x AF x ABS x EE x ED 
BWx AT 

IJ 

~ ar.iabkuAs~ptor are I isted at thulolto.m). 
Equation for Hazard Quotient = Chron ic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk= Chronic Dai ly Intake (Car) x Slope Factor S = Chemical Concentration in Soil, from Soil EPC Data 
F = Convers ion Factor 

SA = Surface Area Contact 
AF= Adherence Factor 

~e '"'"'"' 

EF ""Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 
AT :c: Averaging Time 

11/11199 

Analyte 
Dermal 

RID 
Care. Slope 

Dermal 
Absorption 

Factor" 
EPC EPCfrom Future·:construclion Worker . ·FuilireTressiiasser Cli!td '". 

Surface Soil Total Soih: r---cA-cb~,o'--r~be~d~ D~o~sc==-r'-'-"B~a~za-,'--d-'-,=c='a~n~cc-r~r---,A.,-b-,o-r~be~d=cD~o,~e==,,=cB~u~a'--rd==;=~C~a~•'--ce-'r-..a...j 

lm•"'•-davl lm•ik•-davl- 1 (unilleu\ (mo/Co\ lme/kol 

Volatile Organics 
I , 1,2,2-Tetrachloroethane 
Acetone 
Benzene 
Carbon disulfide 
Chlorofomi 
Methyl ethyl ketone 
Methylene ch loride 
Toluene 
Total Xy lenes 
Semivolatile Organics 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Melhylnaphlhalene 
2-Methylphenol 
Acenaphthene 
Acenaphlhylene 
Anthracene 
Bcnw(a)anlhracene 

Benzo(a)pyrene I 
Benzo(b)nuoranthene 
Benzo(ghi)pcrylene 
Bcnw(k)nuoranthene 1 
bis(2-Ethylhexyl)phthalate I 
Butylbenzylphthalate 
Carbazole : 
Chrysene 
Dibenz.(a,h)anlhracene 
Dibenzofuran 
Diethyl phlhalate 
Di-n-butylphthalate 
Fluoranthene 

I 

I 
Fluorene 
lndeno(l ,2,J-cd)pyrene I 
Naphthalene 
N•Nitrosodiphenylamine I 
Pentachlorophenol 
Phenanthrene 
Pyrene 
Pesticide5/PCDs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor•l260 
beta-BHC 
delta-BHC 
Dieldri n 
Endosulfan I 
Endosulfan 11 
Endosul fan sulfate 
Endrin 
IEndrin aldehyde 
1Endrin ketone 

!
gamma-Chlordane 
Heptachlor epoxide 
Metals 
Antimony 
Barium 
Copper 
Lead 
Mercury 
Selenium 
Thallium 
Zinc 
Herbicides 
2,4,5-T 

NA 
1.0E-0 1 
2.9E-OJ 
6.JE-02 
I.OE-02 
6 .0E-0 1 
5.9E-02 
2.0E-01 
1.8E+OO 

2 .0E-03 
I.OE-OJ 
4 .0E-02 
5.0E-02 
6.0E-02 

NA 
J .OE-01 

NA 
NA 
NA 
NA 
NA 

1.0E-02 
2.0E-01 

NA 
NA 
NA 
NA 

8.0E-01 
9.0E-02 
4.0E-02 
4.0E-02 

NA 
4 OE-02 

NA 
J .OE-02 

NA 
J .OE-02 

NA 
NA 

1.0E-04 
6 .0E-05 
l.8E-05 

NA 
NA 

2.5E-05 
6.0E-03 
6 .0E-Ol 
6.0E-03 
J .OE-04 

NA 
NA 

6.0E-05 
I JE-05 

4.0E-04 
J .5E-OJ 
2.4E-02 

NA 
J .OE-06 
4.5E-OJ 
8.0E-05 
7.5E-02 

1.0E-02 

2.0E-01 
NA 

J . IE-02 
NA 

6.1 E-03 
NA 

7.7E-OJ 
NA 
NA 

6.8E-Ol 
6.8E-0 1 

NA 
NA 
NA 
NA 
NA 

7.JE-01 
1.8E+-Ol 
7.JE-01 

NA 
7.JE-02 
2.8E-02 

NA 
2.0E-02 
7.JE-03 
7.JE+OO 

NA 
NA 
NA 
NA 
NA 

7.JE-01 
NA 

4.9E-OJ 
l.2E-OI 

NA 
NA 

l.2E+OO 
l.7E+OO 
1.7E+OO 
1.JE+-00 
2.2E+OO 
l. 8E+OO 

NA 
J .2E+Ol 

NA 
NA 
NA 
NA 
NA 
NA 

I.JE+OO 
9. IE+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Total Hazard Ouotient and Cancer Risk: 

I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.01 
NA 
NA 

NA 
NA 
NA 
NA 

0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

7. IJE-Ol 
6.5 IE-OJ 
5.00E-03 
6.JJE-03 
2.00E-03 

J .OOE-03 
7.49E-OJ 
6.99E-OJ 

l.7JE+OO 
l.80E-O I 
1.08E+OO 
l.20E-O I 
1.74E+OO 

. 2.98E-Ol 
l.71E+OO 
4.7JE+OO 
6.6JE+OO 
6.88E+OO 
J .12E+OO 
l .l8E+OO 
1.26E+OO 

1.7JE+OO 
5.59E+OO 
1.86E+OO 
l.40E+OO 
1.90E-02 
I.JOE+-00 
6.28E+OO 
l.49E+OO 
J .07E+OO 
1.6JE+OO 
6.08E-OI 
1.l 7E+OO 
4.89E+OO 
6.75E+OO 

l .24E-OJ 
2.29E-02 
l.l lE-02 
2.46E-OJ 
l.46E-02 
1.80E-OJ 
l.66E-OJ 
J .29E-OJ 
8. 79E-OJ 
J .J7E-OJ 
J . l 7E-OJ 
4.05E-OJ 
J .J4E-OJ 
4.08E-OJ 
2.60E-OJ 
1.70E-OJ 

4.78E+OO 
l.lOE+02 
6.98E+OI 
J .54E+-02 
J .50E-OI 
9.80E-OI 
9.20E-O l 
I.JJE+02 

4.02E-OJ 

Note. Cells m this table were 1ntent1onally lefl blank due to a lack of toxicity data 
NA= Information not available . 

6.92E-OJ 
8.20E-Ol 
5.00E-OJ 
6.2JE-OJ 
2.00E-03 
5.00E-03 
J .OOE-03 
7.12E-OJ 
6.81E-OJ 

l.58E+OO 
l.80E-Ol 
9.25E-01 
l.20E-01 
I.J9E+OO 
J .07E-O I 
I.J5E+OO 
l .12E+OO 
4.77E+OO 
4.76E+OO 
J .32E+OO 
2.51E+OO 
l.90E+OO 
l.80E-02 
I.J8E+OO 
J .68E+OO 
l.66E+OO 
1.20E+OO 
1.90E-02 
l. 12E+OO 
4.1 IE+OO 
1.2JE+OO 
l .08E+OO 
1.3 1 E+-00 
5.8 IE-Ol 
l.l5E+OO 
l .16E+OO 
4.l9E+OO 

J .50E-OJ 
2.0IE-02 
1.0JE-02 
2.S IE-OJ 
J .70E-02 
l.9JE-OJ 
1.80E-OJ 
l .89E-OJ 
8.20E-Ol 
J .62E-Ol 
J.44E-OJ 
4.26E-OJ 
l .59E-OJ 
4.25E-OJ 
2.64E-Ol 
1.8JE-Ol 

4.87E+OO 
I. II E+02 
7.09E+Ol 
J .64E+02 
4. IOE-01 
9.40E-O I 
8.60E-0 1 
I.JOE+02 

4.02E-OJ 

(m ... 11, -dav\ Quotient Risk fm .. lL -dav\ Quotient Risk 
fNcl /Carl fNcl fCarl 

6.64E-07 9.49E-09 2E-05 IE-09 

l.18E-07 

I 
! l.68E-09 I 7E-Ol 4E-09 

7E-OJ 5E-09 
Auumplions for Future Construction \Vorker 

CS = EPC Surface and Subsurface 
CF : 1.00E-06 kg/mg 
SA : 5800 cm2 
AF : I mg/cm2 
EF = 250 days/year 
ED :c I years 
BW = 70 kg 
AT (Ne) = 365 days 
AT /Car) : 25550 davs 

l.48E-07 

I 2.6JE-08 

I 
I 
I 
I 
I 

l.06E-08 

l.88E-09 

5E-06 IE-09 

IE-OJ 4E-09 

IE-OJ 5E-09 
Assumptions for Future Tresspasser Child 

CS : EPC Surface Only 
CF : I.OOE-06 kg/mg 
SA = 4625 cm2 
AF = I mg/em2 
EF : 50 days/yea r 
ED= 5 years 
BW : 50 kg 
AT (Ne) = I 825 days 
AT /Carl = 25550 davs 

• USEPA Region 2 recommends quantifying dermal exposure only for cadmium , arsenic, PCBs, dioxi ns/furans and pentachlorophenol, since abso'l)t ion factors are not avai lab le for oth er chemicals of concern . 
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TABLE B-16PO-9 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - POST REMEDIATION 
SEAD-16 Feasibility Study 

Seneca Army Depot Activity 

!:Equation fo r In take (mg/kg-day) = 

i!Y.aaaJlles_(A.s_s__u_mp.1ions for Each Recep.tQLare I isted at the Bottom}: 

l~ S = Chemical Concentrat ion in Soil. from Soi l EPC Data 
;cF = Conversion Factor 

CS_x_Cf x SA x AF x ABS x EE x ED 
BWxAT 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equation fo r Hazard Quotien t= Chronic Dai ly Intake (Nc)/Reference Dose 

Equa tion fo r Cancer Risk= Chronic Dail y Intake (Car) x Slope Factor 

ljSA :::: Surface Area Contact 
,Af = Ad herence f ac tor 
1!Ass = Absor · · 

I Derma l Care. Slope Abiorplion 

AT = Averaging Time 

EPC EPC from . l'ui:ureiiav ·care Cet1ter:Cliild ·. ·J?uture0ii),~::tliifCffl°fe(Adul( ·.· 

11/11199 

I Analyte RfD Der m al Factor• Surface Soil Total Soi ls Absorbed Dose Hazard Ca ncer Absorbed Dose Hazard Cancer 

I lm•/k•-dav\ lm•11,• -dav\-J funitlessl 

ivolatile O rganics 
1. 1,2,2-Tetrachloroethane NA 2.0E-01 NA 
Acetone I.OE-OJ NA NA 
Benz.enc 2.9E-OJ 3. IE-02 NA 
Carbon di sulfide 6 .JE-02 NA NA 
Chlorofonn I.OE-02 6 . IE-03 NA 
Methyl ethyl ketone 6 .0E-01 NA NA 
Methylene chloride 5.9E-02 7.7E-03 NA 
Toluene 2.0E-0 1 NA NA 
Total Xy lenes 1.SE+-00 NA NA 
Semivolatile Orga njcs 
2,4-Dinitroto luene 2.0E-OJ 6.SE-0 1 NA 
2,6-Dinitroto luene I.OE-OJ 6.SE-0 1 NA 
2-Methylnaphtha lcne 4.0E-02 I NA NA 
2-Methylpheno l 5.0E-02 

I 
NA NA 

Acenaphthene 6 .0E-02 NA . NA -
Acenaph th ylene NA NA NA 
Anthracene 3.0E-0 1 

I 
NA NA 

Benzo(a)anthracene NA 7.JE-01 NA 
Benw(a)pyrene NA 1.SE+-01 NA 
Benw(b)fluoranthene NA 7.JE-01 NA 
Bcnw(ghi)pery lene NA NA NA 
Benw{k)nuoranthene NA 7.JE-02 NA 
bis(2-Ethylhexyl)phthalate I.OE-02 2.SE-02 NA 
Butylbenzyl phthalate 2.0E-01 NA NA 
Carbaz.ole NA 2.0E-02 NA 
Chrysene NA 7.JE-03 NA 
Dibenz(a, h )anthraccnc NA 7.JE+-00 NA 
Dibenzofuran NA NA NA 
Diethyl phthalate 8 .0E-01 NA NA 
Di-n-butylphthalate 9.0E-02 NA NA 
Fluoranthene 4.0E-02 NA NA 

lfluorene 4.0E-02 i NA NA 
ji ndeno( 1,2,3-cd)pyrene NA 7.JE-0 1 NA 
!Naphthalene 4.0E-02 NA NA 
jN- Nitrosodiphenylamine NA i 4.9E-03 

i NA I 
IPentach lo rophenol 3 .0E-02 1.2E-Ol I 0.0 1 I 
Phenanthrene NA I NA I NA 

i Pyrcne 3.0E-02 I NA I NA 
Pesticides/PCBs i I I 

14.4 '-DDD ' NA l.2E+-OO NA I I 
14.4 '-DDE I NA I 1.7E+-OO NA 
4,4'-DDT i 1.0E-04 1.7E+-OO NA 
1alpha-Ch lordane 

i 
6.0E-05 1.3E+-OO NA 

Aroclor- 1260 J. SE-05 2.2E+OO 0.06 
beta-BHC NA l.SE+-00 NA 
delta-BHC I NA NA NA 
Dieldrin 2.SE-05 J .2E+-O I NA 
Endosulfan I 6 .0E-03 ,NA NA 
Endosulfan II 6 .0E-03 ' _sf-:IA NA 
Endosulfan sul fate 6 .0E-03 NA NA 
Endrin 3 .0E-04 NA NA 
Endrin aldehyde NA l NA NA 
Endrin ketone I NA NA NA 
gamma-Chlordane I 6.0E-05 ' 1.3E+OO NA 
Heptachlor epox:ide I 1.3E-05 9. 1 E+-00 NA 
Metals 
Antimony 4 OE-04 I NA NA 
Barium 3.SE-03 

i 
NA NA 

,Copper I 2.4E-02 NA NA 
ILe,d I NA I NA NA 
Mercury 3.0E-06 NA NA 
!Selenium i 4.SE-03 NA NA 
!Thallium I 8.0E-05 

i 
NA NA 

[Z inc i 7.SE-02 NA NA 
Herbicides 

I I 2,4,5-T I.OE-02 NA NA 
I 

!Total Hazard Ouolient and Cancer Risk: 

I 
; 
Note: Cells in 1h1s table we re m1ent10nally left blank due to a lack of tox icity da1a 
NA= Informat ion no t ava il able . 

lm•11, -dav\ Quotient Risk lm•11, -dav\ Quoti!nt Risk 
rm -•·-' fm-•cn\ /Ne\ /Carl /Ne\ (Carl 

7. IJ E-03 6.92E-OJ 
6 .SIE-03 8.20E-03 
5.00E-03 5.00E-03 
6.33E-03 6.2JE-03 
2.00E-03 2.00E-03 

5.00E-03 
3.00E-03 3.00E-OJ 
7.49E-03 7. J 2E-03 
6 .99E-03 6.8 IE-03 

l.73E+-OO l.5SE+-00 
I .SOE-OJ I.SOE-0 1 
1.0SE+-00 9.25E-01 

I 
1.20E-Ol l.20E-OI 
1-.?~E-tOQ : l.39E+oo 
2.9sE:01 J .07E-OI 
l.71E'+-OO 1.35E+-OO 

I 
4.73E+oo 3. 12E+-OO 
6.63E+oo 4.77E+-OO 
6.88E+oo 4.76E+-OO 
3. 12E+oo 3.32E+oo 
3.38E+oo 2.5 1 E+-00 
l.26E+oo 1.90E+-OO 

J.SOE-02 
1.73E+oo l.38E+-OO 
5.59E+oo 3.68E+-OO I 1.86E+oo l.66E+-OO 
1.40E+oo l.20E+oo 
l.90E-02 1.90E-02 
l.30E+oo l.1 2E+oo 
6 .28E+oo 4. 1 JE+oo 
1.49E+oo l.23E+oo 

I I 3.07E+oo 3.08E+oo i 
1.63E+oo 1.3 1E+oo ' I I 
6.0SE-01 5.SIE-0 1 I I 6.64E-07 1.1 7E+oo I.ISE+oo l.17E-06 1.00E-07 4E-05 IE-08 2.37E-07 2E-05 JE-08 
4.89E+oo 3. 16E+oo I 

6. 75E+-OO 4.J9E+oo : 
i 

I 
3.24E-OJ 3.SOE-OJ i I 2.29E-02 2.0IE-02 

I I.I IE-02 1.0JE-02 I I 2.46E-03 2.5 IE-OJ 

I J .46E-02 3.70E-02 2.0SE-07 I. 78E-08 IE-02 4E-08 I I. ISE-07 4.21E-08 7E-03 9E-08 
I.SOE-03 l.93E-OJ I 
l.66E-03 I.SOE-OJ I 

3.29E-OJ 3.89E-03 
8.79.E.-03 8.20E-03 
3.37E-OJ 3.62E-03 
3.17E-03 3.44E-OJ 
4.0SE-OJ 4.26E-03 
3.34E-03 3.59E-03 
4.08E-OJ 4.25E-03 
2.60E-03 2.64E-OJ I 

I l.70E-03 1.SJE-03 i 
I 

i I 

I 4.78E+-OO 4.87E+oo I ! 
1. IOE+02 1. IIE+-02 
6.98E+-O J 7.09E+-0 1 ! 
J .54E+-02 J .64E+-02 
3.SOE-0 1 4. IOE-0 1 
9.SOE-01 9.40E-O J 
9.20E-01 8.60E-O l 

I 

l.3 3E+-02 1.30E+-02 

I ! 
4.02E-OJ 4.02E-OJ 

lE-02 SE-08 ?E--03 I E-07 
Assumptions for Day Care Center Child Assumptions for Day Care Center Adult 

cs= EPC Surface Only cs= EPC Surface Onl y 
CF = 1.00E-06 kg/mg CF = 1.00E-06 kg/mg 
SA = 2 190 cm2 SA = 5800 cm2 
AF = I mglcm2 AF = I mg/cm2 
EF = 250 days/year EF = 250 days/year 
ED = 6 years ED = 25 years 
BW = 15 kg BW = 70 kg 
AT (Ne) = 2 190 da ys AT (Ne) = 9 125 da ys 
AT ICar' = 25550 da vs AT (Car\ = 25550 davs 

• USEPA Region 2 recommends quantify ing derma l exposure onl y for cadmium, arsenic, PCBs, diox ins/ furan s nnd pentachloropheno l, since absorptio n fac to rs are not avai lab le for other chemica ls of concern . 
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TABLE B-17PR-J 

CALCULATION or TOTAL NONCARCINOGENJC AND CARCINOGENIC RISKS 
REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 

SEAD-17 Feasibility Study 
Seneca Army Depot Activity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhalation of Dust in Ambient Air Table B-l 7PR-7 

I 
Ingestion of Onsi te Soils Table B-l 7PR-8 

! Dermal Contact to Onsite Soils Table B-17PR-9 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Ambient Air Table B-1 ?PR-7 

Ingestion of Onsite Soils Table B-l 7PR-8 

Dermal Contact to Onsite Soils Table B-17PR-9 

- .·. ·ihgCSHo~ of Groundwater Table B- l7PR- 13 

I TOTAL RECEPTOR RISK (Ne & Car) 

! Inhalation of Dusi in Ambient Air Table B-1 ?PR-7 

I Ingestion of Onsite Soils Table B-17PR-8 

Dermal Contact to Onsite Soils Table B- 17PR-9 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Ambient Air Table B- l 7PR-7 

Ingestion of Onsite Soils Tabl e B- I 7PR-8 

I 
Dermal Contact to Onsite Soils Table B-l7PR-9 

Derma l Contact to Surface Water while Wading Table B- l7PR-l0 

Ingestion of Onsite Sediment Table B-17PR-1 I 

Dermal Contact to Sediment while Wading Table B-l?PR-12 

TOTAL RECEPTOR RISK (Ne & Car) 

' I 

I Inhalation of Dust in Ambient Air Tabl e B- I 7PR-7 

I 
l ngcstio_n of Onsite Soils Table B- 17PR-8 

Dermal Contact to Onsite Soils Table B-l 7PR-9 

I Ingestion of Groundwater Tabl e B-l?PR- 13 

TOTAL RECEPTOR RISK (Ne & Car) 

EUTURE IMY CARE CENTER WORKER Inhalation of Dust in Ambient Air Table B- l 7PR-7 

Ingestion of Onsite Soils Table B-17PR-8 

Dermal Contact to Onsite Soils I Table B-l 7PR-9 

Ingestion of Groundwater Tabl e B-l 7PR-l 3 

TOTAL RECEPTOR RISK (Ne & Car) 

H:\eng\seneca\s 1617fslriskrev\ 17\base\TOTRISK. WK4 
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HAZARD 
INDEX 

IE-04 

BE-03 

SE-03 

llidll 

2[-03 

IE-01 

IE-OJ 

2E-04 

~ 

2E-02 

4E-0l 

9E-02 

~ 

7E-0S 

6E-02 

2E-02 

IE-03 

SE-02 

JE-03 

lEdll_ 

4E-03 

IE+-00 

2E-0 t 

4E-04 

l..E:±JlJJ. 

2E-03 

IE--0 1 

IE-01 

2E-04 

2.LJ11 

! 

11/11/99 

CANCER 
RISK 

7E--09 

4E-07 

JE-08 

~ 

9E--08 

SE--06 

JE--07 

9E-0S 

lE=fl1. 

JE--08 

IE-06 

2E-08 

1£::Jli 

6E-10 

6[-07 

JE--08 

I E--08 

JE--07 

SE--09 

'lJYU 

4E-08 

IE-OS 

IE--07 

SE-OS 

~ 

7E--08 

SE--06 

JE-07 

9[-05 

llH/1. 
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TABLE B-17PR-2 

Tota l Soils Exposure Point Concentra tion Summ ary - Pre-Remedia tion 

i Analyte 

Volati le Organics 
Acetone 
Benzene 
Methylene chloride 
Toluene 

SemiYolatile Otgank5 
2,4-Dinitrotoluene•• 
2,6-Dinitrotoluene•• 
2-Methylnaphthalene 
2-Methylphenol 
3,3 · -Dichlorobenzidine 
3-N itroani line 
4-Nitroaniiine 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo[ a]anthracene 
Benzo[a]pyrene 
Benzo[b]fiuoranth ene 
Benzo(ghi]perylene 
Benzo[k]fiuoranthene 
Bis(2-Chloroisopropyl)ether 
Butylbenzylphthalate 
Carbazole 
Cluysene 
Di-n-butylphthalate 
Dibenz[ a,h]anthracene 
Dibenzofuran 
Fluoranthenc 
Fluorene 
lndeno[ 1,2,3-cd]pyrene 
N-Nitrosodiphenylarnine 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
bi s(2-Ethylhexyl)phthalate 

&stici.desll'al, 
4,4'-DDD 
4,4 ' -DDE 
4,4 ' -DDT 
Aldrin 
Aroclor- 1254 
Aroclor-1260 
Dieldrin 
Endosulfan l 
Endosulfan sulfate 
Endrin 
Endrin ketone 
Heptachlor epoxide 
alpha-Chlordane 
beta-BHC 
delta-BHC 

riilcoaromatics 
2,4-Dinitrotoluene•• 
2,6-Dinitrotoluene•• 

Metals 
Antimony 
Arsenic 
Barium 
Cadmium 
•Copper 
L d ea 
McrcUI)' 

Selenium 
Silve r 
Thall ium 
Zinc 

He.rhicidn 
MCPA 

I No. of Valid 
Analyses 

I 

! 
I 
I 

I 

I 
I 

! 
! 

I 
I 

I 

I 
I 
I 

! 

I 

: 
: 

! 
I 

I 

I 

i 
I 

' : 

I 
i 

56 
56 
56 
56 

56 
55 
55 
55 
56 
56 
56 
55 
55 
55 
56 
56 
56 
56 
56 
24 
55 
56 
56 
56 
56 
55 
56 
55 
56 
55 
55 
56 
56 
56 
56 

56 
56 
56 

56 
56 
56 
56 
56 
56 
56 
56 
55 
55 
56 
56 

56 
56 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 

32 

I 

I 

I 

I 

I 

No. of 
Rejected SQLs 

0 
0 
0 
0 

0 
I 
I 
I 
0 
0 
0 
I 
I 
I 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
I 
0 
I 
0 
I 
I 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
• Refer to text for a detaJled discussion of EPC determmanon. 

No. of 
Hits 

3 
2 
I 
5 

6 
I 
2 
I 
I 
I 
I 
2 
2 
3 
18 
19 
18 
15 
15 
I 
2 
3 
28 
20 
9 
I 

33 
I 

12 
4 
3 
2 
20 
32 
18 

4 
20 
IO 

l 
l 
3 
7 
5 
I 
3 
2 
I 
I 
I 
I 

4 
I 

26 
56 
41 
43 
56 
55 
5 1 
35 
16 
I I 
56 

4 

I 

SEAD 17 - Feuib il ity Study 
Seneca Army Depot Act ivity 

Frequency 

{%) 

5% 
4% 
2% 
9% 

11% 

2% 
4% 
2% 
2% 
2% 
2% 
4% 
4% 
6% 

32% 
34% 
32% 
27% 
27% 
4% 
4% 
5% 

50"/4 
36% 
16% 

2% 
59% 
2% 

21% 
7% 
6% 
4% 

36% 
57% 
32% 

7% 
36% 
18% 
2% 
2% 
5% 
13% 
9% 
2% 
5% 
4% 
2% 
2% 
2% 
2% 

7% 
2% 

46% 
100% 
73% 
77% 
100% 
98'½ . 
9 1% 
63% 
29% 
20"/ , 
100% 

13% 

Mean 

{mo./ko1 

6.93E-03 
5 .94E-03 
6.02E-03 
5 .9 1E-03 

2.44E-Ol 
1.94E-OI 
1.93E-Ol 
1.94E-O l 
2. 17E-OI 
5 .24E-O I 
5 .24E-OI 
1.90E-Ol 
1.92E-Ol 
l.9 1E-Ol 
l.83E-O I 
1.86E-OI 
2. 14E-OI 
1.96E-OI 
1.81E-01 
2.0IE-0 1 
1.9 1E-OI 
2. IJE-01 
1.55E-O I 
2. 16E-OI 
2.00E-01 
1.93E-OI 
l.59E-O I 
l.94E-OI 
2.04E-Ol 
1.87E-Ol 
l.88E-0 I 
5 .23E-O l 
1.7 1E-Ol 
1.62E-OI 
2.75E-Ol 

2.54E-03 
7.38E-03 
3.3 lE-03 
l.l 7E-03 
2.32E-02 
2.28E-02 
5 .58E-03 
8 .90E-03 
2.29E-03 
2.77E-03 
3.26E-03 
1.0IE-03 
1.02E-03 
l.35E-03 
1.18E-03 

7.07E-02 
7.79E-02 

6.36E+oo 
5.84E+-OO 
l .33E+02 
3.21E+OO 
1.32E+02 
7 47E+O? -
1.08E-O I 
5.86E-Ol 
1. l 7E+oo 
4.04E-Ol 
2.SOE+-02 

5 .57E+oo 

Standard 
Deviation 
/me/ko) 

4.48E-03 
9.3 IE-04 
6.26E-04 
l.l 4E-03 

2.26E-Ol 
2.27E-02 
2.83E-02 
l. 82E-02 
1.3 IE-01 
3.13E-Ol 
3 . IJE-01 
3.56E-02 
2.93E-02 
3.08E-02 
l.75E-0 1 
1.95E-O I 
3. 14E-OI 
l.69E-OI 
l.57E-Ol 
4.60E-02 
3.27E-02 
l.34E-OI 
l.8 IE-Ol 
l.85E-O l 
l.45E-OI 
2.62E-02 
2. lJE-01 
2.60E-02 
1.71E-Ol 
3.92E-02 
4. 14E-02 
3.22E-O I 
1.57E-O l 
2.21E-Ol 
2.63E-0 1 

2.70E-03 
1.94E-02 
3.62E-03 
1.07E-03 
2. 14E-02 
2.08E-02 
l.33E-02 
5.73E-02 
2.4 IE-03 
5.50E-03 
9.23E-03 
7.63E-05 
7.67E-05 
2.54E-03 
I.OBE-03 

3.9lE-02 
l.12E-Ol 

9 .50E+oo 
2.0 IE+-00 
9.46E+Ol 
4.7 1E+OO 
1.83E+02 
I 16E+O' J 

l.82E-Ol 
4.98E-Ol 
l.71E+oo 
3.84E-0 1 
2.99E+-02 

7.71E+oo 

: 

Max Hit 

{mo/Im\ 

l.08E-02 
2.00E-03 
4.00E-03 
8.00E-03 

1.40E+oo 
7.00E-02 
l.30E-01 
l.20E-Ol 
4. IOE-01 
9.90E-Ol 
9 .90E-Ol 
3.JOE-02 
9.60E-02 
l.30E-0 I 
7.20E-O l 
9.40E-O I 
2.20E+oo 
7. IOE-0 1 
5.JOE-01 
4. IOE-0 1 
4.60E-02 
4. IOE-0 1 
6.70E-OI 
1.20E+oo 
4.70E-Ol 
3.60E-02 
I.OOE+oO 
3.80E-02 
7.90E-Ol 
9.50E-02 
3.70E-02 
9.90E-Ol 
3.60E-Ol 
l.20E+o0 
l.30E+oo 

l.SOE-02 
l.40E-Ol 
l .60E-02 
1.90E-03 
6. lOE-02 
2.80E-02 
8.00E-02 
4.30E-OI 
2.00E-02 
4.JOE-02 
7. IOE-02 
I.IOE-03 
I.IOE-03 
2.00E-02 
2.20E-03 

3.30E-0 1 
9.00E-0 1 

5.20E+O I 
l.6 1E+o l 
5.24E+02 
2.55E+OI 
8.37 E+02 
6 27E+O' J 

1.00E+oo 
l.70E+oo 
9.00E+oo 
1.50E+oo 
1.48E+-03 

3.40E+o l 

Normal? 

FALSE 
FALSE 
FALSE 
FALSE 

FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALS E 
FALSE 
FALSE 
FALSE 

FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALS E 
FALSE 
FALSE 
FALSE 
FALSE 
TRUE 
TRUE 
FALSE 
FALSE 

FALSE 
FALSE 

FALSE 
FALS E 
FALSE 
FALSE 
FA LSE 
FALSE 
FALSE 
TRUE 
FALSE 
FALSE 
FALSE 

FALSE 

95%UCL 
of Mean 
(m•ik~) 

7.25E-03 
6.JOE-03 
6. 17E-03 
6.46E-03 

2.JIE-01 
2.0IE-01 
2.09E-OI 
l.99E-Ol 
2.25E-OI 
5.45E-O I 
5.45E-O I 
2. 18E-Ol 
2.07E-Ol 
2.09E-OI 
2.70E-O l 
2.75E-Ol 
2.81E-Ol 
2.50E-01 
2.54E-OI 
2. 13E-Ol 
2.09E-OI 
2.29E-OI 
2.33E-O I 
2.65E-OI 
2.42E-OI 
2.07E-Ol 
2.20E-Ol 
2.06E-Ol 
2.60E-Ol 
2. IOE-Ol 
2.23E-O l 
5.83E-OI 
2.47E-Ol 
2. 14E-OI 
3.44E-Ol 

2.61E-03 
6.91E-03 
3.55E-03 
l.20E-03 
2.39E-02 
2.33E-02 
5.02E-03 
2.29E-03 
2.3 2E-03 
2.60E-03 
2.73E-03 
I.OJE-03 
l.03E-03 
1. 28E-03 
l. 21E-03 

7.39E-02 
7.66E-02 

9.89E+oo 
6.2 1E+OO 
I.53E+02 
6.6 1E+OO 
I.76E+02 
2 46E+O' J 

l.l5E-O l 
6.98E-0 1 
1.65E+oo 
S.30E-0 1 
3.0 IE+-02 

6.26E+oo 

' 

Exposure: Point 
Concentration (EPC)• 

lm'!/ko) 

7.25E-03 
2.00E-03 
4.00E-03 
6.46E-03 

2.71E-O I 
7.00E-02 
l.30E-01 
1.20E-O I 
2.25E-O I 
5.45E-Ol 
5.45E-OI 
3.30E-02 
9.60E-02 
l.30E-0 I 
2.70E-O l 
2.75E-O I 
2.81E-Ol 
2.50E-OI 
2.54E-O I 
2.IJE-01 
4.60E-02 
2.29E-Ol 
2.33E-Ol 
2.65E-O I 
2.42E-O l 
3.60E-02 
2.20E-Ol 
3.80E-02 
2.60E-Ol 
9.50E-02 
3.70E-02 
5.83E-O l 
2.47E-O l 
2. l 4E-O l 
3.44E-O l 

2.6lE-03 
6.9 l E-03 
3.55E-03 
1.20E-03 
2.39E-02 
2.33E-02 
5.02E-03 
2.29E-03 
2.32E-03 
2.60E-03 
2.73E-03 
l.03E-03 
I.OJE-03 
1.28E-03 
l.2 1E-03 

7.39E-02 
7.66E-02 

9.89E+oo 
6.2 1E+OO 
l.53E+02 
6.61 E+OO 
I.76E+02 
2 46E+03 
l.l 5E-O I 
6.98E-O l 
l.65E+oo 
5.JOE-01 
3.0 IE+o2 

6.26E+oo 

•• 2,4-Dinitrotoluene and 2,6-Dinitrotoluene were analyzed for as scrnivolatile organics and nitroaromatics. The method yielding the higher EPC was used in the risk assessment. 
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TABLE B-17PR-3 

Surface Soil Exposure Point Concentration Summary - Pre-Remediation 

Analyte 

Yll.latil.e..lli:ga.nks 
Acetone 
Benzene 
Methylene chloride 
Toluene 

5.emil'.olatile Ocgaaics 
2,4-Dinitrotoluene•• 
2,6-Dinitrotoluene• • 
2-Methylnaphthalene 
2-Methylphenol 
3,3 · -Dichlorobenzidine 
3-Nitroaniline 
4-Nitroanilinc 
Acenaphthene 
Acenaphthylene 
Anthracenc 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benw[b]fluoranthene 
Benzo[ghi]perylene 
Benzo[k]fluoranthene 
Bis(2-Chloroisopropyl)ether 
Butylbenzylphthalate 
Carbawle 
Chrysene 
Di-n-butylphthalate 
Dibenz[ a,h]anthracene 
Dibenwfuran 
Fluoranthene 
Fluorcne 
lndeno[ 1,2,3-cd]pyrenc 
N-Nitrosodiphenylarnine 
Naphthalene 
Pentachlorophenol 
Phenanthrenc 
Pyrene 
bis(2-Ethylhexyl)phthalate 

&5.ticide.s/PCBs 
4,4"-DDD 
4,4"-DDE 
4,4"-DDT 
Aldrin 
Aroclor-1260 
Dieldrin 
Endosulfan I 
Endosulfan sulfate 
Endrin 
Endrin ketone 
Heptachlor epoxide 
alpha-Chlordane 
beta-BHC 
delta-BHC 

Nitroaromatit.s 
2,4-Dinitrotoluene• • 
2,6-Dinitroto1uene•• 

Me.tab 
Antimony 
Arsenic 
Barium 
Cadm ium 
Copper 
,Lead 
~I ' ercu1y 
Selenium 
Silver 
Thallium 
Zinc 

Herbicides 
MCPA 

, No. of Valid 
I 

I 
I 
I 
I 
I 

I 
I 

I 

i 
I 
I 
: 

' 
I 

' 
I 
I 
I 

I 

: 

! 

Analyses 

47 
47 
47 
47 

47 
46 
46 
46 
47 
47 
47 
46 
46 
46 
47 
47 
47 
47 
47 
24 
46 
47 
47 
47 
47 
46 
47 
46 
47 
46 
46 
47 
47 
47 
47 

47 
47 
47 

47 
47 
47 
47 
47 
47 
47 
46 
46 
47 
47 

47 
47 

47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 

23 

i 
I 
I 

No. of 
Rejected SQLs 

0 
0 
0 
0 

0 
I 
I 
I 
0 
0 
0 
I 
I 
I 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
I 
0 
I 
0 
I 
I 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
I 
I 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

I 

I 

• Refer to text for a detai led d1scuss1on of EPC dctcrmmat:Jon. 

No. of 
Hits 

3 
2 
I 
5 

6 
I 
2 
I 
I 
I 
I 
2 
2 
3 
18 
19 
18 
15 
15 

· 1 
2. 

3 
28 
20 
9 
I 

33 
I 

12 
4 
3 
2 
20 
32 
11 

~ 

20 
10 

I 
3 
7 
5 
I 
3 
2 
I 
I 
I 
I 

4 
I 

26 
47 
32 
42 
47 
46 
45 
35 
16 
11 
47 

4 

I 

I 

SEAD 17 - Feasibility Study 
Seneca Army Depot Activity 

Frequency 

1%1 

6% 
4% 
2% 
11 % 

13% 
2% 
4% 
2% 
2% 
2% 
2% 
4% 
4% 
7% 

38% 
40% 
38% 
32% 
32% 
4% 
4% 
6% 

60% 
43% 
19"/o 
2% 
70% 
2% 

26% 
9"/o 
7% 
4% 

43% 
68% 
23% 

9"/o 
43% 
21% 
2% 
6% 
15% 
11 % 
2% 
6% 
4% 
2% 

· 2% 
2% 
2% 

9"/4 
2% 

55% 
100% 
68% 
89% 
100% 
98% 
96'½ . 
75% 
34% 
23% 
100% 

17% 

I 

Mean 

(mvl\cv1 

7. IOE-03 
5.93E-03 
6.02E-03 
5.88E-03 

2.54E-Ol 
1.94E-OI 
1.93E-Ol 
1.95E-01 
2.21E-01 
5.35E-Ol 
5.35E-Ol 
1.90E-01 
1.92E-OI 
1.90E--OI 
l.8!E-Ol 
1.85E-01 
2. 18E-01 
1.96E-OI 
J.79E-Ol 
2.0!E-01 
1.9 1E-O l 
2. !7E-Ol 
1.48E-01 
2.21E-Ol 
2.0!E--01 
1.94E--Ol 
1.53E--01 
1.94E--01 
2.06E-Ol 
1.86E--Ol 
1.87E-O l 
5.34E-01 
1.66E-O l 
l.57E-O! 
3.02E-O! 

2.65E--03 
8.42E--03 
3.58E--03 

1. 2 1E-03 
2.34E--02 
6.28E--03 
1.04E--02 
2.36E-03 
2.93E--03 
3.5 lE-03 
1.02E--03 
1.02E-03 
1.42E-03 
l.22E--03 

7. IBE-02 
8.03E-02 

6.65E+-OO 
6.00E+-00 
1.4 IE+-02 
3.7 1E+OO 
1. 5 I E+02 
8.68E+02 
I 2 1E OJ 
6. 78E-0 1 
1.28E+-OO 
4.59E--O! 
2.B!E+-02 

6.6JE+-OO 

Standard 
Deviation 
(mv/lco1 

4.87E-03 
I.OIE-03 
6.75E-04 
l.24E-03 

2.46E-OI 
2.45E-02 
3.07E--02 
l.95E-02 
l.43E-Ol 
3.4IE-OJ 
3.41E-OJ 
3.87E-02 
3.!8E--02 
3.35E-02 
l.9!E--O! 
2. l4E-O! 
3.43E-Ol 
l.85E-Ol 
l.72E-O! 
4.60E-02 
3.56E-02 
l.46E-O! 
l.98E-O! 
2.02E-Ol 
1.59E--O I 
2.84E-02 
2.33E-O! 
2.82E-02 
1.86E-01 
4.27E-02 
4 .52E-02 
3.5!E-Ol 
l.72E-Ol 
2.4 !E-Ol 
2.72E-Ol 

2.94E-03 
2. !OE-02 
3.9 1E-03 

l.17E--03 
2.27E-02 
1.45E--02 
6.26E--02 
2.63E-03 
6.00E-03 
I.OIE-02 
7.78E-05 
7.SOE-05 
2.77E-03 
1.IBE-03 

4.27E-02 
l.22E--01 

l.03E+-Ol 
2.13E+-00 
1.0!E+02 
4.98E+OO 
1. 94E+02 
l. 23E+03 
I 96E 0 1 ·-
4.93E-Ol 
1.85E+-00 
3.97E--01 
3.17E+-02 

8.93E+-OO 

' 

Max Hit 

lmwke) 

1.08E-02 
2.00E-03 
4.00E-03 
8.00E-03 

l.40E+-OO 
7.00E-02 
l.30E-01 
l.20E-Ol 
4. IOE-01 
9.90E-Ol 
9.90E-Ol 
3.30E-02 
9.60E--02 
l.30E-01 
7.20E-Ol 
9.40E-O! 
2.20E+-OO 
7.IOE-01 
5.30E-OJ 
4. IOE-0! 
4.60E-02 
4.!0E--01 
6.70E--Ol 
l.20E+-OO 
4.70E--O! 
3.60E-02 
I.OOE+-00 
3.SOE--02 
7.90E-O! 
9.50E--02 
3.?0E-02 
9.90E-Ol 
3.60E-Ol 
120E+-00 
l.30E+-00 

1.50E--02 
l.40E-O J 
1.60E--02 

l.90E--03 
2.BOE--02 
8.00E--02 
4.30E-OI 
2.00E--02 
4.30E--02 
7. IOE-02 
I.IOE-03 
I.IOE-03 
2.00E-02 
2.20E-03 

3.30E-Ol 
9.00E--01 

5.20E+-O! 
1.6!E+-Ol 
5.24E+-02 
2.55E+-O l 
8.37E+-02 
6.27E+-03 
I OOE 00 + 
l.70E+-OO 
9.00E+-00 
!.50E+-OO 
l.48E+-03 

3.40E+-O I 

Nonna) ? 

FALSE 
FALSE 
FALSE 
FALSE 

FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 

FALSE 
FALSE 
FALSE 

FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 

FALSE 
FALSE 

FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
rALSE 
FALSE 
FALSE 
FALSE 
FALSE 

FALSE 

95% UCL 
of Mean 
(mollrn\ 

7.52E-03 
6.36E-03 
6.20E-03 
6.55E-03 

2,91E-Ol 
2.03E-Ol 
2. l2E--Ol 
2.00E-01 
2.32E-O J 
5.62E-OI 
5.62E-OI 
2.24E-O! 
2. IOE-01 
2.13E-Ol 
2.86E-O! 
2.91E-Ol 
3.03E-Ol 
2.64E-Ol 
2.67E-OI 
2. 13E-OJ 
2. 13E-OJ 
2.37E-O! 
2.27E-Ol 
2.84E-01 
2.55E-O ! 
2. IOE-01 
2. IIE-01 
2.09E-01 
2.77E-Ol 
2.13E-Ol 
2.30E-Ol 
6. IOE-0 1 
2.55E-O! 
2.06E-O! 
3.43E-O! 

2.76E-03 
8.57E-03 
3.96E--03 

l.25E-03 
2.42E-02 
6.0IE-03 
2.72E-03 
2.41E-03 
2.76E-03 
2.93E-03 
1.05E-03 
l.05E-03 
1.35E--03 
l.26E-03 

7.58E-02 
7.92E--02 

1.15E+-Ol 
6.44E+-OO 
1.67E+02 
8.82E+OO 
2.2 1 E+02 
2.25E+03 
I 3 1E 01 
l.03E+OO 
2.06E+-OO 
6.38E--O I 
3.57E+-02 

8.49E+-OO 

I 

Exposure Point 
Concentration (EPC)' 

(mnllrn\ 

7.52E-03 
2.00E-03 
4.00E-03 
6.55E-03 

2.9!E--O! 
7.00E-02 
l.30E-01 
l.20E--Ol 
2.32E-Ol 
5.62E-Ol 
5.62E-Ol 
3.30E-02 
9.60E--02 
l.30E--OI 
2.86E--01 
2.9 !E--01 
3.03E--01 
2.64E--01 
2.67E--OI 
2.13E-01 
4.60E--02 
2.37E-01 
2.27E--Ol 
2.84E--01 
2.55E--01 
3.60E-02 
2. IIE--01 
3.SOE--02 
2.77E--01 
9.50E-02 
3.70E-02 
6. IOE--01 
2.55E-O! 
2.06E--OJ 
3.43E-O! 

2.76E-03 
8.57E--03 
3.96E--03 

l.25E-03 
2.42E--02 
6.0IE--03 
2.72E--03 
2.41E-03 
2.76E-03 
2.93E-03 
l.05E-03 
l.05E--03 
1.35E--03 
l.26E--03 

7.58E--02 
7.92E--02 

1.15E+-Ol 
6.44E+-OO 
l.67E+-02 
8.82E+-OO 
2.2 I E+02 
2.25E+03 
I 3 IE 01 
1.03E+-OO 
2.06E+-OO 
6.38E--O! 
3.57E+-02 

8.49E+-OO 

•• 2,4-Dinitrotoluene and 2,6-Dinitrotoluene were analyzed for as semi volatile organics and nitroaromatics. The method yielding the higher EPC was used in the risk assessment. 
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TABLE B-17PR-6 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS - PRE-REMEDIATION 

SEAD- 17 Feuib ili ty Study 

ace Soil (mg/m') - CS.,n x PM 10 x CF 

S1url = Chemical Concentration in Surface Soi l, from EPC data (mg/kg) 
PM1 0 = Average Measured PM1 0 Concentration = 17 ug/m' 

Conversion Factor = I E-9 k u 

EPC Data fo r 
Analyte Su rface Soil 

(ma/Im\ 

Volatile Orga nics 
Acetone 7.52E-03 
Benzene 2.00E-03 
Methylene Chloride 4.00E-03 
Toluene 6.SSE-03 

Semivolatile Orga nics 
2,4-Dinitrotoluene 2.91E-O I 
2,6-Dinitrotoluene 7.92E-02 
2-Methylnaphthalene l.3DE-OI 
2-Methylphenol 1.20E-01 
3,3'-Dich lorobenzidin~ 2.32E-OI 
3-Nitroani line 5.62E-OI 
4-Nitroani line . . - ' · · 5,62&01 
Acenaphthene JcJOE-02 
Acenaphthylene 9.60E-02 
Anthracene l.30E-O I 
Benzo(a)anthracene 2.86E-Oi 
Benro(a)pyrene 2.91E-OI 
Benzo{b)fluoranthene 3.0JE-01 
Benzo(g,h,i)perylene 2.64E-OI 
Benzo(k)fluoranthene 2.67E-O I 
Buty lbenzylphthalate 4.60E-02 
Carbazole 2.37E-OI 
Chrysene 2.27E-OI 
Di-n-butylphthalate 2.84E-O I 
Dibe~a,h)anthracene 2.SSE-0 1 
Dibenzofuran 3.60E-02 
Fluoranthene 2.I IE-01 
Fluorene 3.BOE-02 
lndeno( l ,2,3-cd)pyrene 2.77E-OI 
N-Nitrosodiphenylam:ne (I) 9.SOE-02 
Naphthalene 3.70E-02 
Pentachlorophenol 6. IOE-01 
Phenanthrene 2.SSE-01 
Pyrene 2.06E-O I 
bis(2-Ch loroisopropyl) ether 2. IJE-01 
bis(2-Ethylhexyl)phthalate 3.43E-01 

Pesticide1/PCBs 
4,4'-DDD 2.76E-03 
4,4'-DDE 8.57E-03 
4,4'-DDT 3.96E-03 
Aldrin I .25E-03 
Aroclor-12?4 

' ~ -
Aroclor-1260 2.42E-02 
Dieldrin 6.0IE-03 
Endosulfan I 2.72E-03 
Endosulfan sulfate 2.4 1E-03 
Endrin 2.76E-03 
Endri n ketone 2.93E-03 
Heptachlor epoxide I.OSE-03 
alpha-Chlordane 1.0SE-03 
beta-BHC l.35E-03 
delta-BHC l.26E-03 

Metals I 

Antimony I.I SE.+-0 1 
Arsenic 6 44E.+-OO 

!Barium 1.67E.+-02 
Cadmium 8.B2 E+OO 
Copper 2.2 1 E.+-02 
Lead 2.25E.+-03 
Mercury l.3 1E-0 1 
Selenium I.OJE+OD 
Silver 2.06E+oo 
Thal lium 6 .JBE-01 
Zinc 3.57E.+-02 

Herbicide., 
MCPA B.49E+OD 

h :lenglsenecals 16 17rilris k\ 17\risklabl\revised\airexpt.wk4 

Seneca Army Depot Activity 

I 

Equation for Air EPC from Surface and Subsu.rface Soils (mg/m') - CS .. , x PM 10 x F 

Snib = Chemical Concentration in Surface and Subsurface Soi ls, from EPC data (mg/kg) 
PM1 0 = PM 10 Concentration Calculated for Construction Worker= 154 ug/m 1 

CF= Conversion Factor = IE-9 k u 

EPC Data for Calcula ted Air EPC Calculated Air EPC 
Total Soib Surface So il Total Soils 

(mal\w\ (mJZ!m') (mJZ!m') 

7.25E-03 l.2BE-IO 1.12E-09 
2.00E-03 3.40E-l l 3.0BE-10 
4.00E-03 6.BOE-1 I 6.16E-IO 
6.46E-03 I. I IE-ID 9 .95E-IO 

2.71E-O I 4.95E-09 4 .17E-OB 
7.66E-02 l.35E-09 I.I BE-08 
l.30E-Ol 2.2 1E-09 2.00E-08 
l.20E-OI 2.04E-09 I.BSE-08 
2.25E-OI 3.94E-09 l.47E-OB 
5.45E-OI 9.SSE-09 8.39E-OB 
5.45E-0 1 9.SSE-09 B.39E-08 
3.JOE-02 5.6 1E-IO 5.0BE-09 
9.60E-02 1.63E-09 l.4BE-OB 
1.30E-01 2.21E-09 2.00E-08 
2.70E-OI 4.86E-09 4.16E-08 
2.75E-OI 4.95E-09 4.24E-OB 
2.SIE-01 5.ISE-09 4.JJE-08 
2.SOE-01 4.49E-09 3.85E-OB 
2.54E-01 4.54E-09 3.91E-OB 
4.60E-02 7.82E- IO 7.0SE-09 
2.29E-O I 4.0JE-09 3.SJE-08 
2.JJE-0 1 3.86E-09 3.59E-OB 
2.65E-O I 4.BJE-09 4.0SE-08 
2.42E-OI 4.34E-09 3.73E-OB 
3.60E-02 6.12E- IO 5.54E-09 
2.20E-01 3.59E-09 3.39E-08 
3.BOE-02 6.46E- IO 5.BSE-09 
2.60E-OI 4.7 1E-09 4.00E-08 
9.SOE-02 1.62E-09 l.46E-0B 
3.70E-02 6.29E- IO 5.70E-09 
5.BJE-01 l.04E-OB 8.9BE-OB 
2.47E-Oi 4.34E-09 3.BOE-08 
2.14E-OI 3.SOE-09 3.JOE-08 
2. IJE-01 3.62E-09 3.28E-OB 
3.44E-0 1 5.83E-09 5.J0E-08 

2.61 E-03 

I 
4.69E-l 1 4 .02E- 10 

6.91 E-03 l.46E- IO l.06E-09 
3.SSE-03 6 .73E-l 1 5.47E- IO 
1.20E-03 2. IJE- 11 I.BSE-10 
2.39E-02 3.68E-09 
2.33E-02 4 .IIE-10 3.59E-09 
5.02E-03 l.02E- IO 7 .73E-IO 
2.29E-03 4.62E- l 1 3.SJ E-10 
2.32E-03 4. IOE-1 I 3.57E- IO 
2.60E-03 4.69E-l 1 4 .00E-10 
2.73E-03 4 .9BE- l 1 4.20E-I0 
I.OJE-03 1.79E- l 1 l.59E- IO 
I.OJE-03 l. 79E- II l.59E- IO 
l.2BE-03 2.JOE- 11 l.97E- IO 
1.21E-03 2.14E-1 I l.86E- I 0 

9.89E.+-OO 1.96E-07 l.52E-06 
6 21 E.+-00 l.09E-07 9 56 E-07 
I SJ E.+-02 2.84E-06 2.36E-05 
6 6 1 E.+-00 1.SOE-07 l.02E-06 
1.76E.+-02 3.76E-06 2.7 1E-05 
2.46E.+-03 3.BJE-05 3 .79E-04 
I.I SE-0 1 2.23E-09 l.77E-08 
6 .9BE-0 1 1.75E-08 l.07E-07 
l.65E+oo 3.SOE-08 2 .54E-07 
5.JOE-01 I.OBE-08 B.16E-08 
3.0 I E.+-02 6.07E-06 4 .64E-05 

6.26E+OD l.44E-07 9 .64E-07 

11/11199 

I 

Page 1 of 1 



TABLE B-17PR-7 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONA BLE MAXIMUM EXPOSURE (RME)- PRE-REMEDIATION 

IEquaiion for Intake (mg/kg-day)= CA..x..IR.x.H.. 
BWxAT 

Variables (Assum prions for Eac~ptor arc Listed at the Bottom)· 
CA= Chem ical Concentration in Air, Calculated from Air EPC Data 
rR = inhalation Rate 
J:J: _ c~- --··· r----·- --·· 

Analyte 

~lilt..lli:gani.c., 
Acetone 
Benzene 
Methylene Chloride 
Toluene 

Sffllll'21.alil<J}rgani.c• 
2,4-Dinitrotoluene 
2,6•Dinitrotoluene 
2-Methylnaphthalene 
2-Methylphenol 
3,3'-Dichlorobenzidine 
J.Nitroaniline 
4-Nitroaniline 
Acenaphthene 
Acenaph Lh ylenc 
Anthracene 
Benro( a)anlhracenc 
Benzo(a)pyrene 
Bcnzo(b)fiuoranlhenc 
Benzo(g,h,i}perylene 
Benzo(k)fluoranthene 
Butylbenzylphthal ate 
Carbarolc 
Chrysene 
Di-n-butylphthalatc 
Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoramhene 
Fluorene 
lndeno( 1,2,3-<:d)pyrene 
N-Nitrosodiphenylamine ( I) 
Naphthalene 
Pentachlorophenol 
Phenanthrcne 
Pyrenc 
bis(2•Chloroisopropyl) ether 
bis(2-Ethylhexyl}phthalate 

&llkid.~ 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Aroclor- 1254 
Aroclor- 1260 
Dieldrin 
Endosulfan I 
Endosulfan sulfate 
Endrin 
Endrin ketone 
Heptachlor epoxide 
alpha-Chlordane 
beta-BHC 
delta-BHC 

M<IAI.! 
Antimony 
A~enic 
Barium 
Cadmium 
Copper 
Lead 
Mercury 
Seleniu m 
Silver 
Thalliu m 
z· _inc 

li<rhiridu 
MCPA 

I 

I 
I 
' 

I 

Inhalation 
RID 

lm•11,•-dav\ 

I 

NA 
l.7E-0l 
8.6E-0 l 
I.IE-OJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

1.4E-04 
NA 
NA 
NA 

8 6E-05 
NA 
NA 
NA 

' \ ' 

NA 

Care. Slope 
Inhalation 

llm•ik•-dav\-1 

I 

NA 
2.9E-02 
l.7E-03 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l .5E-02 
NA 

NA 
NA 

l.4E-01 
l.7E+-O I 
4.0E-01 
4.0E-01 
l.6E+-O I 

NA 
NA 
NA 
NA 

9. IE+oo 
i.JE+oo 
1.9E+oo 

NA 

NA 
l.5E+-01 

NA 
6.JE+oo 

NA 
NA 
NA 

'A 
NA 
NA 
N I j 

NA 

Total Hazard Ouotient and Cancer Risk: 

I 

Air EPC from 
Surface Soil 

lm•l mJ\ 

l.28E-I0 
3.40E-I I 
6.B0E-11 
1.IIE-10 

4.95E-09 
1.35E-09 
2.2IE-09 
2.04E-09 
3.94E-09 
9 .55E-09 
9.55E-09 
5.6IE-I0 
1.63E-09 
2.2IE-09 
4.86E-09 
4.95E-09 
5.ISE-09 
4.49E-09 
4.54E-09 
7.82E-I0 
4.0JE-09 
3.86E-09 
4.BJE-09 
4.l4E-09 
6.12E-I0 
3.59E-09 
6.46E-I0 
4.7IE-09 
l.62E-09 
6.29E- 10 
l.04E-08 
4.34E-09 
J .50E-09 
3.62E-09 
5.8JE-09 

4.69E-l l 
l.46E-I0 
6.7JE-I I 
2. IJE- 11 

4. l l E- 10 
l.02E-I 0 
4.62E-I I 
4. I0E-11 
4.69E- I I 
4.98E- I I 
l.79E- 1 I 
1.79E-l 1 
2.J0E-11 
2.14E-I I 

l.96E-07 
l.09E-07 
2.84E-06 
l .50E-07 
l .76E-06 
l .BJE-05 
2.2JE-09 
I 75E-08 
l 50E-08 
1.0SE-08 
6 0)E 06 

l.44E-07 

SEAD-17 Feasibility Study 
Seneca Army Depot Activity 

ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient c: Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

AT = "- .. -~-=-~Tim 

I 
I 

Air EPC from 
Total Soils 

lm•lmJ\ 

l. 12E-09 
3.0BE-10 
6. l6E-I0 
9.95E- 10 

4. I 7E-08 
I.IBE-08 
2.00E-08 
I.BSE-08 
3.47E-08 
8.39E-08 
8.39E-08 
5.0BE-09 
1.48E-08 
2.00E-08 
4.16E-08 
4.24E-08 
4.JJE-08 
3.85E-08 
3.9IE-08 
7.0BE-09 
3.5JE-08 
l .59E-08 
4.0BE-08 
l .7JE-08 
5.54E-09 
3.39E-08 
5.85E-09 
4.00E-08 
1.46E-08 
5.70E-09 
8.98E-08 
l .B0E-08 
l .J0E-08 
l .28E-08 
5.J0E-08 

4 02E-I0 
l .06E-09 
5.47E-I0 
l.85E-10 
l .68E-09 
l .59E-09 
7.7JE-I0 
3.53E-I0 
3.57E- I0 
4.00E-10 
4.20E-1 0 
1.59E-10 
1.59E-10 
l.97E-I 0 
l.86E-10 

l.52E-06 
9.S6E-07 
2.l6E-05 
l.02E-06 
2.71E-05 
l .79E-04 
I. 77E-08 
I 07E-07 
2.54 E-07 
8.16E-08 
4 64 E 05 

9.64E-07 

·Current Site .Worker ·,. 
Intake Hazard Cancer 

(mn/1, -dav\ Quotient Risk 
INe\ ICarl 

2.55E-13 9. l2E-l4 IE-1 0 JE-1 5 
5.1 IE-13 l.82E-13 6E-13 JE-16 
8.37E-l3 7E-12 

9.72E-l2 JE-ll 

l.8IE-ll 6E-14 
5.70E-14 IE-12 

1.I0E-12 4E-13 
2.74E-ll 4E-l2 

4.79E-l4 4E-ll 
4.79E-14 6E-14 
6.16E-14 IE-13 

2.94E-I0 4E-09 
2. IJE-08 IE-04 

4.02E-I0 JE-09 

1.67E- 11 2E-07 
I 

I I I 
I IE-04 I 7E-09 

Assumptions for Current Site Worker 
CA= EPC Surface Only 
IR = 9.6 mJ/day 
EF = 20 days/year 
ED = 25 year, 
BW = 70 kg 
AT(Nc)= 9 125 days 
AT /Carl = 25550 davs 

.Future lnduitriikLWotker . . .. ,·.,"'' 
Intake Hazard Cancer 

lm•11, -dav\ Quotient Risk 
INe\ tCar\ 

3.19E- 12 1.14E-12 2E-09 JE-14 
6.39E-12 2.28E-l 2 7E-12 4E-15 
l.05E-I I 9E-II 

I 

l.21E-I0 4E-12 

2.26E-12 BE- 13 
7. IJE-13 IE- II 

I.JBE-11 6E-12 
l.4lE-12 6E-ll 

I 5.99E-13 5E-12 
5.99E-13 8E- l3 
7.70E-ll IE-12 

3.67E-09 6E-08 
2.67E-07 2E-0l 

5.0JE-09 JE-08 

2 09E-I 0 2E-06 

I I 
I 2E-03 9E-08 

A11umption1 for Future Industrial Worker 
CA - EPC Surface Only 
IR = 9.6 mJ /day 
EF = 250 days/year 
ED = 25 yean 
BW = 70 kg 
AT (Ne) = 9125 days 
ATICar\ = 25550 davs 

Note: Cells m this table were mtentmnall y left blank due to a lack of tox 1c1ty data . 
NA = Information not available 

h·\cn(!\'lencc1\1 I{, I 7(s'visb-cv\ 17\buc\AJ,,{DAIR. WK.t 
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TABLE B-17PR-7 

CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE- REMEDIATION 

Equation for Intake (mg/kg-day) = CA x IR x EE x EP 
BWx AT 

Yariables CAssump1ions for Each Receptor are I isted at the Bot1om)· 
rA = C hem ical Concentration in Air, Calculated from Ai r EPC Data 
JR = Inhal ation Rate 

. r . ....... . 

Analyte 

Volatile Organ.ks 
Acetone 
Benzene 

' Meth ylene Chloride I 
Toluene 

I 

&mi~olatih: Organics 
2,4-Dinitroto luene 
2,6-Dinitroto luene 
2-Methyl naphthalene 
2-Meth ylphenol 
3,3'-Dichlorobenzidine 
3-Ni troanili ne I 
4-Nitroaniline ! 
Acenaphthene ! 
Acenaphth ylene 
Anthracene 
Benzo( a)anthracene 
Benz.o(a)pyrene 
Benz.o(b )fluoranthene 
Benzo(g,h,i)pery lene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
Carbazo le 
Chrysene 
Di-n-butylph thalate 
Dibenz(a.,h)an thracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno( 1.2,3-cd)pyrene 
N-Nitrosod iphenylamine ( 
Naphthalene 

! Pentachloropheno l 
Phenanthrene I 
Pyrene I 
bis(2-Chloro isopropyl) eth 

1 
bis(2-Ethylhex yl)phtha late 

f esticidcsiTClls 
4,4'-DDD 
4,4"-DDE 
4,4"-DDT 
Aldrin 
Aroclor- 1254 
Aroclo r-1260 
Dieldrin 
Endosulfan I 

!Endosu lfan su lfat e 
Endrin 
Endrin ketone 
Heptachlor epoxide 
alpha-Chlo rdane 
beta-BHC 
delta-BHC 

M<.W, 
Antimony 
Arsenic 
Barium 
Cadm ium 
Copper 
Lead 
Mercury 
Selen,um 
Sil ver 
Thallium 
Zi nc 

fuJ:hici_d.o, 

MCPA 

I 

I 
I 

i 

I 

I 

Inhalat ion 
RID 

lmn/1,n-da,•\ 

NA 
!.7E-Ol 
8.6E-OI 
1. IE-0 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA · 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

l.4E-04 
NA 
NA 
NA 

8 6E-05 
NA 
NA 
NA 
NA 

NA 

Cuc. Slope 
Inh alat ion 

l/m•ik••dav\-1 

I 

I 
I 

I 

I 
i 

I 
i 
I 
I 

I 
I 

' 

I 

NA 
2.9E-02 
!.7E-OJ 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J .5E-02 
NA 

NA 
NA 

J.4E-Ol 
1.7E+O I 
4.0E-0 1 
4.0E-0 1 
1.6E+O l 

NA 
NA 
NA 
NA 

9.!E+OO 
I.JE+OO 
1.9E+OO 

NA 

NA 
I.SE+O I 

NA 
6.JE+OO 

NA 
NA 
NA 

' NA 
NA 
NA 
NA 

NA 
Total Hazard Ouotieot and Cancer Risk: 

i 

Air EPC from 
Surface Soil 

l m•lmJ\ 

1.28E-I O 
J.40E- l 1 
6.BOE-11 
1.I IE-1 0 

4.95E-09 
l.35E-09 
2.2 1E-09 
2.04E-09 
J .94E-09 
9.55E-09 
9.55E-09 
5.6 JE-!O 
1.6JE-09 
2.2 1E-99 
4.86E-09 
4.95E-09 
5. I 5E-09 
4.49E-09 
4.54E-09 
7.82E- 10 
4.0JE-09 
J .86E-09 
4.BJE-09 
4.34E-09 
6 .12E- 10 
J .59E-09 
6.46E-1 0 
4.? IE-09 
l.62E-09 
6 .29E-!O 
1.04E-08 
4.34E-09 
J.50E-09 
J .62E-09 
5.BJE-09 

4.69E-1 I 
l.46E-10 
6 .?JE- 11 
2. IJE- 11 

4. l lE-10 
J.02E-1 0 
4.62E-11 
4. IOE- 11 
4.69E-1 I 
4.98E-11 
!.79E- 11 
1.79E- 11 
2.JOE-11 
2. 14E-1 I 

1.96E-07 
1.09E-07 
2.84E-06 
1.SOE-07 
J .76E-06 
J .BJ E-05 
2.2JE-09 
I 75E-08 
J 50E-08 
1.0BE-08 
6 .07E-06 

l.44E-07 I 

SEAD-17 Feasibility Study 

Seneca Army Depot Activity 

ED = Exposure Duration 
BW = Bodyweigh t 

Equation for Hazard Quotient = Ch ronic Da il y Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chron ic Dai ly Intake (Car) x Slope Factor 

AT - , ., .... , •• T ;m• 

Air EPC from 
Tota l Soils 

Imo/ml) 

l.1 2E-09 
J .OBE- 10 
6. 16E- 10 
9.95E-1 0 

4. 1 ?E-08 
1. IBE-08 
2.00E-08 
l.8 5E-08 
3.47E-08 
8.39E-08 
8.J9E-08 
5.0BE-09 
l.48E-08 
2.00E-08 
4. 16E-08 
4.24E-08 
4.JJE-08 
J .85E-08 
3.91 E-08 
7.0BE-09 
J .5JE-08 
J .59E-08 
4.0BE-08 
J . ?JE-08 
5.54E-09 
J .39E-08 
5.85E-09 
4.00E-08 
J.46E-08 
5.70E-09 
8.98E-08 
J .BOE-08 
J.JOE-08 
J .28E-08 
5.JOE-08 

4.02E- JO 
1.06E-09 
5.47E- JO 
J.85E- IO 
J .68E-09 
J .59E-09 
7.?JE- 10 
J .5JE- IO 
J .57E- 10 
4.00E-10" 
4.20E- IO 
1.59E- 10 
l.59E- 10 
l.97E-10 
l.86E-1 0 

l.52E-06 
9.56E-07 
2.36E-05 
1.02E-06 
2.? IE-05 
J .79E-04 
l.77E-08 
I O?E-07 
2 54E-07 
8. I 6E-08 
4 64E-05 

9.64E-07 

-.• · :Fiiture'Construction·-W orker .· 

Intake Hazard Cancer 
/mnll -dav\ Quotient Ri,k 

INel /Car\ 

J . JJE- 11 4.48E-J J 2E-08 IE- 14 
6.27E- I I 8.95E- IJ ?E-1 1 IE-1 5 
I.OIE-1 0 9E-I O 

I 

4.77E- J I I 2E-1 2 

I 

7.95E-IJ JE-13 
2.69E-IJ 5E-12 
5.35E- 12 2E- 12 
5.22E- 12 2E-1 2 
l.12E- 12 2E- 11 

' 

2.3 IE-1 3 2E-1 2 
2.3 IE-13 JE-13 
2.87E-IJ 5E-I J 

J.J9E-09 2E-08 
2.40E-06 2E-02 

l.48E-09 9E-09 

I I BOE-09 I 2E-05 

I I I 
I 2E-02 I JE-08 

Auumptions for Future Const ruction Worker 
CA= EPC Surface and Sub-Surface 
IR = 10.4 ml/day 
EF = 250 days/year 
ED = I year, 
BW = 70 kg 
AT (Ne) = 365 days 

__ ,. Future Tressnlisser:diiiil 1-.-·• ._.' 
Intake Hazard Cancer 

lm•/k -dav) Quotien t Ri,k 
/Ne\ (Cnr\ 

l.1 2E- IJ 7.98E- I 5 7E-11 2E-16 
2.24E- IJ l.60E- 14 JE-13 JE- 17 
J .66E-1 J J E-12 

I 

I 
I 

8.50E-IJ JE-14 

1.SBE-14 5E-15 
4.99E- 15 9E- 14 

9.66E-14 4E- 14 
2.40E-14 4E-IJ 

i 
I 

I 4. 19E-15 4E- 14 
4.19E-1 5 5E- 15 

I 5.39E- I 5 IE- 14 
I 

2.57E- l 1 4E-10 
9.JJE-09 7E-05 

J .52E- I I 2E-10 

7 32E- 12 9E-08 

I I I 
I 7E-05 I 6E-I0 

Assumptions for Future Tresspautr Child 
CA= EPC Surface Only 
IR = 1.2 ml/day 
EF= 50 days/year 
ED= 5 years 
BW = 50 kg 
AT (Ne)= I 825 days 

Note: Cell s m this tab le were mten11onall y len blank due to a lack oftox1c1ty data 
NA= lnforma.tion not avai lable 

AT ICBil - 25 550 davs AT /Carl = 25550 davs 

h:\cne:\\cr.cc.a\1 1(, I 7f1\risl'.rev\ I T\bne'v\t.ffiAIR . \\'K4 
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TABLE B-17PR-7 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONA BLE MAXIMUM EXPOSURE (RM E) - PRE-REMEDIATION 

Equation for Intake (mg/kg-day) = CA.x..JR..x....12 
BW x AT 

Variables {Assump1wns...fur..Eacb Receptor are Lis1ed at the Ronom): 
CA= Chemical Concentration in Air, Calculated from Air EPC Data 
IR = Inhalation Ra te 
FF - Cv..,.. ........ t: .... ,. ., ,." ,.., 

lnhalalion 
Analyte RID 

lm•/k• -davl 

Yl>JJUile..Qrgmlcs 
Acetone NA 
Benzene 

I 
1.7E-0l 

Methylene Chlo ride 8.6E-0 I 
Toluene I. IE-O J 

Semi~olatile Organ i.c.s I 2,4-Dinitrotoluene I NA 
2,6-Dinitrotoluene 

I 
NA 

12-Methylnaph thalene NA 
2-Methylphenol NA 
3,3 '-Dich\orobenzidine 

i 
NA 

3-Nitroani line NA 
4-Ni troan iline I NA 
Acenaphthene 

I 
NA 

Acenaphthylene NA 
Anthracene 

I 
NA 

Benzo( a)anthr acene N A 
Benzo(a)pyrcne NA 
Benzo(b }fluoranthene NA 
Benzo{g,h,i)pery lene NA 
Benzo(k)fluoranthene NA 
Butylbcnzylphthalate . NA 
Carbazolc NA 
Chrysene NA 
Di-n-butylphthalate 

I 
NA 

Dibenz(a,h)anthracene NA 
Dibenzofuran I NA 
Fluoranthene 

I 
N A 

Fluorene NA 
lndeno( 1,2,3-cd)pyrene NA 
N-Nitrosodiphenylamine ( I NA 
Naphthalene NA 
Pentachlorophenol NA 
Phenanthrene 

I 
NA 

Pyrene I NA 
bis(2-Chloroisopropyl) eth . N A 
bis(2-Ethylhexyl}phtha late ' N A 

I 
ee,sticidCJlfCB..s 

I 
4,4' -DDD NA 
4,4 '-DDE NA 
4,4'-DDT NA 
Aldrin 
Aroclo r-1 254 
Aroclor-1260 
Dieldrin 
Endosulran I 
Endosu lfan sulfate 
Endrin 
Endri n ketone 
Heptachlor epoxide 
alpha-Chlo rdane 
beta-BHC 
delta-BHC 

~ 
Antimony 
Arsenic 
Barium 
Cadmium 
Copper 
Lead 
Mercury 
Seleniu m 
Si lver 

!Thall ium 
Z inc 

llubicid<, 
MCPA 

I 
I 

' i 
I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 

NA 
NA 

1.4E-04 
NA 
NA 
NA 

8 6E-05 

' NA 
NA 
NA 
NA 

NA 

Care. Slope 
Inhalation 

llm•,., • -davl-1 

I 

I 
I 
I 
! 

I 
I 

NA 
2.9E-02 
1.7E-03 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.SE-02 
NA 

NA 
NA 

l.4E-0J 
J.7E+-OJ 
4.0E-0 1 
4.0E-0 1 
1.6E+-O l 

NA 
NA 
NA 
NA 

9. IE+-00 
1.JE+OO 
1.9E+-OO 

NA 

NA 
I.SE+-01 

NA 
6.JE+-00 

NA 
NA 
NA 

' NA 
NA 
NA 
NA 

NA 

Total Hazard uotient and Cancer Risk: 

Air EPC from 
Surface Soil 

lme/m3l 

l.28E- 10 
l.40E-11 
6 .80E-1 I 
I.I IE-J O 

4.95E-09 
J.JSE-09 
2.2 1E-09 
2.04E-09 
3.94E-09 
9.SSE-09 
9.55E-09 
5.6 1E- 10 
l.6lE-09 
2.21E-09 
4.86E-09 
4.95E-09 
5. 15E-09 
4.49E-09 
4.54E-09 
7.82E-I 0 
4.0lE-09 
l .86E-09 
4.SlE-09 
4.l4E-09 
6.12E- I0 
l .59E-09 
6.46E- 10 
4.71E-09 
l.62E-09 
6 .29E-1 0 
l.04E-08 
4.34E-09 
3.50E-09 
3.62E-09 
5.BJE-09 

4.69E-I I 
1.46E-10 
6.73E- 11 
2. JJE-1 I 

4. I JE-1 0 
1.02E-J 0 
4.62E-1 I 
4. I0E- 11 
4.69E-1 I 
4.98E- 1 I 
1.79E-ll 
1.79E-11 
2.l0E- 1 I 
2.14E-1 I 

J.96E-07 
l.09E-07 
2.84E-06 
J.S0E-07 
3.76E-06 
3.83E-05 
2.23E-09 
I 75E-08 
3 S0E -08 
1.0BE-08 
6 07E-06 

1.44E-07 

SEAD-17 Feasibi lity Study 
Seneca Army Depot Activity 

ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quoti en t = Chronic Daily In take {Nc)/Reforencc Dose 

Equation fo r Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

AT = Av .. r-. n: -, c> Tim,-

I 

Air EPC from 
Total Soils 

lmeim3l 

l.12E-09 
l .0SE-1 0 
6 . l 6E- I0 
9.95E- 10 

4. I 7E-G8 
I.IBE-08 
2.00E-08 
l.85E-08 
3.47E-08 
8.39E-08 
8.39E-08 
5.0SE-09 
l ,48E-08 
2.oot~s 
4.16E-08 
4.24E-08 
4.JJE-08 
l .85E-08 
3.9 1E-08 
7.0SE-09 
l.53E-08 
l .59E-08 
4.0SE-08 
l .7lE-08 
5.54E-09 
l .l9E-08 
5.85E-09 
4.00E-08 
J. 46E-08 
5.70E-09 
8.98E-08 
l .S0E-08 
J.J0E-08 
3.28E-08 
5.J0E-08 

4.02E-I0 
1.06E-09 
5.47E-10 
1.85E- J0 
l .68E-09 
3.59E-09 
7.73E-1 0 
l .53E- I0 
3.57E- 10 
4.00E-1 0 
4.20E-JO 
J.59E- 10 
J.59E-10 
J.97E- 10 
J.86E- 10 

l.52E-06 
9.56E-07 
2.l6E-05 
l .02E-06 
2.71E-05 
l .79E-04 
1. 77E-08 
I 07E-07 
2 54E-07 
8. I 6E-08 
4.64E-0S 

9.64E-07 

·Future Dav Care Center Child 
Intake Hazard Cancer 

Im•,., -davl Quotient Risk 
INcl /Carl 

6.21E- 12 5.J2E-l l 4E-09 2E- 14 
l.24E-11 l.06E- 12 IE- I I 2E- 15 
2.0JE-1 I 2E- JO 

I 

5.67E-I I 2E- 12 

J.05E- 12 4E-13 
l .33E- l l 6E-l2 

6.44E-l2 JE-1 2 
l.60E-12 lE- 1 I 

2.79E-ll JE-12 
2.79E-ll 4E- 13 
3.59E-13 7E- 13 

1.71E-09 lE-08 
5.19E-07 4E-03 

2.35E-09 IE-08 

4.07E- 10 5E-06 ; 

4E-03 4E-08 
Assumptions for Day Care Center Child 

CA = EPC Surface Only 
IR= 4 ml/day 
EF = 250 days/year 
ED = 6 years 
BW = 15 kg . 
AT(Nc) = 2190 days 
AT Car = 25550 da s 

Future Dav Care Center Adult 
Intake Hazard Cancer 

Im•,., -davl Quotient Risk 
INcl /Carl 

2.66E- 12 9.S IE-ll 2E-09 JE- 14 
5 .l2E-J 2 l.90E-12 6E- 12 JE-15 
8.72E-12 BE- 11 

I 
1.0 IE- 10 4E-12 

1.88E-12 6E-Jl 
5.94E-13 IE- II 

1.15E-11 5E- l 2 
2.86E-12 5E- 11 

4.99E-13 5E-l2 
4.99E-13 6E-13 
6.42E-13 IE- 12 

.' 

l .06E-09 5E-08 
2.22E-07 2E-03 

4. l9E-09 lE-08 

l.74E-I 0 2E-06 

lE-03 7E-08 
Assumptions for Day Care Center Adult 

CA = EPC Surface Only 
IR= 8 ml /day 
EF = 250 days/year 
ED = 25 years 
BW = 70 kg 
AT(Nc) = 9125 days 
AT Car - 25550 da s 

Note: Ce ll s in th is table were intent ionall y left b lank due to a lack o r tox icity data 
NA :c: ln fonna tion not avai lable 
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TABLE B-17PR-8 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME). PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activil)• 

l· Equa1ion for Intake (mg/kg•day) "" CS x 18 x CF x Fl x EF x ED 
BW xAT 

~ables (Assumptions for Each Receptor are Listed at the Bottom); 
S = Chemical Concentralion in Soil, from Soil EPC Data EF ""Exposure Frequency 

IR = Ingestion Rate ED ::: Exposure Duration 

Equation for Hazard Quotient::: Chronic Daily Intake {Nc)/Reference Dose 

Equation for Cancer Ri sk = Chronic Dai ly Intake (Car} x Slope Factor 

1CF = Convers ion Factor ·aw ::: Bodyweight 
IFJ ~ Fmi' . . 

I Oral Care. Slope EPC from [PC from Current Site Worur Fullire·lndui triat'W.orur·:. ,, .. · 
I Analyte RID Oral Suriace Soil Total Soils Intake Hazard Cancer Intake Hazard 

lm•IL -dav\ Quotient Risk Cm•"' -dav\ Quotient Im ,,,.,,.davl llm•"'•-dav) -1 (mo/Lo\ Im•"- •' /Ne) /Car) CNel ,car\ 

~Ilia 
Acetone I.OE-OJ NA 7.S2E-OJ 7.2SE-OJ S.89E-IO 6E-09 7.J6E-09 7E-08 Benzene J.OE-OJ 2.9E-02 2.00E-03 2.00E-03 1.S7E- IO S.S9E- I I SE-08 2E-12 l.96E-09 6.99E- 10 7E-07 Methylene Chloride 6.0E-02 7.SE-03 4.00E-03 4.00E-OJ J . IJE-10 l . 12E- 10 SE-09 8E-IJ J .9 1E-09 1.40E-09 7E-08 Toluene 2.0E-01 NA 6.SSE-OJ 6.46E-OJ S. IJE-10 JE-09 6.41E-09 JE-08 
s~mll'.l11"1ilc..ilQ:ania 
2,4•Dinitrotoluene 2.0E-03 6.8E-OI 2.91E-O I 2.71E-OI 2.28E-08 8.14E-09 IE-OS 6E-09 2.8SE-07 1.02E-07 IE-04 2,6·Dinitrotoluene I.OE-OJ 6.8E-OI 7.92E-02 7.66E-02 6.20E-09 2.21E-09 6E-06 2E-09 7. 7SE-08 2.77E-08 8E-OS 2•Methylnaphthalene 4.0E-02 NA I.JOE-OJ I.JOE-OJ 1.02E-08 JE-07 1.27E-07 JE-06 2-Methylphenol S.OE-02 NA l.20E-O I l.20E-OI 9.l9E-09 2E-07 l.1 7E-07 2E-06 .3,J'.Dichlorobenz:idine NA 4.SE-0 1 2.J2E-O I 2.2SE-Ol 6.49E-09 JE-09 8.1 IE-08 

,J.Nitroani line NA NA S.62E-OI S.4SE-01 
4•Nitroaniline NA NA S.62E-OI S.4SE-Ol 
1Acenaphthene 6.0E-02 NA l .JOE-02 J .JOE-02 2.S8E-09 4E-08 J .2JE-08 SE-07 Acenaphthylene NA NA 9.60E-02 9.60E-02 
Anthracene l .OE-01 NA I.JOE-OJ I.JOE-O J 1.02E-08 JE-08 . 1.27E-07 4E-07 Benzo(a)anthracene NA 7.JE-01 2.86E-01. l.70E-PI 8.00E-09 6E-09 9.99E-08 Benzo(a}pyrene NA 7.JE+-00 2.91E-OI 2.?l"E-01 8.14E-09 6E-08 l.02E-07 Benzo(b )fluoranthene NA 7.JE-01 l .OJE-01· 2.81E-Ol 8.47E-09 6E-09 1.06E-07 
Benzo(g,h,i )pery Jene NA NA 2.64E-01 2.SOE-0 1 
Benzo(k }fluoranthene NA 7.JE-02 2.67E-OI 2.S4E-O l 7.46E-09 SE- 10 9.JJE-08 
Burylbenzylphthalate 2.0E-01 NA 4.60E-02 4.60E-02 J .60E-09 2E-08 4.SOE-08 2E-07 
Carbarole NA 2.0E-02 2.J7E-OI 2.29E-01 6.6JE-09 IE- 10 8.28E-08 Chrysene NA 7.JE-03 2.27E-OI 2.JJE-0 1 6.JSE-09 5E- I I 7.9JE-08 Di•n•butylphthal ate I.OE-OJ 

' 
NA 2.84E-OI 2.6SE-OI 2.22E-08 2E-07 2.78E-07 JE-06 Dibenz(a,h)ant'1racene NA 7.JE+-00 2.SSE-01 2.42E-01 7. I JE-09 SE-08 8.9 1 E-08 

Dibenznfuran NA NA J .60E-02 J .60E-02 
Fluoranthene 4.0E-02 NA 2. I IE-01 2.20E-0 1 1.6SE-08 4E-07 2.06E-07 SE-06 Fluorene 4.0E-02 NA J .SOE-02 l .80E-02 2.97E-09 ?E-08 l .72E-08 9E-07 lnde.no( 1,2,J -cd)pyrene NA 7.JE-01 2.77E-OI 2.60E-OI 7.74E-09 6E-09 9.68E-08 
N•Nitrosodiphcnylamine ( I) NA 4.9E-Ol 9.SOE-02 9.SOE-02 2.66E-09 IE-II J .J2E-08 
Naphthalene 4.0E-02 NA J .?OE-02 J .?OE-02 2.90E-09 ?E-08 J .62E-08 9E-07 Pentachlorophenol l .OE-02 1.2E-01 6. IOE-01 S.SJE-0 1 4.77E-08 l.?IE-08 2E-06 2E-09 S.97E-07 2. IJE-07 2E-OS Phenanlhrene NA NA 2.SSE-01 2.47E-OI 
Pyrcne J .OE-02 NA 2.06E-OI 2.14E-0 1 1.61E-08 SE-07 2.02E-07 7E-06 bis(2•Chloroisopropyl) ether 4.0E-02 7.0E-02 2. IJE-01 2. I J E-01 l.67E-08 S.9SE-09 4E-07 4E-1 0 2.08E-07 7.44E-08 SE-06 
bis(2 -Eth y I hexyl )ph th al ate 

I 
2.0E-02 1.4E-02 J .4JE-OI J .44E-OI 2.68E-08 9.S9E-09 IE-06 IE- 10 l .l6E-07 1.20E-07 2E-OS 

P.<.tli.ti.d<sLeC!ls 
4,4'-DDD NA 2.4E-OI 2.76E-Ol 2.61E-OJ 7.72E-1 I 2E-1 I 9.64E- IO 4,4'-DDE NA J.4E-01 8.S?E-03 6.91E-OJ 2.40E-IO 8E-I I 2.99E-09 4,4 '-DDT S.OE-04 l .4E-OI l .96E-OJ l.SSE-03 l . l OE- 10 I.IIE- 10 6E-07 4E-I I J .87E-09 1.J8E-09 8E-06 Aldrin J .OE-05 1.7E+o) l. 2SE-Ol l.20E-OJ 9.78E- 1 I J .49E- 1 I JE-06 6E-10 l.22E-09 4.J7E-)0 4E-OS Aroclor• 1254 2.0E-05 2.0E+-00 2.J9E-02 O.OOE+-00 O.OOE+-00 OE+-00 OE+-00 O.OOE+oO O.OOE+-00 OE+-00 lAroclor• 1260 2.0E-05 2.0E+-00 2.42E-02 2.JJE-02 1.89E-09 6.TTE- 10 9E-OS IE-09 2.J7E-08 8.46E-09 IE-OJ lDieldrin S.OE-05 l.6E+o l 6.0 IE-03 S.02E-Ol 4.?0E- 10 l.68E- 10 9E-06 JE-09 5.88E-09 2. IOE-09 IE-04 
IEndosulfan I 6.0E-OJ NA 2.72E-OJ 2.29E-Ol 2. IJE-10 4E-08 2.66E-09 4E-07 Endosulfan sul fate i 6 OE-OJ NA 2.41E-Ol 2.l2E-Ol 1.89E-IO JE-08 2.J6E-09 4E-07 Endrin : l .OE-04 NA 2.76E-Ol 2.60E-Ol 2.16E-10 7E-07 2.?0E-09 9E-06 1Endrin ke1one NA NA 2.9JE-OJ 2.?JE-03 
;Hep1achlor epox ide I.JE-05 9.1 E+-00 I.OSE-03 l ,OJE-OJ 8.22E- I I 2.94E-1 I 6E-06 JE-1 0 I.OJE-09 J .67E-1 0 8E-OS al pha•Chlordane 6.0E-05 l.l E+-00 I.OSE-03 . I.OJE-03 8.22EaJ I 2.94E- 1 I IE-06 4E-l 1 1.0JE-09 J .67E-10 2E-OS beta-BHC 

I NA 1.8E+-OO I.J SE-03 l.28E-OJ J .77E- I I ?E- 11 4.72E-10 
delta-BHC NA NA l.26E-OJ l.21E-Ol 

Mtlals I 
Anlimony I 4.0E-04 NA I.I SE+o l 9.89E+-OO 9.00E-07 2E-OJ 1.IJE-05 JE-02 Arsenic l .OE-04 I.SE+-00 6.44E+-OO 6.21E+-OO S.04E-07 1.80E-07 2E-OJ JE-07 6.JOE-06 2.25E-06 2E-02 Barium 7.0E-02 NA l.67E+o2 1.SJE+o2 I.JIE-05 2E-04 1.6J E-04 2E-OJ Cadmium S.OE-04 NA 8.82E+-OO 6.61E+-OO 6.90E-07 IE-OJ 8.6JE-06 2E-02 Copper 4.0E-02 NA 2.21E+o2 1.76E+o2 \.7JE-OS 4E-04 2. 16E-04 SE-OJ 
Lead NA NA 2.2SE+ol 2.46E+ol 
Mercury J .OE-04 NA I.JIE-01 I.ISE-01 1.0JE-08 JE-05 1.28E-07 4E-04 Selenium S.OE-03 NA 1.0JE+-00 6.98E-01 8.06E-08 2E-OS 1.0I E-06 2E-04 Silver S.OE-03 NA 2.06E+-OO 1.6SE+-OO 1.61E-07 JE-05 2.02E-06 4E-04 iThallium 8.0E-05 NA 6.J8E-OI S.JOE-01 4.99E-08 6E-04 6.24E-07 SE-OJ Zinc l OE-0 1 NA l .57E+o2 3 0 1 E+02 ! 2.79E-OS 9E-05 J 49E-04 I E-OJ 

1llr,rbi ci li C' s 
lMCPA S 0E.04 _ __ Ni, 

Total Hazard O uot ienl and Ca nce r Ri sk: 
' 8 49E+o0 ' 6 l §E+oO --~6~6~5E~·~0~7--'------~ IE~· -=OJ_ 

I BE-OJ 
_ -· _ __ '._ 8 311;.-.!)6 

4[-07 
2E-02 

i IE-01 

Cancer 
Risk 

2E- I I 
IE- II 

7E-08 
2E-08 

4E-08 

7E-08 
7E-07 
8E-08 

7E-09 

2E-09 
6E-IO 

7E-07 

7E-08 
2E- 10 

JE-08 

SE-09 
2E-09 

2E- 10 
)E-09 
SE-10 
7E-09 
OE+-00 
2E-08 
JE-08 

JE-09 
SE-10 
8E-10 

JE-06 

SE-06 

CS= 
IR = 

Assumptions for Cun-wt Silt Worker 
EPC Surface Only cs= 

Assumptions for Future Industrial Worker 
EPC Surface Only 

Note· Cells tn this table were mt ent1onally left blank due to a lack oftox1C1ty data 
NA == Information not avai lable 

CF= 
Fl = 
EF = 
ED = 
BW = 
AT (Ne) = 
AT ICar) = 

100 mg soil/day 
IE-06 kg/mg 

I unitless 
20 days/year 
25 years 
70 kg 

9 125 days 
25550 davs 

IR= 
CF = 
Fl = 
EF = 
ED= 
BW = 
AT (Ne) = 
AT (Carl = 

100 mg soil/day 
l E-06 kg/mg 

1 unitless 
250 days/year 

25 years 
70 kg 

9125 days 
25550 davs 
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TABLE B-17PR-8 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME). PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activity 

iEqua1i on for Intake (mg/kg-day) - CS x IR x CF x Fl X EE x ED 

i -•U 
~~ (Assumptions for Each Receptor are I isted at the Bottom)· 
ICS = ChemicaJ Concentration in Soil , from Soil EPC Data EF = Exposure Frequency 

!~! = Ingestion Rate ED = Exposure Duration 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

F = Convers ion Factor BW = Bodyweight 
• AT - A u,. r<1nin Tim,. 

: 
I Analyle 

'il>latil<..lli:ganits 
Acetone 
Ben:z.ene 
Methylene Chloride 
Toluene 

S..Dlll'mlil<..QQ:anic.s 
2,4 -Dinitrotoluene 
2,6-Dinitrololuene 
2-Methylnaphthalcnc 
j2-Methylphenol 
13 ,J' -Dichlorobenzidi ne 
3-Nitroani lin e 

14-Niiroaniline 
IAcenaphthene 
Acenaphthylene 
Anthracene 
Benro(a)anthracene 
Benro(a)pyrene 
Benzo(b)fluoranthene 
Bcnzo{g,h,i)perylenc 
Benzo(k)0uorantl1ene 
Butylbenzylphthalatc 
Carbazolc 
Chrysene 
Di-n-butylphthalate 
Di benz( a, h )an th racen e 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndcno{l ,2,3-cd)pyrene 
N•Nitrosodiphenylamine ( \ ) 
NaphthaJene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
bis(2-Chloroisopropyl) ether 
bis{2-Ethylhexyl)phthalate 

l'utitld.rnl'.OI, 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Aroclor-1254 
Aroclor- 1260 
Dieldrin 
Endosulfan I 
Endosulfan su lfate 
Endrin 
Endrin ketone 
Heptach lor epoxide 
alpha-Chlordane 
be1a-BHC 
delta-BHC 

Mc.l•b 
Antimony 
Arsenic 
Barium 
Cadmium 
Copper 
Lead 
Mercury 
Selenium 

1Silver 
Tiialliurn 
,Zin c 

l·lfJ"bir id es 
MCPA 

; 

I 

I 
I 

! 

I 

Ond 
Rill 

fm ,l\,,,,davl 

I.OE-01 
J.OE-03 
6 .0E-02 
2.0E-01 

2.0E-03 
I.OE-OJ 
4.0E-02 
5.0E-02 

NA 
NA 
NA 

6 .0E-02 
NA 

3.0E-0 1 
NA 
NA 
NA 
NA 
NA 

2.0E-01 
NA 
NA 

I.OE-01 
NA 
NA 

4 .0E-02 
4 .0E-02 

NA 
NA 

4 .0E-02 
J .OE-02 

NA 
3.0E-02 
4 .0E-02 
2.0E-02 

NA 
NA 

5.0E-04 
3.0E-05 
2.0E-05 
2.0E-05 
5.0E-05 
6.0E-03 
6.0E-03 
J .OE-04 

NA 
l.lE-05 
6.0E-05 

NA 
NA 

4 .0E-04 
l .OE-04 
7.0E-02 
5.0E-04 
4 .0E-02 

NA 
3.0E-04 
5.0E-03 
5 OE-OJ 
8 OE-O; 
J .OE-01 

5.0E-04 

' 

! 
! 

I 

Care. Slope 
Oral 

m ,l\rn.davl- 1 

NA 
2.9E-02 
7.5E-OJ 

NA 

6.8E-O I 
6.BE-01 

NA 
NA 

4.SE-01 
NA 
NA 
NA 
NA 
NA · 

7.JE-0 1 
7.JE+-00 
7.lE-01 

NA 
7.lE-02 

NA 
2.0E-02 
7.lE-03 

NA 
7.lE+-00 

NA 
NA 
NA 

7.lE-01 
4.9E-Ol 

NA 
1.2E-OI 

NA 
NA 

7.0E-02 
1.4E-02 

2.4E-OI 
3.4E-0 1 
3.4E-OI 
l.7E+-OI 
2.0E+-00 
2.0E+-00 
l.6E+-Ol 

NA 
NA 
NA 
NA 

9. IE+-00 
1.lE+-00 
I.BE+-00 

NA 

NA 
UE+-00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Total Hazard Quotient and Cancer Risk: 

I 
i 

EPC from 
Surface Soil 

lm !lkol 

7.52E-OJ 
2.00E-03 
4.00E-03 
6.55E-Ol 

2.9IE-01 
7.92E-02 
I.JOE-DI 
1.20E-OI 
2.J2 E-OI 
5.62E-OI 
5.62E-OI 
J .JOE-02 
9.60E-02 
l.lOE-01 
2.86E-Ol 
2.91E-OI 
3.0lE-01 
2.64E-OI 
2.67E-OI 
4.60E-02 
2.l7E-OI 
2.27E-OI 
2.84E-OI 
2.55E-01 
l .60E-02 
2. IIE-01 
3.BOE-02 
2.77E-OI 
9.50E-02 
3.70E-02 
6. IOE-0 1 
2.55E-01 
2.06E-O I 
2. IJE-0 1 
l .4JE-OI 

2.76E-03 
8.57E-OJ 
3.96E-Ol 
1.25E-OJ 

2.42E-02 
6.0IE-03 
2.72E-OJ 
241E-03 
2.76E-OJ 
1.9JE-OJ 
1.05E-03 
I.OSE-03 
1.35E-OJ 
l.26E-Ol 

l.15E+-OI 
6.44E+-OO 
1.67E+-02 
8.82E+-OO 
2.2IE+-02 
2.2SE+-OJ 
l.l lE-01 
I.OJE+-00 
2 . 06E➔ ~o 
6 JBE-01 
J.57E+-02 

8.49E+OO I 

I 

EPC from 
Total Soils 

fm,/1,n\ 

7.25E-OJ 
2.00E-03 
4.00E-03 
6.46E-OJ 

2.7IE-OI 
7.66E-02 
1.JOE-01 
l.20E-OI 
2.25E-OI 
5.45E-OI 
5.45E-O I 
3.JOE-02 
9.60E-02 
1.JOE'.OJ 
2.70E-OI 
2.75E-OI 
2.BIE-0 1 
2.SOE-01 
2.54E-01 
4.60E-02 
2.29E-01 
2.llE-01 
2.65E-OI 
2.42E-OI 
3.60E-02 
2.20E-OI 
l .BOE-02 
2.60E-01 
9.50E-02 
3.70E-02 
5.8JE-OI 
2.47E-OI 
2.14E-OI 
2. IJE-01 
3.44E-OI 

2.61E-OJ 
6.91E-Ol 
3.55E-Ol 
I 20E-OJ 
2.39E-02 
2.lJE-02 
5.02E-03 
2.29E-Ol 
2.32E-OJ 
2.60E-OJ 
2.73E-Ol 
I.OJE-03 
I.OJE-03 
1.28E-03 
1.2IE-Ol 

9.89E+-OO 
6.2IE+-OO 
UlE+-02 
6.61E+-OO 
l.76E+-02 
2.46E+-Ol 
1.15E-OI 
6.98E-OI 
l. 6S E+-OO 
5.JO E-0 1 
J .OIE+-02 

6.26E+-OO 

: 

'Futo're Construction Woi-k.er 
Intake 

lm•IL •dav\ 
rNcl 

J.4IE-08 
9.39E-09 
1.88E-08 
3.0JE-08 

1.27E-06 
J .60E-07 
6. IIE-07 
5.64E-07 

1.5 5E-07 

6. IIE-07 

2. l6E-07 

1.24E-06 

1.0JE-06 
l.78E-07 

l.74E-07 
2.74E-06 

1.0IE-06 
1.00E-06 
l.62E-06 

l.67E-08 
5.64E-09 
1.l2E-07 
l.09E-07 
2.36E-08 
1.0BE-08 
l.09E-08 
1.22E-08 

4.84E-09 
4.84E-09 

4.65E-05 
2.92E-05 
7. l9E-04 
3. IOE-05 
8.27E-04 

5.40E-07 
J .28E-06 
7.75[-06 
2 49E-06 
1.41 E-03 

2.94E-05 

(Carl 

l.34E-10 
2.68E- IO 

1.82E-08 
5. l4E-09 

l.5IE-08 

1.BIE-08 
l.85E-08 
1.89E-08 

1.70E-08 

1.54E-08 
l.56E-08 

l.62E-08 

1.74E-08 
6.37E-09 

l .9 1E-08 

1.43E-08 
2.J IE-08 

l.75E-IO 
4.64E-IO 
2.38E-10 
8.05E-11 
l.60E-09 
l.56E-09 
3.37E-IO 

6.91E-11 
6.9IE-11 
8.59E-11 

4. 17E-07 

I 

i 
I 

Haunl 
Quotient 

JE-07 
JE-06 
JE-07 
2E-07 

6E-04 
4E-04 
2E-05 
IE-05 

JE-06 

2E-06 

IE-06 

IE-05 

lE-05 
4E-06 

4E-06 
9E-05 

JE-05 
JE-05 
BE-05 

JE-05 
2E-04 
6E-OJ 
5E-Ol 
5E-04 
2E-06 
2E-06 
4E-05 

4E-04 
8E-05 

IE-01 
IE-01 
IE-02 
6E-02 
2E-02 

2E-03 
7E-04 
2E-OJ 
J E-02 
SE-OJ 

6E-02 

4E--Ol 
I 

I 

Cancer 
Risk 

4E-1 2 
2E- l 2 

IE-08 
JE-09 

7E-09 

IE-08 
IE-07 
IE-08 

IE-09 

JE- 10 
IE-10 

IE-07 

IE-08 
JE- 11 

5E-09 

IE-09 
JE-1 0 

4E-11 
2E-10 
BE-I I 
IE-09 
JE-09 
JE-09 
5E-09 

6E-IO 
9E-11 
2E-IO 

6E-07 

I E--06 

! 

Future Tress11a:siefChiid 
Intake 

{mfilce-day) 
(Ne\ 

4. 12E-09 
I.IOE-09 
2. 19E-09 
J.59E-09 

1.59E-07 
4.34E-08 
7. I 2E-08 
6.58E-08 

l.81E-08 

7. l2E-08 

2.52E-08 

1.56E-07 

1.1 6E-07 
2.0BE-08 

2.0JE-08 
3.34E-07 

I.IJE-07 
1.17E-07 
1.BBE-07 

2.17E-09 
6.85E-10 
O.OOE+-00 
l.llE-08 
3.29E-09 
l.49E-09 
1.32E-09 
UIE-09 

5.75E-IO 
5.75E-10 

6.JOE-06 
l .53E-06 
9. I SE-05 
4.BJE-06 
1.2IE-04 

7, l8E-08 
5.64E-07 
I. IJE-06 
J 50E-07 
i.96E-04 

4.65E-06 

{Carl 

7.8JE-1 I 
l.57E-IO 

1.14E-08 
l . lOE-09 

9.0BE-09 

l.1 2E-08 
l.14E-08 
1.19E-08 

1.05E-08 

9.28E-09 
8.88E-09 

9.98E-09 

1.08E-08 
J .72E-09 

2.39E-08 

8.34E-09 
l.34E-08 

I.OBE-10 
3.35E-IO 
l.55E-IO 
4.89E-11 
O.OOE+-00 
9.47E-IO 
2.JSE-10 

4. IIE-11 
4. l lE-11 
5.28E-11 

2.52E-07 

I 

I 

Hazard 
Quotient 

4E-08 
4E-07 
4E-08 
2E-08 

BE-05 
4E-05 
2E-06 
IE-06 

JE-07 

2E-07 

IE-07 

2E, Q6 

lE-06 
5E-07 

5E-07 
IE-05 

4E-06 
JE-06 
9E-06 

4E-06 
2E-05 
OE+-00 
7E-04 
7E-05 
2E-07 
2E-07 
5E-06 

4E-05 
IE-05 

2E-02 
IE-02 
IE-03 
IE-02 
JE-03 

2E-04 
IE-04 
2E-04 
4E-OJ 
7E-04 

9E-OJ 

6E-02 
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Cancer 
Risk 

2E-12 
IE- 12 

BE-09 
2E-09 

4E-09 

8E-09 
8E-08 
9E-09 

BE-10 

2E- IO 
6E-11 

7E-08 

8E-09 
2E-11 

lE-09 

6E-10 
2E-IO 

JE-11 
IE-10 
5E-1 I 
8E-10 
OE+-00 
2E-09 
4E-09 

4E-IO 
5E-11 
IE-10 

4E-07 

I 
I 6E--07 

Anumptioru Cor Future Construction Worker Auumptions Cor Future Tre11puser Child 
CS• 

Note. Cells m this table were intentionally left blank due to a lade oftox1c1ty data. 
NA= Information not available. 

h:\rn(l'5cnec11'-1 1 <, l 7fs\ri:ikrev \ l 7\bue\lNGSOll. \VK 4 

IR = 
CF= 
Fl C 

EF = 
ED = 
BW= 
AT(Nc) = 
AT /Carl = 

EPC Surface and Subsurface 
480 mg soil/day 

IE-06 kg/mg 
I unitless 

250 days/year 
I years 

70 kg 
365 days 

25550 davs 

CS= EPC Surface Only 
IR= 200 mg soil/day 
CF= IE-06 kg/mg 
Fl C I unitless 
EF= 50 days/year 
ED C 5 years 
BW= 50 kg 
AT {Ne) = 1825 days 
AT/Carl • 25550 davs 

Pase 2 of l 



TABLE B-17PR-8 

CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 

SEAD-17 Feasibili ty Study 

!Equation for ln1axe (mg/kg-day) = CS x IR x CF x Fl x EE x ED 
BWxAT 

~ables (Assumptions for Each Receptor are Listed at the Banom)· 
CS= Chemical Concen tration in Soi l, from Soil EPC Data EF = Exposure Frequency 
IR = Ingestion Rate ED = Exposure Duration 
CF= Conversion Factor BW = Bodyweight 
IEL::_ 

Seneca Army Depot Activity 

Equation for Hazard Quotien t "'.' Chronic Daily Intake {Nc)/Referencc Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Faclor 

Analyle I ~;I Care. Slope EPC from 
Oral Surface Soil 

EPC from 
To1al Soi ls 

-Future Dav Care Cen ter Child F uture 'Dav Ciit-e'Ceiitet"i\dult· · ·. · 

j.,,.latil<__Organin 
!Acetone 

!
Benzene 
Melhy lene Chloride 

1Toluenc 

S..IIlll'.l>!.a.lik..Qa:aoiJ;s 
2,4-Dinilrotoluene 
2,6-Din itrotoluene 
2-Methylnaphthalene 
2-Methylpheno l 
3,3'-Dich lorobenz.idine 

l3 -Ni1roaniline 
14-Nitroani line 
!Acenaphthene 
Acenaphthylene 

IAnth racene 
Benzo(a)anthracene 

1Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)pery lene 
Benzo(k)fluoranth ene 
Butylbenzylphthalate 
Carba.zole 
Chrysene 
Di-n --butylphthala1e 
Dil>enz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno{l ,2,3-cd)pyrene 
N-Ni1rosodiphen ylamine (I) 
Naphthalene 
Pentach lorophenol 
Phenanthrene 
Pyrene 
bis(2-Chloroisopropyl) ether 
, bis(2-Ethylhexyl)phthal ate 

l'tttitidwl'D!s 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Aroclor-1 254 
Aroclor- 1260 
Dieldrin 

I
Endosulfan I 
Endosulfan sulfa1e 

: :~~~;~ ke1one 
Heplach lor epox ide 
alpha-Chlordane 
beta-BHC 
delta-BHC 

Mmw 
Antimony 
Arsenic 
Barium 
Cadmium 
Copper 
Lead 
Mercury 
Selenium 
Si lver 
TI1:illiu rn 

Zinc 

Ut'l"hicidrs 
1V1CPA 

I rm,11, 0 -davl 

I I.0E-01 
' J .0E-0l 
' 6.0E-02 
i 2.0E-01 

j 2.0E-0l 
I I.OE-OJ I 4.0E-02 

1 5.0E-02 
NA 
NA 
NA 

6.0E-02 
NA 

: J .0!~01 

NA 
NA 

1 NA 
! NA 

!. 20!: 1 

NA 
I.OE-O J 

NA 
NA 

4.0E-02 
4.0E-02 

NA 
NA 

4.0E-02 
J .0E-02 

' NA 

I 
l .0E-02 

I ~ ~t~; 
I 

NA 
NA 

5.0E-04 
J .0E-05 
2.0E-05 
2.0E-05 

I. 5.0E-05 
6.0E-0l 

I 6.0E-0J 
l .0E-04 

I l.l~A06 

I
- 6.0E-05 ' 

NA 
I NA 

I 

I 4.0E-04 
J .0E-04 
7.0E-02 
5.0E-04 
4.0E-02 

NA 
J .0E-04 
5.0E-0J 
5.0E-0J 
8 0E-05 
J 0 E-0 1 

5 0E-04 

NA I 2.9E-02 
7.5E-0J 

NA 

6.BE-01 
6.BE-01 

! ~~ 
! 4.5~: I 

NA 
NA 

I ~~ 
! 7.iE-0 1 

7.JE+-00 

I 
7.JE-0 1 

NA 
7.JE-02 

I 
NA 

2.0E-02 
7.JE-0J 

NA 
I 7.JE+-00 

I
' NA 

NA 
NA 

I 

7.JE-01 
4.9E-0l 

NA 
1.2E-01 

NA 
NA i 7.0E-02 

I l.4E-02 

2.4E-0 I 
l.4E-0 I 
l.4E-0 I 
l.7E+-0 1 
2.0E+-00 
2.0E+-00 
1.6E+-OI 

NA 
NA 
NA 

1 NA 

i ~:= I I.BE+-00 

! NA 

NA 
I.SE+-00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N~\ 

NA 
Tolal Hazard Ouoticnt and Cancer Risk: 

7.52E-0J 
2.00E-0l 
4.00E-03 
6.55E-0l 

2.9 1E-0I 
7.92E-02 
I.JOE-O J 
1.20E-0I 
2.J2E-01 
5.62E-0 I 
5.62E-01 

I l .J0E-02 
! 9.60E-02 

1 ~J:~:~: -
2.91E-0I 
l .0JE-01 
2.64E-0 I 
2.67E-0I 
4.60E-02 
2.J7E-0I 
2.27E-0I 
2.84E-0 I 
2.55E-0 I 
l .60E-02 
2.1 IE-01 
l .B0E-02 
2.77E-0 I 
9.50E-02 
J .70E-02 
6. I0E-0 1 
2.55E-0I 
2.06E-01 
2. IJE-01 
l.4JE-0I 

2.76E-0J 
8.57E-0J 
l .96E-0J 
l.25E-0l 

2 42E-02 
6.01 E-0J 
2.72E-0J 
2.41E-0J 
2.76E-0J 
2.9JE-0J 
l.05E-0J 
l.05E-0J 
l.l5E-0J 
l.26E-0J 

l.lSE+-0 1 
6.44E+-OO 
l.67E+-02 
8.82E+-OO 
2.21E+-02 
2.25E+-OJ 
I.JIE-01 
l.0JE+-00 
2 06E+-O0 
6 J8E-0 1 
3.57E+02 

8 49E+00 

I 

7.25E-0l 
2.00E-0J 
4.00E-0J 
6.46E-0J 

2.7 1E-01 
7.66E-02 
I.JOE-OJ 
l.20E-0I 
2.25E-0I 
5.45E-0 1 
5.45E-0I 
3.J0E-02 
9.60E-02 

_ .J J0E;0 J 
2. 70E-0I . 
2.75E-Or 
2 8JE-0I 
2.50E-0I 
2 54E-0I 
4.60E-02 
2.29E-01 
2.JJE-01 
2.65E-0I 
2.42E-0I 
3.60E-02 
2.20E-0I 
3.80E-02 
2.60E-0I 
9.50E-02 
3.70E-02 
5.83E-0I 
2.47E-0 1 
2.14E-0 I 
2. IJE-01 
3.44E-0I 

2.61E-0J 
6.91E-03 
3.55E-0J 
l.20E-OJ 
2.39E-02 
2.JJE-02 
5.02E-03 
2.29E-0J 
2.32E-0l 
2.60E-0J 
2.7JE-03 
icOiE-Ol 
l.0JE-0J 
1.28E-0l 
l.21E-0J 

9.89E+-OO 
6.21E+-OO 
l.5JE+-02 
6.61E+-OO 
l.76E+-02 
2.46E+-03 
I. 15E-01 
6.98E-0 I 
l.65E+-O0 
5.J0E-0 1 
l 0 1 E+02 

6 26E+00 

Note : Cell s m this table were 1ntent1onally left blank du e to a lack of1ox1c1ty data. 
NA = Information no! avai lable. 

h ·\cnF.\scncc11 \s I<, I 7fi\ri.sktt:\"\ 17\hu c\JNGSOIL. \VK-1 

j_ 

Incake 
Im•• -davl 

/Ne\ /Carl 

6.87E-08 
l.83E-08 
3.65E-08 
5.98E-08 

2.66E-06 
7.23E-07 
l.1 9E-06 
l.l 0E-06 

3.01 E-07 

l.19E•06 

4.20E-07 

2.59E-06 

l.9JE-06 
J.47E-07 

3 JBE-07 
5.57E-06 

l.BBE-06 
l.95E-06 
3. IJE-06 

3.62E-08 
l.14E-08 

0.OOE+-00 
2.21E-07 
5.49E-08 
2.48E-08 
2.20E-08 
2.52E-08 

9.59E-09 
9.59E-09 

l.0SE-04 
5.BBE-05 
l.5JE-03 
8.0SE-05 
2.02E-03 

l.20E-06 
9.4 1E-06 
1.BBE-05 
5 BJE-06 
3.26E-0 J 

7 75E-05 

1.57E-09 
J . IJE-09 

2.28E-07 
6.20E-08 

l.82E-07 

2.24E-07 
2.28E-07 
2.37E-07 

2.09E-07 

l.86E-07 
1.78E-07 

2.00E-07 

2.17E-07 
7.44E-08 

4.77E-07 

l.67E-07 
2.68E-07 

2. 16E-09 
6.71E-09 
3. I0E-09 
9.78E-10 
0.OOE+-00 
l.89E-08 
4.70E-09 

8.22E- I0 
8.22E- 10 
l.06E-09 

5.04E-06 

I 

Hazard 
Quotienl 

7E-07 
6E-06 
6E-07 
JE-07 

IE-OJ 
7E-04 
JE-05 
2E-05 

SE-06 

4E-06 

2E-06 

JE-05 

5E-05 
9E-06 

8E-06 
2E-04 

6E-05 
5E-05 
2E-04 

?E-05 
4E-04 
0E+-00 
IE-02 
IE-OJ 
4E-06 
4E-06 
BE-05 

?E-04 
2E-04 

JE-0 1 
2E-01 
2E-02 
2E-01 
5E-02 

4E-0J 
2E-0J 
4E-0J 
7E-02 
IE-02 

2E-0 I 

IE+o0 I 

Cancer 
rusk 

5E-1 1 
2E-l 1 

2E-07 
4E-08 

BE-08 

2E-07 
2E-06 
2E-07 

2E-08 

4E-09 
IE-09 

IE-06 

2E-07 
4E-I0 

6E-08 

IE-08 
4E-09 

5E- I0 
2E-09 
IE-09 
2E-08 
0E+-00 
4E-08 
BE-08 

?E-09 
IE-09 
2E-09 

8E-06 

I E-05 
Auumptions for Fu ture Day Care Center C hild 

CS= EPC Surf a« Only 
lR = 200 mg soi l/day 
CF = IE-06 kg/mg 
Fl = 1 uni!l ess 
EF = 250 days/year 
ED = 6 years 
BW= 15 kg 
AT (Ne) = 2190 days 
AT /Carl = 25550 davs 

Intake 
(mnll• -davl 

/Ne\ /Carl 

7.36E-09 
1.96E-09 
3.91E-09 
6.41 E-09 

2.85E-07 
7.75E-08 
l.27E-07 
l.l?E-07 

3.2JE-08 

l. 27E-07 

4.S0E-08 

2.78E-07 

2.06E-07 
3. 72E-08 

3.62E-08 
5.97E-07 

2.02E-07 
2.0BE-07 
J .J6E-07 

J .87E-09 
1.22E-09 
0.OOE+-00 
2.37E-08 
5.88E-09 
2.66E-09 
2.J6E-09 
2.?0E-09 

1.0JE-09 
l.0JE-09 

I.IJE-05 
6.J0E-06 
l.6JE-04 
8.6JE-06 
2. 16E-04 

l.28E-07 
I.0IE-06 
2 02E-06 
6 24[-07 
J 49E-04 

8 JIE-06 

6.99E- I0 
l.40E-09 

l.02E-07 
2.77E-08 

8. IIE-08 

9.99E-08 
l.02E-07 
l.06E-07 

9.JJE-08 

8.28E-08 
7.9JE-08 

8.91E-08 

9.68E-08 
J .32E-08 

2. IJE-07 

7.44E-08 
l.20E-07 

9.64E-10 
2.99E-09 
1.38E-09 
4.37E-IO 
0.OOE+-00 
8.46E-09 
2. I0E-09 

J .67E- I0 
J .67E- 10 
4.72E- I0 

2.25E-06 

I 

Hazard 
Quotient 

7E-08 
?E-07 
7E-08 
JE-08 

IE-04 
BE-05 
JE-06 
2E-06 

5E-il7 

4E-07 

2E-07 

JE-06 

5E-06 
9E-07 

9E-07 
2E-05 

?E-06 
5E-06 
2E-05 

BE-06 
4E-05 
0E+-00 
IE-OJ 
IE-04 
4E-07 
4E-07 
9E-06 

BE-05 
2E-05 

JE-02 
2E-02 
2E-03 
2E-02 
5E-03 

4E-04 
2E-04 
4E-04 
8E-0l 
IE- OJ 

2E-02 

I E-01 I 

Cancer 
Risk 

2E-l 1 
IE- I I 

7E-08 
2E-08 

4E-08 

7E-08 
7E-07 
BE-08 

7E-09 

2E-09 
6E-1 0 

7E-07 

7E-08 
2E- I0 

JE-08 

SE-09 
2E-09 

2E-IO 
IE-09 
5E-I0 
7E-09 
0E+-00 
2E-08 
JE-08 

JE-09 
5E-10 
SE-10 

JE-06 

SE-06 
Assumptions for Future D ay Care Center W orker 

CS= EPC Surface Only 
JR= I 00 mg soi l/day 
CF= IE-06 kg/mg 
Fl = I unitl ess 
EF = 250 days/year 
ED = 25 years 
BW = 70 kg 
AT (Ne)= 9125 days 
AT /Carl - 25550 davs 

11/11.99 
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Equation for Intake (mg/kg-day) "" 

TABLE B-17PR-9 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAX IMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activity 

C.S...x CF x SA x AF x ABS x EE x EP 
BW xAT 

~ables (Assumpt ions fnr Each Rrccpror ;m; I istcd at the Bottom): 
lf'S = Chemical Concentration in Soil , from Soi l EPC Data EF = Exposure Frequency 

ED = Exposure Duration 
BW = Bodyweight 

Equation for H~ Quotient = Chronic Daily Intake (Nc)/Refen:ncc Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 
CF = Convers ion Factor 
SA = Surface Area Contact 
AF= Adherence Factor 

DC= •--•=-- r~~• - r 
AT = Averag ing lime 

I I Dermal Care. Slope Absorpt ion EPC from EPC from :-:-·.Current Site.W.orker Future Industrial Worker ·,/,.:,., .. .. 
An alyte RID Dermal Factor• Surface So il Total Soils Absorbed Dose Huard Cancer Absorbed Dose Hazard Cancer 

fm-n. -dav) Quotient Risk Im .n. -dav) Quotient Risk lnrn/k"-da\"l I fmnll.·n-dav)- 1 funi tl ess\ fmn/L n\ (m n/l.•n\ fNc\ lCar\ INcl fCarl 

Yolo.tilt..llivni<, 
Acetone l.OE--0 1 NA NA 7.52E--03 7.25E--03 
Benzene 2.9E--03 3. IE--02 NA 2.00E--03 2.00E--03 
Methylene Chloride 5.9E-02 7.7E--03 NA 4.00E--03 4.00E--03 
Toluene 2.0E-0 1 NA NA 6.55E--03 6.46E--03 

~ilt__lliganics 
2, 4-Di nitrotolu ene I 2.0E-03 

I 
6.KE--0 1 NA 2.91E--O I 2.71E--O I 

2,6-Di nitroto luenc 

I 
l .0E-03 6.8E--0 1 NA 7.92E--02 7.66E--02 

2-Methylnaphthalcnc NA NA NA I.JOE--0 1 I.JOE--01 
2-Mcthylphenol I 5.0E-02 NA NA 1.ZOE--0 1 1.20E--O I 
3,3'-Dichloro bcnzidinc I NA I 4.5E--O I NA 2.32E--OI 2.25E--01 
3-Nitroanilinc NA 

! 
NA NA 5.62E--OI 5.45E--OI 

4-Nitroani linc 

I 
NA NA NA 5.62E--O I 5.45E--O I 

Acenaphthcne 6.0E--02 
i NA NA 3.JOE--02 3.JOE--02 

Accnaphth ylene NA NA NA 9.60E--02 9.60E--02 
Anth racenc ! 3.0E--0 1 I NA NA UOE--01 1.JOE--01 
Benzo(a)anlhraccnc NA I 7.JE--0 1 NA 2.86E--OI 2.70E--01 
Bcnzo(a)pyrene NA 

I 
1.8E+ol NA 2.91E--O I 2.75E--OI 

Benzo(b )fl uo ranthcne NA 7.JE--0 1 NA J .oJE--01 2.81E--0 1 
Bcnzo(g,h,i)pcrylcnc NA I NA NA 2.64E--O I 2.50E--0 1 
Bcnzo(k)fluoranthenc NA 

I 
7.JE--02 NA 2.67E--O I 2.54E--O I 

Butylbenzy lphthalaic 2.0E--0 1 NA NA 4.60E--02 4.6-0E--02 
Carb:izotc NA 2.0E--02 NA 2.37E--O l 2.29E--O I 
Chrvsene NA 7.JE--03 NA 2.:?E--0 1 2.33 E--OI 
Di-~-butylphthalatc 9.0E--02 NA NA 2.84E--O I 2.65E--0 1 
Dibcnz(a,h)anthracene NA 7.3E+OO ' NA 2.55E--OI 2.42E--O I 
Dibenzofuran NA NA NA 3.60E--02 3.60E--02 
Fl uoranthcnc 4.0E--02 NA NA 2. I IE--01 2.20E--01 
Fluorene 4.0E--02 NA NA 3.80E--02 3.80E--02 
lndeno( 1,2,3 -cd)pyrenc NA 7.JE--0 1 NA 2.77E--OI 2.60E--OI 
N-Nitrosodiphcnylamine (1) 1 NA 7.0E+OO NA 9.50E--02 9.50E--02 
Naphthalene 1 4.0E--02 

I 

NA NA 3.70E--02 3.70E--02 
IPcntachlorophcnol I 3.0E--02 1.ZE--01 0 .0 1 6. IOE--01 5.83E--OI 2.77 E--08 9.89E--09 9E--07 IE--09 3.46E-07 1.24E--07 IE--05 I E--08 Phenanthrcne NA NA NA 2.55E--OI 2.47E--01 
Pwcnc · 3.0E--02 NA NA 2.06E--OI 2.14E--OI 
bls(2-Chloroisopropyl) ether! 4.0E--02 NA NA 2. IJE--01 2. IJE--01 

lbis(2-Ethylhexyl)phtha.latc l .DE-02 I 2.8E--02 NA 3.4JE--01 3.44E--OI : I 
I leutiddts.lfCBs 

I 
4.4 '-DDD 

! 
NA I 1.ZE+oo NA 2.76E--03 2.61E--03 

1
4,4'-DDE NA 

I 
l.7E+oo NA 8.57E--03 6.91E--OJ 

4,4'-DDT l.OE--04 l.7E+OO NA 3.96E--03 3.55E--OJ 
Aldrin ' UE--05 3.4E+ol NA 1.25E--03 1.ZOE--03 
Aroc lor- 1254 l.8E--05 2.2E+OO 0.06 2.39E--02 
Aroclor- 1260 1.8E--05 2.2E+oo 0.06 2.42E--02 2.33E--02 6.59E--09 2.35E--09 4E--04 5E--09 8.24E--08 2.94E--08 5E--03 7E--08 Dieldri n 2.IE--05 3.2E+ol NA 6.0IE--03 5.02E--03 
Endosulfan I 6.0E--03 NA NA 2.72E--03 2.29E--03 
Endosul fan sulfate 6.0E--03 NA NA 2.41E--03 2.32E--03 
End rin 3.0E--04 NA NA 2.76E--03 2.60E--03 
End rin ketone j NA I NA NA 2.93E--03 2.73E--03 
Hcptachlor cpoxidc 

! I.JE--05 I 9. IE+OO NA l.05E--03 1.0JE--03 
alpha-Chlordane 6.0E-05 UE+oO 

I NA l.05E--03 1.0JE--03 
bcta-BHC ; NA I l.8E+oo NA l.35E--03 1.28E--03 

I dclta-BHC NA NA NA 1.26E--03 1.Z IE--03 

Mtlili 

I I Antimony 4.0E--04 NA NA 1.15E+o l 9.89E+oo 
Arsenic 

I 
2.4E--04 1.9E+OO 0.001 6.44E+OO 6.21E+OO 2.92E--08 1.04E--08 IE--04 2E--08 3.65E--07 I.JIE-07 2E--03 2E--07 Barium 3.5E--03 I NA NA l.67E+o2 l.53E+o2 

Cadmium 5.0E-05 
I 

NA 0.0 1 8.82E+OO 6.61E+OO 4.00E--07 KE--03 5 OIE--06 IE--0 1 Copper I 2.4E-02 NA NA 2.21E+o2 1.76E+o2 
Lead NA NA NA 2.25E+o3 2.46E+o3 
Mcn:u rv 3.0E--06 NA NA I.JIE--01 1.15E--01 
Selcniu·m 4.5E--03 NA NA l.03E+OO 6.98E--O I 
Sih•cr 1.0E--03 NA NA 2.06E+OO l.65E+oo 
Thallium 8.0E-05 NA NA 6.38E--OI 5.JOE--0 1 
Zinc 7.5E--02 NA NA 3.57E+o2 3.0 IE+o2 

Jicrbitid,s 
MCPA 5 OE-04 NA ' NA 8.49E+o0 6.26E+OO 
1 o la l ll a1.:1rd Q~otu~nl :11.1_d Ca_!,,!C'P r fus.B..:_ _ 

~ _ -- ·----------~-------~-'8'-'Ee_·.--_OJC...,~---'"-J =E-'-OCCB ___ - --- - -~--'lc,Ee_·.--_O:_l _=_.._J=E-'-OCC7_.., lcF = Assumptions for Current Site Worker jCF = Assumplions
1 
r~; [~~u~:/n~:ustrial Worker 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
NA= lnfonnation not a,•a.i lab lc. 

SA = 1.oo;;~~ ~~~ng SA cec 5X00 c~ 2 -

AF = I mg/cm2 AF = I mg/cm2 
EF = 20 d.lys/year EF = 250 d.lys/yca, 
ED = 25 years ED = 25 years 
BW= 70 kg BW• 70 kg 
AT(Nc)= 9 125d.lys AT(Nc)= 9 125day, 
AT Car - 25550 da s AT Car = 25550 d., •s 

• USEPA Region 2 recommends quanti fyi ng dennal exposure only for cadmium, ~nic, PCBs, dioxins/furans and penuchlorophenol, since absorption factors a.re not 3\'a.ilable for other chemicals of concern. 

h:\..,1 , \.'1C?'1CC1\.~ 16 l 7ri \risl: \J1 um 11.11\ I 1\ri sl:11lhl\rcv iscd\dc.'Tltl50i l 1.< k4 
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,Equa1ion for Intake (mg/kg-d.:ay) :;-

TABLE B- 17PR-9 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CO NTACT TO SOIL 

REASONABLE MAX IM UM EX POSURE (RME) - PRE-R EMEDIATION 
SEAD-17 Feasibility Study 

Seneca A rmy Depot A ctivily 

CS;,; CF x SA;,; AF;,; ABS ;,; EE;,; ED 
BWxAT rilhks.1.A.rnunpJ,i_ons__fuL.Each Receptor arc Listed at the BonQOl}: 

""Chemical Conccntr.nion in Soi l, from Soil EPC Data 
""Conversion Factor 

EF ""Exposure Frequency 
ED ::: E."'-posurc Duration 
BW = Bodyweight 

f.qu.:ation for Hazard Quotient = Chronic Daily Intake (Nc)/Refcn:ncc Dose 

Equation fo r Cilnccr Risk::: Chronic Dai ly Intake (Car) x Slope Factor 

~

A = Surface Area Contact 
F ""Adherence Factor 

I RS : A un- •i.on__E><tm 

Analyte 

Y.ol>.lik.OJ:&Ulfil 
Acetone 
Benzene 
Methy lene Chloride 
Toluene 

Stm W>laill.c.1kgani cs 
2,4-Dinitrotolucne 
2,6-Dinitrotolucnc 
2-Methylnaphthalcnc 
2-Methylphenol 
3,3' -Dichlorobcnzidinc 
3-Nitroilni line 
4-Nitroilnilinc 
Accnaphthene 
Accn.:aphthylcnc 
An thraccnc 
Benzo(a}anthraccnc 
Benzo(a)pyn:nc 
Bcnro{b)0uoranthcnc 
Bcnzo(g,h, i)pc: rylcnc 
Benz.o{k)lluoranthenc 
Butylbcnzylphthalatc 
Carb.u.olc 
Ch ryscnc 
Di-n-buty lphtha.latc 
Dibenz(a,h)anthraccnc 
Dibcnzofuran 

I 
I 

I 
! 
i 
I 
I 
i 

I 

I 
I 

Fluoranthcne 1 

Fluon:nc I 
lndcno( 1,2,3-cd)pyrcne 
N-Nitrosodiphcnylaminc ( I ) 

N3Phthalcnc I 
Pentachlorophcnol 
Phcnilnth rene 

1 
Pyrene I 
bis(2-Chloroisopropyl) ethcrj 
bis(2-Ethylhcxy l)phthalatc I 

fclilkidcsleCBs I 4,4'-DDD 
4,4'-DDE I 

4.4'-DDT i 
Aldrin 

I Aroclor- 1254 
Aroc lor-1260 
Dicldrin 
Endosul fan I 
Endosul filn sul fate 
Endrin 
Endrin ketone 
Hcptach lor cpoxidc 
alpha-C hlordane 
bcc,-BHC : ·dcho-BHC 

M<lAls 
I Antimony 

Arsenic 

i B.:arium 
C.:admium 

I Copper 
Lead 
Mcrcurv 
Seleniu·m 
Sil ver 
Thallium 
Zinc 

IJti:bi.cides 
'MCPA 

Dermal Cu c. Slope 
Rm Dermal 

Cm,.11,n-d.:avl l tmnlh-d.:avl-1 

l.OOE-0 1 NA 
2.85E-03 3.05E-02 
5.KKE-02 7.65E-OJ 
2.00E-0 1 NA 

2.00E--03 6.80E-OI 
1.00E-OJ 6.80E-OI 

NA NA 
5.00E-02 NA 

NA 4.lOE-01 
NA i NA 
NA i NA 

6.00E-02 NA 
NA ! NA 

J.OOE-01 NA 
NA 

I 
7.JOE-01 

NA 1.8JE+-0 1 i 
NA 7.JOE-0 1 
NA NA 
NA 

I 
7.JOE-02 

2.00E-01 NA 
NA 2.00E-02 
NA 7.JOE-03 

9.00E-02 NA 
NA 7.JOE+-00 
NA NA 

4.00E--02 NA 
4.00E-02 NA 

NA 7.JOE-0 1 
NA 7.00E+OO 

4.00E-02 NA 
J .OOE-02 l.lOE-0 1 

NA NA 
3.00E-02 NA 
4.00E-02 NA 
l.OOE-02 2.80E-Ol 

I 
NA l.lOE+-00 
NA 1.70E+OO 

l.OOE-04 l.70E+OO 
I.SOE-05 J .40E+-01 
1.80E-05 2.22E+-OO 
I .80E-05 2.22E+-OO 
2.50E-05 J .20E+-O I 
6.00E-OJ NA 
6.00E-OJ NA 
J .OOE-04 i NA 

NA NA 
1.JOE-05 

I 
9. IOE+OO 

6.00E-05 1.JOE+OO 
NA 1.80E+OO 
NA 

I 
NA 

I 4.00E-04 I NA 
2.40E-04 I 1.88E+-OO 
J .50E-Ol 

I 
NA 

5.00E-05 NA 
2.40E-02 NA 

NA NA 
J .OOE-06 NA 
4.50E-OJ NA 
1.00E-OJ NA 
8.00E-05 NA 
7.50E-02 NA 

5 OOE-04 NA --

AT = Averag ing lime 

Absorption EPC fro m EPC from Future Consinl c:tiorl=.worker FUture TressDaner.C liild 
Faclor• Surface Soil Total So ils Absorbed Dost Hazard Cancer Absorbed Dost Huard 

fm•n, -davl Quotient Risk lm2/k -da vl Quotient (unitlessl fmnA•n\ fmnA•n\ lNcl fC ar) fNcl (Car) 

NA 7.52E-OJ 7.25E-03 
NA 2.00E-OJ 2.00E-03 
NA 4.00E-03 4.00E-03 
NA 6.llE-03 6.46E-OJ 

NA 2.9 1E-OI 2.llE-0 1 
NA 7.92E-02 7.66E-02 
NA I.JOE-01 I.JOE-0 1 
NA l.lOE-01 l.lOE-0 1 
NA 2.J2E-O I 2.25E-0 1 
NA 5.62E-O I 5.45E-O I 
NA 5.62E-O I 5.45E-O I 
NA J .JOE-02 J .JOE-02 
NA 9.60E-02 9.60E-02 
NA I.JOE-0 1 I.JOE-01 
NA 2.86E-0 1 2.lOE-0 1 
NA 2.91E-O I 2.?lE-01 
NA J .OJE-0 1 2.81E-OI 
NA 2.64E-O I 2.50[-01 
NA 2.67E-O I 2.54E-OI 
NA 4.60E-02 4.60E-02 
NA 2.JlE-0 1 2.29E-01 
NA 2 27E-O I 2.JJE-01 
NA 2.84E-0 1 2.65E-OI 
NA 2.55E-0 1 2.42E-OI 
NA J .60E-02 J .60E-02 
NA 2. I IE-0 1 2.20E-OI 
NA 3.80E-02 J .80E-02 
NA 2.77E-O I 2.60E-O I 
NA 9.50E-02 9.50E-02 
NA J .l OE-02 J .lOE-02 

0.0 1 6. IOE-0 1 5.8JE-OI J.JIE-07 4.lJE-09 IE-05 6E- IO 7.lJE-08 5.52E-09 J E-06 NA 2.55E-O I 2.47E-OI 
NA 2.06E-O I 2.14E-OI 
NA 2. IJE-01 2. IJE-01 
NA J .4JE-O I J .44E-O I 

NA 2.76E-OJ 2.61E-OJ 
NA 8.57E-OJ 6.91E-OJ 
NA J .96E-OJ J.55E-OJ 
NA 1.25E-03 l.lOE-OJ 

0.06 2.J9E-02 8.14E-08 1.16E-09 5E-OJ JE-09 
0.06 2.42E-02 2.JJE-02 7.9JE-08 l. lJE-09 4E-OJ JE-09 l.84E-08 I.JIE-09 IE-OJ NA 6.0 IE-03 5.02E-OJ 
NA 2.72E-OJ 2.29E-OJ 
NA 2.41 E-OJ 2.llE-OJ 
NA 2.76E-OJ 2.60E-OJ 
NA 2.9JE-OJ 2.7JE-OJ 
NA l.05E-OJ i.OJE-OJ I NA l.05E-OJ 1.0JE-OJ 
NA l.l5E-OJ l.28E-OJ ' NA l.26E-OJ 1.2 1E-OJ I : 

NA 1.1 5E+-O I 9.89E+-OO 
0.001 6.44E+-OO 6.21 E+-00 3.52E-07 5.0JE-09 IE-OJ 9E-09 8.16E-08 5.8JE-09 JE-04 NA 1.67E+-02 UJE+-02 
0.0 1 8.82E+-OO 6.6 1 E+-00 J.75E-06 8E-02 1.12E-06 2E-02 
NA 2.21 E+02 l.76E+-02 
NA 2.25E+-OJ 2.46E+-OJ 
NA I.JI E-0 1 1. 15E-01 
NA 1.0JE+-00 6.98E-O I 
NA 2.06E+-OO l.65E+-OO 
NA 6.J8E-O l 5.JOE-0 1 
NA J.57E+-02 3.0 IE+-02 

NA 8.49E+OO 6 26E➔ OO 
l 

I 
·----· - ---- · -----

Cancer 
Risk 

lE- 10 

JE-09 

IE-08 

l ota l l lazard Q uot1 e 111 and Ca ncer Risk: 9E-02 2E-08 2E-02 , I E-08 

Note. Ce lls m th is uble \\Crt mtcnt1onal ly left bl.:ank due 10 a lad:: oftox1c1ty data. 
NA= In formation not available . 

j Assumpt ions for Future Construct ion Worker 
CF =- I 00E-06 kg/mg 
SA = 5k00 cm2 
AF c I mg/cm2 
EF = 250 days/year 
ED = I years 
BW• 70 kg 
AT (Ne)• 365 days 
AT fCarl = 25550 davs 

Assumptions fo r Futu re Trtsspusr-r Child 
CF "' 1.00E-06 kg/mg 
SA "' 4625 cm2 
AF • I mglcm2 
EF • 50 days/year 
ED• 5 year, 
BW= 50 kg 
AT (Ne)• 1825 days 
AT !Carl - 25550 davs 

• USEPA Region 2 recommends qu.:ll\tifying denn.:a.l exposure onl y fo r c.:wim ium, anenic, PCBs, dioxins/furans and pcntachlorophenol , 1incc absorption factors arc not .:avai lable for other chemicals of conce rn . 
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Equation for Intake (mg/kg-day) -

TABLE B-17PR-9 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depol Activi ty 

CSX CF x SA x AF x ABS x EE x ED 
BW xAT 

Y.~r.iahks..1As.s..ump.lio.ns...fur...Eac.h-1kccplor an; I istcd al the Bottom)· 
CS = Chemic.a.I Concentration in Soil , from Soil EPC 03.U EF = Exposure Frequency 

ED = Exposure Duration 
BW "' Bodyweight 

Equation for Hazard Quotient "" Chronic Da.ily Intake (Nc)/Refcrcncc Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 
CF= Conversion Factor 
SA = Surface Arca Contact 
AF= Adherence Factor AT ""Averaging Time 

l DC' - .lL---•:- C--• - • 

Analyte Rm Dermal 

1 I Dermal Care. Slope Absorption 
Factor• S~~~cr:;:il ~:t;I ~:;;: f--A--:-bc--s-'-~'-",~"'1.':i"''-:':~,-!~e!s::.z..:vC"°ae;rc'e-'~"'en".,"~•,,,~,,'C"°h'ri!!lde,C""a-nc-,-, -+----,Accb-,~";"'bt,_,,::i",r~=-o-"~"':"-v-'C"a~r'-e-'~~••!!~-"~:s.c~-"A,_,d~u,,:lt'=c-an-,-.,-1 

fmnA•n-da\'l I {m ,A,n-dav\-1 

Yolllil-<Jk&anin 
Acetone 
Benzene: 

1
1\kthylcnc Chloride 
Toluene 
I 

S.Cmil:'..Olatik.Q.cganics 
2,4 -Dinilrololuenc 
2,6-Din itrotoluenc 
2-Methylnaphth::i.lcnc 
2-Mcthylphenol 
3,3' -Dichlorobcnzidinc 
3-Nitroanilinc 

I 

I 1.00E--01 
l .85E-0J 

I 
5.K8E--Ol 
l .OOE--0 1 

I lOOE--03 

I i.~~--03 

5.00E--02 
I NA 
l NA 

4-Nitroanilinc l NA 
jA«n:,phtl1cn, , 6.00E-02 
Accn:lphth\'lcnc NA 
!Anthraccn; 3 OO E-0 I 
IBcnzo(a)anthr.:i.ccnc I NA 
1

8cnz.o{a)pyrcne NA 
Bcnz.o(b)fluoranthcnc I NA 
Bcnz.o(g ,h,i)pcrylcnc I NA 
Bcnzo(k)fluoranthenc I NA 
Butylbcnzylphth::i.la1e I 2.00E-0 1 
Carbaz.olc NA 
Chr,senc NA 
Di~-butylphth::i.l ;i1.c I 9,00E-02 
Oibcnz(a,h)anthracc nc NA 
Dibcnzofuran I NA 
Fluoranthcnc 4.00E-02 
Fluorcne 4.00E-02 
lndeno{ l ,2,3-cd)pyrene I NA 
N-Nitrosodiphcnylaminc ( I) NA 

~c~~~;~ephcnol I ;::~~~ 
Phenanthrcnc NA 
P\'rene 1 3.00E-02 
bis(2-Ch\oroisopropyl) ether 4.00E-02 
bis(2-Ethylhcxyl)phth1b.1c I I OOE-02 

1

1'.t1.lirid<slf0ls 
4,4'-DDD 
4.4'-DDE 
4.4'-DDT 
Aldrin 
Aroclor-1254 
Aroclor-1260 
Dicldrin 
Endosulfan I 
Endosulfan sul fa1c 
Endrin 
Endrin ketone 
Hcptachlor cpoxid c 
alpha-Chlonfa.ne 
bcL'.l-BHC 

1dclL'.l-BHC 

iM<t,ls 

11:~i~ny 
Barium 
Cadmium 
Copper 
Lcod 
McmH)' 
Selenium 
Si l\'er 
Thall ium 
Zinc 

lfrrhirid rs 
~l_Q'A_ 

NA 
NA 

I.OOE--04 
U 0E--05 
1.R0E--05 
1.K0E--05 
l .50E--05 
6.00E--03 
6.00E--03 

I 3 0~~--04 

I J.J0E--05 
I 6 OOE--05 

NA 
NA 

I I 4.00E--04 

: i1~~~; 
! 5.00E-05 

I 2.40E--Ol 
NA 

J .OOE--06 
4.50E--OJ 
1.00E--03 
8.00E--05 
7.50E--02 

__ _l_ IIOE-04 

NA 
J.05E--02 
7.65E--OJ 

NA 

6.80E--O I 
6.80E--O l 

NA 
NA 

4.50E--OI 
NA 
NA 
NA 
NA 
NA 

7.J0E--0 1 
I 1.RJE-+-01 

7.J0E--01 
NA 

7.J0E--02 
NA 

2.00E--02 
7.l0E--03 

NA 
7.J0E-+-00 

I ~1 
I 73~:--01 

7.00E-+-00 
' NA I l. 20E--Ol 

NA 
NA 
NA 

I 2.BO E-02 

i 1.20E+00 
l.70E-+-00 
l.70E-+-00 
J.40E-+-Ol 
2.22E-+-OO 
2.22E-+-OO 
l .20E-+-Ol 

NA 
NA 
NA 

I NA 

I 
9. t0E-+-00 
J.J0E-+-00 
l.80E+OO 

I NA 

I 
NA 

1.88E-+-OO 
NA 

1 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lunitlcssl 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.01 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

0.06 
0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
0.001 

NA 
0.01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.52E--OJ 
l .OOE--03 
4.00E--03 
6.55E--OJ 

7.25E--OJ 
l .OOE--03 
4.00E--03 
6.46E--OJ 

l .71E--Ol 
7.66E--Ol 
1.J0E--Ot 
1.20E--O l 
2.25E--O: 
5.45E--OI 
5.45E--OI 
J .J0E--02 
9.60E--Ol 
J.J0E--01 
l .70E--OI 
l .75E--Ol 
i .8_1-i:--0 1 

lm-n -dau\ Quotient Risk 1mnfk -dau\ Quotient Risk 
fNc\ ICar\ fNc\ iCad 

I 

2.9 1E--Ol 
7.92E--Ol 
J.J0E--01 
1.20E--Ol 
l .llE--0 1 
5.62E--OI 
5.62E--Ol 
l .J0E--02 
9.60E--Ol 
J.J0E--01 
2.86E--OI 

-l .91E--0.1 
J'.0JE--0 1 
l .64E--O l 
2.67E--O I 
4.60E--Ol 
l .37E--01 
l .27E--OI 
l .84E--O l 
l .55E--Ol 
J .60E--Ol 
2. l lE--01 
3-80E--Ol 
l .77E--O l 
9.50E--Ol 
J .70E--Ol 
6. I0E--0 1 
l .55E--01 
l .06E--Ol 
l . lJE--01 
J .4JE--O I 

l .50E--OI 
2.54E--Ol 
4.60E--02 
2.29E--OI 
2.JJE--01 
2.65E--O I 
2.42E--O l 
l .60E--02 
2.20E--O I 
l .80E--Ol 
2.60E--O l 
9.50E--02 
J .70E--02 
5.83E--OI 
2.47E--Ol 
2.14E--Ol 
2. IJE--01 
l.44E --O I 

6. l0E--07 5.23£--08 lE--05 6E--09 I J.46E--07 l.24E--07 IE--05 l E--08 

2.76E--Ol 
8.57E--Ol 
J .96E--OJ 
l.25E--OJ 

0.OOE-+-00 
2.42E--Ol 
6.0 IE--03 
l .72E--OJ 
l .41E--OJ 
l .76E--OJ 
l .9JE--OJ 
l.05E--Ol 
1.05E--OJ 
1.35E--OJ 
J .26E--OJ 

l.1 5E-+-01 
6.44E+-OO 
1.67E-+-Ol 
8.82E-+-OO 
l .21E+02 
l .25E+0J 
I.JIE--0 1 
I.0JE-+-00 
l .06E+OO 
6.l8E--O l 
J .57E-+-Ol 

I 

l .6 1E--OJ 
6.91E--O J 
3.55E--OJ 
l.20E--OJ 
l.l9E--02 
2.JJE--02 
5.02E--OJ 
2.29E--03 
2.llE--03 
2.60E--Ol 
2.73E--OJ 
1.0lE--03 
1.0JE--03 
1 28E--OJ I 

_1 .21£--0J I 

9.89E-+-OO 
6.l l E-+-00 
l. 53E-+-02 
6.61E-+-OO 
1.76£-+-02 
2.46£-+-0l 
1.15£--01 
6.98£--0 1 

I 

1.65£-+-00 I 5.l0E--01 
J .0lE-+-02 

R 49E+00_~.26E+OO _ 

1.45E-07 

6.44£ --07 

8.82E--06 

1.24£--08 

5.52£--08 

SE-Ill 

JE--03 

lE--01 

JE --08 

l E--07 

I 

1 8.24£--08 

I 
I 
i 

l .65£--07 

5.0lE-06 

2.94E--08 

J.J IE--07 

5E--OJ 

2E--OJ 

lE--01 

7£--08 

2E--07 

I E-0 1 JE-07 

11 / 11 199 

___________ _.e_2,eE_,-0c:1_~ I E-07 
Assumplions for Fu!urt Day Cart Ctnl tr Child -~ mpti ; ns for Future Day Care Center Adult I 

CF = I OOE-06 kg/mg CF = I OO E-06 kg/mg 
SA = 2190 cm2 SA = 5800 cm2 
AF = I mg/cm2 AF = I mg/cm2 
EF = 250 days/year EF = 250 days/year 
ED= 6 )'tan ED= 25 ycaJ> 
BW= 15kg BW= 70kg 
AT (Ne) = 2190 days AT (Ne) = 9125 days 
AT Car = 25550 da\'s AT Car = 25550 days 

Note: Cel ls in this table were inten1i on::i.l lv left blank due to a lack of to:cicitv datl. 
NA= lnfonnation not a\'ail;1ble · · 
• USEPA Region 2 recommends quantifying dcnn::i.1 exposure only for cadmium, arsenic, PCBs, dioxins/furans and pcnbchlorop.henol, since absorption factors :ire not avai lable for other chemicals of concern . 

h \o.-,1~u.ena:11\~ 16 1111\riil. \huml.ll\ 17\n sl.:tahlU'C\·iscd\d..::nnsoil ..,, 1,, 4 
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![Equation for In take (mg/kg-day) = 

TABLE B-17PR-11 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDlA TION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activi ty 

11/11199 

cs X JR X CF X FI X EE X ED 
BWxAT 

\

Variables (Assumptions for E~..e.ptor are I isted at the Bottom}: 
CS = Chemical Concentration in Sediment , from Sediment EPC Data 
IR = lngeslion Rate 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient = Chronic Daily lnlake (Nc)/Refercnce Dose 

Equati on for Cancer Ri sk = Chronic Daily lnlake (Car) x Slope Faclor 

ICF = Conversion Facto r 
IFI - l',oe<inn Inoes ted 

I 
I 

Analyte 

I 

[Volatile Orga.nks 
jAcetonc 
1

Tolue11e 

1Scmh·olatile Qrgaoits 
;2,4-Dimethylphenol 

]2,4-Dinitrotoluene 

IBenzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b )flu oranth ene 

Benzo(g,h,i)perylene 

Benzo(k)flu oranth ene 

Chrysene 

Fluoranthenc 
lndeno( l ,2 ,3-cd)pyrene 

Phenanthrenc 

IPyrenc 
bis(2-Ethylhexyl)phthalate 

I 

1 restkides/fClls 
4,4 '-DDD 

14 4'-DDE 
l4'4'.DDT 

loieldrin 

I Endosul fan I 

iEndosulfan II 

IM.c.taJ.s I Aluminum 
jAntimony 

JArsenic 

!Barium 

\Beryllium 
r admium 
Calcium 

Chromium 

!cobalt 
!Copper 

.Iron 

.Lead 
I 
!Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 
,Selenium 

Sodium 

Thall ium 
Vanadi um 

Zi nc 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
i 
I 

I 
I 

! 
i 
i 
' ' 
! 
t 

I 

I 
i 
I 

I 

O ral 

Rffi 

(mg/kg-da~) 

1.0E-0 1 

2.0E-0 1 

2.0E-02 

2.0E-03 

NA 

NA 

NA 

NA 

NA 

NA 

4 .0E-02 

NA 

NA 

3.0E-02 

2.0E-02 

NA 

NA 

5.0E-04 

5 .0E-05 

6.0E-03 

6.0E-03 

I.0E+-00 

4 .0E-04 

3.0E-04 

7.0E-02 

5 .0E-03 

5 .0E-04 

NA 

5.0E-03 

NA 
4.0E-02 

3 0E-0 1 

NA 

NA 

5.0E-02 

3.0E-04 

2.0E-02 

NA 

5.0E-03 

'A 
8 .0[-05 

7.0E-03 

_____l_0E-0 1 

I 

i 
I 
I 

I 
i 
I 
I 

I 
I 
: 

! 
i 

I 

' 
I 

i 
: 

Care. Slope 

Oral 

/m ,11, 0 -davl- I 

NA 

NA 

NA 

6.8E-0 I 

7.3E-CI 

7.3E+-O0 

7.3E-0 l 

NA 

7.3E-02 

7.3E-03 

NA 
7.3E-0I 

NA 

NA 
l.4E-02 

2.4E-0 1 

3 .4E-0 I 

3.4 E-0 I 

I .6E+-O I 

NA 

NA 

NA 

NA 
l.5E+-O0 

NA 

4.3E+-O0 

NA 

'A 
"NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

N:\ 
NA 

_ NA 
,Total Hazard Quotient and Ca ncer Risk: 

I 

I 
I 
I 

' 

EPC 
Sedimenl 

/mo/ko) 

l.44E-02 

8.00E-03 

3.20E-02 

3.14E-0! 

2.50E-02 

3.00E-02 

4 .30E-02 

3. l0E-02 

3.30E-02 

4.80E-02 

7.00E-02 

2.40E-02 
3.50E-02 · 

4.70E-02 

7.70E-02 

6.46E-03 

4.82E-02 

4.90E-03 

3.26E-03 

1.43E-03 

3.05E-03 

I 83E+04 

5.50E+-O0 

6. l0E+-00 

l.32E+o2 

7.64E-0 1 

2.40E+00 

1.08E+04 

2.47 E+o I 

l.26E+o l 

l.33E+o2 

2.94E+o4 

6.83E+-02 

5.54 E+o3 

5.32E+o2 

8. l l E-02 

3.16E+-0 1 

2. l 8E+-03 

l .27E+-O0 
4.27E+02 

8.24[-0 I 

2.97E+0 I 

I 88E+02 

Note : Ce ll s m tlu s table were m1en11 onally left blank due to a lack of tox1c1ty data. 
NA= In formation not avai lable. 

h \eng\seneca\s 16 I 7ri \ris k\human\ 17\risk1abl\revised\ingsed wk4 

AT - Averairino Time 

Current Site Worker Future Tndush-iaJ:W<irkei- ?· 
Intake Hazard Cancer Intake Hazard Cancer 

/mp/k -dav) Quotient Risk lmo/ke-dav) Quotient Risk 
INcl /Carl (Ne) (Car) 

I 

Ingestion of Ingestion of 
Onsite Sediment Onsite Sediment 
Not Applicable Not Applicable 

for Current for Future 
Site Worker Industrial Worker 

I 

I I 
I 
I 

I 
i 

I 
I I ! I 

I I ' I 

I I 

I 

I I I 
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liEquat ion for Intake (mg/kg-day) = 

TABLE B-17PR-ll 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activity 

11 / 11 /99 

cs X JR X CF X El X EE X ED 
BW xAT 

i'.iariables (AssumpliJ:>JJ.Ul).r..£nili.Rc~ 
1CS = Chemical Concentrati on in Sediment, from Sediment EPC Data 
11R = Ingestion Rate 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quol ient = Chronic Daily lnlake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

'CF = Conversion Factor 
\!Fl - Fraction lnoeet•d AT = Ayrpwjno Time 

' 
Analyte 

1 VohHilc Q[g!l nics 
1Acctone 

Toluene 

1S..emi:ndatile Qcg!lflill 
'2.4-Dimethylphenol 

'2 ,4 • Dinitrotoluene 
. Benzo(a)anthracc ne 
;Benzo(a)pyrene 

iBenzo(b )fluoranthen e 

jBenzo(g,h,i)perylenc 

I Benzo(k)fluoranthene 

jChrysene 

IFluoranthene 

il ndeno( 1,2,3-c_d)pyrene 
1 Phenanthrene 

IPyrene 

lbi s(2-Ethylhexyl)phthalate 

IPesticides/PCBs 
;4.4 '.DDD 

!4.4 '-DDE 

:4,4'-DDT 

' Dieldrin 

jEndosulfan I 

jEndosulfan II 

IM.c.t.ili 
!Alwninum 

1Antimony 
'Arsenic 
1Barium 
Beryllium 

1Cadmium 
1Calci um 
,Chromium 

jCobalt 
'C'opper 

•Iron 

Lead 
:Magnesium 

Manganese 
Mercury 

Nickel 

Potassium 
Selenium 
Sodium 

Thal li llm 
V,rnadium 
Zinc 

I 

: 
I 

I 

I 

l 

I 

! 
I 

I 
I 

I 

I 
i 
I 

! 

' I 

! 
I 

I 
I 

Oral 

RID 

(mg/ke-dav) 

I. 0E-01 

2.0E-01 

2.0E-02 

2.0E-'03 

NA 

NA 

NA 

NA 

NA 

NA 

4.0E-02 

NA 

NA 

3.0E-02 

2.0E-02 

NA 

NA 

5.0E-04 

5.0E-05 

6.0E-03 

6.0E-03 

1.0E+o0 

4.0E-04 

3.0E-04 

7.0E-02 

5.0E-03 

5.0E-04 

NA 

5.0E-03 

NA 

4.0E-02 

3.0E-0 1 

NA 

NA 

5.0E-02 

3.0E-04 

2.0E-02 

NA 

5.0E-03 

N.'\ 

8 .0E-05 

7.0E-03 

3 0E-0 1 

! 
Care. Slope 

Oral 

I (mo/ko-dav)-1 
: 

I NA 

' I 
NA 

' 1 

NA 
I 6.8E-01 

7.3E-01 

I 7.3E+00 

7.3E-0l 

NA I 7.JE-02 
! 7.JE-03 

I NA 

I 
7.3E-0 I 

NA 

I 
NA 

1.4E-02 

2.4E-01 

3.4E-0 l 

I 3.4E-0 I 
I 1.6E+0 I 

I NA 

NA 
i 
I 

I 
I 

NA 

NA 

I l.5E+o0 

NA 
I 

4.3E+00 
I NA 
I 

NA 

i NA 

NA 

I 
NA 

NA 

' NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

! 

I 
I 
I 

i 

I 
I 

' 

EPC 

Sediment 

/mo/kol 
V 

l.44 E-02 

8.00E-03 

3.20E-02 

3. 14E-0I 

2.50E-02 

3 .00E-02 

4.30E-02 

3. I0E-02 

3.J0E-02 

4.80E-02 

7.00E-02 

2.40E-02 

3.50E-02 

4.70E-02 

7.70E-02 

6.46E-03 

4.82E-02 

4.90E-03 

3.26E-03 

1.43E-03 

3.05 E-03 

1.83E+o4 

5.50E+o0 

6. I0E+o0 

l.32E+02 

7.64E-0 I 

2.40E+00 

l .08 E+o4 

2.47E+o l · 

1.26E+OI 

l .33E+o2 

2.94E+o4 

6.83E+o2 

5.54E+o3 

5.32E+o2 

8. I IE-02 

3.16E+o l 

2. 18E+o3 
1. 27E+o0 

4.27E+02 

8.24 E-0 I 
2.97E+0 I 

I 88E+02 

I 

' 

I 

I 

I 
I 
I 
: 
I 
I 

I 
I 
I 

I 
I 

I 
1 

I 
I 
I 

: 

I 

I 

I 

I 

- -· - ~--- ---·•-----
1Total Hazard Quotient and Ca ncer Risk: 

I 
I 
I 
I 

' ' 
' 
I 

I 

Note : Cells in thi s tab le were intent ionally left blank due to a lack of toxicity data. 
NA= Information not avai lable . 

h \eng\seneca\s l 6 l 7ri \ris k\human\ 17\nsktabl\reviscd\i ngsed w k4 

Future Construction Worker 
Intake Hazard Cancer 

(m2/k -dav) Quotient Risk 
/Ne\ <Carl 

Ingestion of 

Onsite Sediment 
Not Applicable 

for Future 
Construction Worker 

I 

I I 
i 

I I 

I 
I 

' I 

I I 

i 
I 

Future Tressnasser Child 
Intake 

(me/k -dav) 
<Ne\ 

3.94E-09 

2. 19E-09 

8.77E-09 

8.6 I E-08 

l.92E-08 

1.29E-08 

2. 1 IE-0 8 

l.34E-09 

8.92E-10 

3.91E-I0 

8.35E- I0 

5.00E-03 

1.51 E-06 

l .67E-06 

3.60E-05 

2.09E-0 7 

6.58E-07 

6.76E-06 

3.66E-05 

8.06E-03 

1.46E-04 

2.22E-08 

8.66E-06 

3.47E-07 

2.26 E-07 

8. 15E-06 

5 I 6E-05 

<Carl 

I 

6.15E-09 

4.89E-I0 

5.87E-I0 

8.4 1E-10 

6.46E- I0 

9.39E- 10 

4.70E-10 

l.5 IE-09 

l.26E-I0 

9.43E- I0 

9.58E- 1 I 

6.37E-1 I 

1.19E-07 

I l.49E-08 

' 
' 

I 

I 

I 

Hazard 
Quotient 

4E-08 

IE-08 

4E-07 

4E-05 

5E-07 

4E-07 

IE-06 

3E-06 

2E-05 

7E-08 

IE-07 

5E-03 

4E-03 

6E-03 

5E-04 

4E-05 

IE-03 

IE-03 

9E-04 

3E-02 

3E-03 

7E-05 

4E-04 

7E-05 

3E-03 

I E-03 

2E-04 

SE-02 I 

Cancer 
Risk 

4E-09 

4E-10 

4E-09 

6E-10 

5E-II 

7E-12 

3E-10 

2E-11 

3E- I I 

3E-I0 

3E-1 I 

IE-09 

2E-07 

6E-08 

JE-07 
Assumptions for Future Tresspu,er Child 

JR = 200 mg sedlday 
CF = IE-06 kg/mg 

Fl = I unitless 
EF = 25 days/year 
ED = 5 years 
BW = 50 kg 
AT(Nc) = 1825 days 
AT (Carl = 25550 davs 
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Equati on for Intake (m g/kg-day) = 

TABLE B-17PR-11 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activity 

11 / 11 /99 

cs X IR X CF X Fl X EF X ED 
BWxAT 

\/,. ...; .. hi .... fA .... .. n-.ptioos for Each Receptor are Listed at the Bottom)· 
CS = Chemical Concentration in Sediment, from Sediment EPC Data 
JR= Ingest ion Rate 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Refercnce Dose 

Equation for Cancer Risk = Chronic Dai ly Intake (Car) x Slope Factor 

:cF = Conversion Factor 
Fl - •-·"''·n In• .. ,.,. 

I 
I An alyte 

' 

~•tile Organics 
Acetone 
Toluene 

I ~.s 
12,4-Dimethylphenol 
2,4-Dinitrotoluene 
IBenzo(a)anthracenc 

IBenzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Chrysene 

Fluoranthene 
lndcno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 
bis(2-Ethylhexyl)phthalate 

l'.estkides/l'Cl!s 
4 ,4'-DDD 

4,4'-DDE 
4,4 '- DDT 

IDieldrin 
Endosulfan I 

[Endosulfan II 

Mm.Ls 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 

Calcium 

!Chromium 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 
Sodium 

Thallium 

Vanadium 

Z ll.!f_ _ ---- -· -

I 
I 

i 
i 
I 

i 

I 
I 

I 
I 

Oral 
Rffi 

/me/ke-davl 

I.OE-O J 
2.0E-0 1 

2 .0E-02 

2.0E-03 
NA 

NA 
NA 
NA 

NA 
NA 

4 .0E-02 

NA 

NA 
3.0E-02 
2.0E-02 

NA 

NA 
5.0E-04 

5.0E-05 

6 .0E-03 
6.0E-03 

1.0E+oO 

4.0E-04 

3.0E-04 
7.0E-02 

5.0E-03 
5.0E-04 

NA 
5.0E-03 

NA 
4.0E-02 
3.0E-0 1 

NA 
NA 

5.0E-02 
3.0E-04 

2.0E-02 

NA 
5.0E-03 

NA 
8.0E-0 5 
7.0 E-03 

3 OE 0 I 

I 

Care, Slope 
Oral 

/mo/lrn-dav\- I 

NA 
NA 

NA 

6.8E-O I 
7.3E-O I 

7.3E+OO 
7.3E-O l 

NA 
7.3E-02 
7.3E-03 

NA 
7.3E-OI 

NA ' 

NA 
1.4E-02 

2.4E-O J 

3.4E-OI 
3. 4E-0I 

l.6E+o ! 

NA 
NA 

NA 

NA 

l.SE+oO 

NA 
4.3E+o0 

NA 

'A 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

ITotal Hazard Quotient and Cancer Risk: 

I 

I 

EPC 
Sediment 

/me/ke) 
V 

1.44E-02 
8.00E-03 

3.20E-02 

3. l4 E-OI 
2.SOE-02 

3.00E-02 
4.JOE-02· 

·3. JOE-02 

3.30E-02 
4 .80E-02 

7.00E-02 

2.40E-02 
3.SOE-02 

4 .70E-02 
7.70E-02 

6.46E-03 

4.82E-02 
4 .90E-03 

3.26E-03 

l.43E-03 
3.0SE-03 

l. 83E+o4 

5.SOE+oO 

6. JOE+oO 

l.32E+o2 
7.64E-OI 
2.40E+o0 

i.08 E+04 
2.47E+o l 

l.26E+o l 
l.33E+o2 
2 .94E+o4 

6.83E+o2 
5.54E+o3 
5.32E+o2 

8.1 IE-02 
3. l6E+o i 

2. l8E+o3 
1.27E+o0 

4.27E+02 

8.24 E-O I 
2.97E+O I 

I. 88 E+02 

Note: Cell s m th1S table were mtentwnall y left blank due to a Jack of toxici ty data. 
NA= Informati on not avail able. 

h \eng\seneca\s I 6 l 7ri\risk\human\ 17\riskinb\\,ev ised\ing.sed wk4 

AT - Av•~•'"" T;m. 

Future Dav Care Center Child Future Dav ·Care Center Adult 
Intake Hazard Cancer Intake Hazard Cancer 

(moil< -dav) Quotient Risk /mi,/k -dav) Quotient Risk 
/Ncl /Carl /Ne\ /Carl 

Ingestion of Ingestion of 
Onsite Sediment Onsite Sediment 
Not Applicable Not Applicable 

for Future for Future 
Day Care Center Child Day Care Center Worker 

; 

I 

i ' I 

I .. 

; 

' -- - · --
I I I I 

Page3 ofJ 



TABLE B-17PR-l2 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMEl'ff 

REASONA BLE MAX IMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activity 

111Equation for Intake (mg/kg-day) = CS x CF x SA x AF x ABS x EF_x__.EI) ' . -x~ 
\Yariab.le..s1As.s.urnp_tlilns for Each Receptor are I iste.d..Jll..1h.c.Bolloml 
:cs = Chemical Concentration in Sediment, from Sediment EPC Data EF = Exposure Frequency 

l
:cF "" Conversion Factor ED = Exposure Duration 

Equation for Hazard Quo1ient = Chronic Dai ly Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Dai ly Intake (Car) x Slope Factor 

lSA = Surface Area Contact BW = Bodyweight 
J1AF = Adherence Factor AT = Averaging Time 
ltA6S= . 

I Dermal Care. Slope Absorption 

I Analyte 
I 

RfD Dermal Factor• 

l 1 (mo/lw -davl (m ,/k •-davl-1 (unitless) i 
l I I 

I 
I 

l:1!olt11ik.ilig.1nk1 I i 
!Acetone I.OE-01 NA NA I 
Toluene I 2.0E-01 I NA NA 

I 
iS_em i.YDllllik.ili:i:nnit:s 
j2.4-Dimethylphenol I 2.0E-02 N~ NA 
2,4 -Dini troto luene 2.0E-03 6 .SE-01 NA 
!Bcnzo(a)anthracene NA 7.JE-01 NA 
renw(a)pyrene NA 1.SE+-0 1 · NA · 

1 Bcnzo(b)fluoranthe11c NA 7.JE-01 . NA 
Benzo(g,h,i)perylene NA NA NA 
IBenzo(k)fluoranthene NA 7.JE-02 NA 
Chrysene NA 7.JE-03 NA 
Fluoranthene 4 OE-02 NA NA 
Inde no( l ,2,3-cd)pyrene NA 7.J E-01 NA 
Phcnanthrene NA NA NA 
Pyrene 

I 
J .OE-02 NA 

I 
NA 

I bis(2-Ethylhexyl)phthalate i.OE-02 2.SE-02 NA 

I 1&.fil~ I 

I I 4,4'-DDD I NA UE-+-00 NA 
!4,4'-DDE i ! NA UE-+-00 NA 
J4,4'-DDT l 1.0E-04 UE-+-00 NA I 
\Dieldrin I 2.5E-05 

I 
3.2E+-OI i NA I I 

I 
IEndosu lfan I 6.0E-03 NA NA 
Endosulfan II I 6.0E-03 NA NA i 

I 
' i I [M.ttats I 

iAlu~inum I NA 

I 
NA I NA 

Antimony I 4.0E-04 NA I NA 
Arsenic I 2.4E-04 l .9E+oo 

I 
0.001 

Barium 3.5E-OJ NA NA 
Beryllium 5.0E-05 I 4.JE+-02 

I 
NA I Cadmium l 5.0E-05 NA 0.01 

I !Calcium I NA I NA NA I 
'Chromium i.OE-04 NA NA 
1Cobalt NA I NA .NA 
!Copper 

! 
2.4E-02 

i 
NA I NA 

I''°" 
J .OE-01 NA 

I 
NA 

Lead i NA NA NA 
11'-fagnesium NA NA NA 

I Jvfanganese ! I.SE-OJ NA NA 
Mercury 3 OE-06 NA NA 
Nickel 8.0E-04 NA NA 
Potassium NA NA NA 
Selenium 4.SE-03 NA NA 
Sodium NA NA NA 
Thall ium 8.0E-05 NA NA 
Vanadium 7 OE-05 NA NA 
Zinc 7 SE-02 NA 

Tota l Hazard uot ient and Cancer Risk: 

Note; Cell s m lh1 s tab le were mtenuonall y left blank due to a lack of toxicity data. 
NA= Information not avai lable . 

EPC Current Site Worker 
Sedimen t Absorbed Dose Hazard 

(moll, -davl Quotient 
{mo/ku\ (Ncl /Carl 

I 
1.44E-02 i 
8.00E-03 

I J .20E-02 

J .14 E-01 
2.50E-02 Conlacl to 

J .OOE-02 Onsite Sediment 
4.JOE-02 Not Applicable 
J . IOE-02 for Current 

3.JOE-02 Site Worker 
4.SOE-02 

7.00E-02 

2.40E-02 

3.50E-02 

4.70E-02 
7.70E-02 

6.46E-OJ 

4.82E-02 

4.90E-OJ 

3.26E-OJ 

i.4JE-OJ 

I J .05E-03 
! 

l 

I .SJE+-04 

5.50E+oo 

6. IOE-+-00 

U2E+-02 

7.64E-OI 

2.40E+oo 

I .OSE+-04 I I 
2.47 E+-O I I 

l. 26E+-OI !· 
I .JJE+-02 

I 2.94E+-04 

6.SJE+-02 

5.54E+-OJ 
I 

5.32E+-02 

8. II E-02 

3. 16E+-O I 

2. I 8E+-OJ 

I.27E+oo 
4.27E+-02 

8.24E-OI 

2 97E+-0 1 

Future lndustriaHVoi'i<er 
Ca ncer Absorbed Dose Hazard 

Risk Cme/k -davl Quotient 
/Ncl /Carl 

I 
Contact to 

Onsite Sediment 
Not Applicable 

for Future 
Industrial Worker 

! 

I 
I 

I 

' ' ! 

! ' 
I 

l ! i I 

I I 

11/111')9 

Cancer 
Ri,k 

• US EPA Region 2 recommends quantify ing dermal exposure only for cadmium, arsenic, PCBs, dioxins/furan s and pcntachlorophcnol, since absorption factors arc not avai lable for other chemicals of concern. 

h·\cng\scncca\s I 6 17ri\risl,;\hum:in\l 7\risktabl\rc, iscd"'1crmscd \\ l.4 Page I ofJ 



,Equation for Intake (mg/kg-day) = 

TABLE D-17PR-12 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME)- PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activity 

CS x CF x SA x AF x ABS x EE x ED 
BWxAT 

l
l'La,iaWi,s..(A,;rump_lj_ons..fur..Eacb.Rc.cep!oLll(LI,isted a1 the Bonom}· 
'!CS = Chemical Concentration in Sed iment , from Sediment EPC Data 
· CF = Conversion Factor 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Refercnce Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

SA = Surface Area Contact 
A F = Adherence Factor AT = Averaging Time 

!A 

Dermal Care. Slope Ab5orption EPC ·Future Construction Worker Future Tressoasscr Child 
AnA lytc Rm Dermal Factor• Sediment Ab!orbed Do!e Hazard Ca ncer Absorbed Do5e Hazard 

{mo/L -davl Quotient Ri,k lm•IL -davl Quotient 

I {m ,/Lo-davl {mo/Le-dav)- 1 (unitless) (mo/L.,\ (Ncl <Carl {Ncl {Carl 

!'LolAlilo..ili:gani.cs 
!Acetone I OE-0 1 NA NA l.44E-02 

!Toluene 2.0E-01 NA NA 8.00E-03 

I 
1s.cmiY.olll.lile..iligtuli<.s 

I !2.4-Dimethylphenol I 2.0E-02 NA NA 3.20E-02 

i2,4-Dinitrotoluenc 2.0E-03 ! 6.8E-Ol NA 3.14 E-OI 

i Benzo( a)anthracene NA 7.JE-0 1 

I 
NA 2.50E-02 Contact to 

!Benzo(a)pyrene i NA i l.8E+ol NA · -1 .00E-Q2 Onsite Sediment 
' Benzo(b)fluoranthe nc NA 7.JE-0 1 NA 4.JOE-02 Not Applicable 
Benzo(g,h,i)perylene I NA NA NA 3. IOE-02 for Future 
Benzo(k)fluoranthene 

I 
NA 7.JE-02 NA 3.JOE-02 Constru ction \ Vorker 

Chrysenc NA 7.JE-03 NA 4.80E-02 

Fluoranthene 4.0E-02 NA NA 7.00E-02 
lndeno(l ,2,3-cd)pyrene NA 7.JE-01 NA 2.40E-02 

Phenanthrenc NA NA NA 3.50E-02 

IPyrene 3.0E-02 NA NA 4.70E-02 

bis(2-Ethylhexyl)phthalate I.OE-02 2.8E-02 NA 7.70E-02 

I 

I I'l:>.ti.tides~, 
4,4'-DDD NA l .2E+oO NA 6.46E-03 

,4,4'-DDE NA 1.7E+o0 NA 4.82E-02 
14,4 '-DDT i.OE-04 1.7E+o0 NA 4.90E-03 

iDieldrin 2.5E-05 3.2E+o l NA 3.26E-03 

IEndosulfan I 6 OE-03 I NA 

I 
NA l.43E-03 

I 
IEndosulfan II I 6.0E-03 I NA N A 3.05E-03 

I 
I ! I li\.1.eJAJs ' 

!Aluminum NA NA NA l.83E+-04 
Ant imony 

I 
4.0E-04 NA NA 5.50E+oo 

!Arseni c 2.4E-04 1.9E+o0 0.001 6.1 OE+-00 3.9E-08 2.8E-09 2E-04 
Barium 3.5E-03 NA NA l.32E+o2 

]Beryll ium 5.0E-05 4.JE+o2 

I 
NA 7.64E-OI 

icadmium 
' 

5.0E-05 NA 0.01 2.40E+oo I I I 5E-07 JE-03 
1Calc ium NA I NA I NA 1.08E+-04 I I I I . 
!Chromium I OE-04 I N A NA 2.47E+o l I 
Cobalt NA 

I 
NA ·I NA l.26E+o l I I 

Copper I 2.4E-02 ' NA I NA I .JJE+o2 I I 

I 
I 

!iron I 3.0E-0 1 NA NA 2.94E+-04 

I iLead 
I 

NA NA NA 6.83E+o2 
!Magnesium NA NA NA 5.54E+o3 I 

1Manganese i l.5E-03 NA NA 5.32E+o2 I 

!Mercury 3.0E-06 NA NA 8. l l E-02 

Nickel 8.0E-04 NA NA 3. l 6E+o l 
Potassium NA NA NA 2.18E+o3 

r elenium 4.5E-03 NA NA l.27E+oo 
Sodium NA NA NA 4.27E+o2 

Thall ium 8.0E-05 NA NA 8.24E-OI 
Vanadium 7 OE-05 NA NA 2.97 E+o l 

Zmc 7 SE-0~ N,\ I 88E+01 

11 /11 199 

Cancer 
ru,k 

5E--09 

Tota l_l:!azard Q uotient a nd C'!!!,CC r Risk : _ ------ --- _ ---~I _3_E-_0_3~ i _S_E_-0_9~ 

Note Cells in this table were inte ntionally left blank due to a lack of toxic ity data 
NA= Information not avail able 

Assumptions for Fut ure Tresspasse.- C hild 
CF = I E-06 kg/mg 
SA = 4625 cm2 
AF= I mg/cm2 
EF= 25 days/year 
ED= 5 years 
BW= 50 kg 
AT (Ne) - 1825 days 
AT Car = 25550 da s 

• US EPA Region 2 recommends quantifying dermal exposure only for cadmium, arsenic, PCBs, dioxins/furans and pcntachlorophenol, since absorption factors arc not avai lab le for other chemicals of concern . 
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TABLE B-17PR-12 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) - PRE-REMEDIATION 
SEAD-17 Feasibility Study 

Seneca Army Depot Activity 

!!Equation fo r Intake (mg/kg-day) "" CS x CF x SA x AF x ABS x EE x EP 

I. BWxAT 
' · · · , _, ,c. o .... _, . 11Y_a[lablc.sJAsiump1illns.f<>LE.ach_fu:.oi,p.1<>Lartl11ilC~""ll.L 
; CS-= Chemical Concentration in Sediment, from Sed iment EPC Data 

I
ICF = Conversion Factor 
'SA = Surface Area Contact 
!AF = Adherence Factor 

I 

EF = Exposure Frequency 
ED = Exposure Duration 
BW - Bodyweight 
AT = A vcraging Time 

Equation fo r Hazard Quotien t = Chronic Daily Intake (Nc)/Reference Dose 

Equat ion for Cancer Risk= Chronic Dai ly Intake (Car) x Slope Factor 

I\ / \ \ ,99 

I Dermal Care. Slope Ab.rnrption EPC Future Dav Care Center Child Future Dav Care.Center.Adult 
Analyte RfD Derm a l Factor• Sediment 

' 
{m •Ike-day) (m ,A· •-dav1- I funitless) /mn /l-,,, 

X o!alik.ili_ga ni.c, 
:Acetone ' 1.0E-01 NA NA 1.44E-02 

,Toluene I 2.0E-0 1 
I 

NA I NA 8.00E-03 

I i •Sc11tiyQ[a1ik.lli:ganit, ! I 

I 

I 
j2,4-Dimelhylphenol I 2.0E-02 i NA NA J .20E-02 

2,4- Dinitrololuene I 2.0E-03 · I 6.BE-01 NA J . 14 E-O I 

·Benzo(a)anthracene 
I 

NA 7.JE-01 NA 2.S0E-02 

IBenzo(a)pyrene I NA 
i 

1.BEt-0 1 r .NA . •. j _.J .. OOE-02 

1Benzo(b)fluoranthene NA 7.JE-0 1 I NA O0E-02 

1Benzo(g,h,i)perylene 

I 
NA NA NA i lOE-02 

jBenzo(k)fluoranthene NA 7.JE-02 NA J .J0E-02 

IChrysene I NA 7.JE-03 NA 4.B0E-02 

IF!uoranthene I 
4.0E-02 NA NA 7.00E-02 

lndeno( 1.2,J -cd)pyrene NA 7.JE-01 NA 2.40E-02 

IPhenanthrenc NA NA 

I 
NA 3.S0E-02 

I 
NA NA 4.70E-02 IPyrene i J .0E-02 I bis(2-Ethylhexyl)phthala1e I 1.0E-02 I 2.BE-02 NA 7.70E-02 

I I 
1&11i.ci.d.eslKfu I I 

I 1
4,4'-DDD . NA I l.2E t-OO I NA 6.46E-0J 

14,4'-DDE NA I l.7Et-O0 I NA 

I 
4.82E-02 

14,4'-DDT 1.0E-04 I l.7Et-00 NA 4.90E-0J 

Dieldrin 2.SE-05 J .2Et-O I ' NA J .26E-0J 
! \Endosulfan I 60E-0J NA NA l.4JE-0J 

I I I I :Endosulfan II 6.0E-03 I NA NA J .0SE-03 
I I 

IM<ta!s 
I I 

! I 

1Aluminum i NA I NA I NA 1.BJEt-04 

!Antimony ! 4.0E-04 NA NA 5.S0Et-00 

jA rsenic I 2.4E-04 I 1.9Et-OO 

I 
0.00 1 6. I0Et-00 

IBarium I J .SE-03 I NA NA 1.32Et-02 

Beryllium i 5.0E-0S 

! 
4.JEt-02 I NA 7.64E-0! 

Cadmi um S.0E-0S NA I 0.0 1 

I 
2.40Et-OO 

I 
Calcium NA NA I NA i.08Et-04 

Chromium I 0E-04 NA I NA 2 47Et-O! 

Cobah NA I NA 
' 

NA 

l 
1.26Et-O! 

Copper I 2.4E-02 ,-~ NA NA I .JJEt-02 

Jiron i 3.0E-01 NA NA 2.94Et-04 

Lead I NA NA NA 6.83Et-02 

Magnesium 

I 
NA 

I 
NA NA S.54Et-03 

Manganese I .SE-OJ NA NA S.J2Et-02 

Mercury 

I 
3.0E-06 I NA I NA 8. l l E-02 

Nickel 8.0E-04 NA NA J .16Et-O I 

Potassium NA NA NA 2. I 8Et-OJ 

Selenium i 4 .SE-03 NA NA l.27Et-OO 

Sodium NA NA NA 4.27Et-02 

Thallium I 8.0E-0S NA NA 8.24E-0 I 

Vanadium 7 OE-OS NA NA 2 97Et-OI 

Zmr i SE-02 _ _J__88~1_ 

Total Ha~ard Q!toli".!! I a'!_<!_ Cancer Risk: 

Note· Cell s in th is tab le were intentionally left blank due to a lack of tox icity data. 
NA= Info rmat ion not available 

AbsorbNI Dose Hazard Cancer Absorbed Dose Hazard Cancer 
{moil, -davl Quotient Ri,k {moil, -davl Quotient Risk 

/Ncl (Car1 rNcl (Car\ 

I 
i 

! Contac t to Contact lo 

Onsite Sediment Onsite Sediment 
Not Applicable Not Applicable 

for Future for Future 
Day Care Center Child Pay Care Center Worket 

! 

I 
' ! I 

I 
I 

I ! I 

I I 
! I 

I 

I 

I 
I I 

I I I 
I I 

I 

' I 

• USE PA Region 2 recommends quantifying dermal exposu re onl y for cadmium, arsenic , PCBs, dioxins/fu rans and pcntachlorophenol, since absorpt ion factors are not avai lable for other chemicals of concern. 

h \cng\sc ncci'l\s I 6 17ri\risk\h uman\ l 7\risk t.ab l\rc\ iscd\dcrmsed ,, l.4 Page 3 of) 



T
A

B
L

E
 B

-1
7P

R
-1

3 
C

A
L

C
U

L
A

T
IO

N
 O

F
 I

N
T

A
K

E
 R

IS
K

 F
R

O
M

 I
N

G
E

S
T

IO
N

 O
F

 G
R

O
U

N
D

W
A

T
E

R
 

R
E

A
S

O
N

A
B

L
E

 M
A

X
IM

U
M

 E
X

P
O

S
U

R
E

 (
R

M
E

) 
-

P
R

E
-R

E
M

E
D

IA
T

IO
N

 
S

E
A

D
-1

7 
F

ea
si

bi
li

ty
 S

tu
dy

 
Se

ne
ca

 A
rm

y 
D

ep
ot

 A
ct

iv
it

y 

E
qu

at
io

n 
fo

r 
In

ta
ke

 (
m

g/
kg

-d
ay

)
=

 
C

K
xJ

E
...

x.
.E

E
.x

..E
D

 
B

W
x

A
T

 
E

qu
at

io
n 

fo
r 

H
az

ar
d 

Q
uo

tie
nt

=
 C

hr
on

ic
 D

ai
ly

 I
nt

ak
e 

(N
c)

/R
ef

er
en

ce
 D

os
e 

il
l.

h
~

ll
ll

l~
d

1
..

R
c
c
c
p

to
r_

ar
c 

L
is

t;.
d.

.a
t t

he
 B

ot
to

m
);

 
IC

W
 =

 C
h

em
ic

al
 C

on
ce

n
tr

at
io

n
 in

 G
ro

un
dw

at
er

, 
fr

om
 G

ro
un

dw
at

er
 E

P
C

 D
at

a 
IR

 =
 I

ng
es

tio
n 

R
at

e 
E

D
=

E
xp

os
u

rc
 D

ur
at

io
n 

B
W

=
B

od
yw

ei
gh

t 
E

qu
at

io
n 

fo
r 

C
an

ce
r 

R
is

k
=

 C
hr

on
ic

 D
ai

ly
 I

nt
ak

e 
(C

ar
) 

x 
S

lo
pe

 F
ac

to
r 

11
11

11
99

 

EF
 

=
 E

E
!Q

S
.l

l~
e"

~ 
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

~A
~l:

=
A

==
""

"'v~
!;[

B
gi

_i
:,_

gj
lm,,

,,.
=

=
=

=
=

=
=

=
"
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

i
 

A
n

al
yt

e 

S
em

iv
ol

at
il

e 
O

rg
an

ic
s 

B
en

zo
[a

]p
yr

en
e 

B
en

zo
[g

hi
]p

er
yl

en
e 

D
ib

cn
z(

 a,
h 

]a
nt

hr
ac

en
e 

ln
de

no
[ 1

.2
,3

-c
d]

py
re

ne
 

N
it

T
oa

ro
m

at
ic

5 
T

et
ry

l 

(!'
 

O
ra

l 
R

fD
 

gl
kg

-_d
ay

J 

N
A

 
N

A
 

N
A

 
N

,\ 

0E
-0

2 

C
an

ce
r 

R
 

T
ot

al
 H

az
ar

d 
Q

u
ot

ie
n

t 
an

d 
4 

C
ar

e.
 S

lo
p

e 
O

ra
l 

C
.r

n
~

l-
I 

7.
3E

+-
00

 
N

A
 

7.
3E

+-
O

0 
7.

3E
-0

I 

N
A

 

sk
: 

E
P

C
 

.....
,__

_ 
C

ur
re

ri
t 

Si
te

 .W
or

ke
r 

G
ro

u
n

d
w

at
er

 
In

ta
k

e 
H

az
ar

d
 

c
-
-
-

(!
!,

•/
k

o-
d

av
\ 

Q
u

ot
ie

n
t 

(m
w

!i
tc

r)
 

(N
e)

 
(C

ar
) In

ge
st

io
n 

o
f 

7.
00

E
-0

4 
G

ro
u

n
d

w
at

er
 

U
0

E
-0

3
 

N
ot

 A
p

p
li

ca
b

le
 

9.
50

E
-0

4 
fo

r 
C

u
rr

en
t 

U
0

E
-0

3 
S

it
e 

W
or

k
er

 

8.
00

E
-0

5 

--
--

-·
-·

 

-
-

-
-
-
-

N
ot

e
: 

C
el

ls
 in

 t
hi

s 
ta

bl
e 

w
er

e 
in

te
nt

io
na

ll
y 

lc
li 

bl
an

k 
du

e 
to

 a
 la

ck
 o

f t
ox

ic
it

y 
da

ta
. 

N
A

=
 I

nf
or

m
at

io
n 

no
t 

av
ai

la
bl

e.
 

h:
\e

ng
\s

en
ec

a\
s I

 61
7r

i\r
i5

Jc
\h

um
an

\l
 T

ui
sk

ta
bl

\r
ev

is
ed

\in
gg

,.v
.w

k4
 

C
an

ce
r 

R
is

k -
-

F
ut

ur
e 

In
d

u
st

ri
al

 W
or

k
er

 
F

.u
fo

re
-C

on
st

iu
ct

io
n

 W
or

k
er

 
In

ta
k

e 
H

az
ar

d
 

C
an

ce
r 

In
ta

ke
 

H
az

ar
d

 
C

an
ce

r 
Im

o/
kg

::
.!!

!!
.)_

 
Q

u
ot

ie
n

t 
R

is
k

 
/m

a
ll

, 
-d

av
\ 

Q
u

ot
ie

n
t 

R
is

k 
(~

£)
 

(C
ar

) 
(N

cl
 

(C
ar

) In
ge

st
io

n
 o

f 
4.

89
E

-0
6 

4E
-0

5 
G

ro
u

n
d

w
at

er
 

N
ot

 A
p

p
li

ca
b

le
 

6.
64

E
-0

6 
5E

-0
5 

fo
r 

C
u

rr
en

t 
I .

05
E

-0
5 

8E
-0

6 
C

on
st

ru
ct

io
n 

W
or

k
er

 

1.
57

E
-0

6 
2E

-0
4 

2E
-0

4 
9E

-0
5 

A
ss

u
m

p
ti

on
s 

fo
r 

F
ut

ur
e 

In
d

u
st

ri
al

 W
or

k
er

 
JR

=
 

2 
li

te
rs

/d
ay

 
EF

=
 

25
0 

da
ys

/y
ea

r 
E

D
=

 
25

 
ye

ar
s 

B
W

=
 

70
 k

g 
A

T
(N

c)
=

 
91

25
 

da
ys

 
A

T
 (

~
ar

) 
=

 
25

55
0 

da
vs

 
·-

-
-

Pa
ge

 I
 o

f2
 



E
qu

at
io

n 
fo

r 
ln

la
ke

 (
m

g/
kg

-d
ay

)
=

 

T
A

B
L

E
 B

-1
7P

R
-1

3 
C

A
L

C
U

L
A

T
IO

N
 O

F 
IN

T
A

K
E

 R
IS

K
 F

R
O

M
 I

N
G

E
ST

IO
N

 O
F 

G
R

O
U

N
D

W
A

T
E

R
 

R
E

A
SO

N
A

B
L

E
 M

A
X

IM
U

M
 E

X
PO

SU
R

E
 (

R
M

E
) 

-
PR

E
-R

E
M

E
D

IA
T

IO
N

 
SE

A
D

-1
7 

F
ea

si
bi

lit
y 

St
ud

y 
Se

ne
ca

 A
rm

y 
D

ep
ot

 A
ct

iv
it

y 

11
/1

1/
99

 

C
YI

 x
JR

x
.E

u
 E

D
 

B
W

x
A

T
 

!Y
ar

ia
iik

s.
(A

s~
um

pJ
iQ

11
s_

fo
c..

Ea
<.

hJ
l.e

cc
p1

or
 a

rc
 L

is
te

d_
au

he
J1

Q
tto

m
};

 
C

W
=

 C
he

m
ic

al
 C

on
ce

nt
ra

ti
on

 in
 G

ro
un

dw
.it

cr
. f

ro
m

 G
ro

un
dw

at
er

 E
P

C
 D

at
a 

IR
=

 I
ng

es
ti

on
 R

at
e 

E
D

=
E

xp
os

ur
e 

D
ur

at
io

n 
B

W
=

B
od

yw
ei

g h
t 

-
~

AJ
::

.!
-v

er
ag

in
g_

T
im

e-
=

~
-
=

 
I 

E
qu

at
io

n 
fo

r 
H

az
ar

d 
Q

uo
ti

en
t

=
 C

hr
on

ic
 D

ai
ly

 I
nt

ak
e 

(N
c)

/R
ef

er
en

ce
 D

os
e 

E
qu

at
io

n 
fo

r 
C

an
ce

r 
R

is
k 

=
 C

hr
on

ic
 D

ai
ly

 I
nt

ak
e 

(C
ar

) 
x 

S
lo

pe
 F

ac
to

r 

~
 

.E
~

E
xp

os
ut

c_
E

re
qu

en
c 

. 
-
=

=
=

=
=

~
-
-
-
-
-

A
n

al
yt

< 
O

ra
l 

R
m

 

,_
_ _

_
_

_
_

_
_

_
_

 _,
_

(r
r,g

/k
g-

da
yJ

 

S_
em

.m
,J

at
il_

e_
O

__
cg

ar
ti

cs
 

B
en

zo
[a

]p
yr

en
e 

B
en

zo
(g

hi
]p

er
yl

en
e 

D
ib

en
z[

 a.
h 

]a
nl

hr
ac

en
e 

ln
de

n
o

[ 1
.2

.3
-c

d]
py

re
ne

 

~i
tr

.i>
at

om
at

i_
cs

 
T

et
ry

l 

N
A

 
N

A
 

N
A

 
N

A
 

I.
0

E
-0

2 

T
ot

al
 H

az
a

rd
 Q

uo
ti

en
t a

nd
 ~

a
nc

er
 R

_ 

C
ar

e.
 S

lo
p

e 
O

ra
l 

(m
~

2
-d

av
)-

I 

7.
3E

+-
O

O
 

N
A

 
7.

3E
+-

O
0 

7.
3E

-0
l 

N
A

 

k:
 

Er
e 

i-
--

--
-

F
ut

ur
e 

T
rc

s.§
pa

ss
er

 C
hi

ld
 

G
ro

u
n

d
w

at
er

 
In

ta
k

e 
H

az
ar

d
 

~
g/

k
o-

d
av

l 
Q

u
o

ti
en

t 

(rr
,_g

/lJ
!l

li
_

 
_

_
 (

N
e)

 
(C

ar
l In

ge
st

io
n

 o
f 

7.
00

E
-0

4 
G

ro
u

n
d

w
at

er
 

U
0

E
-0

3
 

N
ot

 A
p

p
li

ca
b

le
 

9
.5

0E
-0

4 
fo

r 
F

u
tu

re
 

U
0

E
-0

3
 

T
re

ss
p

as
sc

r 
C

h
il

d
 

8
.0

0E
-0

5 

-
-
-

-
-

-
·
 
-
-

-
·
·
 

N
ot

e:
 C

el
ls

 i
n 

th
is

 1
ab

le
 w

er
e 

in
1e

n1
io

na
ll

y 
lc

fl
 b

la
nk

 d
ue

 t
o 

a 
la

ck
 o

f1
ox

ic
it

y 
da

1a
. 

N
A

=
 I

nf
or

m
at

io
n 

no
t 

av
ai

la
b

le
. 

h:
\e

ng
\s

en
ec

a\
s 1

6 l
 7

ri
\r

is
k\

hu
m

an
\l 

7\
ri

sk
ta

bl
\r

ev
is

ed
\in

g!
,"'v

 w
k4

 

C
an

ce
r 

R
is

k
 

-
-
-
-
-

~
 

F
ut

ur
e 

D
ax

:C
ar

e 
C

en
te

r 
C

hi
ld

 
F

ut
ur

e 
D

av
 C

ar
e 

C
en

te
r 

A
du

lt
 

In
ta

k
e 

H
az

ar
d 

C
an

ce
r 

In
ta

k
e 

H
az

ar
d

 
C

an
ce

r 
_

_
 (r
r,

_g
[k

;:
fu

J_
 

Q
u

ot
ie

n
t 

R
is

k
 

~
(r

r,
_•

lk
•-

d
av

l 
Q

u
ot

ie
n

t 
R

i,
k

 
(l'

ls
) _

_
 (_C

ar
) 

(N
el

 
(C

ar
l 

2.
74

E
-0

6 
2E

-0
5 

4
.8

9E
-0

6 
4E

-0
5 

3.
72

E
-0

6 
3E

-0
5 

6
.6

4E
-0

6 
5E

-0
5 

5.
87

E
-0

6 
4E

-0
6 

I .
05

E
-0

5 
SE

-0
6 

3
.6

5E
-0

6 
4E

-0
4 

1.
57

E
-0

6 
2E

-0
4 

4E
-0

4 
SE

-O
S 

2E
-0

4 
9E

-0
S 

A
ss

um
pt

io
ns

 f
or

 F
u

tu
re

 D
ay

 C
ar

e 
C

en
te

r 
C

hi
ld

 
A

ss
u

m
p

ti
o

n
s 

fo
r 

F
u

tu
re

 D
ay

 C
ar

e 
C

en
te

r 
A

d
u

lt
 

JR
=

 
I 

fi
le

rs
/d

ay
 

IR
=

 
2 

li
te

rs
/d

ay
 

E
F

=
 

25
0 

da
ys

/y
ea

r 
E

F
=

 
25

0 
da

ys
/y

ea
r 

E
D

=
 

6 
ye

ar
s 

E
D

=
 

25
 

ye
ar

s 
B

W
=

 
15

 k
g 

B
W

=
 

70
 

kg
 

A
T

(N
c)

=
 

21
90

 d
ay

s 
A

T
 (

N
e)

=
 

9
12

5 
da

ys
 

A
T

(_
C

ar
)~

 
__

 . 
__ 2

5
55

0 
da

vs
 

A
T

(C
ar

l
=

 
25

55
0 

da
vs

 

Pa
ge

 2
 o

f2
 





SENECA ARMYDEPOT ACTIV ITY · FINAL FS REPORT FOR SEAD-1 6 AND SEAD- 17 

SEAD-17 

POST REMEDIATION 

l' :IPIT\Projccts\SE 1EC /\ IS 16 1 7FS\Fina1 2000\Tc~ tlappencli xlappll y.doc September 2000 



I 
I 

i 

I 
I 
i 

i 

I 
I 
' 
i 

I 
I 

! 

! 
: 

: 
! 
: 

I 

I 

RECEPTOR 

Cl!BBE!'II SIIE WORKER 

E.UI.l.lRLINllllSIBJAJ. WORKER 

El !II IBE O!'i-SIIE 
COJ"iSIBllCIIQN WOBKEIJ$ 

E.UI.UREJJIBSSUSSEB_ 
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TABLE B-17PO-I 

CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 
REASONABLE MAXIMUM EXPOSURE (RME) - POST REMEDIATION 

SEAD-17 Fea,ibility Study 
Seneca Army Depot Activity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhala tion of Dust in Ambient Air Table B-l 7PO-5 

Ingestion of Onsite Soils Table B-17PO-6 

Derma l Contact to Onsite Soils Table B-l7PO-7 

I TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Am bient Ai r Table B- l 7PO-5 

Ingestion of Onsite Soils Table B-l 7PO-6 

Dcrm2 I Contact to Onsite Soi ls Table B-17PO-7 

Jngestion of Groundwater Table B- 17PR-14 

TOTAL RECEPTOR RISK rNe & Cari 

Inha lation of Dust in Ambient Air Table B-l 7PO-5 

Ingestion of Ons;ite Soils Table B-17PO-6 

I De rm al Contact to Onsite So ils Table B-17PO-7 

I TOTAL RECEPTOR RISK (Ne & Car) 
I 

I Inhalation of Dust in Ambient Air Table B- I 7PO-5 
I 
; 

Ingestion of Onsite Soils Table B-l 7PO-6 

! Derma l Contact to Onsite Soils Table B-17PO-7 

Derma l Contact to Surface Water wh ile \\'ading Table B-l 7PR- I I 
' 
: Ingestion of Onsite Sediment Table B-l7PR-l2 

I Derma l Contact to Sedime nt while Wading Table B-17PR- 13 

TOTAL RECEPTOR RISK (Ne & Car) 

Inha lation of Dust in Ambient Air Table B-l7PO-5 

I 
I Ingestion of Onsite Soils Table B-l 7PO-6 

I 
I Dermal Contact to Onsite Soils I Table B-17PO-7 

I 
I Ingestion of Groundwater I Table B-l7PR-l4 

I TOTAL RECEPTOR RISK (Ne & Car) 

E.UI11REJ1AY_CARE..CENIE~.RKER Inhalation of Dust in Ambient Air Table B-l 7PO-5 

Ingestion of On,ite Soils Table B- l 7PO-6 

Derm al Contact to Onsite Soils Table B-17PO-7 

Ingestion of Groundwater Table B- 17PR-l 4 

TOTAL RECEPTOR RISK /l'c & Car 

Notes . 

HAZARD 
INDEX 

IE-04 

7E-03 

4[-03 

1Edll 

IE-03 

9E-02 

SE-02 

2E-04 

LE:.D.1 

IE-02 

JE-01 

4E-02 

Udl1 

SE-OS 

SE-02 

I JE-02 

I 
I IE-03 

I NA 

I NA 

I 6.EcJU 

! JE-03 

i 
I SE-01 

I 9E-02 
I 

I 4E-04 

'll0lJ. 

I E-03 

9E-02 

SE-02 

2[-04 

/L!l_J 

Remediati on consists of removal of all surface and suhsurface soil s with lead concentrations > I 250ppm and sedim ents with lead concentrations > 3 1 ppm . 
NA = Not Applicable . Sediment will be remedi ated resulting in minimal risk by this exposure route. 

H:le ng\seneca\s 1617fslriskrevl17\postrem\TOTRISK.WK4 

11/11/99 

CANCER 
RISK 

SE-09 

4E-07 

lE-08 

llYll 

6E-08 

SE-06 

JE-07 

9E-OS 

1.E=1M 

2E-08 

9E--07 

IE-08 

LE:M 

4E- IO 

6E-07 

IE-08 

IE-08 

NA 

NA 

6E=1/1 

JE-08 

IE-OS 

IE-07 

SE-OS 

6E::JI.S. 

SE-08 

SE-06 

JE-07 

' 
9E-0S 

J.£dl4 
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TABLE B-1 7 PO-2 

Surface Soil s Ex 11 osurc Poinl Concentration Summ ary - Pos 1 Remediation 

,\na lytc No of Valid No. of 
Analyses Rejected 

Vo l:Hil c Organi cs 

Acc1onc 37 I 

Benzene 38 0 

Toluene 38 0 

Sc mi\'olatilc Org:111 ic s 
2.4-Dinitrotolucne 38 0 

2-r-.1c1h ylnaphthalenc 37 I 

2-Mcth ylphcnol 37 I 

3.3' -Dichlorobenzidine 38 0 

3-Niiroani linc 38 0 

4-Nitroani linc 38 0 

Accnaphthene 37 I 

Accnaphthylenc 37 I 

Anthraccnc 37 I 

Benzo( a )an th raccnc 38 0 

Benzo(a)pyrcnc 38 0 
Benzo(b )0uoranthenc 38 0 

Benzo(.ghi)pcry lcnc 38 0 

Benzo(k)0uoranthenc 38 0 

Bis(2-Chloroisopropyl)e1her 22 0 

Bis(2-Ethy lhexyl)phthalatc 38 0 

Bu1ylbcn1ylphthalatc )7 I 

Carbazolc 38 0 

Chryscnc 38 0 

D ibcnz( a.h )anthracenc 38 0 

D ibcnzofuran 37 I 

D i-n-butylphthalatc 38 0 

Fluoran 1hcne 38 0 

Fhmrenc 37 I 

I ndcno( 1.2. J-cd)pyrcnc 38 0 

!\"aphtlrnlcne 37 I 

:--.- -N11rosodiphcnylaminc 37 I 

Pent.1chlorophenol 38 0 
Phcnanthrene 38 0 

Pyrcne 38 0 

l 'cs 1icidcs/ PCBs 

4.4 '-DDD 38 0 
4.4' -DDE 18 0 
4.4'-DDT )8 0 

.-\ld nn 38 0 

.-\l pha-Chlordane 37 I 

.-\ roclor-1260 38 0 

Beta-BJ-I C 38 0 

D elta-Bl IC JS 0 

D icldrin 38 0 

Endosu l fan I 38 0 

Endosulfan sulfate ] 0 

Endrm 38 0 

Endrin ketone 18 0 

1\k ta ls 

,A.ntimon} 38 0 

r\ rsenic JS 0 

Barium 38 0 

C,1d111iurn )8 0 

Copper )8 0 

Lead 34 0 

f\ lcrnff~· 38 0 

Selenium 38 0 

Si lver 38 0 
Tha\l1urn 38 0 

Zinc.- 38 0 

l ll'rhici dt•s 

~ 1CPA 16 0 

~i 1roa ro 111:1ti cs 

2A-D1ni1rotolucnc 3 0 
2.6-D111 itr01oluenc 38 0 

~ Refer to 1ex t for a detailed di scussion or EPC determinauon 

No of 
Hi ts 

I 

2 

4 

J 

2 
I 

I 

I 

I 

2 

2 

J 

13 

16 

13 

12 

II 

I 

6 

I 
., 

21 

8 
I 

13 

26 

I 

10 
) 

2 

2 
14 

26 

·' 
II 

4 

I 

I 

2 

I 

I 

.I 

J 

I 

2 

2 

22 

38 
28 
33 

38 

34 

36 

27 

9 

9 

38 

J 

I 

I 

SEAD 17 - Feasibility Study 
Seneca Ar my De pol Ac ti \'i ty 

Frequency Mean Standard 
D eviation 

(%) (m dice) (mg/kg) 

3.00% 6.65E-0J 2.6 1E-0J 

5.00% 6. 12E-0l l.48E-0J 

11 .00% 6 IBE-03 l.47E-0l 

800% 2.S0E-0 1 I 93 E-0 1 

5.00% 1.9 8E-0 1 4.65E-02 

3.00% 2.0 I E-0 1 3.78E-02 

3 00% 2.JJE-0 1 1.60E-0I 

3 00% 5.64E-0 I J .83E-0 I 

3 00% 5.64E-0 I J 8JE-0 1 

5.00% l.95E-0 I 5.38 E-02 

5.00% 1.97E-0 I 4. 75E-02 

800% l.95 E-0 1 4.9 1E-02 

34.00% 2 OOE-0 1 2.04E-0 I 

42.00% I 97E-0 1 2.l 4E-0 I 

34 00% 2.4SE-0 1 l .76E-0 I 

32.00% 2. I0E-0 1 2.0 I E-0 1 

29.00% I .94 E-0 I l.84E-01 

5.00% 2. I IE-0 1 6 .2JE-0 2 

16.00% 2.86E-0 I 2 4SE-01 

3 00% 2 00E-0 1 4 35E-02 

8 00% 2.28E-0 I 1.64E-0 1 

6 1.00% 1.57E-0 1 2. 16E-0I 

21 00% 2 07E-0I I 75E-01 

3.00% 1.99E-0 1 4.4 5E-02 

34.00% 2.l7E-0 1 2 I0E-01 

6800% 1.69E-0 I 2 55E-0 1 

3 00% 1.99[ -0 1 4 4J E-02 

26.00% 2. 17E-0 1 2 04E-01 

800% 1.9 1E-0 I 6 00E-02 
5 00'}o I 98E-0 1 4 65E-02 

5 00'}o 5 63E-0 1 J .94 E-0 I 

37.00% 1.84E-0 I 1. SJE-0 1 

68 00°10 I 70E-0 I 2 65E-0I 

8 00% 2 86E-0l 3 26E-03 

2900% 7 27E-0J 2 29E-02 

I l 00% 3 09E-03 3 29E-03 

3 00% I 29E-03 I 30E-03 

3 00% I 06E-03 l.80E-04 

5 00% 2 47E-02 2 SJ E-02 

3.00% I.SSE-OJ J 08E-0J 

3.00% I.JOE-OJ I 3 IE-03 

13 00% 6 54E-0J I 58 E-02 
8 00l}o I .27E-02 6 96E-02 

3 00% 2 52E-03 2 93 E-03 

500% 3.23 E-03 6 66E-0J 

5 00% J .94E-0J l.1 2E-02 

58 00% 4.79E+00 8.26E+00 

100 00% 5.J 4E+00 I I IE+00 

74 00% 1. IJE+02 6 07 E+0 I 

8700% 1.9JE+00 22 1E+00 

100.00% 7 J6E+0 I 9 I0 E+0 I 

9700% 2 89E+02 2.32E+02 

95.00% 1.J0E-01 2 20E-0 I 

7 1 00% 7 20E-0I 5.20E-0 1 

24 00% 7.20 E-0 1 I 08E+00 

2400% 4 80E-0I 4 . I0E-0 1 

10000% l. 77E+02 I 43E+02 

1900'}o 7.66E+00 l.04E+0 I 

3 00¾ 7 07E-02 4 43E-02 

3.00¾ 8.58E-02 I J6E-0 1 

Max Hit 

(mg/kg) 

8.00E-03 

2.00E-03 

8.00E-03 

8 80E-0I 

l.30E-01 

1.20E-0I 

4 IOE-0 1 

9 90E-0I 

9 90E-0 I 

l .J0E-02 

9 .60E-02 

l.30E-01 

7.20E-01 

9.40E- 01 

2 20E+00 

7. I0E-0 1 

5 J 0E-0 1 

4. I0 E-0 1 

I.J0E+00 

4 .60E-02 

4 . I0E-0 1 

6 70E-0 1 

4.70 E-0 I 

l .60E-02 

l.20E+00 

1.00E+00 

l 80E-02 

7 90E-0 1 

3 70E-02 

9 S0E-02 

9 90E- 01 

J 60E-0 I 

I 20E+00 

I S0E-0 2 

I 40E-0I 

I J0E-02 

I 90E-0J 

I I0 E-0.1 

2 S0E-02 

2 00E-02 

2 20E-0J 

8 00E-02 

4 J0E-01 

2 00E-02 

4 J0E-02 

7 I0 E-02 

5 20E+0 I 

8 90E+00 

3.57E+02 

6 J0E+00 

5.46E+02 

8. ISE+02 

I 00E+00 

I 70E+00 

5 S0E+00 

I S0E+00 

6 20E+02 

J 40 ET0 I 

l .J0E-0 1 

9 00E-01 

Normal? 95% UCL Exposure Point 
of Mean Conccntra1ion (EPCt 
(mg/kg) (m ,llco) 

FALSE 7.08E-0J 7.08E-03 

FALSE 6.72E-03 2 .00E-03 

FAL SE 6 73E-0J 6 .7JE-03 

FALSE 2 77E-01 2 77E-0 I 

FALSE 2.25E-0I I. JOE-OJ 

FA LSE 2 I0 E-0 1 I 20E-0 I 

FALSE 2 S0E-0 1 2.S0E-0 1 

FALSE 6 04E-0 1 6.04E-0 I 
FALSE 6 04E-0I 6.04E-0 I 

FALSE 2 4 1[-01 l .J0E-02 

FA LSE 2.22E-0 I 9.60E-02 

FALSE 2.27E-01 I.J0E-0 1 

FALSE l .26E-01 J .26E-0 I 

FALSE J J7E-0 1 J . 37E-0 I 

FALSE l SJ E- 01 l . 53 E-0I 

FALSE 2.9 1 E-0 1 2.9 1E-0 1 

FALSE 2 87E-0 I 2 87E-0 I 

FALSE 2 29[-0 1 2 29E-0 I 

FALSE J 17E-0I J 17E-0 1 
FALSE 2 19 E-0 I 4 60E-02 

FALSE 2 58E-0 I 2 58E-0 I 

FALSE 2 7 IE-0 1 2 ? I E-0 1 

FAL SE 2 79E-0I 2 79E-0 1 

FALSE 2 22E-01 3.60E-02 

FALSE 2.9S E-0 1 2.9SE-0 I 

FALSE 2.60E-0 I 2.60E-0 1 

FALSE 2 2 IE-0 1 J .S0E-02 -
FALSE J 06E-0 1 J .06E-0 1 

FALSE 2 S I E-01 3. 70E-02 

FAL SE 2 18E-0I 9.S0E-02 

FALSE 6 73 [ -01 6 7JE-0 I 
FALSE J 0 IE-01 J 0 I E-01 

FALSE 2 42E-0 I 2 4 2E-0l 

FALSE 3 06E-03 l .06E-0J 

FALSE 6 02E-0J 6.02E-03 

FALSE 3 4 1 E-03 l4 1E-03 

FALSE 1.36E-0J I 36E-0J 

FA LSE I. I0 E-0J I I0E-03 

FALSE 2 .59E-02 2 59E-02 

FALSE I 49 E-03 l .49E-0J 

FALSE I 37E-03 I 37E-0J 

FA LSE 6 27E-0J 6 27E-0l 

FALSE 3 5 IE-03 3.5 1 E-03 

FAL SE 2 62E-03 2 62 E-03 

FAL SE 3 09E-03 J .09E-0J 

FALSE 3 34E-03 3.34E-0J 

FAL SE 7 97E+00 7.97E+00 

FALSE 5 65 E+00 5 65E+00 

FALSE 1.32E+02 1.32E+02 

FAL SE 4.00E+00 4 00E+00 

FALSE 9 20E+0 I 9 20E+0 I 

TRUE l 70E+02 J .70E+02 

FALSE I S0E-0 1 1.S0E-0 1 

FALSE 1.2 1 E+00 I 2 1E+00 

FALSE I 0 1 E+00 I 0 1 E+00 

FALSE 7. I0E-0 1 7. I0E-0 1 

FALSE 2 15E+02 2 I 5E+02 

FALSE I 20E+0 I I 20E+0 I 

FA LSE 7 49E-02 7 49E-02 

FA LSE 8 60E-02 8 60E-02 

2.-4-D1ni1 ro1oluenc and 2.6-D ini trololuenc were analyzed for as scnmolatilc organics and nitroaromatics The method yie ldi ng 1he higher EPC was used in the ri sk as sessment 
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TABLE B-17PO-J 

Total Soils Expo.mrc Point Concentration Sum mary - Po.11 Remediation 

Analyte No. of Valid No. of No. of 
Ana lyses Rejected Hits 

Vo latil e Organics 
Acetone 47 0 I 
Benzene 47 0 2 
Toluene 47 0 4 

Semivolatile Organics 
2,4-Dinilrotoluene 47 0 J 
2-Methylnaphthalene 46 I 2 
2-Methylpheno l 46 I I 
3,3'-Di ch lorobenzidinc 47 0 I 
3-Nitroaniline 47 0 I 
4-Nitroani line 47 0 I 
Acenaphthene 46 I 2 
Acenaphthylene 46 I 2 
A nthracene 46 I 3 
Benzo(a)anthracene 47 0 l l 
Benzo(a)pyrene 47 0 16 
Benzo(b)0uoranthenc 47 0 l l 
Benzo(ghi)perylene 47 0 12 
Benzo(k )fluoranthene 47 0 11 
Bis(2-Chloroisopropyl)ethe 22 0 I 
Bis(2-Ethylhexyl)phthalate 47 0 1l 
Butylbenzylphthalate 46 I I 
Carbazole 47 0 3 
Chrysene 47 0 2) 
Dibenz(a,h)anthracenc 47 0 8 

, Dibenzofuran 46 I I 
Di-n-butylphthalate 47 0 l l 
Flu oranthene 47 0 26 
Flu orene 46 I I 
lndeno( 1,2,3 -cd)pyrene 47 0 10 
Naphthalene 46 I 3 
N-Nitrosodiphenylaminc 46 I 2 
Pentachlorophenol 47 0 2 
Phenanthrene 47 0 14 
Pyrene 47 0 26 

Pesticides/PCBs 
4,4'-DDD 47 0 J 
4,4 '-DDE 47 0 11 
4 ,4'-DDT 47 0 4 
Aldri n 47 0· I 
Alpha-Chlordane 46 I I 
Aroclor-1 254 47 0 I 
Aroclor-1260 47 0 2 
Beta-BHC 47 0 I 
Delta-BHC 47 0 I 
Dieldrin 47 0 5 
Endosulfan I 47 0 J 
Endosul fan sulfate 47 0 I 
Endrin 47 0 2 
Endrin ketone 47 0 2 

Metals 
Antimony 47 0 22 
Arseni c 47 0 47 
Barium 47 0 37 
Cadmium 47 0 34 
Copper 47 0 47 
Lead 47 0 46 
Mercury 47 0 42 
Selen ium 47 0 27 
Silver 47 0 g 

Tht1ll1um 47 0 g 

Zi nc 47 0 47 

Herbicides 
MCPA 25 0 3 

Nitroaromatics 
2,4-Dinitroto luene 47 0 I 
2,6 -Dinitrotoluene 47 0 I 

• Refer to text for a detai led discussion of EPC determination. 

SEAD 17 - Feasibility Study 

&neca Army Depot Activity 

Frequency Mean Standard 

Deviation 
(%) (m><ik•l (mg/kg) 

2.00% 7.29E-Ol 4.95E-OJ 
4.00% 6.2JE-OJ 1.62E-OJ 
9.00¾ 6.29E-Ol l.6 1E-Ol 

6.00% 2.4J E-0 1 1.75E-Ol 
4.00% 2.0IE-01 4.98E-02 
2.00°/4, 2.0JE-0 1 4.DE-02 
2.00% 2.J0E-01 1.46E-0 1 
2.00¾ 5.55E-O l J .50E-0 1 
2.00% 5.55E-01 l .50E-0I 
4.00% l.98E-0 1 5.55E-02 
4.00% 2.0 IE-0 1 5.06E-02 
7.00% 1.99E-01 5.19E-02 

28.00% 2.03E-O l l.85E-0 i 
34.00% 2.00E-0 1 2. I IE-0 1 
28.00% 2.39E-0 l l .39E-0l 
26.00% 2. l lE-01 1.82E-0l 
23 .00% 1.98E-0l i.68E-Ol 
5.00% 2. 1 IE-01 6.23E-02 

28.00% 2.56E-OI 2.36E-0 1 
2.00% 2.02E-Ol 4. 75E-02 
6.00% 2.25E-01 U0E-01 

49.00% 1.68E-01 1.97E-01 
17.00% 2.08E-0 l 1.59E-0 1 
2.00% 2.02E-0I 4.82E-02 

28 .00% 2.32E-O I 1.90E-Ol 
55 .00% 1.78E-0I 2.3 IE-01 
2.00% 2.02E-0 I 4.81E-02 
21.00¾ 2. 17E-0I 1.84E-01 
7.00% 1.96E-0I 6.05E-02 
4.00% 2.0 IE-01 4.98E-02 
4.00% 5.54E-0I 3.60E-0l 
30.00% UI0E-0 1 1.67E-0l 
55 .00% 1.79E-0I 2.l9E-0l 

6.00% 2.72E-03 2.95E-0l 
23 .00% 6.29E-0l 2.06E-02 
9.00% 2.9 1E-0l 2.99E-Ol 
2.00"/4 l.25E-0l 1. 18E-Ol 
2.00% 1.07E-0J 2. I0E-04 
2.00°/4 2.48E-02 2.35E-02 
4.00% 2.4 IE-02 2.29E-02 
2.00% 1.47E-03 2.77E-0J 
2.00% l.26E-03 l.1 8E-0J 
I 1.00% 5.70E-03 1.42E-02 
6.00% 1.04E-02 6.26E-02 
2.00"/4 2.44E-03 2.65E-0J 
4.00% 3.02E-0l 5.99E-03 
4.00% 3.60E-OJ 1.0IE-02 

47.00% 4.92E.+-OO 7.48E+-O0 
100.00% 5.27E+OO 1.08E+OO 
79.00"/, I .09E+-02 5.68E+-O l 
72.00% l.68E+OO 2.08E+OO 
100.00% 6.58E+-0 1 8.36E+-O I 
98 .00"/, 3.56E+-02 5.22E+02 
89.00% 1.I0E-0 1 2.00E-01 
57 00% 6. I0E-0 1 5 20E-0 1 
1900% 7 I0E-0 1 9 B0E-01 
1900% 4 I0E-01 4 00E-0 1 
100 00% 1. 59E+02 I J5E+02 

12.00'/4 6.07E+OO 8.5JE +OO 

2.00"/4 7. I0E-02 4.07E-02 
2.00"/4 8.32E-02 1.22E-0I 

Max Hit 

(mwk,) 

8.00E-OJ 
2.00E-OJ 

8.00E-OJ 

8.80E-0 1 
I.JOE-O J 

1.20E-0 1 
4. I0E-0 1 
9.90E-0 1 

9.90E-Ol 
J .J0E-02 
9.60E-02 

I.JOE-O J 

7.20E-0 1 

9.40E-0 I 
2.20E+OO 

7. IOE-0 1 

5.J0E-0 1 
4. IOE-0 1 
I.JOE+()() 

4.60E-02 

4. I0E-0 1 
6 .70E-O I 
4.70E-0 1 
3.60E-02 

1.20E+OO 

1.00E+OO 

3.80E-02 
7.90E-01 
3.70E-02 

9.50E-02 

9.90E-0 I 

3.60E-0I 
l.20E.+-OO 

l.50E-02 

l.40E-0I 

I.J0E-02 

l.90E-0l 
1.I0E-0l 
6 . IOE-02 

2.80E-02 

2.00E-02 
2.20E-03 

8.00E-02 
4.30E-0l 
2.00E-02 

4.30E-02 
7. I0E-02 

5.20E+-01 
8.90E+OO 
l .57E+-02 
6 .30E.+-OO 

5.46E+-02 
1.34E+0J 

1.00E+-00 
I 70E+0O 
5 50E+OO 

I 50E+0O 
6 20E+02 

3.40E+-01 

3.J0E-0 1 

9.00E-0 1 

Normal? 95% UCL Exposure Point 
of Mean Concentrati on (EPC)• 
(mwk•) (mollco) 

FALSE 7.75E-OJ 7. 75E-OJ 
FALSE 6.75E-OJ 2.00E-Ol 
FALSE 6.76E-OJ 6 .76E-Ol 

FALSE 2.64E-Ol 2.64E-O l 
FALSE 2.24E-Ol I.JOE-OJ 
FALSE 2. 12E-O I l.20E-0 1 
FALSE 2.4JE-0I 2.4JE-0 1 
FALSE 5.87E-0 I 5.87E-0 1 
FALSE 5.87E-0 1 5.87E-0l 
FALSE 2.36E-0l 3.30E-02 
FALSE 2.2 1E-0 1 9.60E-02 
FALSE 2.25E-0 1 I.JOE-OJ 
FALSE 3.0IE-01 3.0 IE-0 1 
FALSE 3.12E-0 l 3.12E-0I 
FAL SE l . 18E-0 I 3. l 8E-OI 
FALSE 2.74E-0 l 2.74E-OI 
FALSE 2.72E-0I 2.72E-0l 
FALSE 2.29E-0 1 2.29E-0 l 
FALSE 3.26E-0 l 3.26E-0 l 
FALSE 2. 19E-0 l 4.60E-02 
FALSE 2.48E-0 1 2.48E-0 1 
FALSE 2.78E-0 1 2.78E-0 1 
FALSE 2.64E-0l 2.64E-0 l 
FALSE 2.21E-0l 3.60E-02 
FALSE 2.75E-0 I 2.75E-0 1 
FALSE 2.67E-0 I 2.67E-0 1 
FALSE 2.21E-0 1 3.BOE-02 
FALSE 2.84E-0l 2.84E-0I 
FALSE 2.43E-0 I 3.70E-02 
FALSE 2.18E-0 1 9.50E-02 
FALSE 6.38E-0 1 6.38E-01 
FALSE 2.85E-0 1 2.85E-0 I 
FALSE 2.51E-01 2.5 1E-0 1 

FALSE 2.86E-0J 2.86E-03 
FALSE 4.92E-03 4.92E-0J 
FALSE J . I 2E-03 3. 12E-0J 
FALSE 1.3 IE-03 1.3 IE-OJ 
FALSE I.I IE-03 1.I0E-0J 
FALSE 2.60E-02 2.60E-0:!' 
FALSE 2.50E-02 2.50E-02 
FALSE l.40E-0l 1.40E-OJ 
FALSE I.J IE-03 1.J IE-03 
FALSE 5.07E-03 5.07E-03 
FALSE 2. 75E-OJ 2.75E-0l 
FALSE 2.52E-03 2.52E-03 
FALSE 2.87E-03 2.87E-0J 
FALSE 3.05E-03 3.05E-03 

FALSE 7.61E+OO 7.61E.+-OO 
TRUE 5.53E+OO 5.53E.+-OO 
FALSE 1.24E+-02 1.24E+-02 
FALSE 2.96E+-O0 2.96E+OO 
FALSE 7.B0E+-0 1 7.B0E+-01 
FALSE 9.47E+02 9.47E+-02 
FALSE 1.20E-0 I 1.20E-0 I 
FALSE 9 80E-0 I 9 80E-0 1 
FALSE 9,lQE-0 I 9 40E-0 I 
FALSE 5.70E-0 1 5 70E-0 I 
FALSE l .86E+02 I 86E➔ 02 

FALSE 7.27E+OO 7.27E+OO 

FALSE 7.46E-02 7.46E-02 
FALSE 8.3 1E-02 8.3 IE-02 

• • 2,4 -Din it rotoluene and 2,6-Dini tro toluene were anal yzed for as sem ivolat il e organics and nitroaromatics The method yie lding the higher EPC was used in the risk assessment. 
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B-17PO-4 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS - POST REM EDIATION 

SEAD-17 Feas ibility Study 

Equat ion for Air EPC from Surface Soil (mg/m') - CS.,rl x PM io x CF 

Yariahles.: 
CS.,rl = Chem ical Concenuation in Surface Soil , from EPC data (mg/kg) 
PM1 0 = Average Measured PM 10 Concentration = 17 ug/m3 

CF - Conversion Factor - I E-9 ko/ue 

Seneca Army Depot Activity 

11:.quation for Air EPC from Surface and Subsurface Soi ls (mg/m') = CSw, x PM,o X CF 

'iariahks.: 
cs.,,= Chemical Concentration in Surface and Subsurface Soils, from EPC data (mg/kg) 
PM, o = PM10 Concentration Calculated for Construction Worker= 154 ug/m' 
rl' = Conversion Factor - IE-9 ko/ue 

11/11/99 

EPC Data for EPC Data for Calculated Air EPC Calcu lated Air EPC 
Ana lyte Surface Soil Total Soi ls Surface Soi l Total Soils 

(mw!(g) (me/ke1 (ml!im') (mg/m') 

Volat ile Organics 
Acetone 7.0SE-03 7.75E-03 l. 20E- IO 1.19E-09 
Benzene 2.00E-03 2.00E-03 3.40E- l I 3.0SE- 10 
Toluene 6.73E-03 6.76E-03 l.14 E- IO 1.04E-09 
Semivolatile Orga nics 
2,4-Dinitrotoluene 2.77E-Ol 2.64E-Ol 4.71E-09 4.07E-08 
2-Methylnaphtl,alene 1.30E-01 l.30E-O 1 2.2 1E-09 2.00E-08 
2-Methylphenol l.20E-OI 1.20E-O l 2.04E-09 1.85E-08 
3 ,3' -Dichlorobenzidinc 2.50E-Ol 2.43E-O I 4.25E-09 3.74E-08 
3-Nitroaniline 6.04 E-OI 5.87E-0 1 1.03E-08 9.04E-08 
4-Nitroanil ine 6.04E-Ol 5.87E-O l I .03E-08 9.04E-08 
Acenaphthene 3.30E-02 3.30E-02 5.6 1E- IO 5.0SE-09 
Acenaphtltylene 9.60E:02 I 9.60E-02 1.63E-09 1.48E-08 
Anthracene l.30E-O I I 

l.30E-O I 2.2 1 E-09 2.00E-08 
Benzo(a)anthracene 3.26E-Ol 3.0IE-01 5.54E-09 4.64E-08 
Benzo(a)pyrene 3.37E-Ol 3. 12E-01 5.73E-09 4.SOE-08 
Benzo(b )Ouorantl1en c 3.53E-01 3. ISE-01 6.00E-09 4.90E-08 
Benzo(ghi)perylene 2.9 1E-Ol 2.74E-Ol 4.95E-09 4.22E-08 
Benzo(k)Ouoranthene 2.87E-Ol 2.72E-Ol 4.88E-09 4. 19E-08 
bis(2-Chloroisopropyl) etl,er 2 29E-OI 2.29E-Ol 3.89E-09 3.53E-08 
lbis(2-Ethylhcxyl)phthalatc 3. 17E-Ol 3.26E-O l 5.39E-09 5.02E-08 
Butylbenzylphthalate 4.60E-02 4.60E-02 7.82E- IO 7.0SE-09 
Carbazole 2.58 E-Ol 2.48E-OI 4.39E-09 3.82E-08 
Chrysene 2.71E-Ol 

I 
2.78E-O l 4.6 1E-09 4.28E-08 

Dibenz(a,h)antllfacene 2.79E-OI 2.64E-Ol 4.74E-09 4.07E-08 
Dibenzofuran 3.60E-02 3.60E-02 6.12E- 10 5.54E-09 
Di-n-butylphtlialate 2.95 E-OI 2.75E-Ol 5.02E-09 4.24E-08 
Fluoranthene 2.60E-Ol 2.67E-01 4.42E-09 4. 1 IE-08 
Fluorene 

I 
3.SOE-02 3.80E-02 6.46E- IO 5.85E-09 

lndeno( 1,2,3 -cd)pyrene 3.06E-OI 2.84E-Ol 5.20E-09 4.37E-08 
Naphthalene 

I 3.70E-02 I 3.?0E-02 6.29E-10 5.70E-09 
N-N itrosodiphcnylamine : 9.50E-02 i 9.50E-02 1.62E-09 1.46E-08 
Pcntachlorophenol 

I 
6.73E-0 1 

! 
6.38E-O l l. 14E-08 9.83E-08 

Phenantllfene 3.0IE-01 2.85E-OI I 5. 12E-09 4.39E-08 
Pyrene 2.42E-O I 2.51E-O l 

I 
4. 1 IE-09 3.87E-08 

Pest icides/PCBs 
4,4'-DDD 3.06E-03 2.86E-03 5.20E-I I 4.40E-IO 
4,4'-DDE 6.02E-03 4.92E-03 l.02E- IO 7.58E- 10 
4,4'-DDT 3.41 E-03 3.12E-03 

I 
580E- I I 

I 
4.80E- IO 

Aldri n l.36E-03 I 1.31 E-03 2J IE-l 1 2.02E- 10 
alpha-Chlordane I. IOE-03 I.I OE-03 

I 
1.87E-I I 1.69E- IO 

1
Aroclor- I 254 

I 2.60E-02 O.OOE+-00 4.00E-09 
IAroclor-1 260 2.59E;02 2.50E-02 4.40E- IO 3.85E-09 
beta-BHC 1.49E-03 l.40E-03 2.53E-l 1 2. 16E- IO 
delta-BBC 1.37E-03 1.31 E-03 2.33E-I I 2.02E- 10 
Die ldrin 6.27E-03 5.07E-03 l.07E-I O 7.81E-10 
Endosulfan I 3.5 1 E-03 2.75E-03 5.97E- I I 4,24E-IO 
Endosulfan sulfate 2.62E-03 2.52E-03 4.45E- I I 3.88E-IO 
Endrin 3.09E-03 2.87E-03 5.25E-I I 4.42E-IO 
Endrin ketone 3.34E-03 3.05E-03 5.68E- I I 4.?0E-10 
Metal, 
Antim ony 7.97E+-OO 7.6 1E+-OO l.35E-07 I.I 7E-06 
Arsenic 5.65E+-OO 5.53E+-OO 9.6 IE-08 8.52E-07 
Bari um 1.32E+02 l.24 E+02 2.24 E-06 1.91 E-05 
Cadmium 4.00E+OO 2.96E+OO 6.SOE-08 4.56E-07 
CopJH.'1 9.20 E· OI 7.&0E+O I I 56E-06 1.20[-05 
Lead 8.90[+02 9.47E+02 1.5 1 E-05 1.46[-04 
tv1crc u1 y l.50E-0 I l.20E-Ol 2.55[-09 1.85[ -08 
Seleniu m l.2 1E+OO 9.80E-Ol 2.06E-08 1.51E-07 
Silver 1.0IE+oO 9.40E-0 1 l.72E-08 1.45E-07 
Thallium 7. IOE-0 1 5.70E-OI 1.21 E-08 8.78E-08 
Zinc 2. 15E+02 l.86E+-02 3.66[-06 2.86E-05 
Herbicides 
MC PA 1. 20E+OI 
Nitroa romatics 

7.27E+OO 2.04E-07 1.12E-06 

2,4- Dinitrotoluene 7.49E-02 7.46E-02 l. 27E-09 1. 15E-08 
2,6- Dinitrotoluene 8.60E-02 8.31E-02 1.46E-09 l.28E-08 

h:leng\seneca\s1617fslriskrev\17\postrem\AIREXPT.WK4 
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TABLE B- 17P0-5 

CALCULATION OF INTAKE AND RISK FROM INHALATION OF D UST IN AMBIENT AIR 

R EASONA BLE MAXIMUM EXPOSURE (RME) - POST REME DIATION 

Equation for Intake (mg/kg-day) = CA x JR x EF x ED. 

'.iar.iahleuAm1m121ions__fur_.Eaohll.=p.toUrtl.isllilat 1bc Bonam) 
1CA = Chemical Concentration in Air, Calculated from Air EPC Data 
IR = Inhalation Rate 
iEL=-.E.a 

BWx AT 

i I Inhalation Care. Slope Air EPC from 
An11ly1e RfD 

I I 
I lm 0 11, 0 .davl 

IVolRti le OrgRniu I 
Acetone I 

I 
Benzene 
Toluene 
Semivolatile Organics 

i 2,4-Dinitrololuene 
2-Methylnaphthalene 
2-Meth ylphenol I 

3.3'-Dichlorobenzidinc I 3-Nitroani line 
,4-Nitroani line 
IAcenaphthene I 
Acenaphthylene 
Anthracenc 
Bcnzo(a)anthraccnc 
Benzo(a)pyrene 
Benzo(b )fluoranthene 

I 

Benzo(ghi)pery lene 
Benzo(k)fluoranthcne 
bis(2-Ch loroisopropyl) ethe ' 
bis(2-Ethylhexyl)ph1halate I 
Rutylbenzylphthal aic 

Carbazole 
Chrysene 
Dibenz( a, h )anthraccne 
Dibenzofuran 
Di-n-butylphthalate 

' Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
Naphthal ene 

I 
JN-Ni trosodiphenylamine 
Pcntachlorophenol 
Phenanthrene 
Pyrene 
Pe!ticides/PCBs 
4,4'-DDD 

14,4'-DDE 
14,4'-DDT 
Aldrin 
alpha-Chlordane 
Aroclor- 1254 

I 
Aroclor-1260 
beta-BHC 
1delta-BHC 
!Dield ri n 
lEndosu lfan I 
Endosu lfan sulfate 
Endrin 
\Endrin ke1onc 
f\.letals 
Antimony 

1Arscnic 
Barium 
Cadmium 
Copper 
Lead 
Mercury 
Selenium 
Silver 
jThallium 
Zinc 
l lerhifidt•!-
~1CP,\ 
Ni troaroma ti cs 
2. -I-Din11romlucnc 
, 6 D. -. uutroto ucnc 

I 

I 
I 
I 

' 

NA 
1.7E-OJ 
I IE-0 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
'A 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

t. 4E-04 
NA 
NA 
NA 

8.6E-05 
NA 
NA 
NA 
NA 

'' 

Inhal ation 

lm 0 11, 0 -davl-l 

I NA 
! 2 9E-02 
I NA 
; 

I NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA, 
NA 

I NA 
I NA I NA 
I NA 

I J .5E-02 
NA 

I 
NA 
NA 

I NA 
NA 

I NA 
I NA 
I NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

i 
I NA 
I NA 

3.4E-01 

: 1.7E+o t 
I I.JE+-00 
I 4.0E-Ot 

i 4.0E-0 1 
t .9E+-OO 

NA 
l.6E+ot 

NA 
NA 
NA 
NA 

i 
I NA 

t.SE+O t 
I NA 

6.JE+OO 
NA 

I NA 
: NA 

I NA 
NA 

! NA 
NA 

NA 

A 
I 

!Total Haza rd Q uotient and Cancer Risk: 

! 
I 

I 

I 

! 

I 
I 

I 

I 

i 
I 
I 

Surface Soil 

/m"1m3l 

1.20E-I O 
J.40E-l 1 
1. 14E-IO 

4.71E-09 
2.21 E-09 
2.04E-09 
4.25E-09 
I.OJE-08 
1.0JE-08 
5.6 1E- 10 
l.6JE-09 
2.2\E-09 
5.54E-09 
5.7JE-09 
6.00E-09 
4.95E-09 
4.88E-09 
J .89E.Q9 
5.39E-09 
7.82E-10 
4.39E-09 
4.6 1E-09 
4.74E-09 
6.12E- 10 
5.02E-09 
4.42E-09 
6.46E-1 0 
5.20E-09 
6.29E-I O 
1.62E-09 
l.14E-08 
5. I 2E-09 
4.1 IE-09 

5.20E-I I 
1.02E-\ O 
5.80E-1 t 
2.3 1E-tt 
1.87E-1 I 

4.40E-t 0 
2.53 E-11 
2.JJ E.tt 
1.07E-IO 
5.97E- 11 
4 45E-1 t 
5.25E-11 
5.68E- \ I 

l.35E-07 
9.6 l E-08 
2.24E-06 
6.80E-08 
l.56E-06 
l.5 1E-OS 
2.55E-09 
2.06E-08 
t.72E-08 
l.21E-08 
3 66E-06 

2 04E-07 

I 27 E-09 
I 6E 09 4 

. . 

Note. Cells in this tab le were mten110nally left blank due 10 a lack of 1ox 1c1t y data 
NA = lnfonna1ion not ava ilable · 

h lcng\scncca\s 16 17fs\riskrc\'\ l 7\pomcm\AMDAI R WK -l 

I 
I 

SEAD- 17 Feasibili ty Study 

Seneca Army Depot Activity 

ED = Exposure Duration 
BW " Bodyweight 

Equation for Hazard Quotient = Chronic Dai ly Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

I 

I 
I 

I 
I 
I 

I 

I 

I 
I 
I 

' 

r 
I 

I 

! 

I 

Air EPC from 
Total Soils 

/me/ml) 

1.19E-09 
J .08E-IO 
·t.04E-09 

4.07E-08 
2.00E-08 
1.85E-08 
J . 74E-08 
9.04E-08 
9.04E-08 
5.0SE-09 
l.48E-08 
2.00E-08 
4.64E-08 
4.SOE-08 
4."9QE-08 
4.22E-08 
4. l9E-08 
J .53E-08 
5.02E-08 
7.0SE-09 
3.82E-08 
4.28E-08 
4.07E-08 
5.54E-09 
4.24E-08 
4. ttE-08 
5.8SE-09 
4.37E-08 
5.70E-09 
\.46E-08 
9.8JE-08 
4.39E-08 
3.87E-08 

4.40E-I O 
7.58E- 10 
4.SOE-1 0 
2.02E- IO 
1.69E-IO 
4.00E-09 
J .85E-09 
2.16E-IO 
2.02E-1 0 
7.8\ E-1 0 
4.24E-10 
3.88E- 10 
4.42E- IO · 
4.70E-1 0 

1.17E-06 
8.52E-07 
l.9 1E-05 
4.56E-07 
1.ZOE-05 
1.46E-04 
1.85E-08 
l.5 1E-07 
t.45E-07 
8.78E-08 
2 86E-05 

I 12E-06 

I 15[-08 
E 08 1.28 . • 

I 
! 
I 

I 
I 

! 
I 

! 

Current S ite Worker 
Intake Hazard Cancer 

( m o/I, -dav) Quotient Risk 
/Ncl /Carl 

2.55E- IJ 9.12E- \4 IE-1 0 JE-15 
8.60E-IJ 8E- 12 

. 

1.04E- 1 I 4E-IJ 

I 

I 
I 

I 

I l.56E-13 5E-14 
6.20E-l 4 IE-1 2 
5.02E-14 

I 
7E-14 

l.18E-1 2 5E-13 
6.80E- \4 ' IE-1 3 

2.86E-1 3 I ' 5E- 12 
I 

2.58E- \O 4E-09 
t.69E-08 IE-04 

1.82E-IO \ E-09 

l.92E·\ 1 2E-07 

I i I 
I IE-04 I SE-09 

Auumptions for Current Si te Worker 
CA = EPC Surface Only 
IR = 9.6 m3 /day 
EF = 20 days/year 
ED = 25 years 
BW = 70 .kg 
AT (Ne) = 9 12 5 da ys 
AT /Carl = 25550 davs 

Future Industrial W o rker 
Intake Huard Cancer 

(mo/I, -dav) Quotient Risk 
INcl /Carl 

J .19E-12 l.14E- 12 2E-09 JE- 14 
1.07E- tt 9E-11 

I.J IE-IO 5E-12 

I 

1.94E- 12 7E-13 
7.76E-13 IE-II 
6.27E-13 8E-\3 

1.48E-11 6E- 12 

; 8.50E- 13 2E-\2 

3.58E- 12 6E- II 
: 

I 
! ' l 

3.22E-09 5E-08 
2. l l E-07 \E-03 

2.28E-09 IE-08 

2.40E- 10 

I 
JE-06 

I 

I I I I 
I IE-03 I 6E-08 

Assumptions fo r Future Industrial Worktr 
CA= EPC Surface Only 
IR = 9.6 m3/day 
EF = 250 days/year 
ED = 25 years 
BW = 70 kg 
AT (Ne)= 9 125 days 
AT /Carl = 25550 davs 
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TABLE B-17P0-5 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RM E) - POST REMEDI ATION 

!, Equation for Intake (mg/kg-day) = CA.xlR.x....EE.x_ED. 
BWx AT 

l,'.iatiab.lesJA.rnunp_ti.on>..fur..E.amJl.<oi:proure I isted at thc.B<llliun}: 
CA = Chemical Concentrat ion in Air, Calculated from Air EPC Data 

[ilR = Inhalation Ra1e 

SEAD-17 Feasibility Study 
Seneca Army Depot Activity 

ED = Exposure Durat ion 
BW: Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Referencc Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

~J;F : ExoosureFreo™lb' =================~b;;~~~slb!M!!b===db=============================,!J 

Analyte i RID I Inhalation 

1 
lnhalat1on I Care. Slope I 

I lm•ik•-davl I 1m•11,•-d • ,•~ I 

' I 
1Volatile Orga ni cs 
Acetone 

1Benzcne 
!Toluene 
1Se mivo latile Organi cs 
2,4-Di nitrotoluene 
2-Methylnaphthalenc 
2-Methylphenol 
3,3'-Oichlorobenzidine 
J-Nitroani line 

:4-Ni1roan il ine 
IAcenaphthene 
1Acenaph1hylene 
1Anthracene 
B enzo(a)anthracene 

1
B
8

enzo(a)pyrene 
cnzo(b )0uoranthcnc 

Benzo(ghi)peryleoe 
Bcnzo(k)fluoranthene 
bis(2-Chloroisopropyl) ethc : 
bis(2-Ethylhexyl)phthalatc ; 
Butylbeozylphthalatc 1 
Carbazole 
Chryscne 
Dibenz(a,h)anthracene 
Diben.zofuran 
Di-n-butylphthal ate 
Fluoranthcne 

I
F\uorene 
lodeoo( 1,2,3-ed)pyreoe 

1Naphthalene 
iN-Nitrosodiphenylamine 
IPentachlorophenol 
iPhenanthrene 
1Pyrene 
!Pesticides/PCB, 
4.4'-DDD 
•4.4'-DDE 
14,4'-DDT 

I
A~·tdrin 

lpha-Chlordanc 
roclor- 1254 

1Aroclor-l 260 
lbeta-BHC 
1delta-BHC 
'Dieldrin 
Endosulfan I 
Endosulfan su lfa1e 

'Endrin 
IEndrin ketone 
iMetals 
1Antimony 
Arsenic 

1Barium 
:cadmium 

!
Copper 
,Lead 
1Mercury 
!selenium 
!Silver 
Thalli um 
Zmc 
lh-rhi ridt•s 
lv1CPA 
Nitroaroma ti rs 
2 4 Dinitrotolucne 

, 2,6-Oinitrotoluenc 
I I 

NA 
t ?E-03 
I IE-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
!\A 
NA 
NA 
NA 
NA 

'A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

I 4E-04 
NA 
NA 
NA 

S.6E-05 
NA 

A 
NA 
:,: ,\ 

NA 

NA 
2 9E-02 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.SE-02 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

3.4E-OI 
l.7E-+-OI 
l.3E-+-00 
4.0E-01 
4.0E-01 
I ,9E+OO [ 

1 NA ! 

I 

1 6E+OI 
NA 
NA 
NA 
NA 

NA 
1.SE-+-0 1 

NA 
6.JE-+-00 

NA 
NA 
NA 
NA 
NA 
NA 
N,\ 

NI ' NA 

!Total Hazard Quotien t and Cancer Risk: 

i 

' 

I 

I 

Air EPC from 
Surface Soil 

lmeimJl 

l.20E- IO 
3.40E-I I 
1.14E-10 

4,? IE-09 
2.2 1E-09 
2.04E-09 
4.25E-09 
1.0JE-OS 
I.OJE-OS 
5.61E- IO 
I 63E-09 
2,2 1 E-09 
5,54E-09 
5.73E-09 
6 OOE-09 
4:95E-09 
4.SSE-09 
J ,S9E-09 
5.39E-09 
7.S2E- IO 
4,39E-09 
461E-09 
4.74E-09 
6 .12E-t0 
5.02E-09 
4.42E-09 
6.46E-1 0 
5.20E-09 
6 ,29E-10 
I 62E-09 
l.14E- OS 
5. 12E-09 
4 1 IE-09 

5.20E- l 1 
1.02E- 10 
5.SOE-11 
2.l lE-11 
i.S?E- 11 

4 40E-1 0 
2 SJ E-11 
2.JlE-11 
1.07E-1 0 
S 97 E-11 
4.45E-11 
5.25E-11 
5.6SE-l 1 

l.3SE-07 
9 ,6 1E-OS 
2.24E-06 
6.SOE-OS 
1.56E-06 
l.5 IE-05 
2.SSE-09 
2.06E-OS 
1.72E-OS 
1.21 E-OS 
1 66E-06 

2 O4E-07 

I 27E 09 
I 46E-09 

Note Cells m this table were mtent1onally left blank due to a lack or tox1c1t )' data 
NA = Information not available 

I 
I 

Air EPC from 
Total Soils 

lme/mJl 

1,1 9E-09 
3 OSE-10 
1.04E-09 

4.07E-OS 
2.00E-OS 
I.SSE-OS 
3. 74E-OS 
9 ,04E-OS 
9.04E-OS 
5.0SE-09 
1.4SE-OS 
2 ,00E-08 
4.64E-OS 
4.SOE-OS 
4 90E-08 
4,22E-OS 
4, 19E-OS 
3.53E-OS 
S.02E-OS 
7.0SE-09 
3,S2E-08 
4.2SE-OS 
4.07E-OS 
5.54E-09 
4.24E-OS 
4. 1 IE-OS 
5.SSE-09 
4.37E-OS 
5,70E-09 
1.46E-OS 
9.SJE-OS 
4.39E-OS 
3.S7E-OS 

4.40E-1 0 
7.SSE-10 
4.SOE-10 
2.02E- IO 
i.69E-1 0 
4,00E-09 
3.SSE-09 
2. 16E- 10 
2.02E-I O 
7,SIE- 10 
4.24E- IO 
J .SSE-1 0 
4.42E- 10 
4.70E- IO 

1.17E-06 
8,52E-07 
1.9 1E-05 
4.56E-07 
1.20E-05 
1.46E-04 
I.BSE-08 
l.5 IE-07 
1.45E-07 
8 78E-OS 
2 86E-O\ 

I 12E-06 

I ISE 08 
I ,2SE-08 

Future Construction Worker 
Intake 

l me/k -da,•\ 
/Ne\ (Carl 

3. IJE- 11 
1.06E- 10 

1.94E-06 

l.88E-09 

4 48E-IJ 

S. IJE-1 I 

I

I 6.98E-IJ I 
2.9JE- 1 J • 

;:~~::; I 

I 
! 

i 

S.60E-l 2 
J . IJE-13 

l.14 E-1 2 

l.24E-09 

6 ,6JE-I O 

I 
I 

Hazard 
Quotient 

2E-08 
9E- IO 

IE-02 

2E-05 

IE-02 

I 
I 
I 

Cancer 
Risk 

IE-14 

2E- 12 

2E-1 3 
SE-1 2 
JE-13 
2E-12 
2E- 12 I 6E- IJ 

l 
I 

2E-l l 

2E-08 

4E-09 

2E-08 
An umplions for Future Construction Worker 

CA: EPC Surface and Sub-Surface 
JR : 10.4 ml /day 
EF : 250 days/year 
ED : I years 
BW = 70 kg 
AT (Ne) = 365 da ys 
AT /Car\ : 25550 davs 

Future Tressnasser Child 
Intake 

Im•"' -davl 
/Ncl lCarl 

l.12E-IJ 
3.76E-IJ 

7.JSE-09 

S.JBE- 12 

7.98E-l 5 

9 . 14E-IJ 

j 136E-14 
5.4JE- l 5 
4.39E-I 5 

i.OJE-13 
5,95E-15 

l 

2.SOE- 14 

2.26E- l 1 

l.60E- 11 

I 
I 

Hazard 
Quotient 

7E- 1 I 
JE-12 

SE-05 

IE-07 

5E-05 
I 
I 

Cancer 
Ri sk 

2E- 16 

JE-14 

SE- 15 
9E- 14 
6E- 15 

4E- 14 
IE-14 

4E-IJ 

JE-10 

IE-10 

4E-10 
Assumptions for Future Trenp1uer Child 

CA: EPC Surface Onl y 
IR : 1.2 ml /da y 
EF : 50 days/year 
ED: 5 years 
BW : 50 kg 
iAT (Ne)= 1825 days 
•AT (Carl : 25550 davs 

; 

h \cng\scncc:,\s If, I 7rs\ri skrC'\ \ I 7\posucm\AMBAIR \\'t,;.t Page 2 or 3 
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TABLE B-17PO-5 
CALCULATION OF INTAh.E AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAX IMUM EXPOSURE (RME) - POST REMEDIATION 
SEAD-17 Feasibi li ty Study 

Seneca Army Depot Activity 

/"Equation fo r Intake (mg/kg-day) = CA x IR x EE x EQ 
BWx AT Equation for Hazard Quoti ent = Chronic Daily In take (Nc)/Reference Dose 

j!Ya[iabJ.eu.As.s.um.pJ.lllllilOLE~pror ace I isled at 1be Bollom): 
,CA = Chemica l Concentration in Ai r, Calculated from Air EPC Data ED = ExJX>s ure Duration Equation for Cancer Risk= Chroni c Daily In1ake (Car) x Slope Factor 
IR = Inhalation Rate BW = Bodyweight 

=.fu 

Inh alati on Ca re. Slope Air EPC from Air EPC from Future Da Ca re Center Child Future Da Care .Center Adult 
Analylc Rffi Inh alation Surface So il Total Soils Ha.zard Cancer Intake Hazard Cancer 

Quotienl Risk Quotient Ri,k 

' Volatile Organics 
!Acetone NA NA l.20E- JO l.1 9E-09 
(Benzene J.7E-Ol 2.9E-02 3.40E- 1 J 3.08E-JO 6.21E-12 5.32E- 1 l 4E-09 2E-14 2.66E- 12 9.SIE-13 2E-09 JE-14 •Toluene I.IE-OJ NA 1.14E-J O l.04E-09 2.09E-l 1 2E- JO 8.96E-12 8E- 11 
Semi\'olatile Organi cs 
2.4-Dinitrotoluene NA NA 4. 71 E-09 4.07E-08 
2-Methyln aphthalene NA NA 2.2 1E-09 2.00E-08 
2-Methylphenol NA NA 2.04E-09 1.85E-08 
3,3'-Dichlorobenzidine NA NA 4.25E-09 J .74E-08 

1
3-Ni troani line NA NA I.OJE-08 9.04E-08 
14-Nitroaniline NA NA 1.0JE-08 9.04E-08 
iAcenaphthene NA NA 5.61E- JO 5.08E-09 
!Acenaphthylenc NA NA 1. 6JE-09 1.48E-08 
:Ant hracene NA NA 2.21E-09 2.00E-08 
lBenzo(a)anth racen c NA NA 5.54E-09 i 4.64E-08 

NA le enzo(a)pyrene NA 5.7JE-09:. 4.80E-08 
Benzo(b )0uoranthenc NA NA 6 OOE-09 l 4.90E-08 

lBenzo(ghi )perylen e NA NA 4.95E-09 
Benzo(k)0uoranthene NA NA 4.88E-09 

lbis(2-Chloroisopropyl) ethe NA l .5E-02 3.89E-09 
lbis(2-Eth ylhexyI)phlhalate NA NA 5.J9E-09 
Bu1ylbenzylphthalatc NA NA 7.82E- 10 
Carbazole NA NA 4.l9E-09 
'Chrysene NA NA 4.6 1E-09 
]Dibenz( a,h )anthracene NA NA 4.74E-09 
JDibenzofuran NA NA 6.12E- 10 
j D i-n-but yl phthal ate NA NA 5.02E-09 
IFluoranthene NA NA 4.42E-09 
Fluorene NA NA 6.46E- IO 
jlndeno( 1,2,3-cd)pyrene NA NA 5.20E-09 
Naphthalene NA NA 6.29E-I O 
JN-Nitrosodiphenyl am ine NA NA 1.62E-09 
'Penta ch lorophenol NA NA l.1 4E-08 
1Phenanthrene NA NA 5. I 2E-09 
!Pyrene NA NA 4. I IE-09 
!Pesticides/PCils 
4.4 '-DDD NA NA 5.20E-1 1 
•4.4'-DDE NA NA l.02E-10 
j4,4'-DDT NA l.4E-OI 5.80E-l 1 
1Ald rin NA 1.7E+O J 2.J IE-11 
:alph a-Chlordane NA I.JE+OO 1.87E-1 1 
IAroclor-1 254 NA 4.0E-0 1 
I Aroclor-1260 NA 4.0E-01 4.40E-1 0 
lbcta-BHC NA 1.9E+o0 2.5JE-l 1 
idelta-B HC NA NA 2.JJE- 1 I 
,Dicldrin NA 1.6E+o l l.07E-1 0 
Endosulfan I NA NA 5.97E-I 1 
Endosulfan sulfate NA ·t NA 4.45E-1 1 

!Endrin NA NA 5.25E- 11 
!Endrin ketone NA NA 5.68E-1 I 
jMetal , 
:Antimony NA NA l.l5E-07 
!Arsenic NA 1. 5E+O I 9.6 JE-08 
la ariurn 1.4E-04 NA 2.24E-06 
,Cadmium NA 6.JE+OO 6.SOE-08 
jCopper NA NA 1.56E-06 
ILead NA NA 1.IIE-05 
jMercury 8.6E-05 NA 2.55E-09 
!Selenium NA NA 2.06E-08 
jSil ver NA NA I. 72E-08 
Thall ium NA NA 1.2 1 E-08 
Zinc NA NA l 66E-06 
l ll'rhiritll's 
MCP_1\ NA NA 2.04E-07 
Ni tro:1rom:1tirs 
1 4- Dinit rotoluene -. I 27 E-09 
2.6-Di nitroto lucne NA i NA I 1.46E-09 : I I 

!Total Hazard Q uotient and Cancer Risk: 

Nole Cell s 1n tins table were 1ntent10na lly left blank due to a lack of 1ox1cny data 
NA = In formati on not avai lab le 

h \cn!!\sc11cc;1\s IG 17fs\ris~rc,·\ l 7\postrcm\AM BA IR WK-I 

i 4.22[-08 

I 4. I 9E-08 
J .5JE-08 

I 
5.02E-08 
7.0SE-09 
l .82E-08 · 
4.28E-08 
4.07E-08 
5.54E-09 
4.24E-08 
4.1 IE-08 
5.85E-09 
4.l7E-08 
5. 70E-09 
I 46E-08 
9.8JE-08 
4..;!9E-08 
J .87E-08 

4.40E-1 0 
7.58 E-1 0 
4.80E-I O 
2.02E-1 0 
1.69E- 10 
4.00E-09 
J .85E-09 
2.16E- 10 
2.02E-1 0 
7.8 IE- 10 
4.24E-1 0 
l .88E-1 0 
4.42E-J O 
4.70E-1 0 

l. 17E-06 
8.52E-07 
1.9 JE-05 
4.56E-07 
l.20E-05 
1.46E-04 
1.85E-08 
l. 51E-07 
l .45E-07 
8 78E-08 
2 86E-O\ 

I 12E-06 

I I SE-08 
I 1.28[-08 i 

I 

I 

6.09E- l 1 2E- 12 1.09E-I O 4E-12 

9 08E- JJ 3E- l l 1.62E- 12 6E-I l 
l .62E-JJ 6[-12 6.46E-13 IE-I I 
2.9JE- IJ 4E-ll 5.2JE- l l ?E-IJ 

6.89E- I 2 JE-1 2 l.2JE-11 5E- 12 
l .97E- I J 7E-ll 7.0BE-1 3 IE- 12 

1.67E-1 2 JE- 11 2.98E-1 2 5E- 11 

1.IOE-09 2E-08 2.69E-09 4E-08 
4. JOE-07 JE-03 I. 76[-07 IE-OJ 

1.06E-09 7E-09 1.90E-09 IE-08 

4.66E- 10 5E-06 2.00E- IO 2E-06 

i I I I i i I 
I 3E-03 I 3E-08 I IE-03 I 5E-08 

Auumption! for Day Cue Center Child Assumptions for Day Care Center A dull 
CA = EPC Surface On ly CA = EPC Surface On ly 
IR = 4 m3/day IR = 8 ml /day 
EF = 250 days/year EF = 250 da ys/year 
ED = 6 years ED = 25 years 
BW = 15 kg BW = 70 kg 
AT (Ne) = 2190 days iAT (Ne)= 9125 days 
AT (Car) - 25550 davs iAT (Car) - 25550 davs 

Page J of 3 
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!Equation for In take (mg/kg-day) = 

TABLE B-17PO-6 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - POST REMEDIATION 
SEAD-17 Feasibility Stud)' 

Seneca Army Depot Activity 

cs..x..JR x CF x El x EE x_!;D. 
BW xAT 

~

•bl.e,_(t.s5lllllllllilllU<>L.Each.fu.cJ:IU<>LlllO..Li>ted..aUhe..&11<>.111): 
= Chemical Concentrati on in Soi l, from Soi l EPC Data EF = Exposure Frequency 
= Ingestion Rate ED = Exposure Duration 

Equation fo r Hazard Quotient "' Chronic Dai ly Intake (Nc)/Reference Dose 

Equation fo r Cancer Ri sk "' Chronic Dai ly Intake (Car) x Slope Factor 

CF = Conversion Factor DW"" Bodyweight . . . 

I Oral Care. Slo~ EPC from EPC from 
Analyte I Rill Oral Suriace Soil Total Soils 

: 1
1m •"-·•-davl I/moil< •-davl-1 (moil<o\ lm•il<o\ 

I I l\lolatile Organics I I 
Acetone 1.0E-01 NA I 7.08E-OJ 7. 75E-OJ 
Benzene I 

l.OE-OJ 2 9E-02 I 2.00E-OJ 2.00E-OJ 
Toluene i 2.0E-01 NA 6.7J E-OJ 6.76E-OJ 
Semivolatile Of2 anics 

I 2,4-Dinitro toluene 2.0E-OJ 6.8E-0 1 2.77E-OI 2.64E-OI 
2-Meth ylnaphthal ene 4.0E-02 NA 1.J OE-0 1 I.JOE-0 1 
2-Meth ylphenol 5.0E-02 NA 1.20E-Ol l.20E-OI 
3,3'-Dichlorobenridine NA 4.5E-OI 2.50E-0 1 2.4J E-OI 

1

J .Nitroaniline NA NA 6.04E-OI 5.87E-OI 
4-Nitroaniline I NA NA 6.04E-O I 5.87E-O I 
Acenaphthene I 6.0E-02 NA J .J OE-02 J .J OE-02 

1Acenaphthylene NA NA 9.60E-02 9.60E-02 
1Anthracene I J .OE-0 1 NA I 1.JOE-0 1 I.JOE-0 1 

NA I 7.JE-01 J .26E-Oi J .OIE-0 1 
' 

jBenzo( a)anth racene 
I Benzo(a)pyrene NA I 7.JE-+-00 J .J ?E-0 1 ·J . 1_2E-O I 

!Benzo(b)0uoranthene 
!Benzo(ghi)perylene 
IBenzo(k)fluo,anthene 
bis(2-Chloroisopropyl) eth er 
bis(2-Ethylhe,cy l)phthalate 

18utylbenzylphthal ate 
Carbazole 
Chrysene 
Di benz( a, h }an th racene 
Dibenzofuran 
Di•n•bu tylphth al ate 
Fluoranthene 
Fluorene 
lndeno( l ,2.3-cd)pyrene 
Naphthalene 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanth rene 
Pyrene 

1Pestiddes/PC Bs 
14,4'-DDD 
4.4'-DDE 

,4,4'-DDT 
IAldrin 
al pha-Chlordane 
Aroclor- 1254 
Aroclor- 1260 
beta•BHC 
delta-BHC 
Dieldrin 
Endosul fan I 
Endosul fan sulfate 
Endrin 
Endrin ketone 
IMC!al, 
!Antimony 

( "'enic 
Barium 
Cadmium 

1Copper 
1Lcad 
;Mercury 
!Selenium 
!Si lver 
ll1all ium 

IZinc 
Herbicides 
MCPA 
Nilroaromalics 
2.4-Dini1rotoluenc 
2.l>• D111i1ro1olucnc 

! 

! 

' 
! 

! 

; 

' 
' 
I 

I 

! 
I 

' I 
I 

I 
I 

NA 
NA 
NA 

4 OE-02 
2.0E-02 
2.0E-0 1 

NA 
NA 
NA 
NA 

I.OE-0 1 
4.0E-02 
4.0E-02 

NA 
4.0E-02 

NA 
J .OE-02 

NA 
J .OE-02 

NA 
NA 

5.0E-04 
J OE-01 
6.0E-05 
2.0E-0\ 
2.0E-05 

NA 
NA 

5 OE-05 
6 OE-OJ 
6.0E-OJ 
J OE-04 

KA 

4.0E-04 
J .OE-04 
7.0E-02 
5.0E-04 
4.0E-02 

NA 
J .OE-04 
5.0E-OJ 
5.0E-OJ 
8.0E-OS 
J OE-0 1 

5 OE-04 

2 OE-OJ 
I OE-0.1 

' 

I 
I 

' ' 
i 
I 
I 
I 

' ' 

I 

I 

I 

I 

' 

' 

i 
I 

' 
i 

7 JE-01 . 
NA 

7.JE-02 
7.0E-02 
l .4E•02 

NA 
2.0E-02 
7.JE-OJ 
7 JE+OO 

NA 
NA 
NA 
NA 

7.JE-0 1 
NA 

4.9E-OJ 
1.2E-OI 

NA 
NA 

2.4E-OI 
J.4E-O I 
J .4E-OI 
1 7Et-01 
I.JE-+-00 
2.0E+-00 
2.0E-+-00 
1.8E-+-OO 

NA 
I 6Et-01 

NA 
NA 
NA 
NA 

NA 
1.5E-+-OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

6 RE-01 
6 8E-OI 

Total Ml!_za rc_!___~ !j rnt and (~inccr Risk: 

i 

I 

I 

I 

I 
' 

I 
I 

I 
I 

I 

I 

I 
i 

I 

J .5JE-01 
2.91E-O I 
2.87E-OI 
2.29E-OI 
J . 17E-OI 
4.60E-02 
2.58E-0 1 
2.71E-OI 
2.79E-Oi 
J .60E-02 
2.95E-0 1 
2.60E-O I 
J .80E-02 
J .06E-OI 
J .70E-02 
9.50E-02 
6.7JE-OI 
J .OIE-0 1 
2.42E-0 1 

J .06E-OJ 
6.02E-OJ 
J .4 1E-OJ 
l.l6E-OJ 
I.I OE-OJ 

2.59E-02 
1.49E-OJ 
l.l 7E-OJ 
6.27E-OJ 
J .51E-OJ 
2.62E-OJ 
J .09E-OJ 
J .J4E-OJ 

7.97Et-OO 
5.65E-+-OO 
l.l2Et-02 
4.00E+-00 
9.20Et-0 1 
8.90Et-02 
l.50E-OI 
l.21E-+-OO 
I.OI E-+-00 
7. IOE-01 
2.15Et-02 

1.20Et-O I 

7 49E-02 
8 60E-02 

i 

Note Cells in this tab le were intentionally left blank due to a lack of tox icity daia 
NA :: Information not available 

J .18E-01 
2.74E-OI 
2.72E-01 
2.29E-O I 
J .26E-01 
4.60E-02 
2.48E-OI 
2. 78E-OI 
2.64E-O I 
J .60E-02 
2.75E-O I 
2.67E-O I 
J. 80E-02 
2.84E-O I 
J .70E-02 
9.50E-02 
6.JRE-01 
2.85E-OI 
2.51E-OI 

2.86E-OJ 
4 92E-03 
J. 12E-OJ 
I.J I E-OJ 
I.I OE-OJ 
2.60E-02 
2.50E-02 
l.40E-OJ 
I.JI E- OJ 
5.07E-OJ 
2.75E-OJ 
2.52E-OJ 
2.87E-OJ 
J.05E-OJ 

7.6 1E-+-OO 
5.5J E-+-OO 
l.24Et-02 
2.96E-+-OO 
7.80Et-OI 
9.47Et-02 
1.20E-OI 
9.80E-OI 
9.40E-OI 
5.70E-OI 
1.86Et-02 

7.27E-+-OO 

7 46E-02 
8 JIE-01 

I 
i 
I 

I 

Current Site Worker 
Intake 

(me/1, .. . dav ) 

INc) 

5.54E- 10 
1.57E- 10 
5.27E- l 0 

2. I 7E-08 
1.02E-08 
9.J9E-09 

2.58E-09 

1.02E-08 

1. 79E-08 
2.48E-08 
J .60E-09 

2.J IE-08 
2.04E-08 
2.97E-09 

2.90E-09 

5.27E-08 

1. 89 E-08 

2.67E-10 
1.06E-10 
8.6lE-1 1 

2.0JE-09 

4 91E- 10 
2.75E- IO 
2.05E- 10 
2.42E- IO 

6.24E-07 
4.42E-07 
1.0JE-05 
J . IJE-07 
7.20E-06 

1.1 7E-08 
9.47E-08 
7.9 1E-08 
5.56E-08 
1.68E-05 

9.J9E-07 

5 86E-09 
6 7JE-09 

I 

I 

I 

I 

I 
i 
I 

CCarl 

5.59E- l 1 

7.74E-09 

6.99E-09 

9. I IE-09 
9.42E-09 
9.87E-09 

8.02E-09 
6.40E-09 
8.86E-09 

7.2 lE-09 
7.58E-09 
7.SO E-09 

8.55E-09 

2.66E-09 
1.88E-08 

8.55E- 1 I 
1.68E-I O 
9.5JE-l 1 
J.80E-11 
J .OSE-11 

7.24 E- 10 
4.17E- 1 I 

I 75E-10 

l. 58E-07 

2 09E-0Q 
2 40E-09 

i 

' I 
' 

I 

Hazard 
Quotient 

6E-09 
5E-08 
J E-09 

IE-05 
JE-07 
2E-07 

4E-08 

JE-08 

4E-07 
IE-06 
2E-08 

2E-07 
5E-07 
7E-08 

7E-08 

2E-06 

6E-07 

5E-07 
4E-06 
IE-06 

IE-04 

IE-05 
5E-08 
J E-08 
8E-07 

2E-OJ 
IE-OJ 
IE-04 
6E-04 
2E-04 

4E-05 
2E-05 
2E-05 
7E-04 
6E-05 

2E-OJ 

JE-06 
7E-Otl 

I 

I 

I 

I 

I 
I 
' 
I 
I 

I 

Cancer 
Risk 

2E- 12 

5E-09 

JE-09 

7E-09 
7E-08 
7E-09 

6E- 10 
4E- 10 
IE- 10 

IE- 10 
6E- l 1 
6E-08 

6E-09 

IE-I I 
2E-09 

2E-1 I 
6E-11 
JE-11 
6E-10 
4E- l 1 

IE-09 
7E- 11 

JE-09 

2E-07 

IE-00 
2E-09 

7E-0 3 4 E-0 7 

cs = 
IR = 
CF = 
Fl = 
EF = 
ED = 
BW :: 
AT (Nc) = 
AT Car -

Assumptions for Curr,nt Site WorkH 
EPC Surface Only 

I 00 ms soi l/day 
I E-06 kg/mg 

I unitl ess 
20 days/year 
25 years 
70 kg 

9 125 days 
25550 da s 

I 

I 

I 
I 

I 

I 

' 
' 

I 

I 

I 
' 

Future fodustrlal Worker 
Intake 

(m•/1<•-dav\ 
INcl 

6.9JE-09 
1.96E-09 
6.59E-09 

2.71E-07 
1.27E-07 
l .17E-07 

J .2JE-08 

1. 27E-07 

2.24E-07 
J . IOE-07 
4.50E-08 

2.89E-07 
2.54E-07 
J .72E-08 

J .62E-08 

6.59E-07 

2.J?E-07 

J .J4E-09 
I JJE-09 
1.0SE-09 

2.5JE-08 

6.14E-09 
J .4JE-09 
2.56E-09 
J .02E-09 

7.80E-06 
5.5JE-06 
1. 29E-04 
J .9 1E-06 
9.00E-05 

1.47E-07 
1.1 8E-06 
9.88E-07 
6.95E-07 
2. IOE-04 

l . 17E-05 

7 JJE-08 
8 4 1 E-08 

I 
I 
I 

I 
' 
I 

' ' 

I 

I 
I 
I 

I 
I 
I 

/Carl 

6.99E-1 0 

9.68E-08 

8.74E-08 

1. 14 E-07 
1. 18E-07 
1.2JE-07 

1.00E-07 
8.00E-08 
1.I IE-07 

9.02E-08 
9.47E-08 
9.75E-08 

l.07E-07 

J .J2E-08 
2.J5E-07 

1.07E-09 
2. IOE-09 
l.1 9E-09 
4.75E- 10 
J .84E-10 

9.05E-09 
5.2 1E- 10 

2. I 9E-09 

1.97E-06 

2 62E-08 
JO IE-08 

I 

Hazard 
Quotient 

7E-08 
7E-07 
J E-08 

IE-04 
J E-06 
2E-06 

5E-07 

4E-07 

6E-06 
2E-05 
2E-07 

JE-06 
6E-06 
9E-07 

9E-07 

2E-05 

8E-06 

7E-06 
4E-05 
2E-05 

IE-OJ 

IE-04 
6E-07 
4E-07 
IE-05 

2E-02 
2E-02 
2E-OJ 
8E-OJ 
2E-OJ 

5E-04 
2E-04 
2E-04 
9E-OJ 
7E-04 

2E-02 

4E-0~ 
BE-05 

9E-02 

Cancer 
Risk 

2E-l 1 

7E-08 

4E-08 

8E-08 
9E-07 
9E-08 

7E-09 
6E-09 
2E-09 

2E-09 
7E-I O 
7E-07 

8E-08 

2E-IO 
J E-08 

J E-1 0 
7E-I O 
4E- 10 
8E-0 9 
5E-10 

2E-08 
9E- IO 

4E-0 8 

JE-06 

2E-08 
2E-08 

SE-06 

cs = 
IR = 
CF = 
Fl = 

Assumptions for Futu~ lnduSlrial Workr:r­
EPC Surface Only 

EF = 
ED = 
BW ::: 
AT (Nc) = 
AT Car -

l 00 mg so il/day 
IE-06 kg/mg 

I un itJ css 
250 days/year 

25 years 
70 ks 

9 125 days 
25550 da s 

I 

i 

I 



i"Equation for Intake (mg/kg-day)= 

TABLE B-17P0-6 

CA LC ULA TION OF I NTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME)- POST REMEDIATIO N 

SEAD-17 Feasibili ty Study 

Seneca Army Depot Activity 

CS.x IR x CF x Fl x EF x ED 
BWxAT 

'.Y.ariahles..(.A.s..s..ump_timls....fur...Ea.ch_.R_e_c_epJ.o.r are I isted at 1be Bortom): 
:CS= ChemicaJ Concent ration in Soi l, from Soi l EPC Data EF = Exposure Frequency 
IR= Ingestion Rate ED = Exposure Duration 

Equation fo r Hazard Quotient= Chron ic Dail y Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Ch ronic Daily Intake (Car) x S lope Facto r 

f,: F = Conversion Factor BW = Bodyweight 
l!fl l'.oe , ;nn ln n AT a •-- T ;_ 

Analytr 

Volalilr Organics 
Acetone 
Benzene 
Toluene 
Sc:mivola lilr Organics 
2,4-Di nitroto luene 
2-Methylnaphthalene 
2-Methylphenol 
J,3' -Dichlorobenzidine 

13-Nitroaniline 
14-Nitroaniline 
IAcenaphthene 
Acenaph1hylene 

1 Anthracene 
JBenz.o(a)anthracene 
IBcnz.o(a)pyrene 
1Benz.o(b)fluoranthene 
!Benz.o(ghi)pery lene 
1B en ro(k) fl uo ran then e 
lbis(2-Chloroisopropyl) ether 
lbis(2-Eth ylhexyl)phthalate 
Butylbenzylphthalate 
lcarbaz.ole 
rChrysene 
jDibenz.(a,h)anthracene 

IDibenzofuran 
Di -n-buty lphthalate 

!Fluoranthene 
Fluorene 

jlndeno( l ,2,J-cd)pyrene 
!Naphthalene 
IN-Nitrosodiphenylamine 
;Pentach torophenol 
IPhenanthrene 
1Pyrene 
lresticides/PCBs 
4,4' -DDD 

14.4'-DDE 
14,4'-DDT 
JAldrin 
!alpha-Chlordane 
iA roclor-1254 
!Aroclor- 1260 
lbeta-BHC 
tdeha-BHC 
!Dieldrin 
!Endosulfan I 
•Endosulfan sulfat e 
'Endrin 
'Endrin ke1one 
1Met,1ls 
,Antimony 
1Arseni c 

1Barium 
jCadmium 
1Copper 
,Lead 
:M ercury 
/Se lenium 
!S ilver 

!Thallium 
Zinc 
Herbicides 
MCPA 
Nit roriroma tir s 
2. 4 •D ini I rotohh.'lh.' 
2.6- Diniirotoluc ne 

I Oral 
Rm 

I 
I (mg/kg-da ,l 

I 
' 

I 
I 
I 
I : 

! 

i 

i 

! 

' 

: 

' 

I 
! 
I 

I 
I 

I 0E-0 1 
J .0E-0J 
2.0E-01 

l .0E-0J 
4.0E-02 
5.0E-02 

NA 
NA 
NA 

6 0E-02 
NA 

J .0E-01 
NA 
NA 
NA 
NA 
NA 

4.0E-02 
l .0E-02 
2.0E-01 

NA 
NA 
NA 
NA 

I.OE-OJ 
4.0E-02 
4.0E-02 

NA 
4.0E-02 

NA 
J .0E-02 

NA 
J .0E-02 

NA 
NA 

5 0E-04 
J .0E-05 
6 0E-05 
2.0E-05 
2.0E-05 

NA 
NA 

5.0E-05 
6.0E-03 
60E-0J 
J 0 E-04 

NA 

4.0E-04 
J .0E-04 
7.0E-02 
5 0E-04 
4 0E-02 

NA 
J .0E-04 
5.0E-0J 
5.0E-03 
8.0E-05 
J .0E-01 

5 0E-04 

c OE-OJ 
I OE- OJ 

Ora l Surface Soil 
Care . Slope I EPC from 

l(mnJ\. •-dav1- j (m ,/L-n, 

' 
I 
I 

I 
I 

i 
i 
I 
I 
I 

I 

I 
! 

I 
I 

I 

i 
! 
I 

I 

I 

' 

' 

I 

I 
: 

I 

! 
I 
I 

I 
I 

NA 
2.9E-02 

NA 

6.SE-0 1 
NA 
NA 

4.5E-0I 
NA 
NA 
NA 
NA 
NA 

7.JE-01 
7.JE+-00 
7.JE-01 

NA 
7.JE-02 
7.0E-02 
1.4E-02 

NA 
l .0E-02 
7.JE-0J 
7.JE+-00 

NA 
NA 
NA 
NA 

7.JE-01 
NA 

4.9E-0J 
l.lE-0 1 

NA 
NA 

l .4E-0 I 
J.4E- 0 I 
J.4E-0I 
1.7E+-OI 
1. JE+-00 
2.0E+-00 
2.0E+-00 
1.SE+-00 

NA 
1.6E+-OI 

NA 
NA 
NA 
NA 

NA 
UE+-00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

6 8[-01 
6 8[-01 

i 

I 
I 

I 
I 

I 
I 
I 

I 
I 
' 
I 

i 
I 

I 
I 
I 
I 

I 
i 

7.08E-0J 
2.00E-0J 
6 7JE-0J 

2.77E-0 1 
I.JOE-OJ 
1.20E-0 1 
2.50E-0 I 
6 .04E-0I 
6 .04E-0I 
J .J0E-02 
9 .60E-0 l 
I.JOE-OJ 
J .26)o-0 1 
J .J7E-0 I 
J .5JE-0 I 
2.9 JE-0 I 
l .87E-0 J 
2.29E-0 1 
J . 17E-0 I 
4.60E-02 
l .58E-0I 
2.7 JE-0I 
2.79E-0I 
J .60E-0l 
2.95E-0 J 
2.60E-0J 
J .S0E-02 
J .06E-0 I 
J .70E-0l 
9 .50E-02 
6 .7JE-01 
J .0IE-01 
2.42E-0 I 

J .06E-0J 
6 .02E-0J 
J.41E-0J 
l.l6E-0J 
I.J OE-OJ 

2.59E-02 
l.49E-0J 
l.l7E-0J 
6 .27E-0J 
J .51 E-0J 
l .62E-0J 
J .09E-0J 
J .J4E-0J 

7.97E+-00 
5.65E+-O0 
l.llE+-02 
4.00E+-00 
9.20E+-O I 
8.90E+-02 
1. 50E-0 1 
l.2 IE+-OO 
1.0JE+-00 
7. I0E-01 
2.15E+-Ol 

l. 20E+-OI 

7 49E-02 
8 60E-02 

' 

I 

I 

I 

l 

EPC from 
Total Soi ls 

(m,/1,n\ 

7.75E-0J 
2.00E-0J 
6.76E-0J 

2.64E-0 I 
I.J0E-0 1 
1.l0E-01 
2.4JE-0I 
5.87E-0 I 
5.87E-0 J 
J .J0E-02 
9.60E-02 
I.JOE-OJ 
l.O IE-0 1 
J .12E-0I 
J . I SE-0 1 
2.74E-0 1 
l .72E-0I 
l .l9E-0J 
J .26E-0 I 
4.60E-0l 
2.48E-01 
2. 78E-0J 
2.64E-0J 
J .60E-02 
l .75E-0J 
l .67E-0I 
J .S0E-02 
2.84E-0J 
J .70E-0l 
9.50E-0l 
6.JSE-01 
2.85E-0I 
2.5 JE-0I 

l .86E-0J 
4.92E-0J 
J . l2E-0J 
I.JIE-0J 
I. JOE-OJ 
2.60E-0l 
2.50E-0l 
l.40E-0J 
I.JJE-03 
5.07E-0J 
l .75E-0J 
l .52E-0J 
l .87E-0J 
J .05E-0J 

7.6 1E+-OO 
5.5JE+-OO 
l.24E+-Ol 
l .96E+-O0 
7.S0E+-0 1 
9.47E+-Ol 
l.20E-0 I 
9.S0E-0 1 
9.40E-0 1 
5.70E-0 I 
1.86E+-Ol 

7.27E+-O0 

7 46E-02 
8 J I E- 02 

Tornl Hn za rd Q uoti en t and Ca ncer Risk : ~ __________ _ 

I 
I 

i 

I 
! 

i 
I 

I 
I 
I 

Future Construction Wor.k~r 
lnta~ 

/m oil< -dav\ 
/Nrl 

J .64E-08 
9.J 9E-09 
J . 17E-08 

1.24E-06 
6. I JE-07 
5.64E-07 

I .55E-07 

6. I JE-07 

I 0SE-06 
J. 5JE-06 
2.16E-07 

l. 29E-06 
1.25E-06 
1. 78E-07 

l.74E-07 

J .00E-06 

1. IBE-06 

1.47E-08 
6. 15E-09 
5. 17E-09 
1.22E-07 
l.17E-07 

2.J8E-08 
l.l9E -08 
I. JSE-08 
l.l5E-08 

J .57E-05 
l .60E-05 
5.SlE-04 
l.l9E-05 
J .66E-04 

5.64E-07 
4.60E-06 
4.41 E-06 
2.68E-06 
8.74E-04 

J.4 1E-05 

J 50[-07 
J 90[-07 

i 
I 

I 

i 
! 
j 

' ; 
i 
I 

' I 
I 
I 
I 
I 
I 

ICar) 

l.l4E-10 

I. 77E-08 

l.6JE-08 

l .02E-08 
l .09E-08 
2. IJE-08 

l.82E-08 
l.54E-08 
2. l 9E-08 

l. 66E-08 
l.87E-08 
l.77E-08 

l.9 1E-08 

6.l7E-09 
4.28E-08 

l. 92E-10 
J .J0E-1 0 
2.09E-I 0 
8.79E- 1 I 
7.JSE-11 
1.74E-09 
1.68E-09 
9 .J9E-I I 

J.40E- I0 

J .71E-07 

, 0 1 E-09 
5.58E-09 

I 
! 

Hazard 
Quotient 

4E-07 
JE-06 
lE-07 

6E-04 
2E-05 
IE-05 

JE-06 

2E-06 

JE-05 
SE-05 
IE-06 

IE-05 
JE-05 
4E-06 

4E-06 

IE-04 

4E-05 

JE-05 
2E-04 
9E-05 
6E-0J 
6E-0J 

5E-04 
2E-06 
lE-06 
4E-05 

9E-02 
9E-0l 
SE-OJ 
JE-02 
9E-0J 

2E--OJ 
9E-04 
9E-04 
JE-02 
JE-0J 

7E-02 

lE-04 
4E-04 

JE-01 

I 

i 
I 

i 
I 
I 
I 

Cancer 
Risk 

4E-ll 

IE-08 

7E--09 

IE-08 
lE-07 
lE-08 

IE-09 
IE-09 
JE-10 

JE-10 
IE- JO 
IE-07 

IE-08 

JE-1 I 
5E-09 

5E-1 I 
IE-1 0 
7E- I I 
JE-09 
IE-J O 
JE-09 
JE-09 
2E- 10 

5E-09 

6E-07 

J [-09 
4E-09 

9E-07 

I 

I 
I 

I 
I 
I 
I 

I 
I 

I 

I 

I 

Future Tre,isoa,ser Child 
Intake 

(moll< -dav\ 
fNcl 

J .88E-09 
l.l0E-09 
J .69E-09 

1.12E-07 
7. I lE-08 
6.58E-08 

1.S IE-08 

7. I lE-08 

l.l5E-07 
l.74E-07 
l .52E-08 

l. 62E-07 
J.4 2E-07 
l .0SE-08 

l .0JE-08 

J .69E-07 

1.JJE-07 

1.87E-09 
7.45[- J0 
6.0JE- 10 

1.42E-08 

l.44E-09 
l. 92E-09 
1.44E-09 
I 69E-09 

4.J7E-06 
J . I0E-06 
7.lJE-05 
2. 19E-06 
5.04E-05 

8.l2E-08 
6.6JE-07 
5.5JE-07 
J .89E-07 
l.lSE-04 

6 58E-06 

4 I0E-08 
4 7 1 E-08 

I 
I 
! 
I 

I 
I 

I 
I 

I 

: 

(Carl 

7.8JE-1 I 

1.0SE-08 

9 .78E-09 

1.28E-08 
l.l2E-08 
I.JSE-08 

1.12E-08 
8.96E-09 
1.24E-08 

1.01 E-08 
1.06E-08 
1.09E-08 

1.20E-08 

J . 72E-09 
2.6JE-08 

1. l0E-1 0 
2.J6E-I0 
1.JJE-10 
5.J2E- 11 
4.J IE-11 

1.0 IE-09 
5 SJE- 1 I 

2.45E- I0 

2.2 1 E-07 

2 9J E-09 
J J7E-09 

I 
I 

Hazard 
Quotient 

4E-08 
4E-07 
2E-08 

SE-05 
lE-06 
IE-06 

JE-07 

2E-07 

JE-06 
9E-06 
IE-07 

lE-06 
4E-06 
5E-07 

5E-07 

I E-05 

4E-06 

4E-06 
2E-05 
IE-05 

7E-04 

7E-05 
JE-07 
2E-07 
6E-06 

IE-02 
I E-02 
IE-OJ 
4E-0J 
IE-OJ 

JE-04 
IE-04 
IE-04 
5E-0J 
4E-04 

IE-02 

2[-05 
5E-05 

SE-02 

11 / 11 /99 

Cancer 
Risk 

2E-12 

7E-09 

4E-09 

9E-09 
I E-07 
IE-08 

SE-IO 
6E-I0 
2E-IO 

2E-10 
SE-II 
SE--08 

9E-09 

2E-I I 
JE-09 

JE-1 I 
8E-1 I 
5E- 1 I 
9E-J0 
6E- ll 

2E-09 
IE-JO 

4E-09 

JE-07 

2[-09 
lE-09 

6E-07 

I
CS = 
IR = 
CF = 
Fl = 

Assumptions for Futurt Cons truclion Workrr 
EPC Surface and Subsurface 

480 mg soil/day 
cs= 
TR = 
CF = 
Fl = 
EF = 
ED= 

Assumptions for Future Truspasser Child 
EPC Surface Only 

No,e Ce ll s in thi s table were inten1ionall y left blank due 10 a lack o f toxici ty data 
NA= Infonna1ion not availabl e 

EF = 
ED = 
BW = 
AT(Nc) = 
AT Car = 

IE-06 kg/mg 
I unitl ess 

250 days/yeru 
I years 

70 kg 
365 days 

25550 da •s 

BW = 
AT (Ne) = 
AT Car = 

200 mg soi l/day 
I E-06 kg/mg 

I unitless 
50 days/year 

5 years 
50 kg 

1825 days 
25550 da s 

Pti@.C 2ofJ 



T ABLE B-17P0 -6 
CALCULATION OF INTAKE AND RISK FRO M T HE INGESTION OF SO IL 

REASO NA BLE MAXIMUM EXPOSURE (RM E)- POST REMEDIATION 
SEA D-17 Feasi bility Study 

Seneca A rmy Depot Acti vity 

!:Equation for Intake (mg/kg-day) = CS x IR x CF x FI x EE x ED 
I -•U 
~ ari.ab.l.es.1A.s..s.umP1irnuor...Ea.c~ep10UJ.C..Lis_tcd at the Oonom)· 
CS= Chemical Concentration in Soi l, from Soil EPC Data EF = Exposure Frequency 

Equation for Hazard Quotient = Chronic Dai ly Intake (Nc)/Reference Dose 

Equation for Cancer Risk= Chronic Dai ly Intake (Car) x Slope Factor 
]R = Ingestion Rate ED = Exposure Duration 
FF= Conversion Factor BW = Bodyweight 
'Fl ; .,.,.;M , . ..... . ,. AT ; A ...... ; .. Time 

I Oral Care. Slope EPC from EPC from I ' Analyle I RID Oral Surface So il Total Soils 

_WJ.!g/kg-dayl m ,A.. •-dav). l m•/1,.,\ /m,/1,.,\ 

1Volatile Organics i I !Acetone I 0E-01 NA 

I 
7.08E-03 7.75E-0J I Benzene 3.0E-03 I 2.9E-02 2.00E-03 2.00E-03 

Toluene 2 0E-01 NA 6.7JE-0J 6 76E-0J 
Semivolatile Organics 

I 
I 

2,4-Dinitroioluene 2.0E-03 6.SE-01 2.77E-0I 2.64E-0I 
2-MethylnaphthaJene 4.0E-02 NA l.30E-0 1 l.30E-01 
2-Methylphenol I S.0E-02 I NA 1.20E-0 I 1.20E-0I 
3,3'-Dichlorobenzidine NA 

! 
4.SE-01 2.S0E-0 1 2.43E-0 I 

3-Nitroani line NA NA 6.04E-0I 5.87E-0 I 
4-Ni lroani line I NA i NA 6.04E-0 I S.87E-0 I 
Acenaphthenc I 6.0E-02 NA 3.J0E-02 3.J0E-02 
Acenaphthylenc . NA I NA 9.60E-02 9.60E-02 I 
Anlhracene l .0E-01 

I 
NA l.30E-01 l.30E-0 1 

Benz.o(a)anthracene NA 7.JE-0 1 3.26E-01 3.OIE-01° 
Benz.o(a)pyrene NA 7.JE-+-00 3.37E-01 · J . 12ic-01 
Benz.o(b)nuoranlhene NA 7.JE-01 3.53E-0I 3. ISE-0 1 
Benz.o(ghi)pery lene NA NA 2.9 1E-0 1 2.74E-0I 
Benz.o(k)nuoranthene NA 7.JE-02 2.87E-0 I 2.72E-0 I 
bis(2-Chloroisopropyl) ether 4.0E-02 7.0E-02 2.29E-0I 2.29E-0 I 
bis(2-Ethylhexyl)phthalaie ; 2.0E-02 l. 4E-02 3.17E-0I 3.26E-0I 
Butylbenzylphthalate 2.0E-0 1 I NA 4.60E-02 4.60E-02 
Carbazole NA 2.0E-02 2.S8E-01 2.48E-0I 

rhryscne NA 7.JE-03 2.71E-01 2.78E-0I 
Dibcnz(a,h)anthracenc NA I 7.3E+o0 2.79E-0 I 2.64E-0 I 
Dibenzofuran NA NA J .60E-02 3.60E-02 
Di-n-butylphthalate I.0E-01 NA 2.95E-0 I 2.7SE-0I 

I \Fluoranthene 4.0E-02 I NA 2.60E-0 I 2.67E-0I 

IFluorene I 4 0E-02 I NA 3.80E-02 3.80E-02 
lndeno( 1,2.3-cd)pyrene NA 7 JE-01 3.06E-0 I 2.84E-0I 
1Naphthalene 4 0E-02 NA J .70E-02 3.70E-02 
IN-N i1 rosodiphcnylamine NA . 4 9E-03 9.50E-02 9.50E-02 
I Penlachlorophenol 3 0E-02 

! 
1.2E-0I I 6.73E-0 I 

I 
6.J8E-0I 

!Phenanthrene ' NA NA 3.0 IE-01 2.85E-0 I 
Pyrcnc 3 0E-02 NA I 2.42E-0 I 2.SIE-01 
Pcsticides/PCBs I I 
4,4 '-DDD NA 2.4E-01 I 3.06E-03 2.86E-0J 
4,4·-DDE NA 3.4E-0I 

I 
6.02E-03 4.92E-0J 

4.4'-DDT 5.0E-04 3.4E-0 I 3.41E-03 3.12E-03 
Aldrin 3.0E-0S l.7E+ol l.36E-0J l.3 IE-03 
!alpha-Chlordane 6.0E-0S l.3E+o0 1. I0E-03 1.I 0E-03 

IAroclor- 1254 2.0E-0S 2.0E+o0 

I 
2.60E-02 

Aroclor- 1260 2.0E-0S 2.0E+o0 2.59E-02 2.S0E-02 
beta-BHC NA I 1.SE-+-00 l. 49E-0J l. 40E-03 
Jdelta-BHC NA NA ! l.37E-0J l.3IE-03 
!Dieldrin SOE-OS I 6E+ol 6.27E-03 S.07E-0J 
JEndosulfan I 6.0E-0l NA ! 3.SIE-03 2.75E-0l 
Endosulfan sulfate 60E-0J NA 2.62E-03 2.52E-03 

+Endrin 3 0E-0> NA 3.09E-0l 2.87E-03 
IEndrin ke1on e NA NA 3.34E:0l 3.0SE-03 
JMeials 
An1imony 4 0E-04 NA 7.97E-+-OO 7.61E+o0 
Arsenic J 0E-04 I SE+o0 S.6SE-+-OO 5.53E-+-OO 
Barium 7.0E-02 NA l.32E+o2 l. 24E+02 
Cadmium ~.0E-04 NA 4.00E-+-00 2.96E-+-OO 
Copper 4 0E-02 NA 9.20E+o l 7.S0E+o l 
Lead NA NA 8.90E+o2 9.47E+o2 
Mercury 3.0E-04 NA U0E-01 l.20E-0 1 
Selen ium 5.0E-03 NA l.2 1E-+-OO 9.80E-01 
Silver S 0E-03 NA I.0 I E-+-00 9.40E-0I 
Thal lium 8.0E-05 NA 7. I0E-0 1 5.70E-0 I 
Zinc 3 0E-0 1 NA 2.1 SE+o2 1. 86E+o2 
Herbicides 
MCPA 5 0E-04 NA I 20E+ol 7.27E+o0 
Ni1roaromatics 
2.4-D1ni1ro1oluene 2 CJE-OJ 6 RE-0 1 7 49E-02 7 46[-02 
2.6-Dinitrotolucne I 0E-0.l 6 SE- 01 8 60E-02 8.3 1 E-02 

To tal !!az~ cl Qu~.!Jcn_! :111d Ca nce r RJ.§_k: 

I 
I 
I 

I 

I 

I 
I 
I 

I 
I 

i 
I 

Future Dav Care Center Child 
Intake 

lm,11, -dnl 
INcl 

6.47E-08 
l .8JE-08 
6 15E-08 

2.SJE-06 
1. 19E-06 
1. I0E-06 

3.0IE-07 

l. 19E-06 

2.09E-06 
2.89E-06 
4.20E-07 

2.69E-06 
2.37E-06 
3.47E-07 

J.38E-07 

6 I SE-06 

2.21 E-06 

3. 1 IE-08 
1.24E-08 
1.00E-08 

2.37E-07 

5. 7JE-08 
3.21E-08 
2.39E-08 
2.82E-08 

7.28E-05 
S.16E-0S 
I 2 1E-0l 
l .6SE-0S 
8.40E-04 

1.37E-06 
1.IIE-0S 
9.22E-06 
6.48E-06 
1.96E-0l 

I I0E-04 

6 84E-07 
7 85E-07 

I 
I 
I 
I 

I 
I 
I 

I 
I 

I 

I 
I 
I 
I 

lCarl 

1.57E-09 

2. 17E-07 

1.96E-07 

2.55E-07 
2.64E-07 
2.76E-07 

2.2SE-07 
1.79E-07 
2.48E-07 

2.02E-07 
2. I 2E-07 
2.18E-07 

2.40E-07 

7.44E-08 
S.27E-07 

2.40E-09 
4.71E-09 
2.67E-09 
1.06E-09 
8.6 1E-1 0 

2.0JE-08 
I 17E-09 

4.9 1 E-09 

4.42E-06 

5 86[-08 
6.7JE-08 

I 
I 

I 
I 

! 

I 
I 
I 

I 
I 
! 
I 

I 
I 

i 
I 

Hazard 
Quotient 

6E-07 
6E-06 
JE-07 

I E-03 
3E-0S 
2E-0S 

SE-06 

4E-06 

5E-0S 
IE-04 
2E-06 

JE-05 
6E-05 
9E-06 

SE-06 

2E-04 

7E-0S 

6E-05 
4E-04 
2E-04 

IE-02 

IE-OJ 
SE-06 
4E-06 
9E-05 

2E-OI 
2E-0 I 
2E-02 
7E-02 
2E-02 

5E-0l 
2E-0l 
2E-03 
SE-02 
7E-03 

2E-0I 

)E-0> 
8E-04 

BE-01 

I 
I 

I 

I 
I 
I 

! 

I 
I 

I 

Cancer 
Ri sk 

SE- I I 

IE-07 

9E-08 

2E-07 
2E-06 
2E-07 

2E-08 
IE-08 
JE-09 

4E-09 
2E-09 
2E-06 

2E-07 

4E- 10 
6E-08 

6E- I0 
2E-09 
9E-10 
2E-08 
IE-09 

4E-08 
2E-09 

8E-08 

7E-06 

-IE-08 
5[-08 

I E-OS 

I 
I 

i 

I 
I 

I 
' 

I 
I 
I 

I 
I 
I 
I 

I 

I 
I 

F uture Dav Cue Center Adult 
Intake 

fm• /1, • -d•vl 
INcl 

6.93E-09 
l.96E-09 
6.59E-09 

2.7 1E-07 
1.27E-07 
1.17E-07 

3.2JE-08 

1.27E-07 

2 24E-07 
3. I0E-07 
4.S0E-08 

2.89E-07 
2.54E-07 
3. 72E-08 

l .62E-08 

6.S9E-07 

2.37E-07 

3.34E-09 
l.3JE-09 
I 0SE-09 

2.SJE-08 

6 14E-09 
l.43E-09 
2 56E-09 
3.02E-09 

7.80E-06 
5.5JE-06 
l.29E-04 
3.91E-06 
9.00E-0S 

1.47E-07 
l. 18E-06 
9.88E-07 
6.95E-07 
2. I0E-04 

I I 7E-0S 

7 JJE-08 
8 4 IE-08 

I 

I 

I 

I 
I 

I 

I 
! 
I 

I 

i 
I 

I 
I 

I 
I 

ICar\ 

6.99E- I0 

9.68E-08 

8 74E-08 

l.1 4E-07 
l.l8E-07 
l.23E-07 

1.00E-07 
8.00E-08 
I.I IE-07 

9.02E-08 
9.47E-08 
9.7SE-08 

1.07E-07 

3.32E-08 
2.JSE-07 

1.07E-09 
2. I0E-09 
l.19E-09 
4.7SE- 10 
3.84E- I0 

9.0SE-09 
S.2 1E-10 

2 I 9E-09 

l.97E-06 

2 62: E-08 
J 0 IE-08 

I 
I 
I 
I 

Haurd 
Quotient 

7E-08 
7E-07 
JE-08 

IE-04 
JE-06 
2E-06 

SE-07 

4E-07 

6E-06 
2E-0S 
2E-07 

JE-06 
6E-06 
9E-07 

9E-07 

2E-0S 

8E-06 

7E-06 
4E-0S 
2E-0S 

IE-03 

IE-04 
6E-07 
4E-07 
IE-OS 

2E-02 
2E-02 
2E-0l 
SE-03 .· 
2E-03 

5E-04 
2E-04 
2E-04 
9E-03 
7E-04 

2E-02 

4[-05 
8E-05 

9E-02 

11 / 11199 

Cancer 
Risk 

2E- 11 

7E-08 

4E-08 

8E-08 
9E-07 
9E-08 

7E-09 
6E-09 
2E-09 

2E-09 
7E- 10 
7E-07 

8E-08 

2E-10 
JE-08 

JE- 10 
7E- 10 
4E- I0 
8E-09 
SE- 10 

2E-08 
9E- I0 

4E-08 

lE-06 

2E-08 
2E-08 

SE-06 

I 

I 

Assumptions fo r Future Day Care C~nter Child Assu mptions fo r Future Day Care Center Worker 

Note Cells in thi s table were intentionall y left blank due to a lack of toxicity data 
NA = Info rmation no1 avai lable 

CS ; EPC Surface Only 
IR = 200 mg soi l/day 
CF; I E-06 kg/mg 
Fl = I un itl ess 
EF = 250 days/year 
ED = 6 years 
BW ; 15 kg 
AT(Nc) ; 2 190 days 
AT Car c 25550 davs 

CS c EPC Surface Only 
JR = 100 mg soil/day 
CF ; I E-06 kg/mg 
Fl = I uni tl ess 
EF = 250 days/year 
ED = 25 years 
BW ; 70 kg 
AT(Nc) ; 9 125 days 
AT Car ; 25550 da s 



Equation fo r lnLlkc (mg/kg-cfay) "" 

TABLE B-1 7PO-7 
CALCU LATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SO IL 

REASONABL E MAXIMUM EXPOSURE (RME) - POST REMEDIATION 
SEA D-1 7 Feasibil ity Study 

Sen eca Army Depo t Activity 

C5.x.CT...uA.x..AE.xAB_S___x__EE_x_.EO ~ BW X AT Equa1ion for Ha.uni Quoti ent c Chronic Daily Intake (Nc)/Rcfcn:ncc Dose 
lY,riabkuA.rnlm1Uim\UllLEoolul.e«ptoL""'-1.iste.<Ul.lh<.llDJtom); I 

I 
CS = ChcmicaJ Conccntra1 ion in Soil. from Soil EPC Data EF ""Exposure Frequency Equation for Cancer Ri sk"" Chronic Daily Intake (Car) x Slope Factor 
CF = Con\'crsion Factor ED = Exposure Duration 
SA = Su rface Arc..l Conlact BW = Bodyweight . 
AF= Adherence Factor AT = Averaging Time 
, nc - A •P--•jn n rA ~•- p 

C urrent Site \ Vorker Future lndustria\ Worker 
Analyte Huard C ance r Hazard 

-d• Quotient Ri sk -da Quotienl 
Car Car 

ivolatile Organics 
1Acc1onc I. OE-OJ NA NA 7.08E-OJ 
[Benz.enc 2.9E-OJ J . IE-02 NA l .OOE-03 
jTol ucm: l 0E-01 NA NA 6 .7JE-OJ 
IScmi vo l1t il e Organics 
2, 4-Dinitrololucnc l .0E-03 6 .SE-01 NA l .77E-Ol l .64E-0 1 
2-Mcthylnaphthal cnc NA NA NA I.JOE-OJ I.JOE-O J 
2-Mcthylphenol 5 .0E-02 NA NA l .l0E-01 1.20E-O l 
3,3' •Dich lorobcnzidi nc NA 4.lE-01 NA l .50E-01 l.4JE-Ol 
3-Nitroani linc NA NA NA 6.04E-01 5.87E-01 
4-Nitroanilinc NA NA NA 6.04E-Ol 5.87E-O l 
Accnaphlhcnc 6 0E-02 NA NA J .J0E-02 J .J0E-02 
Accnaphthylcne NA NA NA 9 .60E-Ol 9 .60E-02 
An lh r.:icc:nc J .0E-01 NA NA I.JOE-OJ I.JOE-OJ 
Benzo(a)anthraccnc NA 7 JE-01 NA J .26E-Ol J .0IE-01 
Bcnzo(a)pyrene NA l.8E+0 l NA J .J7E-Ol J . llE-01 
Benzo(b)fluoranthcne NA 7.JE-0 1 NA J .5JE-Ol J .18E-01 
Benzo(gh i)pcf)'icnc NA NA NA l ._91E-O l l .74E-Ol 
Benzo(k)fluoranthcnc i NA 7.JE-02 NA 2".87E-Ol 2.72E-O l 
bis(2-C hloro isopropy l) ether 1 4.0E-02 NA NA 2.29E-01 2.29E-01 

~~g;!~~-7~~~~:i~alatc I 1.0E-02 2.8E-02 NA J .17E-O! J .26E-O l 
2.0E-01 NA NA 4.60E-02 4 .60E-Ol 

Ca.rb.uolc I NA 2.0E-02 NA l .58E-01 l.48E-0 1 
Ch rvsene NA 7.JE-03 NA l .7 1E-OI 2.78E-Ol 
Di ~ nz(a, h)anthraccnc NA 7.lE+OO NA 2.79E-01 2.64E-01 
Dibcnzofuran NA NA NA J .60E-02 J .60E-02 

!Di•n·buty lphthalatl.' 9 .0E-02 NA NA 2.95E-Ol 2.75E-0 l I 
Fl uoranthene 4.0E-02 NA NA l .60E-01 l .67E-O l 
Fluorenc 4.0E-02 NA NA J .80E-02 l .80E-02 
lndcno( 1,2.3--cd)pyrcnc NA 7.JE-01 NA l .06E-O l 2.84E-Ol 
Naphthalen e 4 0 E-02 NA NA J .70E-02 J .70E-Ol 
N-Ni1rosodiphcn~·laminc NA 4.9E.03 NA 9.50E-Ol 9.50E-Ol 
Pcn tac.hlorophcnol J .0E-02 l.2E-Ol 0.01 6.7JE-01 6 .J8E-O l J .06E-08 1.09E-08 IE-06 IE-09 J .8lE-07 l.36 E-07 I E-05 
Phenanthrenc NA NA NA l .0IE-01 l .85E-Ol 
Pyrcnc J 0E-02 NA NA 2.42E-0 1 2.5 1E-01 
Pesti cides/PCBs 
4,4·-DDD NA l.2E+OO NA J .06E-OJ I 2.86E-OJ 

14.4 '·DDE NA 1.7E+00 NA 6.02E-OJ 4 .92 E-OJ 
14 4'•DDT 1.0E-04 1.7[+00 NA 3.4 IE.03 J .12E-03 

\Aldrin l.5E-05 J.4E+ol NA 1.36[.03 I.J IE-03 
.alpha-Chl ordane 6 .0E-05 I.JE+o0 NA 1.I 0E-03 1.I0E-03 
IAroc lo r· 1254 l .8E.05 2.2E+OO 0 .06 l .60E-Ol 
1Aroclor-1 260 l.8E-05 2.lE+OO 0.06 l.59E-02 l .50E-02 7.06E-09 2.52E-09 I 4E-04 6E-09 8.8lE-08 J . l lE-08 5E-OJ 
lbct.>-BHC NA 1.8E+OO NA 1.49E-OJ 1.40E-OJ 
idcha-D I-I C NA NA NA l .37E.03 I.JIE-OJ 

ID;eidrin 2.5E-05 J .2E+0l NA 6.27E-OJ 5.07E-OJ 
Endosulfan I 6 .0E-03 NA NA J .5 1E-O J 2 .75E-OJ 
Endosu lfan sulfat e 6.0E-03 NA NA 2.6lE-0J 2.52E-Ol I 

Endrin J 0 E-04 NA NA J .09E-OJ 2.87E-Ol 
lEndrin kclonc NA NA NA J .34E-OJ l .05 E-03 
iMetals 
An lim on~ 4.0E-04 NA NA 7.97 E+OO 7 6 1E+OO 
Arsenic 2 4[-0.J I 9 E-OO 0 00 1 5 65E•00 5 53 E..._00 2 57E-08 9 16E-09 IE-04 2E-0X 3 2 1E-07 I l lE-07 I E-03 

!Barium 3 5E-03 KA NA ~.12E+02 I · 1.UE+Ol 

iCadm;um 5 0E-05 NA 0 .01 4 .00E+oO ' 2.96E+OO I 82E-07 4E-OJ 2 27E.06 5E-02 
Coppe r 2.4E-0 l NA NA 9.20E+0l j 1.80E+0I 
Lead NA NA NA 8.90E+ol 9.47E+ol 
Mercu" 3.0 E.06 NA NA I l0E-0 1 l .l0E-01 

:Scleniu·m 4.5E-03 NA NA 1. l!E+00 9.80E-0l 
Sil ve r I.OE-OJ NA NA 1.0 IE+OO 9.40E-OI 
Thall ium 8.0E-05 NA NA 7.I0E-0 1 5.?0E-0 1 
Zinc 7.5E-0l NA NA 2.15E+ol i. 86E+0l 
Herbici des 
MCPA 5 .0E-04 NA NA 1.20E+0l 7 27[+00 
Nil roaromati cs 

12. 4-Di nitroto lucnc 2.0E-03 6.8E-Ol NA 7.49E-02 7 46E-02 
j2.6-Dinitrotolucnc I.OE-OJ 6.8E-O l NA 8.60E-02 8.J IE-0 2 

C ancer 
Ri sk 

2E-08 

7E-08 

2E-07 

To1nl ll azn rd Q 11 0 1i e n1 a nd C1111 rcr Risk: 4E_:_1!3 2[-08 ~!'._-~ __ J_E-07 
Assumpliom fo r Curren! Si 1r \ \'orkcr Assu 111p 1ions for Future Indust ria l \ Vorkrr 

CF 0 I OOE-06 kg/ms CF 0 I OOE-06 kg/mg 
SA 0 51<00 cm 2 SA 0 5X OO cm2 
AF = I mglcm2 AF = I mglcm2 
EF 0 20 d:1~ s/~ car ,EF " 250 days/year 
ED 0 25 years IED 0 25 years 
DIV a 70 ks 18\\' a 70 ks 
AT(Nc) = 9 125 days AT(Nc) = 9 125 days 
AT Car = 25550 davs IAT Car = 25550 davs 

Note Cell s in th is tabl e wen: in tentionally left blank due to a lack of toxici1y dat:1 
NA = lnfonnation not available 
• US EPA Region 2 recomm ends quan1ifying dcm1al exposure onl y for c:\dmium, arsenic. PCBs. diox ins/fur.m s ;ind pcnl.lChlorophcno l, since absorption fac tors arc not av;:iilablc for othe r chemicals of concern 

\1 \,.--i1J1\-.,:u,: .. J\s lt,171J\m l..r..:\' \ l7\po•1r..:m\lJI.RM S11tl Wt... .: 

11 /1 1/99 
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1 Equ::ition for lnW.:c (mg/kg-day} = 

TABLE B-17PO-7 
CAL CULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOI L 

REASONABLE MAX IMUM EXPOSURE (RME) - POST REM EDIATION 
SEAD- 17 Fea,ibili ty Study 

Seneca Army Depol Activi l) ' 

cs...tl:L'<-SA, AF, ABS x...fu...Ell 
BW xAT 

l ~riabJruAssllllll)lions..fo.LEoth.Jl.«:.opt<>LOO:..Lisl«laLI)u: .. Bonom); 
CS = Chemic.a.I Concen tration in Soil. from Soil EPC D::iu EF = Exposure Frequency 

ED = Exposure Duration 
B\V = Bodyweight 

Equ::ition for Hazard Quo1 icnt : Chronic Dai ly I nuke (Nc)/Rcfcrencc Dose 

Equ a1 ion for Cancer Ri sk = Chronic Daily lnukc (Car) x Slope Factor 
C F = Convers ion F::ic tor 
' A = Surface An::i. Cont:ict 

F = Adherence Factor 
~ S=Absorplion Fa 

AT = A \'crag ing lime 

Ana lytc 
Dermal Care. Slope I Absorption 

Rm I Dermal ! Factor• 
I s:~~c';;:i l ~=t~I r~:~s f--~---'-F-=u"'lu,.,r-=• ..,C,.,o"'n"-,t'-'-r.;,u""ct"'~~'-'; '--,~"'; c.=do"-r ,ke"'r_ C~ a- n-, -.,- +---A~b-,o- ,~b~'--:"'~"""•""":•c.., T= re.s=,• "-',..=Hc=.•:'-':--',;=-dh"'i"'ldr-~C~,-. -cc-, -1 

!
Volati le Organi cs 
Acetone 

Toluene 
Scmivolatile Organics 
2.4-Dinitrotolucnc 
2-Mcth ylna.phth:i.Jcnc 
2-Meth ylphcnol 
3 .3'-Dichlorobcnzidi nc 
3-Nitroani linc 
4-Nitroanilinc 
Accnaphthcnc 
Accna.phthyh!nc 
1Anthr.iccnc 

\

Bcnzo(:i.)anthr.J.ccnc 
Bcnzo{a)pyn:nc 

I
Bcnzo(b)fluoran th enc 
Bcnzo(ghi)pcry lcnc 

!Bcnzo(k)fluor:i.nthl."flC 
bis(2 -Chloroisopropyl) cl.her 
bi s(2-Ethylh exyl)phlh :i..late 
Butylbenzylphth:i..1:i.tc 
Carb~lc 
Chrvscnc 
Oi ~ nz(a,h)an th raccnc 
Dibcnzofuran 
Di-n-butylphth:i.l:i.1c 
Fluor::inthcne 
Fluon:nc 
lndcno( 1,2:J~)pyrcnc 
·Naphthalene 

I

N-Nitrosodiphcnyl:iminc 
Pcnuchl orophcnol 
Phcnanthrcnc 
Pvn:nc 

IP~sticidcs/PCBs 
14.4'-DDD 
\4,4'-DDE 
4,4 '-DDT 
Aldrin 

1:i..lph:1.-Chlordanc 
'Aroclor-1 254 
1Aroclor- I 260 
lbct.1.- BHC 

l
ddto-BHC 
Diddrin 
Endosulfan I 
1Endosulfan sulf;:uc 
IEndrin 
1Endrin kclonc 
:Mctnls 
Antimon~ 
tArscnic 
IB:i.rium 

\
Cadmium 
Copper 
ILcad 
IMcrcun 
1sc1cniu·m 

l~~~~um 
Zinc 
Herbicides 
M CPA 
Nitroaromatics 
2. 4-Dinitrololuenc 
2.6-Dinitrololucnc 

m •/k •-<lav) i {mg/kg-<lav)- 1 I 
I 0E-0 1 
2.9E-03 
l 0E-01 

l .0E-03 
NA 

5.0E-02 
NA 
NA 
NA 

6 0E-02 
NA 

3.0E-0 1 
NA 
NA 
NA 
NA 
NA 

4.0E-02 
L0E-02 
2.0E-0 1 

NA 
NA 
NA 
NA 

9,0E-02 
4.0E-02 
4.0E-Ol 

NA 
4,0E-02 

NA 
3 0E-02 

NA 
3 0E-02 

NA 
NA 

L0E-04 
I l E-o; 
6 0E-05 
1.RE-05 
I.RE.OS 

NA 
NA 

l IE-05 
6 0E--03 
6.0E-03 
3 0E-04 

NA 

4 OE-0..! 
2 4E-O-l 
3 5E-0 3 
!"> .0E-05 
2 4E-02 

NA 
3 0E-06 
4 SE-03 
I 0E-03 
K 0E-05 
7.IE-02 

2.0E-U3 
I 0E-03 

NA 
3.I E-02 

NA 

6,8E-0I 
NA 
NA 

4.IE-0 1 
NA 
NA 
NA 
NA 
NA 

7 3E-O I 
L8E+O I 
DE-0 1 

NA 
7.3E-Ol 

NA 
2.8E-02 

NA 
l 0E-02 
7,J E-03 
7,3E+00 

NA 
NA 
NA 
NA 

7.JE-0 1 
NA 

4.9E-03 
UE-0 1 

NA 
NA 

I lE+00 
UE+O0 
l.7E+00 
3.4E+0 I 
1.3E+00 
2.2E+00 
l .lE+OO 
I .RE+00 

NA 
3.lE+O I 

NA 
N.A. 
NA 
NA 

NA 
I 9E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

(unitlcss) 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0,0 1 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.06 
0,06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
0 00 1 

NA 
0 01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

I Quotient Risk m /k -da Quot ien t Risk 
, (m gll.__g~-+-~"'='/k~·~-+---!=~-+~=~--!----+-----+--~N~c~-+-~C~•~r~ ~-----!------l 

7.0RE-03 
l .OOE-03 
6 .73E-03 

l .77E-01 
U0E-01 
Ll0E-01 
l.l0E-01 
6.04E-O I 
6 ,04E-OI 
3 ,30E-Ol 
9 .60E-Ol 
U0E-0 1 
3.26E-OI 
3.37E-OI 
3.53E-OI 
2.9 1E-0 1 
HJE-01 
2.l9E-OI 
3 .17E-OI 
4 ,60E-Ol 
l .58E-OI 
2.J IE-0 1 
l . 79E-O I 
3 .60E-02 
l ,95E-OI 
2.60E-O I 
3 .80E-02 
3 .06E-OI 
3.70E-02 
9.I0E-02 
6 .73E-OI 
3.0 IE-01 
lAlE-0 1 

3 .06E-03 
6.02E-03 
3.4 I E-03 
U6E-03 
L I0E-03 

l .59E-Ol 
l .49E-03 
UJE-03 
6,27E-03 
3,I IE-03 
l .6l E-03 
3.09E-03 
3.34E-03 

7 97E+OO 
5.65E+OO 
UlE+0l 
4.00E+O0 
9.l0E+0I 
8.90E+0l 
U0E-0 1 
U IE+OO 
L0IE+OO 
7. I0E-01 
l . l lE+0l 

U0E+0I 

7.49E-02 
R 60E-Ol 

7.75E-03 
2.00E-03 
6.76E-03 

l .64E-O I 
U0E-0 1 
U0E-0 1 
lAJE-01 
5.87E-0 1 
5,87E-O I 
3,30E-Ol 
9,60E-Ol 
U0E-0 1 
3.0 IE-0 1 
3. llE-0 1 
3.18E-O I 
l .14E-O I 
l .7lE-O I 
l .l9E-0 1 
3.l6E-O I 
4,60E-Ol 
2.48E-OI 
l .78 E-O I 
2.64E-OI 
3.60E-02 
l ,75E-0 I 
l .67E-OI 
3.80E-02 
2.84E-OI 
3,70E-Ol 
9 .I0E-02 
6.38E-O I I 2.85E-OI 

I l .llE-0 1 

I l ,86E-03 
4.9lE-03 
3 . llE-03 
U IE-03 

I ~!~~!; i 2.I0E-02 

I 
L40E-03 
LJ IE-03 
5,07E-03 

I 
l ,75E-03 
l .llE-03 
l ,87E-03 
3.0IE-03 

I 
, 761E+00 

5.53E+OO 
Ll4E+Ol 
2.96E+OO 
7.80E+O I 
9.47E+02 

·1 LlOE-0 1 
9,80E-O I 

: ~~~~!: I l.86E+Ol 

1 7.27E+OO 
I 

7,46E-02 
8.J IE-02 

3.62E-07 

8.85E-08 
8.l lE -08 

3.14E-07 

L68E-06 

5. l 7E-09 

Ll6E-09 
LllE-09 

4.48E-09 

IE-05 

l E-03 
IE-OJ 

IE-03 

JE-02 

6E-I 0 

J E-09 
JE-09 

kE-09 

4 E-0l I E -0 8 
Ass umpti ons for Future Constru c1i on \\ orhcr 

CF = I 00E-06 kg/ms 
SA "' 5K00 cm2 
AF = I m • cm2 
EF "" 250 days/year 
ED = I years 
BW = 70 kg 
AT (Ne) = 365 days 
AT Car = 25550 da~·s 

8.53E-08 

L97E-08 

7, 16E-08 

5.07E-07 

6,09E-09 

I 4 1E-09 

5, I IE-09 

JE-06 

IE-03 

JE-04 

IE-02 

7E- I0 

JE-09 

IE-OR 

l_!:_:<) 2 I E-08 
Asrn rn pti ons for Fut~rc Trcsspasscr Child 

CF = I 00E-06 kg/mg 
SA = 4625 cm2 
AF = 
1EF = 
ED = 
DW = 
AT(Nc) = 
AT Car = 

I mg/cm 2 
50 d::iys/ycar 

5 vcars 
so ks 

1825 davs 
25550 da~·s 

Note Cells in tJ,is 1abk \\ Cn: intentional!~ left blank due to a lack of toxicity data 
NA:: Information not available 
• US EPA Region 2 recommends qu::mlifying dcrm:\I exposure only for cadm iu m, arsenic. PCBs, dioxins/fur.ms and pcnL'\Chlorophcnol. since absorption factors arc not avai lable for other chemicals of concern 

1'111c:2or , 



TABLE B-- 17PO--7 
CA LCU LATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SO IL 

REASONAB LE MAXIMUM EXPOSURE (RME) -- POST R EMED IATION 
SEAD--17 Fea,ibilily Study 

Seneca Army Depot Acti,·ity 

1 
Equation for lnLlkc (mg/kg-day)= cs_x.C.Ex.SA.i<.ALv.B.S_, __ J£x..ED 

BWxAT 
•.Y..ori aW,sJAssuml!lions..fur_Eai:h..&!:o<:p10Lllll:..Lisl<JL1Uhi:Jl<>noml. 

l

iCS = ChcmiQI Concentration in Soil. from Soil EPC Data 
/Cf = Conversion Factor 

EF = Exposun: Frequency 
ED = Exposun: Duration 
BW : Bodyweight 

Equation for Hazard Quotient:::: Chronic Daily lnukc (Nc)/Rcfon:ncc Dose 

Equation for Cancer Risk ::: Chron ic Daily lnuke (Car) x Slope Factor 

SA= Surface Arca Cont::icl 
:AF= Adhcn:ncc Factor 
!l\U.S-=.Absorption Fa-· 

Anal)'tt 

\lola1ile Organics 
Acetone 
Benz.enc 

'Toluene 

l
'Semivo lati lc Organics 
2,4-Dinilrotoluene 

12-Mcthylnaphthalcnc 

1

2-M cthylphcnol 
3.3' -Dichlorobcnzid1nc 
3-Nilroanilim· 

\4-Ni troanil inc 

11:::~~;.~~ne 
;Anthraccnc 
1Bcnz.o(a)anthraccnc 
!Bcnz.o(a)pyn:nc 
!Bcnz.o(b )fluoran thenc 

I
Bcnz.o(ghi)pcrylcnc 
Bcnz.o(k )fluoranthcnc 
bi s(2 -Chloroi sopropyl) ether 

lbis(2 -Eth ylhcxy l)phthala1e 
IButylbcnzylphthalatc 

I
C:llb:iz.olc 
Chn:scnc 

I
Di~nz(a..h)anthraccnc 
Oi bcnzofuran 

I
Di-n-bu1ylphU1J.IJ.tc 
Fluoranthcnc 

!Fluon:nc 
ll ndcno( 1,2,3-cd )pyn:nc 
JN:iphthalcnc 
[N-N i1 rosod iphcn~·lan1inc 
•Pcnt:ichlorophcnol 
. Phenan thn:nt! 

I
P,rcnt! 
Pcstmdcs/PCBs 
4.4'-- DDD 
4.4'-- DDE 
'4.4 '--DDT 
[Aldrin 

l~~:~~~,1 ~ian1.! 

Aroclor- 1260 

lbcta--BHC 
dclt:i-BHC 

I
D;ddrin 
Endosulfan I 
Endosulfan su lfati: 

IEndrin 
!End rin kc1one 
Metal s 
An timon~ 
.•\rscnic 

I Barium 
Cadmium 
1Coppcr 
1L<arl 
McrCU I) 
1Sclcnium 
lSil\"Cr 

1
~:~lium 

11-t erbicidts 
1MCPA 
INitroaromatiu 
2.4 -Dinil rololucnt! 
2.6-Dinilrotolucnr.: 

Duma! 
Rm 

(mg/kg-dJ.v) 

1.0E--0 1 
2.9E--Ol 
2 OE--01 

2.0E-03 
NA 

5 OE-02 
NA 
NA 
NA 

6.0E-02 
NA 

J.OE--01 
NA 
NA 
NA 
NA 
NA 

4.0E-02 
1.0E--02 
2.0E--01 

NA 
NA 
NA 
NA 

9 OE--02 
4.0E-02 
4.0E--02 

NA 
4.0E-02 

NA 
J.OE--02 

NA 
3.0E-02 

NA 
NA 

1.0E--04 
UE-05 
6.0E-05 
1.RE--o; 
1. RE-05 

NA 
NA 

2.5 E--05 
6 OE-O J 
6 OE-03 
J .OE--04 

NA 

4 OE--0'1 
2 4E--04' 
J 5E--03 
5.0E-05 
2.4E-02 

NA 
l OE--06 
4.5E-03 
I.OE-03 
8.0E--05 
7 IE --02 

5.0E--04 

2 OE--03 
I OE--0) 

Absorption 
Factor" I Care. Slope I 

Derm al 

i (mgil;g--dav)•I J (unitlcss) 

NA 
l . lE--02 

NA 

6.8E-O I 
NA 
NA 

4.5E--0 I 
NA 
NA 
NA 
NA 
NA 

7.JE-0 1 
1.RE+OI 
7.J E--01 

NA 
7.J E-02 

NA 
2.8E-Ol 

NA 
2.0E-02 
7.JE-03 
7.JE+oO 

NA 
NA 
NA 
NA 

7.JE-0 1 
NA 

4.9E-03 
l.lE-01 

NA 
NA 

l.lE+OO 
1.7E+OO 
1.7E+OO 
l.4E+OI 
l.lE+oo 
2.2E+OO 
2.2E+OO 
1.8E+oo 

NA 
l .2E+O I 

NA 
NA 
NA 
NA 

-it NA 
· 1 9E+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

6 8E--Ol 
6 8E--Ol 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 · · NA 
1 NA 
t NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0 1 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.06 
0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
0.()0 1 

NA 
0.01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

AT :c: Averaging Time 

(m 

7.08E-Ol 
2.00E-03 
6.7JE-OJ 

2.77E-OI 
1.JOE--01 
1. lOE-01 
2.50E-OI 
6 04E--O I 
6.04E-OI 
J.JOE-02 
9.60 E--02 
I JO E-0 1 

I J.26E-OI 
_I _ l .HE-01 
t J .5J E--OI 

29 1E-OI 
2.87E-OI 
2.29E-OI 
J .17E-0 1 
4.60E-02 
2.58E-O I 
l .71E-Ol 
2.79E-Ol 
J .60E-02 
2.95E-OI 
2.60E-01 
l .80E--02 
J .06E-O I 
l .70E-Ol 
9.50E-02 
6.7JE-0 1 
l.O IE-01 
2.42E-O I 

3.06E-03 
6.0lE--03 
l.41E-Ol 
I J6E-OJ 

1 I.I OE-03 

2.59E--02 
l.49E-Ol 
l.l7E-OJ 
6.27E-OJ 
J .51E-Ol 
2 62E-Ol 
3.09E-03 
J .l 4E--OJ 

7.97E+o0 
5.65E+OO 
I.J2E+02 
4.00E+OO 
9.lOE+o ! 
8.90E+Ol 
UOE--01 
l.llE+oO 
1.0 IE+OO 
7. IOE-01 
2.!5E+ol 

l.lOE+ol 

1 7 49E-02 
8 60E-02 

7.75E-Ol 
2.00E-03 
6.76E-OJ 

2.64E-O l 
I.JOE-01 
l.lOE-0 1 
2.4 JE-O I 
5.87E--0 1 
5.87E-OI 
J .JOE-02 
9.60E-02 
1.JOE-0 1 
J .OIE-0 1 
J . llE-0 1 · 
J. IRE-01 I 2.74E-0 1 

1 2.72E-OI 
2.29E-Ol 
J .26E-OI 
4.60E-02 
2.48E-OI 
2.78E-O l 
2.64E-01 
l .60E-02 
2.75E-OI 
2.67E-0 1 
l .80E-02 
2.84E-OI 
l .70E-02 
9.50E-Ol 
6.l8 E-0 1 
2.85E-01 
2.51E-O I 

2.86E-OJ , 
4.92E-Ol 
3.12E-03 
I.J IE•Ol 
I.IOE-03 
2.60E-02 
2.50E-02 
l.40E-Ol 
I.JIE-03 
5.07E-OJ 
2.75E-03 
2.52E-OJ 
2.87E-Ol 
J .05E-OJ 

i 
' 7.6 1E+oo 

! ;~!t~~ 

I 
2.96E+o0 
7.80E+o l 
9.47E+o2 

t l.lOE-01 
I 9.80E-0 1 

I 
9.40E-OI 
5.70E-O I 
l .86E+02 

[ 7.27E+OO 

I 
I ~i~~~; 

6 7JE-07 

UI E--07 

5.65E-07 

4.00E--06 

Car 

5 77E--OK 

1.JJ E-08 

4.X4E-08 

1-ta.zard 
Quotitnl 

lE--05 

9E-03 

2E-03 

KE--02 

Cancer 
Risk 

7E--09 

JE--08 

9E--08 

Future Da ' Care Center Adult 
Absorbed Dost 

--da 

HlE-07 

8.82E-08 

3.21 E-07 

2.27 E-06 

Car 

l.l6E--07 

J . 15E--08 

1.1 5E-07 

Huard 
Quotient 

IE-05 

5E-Ol 

IE-OJ 

5E-02 

Cancer 
Risk 

lE-08 

7E-08 

lE-07 

Tn! al llarnrd Quoti ent and C :in n r Ri.d .: 9E--Ol I E-- 07 SE-- 02 J E-- 07 
r\ ssumptions for Futurt Oay Care Ccnlrr Child 

CF ::: I OOE-06 kg/mg 
SA ::: 21tJOc m2 
AF = I mg/cm2 
'EF = 250 days/year 
ED = 6 , ·cars 
BW = 15 kg 
AT(Nc) :::: 2190 days 
AT Car :::: 25550 davs 

Nole Cells in th is table wen: intent ionally lcfl blan\.. due 10 a lack of 1ox icity dJ.ta 
NA::: lnfom1ation nOI av::ii lablc 

Assumptions for Future Day Ca re Center Adult 
CF = I OOE-06 kg/mg 
S,.\ : 5XOO cm2 
AF = 

I
EF = 
ED = 
BW = 
AT (Ne) = 
AT Car = 

I mg/cm2 
250 days/year 

25 years 
70 kg 

9125 days 
25550 davs 

• US EPA Region 2 recommends quantifying dcm1a.l cxposun: onl y fo r cadm ium. arsenic. PCDs, dioxins/furans and pcntach lorophcnol, since J.bsorp1ion fa.ctors an: not a\·ailablc for other chemicals of conce rn 
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TABLE B16-PO-12 
CALCULATED SOIL RECEPTOR EXPOSURE 

SURFA CE SO IL 

SEAD- 16 FS 
Seneca Army Depot Act ivity 

Constituent 
Semivo lat il e Organics 
2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Acenaphthene 

Benzo(a)anthracene 

Benzo(b )nuoranthene 

Benzo(ghi)pery lene 
Benzo(k)n uoran thene 

Chrysene 
Dibenzo furan 

Dibenz(a,h)anthrac~ne 

Fluoranthene 

Fluorene 

I ndeno( 1,2,3 -cd)py rene 

Phenanthrene 

Py rene 

Pesticides/PCBs 
Aroc lor-1 260 

Endrin ketone 

Metals 
A ntimony 

Barium 

Copper 

Lead 
M ercury 

Selenium 

Tha ll ium 

Z inc 

(I) SP soil -to-p lam uptake fac1or 

(2) OAF bioaccumulation factor 

(3) Deer mouse exposure ca lcu lated as 

RM E Concentration 
(mg/kg) SP' 

l.73E+OO 2.67E+OO 
1.80E-0 1 3.2 1E+OO 

1.74E+OO 2. I OE-0 1 
4.73E+OO I .97E-02 

6.88E+OO 8.88E-03 
3. I 2E+OO 5. I 9E-03 
3.38E+OO I.OJ E-02 
5.59E+OO 1.97E-02 
I .40E+OO l.72E-OI 

I .86E+OO 5.26E-03 
6.28E+OO 4.25E-02 
I .49E+OO J.43E-O I 
3.07E+OO 5.55E-03 
4.89E+OO 9.08E-02 
6.75E+OO 4.3 1 E-02 

3.46E-02 9.00E-03 
4.0BE-03 2.20E-02 

4.58E+OO 1.30E-04 

I .03E+02 1.50E-O I 

6.98E+OI 4.00E-01 

3 11 E+02 5.80E-03 
1. 57E-O I 9.00E-0 1 
9.SOE-0 1 2.50E-02 

6.30E-OI 4.00E-03 

I .33E+02 I .40E+OO 

ED - {(Cs • SP• CF· Ip) + (Cs• BAF • la) T (Cs · Is)] · UF F / OW 

Where. ED = exposure dose 

Cs= RM.E cone m soi l (mg/kg) 

CF = plant dry-to-wet-weight conversion faclor (0 1) 

(inorganics only) 

SP = so il-to-plant uptake factor 

Ip = plant-ma11er intake rate (0 00216 kg/day) 

BAF = bioaccumulation factor (unitless) 

la= animal-maucr in take rate (0.002 16 kg/da y) 

Is= incidental soil intake rate (0.000088 kg/day) 

SFF = Site foraging factor (I) 

BIV = body weigh1 (0.02 kg) 

Deer Mouse Exposure 

BAF' 

(4) 1.00E+OO (6) 

(4) 1.00E+OO (6) 

(4) 3.42E-O I (12) 

(4) 1.25E-O I ( 11 ) 

(4) 3.19E-O I (I I) 

(4) 2.44E-O I (1 1) 
(4) 2.53E-0 1 (I I) 

(4) 1.75E-O I (I I) 

(4) I .OOE+OO (6) 

(4) 3.68E-O I (I I ) 

(4) 7.92E-02 (11) 

(4) 3.42E-OI (12) 

(4) 4.19E-O l (I I ) 

(4) I .22E-O I ( I I ) 

(4) 9.20E-02 (I I ) 

(10) 2.90E-Ol (9) 

(4) 2.50E-0 1 (9) 

(I) I .OOE+OO (6) 

(5 ) I .OOE+OO (6) 

(5) 5.57E-O I (7) 

(5) 4.6 1 E-0 1 (8) 

(5) 2.30E+O I (1 0) 

(5) 4.70E-OI (13) 

(5) I .OOE+OO (6) 

(5) I .OOE+OO (6) 

(4) Source Travis and Am1s, 1988 

(5) Source NRC 1992 

(mg/kg/day) ' 

6.92E-OI 

8.27E-02 

1.12E-OI 

9 .48E-02 

2.74E-OI 

9. 75E-02 

I.I I E-0 1 

I .42E-O I 

1.84E-O I 

8.30E-02 

1.I OE-0 1 
8.47E-02 

1. 55E-0 1 

1.34E-0 1 

1.28E-OJ 

I .27E-03 

I .38 E-04 

5. ISE-0 1 
1.19E+O I 

5. 11 E+OO 

I 69E+O I 

3.93E-0 1 

5.46E-02 

7.09E-02 

1.90E+O I 

(6) Default where no experimenta l data available, 

no ev idence of bioaccumulation 

(7) Source tvla ct al . I 983 . Cu BAF based on soil cone 

(8) Source Ma ct al . 1983 Pb BAF is based on soi l 

cone . pl-I (= 7 S}, and ~o organic matter (=3 68~0}. 

(9) Source. tvlcnzie Cl al . 1992 

( 10) Source· EPA, 1994c 

( 11) Source Marqucrie ct al. . 1987, in Beyer. 1990 

( 12) Used bcnzo(a)pyrcne as surrogate 

(13) Source Beyer and Cromanic, 1987. OAF based 

on highest level or eanlnvorm uptake at 

industrial sites 

Norn: RME for ant1111ony, barium, lead, mercury, and th allium 1s from Table B- 16PO- I O. A l l oth er RM Es 

are from Tab le B- I 6P0-3 . 

p p1 t\pr0Jcc ts\Scneca\s 16 l 7fs\fi na1 2000\risk\ccological\ 16\Expos xis 
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TA BLE B16-PO-13 
CALCULAT ED SOIL RECEPTOR EXPOSU RE 

NYSDEC TAGM 

SEAD-16 &-17 FS 
Seneca Arm y Depot Activity 

RME Co ncentratio n Deer Mo use Exposure 

Co nstitu ent 

Meta ls 
Antimony 
Barium 
Lead 
Mercury 
Thal lium . 

( I ) SP: soil -to-plant uptake fac tor. 

(2 ) BAF: bioaccumulati on fac tor. 

(3) Deer mouse exposure calculated as 

(mg/kg) SPt 

3.59 I .30E-04 
300 I. S0E-0 I 

2. 19E+0 l S.80E-03 
1.00E-0 I 9.00E-0 I 
2.80E-01 4.00E-03 

ED = J(Cs • SP • CF• Ip) ~ (Cs ' BAF ' la) ~ (Cs • Is)]• UFF / 13\V 

Where . ED = exposure dose 

Cs = RME cone in soil (mg/kg) 

CF = plant dt)1-10-wet-weight conversion fac tor (0 .2 ) 

(inorganics only) 

SP = soil-to-pla111 nptake fac tor 

Ip = plant-m atter intake rate (0 .002 16 kg/day) 

BA F = bioaccumulation fac tor (unit less) 

la = animal-matter intake rate (0 .002 16 kg/day) 

Is= incidental soil intake rate (0.000088 kg/day) 

SFF = Site forag in g factor (I) 

BW = body weight (0 02 kg) 

BAF2 (mg/kg/day) 3 

(5) I. 00E+00 (6) 4.04E-OI 
(5) 1.00E+00 (6) 3.47E+O l 
(5) 3.25E-01 (8) 8.67E-0 I 
(5) 2.30E+0 I ( JO) 2.5 1E-0 I 
(5) 1.00E+00 (6) 3. 15E-02 

(5) Source: NRC I 992 . 

(6) Default where no experimental darn avail able, 

no eviden ce ofbioaccumu lation. 

(8) Source: Ma et al .. 1983. Pb BAF is based on soil 

conc .. pH (=7. 5). and % organi c matt er (=3.68%). 

( I 0) Source: EPA. 1994 c. 

Note: R.lv!E for anti mony, barium. lead. mercury, and thall ium is the NYSDEC TAGM va lue. 

p: pi t ,projec ts scneca\s 16 17fs\final 2000\ri sk\ecologicall 16\Expos.xls 
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TA BLE B1 6-PO- 14 
CALCU LATED SOI L RECEPTOR EXPOSURE 

TOTAL SO IL 

SEA D- 16 FS 
Seneca Army Depot Acti \' ity 

Constituent 
Semi volatile Orga nics 
2,4-Di ni trotoluene 
2,6-Dinitrotoluene 
Acenaphthene 
Benzo(a)anth racene 
Benzo(b )n uoranthene 
Benzo(ghi)pery lene 
Benzo(k)nuoranthene 
Chrysene 
Dibenzo fu ran 
Di benz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
Phenanthrcne 
Pyrene 

Pestic id cs/PCBs 
Aroclor-1 260 
Endri n ketone 

Me tals 
Anti mony 
Barium 
Copper 
Lead 
Mercury 
Seleni um 
Thall ium 
Zinc 

(I) SP. soil-m-plant uptake facrnr 

(2) D;\F. bioaccumulati on factor 

RME Concentration 
(mg/kg) 

1.58E+00 
1.S0E-0 1 
I .39E+00 
3. I 2E+00 
4.76E+00 
3.32E+00 
2.SIE+00 
3.68E+00 
1.20E+00 
1.66E+00 
4._I I E+OO 
I 23E+OO 
3.08E+00 
3. I 6E+00 
4.39E+00 

3.70E-02 
4.25E-03 

4.36E+00 
I .02E+02 
7.09E+0I 
2.71 E+02 
1.53E-0I 
9.40E-0 I 
6.27E-0 1 
I .30E+02 

(J) Deer mouse exposure calcu lated as 

SP 1 

2.67E+00 
3.21 E+00 
2. I0E-0 1 
1.97E-02 
8.88E-03 
5.19E-03 
1.0 1 E-02 
1.97E-02 
1.72E-0 l 
5.26E-03 
4.25E-02 
1.43[-0 1 
5.55E-03 
9.0BE-02 
4.3 1 E-02 

9.00E-03 
2.20E-02 

I .30E-04 
I .50E-0 1 
4.00E-0 1 
5.80E-03 
9 00E-0 1 
2.50E-02 
4.00E-03 
1.40E+00 

ED ~ ((Cs• SP • CF • Ip) + (Cs • BAF • la) + (Cs • ls) ] • UH / BIV 

Where. ED = exposure dose 

Cs= RM.E cone in so il (mg.ikg) 

CF = plan! dry-to-wc1-wcigh1 conversion factor (0 2) 

(inorganics only) 

SP = soil-to-plant upiake factor 

Ip = pla111 -111:Htcr intake rate (0 002 16 kg/day) 

BAF = bioaccumu lation factor (uni tlcss ) 

la= animal-matter intake rate (0 002 16 kg/day) 

Is= incidental so il in1ake rate (0 000088 kg/da y) 

SFF = Si te foraging ractor (I) 

BW = body weight (0.02 kg) 

Deer Mouse Exposure 

BAF2 

(4) 1.00E+00 (6) 

(4) I .00E+00 (6) 

(4) 3.42E-0 I (12) 
(4) 1.25E-0 I ( II } 

(4) 3.19E-0 I (I I} 

(4) 2.44E-0 I (J I} 

(4) 2.53 E-0 I (J I} 

(4) 1.75E-0 l (11 ) 
(4) 1.00E+00 (6) 

(4) 3.68E-0 I ( II } 

(4) 7.92E-02 ( J I) 

(4) 3.42E-0 l (12) 
(4 ) 4. 19E-0 l (11 ) 
(4) 1.22E-0 I ( I I) 

(4) 9.20E-02 ( I I) 

(JO) 2.90E-0 I (9) 

(4 ) 2.S0E-0 1 (9) 

(5) I .00E+00 (6) 

(5) I .00E+00 (6) 

(5) 5.54E-0 I (7) 

(>) 4.52E-0 I (8) 

(S) 2.30E+0 I (JO} 

(5) 4.?0E-0 1 (13) 
(S) I .00E+00 (6) 

(S) 1.00E+00 (6) 

(4) Source Travis and Arms, 1988 

(5) Source NRC 1992 

(mg/kg/day) 3 

6.3 1E-01 
8.27E-02 
8.88E-02 
6.25E-02 
1.90E-0 I 
1.04E-0 1 
8.24E-02 
9.37E-02 
1.57E-0 I 
7.40E-02 
7.2 1 E-02 
6.96E-02 
1.55E-0 I 
8.65 E-02 
8.34E-02 

I .36E-03 
I .44E-04 

4.90[-0 1 
1.ISE+0 I 
5.16E+00 
I .45E+0 I 
3.83E-0 I 
5.24 E-02 
7.05 E-02 
1. 85E+0 I 

(6) Defauh where no experi ment al data ava ilable, 

no evidence orbioaccumulat ion 

(7) Source. Ivla et al.. 1983 . Cu BAF based on soil cone 

(8) Source ~la cl al. , 1983 . Pb BAF is based on soil 

cone. pl-I (=7.5). and % organic matter (:::: J 68%). 

(9) Source l\'l cnzic c1 al. , l 992 

( I 0) Source· EPA, I 994c 

( 11 ) Source. Marqucrie cl al. . 1987, in Beyer. 1990. 

( 12) Used bcnzo(a)pyrene as surrogate 

( 13) Source· Beyer and Cromanic, 1987 BAF based 

on highest level of eanhworm uptake at 

industrial sites 

No1e: RM E fo r antnnony. bari um, lead , mercury. and thall ium 1s lrom Table B- 161'O- 11. All 01her RM Es 
are from Table B- I 61'0 -4. 

p pi1\pro.1cc1s\scneca\s 16 J 7rs\fi nal2000\risk\eco logica l\ 16\E-..:pos xis 
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T ABLE B- 16PO- 15 
CA LCU LATION OF SOIL HAZARD QUOT IENTS 

Constituent 

Semivo lati le Organics 
2,4-Dinit ro toluene 
2,6-Dinitro toluene 
Acenaphthene 
Benzo( a)anthracene 
Benzo(b )nuoranthene 
Benzo(ghi)perylene 
Benzo(k)flu oranthene - . .. 
Chrysene 
Dibenzofuran 
Di benz( a,h )anthracene 
Fluoranthene 
Fluorene 
In den o( 1,2,3-cd)pyrene 
Phenan threne 
Pyrene 

Pesticid es 
Aroclor-1260 
Endrin ketone 

Meta ls 
Antimony 
Bariu m 
Copper 
Lead 
Mercury 
Se lenium 
Thalli um . . 

Zinc 

( I) Receptor expos ure from Tab le B 16-PO-1 2. 

(2) Tox ic ity re ference va lue from Tab le 6-19, RI. 

SURFACE SOIL 

SEAD- 16 FS 
Seneca Arm y Depot 

Deer Mo use Ex posu re 

(mg/kg/day) 
I 

6.92E-0 l 
8.27E-02 
1.1 2E-0 I 
9.48E-02 
2.74E-0 1 
9.75E-02 
1.11 E-0 I 
1.42E-0 I 
I .84E-0 I 
8.30E-02 
I. I0E-01 
8.47E-02 
l.55 E-0 l 
l.34E-0 l 
l .28E-0 l 

l .27E-03 
l .3 8E-04 

5.15E-0 1 
1.1 9E+0 l 
5.1 l E+00 
l .69E+0 l 
3.93E-0 1 
5.46E-02 
7.09E-02 
1.90E+0 1 

(3) Hazard quot ient ca lculated as HQ = exposure rate / toxicity reference value 

w ith HQ < I . no effects expected 

llOLD 

I < HQ =< I 0, small potential fo r effects 

JO< HQ =< 100 , potent ia l fo r greater exposure to resul t in e ffects, and 

HQ > I 00. highest potent ial for effects. 

: represents receptor HQ >= I . 

-- : no HQ co uld be calculated. as no toxici ty data could be found . 

p: pit proj ects seneca s 16 17i's\ ii nal2000 ,ri sk\eco logica ll l 6\ 16-hqs. xls 

Toxicity Reference 

Va lue (mg/kg/day) 
2 

6.80E+00 
6.80E-0 I 
7.00E+00 
3.20E+00 
3.20E+00 
3.20E+00 _ 
3.20E+00 
3.20E+00 
none ava il 
3.20E+00 
2.50E+0 l 
2.50E+0 1 
3.20E+00 
3.20E+00 
3.20E+00 

l .36E-02 
l .84E-02 

2.50E-0 1 

l .32E+00 
6.20E+00 
1.60E+0 l 
3.20E-02 
l .50E-0 1 

2.96E-02 
6.40E+0 l 

Hazard Quotient3 

l. 0E-0 1 
l .2E-0 1 
I .6E-02 
3.0E-02 
8.6E-02 
3.0E-02 
3.5E-02 
4.4E-02 

--
2.6E-02 
4.4E-03 
3.4E-03 
4.8E-02 
4.2E-02 
4.0E-02 

9.3E-02 
7. 5E-03 

2.I E+00 
9.0E+00 
8.2E-0 1 
I.I E+00 
1.2E+0I 
3.6E-Ol 
2.4 E+00 
3.0E-0 1 

9/7/2000 



TABLE B-16PO- 16 
CALCU LAT ION OF SOIL HAZA RD QUOTIENTS 

NYSDEC TAGM 

SEAD- 16 & -17 FS 
Se neca Army Depot 

Deer Mo use Exposure Toxicity Reference 

Co nst ituent (mg/kg/day) 
I 

Va lu e (mg/kg/day) 
2 

Meta ls 
Ant imony 4.04E-0 I 2.50E-0 I 
Barium 3.47E+0 I I .32E+00 
Lead 8.67E-0 I l. 60E+0 I 
Mercury 2.5 IE-01 3.20E-02 
Thallium 3. I 5E-02 2.96E-02 

( I) Receptor exposure. from Table B 16-PO-1 3 .. · 

(2) Toxicity reference value from Table 6-·19, RI. 

(3) Hazard quot ient calcu lated as HQ = exposu re rate / toxicity refe rence value 

with HQ < I , no effects expected 

I < HQ =< I 0, small potential for effec ts 

JO< HQ =< 100, pote ntial for greater exposure to result in effects. and 

HQ > I 00. hi ghest potenti al for effects. 

BOLD : represents receptor HQ >= I . 

-- : no HQ could be calcu lated, as no toxicit y data cou ld be fo und. 

p: pi t project s se neca\s 16 17fs\ final 2000\ri skleco logical\ 16116- hqs.x ls 

Hazard Quotient3 

I.6E+00 
2 .6E+0l 
5.4E-02 
7.8 E+00 
l.I E+00 

917/2000 



TABLE B-16PO-1 7 
CALCULATION OF SOIL HAZARD QUOTIENTS 

TOTAL SOIL 

SEAD-16 FS 
Seneca Army Depot 

Deer Mouse Exposure Toxicity Reference 

Constituent 

Sem ivolatile Organics 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Acenaphthene 
Benzo( a)anthracene 
Benzo(b )flu oranth ene 
Benzo(gh i )pery lene 
Benzo(k) fl uoran thene - .-·· ·- -

Chrysene 
Dibenzofuran 
Dibenz(a, h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1.2.3-cd)pyrene 
Phenanthrene 
Pyrene 

Pesticides 
Aroclor- 1260 
Endrin ketone 

Metals 
Antimon) 
Barium 
Copper 
Lead 
Mercury 
Se lenium 
Thallium, "'t ·-

Zinc 

(I) Receptor exposure from Table B I 6-PO-1 4. 

(2) Toxicity reference value from Table 6-19 , R.I. 

(mg/kg/day) 

6.3 1E-0 I 
8.27E-02 
8.88E-02 
6.25E-02 
l .90E-0 1 
1.04E-0 I 
8.24E-02 
9.37E-02 
l. 57E-0 I 
7.40E-02 
7.2 1 E-02 
6.96E-02 
1.55E-0 I 
8.65E-02 
8.34E-02 

l.36 E-03 
I .44E-04 

4.90E-0 I 
l.1 8E+0 I 
5. 16E+00 
I .45E+0 I 
3.83E-0 I 
5.24E-02 
7 05E-02 
I.85E+0 I 

(3) Hazard quoti ent calculated as HQ = exposure rate / toxici ty refe rence va lue 

wi th HQ < I. no effects expected 

I < HQ =< I 0, small potentia l fo r effects 

I 

IO < HQ =< I 00 , potenti al for greater expos ure to res ult in effects, and 

HQ > I 00 , hi ghest potentia l for effects. 

BOLD : re present s receptor HQ >= I. 

-- : no HQ could be ca lcu lated. as no toxic ity da ta could be found . 

p· pit pro.1cc ts senecals I 617fsl linal 2000\ri sk\eco logica l\ 16116-hqs. xls 

Va lue (mg/kg/day) 
2 

6.80E+00 
6.80E-0 I 
7.00E+00 
3.20E+00 
3.20E+00 
3.20E+00 
3.20E+00 
3.20E+00 
none avai l 
3.20E+00 
2.50E+0 I 
2.50E+0 I 
3.20E+00 
3.20E+00 
3.20E+00 

I .36E-02 
I .84E-02 

2.50E-0 I 
I .32E+00 
6.20E+00 
l.60E+0 I 
3.20E-02 
I .50E-0 I 
2.96E-02 
6.40E+0 I 

Hazard Quotient3 

9.3E-02 
l.2E-0 I 
l .3E-02 
2.0E-02 
5.9E-02 
3.3E-02 
2.6E-02 
2.9E-02 

--
2.3E-02 
2.9E-03 
2.8E-03 
4.8E-02 
2. 7E-02 
2.6E-02 

I.0E-01 
7.8E-03 

2.0E+00 
8.9E+00 
8.3E-O I 
9. IE-0 1 
l.2E+0I 
3.5E-0 I 
2.4E+O0 
2.9E-0 I 

9/7/2000 





C
O

M
P

O
U

N
D

 
U

N
IT

S
 

A
nt

im
on

y 
m

g/
kg

 

B
ar

iu
m

 
m

g/
kg

 

Le
ad

 
m

g/
kg

 

M
er

cu
ry

 
m

g/
kg

 

T
ha

lli
um

 
m

g/
kg

 

N
ot

es
 

T
a

b
le

 B
-1

7P
O

-8
 

S
u

rf
a

ce
 S

o
il 

E
xp

o
su

re
 P

o
in

t 
C

o
n

ce
n

tr
a

ti
o

n
 

fo
r 

A
n

ti
m

o
n

y,
 B

a
ri

u
m

, 
L

e
a

d
, 

M
e

rc
u

ry
, 

an
d 

T
h

a
lli

u
m

-P
o

st
 R

e
m

e
d

ia
ti

o
n

 

N
Y

S
D

E
C

 
T

A
G

M
 

C
O

U
N

T
 

3
.5

9 
39

 

30
0 

. 
39

 

22
 

47
 

0
.1

 
48

 

0
.2

8 
48

 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
E

A
D

-1
7 

S
U

R
F

A
C

E
 S

O
IL

 S
A

M
P

L
E

 R
E

S
U

LT
S

 O
F

 S
IT

E
 

9
5

th
 U

C
L

 
M

A
X

IM
U

M
 

o
f 

th
e 

m
e

a
n

 
M

E
A

N
 

S
T

D
.D

E
V

 

52
 

5.
88

 
4

.8
2 

8.
37

 
35

7 
13

6
. 1

3 
12

1.
45

 
54

.4
2 

10
50

 
63

6.
40

 
25

0
.1

2 
25

1
.7

9
-:

 

1-
0

.1
1 

0
.1

1 
0

.1
8 

1.
5 

0.
60

 
0

.6
0 

0.
43

 

C
O

E
F

 O
F 

V
A

R
IA

T
IO

N
 

1.
74

 

0.
45

 
1.

01
 

1.
75

 

0.
71

 

N
O

R
M

A
L

/ 
L

O
G

 N
O

R
M

A
L

 

LO
G

 N
O

R
M

A
L 

N
O

R
M

A
L 

LO
G

 N
O

R
M

A
L 

LO
G

 N
O

R
M

A
L 

N
O

R
M

A
L 

1.
 T

hi
s 

ta
bl

e 
re

fle
ct

s 
th

e 
su

rf
ac

e 
so

il 
sa

m
pl

e 
an

d 
di

tc
h 

so
il 

sa
m

pl
e 

re
su

lts
 a

t 
th

e 
si

te
 a

s 
lis

te
d 

in
 T

ab
le

s 
A

-8
 a

nd
 A

-1
1

. 

E
X

P
O

S
U

R
E

 
P

O
IN

T
 

C
O

N
G

. 

5.
88

 

13
6

.1
3 

63
6.

40
 

0.
11

 
0

.6
0 

2
. 

N
Y

S
D

E
C

 T
A

G
M

 v
al

ue
s 

ba
se

d 
on

 T
ec

hn
ic

al
 a

nd
 A

dm
in

is
tr

at
iv

e 
G

ui
da

nc
e 

M
em

or
an

du
m

 H
W

R
-9

2-
40

46
, 

N
ov

em
be

r 
16

, 
19

92
. 

T
he

 T
A

G
M

s 
ar

e 
T

B
C

s 
an

d 
ar

e 
fo

r 
co

m
pa

ri
so

n 
pu

rp
os

es
 o

nl
y

. 
3

. T
he

 c
on

ce
nt

ra
tio

ns
 o

f 
th

e 
sa

m
pl

es
 in

 t
he

 d
el

in
ea

te
d 

ar
ea

 (
F

ig
ur

e 
2-

5)
 w

er
e 

re
pl

ac
ed

 w
ith

 t
he

 s
ite

 b
ac

kg
ro

un
d 

co
nc

en
tr

at
io

ns
 

(T
ab

le
 1

-2
, R

I)
. 

p:
\p

it\
pr

oj
ec

ts
\s

 1
61

7f
s\

fin
al

20
00

\r
is

k\
hu

m
an

 h
ea

lth
\E

P
C

 _p
os

t.
xi

s 
8/

31
/2

00
0 



C
O

M
P

O
U

N
D

 
U

N
IT

S
 

A
nt

im
on

y 
m

g/
kg

 

B
ar

iu
m

 
m

g/
kg

 

Le
ad

 
m

g/
kg

 

M
er

cu
ry

 
m

g/
kg

 

T
ha

lli
um

 
m

g/
kg

 

N
ot

es
: 

T
ab

le
 B

-1
7P

O
-9

 
T

o
ta

l 
S

o
il 

E
xp

o
su

re
 P

o
in

t 
C

o
n

ce
n

tr
at

io
n

 
fo

r 
A

n
ti

m
o

n
y,

 B
ar

iu
m

, 
L

ea
d

, 
M

er
cu

ry
, 

an
d 

T
h

al
li

u
m

-P
o

st
 R

em
ed

ia
ti

o
n

 

N
Y

S
D

E
C

 
T

A
G

M
 

C
O

U
N

T
 

3.
59

 
39

 

30
0 

..
 3

9 

22
 

• 4
7 

0.
1 

48
 

0.
28

 
48

 

S
E

N
E

C
A

 A
R

M
Y

 D
E

P
O

T
 

S
E

A
D

-1
7 

T
O

T
A

L
 S

O
IL

 S
A

M
P

L
E

 R
E

S
U

L
T

S
 O

F 
S

IT
E

 

95
th

 U
C

L
 

M
A

X
IM

U
M

 
o

f 
th

e 
m

ea
n

 
M

E
A

N
 

S
T

D
.D

E
V

 

52
 

5.
88

 
4

.8
2 

8
.3

7 
.

. 

35
7 

12
7

.9
7 

12
1.

45
 

54
.4

2 

10
50

 
55

5.
36

 
25

0.
12

 
25

1.
79

 .
 

1 
0.

09
 

0
. 1

1 
0

.1
8 

1.
5 

0
.6

0 
0

.6
0 

0.
43

 

C
O

E
F

 O
F 

V
A

R
IA

T
IO

N
 

1.
74

 

0.
45

 
1.

01
 

1.
75

 
0.

71
 

N
O

R
M

A
L

/ 
L

O
G

N
O

R
M

A
L

 

LO
G

 N
O

R
M

A
L 

N
O

R
M

A
L 

LO
G

 N
O

R
M

A
L 

LO
G

 N
O

R
M

A
L 

N
O

R
M

A
L 

1.
 T

hi
s 

ta
bl

e 
re

fle
ct

s 
th

e 
su

rf
ac

e 
so

il 
sa

m
pl

e 
an

d 
di

tc
h 

so
il 

sa
m

pl
e 

re
su

lts
 a

t 
th

e 
si

te
 a

s 
lis

te
d 

in
 T

ab
le

s 
A

-8
, A

-9
, a

nd
 A

-1
1

. 

E
X

P
O

S
U

R
E

 
P

O
IN

T
 

C
O

N
C

. 

5.
88

 

12
7

.9
7 

55
5

.3
6 

0
.0

9 
0

.6
0 

2
. 

N
Y

S
D

E
C

 T
A

G
M

 v
al

ue
s 

ba
se

d 
on

 T
ec

hn
ic

al
 a

nd
 A

dm
in

is
tr

at
iv

e 
G

ui
da

nc
e 

M
em

or
an

du
m

 H
W

R
-9

2-
40

46
, 

N
ov

em
be

r 
16

, 
19

92
. 

T
he

 T
A

G
M

s 
ar

e 
T

B
C

s 
an

d 
ar

e 
fo

r 
co

m
pa

ris
on

 p
ur

po
se

s 
on

ly
. 

3.
 T

he
 c

on
ce

nt
ra

tio
ns

 o
f 

th
e 

sa
m

pl
es

 in
 t

he
 d

el
in

ea
te

d 
ar

ea
 (

F
ig

ur
e 

2-
5

) 
w

er
e 

re
pl

ac
ed

 w
ith

 t
he

 s
ite

 b
ac

kg
ro

un
d 

co
nc

en
tr

at
io

ns
 

(T
ab

le
 1

-2
, 

R
I)

. 

p:
\p

it\
pr

oj
ec

ts
\s

 1
61

7f
s\

fin
al

20
00

\r
is

k\
hu

m
an

 h
ea

lth
\E

P
C

_p
os

t.
xl

s 
8/

31
/2

00
0 



TA BLE 81 7-PO-I0 
CA LCU LATED SO IL RECEPTOR EXPOSURE 

SURFA CE SOIL 

SEAD- 17 FS 
Seneca Army Depot Act ivity 

RM E Concentration Deer Mouse Exposure 

Constit uent (mg/kg) SP' BA F' (mg/kg/day) 3 

Scmivo latile Organics 
2,4-Dinitro toluene 2.77E-OI 2.67E+OO (4) 1.00E+OO (6) I. I I E-0 1 
2,6-Dinitrotoluene 8.60E-02 3.2 1 E+OO (4) 1.00E+OO (6) 3.95E-02 
Acenaphthene 3.30E-02 2. I OE-0 1 (4) 3.42E-O I (12) 2 . 11 E-03 
Benzo(a)anthracene 3.26E-O I I .97E-02 (4) l.25E-O I (I I ) 6 .52E-03 
Benzo(b )nuoranthene 3.53E-O I 8.88E-03 (4) 3.19E-O I ( II ) I .40E-02 
Benzo(gh i )pery l ene 2.9 1 E-0 1 5. I 9E-03 (4) 2.44E-OI (I I ) 9 .12E-03 
Benzo(k)nuoranthene 2.87E-OI 1.0 1 E-02 (4 ) 2.53E-O I (I I ) 9.43E-03 
Chrysene 2.7 1 E-0 1 I .97E-02 (4) l.75E-O I ( JI ) 6 .88E-03 
Di benzofuran 3.60E-02 1.72E-OI (4) 1.00E+OO (6) 4.72E-03 
D ibenz(a,h)anthracene 2. 79E-O I 5.26E-03 (4) 3.68E-0 I (II) I .25E-02 
Fluoranthene · .- 2.60E-O l 4.25E-02 (4) 7.92E-02 (11) 4 .57E-03 
Fluorene 3.80E-02 l .43E-O I (4) 3.42E-O I (12) 2 . I 6E-03 
lndeno( 1,2,3 -cd)py rene 3.06E-O l 5.55E-03 (4) 4.19E-Ol ( II ) I .54E-02 
Phenan threne 3.0 1 E-0 1 9.08E-02 (4) l .22E-O I ( II ) 8.25E-03 
Py rene 2.42E-O I 4.3 1 E-02 (4) 9.20E-02 (11) 4 .59E-03 

Pcst icidcs/PCBs 
Aroc lor- 1260 2.59E-02 9.00E-03 (10) 2.90E-OI (9) 9 .52E-04 
Endrin ketone 3.34E-03 2.20E-02 (4) 2.50E-O I (9) l. l 3E-04 

Metals 
A ntimony 5.88E+OO 1.30E-04 (5) 1.00E+OO (6) 6.6 1 E-0 1 
Bar ium I .36E+02 l.50E-0 1 (5) I .OOE+OO (6) 1. 57E+OI 
Copper 9.20E+O I 4.00 E-0 1 (5) 5.06E-O I (7) 6.23E+OO 
Lead 6.36E+02 5.80E-03 (5) 5.06E-O I (8) 3.76E+OI 
Mercury 1.07E-OI 9 .00E-0 1 (5) 2.30E+O I (10) 2 .68E-Ol 
Se lenium 1.2 1 E+OO 2.50E-02 (5) 4.70E-O I (IJ ) 6.74E-02 
Thalli um 6.04E-OI 2.70E-04 (5) I .OOE+OO (6) 6.79E-02 
Z inc 2. I 5E+02 4.00E-03 (5) 1.00E+OO (6) 2.4 1E+O l 

(I) SP· so il-to-plant uptake factor (4) Source: Travis and Arms , 1988 

(2) BAF bioaccumulation factor (5) Source· NRC 1992 
(3 ) Deer .mouse exposure ca lculated as (6) Default where no experimental data avai lable, 

ED = )(Cs• SP• CF• Ip) + (Cs • BAF • la) + (Cs• ls)] • UFF / BW no evidence of bioaccumulation. 

\\'here, ED = exposur_e dose (7) Source Ma et al. , 1983 Cu BAF based on soi l cone 

Cs= RME cone in soil (ITlg/1,;g) (8) Source . Ma et al. 1983 . Pb BA.F is based on soil 

C F = plant dry-10-we1-weiglu conversion factor (0.2) cone., pl-I (=7 .5), and ¾ organi c matter (=J .68¾). 

(inorganics o nl y) (9) Source Menzie ct al . 1992 

SP = so il-to-plant uptake fac tor ( I 0) Source: EPA, 1994c. 
Ip = plant-maucr intake rate (0 00216 kg./day) ( 11) Source. Marqucr ic et al. 1987. in Beye r, 1990 

BAF = bioaccumulat ion facto r (un itless) ( 12) Used bcnzo(a)pyrene as surrogate 

la= animal-matter intake ra te (0.002 16 kg/day) (13) Source. Beyer and Cromanie. 1987. BAF based 

Is= incidental soi l intake rate (0.000088 kg/da y) on highes t leve l of earthworm uptake al 

SFF = Site foraging facto r ( I) industrial sites . 

BW = body weight (0.02 kg) 

Note: RM E for ant1monj'. barium, lead, mercury, and th al11 u111 1s from T able B- l 7P0-8. A ll other RMEs 
are from Table B- I 7P0-2. 

p 1pit \pro_icc1s\scneca\s I 6 17fs\fina12 000\risk\cco log ica l\ 16\Expos xis 
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TABLE B1 7-PO-l l 
CALCULATED SOIL RECEPTOR EXPOSURE 

TOTAL SOIL 

SEAD-1 7 FS 
Seneca Army Depot Activit y 

Constituent 
Semivolatile Orga nics 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Acenaphthene 
Benzo(a)anthracen e 
Benzo(b )Ouoranthene 
Benzo(ghi)pery lene 
Benzo(k)Ouoranthene 
Chrysene 
Dibenzofuran 
D ibenz(a,h)anthracene 
Fluoranthene 
Fluorene -

lndeno( 1,2,3-cd)pyrene 

Phenan threne 
Pyrene 

Pcsticidcs/ PCBs 
Aroclor-1 260 
Endr in ke1011e 

Meta ls 
A ntimony 

Barium 
Copper 
Lead 
Mercury 
Selenium 
Thalli um 
Zi nc 

( I) SP · soi l-to-plant uptake factor 

(2) BAF bioaccumulation factor 

(3) Deer mouse exposure ca lcu lated as 

RM E Concentration 
(mg/kg) SP1 

2.64£-0 1 2.67E+OO 
8.3 1 E-02 3.21E+OO 
3.30£-02 2. I OE-0 1 
3.01 E-0 1 1.97£-02 
3.18E-O l 8.88£-03 
2.74£-0 1 5. I 9E-03 
2.72£-0 1 1.0 1 E-02 
2. 78E-O I 1.97£-02 
3.60£-02 l.72 E-O l 
2.64£-0 1 5.26£-03 
2.67£-0 1 4.25£-02 
3._80E-02 l .43E-O l 
·2.84E-0 1 5.55£-03 
2.85E-O I 9.08£-02 
2.51 E-0 1 4.3 1 E-02 

2.SOE-02 9.00E-03 
3.05 £-03 2.20£-02 

5.88E+OO l .30E-04 
l .28E+02 1.SOE-0 1 
7 80E+Ol 4 OOE-0 1 
5.55E+02 5.80£-03 
9.44E-02 9.00E-0 1 
9.80E-0 1 2.50E-02 
6.04 E-Ol 2 70E-04 
l .86E+02 4.00E-03 

ED = ((Cs · SP· CF• Ip) , (Cs· BAF • la) , (Cs • Is)]· UH / BIi' 

Where, ED = exposure dose 

c.;,= fUv1E cone in soil (mg/kg)_ 

CF = plant dry-to-wet-weight conversion facrnr (0 2) 

(inorganics on ly) 

SP = soil-to-plant uptake factor 

Ip = plant-matter intake rat e (0.002 16 kg/day) 

BA.F = bioaccumulation facior (uni1lcss) 

la = animal-matter intake rate (0 00216 kg/day) 

Is= incidcmal so il intake rale (0.000088 kg/day) 

SFF = Site foraging factor (I) 

BIi' - body weight (0.02 kg) 

Deer Mouse Exposure 

BAF2 

(4) l .OOE+OO (6) 

(4) l .OOE+OO (6) 

(4) 3.42£-0 1 (12) 

(4) 1.25E-O l (II) 

(4) 3.19E-O l ( I I} 

(4) 2.44£-0 1 (II) 

(4) 2.53£-0 1 (I I } 

(4) USE-O J (I I } 

(4) l .OOE+OO (6) 

(4) 3.68£-01 (I I ) 

(4) 7.92£-02 (II} 

(4) 3.42£-0 1 (12) 

(4) 4. 19E-Ol (JI) 

(4) 1.22E-O I (11) 

(4) 9.20E-02 (II) 

(10) 2.90£-0 1 (9) 

(4) 2.50E-O I (9) 

(5) I .OOE+OO (6) 

(5) 1.00E+OO (6) 

(5) 5.35E-O I (7) 

(5) 4.97£-0 1 (8) 

(5) 2.30E+O l (10) 

(5) 4.70£-0 1 (IJ) 

(5) l .OOE+OO (6) 

(5) 1.00E+OO (6) 

(4) Source Travis and Arms. I 988 

(5) Source NRC 1992 

(mg/kg/day)' 

l .06E-01 
3.82£-02 
2.1 I E-03 
6.02£-03 
1.27£-02 
8.57E-03 
8.93E-03 
7.07£-03 
4.72£-03 
l . l 8E-02 
4.69£-03 
2.16£-03 
1.43£-02 
7.79£-03 
4. 76E-03 

9.18£-04 

I .03E-04 

6.6 1 E-0 1 
l .48E+O I 

5.52E+OO 
3.23E+O l 
2.37E-O l 
5.46£-02 

6.79E-02 
2.09E+O l 

(6) Default where no experimenial darn available. 

no evidence of bioaccumulation 

(7) Source· t\1a ct al , 1983 Cu BAF based on soi l cone. 

(S} Source· Ma ct al. 1983 Pb BAF is based on soi l 

cone. pH (=7 5). and ~o organic ma11 cr (=-3 68%) 

(9) Source Menzie el al. 1992 

(10) Source EPA . 1994c 

( 11) Source Marqucric et al. . 1987. in Beyer. 1990 

( 12) Used bcnzo(a)pyrcnc as surrogate 

( 13) Source 13 cyer and Cromartie, 1987 BAF based 

on highest level of earthworm uptake at 

industr ial si tes 

No1e: RME for antimony, bar ium, lead. mercury, and tha l li um 1s from l able B- l 7P0-9. Al l other RM Es 
are from Tabl e 8 -1 71'0-3. 

p \p1npro iccts\scncca\s 1617fs\final2000\nsk\ccological\ 16\Expos xis 
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TABLE B- 17PO-12 
CALCULATION OF SOIL HAZARD QUOTIENTS 

SURFACE SOIL 

SEAD-17 FS 
Seneca Arm y Depot 

Deer Mo use Exposure Tox icity Reference 

Constituent (mg/kg/day) 
I 

Va lu e (mg/kg/day) 
2 

Sem ivo lat ile Organics 
2,4-Dinitrotoluene 1.1 1 E-0 1 6.80E+00 
2,6-Dinitrotoluene 3.95E-02 6.80E-0 I 
Acenaphthene 2. 1 IE-03 7.00E+00 
Benzo( a)anthracene 6.52E-03 3.20E+00 
Benzo(b )fluoranthene I .40E-02 3.20E+00 
Benzo(ghi)perylene 9. I 2E-03 3.20E+00 
Benzo(k) fl uoran then e 9.43E-03 3.20E+00 
Chrysene 6.88E-03 3.20E+00 
Dibenzofuran 4.72E-03 none avail 
Dibenz( a,h )anth racene I .25E-02 3.20E+00 
Fluoranthene 4.57E-03 2.50E+0 I 
Fluorene 2. I 6E-03 2.50E+0 I 
lndeno( 1.2.3-cd)pyrene 1. 54 E-02 3.20E+00 
Phenanth rene 8.25E-03 3.20E+00 
Pyrene 4.59E-03 3.20E+00 

Pesticid es 
Aroclor-1 260 9.52E-04 I .36E-02 
Endrin ketone I. I 3E-04 I .84E-02 

Meta ls 
An tim ony 6.6 1 E-01 2.S0E-0 I 
Barium I .57E+0 I I .32E+00 
Copper 6.23E+00 6.20E+00 
Lead 3.76E+0 I I .60E+0 I 
Mercury 2.68E-0 I 3.20E-02 
Selenium 6. 74E-02 I .S0E-0 I 
Thallium 6.79E-02 2.96E-02 
Zinc 2.4 1E+OI 6.40E+0 I 

( I) Rece ptor exposure from Table B I 7-PO-1 0. 

(2) Toxicity reference va lue from Table 6- 19. RI. 

(3) Hazard quoti ent ca lcu lated as HQ = exposure ra te / toxic ity re fere nce va lue 

wi th HQ < I , no effects ex pected 

I < HQ =< I 0, small potentia l for effec ts 

IO < HQ =< I 00, pote nti al for greater exposure to result in effects, and 

HQ > I 00, highest potential for effects. 

BOLD : re presents receptor I-I Q >= I. 

-- : no HQ could be ca lculated, as no toxici ty data could be found . 

p: pit proj ec ts se necals I 6 17fsl lina l20001risklccologicall 16116-hqs., ls 

Hazard Quotient3 

I .6E-02 
5.8E-02 
3.0E-04 
2.0E-03 
4.4E-03 
2.8E-03 
2.9E-03 
2.2E-03 

--
3.9E-03 
l. 8E-04 
8.6E-05 
4.8E-03 
2.6E-03 
1.4E-03 

7.0E-02 
6. IE-03 

2.6E+00 
1.2E+0 I 
I .0E+O0 
2.4E+00 
8.4E+00 
4.SE-0 1 
2.3E+00 
3.8E-O I 
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TABLE B-1 7PO-13 
CALCULATION OF SO IL HAZARD QUOTIENTS 

TOTAL SOIL 

SEAD-1 7 FS 
Seneca Army Depot 

Deer Mo use Ex posure Toxic ity Reference 

Constituent (mg/kg/day) 
I 

Va lu e (mg/kg/day) 
2 

Semivolatile Organics 
2,4-Din itrotoluene I .06E-01 6.80E+00 
2.6-Dinitroto luene 3.82E-02 6.80E-0 1 
Acenaphthene 2. 1 IE-03 7.00E+00 
Benzo(a)anthracene 6.02E-03 3.20E+00 
Benzo(b)fi uoranthene I.27E-02 3.20E+00 
Benzo(ghi)pery lene 8.57E-03 3.20E+00 
Ben zo(k )fi uoran thene 8.93E-03 3.20E+00 
Chrysene 7 07E-03 3.20E+00 
Dibenzofuran 4.72E-03 none avai l 
Dibenz( a. h )anthracene l .18E-02 3.20E+00 
Fluoranthene 4.69E-03 2.50E+0 I 
Fluorene 2.1 6E-03 2.50E+0 I 
lndeno( 1.2.3 -cd)pyrene I .43E-02 3.20E+00 
Phenanthrene 7.79E-03 3.20E+00 
Pyren e 4.76E-03 3.20E+00 

Pesticides 
Aroclor- 1260 9. I 8E-04 I .36E-02 
Endrin ketone l. 03E-04 l. 84E-02 

Meta ls 
Antimony 6.61E-01 2.50E-0 I 
Barium I .48E+0 I I .32E+00 
Copper 5.52E+00 6.20E+00 
Lead 3.23E+0 I I .60E+0 I 
Mercury 2.37E-0 I 3.20E-02 
Selenium 5.46E-02 I .50E-0 I 
Thal liu m 6.79E-02 2.96E-02 
Z inc 2.09E+0 I 6.40E+0 I 

( I } Receptor expos ure from Tabl e BI 7-PO-11 . 

(2) Toxicitv reference va lue from Tabl e 6- 19. RI. 

(3) Hazard quot ient calculated as HQ = exposure rate / toxicity refe rence va lue 

with HQ < I , no effects expected 

I < HQ =< I 0, small potential for effects 

IO < HQ =< I 00, potentia l for greater ex posure to result in effects. and 

HQ > 100. hi ghest potential for effects. 

BOLD : represents receptor HQ >= I. 

-- : no HQ cou ld be ca lculated. as no toxicity data cou ld be found . 

p: pit projects ,seneca\s 16 17fs\fina l2000\ ri sk\ccological\ 16\ I 6-hqs.x ls 

Hazard Q uotient3 

l .6E-02 
5.6E-02 
3.0E-04 
l. 9E-03 
4.0E-03 
2.7E-03 
2.8E-03 
2.2E-03 

--
3.7E-03 
l. 9E-04 
8.6E-05 
4.5E-03 
2.4E-03 
l.5 E-03 

6.7E-02 
5.6E-03 

2.6E+00 
l.1E+0I 
8.9E-0 I 
2.0E+O0 
7.4E+00 
3.6E-0l 
2.3E+O0 
3.3E-0I 
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SENECA ARMY DEPOT ACTI VITY FINAL FS REPORT FOR SEA D-1 6 AND SEAD- 17 

APPENDIX C ARAR COMPLIANCE 

C.1 ARAR-BASED REMEDIAL OBJECTIVES 

The investigation and cleanup of SEAD-16 and -17 falls under the jurisdiction of 

both the State of New York regulations (administered by NYSDEC) and Federal 

regulations (administered by USEPA Region II) . Three categories of potentially 

applicable state and federal requirements are reviewed separately in the 

subsequent subsections. The three categories of ARARs are chemical specific , 

location specific and action specific. A brief regulatory discussion of ARARs is 

given below. 

In 40 CFR 3·00.5,_ EPA defines applicable requirements as those cleanup 

standards , standards of control , and other substantive requirements , criteria, or 

limitations promulgated under federal or state environmental , or facility siting 

laws that specifically address a hazardous substance , pollutant, contaminant , 

remedial action , location, or other circumstance found at a CERCLA site. Only 

those state standards that are identified by a state in a timely manner and that 

are more stringent than federal requirements may be applicable. Relevant and 

appropriate requirements are defined as those cleanup standards , standards of 

control , and other substantive requirements , criteria , or limitations promulgated 

under federal or state environmental or facility siting laws that , while not 

"applicable" to a hazardous substance , pollutant, contaminant , remedial action, 

location, or other circumstance at a CERCLA site , address problems or 

situations sufficiently similar to those encountered at the CERCLA site that their 

use is well suited to the particular site . 

Any standard , requirement , criterion , or limitation under any federal or state 

environmental or facility siting law may be either applicable or relevant and 

appropriate to a specific action . The only state laws that may become ARARs 

are those promulgated such that they are legally enforceable and generally 

applicable and equivalent to or more stringent than federal laws. A 

determination of applicability is made for the requirements as a whole , whereas a 

determination of relevance and appropriateness may be made for only specific 

portions of a requirement . An action must comply with relevant and appropriate 

\\BOSFS02\PROJ ECTS\ PIT\Projects\SEN ECA \S I 6 17FS\ Fina12000\Textlappendix\Appcfin .doc Page C-1 
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SENECA ARMY DEPOT ACTI VITY FINAL FS REPORT FOR SEAD- 16 AND SEA D- 17 

requirements to the same extent as an applicable requirement with regard to 

substantive conditions , but need not comply with the administrative conditions of 

the requirement. 

As mentioned earlier in this section , three categories of ARARs were analyzed . 

They are as follows : chemical-specific , location-specific, and action-specific. 

Chemical-specific ARARs address certain contaminants or a class of 

contaminants and relate to the level of contamination allowed for a specific 

pollutant in various environmental media (water, soil , air). Chemical-specific 

ARARs are discussed below, in the media-specific sections. Location-specific 

ARARs are based on the specific setting and nature of the site. Action-specific 

ARARs relate to specific actions proposed for implementation at a site. Both 

location-specific arid. acticih~specific ARARs are independent of the media. In 

addition to ARARs , advisories , criteria or guidance may be evaluated as "To Be 

Considered" (TBC) regulatory items. CERCLA indicates that the TBC category 

could include advisories , criteria or guidance that were developed by EPA, other 

federal agencies or states that may be useful in developing CERCLA remedies . 

These advisories, criteria or guidance are not promulgated and , therefore , are 

not legally enforceable standards such as ARARs . 

C.2 CHEMICAL SPECIFIC ARARs AND TBCs 

Chemical-specific ARARs are ·usually health or risk-based standards limiting the 

concentration of a chemical found in , or discharged to , the environment. They 

govern the extent of site remediation by providing actual cleanup levels , or the 

basis for calculating such levels for specific media . A number of federal and 

state regulations are potential ARARs for this site . For each of the ARARs listed 

below 4 categories of information are provided . 

C.2.1 Water Quality 

• 40 CFR Part 141 (applicable) : National Primary Drinking Water 

Regulations. This part establishes primary drinking water 

regulators pursuant to Section 1412 of the Public Health Service 

Act as amended by the Safe Drinking Water Act. Consideration : 

\\BOS FS02\PRO.I ECTS\P IT\Projects\S EN ECA \S 16 I 7FS\Fin al2000\Tex t\append ix\Appcfin.cl oc Page C-2 
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SENECA ARMY DEPOT ACTIVITY FINAL FS RE PORT FOR SEAD- 16 AND SEAD- 17 

MCLs and NY state groundwater standards (GA) were used as a 

frame of reference for the applicable constituents ; the lower, more 

conservative of the two standards were used to evaluate 

groundwater quality at the SEAD-16 and -17 sites and are 

potentially applicable ARAR for groundwater and soil cleanup 

action . 

• 40 CFR Part 141 .11 (applicable): Maximum Inorganic Chemical 

Contaminant Levels. This section establishes maximum 

contaminant levels (MCLs) for inorganic chemicals in drinking 

water. Consideration : MCLs and NY State groundwater 

standards (GA) were used as a frame reference for the applicable 

·constituents ; · the lower of the two standards were used to set 

clean-up levels in groundwater at the SEAD-16 and -17 sites . 

• 40 CFR Part 141 .12 (applicable) : Maximum Organic Chemical 

Contaminant Levels . This section establishes MCLs for organic 

chemicals in drinking water. Consideration : MC Ls and NY State . 

groundwater standards (GA) were used as a frame of reference 

for the applicable constituents ; the lower of the two standards 

were used to set clean-up levels in groundwater at the SEAD-16 

and -1 7 sites . 

• 40 CFR Part 264 Subpart F (applicable) : Releases from Solid 

Waste Management Units . Standards for protection of 

groundwater are established under this citation . This ARAR is 

applicable to long-term monitoring of the site . 

• 6 NYCRR subparts 701 and 702 (applicable): These subparts 

provide classification definitions for surface water and 

groundwaters and describe procedures that may be used to 

obtain guidelines or standards that will be protective of human 

health and aquatic life . Consideration : Definitions of local surface 

water and groundwater classifications at the site were obtained 

from these subparts. 

\\BOSFS02\PRO.I ECTS\PIT\Projects\SE 1ECA \S l 617FS\Fina l2000\Tcx t\appe ndix\Appclin .doc Page C-3 
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

• 6 NYCRR subpart 703 (applicable) : This subpart establishes 

groundwater standards specified to protect groundwater for 

drinking water purposes . Consideration : The groundwater at 

SEAD-16 and -17 has been classified as GA which means the 

best usage is as a source of potable water. 

• 6 NYCRR subpart 373-2.6 and 373-2.11 (applicable) : This 

regulation requires groundwater monitoring for releases from solid 

waste management units. 

• 6 NYCRR · subpart 373-2 (relevant and appropriate) : This 

regulation establishes post closure care and groundwater 

monitoring requirements . Consideration : This regulation applies 

after the SEAD-16 and -17 sites has been closed under CERCLA 

or RCRA requirements . 

• 6 NYCRR Part 5 (relevant and appropriate) : This regulation 

establishes criteria for drinking water supplies . Specifically, 

NYSDOH has established MCLs for water. Consideration : These 

criteria are relevant and appropriate to drinking water sources in 

NY State . 

• NYSDEC TOGS 1.1.1 (relevant and appropriate) : This document 

compiles water quality standards and guidance values for use in 

NYSDEC programs. Consideration : This document was used as 

a reference for the NYSDEC water quality standards . and 

guidance values . 

C.2.3 Soil Quality 

NYSDEC Technical and Administrative Guidance Manuals (TAGMs) 

(TBCs): The New York State rules for inactive hazardous waste disposal 

sites are provided in these documents . Cleanup levels for hazardous 

\\BOSFS02\ PROJECTS\PIT\Projec ts\SENEC A \S I 6 17FS\Fi nal2000\Tex t\appendix\Appc fi n.doc Page C-4 
Septe mber 2000 



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

constituents in soil have been proposed by the State of New York through 

Technical and Administrative Guidance Manuals (TAGMs) specifically , 

#HWR-92-4045. Consideration : The NYSDEC TAGM manual for 

cleanup levels for soils is #HWR-94-4046 and has been used as 

guidance for this remedial action. These levels are shown in Appendix A 

for constituents detected at SEAD-16 and -17. The TAGMs are TBC 

guidelines and are not ARARs . The primary chemicals of concern at 

SEAD-16 are metals and to a lesser degree from SVOCs (primarily 

PAHs) , pesticides , and nitroaromatics. The background metal 

concentration value has been determined as the 95th Upper Confidence 

Limit (UCL) of the mean for the background soil samples collected from 

the entire SEAD facility. TAGMs are being considered as remedial goals 

for v0Iati1e organlcs for the remedial measure. 

C.2.4 PCBs 

• 40 CFR Part 761 subpart G (TBC) : PCB Spill Clean Up Policy. 

This regulation establishes criteria EPA will use to determine the 

adequacy of the clean up of spills resulting from the release of 

materials containing PCBs. Consideration : No action is required 

in regard to this regulation since maximum concentrations of 

PCBs in soil at SEAD-16 and -17 are less than the action limit of 

50 ppm . 

• EPA OSWER 8/90 (TBC) : A Guide to Remedial Actions at 

Superfund sites with PCB contamination . Consideration: No 

't a·ction is · required in regard to this document because PCB 

concentrations in soil at SEAD-16 and -17 are less than the action 

limit of 50 ppm . 

C.3 LOCATION-SPECIFIC ARARS 

Location-specific ARARs govern natural site features such as wetlands , flood 

plains , and sensitive ecosystems, and manmade features such as landfills, 

disposal areas , and places of historic or archaeological significance. These 
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ARARs generally restrict the concentration of hazardous substances or the 

conduct of activities based solely on the particular characteristics or location of 

the site. Federal and State regulations that may apply are listed below. 

• 40 CFR Part 264.18 (relevant and appropriate) : Location 

Standards for Hazardous Waste Facilities . The general 

requirements for locating a hazardous treatment, storage, or 

disposal facility are found in this section. They include provisions 

for seismic considerations and flood plains . Consideration: 

These standards are relevant and appropriate to remedial 

measures instituted at SEAD-16 and -17. 

• 40 CFR Part 241 .202 (applicable) : Site selection shall be 

consistent with public health and welfare. It shall also be 

consistent with land-use plans and air and water quality 

standards . Consideration: These standards apply to remedial 

measures instituted at the SEAD-16 and -17 sites . 

• 40 CFR Part 230-Section 404(b)(1) (applicable) : Guidelines for 

Specifications of Disposal sites for dredged or filled material. The 

purpose of these guidelines is to restore and maintain the 

chemical , physical , and biological integrity of waters (including 

wetlands) of the United States through control of dredged or fill 

material. Considerations: No permit is required under Section 

404 , however, wetland restoration is required for remedial 

activities selected for SEAD-16 and -17 . 

• Wetlands Executive Order (EO1199) (applicable): Under this 

regulation federal agencies are required to minimize the 

destruction, loss , or degradation of wetlands and preserve and 

enhance natural and beneficial values of wetlands . 

Consideration: Remedial alternatives that involve construction 

must include all practical means of minimizing harm to wetlands. 

\\BOSFS02\PROJECTS\PIT\ Projccts\SENEC A \S 16 17FS\Final2000\Tex t\appcndix\Appclin .doc Page C-6 
September 2000 



SENECA ARMY DEPOT ACTI VITY FINA L FS REPO RT FOR SEAD- 16 AN D SEAD- 17 

C.4 ACTION-SPECIFIC ARARS 

Action-specific ARARs are usually technology- or activity-based limitations that 

control actions at hazardous waste sites. Action-specific ARARs generally set 

performance or design standards, controls , or restrictions on particular types of 

activities. To develop technically feasible alternatives , applicable performance or 

design standards must be considered during the development of all removal 

alternatives. Action specific ARARs are applicable to this site . The 

action-specific ARARs to be used will be determined by the Army based upon 

the technology chosen . Federal and State regulations which may apply include 

the following: 

C.4.1 Air Quality . 

• 40 CFR Part 50.8 (relevant and appropriate) and 6 NYCRR 

subpart 257-4: Ambient Air Quality Standard for Carbon 

Monoxide. Carbon monoxide concentrations in the ambient air 

shall not exceed the following hourly average, 35 parts per million 

(ppm) ; 8-hour average, 9 ppm . Consideration: This standard for 

carbon monoxide may apply to air emissions for a removal action 

or other remedial activities. 

• · 40 CFR Part 50.12 (relevant and appropriate) : Ambient Air Quality 

Standard for Lead. Lead concentrations in the ambient air shall 

not exceed 1.5 micrograms lead per cubic meter of air, 90-day 

average. Consideration : This standard for lead may apply to air 

emissions for a removal action or other remedial activities . 

• 40 CFR Part 50 .9 (relevant and appropriate): Ambient Air Quality 

Standard for Ozone. Ozone concentrations in the ambient air 

shall not exceed 0.10 ppm hourly average. Consideration: This 

standard for ozone may apply to air emissions for a removal 

action or other remedial activities . 
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• 40 CFR Part 50.6 (relevant and appropriate) : Ambient Air Quality 

Standard for PM-10. PM-10 concentrations in the ambient air 

shall not exceed the following : 24 hour average , 150 micrograms 

per cubic meter of air; annual average, 50 micrograms per cubic 

meter of air. Consideration : This standard for PM-10 may apply 

tO air emissions for a removal action or other remedial activities. 

• 40 CFR Part 61 (applicable and relevant and appropriate) : 

National Emission Standards for Hazardous Air Pollutants. This 

regulation requires the minimization of emissions, specifies 

emissions tests and monitoring requirements , and sets limits on 

several hazardous air pollutants . Consideration : These 

standards may apply to air emissions for a removal action or other 

remedial activities. 

• 40 CFR Part 58 (applicable) : Ambient Air Quality Surveillance. 

This part defines quality assurance requirements , monitoring 

methods, instrument siting , and operating schedule for ambient air 

quality surveillance. Consideration : These ambient air quality 

standards may apply to removal actions or other remedial 

activities . 

• 40 CFR Part ·52 (applicable) : Approval and Promulgation of 

Implementation Plans. This part defines general provisions for 

the contents of State Implementation Plans (SIPs). 

Consideration : These provisions may apply to removal actions or 

other remedial activlties at SEAD-16 and -17 . 

• 40 CFR Part 264 Subpart AA, BB, and CC (applicable) : Organic 

Air Emission Standards). Applicable to any air discharges due to 

treatment of the groundwater on site . 

• 6 NYCRR Part 256 (applicable) : Air Quality Classification System . 

This regulation defines four general levels of social and economic 

development for geographical areas in New York. These levels 
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range from Level I, which would be used for timber, dairy farming 

or recreation and would be sparsely populated , to Level IV, which 

would be densely populated with large commercial metropolitan 

office buildings or areas of heavy industry. Consideration : SEAD 

is classified as Level II, which is an area of predominantly single 

and two family residences, small farms and limited commercial 

services and industrial development. 

• 6 NYCRR subpart 257-1 (applicable) : Air Quality Standards 

General. This section of the air regulations defines what an air 

standard is, how the standard will be applied and what compliance 

with these standards will entail. Consideration: These standards 

_:may" · apply tb a removal action or other remedial activities at 

SEAD-16 and -17. 

• 6 NYCRR subpart 257-3 (applicable): Air Quality Standards­

Particulates. Suspended particulates shall not exceed 250 mg/m3 

more than once a year. Annual standard-55 µg/m3 , 30-day 

standard-100 µg/m3, 60-day standard-85 µg/m3, 90-day 

standard- SO µg/m3 , standard for settleable solids-SO percent 

of the values of the 30 day average concentrations shall not 

exceed 0.30 mg/cm2/mo;-84 percent shall not except 0.45 

mg/cm2/mo. Consideration : These standards may apply to a 

removal action or other remedial activities at SEAD-16 and -17 

• 6 . NY_CRR subpart 257-6 (applicable) : Air Quality Standards-

Hydr·ocarbons . (non methane) . 

from 6 to 9 am-0.24 ppm . 

Three hour standard measured 

Consideration : The hydrocarbon 

standard may apply to a removal action or other remedial activity 

at the SEAD-16 and -17 sites . 
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C.4.2 Water Quality 

• 40 CFR Part 131 (applicable) : Water Quality Standards . This part 

implements Section 101 of the Clean Water Act (CWA), which 

specifies the national goals of eliminating the discharge of 

pollutants , prohibiting the discharge of toxic pollutants in toxic 

amounts , and implementing programs for control of nonpoint 

sources. 

• 40 CFR Part 131 .12 (applicable) : Antidegradation Policy . 

Establishes standards to prevent a body of water which has an 

existing high standard from degrading to a lower standard . 

• 40 CFR Part 403 (applicable) : Pretreatment Standards for .the 

Discharge of Treated Site Water to a Publicly Owned Treatment 

Works (POTW). This part establishes pretreatment standards for 

the discharge of wastewater to POTWs. Consideration : These 

standards apply to any removal action or other remedial measure 

that might involve the discharge of treated site water to a POTW. 

If such a discharge system is installed at the SEAD-16 and 17 and 

the discharge is sent to a POTW, then a permit would be obtained 

from the POTW prior to the discharge. 

• 6 NYCRR Chapter X (relevant and appropriate) : This chapter 

establishes the requirements of the State Pollutant Discharge 

Elimination System . Consideration : These standards are relevant 

and appropriate discharges from remedial activities that occur at 

the site . 

C.4.3 Solid Waste Management 

• 40 CFR Part 241 .100 (relevant and appropriate) : Guidelines for 

the Land Disposal of Solid Wastes . These regulations are geared 

specifically toward sanitary landfills ; however, they are applicable 

to all forms of land disposal and land-based treatment. 
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Consideration : These regulations are relevant and appropriate to 

land disposal or land-based treatment that inay be established as 

part of remedial measures at SEAD-16 and -17. 

• 40 CFR Part 241 .204 (applicable) : Water Quality . The location, 

design, construction , and operation of land disposal facilities shall 

protect water quality. Consideration : These regulations apply to 

land disposal facilities that may be established as part of remedial 

measures at the SEAD-16 and -17 sites. 

• 40 CFR Part 241 .205 (applicable) : The design, construction , and 

operation of land disposal facilities shall conform to air quality ·and 

s-ource control standards . Considerations : These standards are 

applicable to land disposal facilities that may be established as 

part of remedial measures on the SEAD-16 and -17 sites . 

• 40 CFR Part 257.1 (relevant and appropriate): This part 

establishes the scope and purpose of criteria for use in assessing 

the possibility of adverse effects on health or the environment 

from solid waste disposal operations . Consideration : This part is 

relevant and appropriate to solid waste disposal operations that 

may be establ ished during remedial activities at the SEAD-16 and 

-17 sites . 

• 40 CFR Part 257.3 (relevant and appropriate) : This part 

establishes criteria to assess the impact of disposal operations , 

including such considerations as flood plains , endangered 

species , air, surface water, groundwater, and land used for 

food-chain crops. Consideration : This part is relevant and 

appropriate to disposal operations performed during remedial 

activities at the SEAD-16 and -17 sites . 

• 40 CFR Part 243.202 (relevant and appropriate) : This part 

specifies the requirements for transporting solid waste , including 

provisions to prevent spillage. Consideration : This part is 
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relevant and appropriate to remedial measures that involve 

transporting of solid waste . 

• 6 NYCRR Part 360: Subtitle D Solid Waste Landfills (applicable) . 

Consideration: Applies to remedial alternatives using capping 

options . 

C.4.4 Hazardous Waste Management 

• 40 CFR 262.11 (applicable) : Standards Applicable to Generators 

of Hazardous Waste. This regulation requires a person who 

generates a solid waste to determine if that waste is a hazardous 

waste . · Consideration : This part is applicable if solid waste is 

disposed of as part of remedial measures. 

• 40 CFR Part 263.30 and 263.31 (applicable) : These regulations 

set forth the standards and requirements for action in the event of 

a release during transport . Consideration : These regulations are 

relevant and appropriate if the transport hazardous wastes is part 

of a remedial measure at the SEAD-16 and 17 sites. 

• 40 CFR Part 264 (applicable) : This part establishes hazardous 

waste management facility standards and requirements , including 

long-term monitoring requirements . The on-site disposal areas 

used fo r stockpiling , mixing, and extended bioremediation of 

wastes must meet the substantive requirements of 40 CFR 

subparts B (general facility standards) , E (manifest system , record 

keeping , and reporting) , F (releases from solid waste 

management units) , G (closure and post closure) , L (waste piles) , 

M (land treatment) , and N (landfills) . These regulations are 

applicable for hazardous wastes and are also relevant and 

appropriate for certain wastes which are not hazardous wastes. 

Consideration : These hazardous waste management facility 

standards and requirements are relevant and appropriate to on­

site disposal areas established for remedial measures at the 
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SEAD-16 and 17 sites. Any facilities will be constricted , fenced, 

posted , and operated in accordance with this requirement. All 

workers will be properly trained . These standards would be 

applicable to any treatment or disposal facility operated on the 

site . In addition , Subpart J (Tank Systems) would be applicable to 

any treatment of groundwater on site and Subparts AA, BB, and 

CC (Organic Air Emission Standards) would be applicable to any 

air discharged due to treatment of groundwater on the site. 

• 40 CFR subpart S parts 264.552 and 264.533 (relevant and 

applicable) : Corrective Action for Solid Waste Management Units . 

Allows for the consolidation of wastes , or the replacement of 

·rem~diated wastes in land based units without invoking the RCRA 

land-disposal requirement of 40 CFR 268. Consideration : These 

parts are relevant and appropriate during a removal action or 

other remedial measures at the SEAD-16 and 17 sites. 

• 40 CFR Part 268 (applicable) : Land Disposal Restrictions (LDR) . 

Restricts the disposal of listed and characteristic hazardous waste 

which contain hazardous constituents exceeding designated 

levels. Only applies when the waste is "placed" on the land. 

Consideration : For this site , only the restrictions on land disposal 

of Toxicity Characteristic (TC) hazardous wastes are ARARs , 

· since there are no F or K listed wastes on-site. Specifically, it has 

been assumed that the characteristic would exceed TCLP limits , 

based upon existing groundwater quality . Accordingly , if soil is 

excavated the LDR are considered an ARAR. 

• 40 CFR Part 270 subpart C (relevant and appropriate) : This 

regulation establishes permit conditions , including record keeping 

requirements , operation and maintenance requirements, 

sampling, and monitoring requirements. Consideration : Although 

no permit is required for activities conducted entirely on site , the 

substantive requirements of these provisions are relevant and 

appropriate to the SEAD-16 and -17 sites . 
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• 40 CFR Part 270 subpart B (relevant and appropriate): This part 

defines the required contents of a hazardous waste management 

permit application . Consideration: The substantive requirements 

of these provisions are relevant and appropriate to the SEAD-16 

and -17 sites. 

• 6 NYCRR Part 375 (applicable) : Inactive Hazardous Waste 

Disposal Sites. These regulations apply to State Superfund sites . 

Consideration : As a CERCLA site in the State of New York, these 

regulations apply . 

Occupational Health and Safety Administration 

• 29 CFR Part 1910.50 (applicable): Occupational Noise. No 

worker shall be exposed to noise levels in excess of the levels 

specified in this regulation . Consideration: Adherence to 

occupational noise regulations has been a part of all previous on­

site activities and all future work will also comply with these 

regulations . 

• 29 CFR Part 1910.1000 (applicable) : Occupational Air 

Contaminants . The purpose of this rule is to establish maximum 

threshold limit values for air contaminants to which it is believed 

nearly all workers may be repeatedly exposed day after day 

without adverse health effects. No worker shall be exposed to air 

contaminant levels in excess of the threshold limit values listed in 

tlie regulatio·n. Consideration : Adherence to air contaminant 

regulations for on-site workers has been a part of all previous field 

programs at SEA0-16 and -17 and all future work will also comply 

with these regulations. 

• 29 CFR Part 1910.1200 (applicable) : This part requires that each 

employer compile and maintain a workplace chemical list which 

contains the chemical name of each hazardous chemical in the 

workplace , cross-referenced to generally used common names. 
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This list must indicate the work area in which each such haz­

ardous che.mical is stored or used. Employees must be provided 

with information and training regarding the hazardous chemicals. 

Consideration : The requirements of this part have been complied 

with during the performance of all previous work at the SEAD-16 

and -17 sites. All future work will also require compliance with this 

part . 

• 29 CFR Part 120 (applicable) : This part applies to employers and 

employees engaged in sites that have been designated for 

cleanup , and other work related to RCRA and CERCLA. The 

regulation establishes proceedings for site characterization and 

·confror,· and . requirements for employee training and medical 

monitoring . Consideration : The requirements of this part have 

been complied with during the performance of all previous work at 

the SEAD-16 and -17 sites . All future work will also require 

compliance with this part. 

Transportation of Hazardous Waste 

• 40 CFR Part 171 (applicable) : General information, regulations, 

and definitions. This regulation prescribes the requirements of the 

DOT governing the transportation of hazardous material. 

Consideration : This part may apply to remedial measures that 

require the transport of hazardous materials. Contaminated 

materials _will be packaged , manifested , and transported to a 

lic.ensed .. off-site disposal facility in accordance with these 

regulations. 

• 40 CFR Part 172 (applicable) : Hazardous materials table , special 

provisions , Hazardous Materials Communications, Emergency 

Response Information, and Training requirements . This 

regulation lists and classifies those materials which the DOT has 

designated to be hazardous materials for the purpose of 

transportation and prescribes the requirements for shipping 

\\BOSFS02\PROJECTSIPIT\Projem\SENEC A IS 16 I 7FS\ Final2000\Tcxt\appe ndi x\Appclin .doc Page C- 15 
Se pte mber 2000 



SEN ECA ARMY DEPOT ACTIVITY FINAL FS REPORT FO R SEAD- 16 AND SEAD- 17 

papers, package marking , labeling and transport vehicle 

placarding applicable to the shipment and transportation of those 

hazardous materials . Consideration : This part may be applicable 

to remedial measures that require the shipment and transportation 

of hazardous materials . 

• 40 CFR Part 177 (applicable): Carriage by Public Highway. This 

regulation prescribes requirements that are applicable to the 

acceptance and transportation of hazardous materials by private, 

common, or contract carriers by motor vehicle. Consideration : 

This part may be applicable to remedial measures that require this 

shipment and transportation of hazardous materials . 

• 6 NYCRR Chapter 364 (applicable) : New York Waste Transport 

Permit Regulation . This regulation governs the collection, 

transport , and delivery of regulated waste originating on 

terminating within the state of New York. Consideration : This 

regulation may be applicable to remedial measures that involve 

regulated waste. 

• EPA/DOT Guidance Manual on hazardous waste transportation 

(TBC): Consideration : This information contained in this manual 

will be considered for remedial measures that involve hazardous 

waste transportation . 
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APPENDIX D 

NYSDEC AND USEPA CORRESPONDANCES 
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DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

REPlY TO 
A TTEN TlON OF 

Engineering and 
Environmental Office 

Ms. Carla Struble, P.E. 

August 12, 1998 

U.S . Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
18th Floor, E-3 
New York, New York 10007-1866 

Mr. James A . Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233-7010 

Re: Draft Proposed Remedial Action Plan (PRAP) for the Deactivation Furnaces 
(SEAD-16 & 17) 

Dear Ms. Struble/Mr. Quinn: 

In accordance with Article 18 (Extensions) of the Federal Facility Agreement 
(FF A) for Seneca Army Depot (SEDA), SEDA requests an extension for the submission 
of the Draft PRAP for the Oeacttvation Furnaces. This document is currently due 
August 12, 1998. 

As we discussed on May 6, 1998 SEDA proposes to change the industrial soil 
cleanup levels for lead for this site. The Draft Feasibility Study Document currently 
indicates cleanup levels of lead to 500 PPM which was consistent with the OB Grounds 
Remedial Action Goal. Since this site is identified in the Reuse Plan as an light industrial 
landuse; the proposed remedial cleanup for lead is proposed to be 1750 PPM. 
This objective is consistent with the USEPA Technical Review workgroup for lead 
document entitled "Recommendations of the Technical Review Work Group for Lead for 
an Interim Approach to Assessing Risk Associated with Adult Exposures to Lead in Soil" 
dated December 1996. 
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Upon agreement that this level of cleanup is acceptable for a future industrial landuse, 
the revised feasibility study would be submitted 30 days later and the Proposed 
Remedial Action Plan would be submitted consistent with the Attachment 7 schedule for 
the Federal Facilities Agreement. 

This proposal will be discussed at the upcoming BCT Meeting. Agreement 
or as a minimum, agreement of a time line to resolve this issue will be established. 

Questions may be d_irected to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869-1309. · · · · · 

Enclosure 

Copies Furnished: 

Sincerely, 

~~~ 
Donald C. Olson 
LTC, U.S . Anny 
Commanding Officer 

Michael Duchesneau, Parsons Engineering Science, Inc., 
30 Dan Road 
Canton, Massachusetts 02021 

Commander, U.S . Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy), P.O. 
Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Anny Corps ofEngineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Tom Enroth) 
SEDA Resident Office, Romulus, New York 14541 -5001 
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UNITED STATES ENVIAONIIENTAL PAO'TEC110N AGENCY 
REGION2 

290 BROADWAY 
NEW YORK, NY 10007-186£ 

OP'TIONAI. FORM 99 (7 •90) 

I 

! 

I 
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AUG 2 1 198 NSN Th40 - 01 - 317 - T.l68 

EXPRESS MAIL ... 

Stephen M. Absolom 
BRAC Environmental Coordinator 
Directorate of Engineering and Housing 
Sene<:a Anny Depot Activity {SEDA) 
Romulus, NewYork i4541 ~5001 

·, 

Fa. , 

GENERAL SERVICES ADMINISTRATION 

; 

Re: Draft Feasil>ility Study (FS) Report for the Deactivation Furnaces (SEA.Os 16 & 17) [ 
Draft Proposed Remedial Action Plan (PRAP) for the De~tivation Furnaces (SEADs 16 ! 

&1~ I 

:l 
'i Dear Mr. Absolom: 
I .: 

In accordance with Article 18 (Extensions) of our Federal Facility .Agreement, EPA requests an · : ! 
ext.cnSion on the comment period for the document referenced above for an additional thirty {30) ! 
days. You agreed that EPA should not review the FS, until SEDA provides updated revisions tb I 
refl~t the actual proposed cleanup level. In SEDA's August 12, 1998 letter. you proposed 175P : 
parts per million as the new soil cleanup level for lead in this FS docum~ stating a revised pg: '. 
would be submitted by the Anny after we come to agxeemcnt on the level of cleanup. We had · ; 
further discussions on this isBUe during subsequent August 18 and 19 meetings, but cw:rently · 
there is no agreement between SEDA, EPA and NYSDEC. EPA 's deadline for comments on the 
Draft FS had been August 22, 1998 and our new deadline would be September 21, 1998. 

With regards to your extension request for submission of the Draft PR.AP for the Deactivation 
Fw-naces, you proposed no deadline for this dOOllllenL Our Federal Facility Agreement (FF A) 
does not provide for deadlines contingent upon the possibility of future events oocuning which · 
also have no deadlines. In aooordance with yom August 12 letter and assuming we agree on a 
cleanup level for lead in· soil at the Deactivation Furnaces by September 12, 1998, SEDA agrees 
to submit a revised FS by October 12, 1998. Consistent with Attachment 7 of ow- FFA, EPA 
agrees to a January 30, 1999 deadline for Army submission of the Draft PRAP for the 
Deactivation Fumaces. As stipulated by our FF A, an updated Attachment 5 - Facility Master 
Schedule should be provided by SEDA to reflect this. 
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'! 
A facsimile of thls letter will be sent ro you today. If you have any questions, please call me at • ., 

I 

(212) 637-4322. 

Sincerely yours, 
/) 

(_. 
Fed 

cc: J. Quinn, NYSDEC 
T. Enroth, USAC&NY 
J<.. Healy, USACE-IID 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION2 

290 BROADWAY 
NEWYORK. NY 10007-1866 

AUG 2 l 1998 
EXPRESS MAIL 

Stephen M. Absolom 
BRAC Environmental Coordinator 
Directorate of Engineering and Housing 
Seneca Anny Depot Activity (SEDA) 
Romulus, New York 14541-5001 

Re: Draft Scoping Document for SFAD 66 

. Dear Mr. Absolom: 

In accordance with Article 18 (Extensions) of our Federal Facility Agreement, EPA requests atj. ;j 
exr.ension on the comment period for the document reference above for an additional thirty (30) ·I 
days. As we disc11S.5ed on Au.gust 17, -we are preparing comments on the Revised Draft Record :o~ 
Decision for the Open Burning Grounds to ensure our concerns are addressed adequately. EPA'sj 
d~a.dline for comments on the document referenced above had been August 22, 199& and we will , 
be sending our response as soon as possible, but no later than September 21, 1998. ' 

! 
A facsimile of this letter will be sent to you today. If you have any questions, please call me at / 
(212) 637-4322. 

J.Q~NYSDEC 
K. Healy, USACE-HD 
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UNITED STATES ENVIRONMENT~ ~OTECTION AGENCY 
AEGION2 

290 BROADWAY 
NEW YORK, NY 10007-1866 

AUG 2 1 1998 

EXPRESS MAil., ~ 

StephenM~ 
BRAC EnvuonmentaJ Coordinator 
Directorate of Engineering and Housing 
Seneca Army Depot Activity (SEDA) 
Romulus. New York 14541-S001 

Re .: Revised Dl1lft RI{FS Report for the Deactivation Furnaces (SEADs 16 & 17) 

Dear Mr. Absolom: 

·; 

i 

I 
: 

.I 

:! 
i ., 
I 

In accordance with Article 18 (Extensions) of our Federal Facility Agreement. it is necessmy fur i 
EPA to extend the comment period for the document reference above for an additional thirty (30):/ 
days. As we discussed on August 17, we are preparing comments on the Draft-Final R.ecord of :! 
Decision for the Open Burning Grounds to ensure our concerns are addressed adequately. EPA's ! 
dc:ul.line for comments on the Revised Draft Rl/FS for SEADs 16 & 17 had been August 22, : 
19~8 and we will be sending our response as soon as possible, but no later than September 21. i 
1998. i 

,1 

A facsimile of this letter will be sent to YQU today. If you have any questions, please call me at '! 
(212) 637-4322. ! 

Sincerely yo 
/9. 

/ 

~ 

cc: J. Quinn. NYSDEC 
T. Enroth, USACB-NY 
K. Healy, USACE-HD 
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REP\. Y TO 
ATTENTION OF 

Engineering and 
Environmental Office 

Ms. Carla Struble, P.E. 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

September 14, 1998 

U.S. Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
18th Floor, E-3 
New York, New York 10007-1866 

Mr. James A. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 WolfRoad, Room 237 
Albany, New York 12233-7010 

Re: Draft Feasibility Study (FS) for the Deactivation Furnaces (SEAD 16 & 17) Draft 
Proposed Remedial Action Plan (PRAP) for the Deactivation Furnaces (SEAD 16 & 17) 

Dear Ms. Struble/Mr. Quinn : 

As per the lead in soils discussion during the August 19, 1998 BRAC Cleanup 
Team Meeting, Seneca Army DeRot Activity (SEDA) has further reviewed the December 
1996 USEPA publication Recommendations of the Technical Review Workgroup for 
Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to 
Lead in Soil. This has resulted in a revised number for the proposed cleanup level. 
SEDA proposes 1250 parts per million soil cleanup level for lead at this site. This 
change is a result of consideration given to the average individual geometric standard 
deviation (GSDi Adult) and average of 2.0 blood lead level for adults (PbB Adult) of 2.0 
as the default parameter values. 

If this request to change the proposed cleanup level for lead in soils can be agreed 
to by October 14, 1998, SEDA will submit a revised FS by November 14, 1998. The 
new date for the submission for the draft PRAP would then be March 4, 1999 per 

_ Attachment 7 of the Federal Facility Agreement. 
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Questions may be directed to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869- 1309. 

Enclosure 

Copies Furnished: 

Sincerely, 

).n ~1~ C. . Is n 

f LTC, U.S . Army 
Commanding Officer 

Michael Duchesneau, Parsons Engineering Science, Inc., 
30 Dan Road 
Canton, Massachusetts 02021 

Commander, U.S. Corps of Engineers, Huntsville 
Division, ATTN: CEHND:.-Eb~CS (Kevin Healy), P .O. 
Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Tom Enroth) 
SEDA Resident Office, Romulus, New York 14541 -5001 
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New York State Department of Environmental Conservation 
Division of Environmental Remediation 
Bureau of Eastern Remedial Action. Room 242 
50 Wolf Road, Albany. New York 12233-7010 
Phone: (518) 457-4-34 9 FAX: (518) 457-4198 

September 21, 1998 

Mr. Stephen Absolom 
Chief, Engineering and Environmental. Division 
Seneca Army Depot Activity (SEADA) 
5 786 State Route 96 
Romulus, NY 14541 -5001 

Dear Mr. Absolom: 

Re: SEADs-16 and -17 
Proposed Lead Cleanup Level 

-~ 
Johl'I P. Cahill 
Commissioner 

~l to 
K, /1~~,<j 
rv,. C\ic~eSN(4-lf 

---r .. Ef\) (< C 'r Jt 

Seneca Army Depot, Site ID No. 850006 · 

The New York State Department of Environmental Conservation (NYSDEC) has received your 
letter dated September 14, 1998, in which you revised your proposed cleanup level for lead in 
soils at SEAD-16 and SEAD-1 7 at the Seneca Army Depot (SEDA). 

As background, NYSDEC received a Draft Feasibility Study for these sites dated November 
1997. In this draft, the Army used a cleanup level for lead in soils of 500 parts per million (ppm), 
which was the level used for the Open Burning Grounds project. The Army then submitted a 
letter dated August 12, 1998, in which it stated; "Since this site [SEAD-16 and SEAD-17] is 
identified in the Reuse Plan as a light industrial landuse; the proposed remedial cleanup for lead is 
proposed to be 1750 PPM." 

At the subsequent BCT meeting, the NYSDEC reiterated the position that the Reuse Plan is, of 
itself, insufficient reason to limit the remedial goals at SEAD-16 and SEAD-17. Although the 
Reuse Plan identifies the intended future land use of this area to be light industrial, there remains 

· a New York State regulatory requirement to restore sites to pre-release conditions to the extent 
feasible. The Army's response was that the Anny's August 12 letter was unclear; while 
proposing an industrial cleanup level of 1750 ppm lead, a revised feasibility study would also 
analyze the feasibility of remediating the area to pre-release and/or unrestricted use utilizing a 
lead cleanup level less than the proposed 1750 ppm. 

The Army's letter of September 14, 1998 states, ' 'SEDA proposes 1250 parts per million soil 
cleanup level for lead at this site." The NYSDEC requests clarification of this statement. Is the 
Anny requesting the state's concurrence on a level of 1250 ppm lead for future industrial 

()f'TIONAL FOR11,1 ~ (7 - 90) 

FAX :rRANS M ITTAL J~ 



SEP- 29- 1998 08 : 3 1 SENECA ENG/ ENV 16078691362 P.02/ 07 

use scenarios in a feasibility study that would also analyze achieving a lower cleanup level for 
lead for unrestricted use, or is the Anny simply proposing an ultimate cleanup goal for lead at this 
site of 1250 ppm? 

Please respond as soon as possible so that the state can work towards meeting the October 14, 
1998 deadline for agreement detailed in your letter. If you have any comments or questions on 
this matter, please contact me by telephone at (518)457-3976 or by e-mail at 
jaquinn@gw.dec.state.ny.us. 

c: C. Struble 
D. Geraghty 

Sincerely, 

_,;Z--. £~ 

James A. Quinn 
Bureau of Eastern Remedial Action 
Di vision of Environmental Remediation 



REPLY TO 
A TT E.N TO-.O Of 

DEPARTMENT OF THE AR MY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 1454 1-5001 

October 1, 1998 

Engineering and 
Environmental Division 

Mr. James A. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bure~u of Eastern Remedial Action 
50 Wolfe Road, Room 208 
Albany, New York 12233 - 7010 

Dear Mr. Quinn: 

This letter is in response to your request for further 
clarification of the proposed cleanup level for lead in 
soils at SEAD 16 & 17. As stated in the letter of September 
14, 1998, SEDA proposes 1250 ppm for lead in soils as the 
cleanup level at this site. This value was derived 
following the discussion at the BCT of the December 1996 
USEPA publication "Recommendations of the Technical Review 
Workgroup for Lead for a Interim Approach to Assessing Risks 
Associated with Adult Exposures to Lead in Soil." 

SEDA is requesting the State's concurrence for this 
level of lead in soils for the cleanup of this site for 
industrial use. In addition, the Army will address in the 
Feasibility Study the associated cost of site remediation 
for the cleanup of lead in soils for a residential scenario . 
This will be calculated for a cost comparison to the 
proposed level as stated above. The determinat ion to accept 
the residential use cleanup scenario value will be 
considered if the cost comparison shows that the additional 
cost to achieve a lower cleanup level is affordable. 

If this request to change the proposed cleanup level 
for lead in soils can be agreed to by October 14, 1998, SEDA 
will submit a revised FS by November 14, 1998. The new date 
for the submission for the draft PRAP would then be March 4, 
1999 as per Attachment 7 of the Federal Facility agreement. 
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Questions may be directed to Stephen Absolom, BRAC 
Environmental Coordinator, at (607) 869 - 1309. 

~ 
. OLSON 

LTC, U.S. Army 
Commanding Officer 

Copy Furnished: 

Ms. Carla M. Struble, P.E., U.S. Environmental Protection 
Agency Emergency and Remedial Response Division, 
290 Broadway4 18 th Floor, E-3, New York, New York 
10007 - 1866 

Commander, U.S. Army Corps of Engine~rs, Seneca Army Depot 
Activity, ATTN: CENAN-PP-E (T. Enroth), SEDA Resident 
Office, Romulus, New York 14541- 5001 

Mr. Michael Duchesneau, Parsons Engineering Science, Inc., 
30 Dan Road, Canton, MA 02021 

Commander, U.S. Army Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy), P.O. Box 1600, 
Huntsville, Alabama 35807 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 2 

290 BROADWAY 
NEW YORK, NY 10007-1866 

OC1 2 E 199B 
EXPRESS MAIL 

Stephen M. Absolom 
BRAC Environmental Coordinator 
Directorate of Engineering and Housing 
Seneca Anny Depot Activity (SEDA) 
Romulus, New York 14541-5001 

Re: Draft Feasibility Study (FS) Report for the Deactivation Furnaces (SEADs 16 and 17) 

Dear Mr. Absolom: 

This is in response to SEDA's September 14, 1998 letter regarding the Anny 's most recent 
proposed cleanup level for lead in soil to be included in the Draft FS Report for SEADs 16 and 
17. The April 1998 Draft FS states that 500 parts per million (ppm) is the cleanup goal for lead 
in soil at these areas. In SEDA's August 12, 1998 letter, you proposed 1750 ppm, stating a 
revised FS would be submitted by the Anny after we come to agreement on the level of cleanup. 
Subsequent discussions on this issue occurred during August 18 and 19 meetings, with no 
agreement between SEDA, EPA and NYSDEC. SEDA now proposes 1250 ppm as the cleanup -
level for lead in soil at SEAD 16 and SEAD 17. 

In order to begin our review of the Draft FS for SEADs 16 and 17, EPA agrees that 1250 ppm for 
cleanup oflead in soils can be included in the Draft FS. SEDA's Local Redevelopment 
Authority has decided the future use of these areas to be Planned Industrial Development. A 
cleanup level of 1250 ppm for -lead in soil would limit this property for industrial use and 
;...,,rt1+--,i ♦;"~o1 ,..."'"+.""1,.. ,..,'\11lA \..-.,::a Tu~,-.aC"C"-:"'~1 
•-.a.o..1 ... .&..-...1..a.- .,.. ,1.- .. --.a..1•...&.'-'•U • • --•- u- ,1.,. .,...,-._.._.""-), 

A facsimile of this letter will be sent to you today. If you have any questions, please call me at 
(212) 637-4322. 

S?;yours, 

Carla M. ble, P.E. 
Federal acilities Section 

RK'jcl~K'yclable • Printed with Vegetab le 01 Based In~ on 100% R&eyded Paper (40% Postconsurner) 



cc: J. Quinn, NYSDEC 
D. Geraghty, NYSDOH 
R. Scott, NYSDEC-A von 
T. Enroth, USACE-NY 
K. Healy, USACE-HD 
M. Duchesneau, Parsons ES "' 

/ 

2 



i UV 11:l l':J '_)lJ lu'4J '.:Jl:.Nl:.LH l:.Nu/ l:.NV 

OPTIONAL FOAM Oll (7 - ')0) 

FAX TRANSM ITTAL 

New York State Departmen 
Division of Environmental Remedia1 
Bureau of Eastern Remedial Action, Re Fn: ' 

ffom 

50 Wolf Road, Albany, New York 122 N6N m=--:a_o:-:-, -=-.31-=-,_-=1-~---,5099::-=_--c,o::-:-, _..__---,G::-::ec-::NE,.,,.RA.,..,.L--=s=EA-VIC7 1:=-s..,.,,.o,.,-Mc-c1N--=-,s-rRA- n~ON­
1 P. Cahill Phone: (518) 457-4349 FAX: (518) ......,..,--. ,.;,..,.- · · - - ··-c::o·mmissioner 

/4x ~ 
October 30, 1998 

~ 
Mr. Stephe~olom 
Chief, Engineering and Environmental Division 
Seneca Army Depot Activity (SEADA) 
5786 State Route 96 
Romulus, NY 14541 -5001 

Dear Mr. Absolom: 

Re: SEAD 16 & 17 
Proposed Lead Cleanup level 

/1'1- J)ucL,sflJ'fA-v 
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Seneca Army Depot, Site ID No. 850006 

This letter is in response to SEDA 's October 1, 1998 proposal regarding lead in soils at 
SEAD 16 & 17. The December 1996 USEP A publication referenced in SEDA' s letter suggests a 
range of lead cleanup levels that may result in an acceptable residual risk under an industrial use 
scenario. The range is dependent upon certain variables, and was calculated to be 750 ppm to 
1750 ppm. SEDA proposes adopting the mid point of this range (1250 ppm) as the industrial 
cleanup level for SEAD 16 & 17. 

Analyzing the remediation of SEAD 16 & 17 to 1250 ppm lead in soil is one appropriate 
remedial scenario within the feasibility study for SEAD 16 & 17. However, this should not 
ultimately preclude a scenario where remediation to a level less than 1250 ppm is possible, even if 
institutional controls are still necessary. Rather than having institutional control (such as deed 
restricting a property to industrial use) dictate an acceptable level of post-remedial contamination 
(i.e. maximum acceptable risk), institutional control should be utilized if the maximum 
practicable remediation does not allow for Wlrestricted use. The remediation eventually proposed 

· for this site in the Proposed Plan may not be limited by the exact scenarios offered in the 
feasibility srudy. 

It is also appropriate to analyze the feasibility of remediating soil to a level which will 
allow for unrestricted future use. This will entail analysis in the feasibility study of remediating 
soil.contaminated by lead at levels lower than 1250 ppm, as well as remediating soil contaminated 
by any other contaminants that the revised risk assessment for this site may indicate are a concern. 

While SEDA proposes that remediating SEAD 16 & 17 to 1250 ppm lead in soil is an 
appropriate scenario for the feasibility study, we want to make clear that we do not concur that 
1250 ppm is an appropriate cleanup level for lead in soils at SEAD 16 & 17. Although 1250 ppm 
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lead in soil may present an acceptable risk under an industrial use scenario, it is premature to 
decide before completion of the feasibility study that this should be the cleanup level for lead in 
soil at SEAD 16 & 17. 

If you have any comments or questions on this matter, please contact me by telephone at 
(5 I 8)457-3976 or by e-mail atjaquinn@gw.dec.state.ny.us. 

c: C. Struble 
D. Geraghty 
M. Peachey 

Sincerely, 

<:;;?_ _,,,,---- .,~7 "'-.,. 
- , .,..,.,,.41t::;l' (. _ ..... t . ~"'""'""'" 

James A. Quinn 
Bureau of Eastern Remedial Action 
Division of Environmental Remediation 

TOTAL P. 02 



REPLY TO 
ATTEN T)()N OF 

Engineering and 
Environmental Office 

Ms. Carla Struble, P.E. 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS , NEW YORK 14541-5001 

November 3, 1998 

U.S . Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
18 th Floor, E-3 
New York, New York 10007-1866 

Mr. James E. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233-7010 

Re Draft Feasibility Study (FS) for the Deactivation Furnaces (SEAD-16 & 17) 

Dear Ms. Struble/Mr. Quinn : 

Seneca Army Depot Activity (SEDA) has received comments from both the United 
States Environmental Protection Agency (EPA) and the New York State Department of 
Environmental Conservation (DEC) dated October 26, 1998 and October 30, 1998, 
respectively. These letters were responding to the revised proposed cleanup level for lead 
in soils at the Deactivation Furnaces, SEAD-16 and SEAD-17. SEDA proposed a 
cleanup level of 1250 ppm for lead in soils at these sites that are located within the 
Planned Industrial Development area. 

A revised Feasibihty°Study (FS) using the above proposed cleanup level will be 
submitted by N9.ve~ber 30, 1998. The remedial alternative that appears as the most 
1 ikely preferre-d alternative w.ill also be evaluated in an unrestricted use scenario to 
determine the"oost-ef-thEi-nstitutional controls. EPA agreed that 1250 ppm for cleanup of 
lead in soils can be included in the Draft FS for SEADs 16 and 17 in order to begin their 
review. The DEC does not concur that 1250 ppm is an appropriate scenario for the 

_ feasibility study. However, the DEC has noted in their letter dated October 30, 1998 that 
the 1250 ppm lead in soils may present an acceptable risk under an industrial risk 
scenario . 

P. r ·cc or @ '-leq c'eo Pape• 
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Questions may be directed to Stephen M. Absolom, BRAC Environmental 
Coordinator, at (607) 869-1309. 

Enclosure 

Copies Furni shed 

Sincerely, 

~~~ 
Donald C. Olson 
LTC, U.S . Army 
Commanding Officer 

Michael Duchesneau, Parsons Engineering Science, Inc. 
30 Dan Road , Canton Massachusetts, 02021 

Commander, U.S . Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy),P.O. 
Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN : CENAN-PP-M (Thomas Enroth) 
SEDA Resident Office, Romulus, New York 14541-5001 



NUV.:_ld:, - 1 ':J'::Jtl ld'?: ,JtJ Sl:.Nl:.Cf--1 l:.NG/ 1:.NV 

New York State Department of Environmental Conservation 
Division of Enviror,mental Remed"tiltioo -Bureau of E-,tem Rtmt dlal Ac:tion, Room 242 
50 Wolf Road, Albany, New York 12233-7010 

· Phone: 1618) 457-4349 FAX: (518) 457-4198 

November 4, 1998 

Mr. Stephen Absolotn 
Chief, Engineering and Environmetital Division 
Seneca Army Depot Activity (SEDA) 
5786 St.ale Route 96 
Romulus. NY 14541-5001 

Dear Mr. Absolom: 

To ~-rr..,.a: 1'1.s ~Ci"l .. ,.., 

Co./Oopt 

PIion&• 

Faxlf,'6o7.) 81:'f- /!6.,L 

Re: SEADs-16 & 17 
Draft Feasibility Study 

Johtl P, C.hil 
COt'l\mini011er 

M i>vr: h e~N-< d v 
f<. 1-/<-?l / 

From .:;r;,.,, /g..,,..,,.,1 
. Co. 

Phone r ~,) n.;,. ~ "1' 7, 
F11'rl 

.• . 

~ 61tRorN­
fV\~t'~ r 

Seneca Army Depot, Site ID No. 850006 

The New Yorx State D~artmcnt of ,Environmental Conscrva1ion (NYSDEC) has received 
SEDA's letter dated November 3, 1998 regarding the Draft Feasibility Study (FS) for the 
Deactivation Furnaces (SEAD-16 & 17), and offers the following: 

1) SEDA' s letter states that, "(t)he DF.C do~ not concur that 1250 ppm is an HJ)propriate scenario 
for the feasibility study.■ The NYSDEC's position is to the contrary. NYSDI?.C's letter of 
October 30, 1998 referenced in SEDA's letter states, •(a)naly:dng the remediation ofSEAD-16 & 
17 to 1250 ppm lead in soil is one appropriate remedial ~enario within the feasibility ~'tudy fur 
SHAD-16 & 17." 

2) The NYSDEC understands SEDA's letter to indicate thiu SF.DA plans to develop and screen 
powntial remedial alternatives under an h,dustrial use scenario only. The preferred remedial 
alternative under an industrial use will then be subjected to a simple calculation to detexmine the 
additional co~. under this single remedial alternative, of achioving the remediH! goal of 
umestricted future use of the property. This strategy may or may not be appropriate for this site. 
depending upon the information gained through the preliminary development of the feasibility 
study. 

3) The Remedial lnvcstigation for SF..AO-16 & 17, which describes the narure and extent of 
contamination so that a FS can be completed, has not yet boon finali:,.ed. 

In the spirit of Paragraph 17.5 of the Federal facility Agrecmenl for this project, and 
considering comments 2 and 3 ahovc, the NYSDF.C urges the BCT to participate in detailed 

l 
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discussions on the developing FS throughout its three phases (development of alternatives; 
screening of alternatives; detailed analysis of alternatives.) As the agency most aware of the 
details of the developing FS at. llllY particular lime, SEDA should initiate these discussions w~n 
appropriate. 

If you have any comments or questions on this matter, please contact me by telephone at 

(5 l 8}457-3976 or by e-mail atjaquinn@gw.dec.state.ny.us. 

c: C. StrUblc 
D. Geraghty 
M. Peachey 

Sinoerely, 

~<-~ 
James A. Quinn 
Bureau of Eastern Re.medial Action 
Division of Environmental Remediation 

TOTAL P.03 



REP\.Y TD 
ATTB<T'O< Of' 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVTTY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

November 12, 1998 

i 
Engineering and 

Environmental Office 
\/ 

Mr. James E. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233-7010 

I 

Re: Draft Feasibility Study (FS) for the Deactivation Furnaces (SEAD-1 6 & 17) 

Dear Mr. Quinn : 

This correspondence is being sent to address the letter SEDA received from your 
office dated November 4, 1998. It has been SEDA's intention to establi sh a reasonable 
level for cleanup of lead in soils at the Deactivation Furnaces in ord er to prepare the 
Feasibility Study for regulatory review. 

The original Draft FS indicated a cleanup level of 500 ppm for lead in soils . This 
original concentration has been re-evaluated in accordance with the December 1996 
USEPA publication "Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in 
Soil" . The re-evaluated concentration was then proposed at 1750 ppm in the 
August 12, 1998 letter which was again revised and reduced to 1250 ppm following the 
discussions held at the August 18th and 19th BRAC Cleanup Team (BCT) meeting. 
SEDA intends to use the revised value of 1250 ppm lead in soils for the cleanup level as 
an industrial reuse scenario . A discussion in the FS will then address what appears to be 
the most likely preferred alternative. This "preferred alternative" will also be evaluated 
in an unrestricted use scenario to determine the cost of the institutional controls . We do 
not intend to perform a detailed analysis on all possible scenarios. 
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Your letter of November 4th stated that the Remedial Investigation (RI) document 
for this site is not finalized . This is true. The submission of the FS for sites at SEDA 
prior to finalizing the RI is being done to expedite the process. If the State prefers to 
finalize each phase of document submittal before reviewing the subsequent phase, the 
team can revert back to this slower method as described in the FF A. Then, as you 
suggested, the BCT can participate in detailed discussions on developing the FS 
throughout its three phases. This can be done for each site at Seneca, however, overall 
progress for the installation wide cleanup and property transfer will be delayed . It has 
alread y been three months since SEDA proposed a revised cleanup level for lead in soils 
and despite formal correspo-ndence, electronic mail traffic, and open discussions at BCT 
meetings on this specific topic," an appropriate level to begin the process has yet to be 
accepted by the State. · 

The process of evaluating and selecting appropriate remedial methods of site 
remediation is determined during the review of the FS . SEDA will make every effort 
possibl e in order to expedite the preparation and review of documents without 
circumventing the process as defined in the Federal Facility Agreement. This may best 
be accompli shed by removing the barriers that prevent open communication. SEDA 
invites all participants to propose ways of further streamlining this process. 

Questions and comments may be directed to Stephen Absolom, BRAC 
Environmental Coordinator, at (607) 869-1309 . 

Enclosure 

Sincerely, 

~ 
. Ison 

LTC, U.S . Army 
Commanding Officer 



-3-

Copies Furnished : 

Ms. Carla M. Struble, P.E ., U.S . Environmental Protection 
Agency Emergency and Remedial Response Division, 
290 Broadway, 18 th Floor, E-3, New York, New York 
10007-1866 

Michael Duchesneau, Parsons Engineering Science, Inc., 
30 Dan Road, Canton, Massachusetts 
02021-2809 

Commander, U.S. Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy), P .O. 
Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Anny Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Thomas Enroth) 
SEDA Resident Offi ce, Romulus, N ew York 14541-5001 

Commander, U.S . Anny Environmental Center, 
ATTN: SFDvt-AEC-IRP (John Buck), Aberdeen Proving Ground , 
Maryland, 2 10 I 0-5410 

Commander, U.S . Anny Center for Health Promotion and 
Preventive Medicine (Provisional), ATTN: MCHB-DE-HR 
(Keith Hoddinott), Aberdeen Proving Ground, Maryland 
21010-5422 



REP\..Y TO 
ATTEN TION OF 

Engineering and 
Environmental Office 

Ms. Carla Struble, P.E. 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

November 30, 1998 

U.S . Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Br-oadway 
18 th Floor, E-3 
New York, New York J.0007-1866 

Mr. James E. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233-7010 

Re Revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces 
(SEAD- l 0 & I 7) 

Dear Ms. Struble/Mr. Quinn: 

In accordance with Article 18 (Extensions) of the Federal Facility Agreement (FFA) 
for Seneca Army Depot (SEDA), SEDA requests an extension to provide the updated 
revisions to the Draft FS for the Deactivation Furnaces, SEAD-16 and SEAD-17. This 
document is currently due November 30, 1998. 

SEDA requests a 30-day extension for the submission of the updated revisions to 
this document. Discussions about this site at recent BRAC Cleanup Team meetings and 
associated correspondence have resulted the need to make revisions. SEDA will use the 
proposed revised cleanup level of 1250 ppm for lead in soils at the Deactivation 
Furnaces. Currently the Army is also addressing concerns of the Draft Final Remedial 
Investigation (RI) for this document . It would be premature to re-submit the updated 
Draft FS before these concerns are resolved . The new submission date for the Draft FS 
will be December 30, 1998. 

P· ,r1ea on @ Recycled Pape, 
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Questions may be directed to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869-1309. 

Sincerely, 

~'-a . Olson 
LTC, U.S . Army 
Commanding Offi cer 

Enclosure 

Copies Furnished : 

Michael Duchesneau, Parsons Engineering Science, Inc., 
30 Dan Road 
Canton, Massachusetts 0202 1 

Commander, U.S . Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy), P.O. 
Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Thomas Enroth) 
SEDA Resident Office, Romulus, New York 14541-5001 



RE P\. Y TO 
A TTOITICN OF 

Engineering and 
Environmental Office 

Ms. Carla Struble, P .E. 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

January 4, 1999 

U.S . Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway · 
18 th Floor, E-3 
New York, New York . J 0007~i 866° 

Mr. James E. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233 -7010 

Re: Revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces 
(SEAD-16 & 1 7) 

Dear Ms. Struble/Mr. Quinn: 

In accordance with Article 18 (Extensions) of the Federal Fa.cility Agreement (FFA) 
for Seneca Army Depot (SEDA), SEDA requests an extension to provide the updated 
revisions to the Draft FS for thel)eactivation Furnaces, SEAD-16 and SEAD- 17. This 
document is currently due December 30, 1998. 

SEDA requests a 30-day extension for the submission of the updated revisions to 
this document. This request is necessary as per discussions at recent BRAC Cleanup 
Team meetings and the need to also address issues concerning the Draft Final Remedial 
Investigation (RI) for this site . It would be premature to re-submit the updated Draft FS 
before these concerns are resolved. The new submission date for the Draft FS will be 
January 29, 1999. 

p .. ,.,eo on @ Recyc1eo Paoe• 
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Questions may be directed to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869- 1309. 

Enclosure 

Copies Furnished : 

Sincerely, 

~~ 
Donald C. Olson 
LTC, U.S. Army 
Commanding Officer 

Michael Duchesneau, Parsons Engineering Science, Inc., 
30 Dan Road 
Canton, Massachusetts 02021 

Commander, U.S . Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy/Alicia Allen), P.O. 
Box 1600, Huntsville, Alabama 35807 

Commander, U.S. Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Thomas Enroth) 
SEDA Resident Office, Romulus, New York 14541-5001 



REPLY TO 
A TTENTKJN OF 

Engineering and 
Environmental Office 

Ms. Carla Struble, P.E. 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

January 27, 1999 

U. S Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
1th Floor, E-3 
New York, New York 10007-18-66 

Mr. James E . Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 WolfRoad, Room 237 
Albany, New York 12233-7010 

Re: Revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces 
(SEAD-16& 17) 

Dear Ms. Struble/Mr. Quinn: 

In accordance with Article 18 (Extensions) of our Federal Facility Agreement (FF A) 
for Senec~ Anny Depot (SEDA), SEDA requests an extension to provide the updated 
revisions tb tn1 Draft FS for the Deactivation Furnaces, SEAD-16 and SEAD-17 . This 
document is currently due January 29, 1999. 

On January 7, 1999, SEDA received additional comments from the EPA regarding 
the Army's response to comments to the revised Draft Final Remedial Investigation (RI) 
for the Deactivation Furnaces . The responses to these comments are currently due 
March 24, 1999 and if there are no disputes, the Draft Final RI would become final on 
April 23 , 1999. It would be premature to resubmit the revised Draft FS before all RI 
concerns are resolved 

~- e,ea on @ Recyc1ea Paoe• 
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SEDA requests the new submission date for the Draft FS to be 40 days after the RI 
report becomes final. Currently, this date would be June 2, 1999. According to the 
Attachment 7 Schedule the new date for the Draft PRAP would be September 20, 1999 
and the Draft ROD would be April 2, 2000. 

Questions may be directed to Stephen Absolom, BRAC Environmental Coordinator, 
at ( 607) 869-13 09. 

Enclosure 

Copies Furnished : 

Sincerely, 

. 

~A,~W 
~ 66n~ld C. Ols 
I LTC, U.S. Army 

. Commanding Officer 

Michael Duchesneau, Parsons Engineering Science, Inc., 
30 Dan Road 
Canton, Massachusetts 02021 

Commander, U.S . Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy/ Alicia Allen) 
P.O. Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Tom Enroth) 
SEDA Resident Office, Romulus, New York 14541-5001 
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New York State Department of Environmental Conservation 
Division of Environmental Remediation 
Bureau of Eastern Remedial Action, Room 237 
50 Wolf Rood, Albany, New York 12233-7010 
Phooe: (518) 457-3976 FAX: (518} 457-8990 

Donald C. Olson 
LTC, U.S. Army 
Commanding Officer 
Seneca Army Depot 
5786 State Route 96 
Romulus, N.Y. 14541•5001 

Dear Colonel Olson, 
Subject 

April 28, 1999 

Seneca Anny Depot Activity 
Remedial Investigation Report 
S.EAI).16&-17 

.... 
~ 
JohnP.Cehl 
Comriuior,or 

I wish to bring to your attention a growing concern on the two referenced sites, which I hope 
we can resolve soon. On the one hand, the Seneca Anny Depot's technical staff has assessed site risk 
and remedial alternatives based only on intended future use of the properties, and on the other, staffs 
from the State's 'tlealth and Conservation Depw-tments are required by regulations and departmental 
policies to also assess the properties based on residential use and/or unrestricted use conditions. 

i 

We have pi.scussed the issue both verbally and through written correspondence with the SEDA 
staff and have failed to reach agreement, and I suggest your further asses.mient to determine where 

\ 
leeway may be ~

1
wid. NYSI>EC's major concern is that if resolution is not reached, there may be 

negative impacts n the subsequent documents, i.e., the Proposed Remedial Action Plans and the 
Records of Dec. on. 

cc 

I 

Please ha~e your staff contact either Ji:J:n Quinn or me at 518-4457-3976. 

Robert W~g - USEP A. R2 
Andy Carlson - NYSOOH 
Sal Ervolina 
Jun Quinn 

Sincerely, 

~c,~ 
Marsden Chen 

TOTAL P.02 



REP\. Y TO 
ATTENTION OF 

Engineering and 
Environmental Office 

Ms. Carla Struble, P.E 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

June 1, 1999 

U.S. Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
18th Floor, E-3 
New York, New York 10007- 1866 

Mr. James E. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233-7010 

Re Revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces 
(SEAD-16& 17) 

Dear Ms . Struble/Mr. Quinn 

In accordance with Article 18 (Extensions) of our Federal Facility Agreement 
(FF A) for Seneca Army Depot (S_EDA), SEDA requests an extension to provide the 
updated revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces, 
SEAD-16 and SEAD-17 . This document is currently due June 2, 1999. 

On January 7, 1999, Seneca had previously requested extending this submittal , as 
the revised Draft Final Remedial Investigation (RI) for the Deactivation Furnaces was 
still in the comment/response to comment period. It would be premature to re-submit the 
revised Draft FS before all RI concerns are resolved . SEDA received EPA's letter dated 
May 20, 1999 extending the comment period to June 19, 1999.· If there are no additional 
comments pertaining to the revised Draft Final RI, it would then become a final 
document. 
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SEDA requests the new submissio n date for the Draft FS to be 40 days after the RI 
report becomes a final document. Currently, the best case scenario for thi s date would be 
July 29, 1999. 

The updated IAG Attachment 5 schedule for SEAD- 16/17 is : 

Draft RI/FS Work Plan 
Draft RI Submission 
Draft FS Submission 
Draft PRAP 
Draft ROD 

29 Mar 95 
08 May 97 
21 Nov 97 
16Nov99 
29 May 00 

Questions may be.directed to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869-1309 · · · · 

Enclosure 

Copies Furnished 

Sincerely, 

. on 
LTC, U.S . Army 
Commanding Officer 

Michael Duchesneau, Parsors Engineering Science, Inc., 
30 Dan Road 
Canton, Massachusetts 02021 

Commander, US Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy/Dorothy Richards) 
P.O. Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Thomas Enroth) 
SEDA Resident Office, Romulus, New York 14541 -5001 



AEPI.Y TO 
A TTENTKlN OF 

Engineering and 
Environmental Office 

Ms . Carla Struble, P.E. 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

July 28, 1999 

U. S Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
18th Floor, E-3 
New York, New York i0007-1866 

Mr. James E. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233-70 10 

Re Revis ions to the Draft Feasibility Study (FS) for the Deactivation Furnaces 
(SEAD-16 & 17) 

Dear Ms. Struble/Mr. Quinn 

In accordance with Article 18 (Extensions) of our Federal Facility Agreement 
(FF A) for S~neca Army Depot (SEDA), SEDA requests an extension to provide the 
updated revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces, 
SEAD-16 and SEAD-17 This document is currently due July 29, 1999. 

SEDA requests a 30-day extension for the submission of the revised Draft FS. This 
request is necessary as other documents and submittals associated with the prison site and 
upcoming land transfers at Seneca have taken precedence. The new submission date for 
the revised Draft FS would be August 28, 1999. 
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The updated IAG Attachment 5 schedule for SEAD-16/17 is 

Draft RVFS Work Plan 
Draft RI Submission 
Draft FS Submission 
Draft PRAP 
Draft ROD 

29 Mar 95 
08 May 97 
21 Nov 97 
16 Dec 99 
28 Jun 00 

Questions may be directed to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869-1309. 

Enclosure 

Copies Furnished: 

Sincerely, 

-, ~ ! t(l( \....------k__kKFra 
£I - LTC, U.S. Army 

Commanding Officer 

Michael Duchesneau, Parsons Engineering Science, Inc ., 
30 Dan Road 
Canton, Massachusetts 0202 1 

Coinma'.ndet, U.S . Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy/Dorothy Richards) 
P.O. Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Thomas Enroth) 
SEDA Resident Office, Romulus, New York 14541 -5001 



RE PLY TO 
ATTEN TION OF 

Engineering and 
Environmental Office 

Ms . Carla Struble, P .E. 

DEPARTMENT OF THE ARMY 
SENECA ARMY DEPOT ACTIVITY 

5786 STATE RTE 96 
ROMULUS, NEW YORK 14541-5001 

August 31 , 1999 

U.S. Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
18th Floor, E-3 
New York, New York 10007-1866 

Mr. James E . Quinn 
NY S Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road , Room 237 
Albany, New York 12233-7010 

Re: Revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces 
(SEAD-16 & 17) 

Dear Ms . Struble/Mr. Quinn 

In accordance with Article 18 (Extensions) of our Federal Facility Agreement , 
Seneca Arm y Depot Activity (SEDA) requests an extension to provide the updated 
revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces, SEAD-1 6 and 
SEAD-17 . This document is currently due August 28, 1999. 

SEDA requests a 30-day extension for submission of the revised Draft FS . This 
request is necessary, as other documents associated with land transfers at Seneca have 
taken precedence. The new submission date for the revised Draft FS would be 
September 27, 1999 . 
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The updated IAG Attachment 5 schedul e for SEAD-16/ 17 is 

Draft RI/FS Work Plan 
Draft RI Submission 
Draft FS Submission 
Draft PRAP 
Draft ROD 

29 Mar 95 
08 May 97 
21 Nov 97 
15 Jan 00 
28 Jul 00 

Questions may be directed to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869-1309. 

E nclosure 

Copies Furnished 

Sincerel y, 

'&c~," L0-0<C ____ 
I~ ,·13rian K Fr~ 

LTC, US. Army 
Commanding Officer 

Michael Duchesneau, Parsons Engineering Science, Inc , 
30 Dan Road 
Canton, Massachusetts 0202 1 

Commander, US. Corps of Engineers, Huntsvill e 
Division, ATTN: CEHND-ED-CS (Kev in Healy/Dorothy Richard s) 
P 0 . Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Thomas Enroth) 
SEDA Resident Office, Romulus, New York 14541 -5001 



DEPARTMENT OF THE ARMY 

, - .-

REP\.Y TO 
"TTENTlON OF 

Engineering and 
Environmental Office 

Mrs. Carla Struble, P.E. 

SENECA ARMY DEPOT ACTIVITY 
5786 ST A TE RTE 96 

ROMULUS, NEW YORK 14541-5001 

September 27, 1999 

U.S. Environmental Protection Agency 
Emergency & Remedial Response ~Division 
290 Broadway 
18 th

. Floor, E-3 
New York, .New York 10007-1866 

Mr. James E. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233-7010 

Re: Revisions to the Draft Feasibility Study (FS) for the 
Deactivation Furnaces (SEAD-16 & 17) 

Dear Ms. Struble/Mr. Quinn: 

In accordance with Article 18 (Extensions) of the Federal 
Facility Agreement (FFA), Seneca Army Depot Activity (SEDA), 
SEDA requests an extension to provide the updated revisions to 
the Draft Feasibility Study (FS) for the Deactivation Furna ce s, 
SEAD-16 and SEAD-17. This document is currently due 
September 27, 1999. 

SEDA requests a 30-day extension for the submission of the 
revised Draft FS. This request is necessary, as other documents 
associated with current events as Seneca have taken precedence. 
The new submission date for the revised Draft FS would be 
October 27, 1999. 

P•,n1 eo on @ Recycieo Pa pe , 
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The updated IAG Attachment 5 schedule for SEAD-16/17 is: 

Deactivation Furnaces (SEAD-16/17) OU4 

Draft RI/FS Work Plan 29 
Draft RI Submission 08 
Draft FS Submission 21 
Draft PRAP 14 
Draft ROD 27 

If you have any -que$tions, please contact 
Mr. Stephen Absolom, BRAC Environmental Coordinato r, 
at (607) 869-1309. 

Copies Furnished: 

Sincerely, 

t
~; ~}~-<L_~ 

LTC, U.S ~k 

Commanding Offi cer 

Michael Duchesneau, P~i~on t~girieering Science, Inc., 
Prudential Center, 101 Huntington Avenue, Boston, 
Massachusetts 02199-7697 

Commander, U.S. Corps of Engineers, Huntsvill e 

Mar 95 
May 97 
Nov 97 
Feb 00 
Aug 00 

Division, ATTN: CEHND-ED-CS (Kevin Healy/Dorothy Richards), 
P.O Box 1600, Huntsville, Alabama 35807 

Commander, U.S. Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-E (Thomas Enroth), 
SEDA Resident Office, Romulus, New York 14541-5001 



DEPARTMENT OF THE ARMY 

REP\.YTO 
ATTENTION Of 

Engineering and 
Environmental Office 

Mr. Julio Vazquez 

SENECA ARMY DEPOT ACTIVITY 
5786 STATE RTE 96 

ROMULUS, NEW YORK 14541-5001 

October 26, 1999 

US. Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
18th Floor, E-3 
New York, New York 10007-1866 

Mr. James E. Quinn 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 WolfRoad, Room 237 
Albany, New York 12233-7010 

Re: Revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces 
(SEAD-16 & 17) 

Dear Mr. YazquezJMr. Quinn 

In accordance with Article 18 (Extensions) of our Federal Facility Agreement, 
Seneca Army Depot Ac.tivity (SEDA) requests an extension to provide the updated 
revisions to the Draft Feasibility Study (FS) for the Deactivation Furnaces, SEAD-16 and 
SEAD-17 This document is currently due October 27, 1999. 

SEDA requests a 30-day extension for the submission of the revised Draft FS 
Many comments were addressed to finalize the RI . The FS, which was in Draft at that 
time the RI was being finalized, was placed on hold. The FS will now require additional 
scrutiny and review to be revised accordingly in order to compliment the findings of the 
RI . The new submission date for the revised Draft FS would be November 26, 1999. 

p ,,nled on @ Recycled Pape, 
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The updated JAG Attachment 5 schedule for SEAD- 16/17 is : 

Deactivation Furnaces (SEAD-16/17) OU4 

Draft Rl/FS Work Plan 
Draft RI Submission 
Draft FS Submission 
Draft PRAP 
Draft ROD 

29 Mar 95 
08 May 97 
21 Nov 97 
15 Mar 00 
26 Sep 00 

Questions may be directed to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869-1309. 

Enclosure 

Copies Furnished 

Sin~ere} (] j 

~.Fra~ 
LTC, US . Army 
Commanding Officer 

Michael Duchesneau, Parsons Engineering Science, Inc , 
30 Dan Road 
Canton, Massachusetts 0202 1 

Commander, U'. S. Corps of Errgineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy/Dorothy Richards) 
P.O. Box 1600, Huntsville, Alabama 35807 

Commander, U S Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN CENAN-PP-M (Tom Enroth) 
SEDA Resident Office, Romulus, New York 14541-5001 
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New York State Departmen.t of Environmental Conservation 
Division of Environmental Remediation 
Bureau of Eastern Romedlal Action, Room 242 
50 Wolf Road, Albany, New YorK 12233·7010 
Phone: (518) 457-4349 FAX: (5181 457-4198 

December 6, 1999 

Mr. Stephen Absolom 
Chief, Engineering and Environmental Division ' 
Seneca Army Depot Activity (SEDA) 
5786 State Route 96 
Romulus, NY 14541-5001 

Deur Mr. Ah~olom: 

--­~ 
John P."CahlN 
Commis.sionor 

h9-A -k, ~ 
-re,,,,.,€ 
/V): l,(°e" 

U:::--,,',,,J 

M~~ 

Re: SEAD-16 and SEAD-17 feasibility Study 
Seneca Army Depot, Site ID No. 850006 

The New York State Department of Environmental Conservation has received a docwnent 
titled Draft Final Feasibility Study at the Abandoned Deactivation Furnace (SEAD-16) and the 
Active Deactivation Furnace (SEAD-17.) It is our belief that this title is in error, and that the 
document should be titled as a revised Draft. 

SEDA submitted the drail feasibility ~tudy (FS) for these sites in November, 1997. Before 
tht- regulatory agencies commented on tht! draft FS, S.El)A notified the agencies that it no longer 
stood behind the submitted drafl FS. SEDA expluined that it planned to revise the clean-up 
proposals, and t11at a revised document would be submitted All correspondence regarding this 
document since Novembcr,1997 has clearly referred to tl1e pending FS submittal as a revised 
Drlifl FS. 

Thus toward uie requirements outlined in the Federal Facilities Agreement for this project, 
the NYSDEC con~iders the Feasibility Study at the Abandoned Deactivation Furnace (SEAD-16) 
and the Active Deactivation Furnace (SE/\D-17) dated NovembCT, 1999, to be a revised Draft 
nttht-r than a Draft Final a.s indicated . If you disagree, or hove any question!. on this matter, please 
contact me by telephone at (518)457-)976 or by e-mail at jaquinn@gw.dec.state.ny.us. 

c: J. Vazquez 
D. Geraghty 
M. Peachey 
R. Scott 

Sincerely, 

/-ca?- · 
James A. Quilm 
Bureau of Eastern Remedial Action 
nivision of Environmental Remediation 

OPTIOrllAL FORM 99 (7-90) 

FA X TRA N SM I TTAL ~ 
J ~ ol ;,a9es ► 



New York State Department of Environmental Conservation 
Division of Environmental Remediation m

~\al C0t,,s, 

~ ~ ~ ,g ~ 
7 ~ 

Bureau of Eastern Remedial Action, Room 242 
50 Wolf Road, Albany, New York 12233-7010 
Phone: (518) 457-4349 • FAX: (518) 457-4-198 
Website: www.dec.state.ny.us 

~ ~0 

~ 
John P. Cahill 
Commissioner 

r.11' Stephen Absolom .;: 
Chief, Engineering and Environmental Division 
Seneca Army Depot Activity (SEADA) 

March 31, 2000 

(A"~ 
5786 State Route 96 

/ 1~e 
Romulus, NY 14541-5001 

RE: SEAD-16 and SEAD-17 Feasibility Study, Seneca Army Depot, Site ID No. 850006 

Dear Mr. Absolom, 

r have been reviewing the Feasibility Sr..idy (FS) for SEADs 16 and 17 and I have noted that there a:e still 
some unresolved issues in the remedial investigations for both SEADs. 

I have also been looking at all of the correspondence between the Agencies concerning the SEADs 16 and 
17 RT' s and FS , (sinc1:: the RT was submitted JAN 1997). The major issue is the basis forthe baseline in the RI. 
The ARMY proposes that 1250 ppm lead should be the baseline in that the future use of the site will be industrial. It 
is NYSDEC policy to require unrestricted re-use as a baseline for site assessment. We notified the Army ofrhis 
requirement for SEAD-16/ 17 in our letters dated 28 January 1998 .. 9 July 1998, 21 September 1998, 30 October 
1998, 4 November 1998, and 28 April 1998. The proposed 1250 ppm cleanup level, from NYSDEC guidelines, has 
no place in the R1 and should have been introduced and addressed in the FS in the development and screening of 
alternatives . 

At this time, the Army is proposing a Low Temperarure Thermal Desorption (L TTD) demonstration study 
at SEAD-17. Because of this .. the present R1 will not accurately categorize the SEAD 17 area, which will be 
impacted by contaminated soil brought in for the proposed L TI'D study, or possible future use of the L TTD unit for 
the treatment of contaminated soil. Therefore, DEC will wait until the LTTD study Ls complete to re-evaluate the 
issues concerning the R1 and FS . Please be aware that DEC proposes to table review of other documents 
concerning SEADs 16 and 17 until the issues concerning the RI are resolved and both the RI and FS are finalized . 

If you have any questions please contact me by telephone at (518) 457-3976 or by e-mail at 
sxpaszko@gw.dec.state.nv.us. 

c: J. Vazquez 
D. Geraghty 
M . Peachey 
R. Scott 
K. Healy 

Steve aszko 
Bureau of Eastern Remedial Action 
Division of Environmental Remediation 
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DEPARTMENT OF THE ARMY. 

REPI. Y TO 
ATTENTION OF 

Engineering and 
Environmental Office 

Mr. Julio Vazquez 

SENECA ARMY DEPOT ACTIVITY 
5786 STATE RTE 96 

ROMULUS, NEW YORK 14541-5001 

May 24, 2000 

U.S . Environmental Protection Agency 
Emergency & Remedial Response Division 
290 Broadway 
18th Floor, E-3 
New York, New York 10007-1866 

Mr. Steven Paszko 
NYS Department of Environmental Conservation 
Division of Hazardous Waste Remediation 
Bureau of Eastern Remedial Action 
50 Wolf Road, Room 237 
Albany, New York 12233-7010 

Re: Submission of the Draft Final Feasibility Study (FS) for the Deactivation Furnaces 
(SEAD-16 & 17) . 

Dear Mr. Vazquez/Mr. Paszko: 

In accordance with Article 18 (Extensions) of the Federal Facility Agreement (FFA) 
with Seneca Army Depot _Activity (SED_A), SEDA requests an extension to provide 
response to comments for the updated Draft Feasibility Study (FS) for the Deactivation 
Furnaces, SEAD- 16 and SEAD- 17. The Draft Final FS document is currently due 
May 25, 2000. 

Comments on the Draft FS were received from the Environmental Protection 
Agency (EPA) on March 10, 2000. The New York State Department of Environmental 
Conservation (NYSDEC) letter dated March 31, 2000 informed SEDA that the DEC will 
wait until study concerning the conversion of SEAD 17 into a Low Temperature Thermal 
Dessorption (LTTD) unit is complete before they will re-evaluate issues concerning the 
RI and the FS. Additionally, the DEC proposes to table review of other documents for 
SEADs 16 and 17 until the L TTD study is complete. In the interest of meeting Base 
Realignment and Closure (BRAC) cleanup goals, the Army is proceeding with these 
studies. 
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SEDA requests a 30-day extension for submission of the Draft Final FS . The 
corresponding Attachment 5 schedule was adjusted assuming no additional comments are 
received, therefore, achieving final document status on July 24, 2000. The new 
submission date for the Draft Final FS would be June 24, 2000. 

The updated JAG Attachment 5 schedule for SEAD-16/17 is: 

Draft RI/FS Work Plan 
Draft RI Submission 
Draft FS Submission 
Draft PRAP 
Draft .ROD 

29 Mar 95 
08 May 97 
21 Nov 97 
29 Jul 00 
09 Feb 01 

Questions may be directed to Stephen Absolom, BRAC Environmental Coordinator, 
at (607) 869- 1309. 

Sincerely, {. 

~ r ,~YI J:>\l 1/\.J , '--h ----

f 4 ri-:~ i . Fra 
· L TC, U.S. Army 

Commanding Officer 
Enclosure 

Copies Furnished: 

Michael Duchesneau, Parsons Engineering .Science, Inc ., 
30 Dan Road 
Canton, Massachusetts 02021 

Commander, U.S . Corps of Engineers, Huntsville 
Division, ATTN: CEHND-ED-CS (Kevin Healy) 
P.O. Box 1600, Huntsville, Alabama 35807 

Commander, U.S . Army Corps of Engineers, Seneca Army 
Depot Activity, ATTN: CENAN-PP-M (Tom Enroth) 
SEDA Resident Office, Romulus, New York 14541 -5001 



Response to the Comments from the U.S. Environmental Protection Agency, Region II 

Subject: Draft Final Feasibility Study at the Abandoned Deactivation Furnace (SEAD-

16) and the Active Deactivation Furnace (SEAD-17) - Seneca Army Depot, Romulus, 

New York, November I 0, 1999 

Comments Dated: March 10, 2000 

Date of Comment Response: August 20, 2000 

USEPA REGION II -GENERAL COMMENTS: 

I. Comment: The feasibility study for SEAD-16 and SEAD-17 proposes a soil cleanup goal 

for _ lead of 1,250 mg/kg. However, future use scenarios in the risk assessment also 

included two child receptor groups : child trespassers and children in day care. For the 

child in~day-car~ sc-e11·a
0

iio ,°the Draft Final RI had applied the Integrated Exposure Uptake 

Biokinetic Model (IEUBK) for lead in children. Model results indicated that in order to 

achieve blood lead concentrations below the protective level of IO µg/dL, the maximum 

allowable soil lead concentration would have to be 625 mg/kg. It is unclear how the 

proposed soil cleanup level of 1,250 mg/kg would be protective of the child-in-day care 

receptor. 

Response: As stated in the letters dated September 14, 1998 and October 1, I 998, 

SEDA ' s proposed cleanup leve l of 1,250 ppm for lead in soils based on the discussion at 

the BCT regarding the December 1996 U SEPA publication "Recommendations of the 

Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks 

Associated with Adult Exposures to Lead in Soil". The proposed soil cleanup level of 

1,250 mg/kg will be protective of the child-in-day care receptor because the post­

remediation average lead concentrations in soil at both SEAD-16 and SEAD-17 are less 

tha9 62t5 mg/kg (3 54 mg/kg for SEAD- I 6 and 3 70 mg/kg for SEAD-17). Using the 

average concentration for a representative area is recommended by the EPA for exposure 

analysis (USEPA : Supplemental Guidance to Rags: Calculating the Concentration Term). 

The arithmetic mean of lead concentrations in post-remediated surface soil will even be 

lower considering that lead concentrations in the backfill or capping material are low. 

Four out of 39 samples have lead concentrations greater than 625 mg/kg (ranging from 

626 mg/kg to 720 mg/kg) in the post-remediated SEAD-16 with a proposed cleanup goal 

of 1,250 mg/kg for lead . For SEAD-17, two out of 38 samples have lead concentrations 

greater than 625 mg/kg (ranging from 697 mg/kg to 815 mg/kg). Thus, the remedial goal 

for 1,250 ppm lead in soils will protect child-in-day care receptor. 

In addition , according to Department of Housing and Urban Development ' s (HUD ' s) rule 

regarding lead-based paint poisoning in certain residential structures (24 CFR Part 35), 

soi l-lead hazard is defined as spots or areas of bare so il outside of play areas with an 



Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

average lead concentration equal to or exceeding 2000 ppm and spots or areas of bare 

soils inside of play areas with an average lead concentration equal to or exceeding 400 

ppm. Therefore, the remedial goal for lead of 1,250 ppm in soils will comply with the 

HUD ' s rule and the post-remediation site will not pose unacceptable risks to a child 

whether or not the site is being used as a playground. 

Table 2-3 and a discussion that the proposed soil cleanup level of 1,250 mg/kg would be 

protective of the child-in-day care receptor have been added to Section 2.5 of the FS 

report. 

2 . Comment: The FS report assumes that by remediating lead-contaminated soil other 

compounds that contribute risk will also be remediated (Section 2.5) . This assumption 

needs to be substantiated. Additional metals that contribute substantially to the calculated 

risk at SEAD-16 and ~ 17. are antimony, barium, copper, mercury, and thallium. A 

comparison of metals distribution in surface soil from Figures 4-2 through 4-5 and data 

results tables with the distribution pattern for lead indicated that most high concentrations 

of these other metals do coincide with the areas of high lead concentrations. However, 

the degree to which these other metals would be removed will depend on the final 

cleanup level for lead. Some of the mercury and copper concentrations at locations to the 

east and northeast of the 625 mg/kg and 1,250 mg/kg lead cleanup areas at SEAD-16 

exceed the post-remediation exposure point concentrations presented in Appendix B. 

Determine whether the post-remediation concentrations for these metals would present 

unacceptable risk levels. 

Response : In general , based on the risk assessment presented in the FS, the post­

remediation (1 ,250 mg/kg) average concentrations of metals would not present 

unacceptable risk levels . 

There are soil concentrations of antimony, copper, lead , mercury, thallium, and zmc 

which do exceed EPCs outside the proposed 1,250 mg/kg lead cleanup areas at SEAD-16 

and SEAD-17. However, maximum metal concentrations that would be protective of day­

care-child and residential child under the industrial and residential use scenarios were 

back-calculated for the above mentioned metals (antimony, copper, zinc, mercury, and 

thallium), excluding lead . This calculation was performed by assigning the total Hazard 

Index by ingestion of surface soil as I. The Hazard Quotient was distributed among the 

five metals according to the post-remediation HQ for day-care-child at SEAD- 16. 

Results indicate that metal concentrations of 18 mg/kg, 359 mg/kg, 539 mg/kg, 2.69 

mg/kg, and 3.59 mg/kg for antimony, copper, zinc, mercury, and thallium, respectively, 

will not pose an unacceptable risks for the future industrial use scenario. In addition, 

metal concentrations of 12.8 mg/kg, 256 mg/kg, 385 mg/kg, 1.92 mg/kg, and 2.56 mg/kg 
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Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

for antimony, copper, zinc, mercury, and thallium, respectively, will not pose an 

unacceptable risks for the future residential use scenario. Therefore, remediation cases for 

lead cleanup concentrations of 1,250 and 1,000 mg/kg have been revised to include areas 

with concentrations exceeding the above mentioned levels for the future industrial use 

scenario and the remediation case for lead cleanup concentrations of 400 has been revised 

to include areas with concentrations exceeding the above mentioned levels for the future 

residential use scenario . Therefore, these remediation cases will result with no 

unacceptable risk levels . Section 2.5 has been revised to include this information. 

An additional case, which will remediate areas with lead exceeding 400 mg/kg or other 

metals exceeding TAGM values, has been included in FS Section 2 of the FS (2.5 and 2.8 

as well as in Tables 2-4 and 2-5). This case would restore the site to predisposal 

conditions . The remediati on area includes the area located to the east and northeast of the 

proposed remedia_tion area for lead exceeding 1,250 mg/kg. It should be noted that the 

future land use of SEAD-16 anc! SEAD-17 has been designated for industrial purposes, 

not as a residential area , by the Seneca Anny Depot Local Redevelopment Authority . 

3. Comment: Alternative 3, which includes in-situ stabilization of soil and sediment and the 

placement of a permeable soil cover, was screened out on the basis of a qualitative and 

necessarily subjective score, while Alternative 2 (permeable soil cover), was retained. 

Alternative 3 should be retained for detailed analysis because it ranks higher than 

Alternative 2 in several of the effectiveness features (reductions in toxicity and mobility, 

permanence), provides a much higher degree of groundwater protection, and has the 

added advantage of avoiding off-site disposal of sediment. Alternative 3 can also be 

expected to compare favorably to Alternatives 4 and 6 on cost, and should also be 

considered for use as part of other alternatives. 

Response: In response to Specific Comment 44, the alternative ranking scores have been 

revised and are included in the FS. As a result, Alternatives 3 and 5 still have the lowest 

total scores among all the alternatives (both scored 12). Alternatives 2 and 3 are similar in 

that both leave soil in place and include placement of a soil cap. However, groundwater at 

the site does not present a human health risk and is not expected to be adversely impacted 

based on sampling and modeling results. Among the five balanced evaluation factors , 

Alternative 3 ranks higher than Alternative 2 in "LONG-TERM EFFECTIVENESS AND 

PERMANCE" and "REDUCTION OF TOXICITY, MOBILITY, OR VOLUME 

THROUGH TREATMENT" while it ranks lower 111 "SHROT-TERM 

EFFECTIVEMESS", " IMPLEMENTIBILITY", and "COST' . The total score for 

Alternative 3 (12) is lower than Alternatives 2 ( I 9), 4 (22), and 6 (21 ). Considering the 

groundwater is not impacted at the site, Alternative 3 has little advantage over Alternative 

2 in protecting groundwater and reducing toxicity and mobility. 
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Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

4. Comment: In the remediation alternatives cost estimates (Appendix E), the Army 

assumes that contaminated so il between and around railroad tracks at SEAD- 16 will not 

be remediated. The FS report text and figures do not reflect this assumption. Amend the 

FS report to indicate whether the Army plans to leave this contaminated soil in place, and 

revise the FS text to clarify that the cost estimates do not include remediation of the 

railroad track areas. Leaving this contamination, which represents the highest detected 

concentrations of carcinogenic PAHs to I , 159,000 µg/kg) and metals (lead to 140,000 

mg/kg) (Draft Final RI Report, Figure 4- 1 through 4-5) in place would be inappropriate 

because the associated risk would not be reduced. Provide clarification on whether the 

post-remediation exposure point concentrations (Appendix B) were calculated under the 

assumption that all surface soil contamination, including that between and around the 

railroad tracks, would be removed . If the contamination in the railroad track area will not 

be addressed, res idual risk was not addressed adequately and the FS results and 

conclusions sl!ould be considered premature. 

Response: Agreed. All surface soil with lead concentration greater than 1,250 mg/kg will 

be remediated , including contaminated soil between and around the railroad tracks at 

SEAD-16 . In order to do so, the railroad tracks and associated supports (i.e. ties and 

ballast) will be removed and the underlying soil will be excavated. The last assumption 

listed in Appendix E has been deleted and Appendix E has been revised to include the 

cost related to remediating so il in this area. 

The post-remediation exposure point concentrations (Appendix B) were calculated under 

the assumption that all surface soil contamination , including that between and around the 

railroad tracks, would be removed . · 

5. Comment: Given the concentrations of lead found in the soils at the site , it should be 

investigated whether on-site soils are characteristically hazardous. This possibility exists 

even for soils with lead · coricenfrations below the proposed cleanup concentration of 

1,250 mg/kg. If so il exceeding the TCLP criteria would be left in place, future land use 

may be impeded. Any remedial alte!·natives considered for these sites should include a 

sampling task that adequately characterizes the surface and subsurface soils for the 

toxicity characteristic. 

Response: Disagreed. The TCLP test is a very aggressive test, which does not necessarily 

represent in situ conditions . As discussed in response to General Comment 7, the metals 

in the site soil tend to strongly bind to the soil partic les instead of leaching into the 

groundwater. Based on the risk assessment and mode ling results, groundwater at the site 

does not present a human health risk and will not be adversely impacted in the future. The 

proposed cleanup goal is sufficient to protect human health and the environment 

according to the post-remediation risk assessment. Thus, TCLP testing is not necessary. 
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Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

However, TCLP testing will be conducted to characterize excavated soil, sediment/soil 

found in the drainage ditches, and building material prior to disposal. 

6. Comment: In the human health risk assessment for the future industrial worker, the 

ingestion of on-site soil and dermal contact with that soil were included in the exposure 

scenarios for SEAD-17, but not for SEAD-16. Explain why soil exposure was anticipated 

for one site, but not the other. 

Response: For SEAD-16, Building 366 and 311 were abandoned in the I 960 ' s and are in 

poor, non-working conditions. In addition, there are no new buildings proposed at the 

site. Based on this information , future industrial workers are assumed to be office type 

workers working inside new buildings constructed at the site. Dermal contact or ingestion 

of on-site soil for future workers wit I not be a significant exposure pathway. Building 367 

at SEAD-17 is a 11e.wer bl}iJding, which was deactivated. The future use of the building is 

expected to be a generic i1idustrial operation similar to the previous operation. Future 

industrial worker will be involved in activities, such as transporting material between the 

building and the open area, and as a result, will be exposed to on-site soil. Therefore, 

future industrial workers at SEAD- 1 7 were considered for exposure scenario of ingestion 

of and dermal contact with on-site soil. 

7. Comment: A remedial action objective identified by the FS on page 2-2 is to "Eliminate 

or minimize the migration of hazardous constituents from soil to groundwater and down 

gradient surface water." However, based on the modeling summary presented in Sections 

1.4.1 and 1.4.2 there is a strong possibility that leaching of metals from contaminated 

soils to groundwater will have a significant long-term adverse impact on the quality of the 

groundwater at and adjacent to the sites. This is a concern that was not adequately 

addressed in the FS. Amend the FS to incorporate modeling that identifies what metal 

concentrations in soil wiJI b_e protective of groundwater for metals leaching from the soil 
.. . .. . 

to groundwater. These· co·1icentraiions should then be considered as soil cleanup goals 

(See comment 5 above). 

Response: The fate and transport model used in the RI consisted of a conceptual site 

model , water balance calculation, and the VLEACH model. The model used a simplified 

site scenario, a prediction of water balance based on historical data, parameter estimations 

including non site-specific parameter estimations, etc. , all of which contributed to 

uncertainties in the results. For example, using different Kd values from Dragun (1988) 

may result in maximum leaching concentrations ranging from 0.25 ppb to 305 ppm (RI 

Table 5- 11 ). The model predicted metal concentrations in groundwater represents 

maximum leaching concentrations that are vertically mixed within the aquifer. The model 

provides insight of fate and transport of metals into _groundwater, however, it was not 

intended to be used to establi sh clean-up goals because of its conservativeness . 
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Response to the USEPA Comments on Draft Final Feasibility Study at SEAD- 16 and SEAD-17 

In response to this comment, the model was re-run using site specific information . 

Subsurface soil samples and groundwater samples taken from SEAD-17 monitoring wells 

MW17-1 , MW17-2 , MW17-3 , MWl7-4 and samples taken from locations within 25 to 

50 feet of each other at SEAD-16 were used to estimate the Kd values, the partition 

coefficient between soil and water. It is reasonable to assume that the partition 

equilibrium between the solid and the water phase has been achieved since the site 

conditions have persisted for over 40 years after the site was abandoned in the 1960s. The 

results suggest that the metals in the on-site soil tend to strongly bind to soil instead of 

partitioning into water. A summary of the estimated Kd values and their comparison with 

other references and Kd used in the VLEACH model is presented in the FS (Table 1-1 and 

Sections 1.4 and 2.5.2.). The estimated Kd values are much greater than the Kd values 

used in th e VLEACH model for all metal s except for mercury. For example, according to 

Dragun ' s 9bservation, the Kd value of lead ranges from 4.5 to 7,640 ml/g compared to the 

FS estimated range of 6,696 to 21 ,400 ml/g. The FS ' s estimate is based on site-specific 

data and is in the high end of Dragun ' s observation. The RI model used 99 ml/gas Kd. 

Thus, the RI model overestimated the groundwater concentration and the impacts on 

groundwater quality by on-site soil. Based on the revised model results, it is not expected 

that groundwater deterioration from the on-site soil will occur in the future . 

This conclusion is supported by the on-site groundwater sample results . Only aluminum, 

manganese, and iron exceeded NYS Class GA standard for samples collected in remedial 

investigation round at SEAD-16 and aluminum , manganese, iron, and sodium at SEAD-

17. No other metals have concentrations exceeding NYS Class GA standard or MCL 

standard, nor pose significant risk to human health. Aluminum, manganese, iron, and 

sodium all occur naturally and their mean concentrations are not significantly different 

from the background concentrations . Therefore, on-site groundwater has not been 

adversely impacted. 

8. Comment: Include a summary 111 the FS that briefly discusses the current source of 

drinking water for the two si tes, the Depot, and the properties abutting the Depot. The 

summary discussion should address the number and location of wells and well depth , 

whether any of these wells have been sampled as part of the BRAC process, and it should 

provide sample results . 

Response: Agreed . A discussion of the off-site well inventory is presented in Section 1.7 

of the Remedial Investi gation. Potable water is supplied to the Depot from a water supply 

line that passes through the Town of Varick . Varick ' s water is obtained from the water 

treatment plant at the Town of Waterloo . The source of thi s water is Lake Seneca. 

Groundwater from the private wells has been used as a source of drinking water for some 

of the properties ab utting the Depot. Two wells located on Yerkes Road east of Route 96 
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were approximately one mile away from SEAD-16 and SEAD-17 and they are upgradient 

of the site groundwater (Figures 3-6, 3-7, 3-15 , and 3-16 in Rl) . No other private homes 

with private drinking water wells and no public supply wells were identified within a one­

mile radius of both SEAD-16 and SEAD-17. According to the specific site condition (as 

presented in response to General Comment 7), metals tend to strongly bind to soil. Based 

on the data from the Rl , groundwater does not appear to be adversely impacted. In 

addition, , groundwater quality is not estimated to be deteriorated in the future according 

to the VLEACH groundwater model. 

Further, even in the unlikely event that groundwater was to be used as a source of 

drinking water, the requirements for quality and quantity must be satisfied. NYSDOH 

indicates that a private well should be developed from a water bearing formation at a 

depth greater than 20 feet below the ground surface. Water wells in the area of SEDA are 

screened in the bedrock at depths of 200 feet or more below ground surface. The 
- • • :. + -·... • 

approximate top of the bedrock unit (i.e . bottom of the till /weathered shale aquifer) is 

located at a depth of approximately 20 feet. Based on the vertical connection tests 

performed in six wells at the Ash Landfill and in six wells at SEAD-25 (Rl Draft Final 

Report at the Ash Landfill Site, 1994 and RI Final Report at SEAD-25 and SEAD-26, 

1998), the till /weathered shale aquifer is not significantly connected to the underlying 

bedrock aquifer. Considering that SEAD- I 6 and -17 are located approximately 2,000 

feet from SEAD-25 and I 0,000 feet from the Ash Landfill , and that SEAD-16 and -17 

have similar site geology as SEAD-25 and the Ash Landfill , it is reasonable to conclude 

that the till /weathered shale and bedrock aquifers are not significantly connected at 

SEAD-16 and -17. Therefore, the site soil has no significant impact to the aquifer below 

the shallow groundwater aquifer. 

Section 1.3 .4 has been revised to include a discussion on the current source of drinking 

water for the Depot and the properties abutting the Depot and the drinking water wells at 

Seneca_-± The above discussion about impact of soil to the aquifer below the shallow 

groundwater aquifer has been included in Section 2.5 .2. In addition , Figure 1-6 has been 

included to show the locations of the known private wells . 
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Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

USEPA REGION II - SPECIFIC COMMENTS: 

I. Comment Figures 1-3 and 1-4: Include a boundary for the operable unit for SEAD-16 and 

SEAD-17. The associated text should describe how the boundary was determined. 

Response: Agreed. A figure showing the approximate boundary of operable unit SEAD-

16 and SEAD-17 has been added to Section I of FS (Figure 1-5). The boundary includes 

the area for the deactivation operation (the fenced area for SEAD-16 and the area 

encompassed by two unnamed roads for SEAD-17) and the delineated area proposed for 

the cleanup goal of 1,250 mg/kg for lead (as shown in Figure 2-1 and Figure 2-4). It 

should be noted that this boundary is not intended to be the proposed remediation area. It 

may be revised during the remedial design and construction process. 

2. Comment Section I A.3 rd 
~. page 1-14: The first sentence in this paragraph presents the 

inorganics of concern at SEAD-16 and SEAD-17. However, it is not clear why only 

these metals are of concern. Subsections 1.3.5.1 and 1.3 .5.2 discuss other metals that 

exceed the referenced standards and guidelines in media for these sites. For example, 

cadmium , chromium, nickel , and zinc, which are leachable, exceeded the sediment 

guideline for both SEAD-16 and SEAD-17. Therefore, please clarify the first sentence. 

If the first sentence refers only to metals that were modeled, please state that. 

Response : Arsenic, antimony, copper, cadmium , lead , silver, and zinc are inorganics of 

concern at SEAD-16 and SEAD-17 because of their pervasiveness and magnitude of 

contamination in soil , building material , surface water, and sediment/soil in the drainage 

ditches and potential to impact groundwater. As a result, only these metals were modeled 

for fate and transport evaluation . Chromium and nickel contamination is not as pervasive 

as the above metals and both chromium and nickel bind very strongly to the soil 

(estimated Kds for nickel and chromium are over I 0,000 ml/g, see Table 2-5 in FS). 

Therefore, nickel and chromium are not expected to impact groundwater and were not 

included in the fate and transport model. The above statements have been added to 

Section 1.4 to support the first sentence. 

3. Comment Sections 2.3.1 & 2.3.2, pages 2-4 & 2-5 : Include a table summarizing the 

calculated HI and cancer risk values, or include references to the total risk tables in 

Appendix B. 

Response : Agreed . Existing Tables 2-3 and 2-4 summarize the calculated HI and cancer 

risk values . References to the tables have been included in Sections 2.3. I & 2.3 .2 and the 

tables have been renumbered to 2-1 and 2-2 now and moved to follow Section 2.3.2 for 

easy reference. 
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Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

4. Comment Section 2.3.1, page 2-4 , 3rd 
~ : The third bullet in this paragraph should be 

deleted since the ingestion of on-site soil was not quantified for the future industrial 

worker (Table B-16PR-1 , Appendix B). The third sentence in the following paragraph 

("The elevated hazard index for the ingestion of on-site soil exposure pathway ... ) should 

also be deleted . 

Response: Agreed . The third bullet in this paragraph and the third sentence 111 the 

following paragraph have been deleted . 

5. Comment Section 2.3.5, page 2-8: The first full paragraph discusses generally why no 

ecological remedial goa ls are necessary for the sites . This qualitative discussion is 

insufficient and not convincing. Please incorporate appropriate risk values to better 

justify the conclusion rather than us ing terms such as "a slight possibility" and "a small 

potential." Also, edit the text to help the reader understand why HQs of 10 and 100 (see 

Section 2.3 .3) can be. dismissed, rather than simply stating that " .. . the ecological 

community appears diverse and normal. " 

Response : Agreed . The paragraph has been revised and a discussion of the ecological 

setting of the site has been added to replace the above statements. 

The quantitative ecological risk evaluation initially suggested that several COPCs may 

present adverse environm ental effects . However, the ecological setting of SEAD-16 and 

SEAD-17 is not unique or significant - there are no endangered, threatened, or special 

concern species in the vicinity that are likely to be dependent on or afffected by the 

habitat at the site. The species that inhabit the site are not rare in the region and are not 

generally considered to be of special society value. The area of the site is small, and the 

habitat it provides appears to be relatively low in diversity and productivity. In addition, 

the future land use of SEAD-16 and SEAD-17 has been designated for industrial 

purposes. This will liniit the access to the site by wild animals and limit the site being 

used as a habitat. Further, post-remediation ecological risk assessment was conducted and 

the results (Section 2.5.1. I) suggest that the soil is not expected to pose significant 

adverse effects to the environm ent after remediating soils with lead concentration 

exceeding 1,250 mg/kg. Therefore, there will be no ecological remedial goals for the sites 

and the above di scussion has been included in Sections 2.3 .5 and 2.5.1. I. 

6 . Comment 2.4, page 2-9 : The first full paragraph on this page discusses groundwater 

ARARs and simply states that groundwater ARARs do not apply. The groundwater in 

the area is classified by New York State as Class GA fresh groundwater. The best usage 

for Class GA groundwater is as a source of potable water supply. Therefore, it must meet 

ARARs unless a waiver has been obtained . · Has a use and values determination been 

made by the State that vvould allow the groundwater ARARs to be waived for these sites? 
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The text needs to provide a documented rationale for dismissing the groundwater 

ARARs. 

Response: The remedial action is driven by the risks to the environment and human health 

instead of ARARs. According to Federal code 40 300.430: "The purpose of the remedy 

selection process is to implement remedies that eliminate, reduce, or control risks to 

human health and the environment." ARARs may be considered once a decision has been 

made for the remedial action. In this case, the groundwater condition at the site does not 

pose unacceptable risk to human health and therefore does not warrant a remedial action 

for groundwater. 

In addition , only aluminum , manganese, and iron exceed NYS Class GA or USEPA MCL 

standard for samples collected in RI round at SEAD- 16 and aluminum, manganese, iron, 

and sodium at SEAD-17 . The site mean concentrations of above metals are not 

statistically different from their background concentrations (Table 6-2E, RI). The 

background groundwater concentrations of aluminum , manganese, and iron are 2,449 

µg /L, 194 µg /L, 3,919 µg /L, respectively, which exceed the Safe Drinking Water Act 

(SOW A) standards (200 µg /L, 50 µg /L, and 300 µg/L, respectively for aluminum, 

manganese, and iron). According to this data, the potential use of the on-site groundwater 

for potable water supply is not expected. According to USEPA (" Superfund Program: 

Interim Guidance on Compliance with Applicable or Relevant and Appropriate 

Requirements" 52 FR 32496 August 27, 1987), MCLs under SOWA are generally 

relevant and appropriate as cleanup standards for surface or ground water that is or may 

be used for drinking. Since the on-site groundwater is not for drinking water use and is 

not a potential drinking water source according to the above data, MCLs would not apply 

as ARARs. Section 2.4 has been revised to include this discussion. 

7. Comment Section 2.4. page 2-9: In the second full paragraph on this page, the Federal 

Ambient Water Quaiity"Ci·iteiia (A WQCs) should be added as TBCs. 

Response: Agreed. The Federal An~bient Water Quality Criteria (A WQCs) has beeti 

added to Section 2.4 as TBCs. 

8. Section 2.4, page 2-10: The last sentence in the partial paragraph at the top of the page 

states that concentrations of other metals within and beyond the boundaries to be removed 

were considered relative to the appropriate TAGM value. Please refer the reader to the 

section of the FS where that information is presented. The FS should demonstrate that 

soil not removed based on lead concentration would not present unacceptable risk due to 

the presence of metals other than lead . 
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Response: Appendix A in the FS presents the analytical data with comparison to the 

appropriate T AGM values. Although certain metals exceed TAGM value for post­

remediation scenario, they do not result in an unacceptable risk. This has been 

demonstrated in the risk assessment presented in the FS. It should be noted that the FS 

has been revised to include an additional remediation case to remove soil with a lead 

concentration greater than 400 mg/kg or other metals exceeding the T AGM values. The 

last sentence has been revised to state that concentrations of other metals within and 

beyond the boundaries to be removed were compared to the appropriate T AGM value. 

Post-remediation human health risks due to other metals have been added to the 

paragraph. A case which proposes cleanup area with lead exceeding 400 mg/kg has been 

added to FS . Refer to response to General Comment 2 for more infonnation . 

9 . Comment Section 2.4.5, page 2- 12: The analytical results for building materials appear to 

have been compared to_ so.ii T_AGM recommended cleanup values (NYSDEC 1994). This 

is not appropriate: -Some· of the sampled material that was grouped as building material 

was actually propellant res idue, and , as discussed in Specific Comment 60, sampling 

results indicate that some of the material will likely fail the TCLP test, resulting in a 

classification as a toxic characteristic waste . Select and present appropriate comparison 

criteria for the propellant residue, other waste materials and actual building materials, 

respectively. The analytical results for SVOCs and PAHs presented in this section do not 

match the building material sample results presented in the Draft Final Rl . For example, 

for sample BS- I 0, a concentration of 54,000 µg/kg was reported for butylbenzlphthalate, 

not for total carcinogenic PAH s. In this sample, detection limits (DLs) for individual 

PAHs were 500,000 µg/kg, and no PAHs were detected above the DLs . The stated 

highest concentration for an individual PAH compound of 1,500 µg /kg was exceeded by 

several other PAHs in other samples . Review and correct the presented SYOC and PAH 

results. In addition to the li sted metals that exceeded the TAGM values in all 12 building 

material samples, se_vera_l oth er metal s exceeded the TAGM criteria in between one and 

ten samples . Include thi s iiifonnation. 

Response: Disagreed. Human health risk assessment suggests that ingestion of or dermal 

contact with indoor dust may pose unacceptable risk to future industrial worker. 

Therefore, the remedial action objective is to remediate the building to levels which will 

reduce the risk to acceptable levels for a future industrial worker. Building material will 

be remediated according to thi s RAO. TCLP test will be conducted during the remedial 

process for disposal purposes and material that fails the TCLP test will be stabilized 

before di sposa l. Compari son of contaminant concentration in building material with the 

T AGM values was performed to provide an indication of the magnitude of the 

contamination and was not used to dec ide the remedial action. 
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Agreed . The SVOC and PAH sample results presented in Section 2.4.5 has been revised. 

In addition, other metal s exceeding the T AGM criteria in other building samples have 

been added. 

The responder does not fully understand the reference to "S pecific Comment 60" stated in 

the third sentence of the question. 

10. Comment Section 2.4.6, page 2-12: The discharge pipe referenced in this subsection is 

not shown on Figure 1-4, the SEAD-17 Site Plan. Edit Figure 1-4 to include the 

discharge pipe location . 

Response: Agreed. The approximate location of the discharge pipe has been included in 

Figure 1-4. 

11 . Comment Section 2.4 .7", page 2- 12:The statement that groundwater at SEAD-17 has not 

been significantly impacted should be substantiated by a discussion of metals results that 

exceeded the groundwater standards . 

Response: As di scussed in response to Specific Comment 6, only aluminum, manganese, 

sodium, thallium , and iron exceed NYS Class GA standard for samples collected in 

remedia l investigat ion round at SEAD-17. No other metals were detected to exceed NYS 

Class GA standard or MCL standard, nor do they result in unacceptable risks to human 

health . Aluminum , manganese, iron, and sodium all occur naturally and the mean 

concentrations of collected groundwater samples for these metals are not statistically 

different from the background concentrations . Therefore, the data indicate that the on-site 

groundwater has not been contaminated. Thi s paragraph has been revised and the above 

discussion has been included to support the statement that groundwater at SEAD-17 has 

not been significantly impacted. 

12. Comment 12 Section 2 .5, page 2-14, 2nd 
~ • This paragraph references the USEPA 

December 1996 publication which assessed risks associated with adult exposures to lead 

in soil. However, future use scenarios also include two child receptor groups: child 

trespassers and children in day care, which need to be addressed. For the child in-day 

care scenario, the Draft Final RI had applied the Integrated Exposure uptake Biokinet 

Model (IEUBK) for Lead in Children . Model results indicated that in order to achieve 

blood lead concentrations below the protective level of IO µg /L, the maximum allowable 

soil lead concentration would have to be 625 mg/kg. Clarify how the proposed cleanup 

level for lead in soil of 1,250 mg/kg would be protective of child-in-day care receptor. 

Response: As stated in the response to General Comment I, the proposed soil cleanup 

level of 1,25 0 mg/kg will be protect ive of the child-in-day care receptor because the post-
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remediation average concentrations of lead in soi I at both SEAD-16 and SEAD-17 are 

less than 625 mg/kg. Although SEDA has proposed cleanup level of 1,250 ppm for lead 

in soils based on USEPA publications "Recommendations of the Technical Review 

Workgroup for Lead for an lnterim Approach to Assessing Risks Associated with Adult 

Exposures to Lead in Soil", the arithmetic means of lead concentrations in post­

remediated surface soil (354 mg/kg for SEAD-16 and 370 mg/kg for SEAD-17) are less 

than 625 mg/kg. Average concentration for a representative area is recommended by 

USEPA for exposure analysis (Guidance Manual for the Integrated Exposure Uptake 

Biokinetic Model for Lead in Children) . The arithmetic means of lead concentrations in 

post-remediated surface soil will even be lower considering that lead concentrations in the 

backfill or capping material are low. Four out of 39 samples have lead concentrations 

greater than 625 mg/kg (ranging from 626 mg/kg to 720 mg/kg) in the post-remediated 

SEAD-16 with a proposed cleanup goal of 1,250 mg/kg for lead. For SEAD-17, two qut 

of 38 samples -have lead co.ncentrations greater than 625 mg/kg (ranging from 697 mg/kg - - - --._ . - . 
to 815 mg/kg). Thus, the reti1edial goal for 1,250 ppm lead in soils will protect the child-

in-day care receptor. 

A discussion that the proposed so il cleanup level of 1,250 mg/kg would be protective of 

the child-in-day care receptor has been added to Section 2.5 of the FS report. It should be 

noted that in addition to the proposed cleanup goal of 1,250 mg/kg for lead, SEDA has 

also proposed three other cases (1 ,000 mg/kg, 400 mg/kg, 400mg/kg for lead and T AGM 

values for other metals), of which two propose cleanup goal of 400 mg/kg for lead 

(Section 2. 8.1. and Section 2.8.2) . 

13 . Comment Section 2.5. page 2-1 4, 3"1
~ : The statement that by remediating lead­

contaminated soi l, other compounds that contribute ri sk will also be remediated, requires 

substantiation . Additional metal s that contribute substantially to the calculated risk at 

SEAD- 16 and 17 are antimony, barium , copper, mercury, and thallium . A comparison of 

meta ldi istribution in surface so il from Figures 4-2 through 4-5 and data results tables 

with the di stributi on pattern for lead indicated that most high concentrations of these 

other metal s do co incidence with the areas of high lead concentrations. However, the 

degree to which these other meta ls would be removed will depend on the final cleanup 

level for lead . Some of the mercury and copper concentrations at locations to the east and 

northeast of the 625 mg/kg and 1,250 mg/kg lead cleanup areas at SEAD-16 exceed the 

post-remediation exposure point concentrations presented in Appendix B. Determine 

whether the post-remediation concentrations for these metals would present unacceptable 

risk leve ls. 

Response : As di scussed in response to General Comment 2, the post-remediation (1,250 

mg/kg) average concentrations of metal s would not present unacceptable risk levels based 

on the ri sk assessment presented in the FS . 
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There are soil concentrations of antimony, copper, lead, mercury, thallium, and z111e 

which do exceed EPCs outside the proposed 400 mg/kg, 1,000 mg/kg, and 1,25 0 mg/kg 

lead cleanup areas at SEAD-16 and SEAD-17. However, maximum metal concentrations 

that would be protective of day-care-child and residential child under the industrial and 

residential use scenarios were back-calculated for the above mentioned metals (antimony, 

copper, zinc, mercury, and thallium), excluding lead. This calculation was performed by 

assigning the total Hazard Index by ingestion of surface soil as 1. The Hazard Quotient 

was distributed among the five metals according to post-remediation HQ for day-care­

child. 

Results indicate that metal concentrations of 18 mg/kg, 359 mg/kg, 539 mg/kg, 2.69 

mg/kg, and 3.59 mg/kg for antimony, copper, zinc, mercury, and thallium, respectively, 

will not pose an unacceptable risks for the future industrial use scenario. In addition, 

metal concentrations of 12 .8 mg/kg, 256 mg/kg, 385 mg/kg, 1.92 mg/kg, and 2.56 mg/kg 

for antimony, copper, zinc, mercury, and thallium, respectively, will not pose an 

unacceptable risks for the future residential use scenario. Therefore, remediation cases for 

lead cleanup concentrations of 1,250 and 1,000 mg/kg have been revised to include areas 

with concentrations exceeding the above mentioned levels for the future industrial use 

scenario and the remediation case for lead cleanup concentrations of 400 has been revised 

to include areas with concentrations exceeding the above mentioned levels for the future 

residential use scenario. Therefore, these remediation cases will result with no 

unacceptable risk levels . Section 2.5 has been revised to include this information. 

An additional case, which will remediate areas with lead exceeding 400 mg/kg or other 

metals exceeding T AGM values, has been included in FS Section 2 of the FS (2.5 and 2.8 

as well as in Tables 2-4 and 2-5) . This case would restore the site to predisposal 

conditions. The remediation area includes the area located to the east and northeast of the 

proposed remediation area for lead exceeding 1,250 mg/kg. 

Thus, the assumption in th e FS report is appropriate and the above discussion has been 

added to show the post-remediation concentrations for other metals would not present 

unacceptable risk levels . 

14. Comment Section 2.5, page 2-15: The partial paragraph at the top of the page states that 

the determination to accept the residential use cleanup scenario will be considered if the 

cost comparison demonstrates that the cost to achieve the lower cleanup level is 

affordable. Cleanup concentrations should be based solely on the results of the risk 

assessment, including the lead risk analysis . As such, the required cleanup level would be 

625 mg/kg for lead under the light industrial use scenario, which would require deed 

restrictions to prevent future residential use . ff the goa l is unrestricted site use, the 
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_cleanup level should be changed to EPA 's 400 mg/kg lead screening level for residential 

use. Affordabil.ity cannot be used as the determining factor in setting site cleanup levels . 

Response: Disagreed . The remediation cleanup goal has been established to protect 

human health and the environment. As discussed in response to General Comments 1 and 

2, the proposed remediation area with lead concentration greater than 1,250 mg/kg will 

protect all receptors. For a lead remediation goal of 1,250 mg/kg, the post-remediation 

surface soils exposure point concentrations are estimated to be 354 mg/kg and 370 mg/kg 

for SEAD-16 and SEAD-17, respectively, which are less than 400 mg/kg. Thus the 

remediation level of 1,250 mg/kg is protective of al I receptors and does result in 

acceptable risk for residential use. 

According to the Code of Federal Regulations: "Each remedial action selected shall be 

cost-effective, provided that it first satisfies the threshold criteria ... ". According to the 

site risk assessment, a remediation level of 1,250 mg/kg for lead will be protective of all 

the receptors (Refer to General Comment l ). Based on this information , it is appropriate 

to consider the cost when selecting a remedial action . The FS proposes several different 

cleanup goals for different use scenarios and comparison purposes . Cleanup levels will be 

determined depending on the future land use. At the same time, cost-effective analysis 

will be conducted and factored into the consideration. 

15 . Comment Section 2.5. page 2-1 5. 2nd
~: It should be noted that in addition to the sediment 

cleanup value of 31 mg/kg, copper has been used as a cleanup criterion at Seneca Army 

Depot. At the Open Burning Grounds, sediment from Reeder Creek will be remediated to 

the NYSDEC sediment cleanup goa l of 16 mg/kg. At SEAD-16, copper concentrations 

exceeded thi s criterion in all sediment samples . For any sediment remediation/removal at 

SEAD-16 and -1 7, copper (and poss ibly other metals exceeding NYSDEC sediment 

criteria) should be used as an additional cleanup criteria parameter. Include this 

requirement in th-is paragraph and amend the clean-up goal column in Table 2-1. Lead 

could be used as an indicator parameter to establish the original extent of sediment 

excavation (which cannot be defi ned on the basis of the presented sample data); however, 

to determine the final extent of excavation, sediment cleanup verification samples should 

be analyzed for all metal s, as well as the organic analytical parameter groups that showed 

exceedances of State sediment cleanup criteria (SVOCs, pesticides, PCBs) . 

Response: Disagreed . 

The ditches surrounding thi s site contain soil that is not considered as sediment. 

According to the NYSDEC Technical Guidance for Screening Contaminated Sediments, 

"Sediments can be loosely defin ed as a co!!ection of fin e-, medium-, and coarse- grain 
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minerals and organic particles that are found at the bottom of lakes [and ponds], rivers 

[and streams], bays, estuaries, and oceans. Sediments are essential components of 

aquatic [and marine} ecosystems. They provide habitat for a wide variety of benthic 

organisms as well as juvenile forms of pelagic organisms. " Although the soil material 

located in the drainage swales and ditches consists of fine-, medium-, and coarse- grain 

particles, the nature of the soils is non-aquatic and the flow in the swales is variable. 

There are periods of time when the ditches are dry and vegetated. The ditches are not 

considered to be lakes [and ponds] , rivers [and streams], bays, estuaries, or oceans. The 

soils found in the ditches do not support an aquatic ecosystem, nor does it provide quality 

habitat for benthic organisms. The ditches and swales surrounding this and many other 

sites are not classified by the NYSDEC as surface water bodies (Codes, Rules, and 

Regulation of the State of New York Tit le 6 - Conservation , 1996). 

Also, the soil found in the ditch.es of SEAD-16 and SEAD-17 are similar in nature (i.e. , 

depth , particle size) to those found at the Seneca Open Burning Grounds. Results of the 

macroinvertebrate sampling in the drainage swale at Open Burning Grounds of Senca 

indicate that the nature of the habitat in the ditch soil is predominantly non-aquatic. 

Therefore, the iiature of the soi Is found in the ditches is expected to be terrestrial instead 

of aquatic. 

In addition, the NYSDEC sediment criteria adopted the lowest effect level for metals 

from Long and Morgan ( 1990) and Persaud et al. The lowest effect level was obtained 

from ecological bioassays of amphipod, bivalve, oyster, etc., none of which has been 

detected in the soils found in the ditches. In addition, there is no unacceptable human 

health risk by ingestion of or dermal contact with the on site sediment/soil found in the · 

drainage ditches. 

Based on the above information , the NYSDEC sediment criteria are not applicable for the 

soils found in the ditches at the sites. The FS has been revised to apply the soil cleanup 

level to the soils found in all the ditches . The term "sediment" has been replaced with the 

term "ditch soils" . 

16 . Comment Section 2.5 .1, page 2-15: The remedial action objective (RAO) presented in the 

last sentence in this subsection is not adequate. The RAO should be to reduce the risk for 

all receptor groups to acceptable levels based on the risk-derived cleanup concentrations 

and to achieve the cleanup goals for selected contaminants . In addition, the stated RAO 

of reducing the risk for a day care child is not included in Table 2- 1. If this is to remain a 

remedial action objective, the soil cleanup level for lead needs to be changed to 625 

mg/kg, as per the RI IEUBK modeling results. 

\\BOS FS02\PROJECTS\PIT\Projec ts\SENECA \S I 617FS\Fina12000\Co111111ents\EPA-3- I 0-00.doc Page 16of 37 
09/08/00 



Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

Response : Agreed . The last sentence of the paragraph has been revised to: "The RAO is 

to reduce the risk for all receptor groups to acceptable levels based on the risk-derived 

cleanup concentrations and to achieve the cleanup goals for selected contaminants, which 

are lead, antimony, copper, zinc, mercury, and thallium". Tables 2-1 and 2-2 have been 

renumbered to Tables 2-4 and 2-5 and have been revised to include the stated RAO to 

protect all receptors , which include day care child. Refer to response to General Comment 

1 for more details about why soil cleanup level of 1,250 mg/kg for lead is protection of a 

day care child. 

17. Comment 2-1 & 2-2, pages 2-16 & 2-17: Tables 2-1 and 2-2 do not include the remedial 

action objective of reducing the risk to a future day care child, as stated in Section 2.5. I 

(page 2-15). If the protection of a future day care child is RAO, the soil cleanup level for 

lead needs to be changed to 625 mg/kg, as per the RI modeling results. Add another case 

for the 625 mg/kg .cleai.rnP. goal for lead to both tables . 

The extent of sedirnent and subsurface soil contamination is not well defined. This could 

result in s ignificant increases in the volumes of soil and sediment requiring remediation . 

At both SEAD-16 and SEAD-17, results for all sediment samples significantly exceeded 

the applicable criteria for lead (31 mg/kg) and copper ( 16 mg/kg) ; however, the projected 

extent of sediment removal as shown in Figure 2-1 through 2-6 is projected to terminate 

only a few feet down gradient of the last samples. The most down gradient sediment 

samples at SEAD-16 and SEAD-17 had lead concentrations ranging from 175-1 ,250 

mg/kg and I 06-166 mg/kg, respectively. It is extremely unlikely that the lead sediment 

cleanup goa ls will be met at the projected boundaries of the sediment excavations, which 

are approximatel y 20-70 feet downstream from these sampling points. The presence and 

extent of subsurface so i I contamination with lead at SEAD 16 and SEAD-17 is also poorly 

defined . So il borings were not co-located with the highest surface concentrations, and 

subsurface contamination above cleanup leve ls may exist . Conservative higher volume 

estimates should be used to _ determine whether reasonabl y anticipated larger soil and 
. - -

sediment volumes res~lt iii sig11ifica;1t changes in the cost comparison of on-site and off-

site treatment alternatives. 

Include footnotes in Tables 2- 1 and 2-2 that states the uncertainty associated with current 

volume estimates due to the poorly defined horizontal and vertical extent of 

contamination . 

Response: Disagreed. Tables 2- 1 and 2-2 have been renumbered to Tables 2-4 and 2-5 

and have been revised to include the stated RAO to protect all receptors, which include 

day care child . Refer to response to General Comment I for more details about why the 

so il cleanup level of 1,250 mg/kg for lead is protective of a day care child. 

As discussed in response to Specifi c Comment 15, the soils found in the ditches do not 

support an aquatic ecosystem, nor does it provide quality habitat for benthic organisms . 
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The nature of the soils found in the ditches is expected to be terrestrial instead of aquatic. 

Therefore, soil cleanup levels will be applied to the soils found in the drainage ditches. 

Figures 2-1 through 2-6 have been revised to reflect this change. According to the figures, 

the extent of the contamination of the soil found in the drainage ditches were reasonably 

defined. 

Although soil borings were not co-located with the highest surface concentrations, soil 

borings were drilled in the general area where highest lead concentration were detected in 

the surface soil. Based on the subsurface soil test results obtained from areas with highest 

surface soil lead concentrations, the subsurface soil lead concentrations in these areas do 

not exceed 1,25 0 mg/kg. The uncertainty of the volume estimation has been considered in 

the detailed cost estimation by including an expansion factor of 30 percent for swelling. 

However, in response to the comments, an additional 10% has been included to address 

the uncertainty of the volume estimation for both soil and soil found in the drainage 

ditches . 

Agreed . Tables 2-1 and 2-2 have been renumbered to Tables 2-4 and 2-5 and footnotes 

have been included in the tables stating that due to the uncertainty of horizontal and 

vertical extent of contam ination , current volume estimates may be subject to revision, as 

the remedial area extent is fu11her defined. 

18 . Comment Table 2- 1. page 2- 16, Case 2: The basi s for the RAO for Case 2 includes 

protection of groundwater, which is consistent with the text on page 2-2. If groundwater 

is to be protected from furth er degradation , the FS needs to present a basis for judging 

whether or not the objective has been achieved . Since ARARs exist for groundwater, 

modeling should be presented that identifies what cleanup goals for metals in soil would 

be protective of groundwater in the long term . As the modeling results in Section 1.4 

indicate, lon g-term leaching of meta ls has the potenti al to contaminate groundwater to 

level s significantly · above ARA Rs. Please rev ise the FS to include this necessary 

information . Thi s same comment applies to Table 2-2, Case 1. 

Response : Disagreed. As discussed in the response to General Comment 7, estimated Kct 

values from site samples suggest that the metals in the on-site soil tend to strongly bind to 

soil instead of partitioning into water. Thus, the groundwater quality is not expected to 

deteriorate. Although the model provides insight of fate and transport of metals into 

groundwater, it was not intended to be used to establish clean-up goals because of its 

conservativeness . 

No metal s other than aluminum , manganese, iron, and sodium have been detected to 

exceed NYS Class GA standard or MCL standard at SEAD-16 and SEAD-17 for samples 

taken during RI round. None of th e meta ls tested impose significant risk to human health. 

\\BOS FS02\PROJECTS\PIT\Projects\SENECA \S 16 17FS\Final2000\Comments\EPA-3- I 0-00.doc Page I 8 of37 
09/08/00 



Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

Aluminum, manganese, iron, and sodium all occur naturally and are not statistically 

different from the background concentrations in groundwater. As discussed in response to 

General Comment 6, the remedial action is driven by the risks to the environment and 

human health instead of ARARs. In this case, the groundwater condition at the site does 

not warrant a remedial action for groundwater, thus these standards do not apply as 

ARARs. 

19. Comment Table 2-1, page 2-16, Case 3: Add additional sediment cleanup criteria values 

for metals (copper, and others as applicable) to the Case 3 cleanup goal. Also, the basis 

for the RAO for Case 3 appears to contradict the text in the first full paragraph on page 2-

8, which states that there is a low to negligible risk to the ecosystem at the sites. If this is 

not a contradiction, please edit the FS to eliminate the apparent discrepancy. This same 

comment applies to Table 2-2, Case 2. 

Response : Disagreed . As· discussed in response to Specific Comment 15 , the soils found 

in the ditches do not support an aquatic ecosystem, nor does it provide quality habitat for 

benthic organisms . The ditches and swales surrounding this and many other sites are not 

classified by the NYSDEC as surface water bodies. In addition, the NYSDEC sediment 

criteria adopted the lowest effect level for metals from Long and Morgan ( I 990) and 

Persaud el al. The lowest effect level was obtained from ecological bioassays of 

amphipod, bivalve, oyster, etc., none of which has been detected in the soils found in the 

ditches. In addition , there is no unacceptable human health risk by ingestion of or dermal 

contact with the soil found in the drainage ditches . Therefore, the NYSDEC sediment 

criteria are not applicable for the soils found in the ditches at the sites . The FS has been 

revised to apply the soil cleanup level to the soils found in all the ditches. The RAO for 

ditch soil has been incorporated in the cases for the RAO for soil. The case for the RAO 

for ditch soil has been deleted and the following cases have been renumbered . 

Disagreed . Although there 1s a low to negligible risk to the ecosystem at the sites, 

improving the current terrestrial ecology and protecting them from future potential 

deterioration are one of the major bases for the RAO for soil and ditch soil. Responder 

thinks this comment is contradict to Specific Comment 21. 

20 . Comment Table 2-1, page 2-16, Case 4: The reference to 6 NY CCR 3 75-1. IO in the 

Remedial Objectives column and the lead cleanup goal of < 1,000 mg/kg are mutually 

exclusive. NY CCR 3 75-1.10 states that "The goal of the program for a specific site is to 

restore that site to pre-disposal conditions, to the extent feasible and authorized by law," 

while the lead cleanup level of <1,000 mg/kg is based on a NYSDOH industrial use 

cleanup goal. Edit the Case 4 entries to eliminate this discrepancy and provide a 

reference to the NYSDOH cleanup goal. This same comment applies to Table 2-2, Case 

3. 
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Response: Agreed. The remedial action objectives of Case 4 in Table 2-1 and Case 3 in 

Table 2-2 have been revised to "As with Case 2 and also to comply with New York State 

Department Of Health (NYSDOH) cleanup guidelines for industrial use" . It should be 

noted that Tables 2-1 and 2-2 have been renumbered to Tables 2-4 and 2-5. Case 4 in 

Table 2-4 and Case 3 in Table 2-5 have been renumbered to Case 3 and Case 2. 

21 . Comment Table 2-1, page 2-16, Cases 4 & 5: The basis for both cases should be amended 

to include the protection of groundwater and the protection of surface water. The same 

comment applies to Table 2-2, Cases 3 and 4. 

Response: The bases for Case 2 in Tables 2-1 and Case I in Table 2-2 include the 

protection of groundwater and the protection of surface water. Therefore, as stated for 

Cases 4 & 5 in Table 2-1 "As with Case 2" and Cases 3 & 4 in Table 2-2 "As with Case I 

", the bases already included the protection of groundwater and surface water. It should 

be noted that Tables 2-1 and 2-2 have been renumbered to Tables 2-4 and 2-5. Cases 4 & 

5 in Table 2-4 and Cases 3 & 4 in Table 2-5 have been renumbered to Cases 3 & 4 and 

Cases 2 & 3, respectivel y. 

22. Comment Table 2-2, page 2-17, Cases I & 3: The text entries 111 the "Sampling 

Locations" column appear to subsurface samples . Clarify this by adding the word 

"subsurface" to the sentences. 

Response : The " Sampling Locations" for Cases I & 3 are surface samples. Sample 

characteristics (i.e. surface, subsurface, ditch soil , building material) have been added to 

the sentences in Tables 2-1 and 2-2 to clarify sampling locations . It should be noted that 

Tables 2-1 and 2-2 have been renumbered to Tables 2-4 and 2-5. Case 3 in Table 2-5 has 

been renumbered to Case 2. 

23 . Comment Section 2.5 .4. page 2-21: In addition to th e proposed sediment cleanup value 

for lead of 31 mg/kg, additional NYSDEC sediment criteria should be considered. Since 

copper is present in most sediment samples at elevated concentrations and has an HQ 

> I 00, while lead has an HQ> IO (FS page 2-6), it appears that copper may be a better 

indicator parameter in sediment than lead. Please clarify why lead and not copper is used 

as the indicator contaminant. 

Response : Disagreed. As discussed in response to Specific Comment 15 , the nature of the 

soils found in the ditches is expected to be terrestrial instead of aquatic. The soils found in 

the ditches do not support an aquatic ecosystem, nor does it provide quality habitat for 

benthic organisms . The ditches and swales surrounding this and many other sites are not 

c lassified by the NYSDEC as surface water bodies (Codes, Rules, and Regulation of the 
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State of New York T itle 6 - Conservation, 1996). Also, results of the macroinvertebrate 

sampling in the drainage swa le at Open Burning Grounds of Senca indicate that the nature 

of the habitat in the ditch so il is predominantly non-aquatic . Therefore, as lead is chosen 

as the indicator contaminant for soil , it is appropriate to be used as the indicator 

contaminant for ditch soi l. 

Lead and bar ium are characterist ic heavy metals according to the past use of the site 

(SWMU, 1994). There is no unacceptable risk regarding to copper through exposure to 

ditch so il at SEAD-16 and SEAD-17. In addition, the high hazardous quotient (HQ) of 

copper is dri ven by one loca l hot spot which is located at the south-east corner of the 

delineated area. The hot spot has a copper concentration significantly larger relative to 

other samples . An post- remediat ion ecological risk assessment (Appendix B, Ecological 

Risk Assessment) suggests that whil e five metals (antimony, barium , lead, mercury, and 

thallium) in so il pose potential _ri sks to deer mouse after remediation to the cleanup level 

of 1,250 mg/kg of lead ,.copper in so il and ditch so il has hazard index less than I . 

24. Comment Section 2.5.5, page 2-2 1: The RI also identified asbestos-containing materials 

in Building S-311 and 366 . Will an asbestos removal be conducted as part of the 

remediation of the buildings? 

Response : Asbestos conta ined 111 roof debris and floor debris wi ll be removed and 

disposed. However, remediation of asbestos-containing material s is not' part of this 

remed ial action . It wi ll be addressed under separate act ion. 

25. Comment Secti on 2.5 .7. page 2-22: Site so il at SEAD- 17 is a medium of interest because 

it contributes considerabl y to unacceptable risk levels, not only because detected metals 

concentrations exceed NYSDEC T AGM levels . The RAO at SEAD- 16 and SEAD-17 is 

to remediate so il to levels deemed protect ive of human hea lth . Rephrase the section to 

thi s and to be cons istent w ith th e stated remedial action goa ls for SEAD-16 so ils . 

Response: Agreed. Section 2.5 . 7 has been rev ised to refl ect that site so il at SEAD-17 is a 

medium of interest because it contributes considerably to unacceptable risk levels and that 

the RAO is to remediate so il to leve ls deemed protective of human health . 

26. Comment Section 2.5. 10, page 2-22: As for SEAD-16 sediment, lead should not be the 

only metal analyte that is used to determine the extent of remediation. Refer to Specific 

Comment 32 . 

Response: Disagreed . As discussed in response to Spec ific Comment 15, the so il s found 

in the ditches do not suppott an aq uatic ecosystem, nor does it provide quality habitat for 

benthic organi sms. The ditches and swa les surrounding this and many other sites are not 
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classified by the NYSDEC as surface water bodies. In addition, the NYSDEC sediment 

criteria adopted the lowest effect level for metals from Long and Morgan ( 1990) and 

Persaud et al. The lowest effect level was obtained from ecological bioassays of 

amphipod, bivalve, oyster, etc. , none of which has been detected in the soils found in the 

ditches. In addition, there is no unacceptable human health risk by ingestion of or dermal 

contact with the soil found in the drainage ditches. Therefore, the NYSDEC sediment 

criteria are not applicable for the soils found in the ditches at the sites. The FS has been 

revised to apply the soil cleanup level to the soils found in all the ditches. It should be 

noted that although soil cleanup levels were set up for lead for most of the cases, as 

discussed in response to General Comment 2, area with other metal concentrations (such 

as antimony, mercury, zinc, copper, and thallium) exceeding the respective maximum 

concentration to be protective of human health was included in the delineated area . 

27 . Comment Table 2-3b, page 2~29 : _Why are the calculated post-remediation risks for 

ingestion of on-site soil higher than pre-remediation risks? The same values are included 

in the corresponding tables in Appendix 8 . 

Response: The Tisk assessment is based on the exposure point concentration, which is the 

95% upper confidence limit of the arithmetic mean of selected samples. For the baseline 

risk assessment, all samples collected at the site were used to estimate the EPC values. 

For the post-remediation risk assessment, samples collected outside the delineated 

boundary were used to estimate the EPC values. Samples outside the delineated boundary 

generally have elevated concentrations of benzo(a)pyrene, benzoanthracene, 

benzo(b )fluoranthene, and dibenz(a ,h)anthracene, etc. Therefore, the calculated post­

remediation risks for ingestion of on-site soil are higher than pre-remediation risks. 

However, this does not necessarily indicate higher risks for post-remediation site because 

concentrations in the clean refill material are not included in the estimation of EPC values 

for post-remediation risk assessment. 

28. Comment Table 2-4b. page 2-31 : Why are the calculated pre-remediation and post­

remediation risks the same for the soil exposure pathways? 

Response: The calculated post-remediation risks are slightly lower than pre-remediation 

risks. For example, the pre-remediation risk for current site worker by ingesting on-site 

soil is 4.4 7e-7 and the post-remediation risk is 3 .69e-7. The values in Table 2-4b were 

presented to only one decimal point. Table 2-4b has been renumbered to Table 2-2b and 

has been revised to report values to two decimal points . 

29 . Comment Section 2.8.1. page 2-32 , I st
~ : The last sentence in this paragraph is correct 

only for the calculated risk presented in Table 2-3 , but does not take into account the 
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impact of lead in soil for the future child-in-day-care receptor. Refer to General Comment 

I. 

Response: Disagreed . As discussed in the response to General Comment I, the remedial 

goal for 1,250 ppm of lead in soils will protect the day care child receptor. Therefore, the 

statement that the risk will be reduced to within acceptable levels upon the remediation of 

the building, soil to 1,250 mg/kg is valid. 

30. Comment Section 2.8.1. page 2-32, last ~: Revise the objectives summary for Case 3 

according to the changes made in response to Specific Comment 26. 

Response: As discussed in response to Specific Comment 15, the soils found in the 

ditches do -not support an aquatic ecosystem , nor does it provide quality habitat for 

benthic organisms: _Tht: djtches .and swales surrounding this and niany other sites are not 

classified by the NYSDEC as surface water bodies. In addition, the NYSDEC sediment 

criteria adopted the lowest effect level for metals from Long and Morgan ( 1990) and 

Persaud et al. The lowest effect level was obtained from ecological bioassays of 

amphipod, bivalve, oyster, etc., none of which has been detected in the soils found in the 

ditches. In addition, there is no unacceptable human health risk by ingestion of or dermal 

contact with the soil found in the drainage ditches . Therefore, the NYSDEC sediment 

criteria are not applicable for the soils found in the ditches at the sites. The FS has been 

revised to apply the soil cleanup level to the soils found in all the ditches. It should be 

noted that although soil cleanup levels were set up for lead for most of the cases, as 

discussed in response to General Comment 2, area with other metal concentrations (such 

as antimony, mercury, zinc , copper, and thallium) exceeding the respective maximum 

concentration to be protective of human health was included in the delineated area. 

Section 2.8.1 has been revised according to the above discussion. It should be noted that 

the RAO of ditch soil has been incorporated in the cases for the soil RAO (Cases 2, 3, 4, 5 

for SEAD-16 and C~ses · 1,- -2/ f and A for SEAD-17) and there is no separate case for the 

ditch soil RAO in the final FS. 

31. Section 2.8 .1, page 2-33. ]51 & 2"d ~: The second to last sentence in the first full paragraph 

cites a concentration of 1,250 mg/kg that will be used in determining the vertical extent of 

excavation at the site . It appears that for a stated cleanup goal of 1,000 mg/kg, that value 

should be used. The same type of inconsistency was found in the third paragraph, where 

than value 1,250 mg/kg should be 400 mg/kg. Review and correct. In addition, it should 

be noted that changing the cleanup goal value from 1,250 to 1,000 and 400 mg/kg is very 

likely to affect the absolute depth of the subsurface soil excavation, which was assumed 

as 3 feet in all three cases. Since only limited subsurface soil data area available, the 

depths of excavation are difficult to predict and should be deleted . 
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Response: Agreed. Section 2.8.1 has been revised to maintain consistency with the 

cleanup goal for the different cases . 

The vertical limits of the excavation area were based on a depth of 12 inches below the 

depth of the deepest sample with lead concentration exceeding the proposed cleanup goal 

or other metal concentration exceeding the maximum concentrations to be protective of 

human health . Although we agree that changing the cleanup goal value from 1,250 to 

1,000 and 400 mg/kg is likely to affect the absolute depth of the subsurface soil 

excavation, an estimate of the remediation depth is necessary to develop a cost estimate. 

It should be noted that the final excavation depth will be based on cleanup verification. 

Section 2.8.1 has been revised to reflect that 3 feet is used for cost estimating purposes 

only instead of defining the vertical excavation depth . 

32. Comment Section 2.8.2. I st
~. page 2-33: The last sentence in this paragraph is correct 

only for the calculated risk presented in Table 2-4, but does not take into account the 

impact of lead in soil for the future child-in-day-care receptor. Refer to General Comment 

I. 

Response : As discussed in the response to General Comment 1, the remedial goal for 

1,250 ppm of lead in soi Is will protect the day care child receptor. Therefore, the 

statement that the risk will be reduced to within acceptable levels upon the remediation of 

the building, soil to 1,250 mg/kg is valid. 

33 . Comment Section 2.8.2. page 2-34. last ~: Revise the objectives summary for Case 2 

according to the changes made in response to Specific Comment 25. 

Response : The general objectives are presented in Section 2.5 and Tables 2-1 and 2-2. 

Section 2.8.2 is aimed to quantifying volume of building material , soil , and ditch soil to 

be remediated. Therefore, the objectives discussed in this section are to specifically define 

the different remedial actions which are considered . As such , we have defined the 

delineated areas with concentrations that exceed the cleanup goals. This section has been 

revised to delete reference to "The objective of ' for all cases discussed . 

Note that if this comment is intended to refer to Specific Comment 26 and Section 2.8.2, 

page 2-34 , first ~. please refer to response to Specific Comment 30. It also should be 

noted that the RAO of ditch soil has been incorporated in the cases for the soil RAO 

(Cases 2, 3, 4, 5 for SEAD- 16 and Cases I, 2, 3, and 4 for SEAD-17) and there is no 

separate case for the ditch soil RAO in the final FS. 

34. Comment Figures 2-1 through 2-6 : The furnace and boiler stacks at SEAD-16 and SEAD-

17 should be cleaned as a component of the site remediation to prevent recontamination 
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of remediated soils that could occur during future demolition . In addition, the abandoned 

sewer line at SEAD-16 should be removed or cleaned as part of the site remediation to 

prevent recontamination of remediated soils and off-site migration of contamination. 

Include this in the RAOs, and indicate in the FS how the sewer line has been abandoned . 

Response : Agreed. The material , debris, and dust in the furnace and boiler stacks at 

SEAD-16 will be cleaned . These activities have been included in the cost estimate. 

For SEAD-17, the Army is at this time proposing a Low Temperature Thermal 

Desorption (LTTD) demonstration study at the site. The furnace and boiler stacks will be 

closed under RCRA after the demonstration study. Section 2.8.1, 4.3 .2 and Section 6.3 

have been revised to clarify the status of the furnace and boiler stacks. 

The sewer line at SEAD-16 has been inactive since the site was abandoned in the 1960s. 
- - _ _ ;_ _ · + :- • 

The sewer discharged to' the Sewage Treatment Plant (STP) No. 4, which is located at 

SEAD-20. STP No. 4 receives municipal sewage from the administration area, the 

Military Elliot Acres housing Complex, and the adjacent civilian communities of 

Romulus and Varick . It is regulated by the NYSDEC under SPDES Permit No. 

NY0021296 and has not reported a SPDES violations in the past 3 years. Seneca does not 

have industrial discharges to its sewage treatment plants. The sewer line was installed 

concurrently with other sewer lines of Seneca, which are currently in use and are 

generally in good working conditions. In addition , metal concentrations of subsurface soil 

samples obtained around the SEAD-16 sewer line area are generally less than the 

concentrations from surface soil samples obtained in the same area. Results of 

groundwater samples from monitoring well MW 16-1 indicate that the groundwater is not 

adversely impacted . Based on this information , it does not appear that there is a threat to 

the environment or the public health from the sewer line and that cleaning or removal of 

the sewer line is not necessary. Section 2.5.5 has been revised to include additional 

inform;ition regarding the sev.1er line . 

35. Comment Figures 2-1 through 2-3 : The estimated limits of excavation in Figures 2-1 

through 2-3 contain considerable uncertainty because the extent of soil contamination 

above the three presented cleanup goals is unknown in the east-southeast to southeast 

portion of the site. South-southeast is one of the two primary wind directions in the 

region, therefore, surface soil contamination may extend further to the southeast and east 

than projected in the figures. Downwind sample SS 16-500-S, which is located 

approximately 300 feet from the southeastern extent of the projected excavation areas, 

was the only sample in the downwind southeast quadrant from the stack. The FS text 

should discuss the need for this additional sampling and include a cost estimate for its 

completion, and include a pre-design task for further characterization of metals 

concentrations in downwind soil (i.e ., east to SOLJth) beyond the currently proposed extent 
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of soil remediation. Alternatively, this task could be incorporated into the remedial 

action. However, as a pre-design task, additional delineation sampling would provide a 

better basis for estimating the soil volume requiring remediation, and assure greater cost 

realism in the FS. 

Response: The current delineated area was derived using the R1 data and engineering 

judgment. As part of the pre-design task, additional surface soil samples will be obtained 

in the southeast and east area. The results will be used to revise the boundary as 

necessary. It should be noted that the possible variability in the volume and area of the 

delineated area has already been incorporated in the cost estimate (refer to response to 

Specific Comment 17). This statement has been added to Section 6.3. 

36. Comment Table 3- 1. Pages 3-2 throu gh 3-7: 

Institutional Controls: The deletion of Land Use Restrictions (LURs) seems to be 

inappropriate because some mechanism is needed that wi II restrict future land use of the 

property to industrial use only, and possibly prevent the use of site groundwater as 

drinking water. 

Containment: Screening co1i1ments for the soil cap should note that it will not prevent 

migration of metal contamination to groundwater. 

Disposal: The off-site and on-site remedial RCRA Hazardous Waste Landfill options 

should not be deleted because characteristic hazardous remediation waste may need to be 

disposed of at such a facility. This would occur if treatment of the remediation waste did 

not remove the hazardous characteristic but did provide sufficient reduction to meet Land 

Disposal Restrictions. Also, based on this possible scenario, the description of this 

process operation should be modified because RCRA Subtitle C Landfills are not just for 

disposal of listed hazardous wastes. 

Response: Agreed . Land Use Restri ctions (LURs) will be kept as a remedial technology 

for in st itutional control s for the poss ible need to restrict future land use of the property to 

industri al use only, and poss ible prevention of usin g site groundwater as drinking water. 

Section 3.2 .2 has been revised to reflect thi s change. 

Agreed. The containment case has been revised to include that the soil cap will not 

prevent migration of metals to groundwater. However, as discussed in response to 

General Comment 7, the metals in the site soils tend to strongly bind to the soil particles 

instead of leaching into the groundwater. Thus, it is not expected that groundwater 

deterioration would result from the on-site soils. 

Agreed. The off-site and on-site remedial RCRA Hazardous Waste Landfill options have 

been retained and Section 3 .2.2 has been rev ised to refl ect thi s change. It should be noted 

that the on-s ite Landfill was screened out during the alternative screening stage (Section 
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4). Using the off-site Subtitle C Landfill should also be limited for example by treatability 

·studies conducted forehead to ensure the stabilized soil meets the Subtitle D Landfill 

standards. 

37. Comment Section 3.2.2. page 3-9: The third paragraph discusses LURs and eliminates 

them from further consideration. This is not appropriate because LURs would be 

applicable when applied in conjunction with other remedies, and would provide 

protection that other remedies by themselves may not achieve. Further, it is not clear how 

the designated future industrial land use, as detennined through the BRAC process, will 

ensure that the land will remain industrial in perpetuity. LURs should be retained. 

Response: Agreed. Section 3 .2 .2 has been revised to retain LURs as one of the 

institutional control technologies. 

38 . Comment Section ·3 .2 ,2. page 3-10: The partial sentence at the top of the page mentions 

that private residences adjacent to SEAD-16 and SEAD-17 obtain water from private 

wells. This is a concern. The FS has not adequately summarized the number and locations 

of private wells in the vicinity of the sites, the depth of the wells, and whether these wells 

are used for drinking water. This is a critical lack of information because this FS does not 

propose to cleanup groundwater or protect it from further degradation by setting remedial 

goals to reduce leaching to acceptaple levels . 

Response : As discussed in response to General Comment 8, a discussion of the off-site 

well inventory is presented in Section 1.7 of the RI. The closest two known wells , which 

are located on Yerkes Road east of Route 96, are approximately one mi le away from the 

sites and they are not in the down gradient direction of groundwater (Figures 3-6, 3-7, 3-

15, and 3-16 in RI) or surface runoff (Figures 3-1 and 3- 11 in RJ) . No other private homes 

with private drinking water wells or public water supply wells were identified within a 

one-mile radius of both SEAD- 16 and SEAD-1 7. 

According to the specific site condition, metals tend to strongly bind to soil and the 

groundwater quality is not estimated to be deteriorate in the future. The groundwater is 

not adversely impacted according to the groundwater sampling data from the RI round . 

Further, even in the unlikely event that groundwater was to be used as a source of 

drinking water, the requirements for quality and quantity must be satisfied . NYSDOH 

indicates that a private well should be developed from a water bearing formation at a 

depth greater than 20 feet below the ground surface. Water wells in the area of SEDA are 

screened in the bedrock at depths of 200 feet or more below ground surface. The 

approximate top of the bedrock unit (i.e. bottom of the till/weathered shale aquifer) is 

located at a depth of approximately 20 feet. Based on the vertical connection tests 

performed in si x wells at the Ash Landfill and in six wells at SEAD-25 (RI Draft Final 
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Report at the Ash Landfill Site, 1994 and RI Final Report at SEAD-25 and SEAD-26, 

1998), the till/weathered shale aquifer is not significantly connected to the underlying 

bedrock aquifer. Considering that SEAD-16 and -17 are located approximately 2,000 

feet from SEAD-25 and 10,000 feet from the Ash Landfill, and that SEAD-16 and -17 

have similar site geology as SEAD-25 and the Ash Landfill, it is reasonable to conclude 

that the till /weathered shale and bedrock aquifers are not significantly connected at 

SEAD- I 6 and - 17. Therefore, the site soil has no significant impact to the aquifer below 

the shallow groundwater aquifer. 

Section 1.3 .4 has been revised to include a discussion on the current source of drinking 

water for the Depot and the properties abutting the Depot and the drinking water wells at 

Seneca. The above discussion about impact of soil to the aquifer below the shallow 

groundwater aquifer has been included in Section 2.5.2 . In addition , Figure 1-6 has been 

included to show the locations of the known private wells . 

39. Comment Section 3.2.7.2. page 3-24: According to the fourth sentence in this subsection 

off-site disposal will allow the unimpaired future use of the site. This is incorrect because 

the proposed cleanup goal (1 ,250 mg/kg for lead) would not allow unrestricted residential 

use of the site. Delete the statement or edit this sentence to eliminate this ambiguity. 

Response: Disagreed. As stated in the response to General Comment 1, The arithmetic 

means of lead concentrations in the post-remediated surface soil (354 mg/kg for SEAD-

16 and 3 70 mg/kg for SEAD-17) are less than 400 mg/kg. USEPA recommends using a 

simple average or arithmetic mean of soil lead concentrations from a representative area 

(Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in 

Children). Based on this approach , using the average concentration for a representative 

area is appropriate for screening lead-contaminated soil. In addition, USEPA recommends 

400 ppm in bare soil (Guidance 011 Residential Lead-Based Paint, Lead-Contaminated 

Dust, and Lead-Corita11·1i11ated Soil) to be protective of human health. The remediation 

action in SEAD-16 and SEAD-1 7 will include placing topsoil and establishing vegetative 

growth after remediating soils in the d~lineated area. This will decrease the exposure to the 

lead . Based on the above information, the proposed cleanup goal (1,250 mg/kg for lead) 

complies with USEPAs default value of lead for the residential use scenario and would 

allow unrestricted residential use of the site. 

A discussion that the proposed soi I cleanup level of 1,250 mg/kg complies with the 

residential use scenario has been added to Section 3.2 .7.2 of the FS report. 

40. Comment Section 3.2.7.2. page 3-25: On this page, the term "TSO facility" is incorrectly 

used to identify RCRA hazardous waste disposal facilities. Replace the term with 

"Subtitle C facility". 
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Response: Agreed. The term "TSO facility" is replaced by the tenn "Subtitle C facility". 

41. Comment Section 3.2.7.2. page 3-25 . Last ~: As discussed in the comments for Table 3- 1 

(Comment 48), a RCRA Subtitle C landfill option should not be dismissed from 

consideration at this step in the se lection process for either the on-s ite or off-site disposal 

options. 

Response: Agreed. A RCRA Subtitle C landfill option has been retained at thi s step. 

Section 3.2.7.2 has been rev ised to refl ect this change. As di scussed in response to 

Specific Comment 36, it should be noted that on-site Landfill has been screened out 

during the alternative screenin g stage (Section 4) and that using off-site Subtitle C 

Landfill should also be limited fo r example by treatability studies _conducted forehead to 

ensure the stahilized so'il ~irnets the Subtitle D Landfill standards. 

42 . Comment Secti on 4.3 .2. pages 4-4 th rough 4-9: The tested building materials (debris and 

residue) from buildings S-3 11 and 366 contained very high levels of 2,4-dinitrotoluene 

and several metals. This material will have to be analyzed fo r toxic characteristics via the 

TCLP method prior to di sposa l. For costing purposes, all material should be assumed to 

fail TCLP and to require treatm ent prior to di sposa l. Include TCLP testing in this section 

of the FS as a pre- design task , and include a cost estimate fo r the required sampling and 

analys is. Altern ati ve ly, thi s work task and its associated costs could be included in the 

remedi al action. 

Response: Agreed. Cost associated with TCLP testing of building materials has been 

included in th e cost estimate . For cost est im ating purposes, it was assumed that all 

material fa il s the TCLP test and will require stabilizati on prior to off-site di sposa l 

(A ppendi x E, Assun1 ptions). TCLP testing of building materi al, excavated soil and ditch 

so il will be conducted prior to disposal. However, it will not be included in the FS as a 

pre-des ign task. 

43 . Comment Secti on 4.3.2.2. page 4-4: The discuss ion in thi s subsection should include that 

the penneable so il cap is not designed to reduce leaching of metals to groundwater. As 

indicated by the modeling results presented in Sections 1.4. 1 and 1.4.2, groundwater 

quality is projected to deteriorate, resulting in violations of groundwater quality 

standards. The pl acement of a permeable so il cap would enlarge the leaching column but 

would not reduce the degree of leaching. 

Response: Agreed. Secti on 4.3.2.2 has been rev ised to include a di scuss ion that the 

perm eable so il cap is not des igned to reduce leaching of metals to groundwater. However, 

according to the response to Genera l Comment 7, estimated Kc1 va lues from site sampling 
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suggest that the metals in the on-site soil tend to strongly bind to soil instead of 

partitioning into water. Estimated Kd values are much greater than the Kd values used in 

the VLEACH model for all metals. Thus, the R1 model overestimated the groundwater 

concentration and the impacts on groundwater quality by on-site soil. Based on the 

revised model results , it is not expected that groundwater deterioration from the on-site 

soil will occur in the future. This conclusion is supported by the on-site groundwater 

sample results. Only aluminum, manganese, and iron exceeded NYS Class GA standard 

for samples collected in remedial investigation round at SEAD-16 and aluminum, 

manganese, iron, and sodium at SEAD-17. No other metals have concentrations that 

exceeded NYS Class GA standard or MCL standard, nor pose significant risk to human 

health . Aluminum, manganese, iron, and sodium all occur naturally and their mean 

concentrations are not significantly different from the background concentrations. 

Therefore, on-site groundwater has not been adversely impacted. 

44. Comment Section 4.4. page 4-9: The screening process used in the FS is described as a 

qualitative screening; however, it assigns ranking scores and uses the overall quantitative 

score for retaining or rejecting alternatives. Under this approach , all listed rating 

categories are weighted equally and therefore have the same influence on the overall 

screening score. This approach should be revised. In a first screening step, all alternatives 

should be evaluated against the two remedy selection threshold factors (overall protection 

of human health and the environment; ARAR compliance) for a pass/fail/waiver decision. 

In a second screening step, the retained alternatives should be evaluated against the five 

primary balancing criteria (long-term effectiveness and permanence; reduction of toxicity, 

mobility, or volume through treatment; short-term effectiveness; implementability; cost). 

For this screening step, the presented approach could be used . The two modifying criteria 

of the remedy selection process (State/agency acceptance; community acceptance) should 

be full y assessed following the comment period for the FS report and the proposed plan. 

Response: Agreed. The screening process presented in Section 4.4 and Table 4-2 has been 

revised according to the comment. All alternatives except Alternative 1 (No Action) pass 

the first screening step and in the second screening step, the factors presented in the Draft 

Final FS are used and categorized into five primary balancing criteria. Section 4.1 has 

been revised to include that the two modifying criteria of the remedy selection process 

(State/agency acceptance; community acceptance) will be fully assessed following the 

comment period for the FS repo11 and the proposed plan. 

45. Comment Section 4.5.2.3. page 4-14: As detailed in the preceding comment, the scoring 

criteria were not applied correctl y to the short-term environmental impact category. 

Rescore and revise this section accordingly . 
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Response: The question is not fully understood, however, the screening process and Table 

4-2 have been revised according to the preceding comment. Short-term environmental 

effectiveness has been incorporated into the short-term effectiveness criterion. 

46. Comment Section 6.1. page 6-1. 2nd ~: The reference to site-specific cleanup goals 

"established between NYSDEC, the USEPA, and the Army" is incorrect. The referenced 

cleanup goals which are presented in Tables 2-1 and 2-2 are the Army-proposed lead 

clean-up value of 1,250 mg/kg, one NYSDOH industrial use standard and the 400 mg/kg 

lead value deemed protective for residential use by EPA. Rephrase this paragraph and 

include that final cleanup goals for SEAD-16 and -17 have not been agreed upon between 

the Army and regulatory agencies. 

Response: Agreed. Tables 2-1 and 2-2 have been renumbered to Tables 2-4 and 2-5 and 

have been revised to -reflect that the cleanup goals are proposed by the Army to protect 

human health and the envir'onment and meet USEPA requirements for lead clean-up or 

NYSDOH industrial use standard . A statement that final cleanup goal values for SEAD-

16 and -17 will be established between NYSDEC, the USEPA , and the Army has been 

added to the paragraph . 

4 7. Comment Table 6-1. page 6-4~: For Alternative 2, only sediment will be excavated and 

tested for TCLP. Review and change all references to soil testing and treatment to 

sediment. Also, include the thicknes s of the proposed soil cover, which according to page 

4-5 will consist of twelve inches of loam or topsoil. 

Response: Agreed. Table 6-1 has been revised to reflect that for Alternative 2, only soil in 

the drainage ditches will be excavated and tested for TCLP. The thickness of the 

proposed soil cover (6 inches of topsoil and 6 inches of common fill) has been included. 

48. C~111mli1t Section 6.3 . page . 6- 7. 3rd bullet: Five-year review required under CERCLA 

refers to the evaluation of the remedial action as a whole, and not just the monitoring 

program as stated in the FS report. 

Response : Agreed. The paragraph has been revised to " In accordance with the Federal 

Facility Agreement CERCLA SCETION 120 ... the remedial action (including the 

monitoring program) will be reviewed after five years." 

49. Comment Section 6.4.1.1. page 6-8. 3rd~: As shown in Figure 4-3 in the Draft Final RI 

( 1998), the extent of soi I contamination exceeding the proposed lead cleanup goal of 

1,250 mg/kg has not been determined to the east and south of SEAD-16. Alternative 2 

should include additional soil sampling to better delineate the area of soil to be covered 
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with the soil cap. This additional task is not discussed in the FS text but needs to be 

included to properly describe the alternative and its costs . 

Response : Agreed . As part of the pre-design task prior to final design, additional surface 

soil samples will be taken in southeast and east direction . The results will be considered 

and the remedial area will be revised if necessary. This statement has been added in 

Sections 6.1 and 6.3. As discussed in response to Specific Comment 17, a contingency 

has been included for quantity increase. 

50. Comment Section 6.4.2.2. page 6-13: The second sentence in the third paragraph needs to 

be reworded to clarify that only soil with a lead concentration > 1,250 mg/kg will be 

covered with a soil cap. 

Response: Agreed . The second sentence in the third paragraph has been revised to clarify 

that only soil with a lead concentration exceeding 1,25 0 mg/kg will be covered with a soil 

cap. 

51. Comment Section 6.4.2 .3. page 6-13: The conclusion in this section that Alternative 2 

will protect human health and the environment is questionable because potentially 

hazardous soil exceeding th e TCLP criterion for lead will be left in place and because the 

alternative does not consider protection of groundwater . 

Response: Disagreed. According to the baseline risk assessment, risks posed to human 

health are through ingestion of on-site soil and indoor dust. By adding a soil cap on the 

contaminated soil and cleaning out building material , the above exposure routes will not 

be complete. Adding a so il cap, excavating soil in the drainage ditches, and cleaning 

building material will also prevent dermal contact with soil, soil in the drainage ditches, 

and building material. Therefore, Alternative 2 will protect human health. Alternative 2 

will protect the environment by excavating and disposing contaminated ditch soil and 

preventing contaminated so il transport through runoff. As discussed in response to 

General Comment 7, according to Kd values estimated from site samples, groundwater 

deterioration is not expected from the on-site soil. This has been supported by the on-site 

groundwater sampling results . Only aluminum, manganese, iron, and sodium exceed NYS 

Class GA standard for samples collected in remedial investigation round at SEAD-16 and 

SEAD-17. No other metals have been detected to pose significant risk to human health . 

Aluminum, man ganese, iron , and sodium all occur naturally and are not statistically 

different from their background concentrations . The on-site groundwater is not adversely 

impacted . Therefore, the conclusion in Section 6.4.2.l that Alternative 2 will protect 

human health and the environment is appropriate although leaving contaminated soil in 

place may restri ct future land use. 
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52 . Comment Section 6.4.3 . page 6-14 : The first sentence at the top of this page erroneously 

states that Alternative 2 would reduce the toxicity, mobility, and volume of the hazardous 

constituents in the soil and sediment. For soil and sediment, the alternative consists of 

institutional controls and placement of a soil cover and the removal of contaminated 

sediment from the drainage ditches . These measures do not reduce the toxicity, mobility, 

and volume of contaminated soil at all. Only the toxicity and mobility of sediment would 

be reduced if the sediment were treated to eliminate a hazardous characteristic. Revise 

this paragraph . 

Response: Agreed. Section 6.4.3 has been renumbered to Section 6.4.5 and has been 

revised to clarify that only the toxicity and mobility of building material and soil in the 

drainage ditches would be reduced if they were treated to eliminate a hazardous 

characteristic. 

53. Comment Section 6.7.2: page 6-35. 3rd~: The placement ofa 12-inch soil cover over the 

contaminated soil at SEAD-16 and -17, as proposed in Alternative 2, would not decrease 

the potential for contaminant migration to groundwater. 

Response: Agreed. The sentence "Alternative 2 would decrease the potential for 

contaminant migration to groundwater" has been deleted from Section 6.7.2. However, it 

should be noted that as discussed in the response to General Comment 7, on-site 

groundwater has not been and is not expected to be adversely impacted. 

54. Comment Section 6 .7 .2. page 6-35. 4th ~: The statement that the removal of sediments 

exceeding 31 mg/kg for lead will meet NYSDEC criteria for sediment is not correct. Such 

a removal would only meet the NYSDEC criterion for lead ; other applicable values such 

as the 16 mg/kg NYSDEC criterion for copper, would not necessarily be met by focusing 

on lead as the index parameter. 

Response : Agreed. The statement has been revised to reflect that a removal would meet 

the NYSDEC criteria for soil. According to the discussion in the response to Specific 

Comment 15 , the NYSDEC sediment criteria are not applicable for the soils found in the 

ditches at the sites. The FS has been revised to apply the soil cleanup level to the soils 

found in all the ditches . 

55 . Comment Section 6.7.3.1. page 6-35: This subsection concludes that Alternatives 2, 4, 

and 6 provide long-term effectiveness and permanence. Since the FS has not evaluated 

the long-term impact to groundwater from metals leaching from the site soils , it is not 

evident that the alternatives provide effective long-term protection of groundwater. The 

FS needs to establish maximum metals concei1trations in soils that would be protective of 

groundwater in the lon g term. Those concentrations would become cleanup goals if they 
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are more restricti ve than the ARARs or ri sk-based goals assoc iated w ith soil that were 

cons idered so far. 

Response: Disagreed. As di scussed in response to General Comment 7, according to the 

Kd values estimated from specifi c s ite samples, groundwater deterioration from the on­

s ite soil is not expected. This has been supported by the on-site groundwater sampling 

results. Only a luminum, manganese, and iron exceed NYS Class GA standard for samples 

collected in remedial investigation round at SEAD- 16 and aluminum , manganese, iron, 

and sodium at SEAD- 17. No other metals have concentrations that exceed NYS Class GA 

standard or MCL standard , nor pose significant ri sk to human health. Aluminum, 

manganese, iron, and sodium all occur natura lly and their mean concentrations are not 

si gnifi cantl y different from the background concentrations. On-site groundwater has not 

been adverse ly impacted. Therefore, the conclusion that Alternatives 2 , 4, and 6 prov ide 

long-term effecti veness and perm anence is appropriate. At the same time, monitoring 

program s will be examined to ensure long-Lenn effectiveness and perm anence . 

56. Comment Secti on 6 .7.3.2 . 2nd ~ page 6-36~: The first sentence in thi s paragraph states 

th at" Alternatives 2 and 4 a lso decrease the toxicity in the so il and/or sediment, which are 

treated by stabilization ." This is mi sleading because under Alternative 2, sediment would 

only be treated if it fa il s TCLP, and under Alternative 4, only sediment and soil quantities 

fa iling TCLP would be treated . Rev ise the paragraph and the entire FS fo r consistency on 

th is issue. 

Response: Agreed. Section 6. 7 .3 .2 has been rev ised to clari fy that under Alternative 2, 

ditch so il tox ic ity would be decreased only if it fa il s the TCLP test and it is subsequently 

stabili zed and under Alternati ve 4, so il and ditch soil toxicity would be decreased only if 

it fa il s the TCLP test and it is subsequently stabilized. The entire FS has been revised fo r 

cons istency on thi s issue. 

57. Comment Section 6 .7.3.4. 3rd ~- page 6-37 : The second sentence represents an 

assumpti on on the agency preference fo r Alternati ve 6 . T hi s sentence should be deleted or 

rev ised. 

Response: Agreed. T hi s sentence has been deleted. 

58. Comm ent Section 6 .8 . 3rd~. page 6-3 8: Inc lude the re lati ve overall ranking fo r the fo ur 

alternatives that were considered in deta i I. 

Response: Agreed. The re lative overall ranking fo r the fo ur a lternatives that were 

cons idered in deta il has been added to the beg inning of the paragraph . 
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59. Comment Appendix B: The exposure point concentration (EPC) values in Appendix B 

require clarification. According to the tables, most of the EPCs represent the 95% upper 

confidence limit of the mean (UCL). In several tables, the EPCs were found to be lower 

than the mean, a mathematical impossibility. Examples are surface soil EPCs for PAHs, 

nitroaromatics, and metals in both the pre- and post-remediation tables for SEAD-16 and 

SEAD-17. If the EPCs are based on calculation errors, the associated risk calculations 

would have been influenced also. Review and clarify this issue . 

Response : Disagreed . The mean values listed in the EPC tables are the arithmetic mean of 

the data . The 95% upper confidence limit (UCL) of the mean suggests that the probability 

of observing a random sample in the range of that UCL is 95% if the estimated mean is 

the true mean. For data with normal distribution , the 95% UCL of the mean should 

always be greater than th e mean . However, for data with non-normal distribution, the 

UCL is calculated _assu,11ing lognormal distribution of the data (US EPA: Supplemental 
. _. - . - ·- . 

Guidance to Rags : ·calculating the Concentration Term). Thus it is possible that the UCL 

is lower than the arithmetic mean. For example in the cases that most of the samples are 

,-vith low concentrations and very few samples with much large concentrations. 

60. Comment Appendix C: Appendix C appears to have been assembled for another project 

and has not been edited properly for use on this project. Three examples are: I) page C-3 

states that cleanup levels were set for groundwater, 2) page C-5 lists ARARs for PCBs, 

and 3) page 3-5 lists the primary chemicals of concern at the sites as semi-volatile 

organics, volatile organics (primarily BTEX), and to a lesser extent, metals . The FS needs 

to include a comprehensive, accurate list of ARARs. Standards or regulations that would 

not be useful in determining rem edial goals for the sites should not be included, such as 

endangered species or historic properties requirements , if no endangered species or 

historic properties have been identified at the sites. Please review this appendix and 

correct or delete the errn~1eous and unnecessary information . 

Response: Agreed. Appendix C was assembled with all the ARARs may apply for the 

SEAD-16 and -17. It has been revised according to the comment and erroneous and 

unnecessary information has been corrected or deleted. 1) the sentence which stated that 

cleanup levels were set for groundwater on page C-3 has been deleted, 2) ARARs for 

PCBs on page C-5 will be retained for PCBs because PCB measurements have been 

conducted on site samples, and 3) the sentence that listed the primary chemicals of 

concern at the sites on page 3-5 has been revised to: "metals, and to a lesser extent, semi­

volatile organics (primarily PAHs), pesticides, and nitroaromatic compounds". 

61 . Comment Appendix E. Detail Cost Estimates: Page E-5, 3rd bullet: This bullet assumes 

that contaminated soi l between and around the railroad tracks will not be required to be 

remediated . Some of the greatest contaminant conce11trations at the sites were found in 
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samples collected from the railroad tracks. Therefore, the assumption is inappropriate . 

The FS has to clearly state how acceptable risk levels could be achieved with this 

contamination left in place. Fu11hermore, the assumption/intention not to remediate these 

area needs to be prominently included in the main body of the text, e.g., in Section 6.7.4 -

Cost. 

Page E-6, 6th bullet: The construction cost contingency of 17.5% appears to be low. The 

main unce11ainty for Alternatives 4 and 6 are quantity overruns that are likely to occur 

because the horizontal extent of surface soil contamination (at the 1,250 mg/kg level) has 

not been determined to the east and southeast at SEAD-16, the vertical extent of soil 

contamination at SEAD-16 and -17 has not been determined, and the extent of sediment 

contamination at both sites is likely considerably greater than assumed in the FS. 

Additional sampling should be conducted after the actual cleanup goals have been 

established by the Army an9 the regulatory agencies. 

Cost Estimate Tables: 

• The building debris, which had very high nitroaromatics and metals concentrations, 

and is likel y to fail TCLP testing, was not costed for TCLP testing, stabilization,. or 

disposal as hazardous waste. 

• The estimated mass of sediment for disposal vanes between Alternative 2 (1 ,065 

tons) and Alternative 4 (1,365 ton s). Review and edit as appropriate. 

• T he increase in the area of so il remova l or containment that would ensue from more 

strin gent c leanup goa ls (1 ,000 mg/kg or 400 mg/kg) was not adequately addressed in 

the alternatives and scenarios. For example, for Alternative 2 (On-site Containment), 

severa l item s that are dependent on the size of the area such as clearing and grubbing, 

eros ion control , and fencing , are the same for all three cleanup goals while in reality, 

they should all be increased. Overall , the assumptions of the extent of contamination 

appear to be too low. 

Respon se: Agreed. The sentence addressing that soil around the rail road tracks will not 

be remediated has been de leted . As discussed in response to General Comment 4, all 

surface soil with lead concentration greater than 1,250 mg/kg will be remediated, 

includin g contaminated so il between and around railroad tracks at SEAD-16. To 

remediate the soil between and around the railroad tracks , the tracks, ties , and ballast will 

be removed and stockpiled. The area will either be covered (Alternative 2) or excavated 

(Alternatives 4 and 6). Total remediation cost has been revised to include the cost 

associated with these activities. The last assumption listed in Appendix E has been 

deleted and the above statement ha s been added to Section 4.3 .2, 6.5 .5. I, 6.6.5. I and 

Appendix E. 

\\BOSFS02\PROJ ECTS\PIT\Projccts\SENEC A \S 1617FS\Fina12000\C6111111cnts\EPA-3- I 0-00.doc Page 36 of'37 
09/08/00 



Response to the USEPA Comments on Draft Final Feasibility Study at SEAD-16 and SEAD-17 

Agreed. The construction cost contingency has been increased from 17 .5% to 25%. In 

addition, as discussed in response to Specific Comment 49, as part of the pre-design task, 

additional surface soil samples will be obtained prior to the final design . The results will 

be considered and the remedial area will be revised if necessary. This statement has been 

added in Section 6.3. 

Agreed. The cost for the TCLP test for the building debris was not included. The cost 

estimate has been revised to include this cost. However, stabilization and disposal of the 

building material as hazardous waste was included in the cost estimate. 

Agreed. The estimated mass of ditch soil for disposal for both Alternative 2 and 

Alternative 4 has been revised . The total costs have been adjusted to reflect this change. 

Disagreed. The propqs~d ar~a (work area) for clearing and grubbing, erosion control, and 

fencing are the same for an alternative with different cleanup goals, which includes 

meanwhile is much greater than the delineated area. Thus, the cost is same for different 

cleanup goals regarding to the cost of clearing and grubbing, erosion control , and fencing . 

Agreed that the extent of contamination may be lower-estimated . As discussed in 

response to Specific Comment 49, as part of the pre-design task, more surface soil 

samples will be taken in southeast and east direction prior to the design of the remedial 

action. The results will be considered and the boundary and the cost will be revised if 

necessary. This statement has been added in Sections 6.1 and 6.3. 
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Response to the Comments from New York State Department of Environmental Conservation 

(NYSDEC), Division of Environmental Remediation 

Subject: Final Feasibility Study at the Abandoned Deactivation Furnace (SEAD-16) and the Active 

Deactivation Furnace (SEAD-17) - Seneca Army Depot, Romulus, New York, (September 2000) 

Comments dated: February 2 1, 200 1 

Date of Comment Response: July 31 , 200 1 

GENERAL CO MMENTS : 

1. Comm ent: The NYSDEC had sent severa l letters over the years, regarding the SEAD- 16 and -17 FS 

drafts , info rmin g you that it is New York State po li cy to eva luate an unrestri cted use a lte rn at ive in the 

detailed analysis of alternatives. This includes assessing the unrestri cted use alternative against the 

nin e eva lu at ion criteria spec ified in the Nat ional Contingency Plan . This docum ent, like the previous 

drafts, is lack ing and needs to incorporate such. A s impl e cost comparison in Appendix Eis not 

sufficient. 

Response : Disagree. The eva luati on of unrestricted/res idential land uses has been eva luated . Two 

leve ls of so il protection for unrestricted/res identi a l land use have been cons idered in additi on to two 

.leve ls of protect ion for indu stri a l land use. For unrestr icted/res identia l land use, lead concentrations 

of 400 m g/kg and 400 mg/kg + T AGM (for metal s oth er than lead) have been eva luated . The 400 

mg/kg leve ls of lead in so il is the EPA recomm ended leve l fo r residential use . Residential use is 

eq ui va lent to unrestri cted use. 

The NCP does not require eva luation of the nine criteri a fo r various c lean-up leve ls. It requires 

eva lu at ion of the nine cr iter ia for va rious c lea n-up a lternat ives, w hi ch has been done. S ix diffe rent 

remedi a l a lternat ives , summarized in Table 4-1 of the FS, have been eva luated. Each a lternative that 

has been assembled involved a combination of various remedial technologies. These alternatives 

were assembled to address the media and contaminants of concern at the site. The eva luati on of each 

a lte rnative in vo lved eva luat ion of how each alternative ranked re lat ive to the nine criteri a . C hang ing 

the c lean-up level will , by defi nition, change the level of protectiveness, but w ill not affect th e 

eva luation of the alternatives s ince techno logies, such as stabilizati on, are effect ive fo r the 

contamin ant of concern . i.e. lead in so il , not the volume of materi a l to be treated . The eva luat ion 

factor that w i II be affected by increas in g the leve l of protectiveness is cost. l ncreas ing the leve l of 

protectiveness w ill increase the vo lum e of so il requiring remediat ion, w hi ch w ill affect the cost for 

eac h alternative. Great attention has been g iven to how increas ing the leve l of protection has affected 

the cost. While thi s analysis may appear s imple it has required a great deal of effort as ev idenced by 

the va ri ous drawings that have been generated and the detailed cost estim ates that a re presented in 
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thi s docum ent. This approach has avo ided the redundancy of evaluating each a lte rn ative fo r th e nine 

EPA criteri a fo r each leve l of protection, whi ch would be equi va lent to preparing fo ur separa te 

feas ibility analyses . 

2. Comm ent: As discussed at several BCT meetings and in lette rs dated 1/2 8/98 and 7/9/98 , the 

NYSDEC has repeatedly requested the Arm y to inc lude in the ir Remedia l Jnvestigation/Feas ibili ty 

Study a res idential and / or unrestricted use scenario in the ri sk assessment . The NYSDEC remain s 

concerned that such an attempt will demonstrate that the extent of property w hi ch presents and 

unacceptable ri sk under such a scenario has not been adequate ly defin ed during the RJ. 

R esponse: Agree. Jnstitutional contro ls, such as deed restri ct ions are inc luded in thi s docum ent and 

discu ssed in Section 2.7.2. Th e estimate of so il vo lum es conducted in th e FS is suffi c ient to permit 

dec is ion making fo r the FS. Soil and sedim ent sampling conducted during the RJ inc luded 49 surface 

and s ubsurface so il samples fo r SEAD-16 and 48 surface and subsurface soil sampl es fo r SEA D-1 7. 

In addition, 9 downw ind surface so il sampl es were co llected and 11 debri s sampl es from within the 

building at SEAD-16 were al so co llected . Further, 11 sedim ent sampl es from SEAD-16, many from 

sha ll ow drainage swa les surrounding the site, and l O sedim ent sampl es from SEAD-1 7 were 

co llected . As w ith most sites, some data gaps exist. W here un certa inty exists in drawing the 

boundary for a land use, a dashed line has been used. The Arm y has stated that data gaps w ill be 

c losed by confirmationa l sampling. Such sampling w ill be perfo rmed durin g the se lected action to 

e nsure that the remedi a l ta rget goa ls have been achi eved . 

3 . ·comm ent: If th e fin a l remedy fo r these se lected sites leaves res idual co ntaminati on above leve ls 

acceptabl e fo r unrestri cted reuse. in stituti onal contro ls such as deed restri cti ons w ill be necessary to 

prevent unacceptabl e hum an exposures. It was surpri sing to find that thi s docum ent did not inc lude 

a ny di scuss ion of thi s crucia l remedia l e lement. It seemed that thi s po in t was c lea rl y made during the 

yea rs of di scuss ions the regul atory agencies have had with the Army s ince the announcement of 

pendin g c losure of th e Seneca Arm y Depot. 

Response : Di sagree . In stituti onal contro ls, suc h as deed restri ctions, are di scussed in Secti on 2.7.2. 

Th e report considers c lean-up fo r indu stri a l use and makes reference to the future use of th e p roperty 

be in g industri a l, whi ch, by definiti on, w ill necess itate the impos iti on of a land use restri cti on . Th e 

s pec ifi cs of the restriction, i. e. a deed restricti on, w ill be fin a lized once agreement is obta ined w ith the 

regul atory authoriti es that such a restri ction is acceptabl e . 

4. Comm ent: The FS should address a ll contaminants of concern , i.e. , as identified in Secti ons 4. 1 and 

4.2 of the M arch 1999 Remedi a l Investi gati on Report, which inc lude PAHs, antim ony, arseni c, 

barium , copper, mercury, tha ll ium and z inc. Th e FS does not c lea rl y demonstrate if or how us ing a 

c leanup goa l fo r lead w ill affect th e other conta minants . The level of contamin ants to be rem edi ated 

o r left untreated onsite should be eva luated and di scussed fo r eac h a lternative to prov ide a bette r 
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perspect ive during the comparative analys is fo r each c leanup goa l. W ithout such a di scuss io n it is 

di ffic ul t to support the A rmy's conclus ion that the remedies evaluated are protect ive of hum an hea lth. 

R esponse: Di sagree. The FS addresses a ll the contaminants of concern. 

At SEAD- 16 the non-carc inogenic ri sk calcul ated during the RJ was 20 fo r the fu ture industri a l 

worker. T he non-carc inogenic ri sk fo r the future day care center child and fu ture day care cente r 

worker was 6 and 2, respective ly. For the future industria l worker the ri sk was due to the ingest ion 

and inha lation of indoor dust fro m w ithin the building and ingestion of groundwater. To add ress 

these ri sks, each of the a lternatives inc luded prov isions for remov ing debri s and materi a ls fro m w ithin 

the building. For groundwater, the ri sk was due to the presence of tha llium. Due to the high c lay 

content of the so il , we be lieve that the presence of meta ls in groundwater is great ly affected by 

t urbidi ty . Resamplin g of the we ll s confirmed that the presence of tha llium is due to turbidi ty s in ce no 

t ha llium was detected in any of the we ll s. Section 2.4.2 of the FS di scusses thi s resampling and 

Section 2 .5.2.3 and Sect ion 2 .5.2.3 . I di scuss w hy groundwater was not considered a medi a of 

concern . For the day care center worker the ri sks were due to ingestion of groundwate r. For the day 

care center child the ri sks were due to ingesti on of so ils and ingestion of groundwater. Since 

groundwater was not considered a media of co ncern , so il was the media of concern . Antimo ny was 

the largest contributo r to the ri sk due to ingesti on of so il s w ith a Hazard Quoti ent (HQ) of 1. 

Unli ke the build ing at SEAD- 16, the buil d in g at SEAD-1 7 is a new buil d ing, whi ch d id not conta in 

debri s and was not considered a medi a of concern . At SEAD- 17 the non-carc inogeni c ri sk fo r the 

fu ture day ca re ce nte r chi Id was I . 1. Th is maj ori ty of th is ri sk was due to in gest ion of so i Is, w hi ch 

was 0.96. Meta ls were the greatest contribu tors to thi s ri sk and ant imony, arse ni c and cadmium each 

contributed 0.3 , 0.2 and 0 .2, respecti ve ly. S in ce meta ls were th e major contributors to the si te risk, 

meta ls in so il and the debri s w ithin the building at SEAD- 16 were the foc us of c leanu p goa ls 

develo ped in the FS . 

In addi tion to these meta ls, lead was considered separate ly since lead is not considered in the ri sk 

assessm ent. Four leve ls of protecti on fo r lead have been cons idered. In addi t ion, antim ony, copper, 

z inc, m ercury and tha llium were a lso considered fo r each of the fo ur c lean-up scenari os. Lead was 

used as the indi cator com pound fo r determining the vo lum e of so i I to be remediated because lead was 

the most w ides pread meta l of concern in so il. For the other meta ls, a ll owabl e concentrations of were 

back-ca lcul ated fo r both industri a l and res identi al scenari os . Sect ion 2.5 .1 .1 describes how a ll owab le 

levels fo r these meta ls were back-ca lculated from the ri sk assessment . These leve ls were then used to 

e nsure th at none of these meta ls were left on-s ite above these levels. 

Resu lts of the back-calculat ion ind icate that meta l concentrati ons of 18 mg/kg, 359 mg/kg, 539 

m g/kg, 2.69 mg/kg, and 3.59 mg/kg fo r antim ony, copper, z inc, mercury, and th a llium , respective ly, 

w ill no t pose an unacceptabl e ri sks for the f uture industrial use scenario. ln addit ion, meta l 
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concentrations of 12.8 mg/kg, 256 mg/kg, 385 mg/kg, 1.92 mg/kg, and 2.56 mg/kg for antim ony, 

copper, zinc, mercury, and thallium , respectively, will not pose an un acceptabl e ri sks for the future 

residential use scenario. Therefore, the areas of so il to be remediated for lead cleanup concentrations 

of 1,25 0 and I ,000 mg/kg a lso include areas w ith concentrations exceed ing the above-mentioned 

levels for the future industr ia l use scenari o . The remediation case for lead c leanup concentrations of 

400 mg/kg includes areas w ith concentrations exceed ing the above-mentioned levels for the future 

residential use scenario. 

5 . Comment: The New York State Department of Health recommends a soi l lead clean up level of 

1,000 mg/kg under an industri a l reuse scenar io . Keep in mind that this c lean up goa l will also 

necess itate institutional control s such as deed restrictions to prevent hum an exposure to residual on­

site contamination in the event that the proposed reuse changes. 

Response: Agree. The use of in stitutional contro ls is implied throughout the document by referring 

to the c lean- up criteria for an industria l land use. In st itutional controls, such as a deed restriction, wi ll 

be pai1 of the overal l remedial strategy to restrict exposure to that involving industrial activities. 

Section 2.7.2 indicates that Army regu lations require that the Army ensure that agreements w ill be in­

place between the Army and the future prope11y owners . 

SPECIFIC COMMENTS 

l . Comment: As discussed via telephone on l /24/0 l , we agreed that the above referenced docum ent is 

incorrect ly labe led and should be corrected to read Draft-Final instead of Fin a l. 

Response: Disagree. The Arm y has addressed al l com ments that have been provided and cons ider 

this vers ion to be a Final. The Federal Fac ili ties Agreement (FFA) a ll ows fo r a Draft, a Draft-Final 

and a Final vers ion. The Draft FS was submitted on or about November 2 1, 1997 and the Draft-Fina l 

FS was submitted on or about November 24, 1999. Over 6 1 comm ents on the Draft Final FS were 

submitted by USEPA, dated March 10, 2000. No NYSDEC comments were provided . The Army 

responded to the comments received and issued the document as Final on September 8, 2000. The 

Army has a lways cons idered any and a ll NYSDEC comments and is wi lling to inc luded NYSDEC 

comments even though the document is labeled Final. A NYSDEC letter was received on December 

6 , 1999 indicat ing that the title of the Draft-Final document should be revised to read revised Draft 

but was not done since the vers ion was appropr iate ly titled Draft-Final in accordance with the 

provisions of the FF A. No com ments were provided from the NYSDEC other than a March 31 , 2000 

letter that indicated that the NYSDEC would wa it until the LTTD demonstration study is complete to 

re-eva luate the issues concerning the RI and the FS. The letter indi cates that NYSDEC proposes to 

tab le review of other documents concerning SEAD- 16 and 17 until the issues concern ing the RI are 

resolved and both the RI and the FS are finalized. With the pressure to obtai n s ite c losure for reu se, 

the Army has proceeded with finalization of these documents. The fact that the NYSDEC has chosen 
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to not comment is not sufficient reason to delay the progress of obtaining closure. The FF A allows 

for di spute resolution, however, thi s has not been the path that NYSDEC has chosen . In any event, 

additional comments, by both the USEPA and NYSDEC, on the Final version of the FS have been 

received and are being responded to . Rep lacement pages will be issued where necessary and the 

rev ised document will continue to be labeled the Final Feasibility Study at SEAD-16 and SEAD-17. 

The designation of different Final versions wil I be by the date the document was issued . 

2. Comment: Section 6.5.9 of the RI " Risk Characterization for Lead" explains that calculations based 

on the Integrated Exposure Uptake Biokinetic Model (IEUBK) predicts a 95% probability of children 

under a day care center reuse scenario having a blood leve l less than IO ug/dl at a so il lead 

concentration of 625 mg/kg. Does the Army ' s preference for a soil lead clean up goal of 1,250 mg/kg 

imply that they will prevent future use of these sites as day care centers? 

Response: The Army ' s intended land use of the site is " industrial " and the preferred soil lead clean­

up goal of 1,25 0 mg/kg is proposed as a maximum that will not be exceeded. If post excavation 

sampling indicates that the average levels of lead that remain at the site exceed 625 mg/kg, the Army 

intends to prevent future use of the sites as day care centers. However, if average concentrations are 

below 625 mg/kg (as anticipated based on the data collected during the Remedial Investigation and 

described further below), no restrictions will be placed on the site. This intention has been clarified in 

the text in Section 2 .5 .1.1 of the FS. 

The 625mg/kg va lue was derived as an alternative to the 400 mg/kg EPA default value for residential 

use. The 625 mg/kg clean- up va lue was obtai ned by assuming that the child day care center receptor 

was exposed to lead in so il 5 days in stead of the IEUBK model' s assumption of 7 days. Thi s 

adjustment of th e soi I/dust lead intake was intended to account for the lower exposure of a chi Id at a 

day care center as opposed to a res idential scenario. The 625 mg/kg value was derived, us ing the 

JEUBK mode l, modifi ed for this one parameter. No other default va lues were changed. As 

recommended by the IEUBK guidance manual , this value is representative of an average over the site. 

Accordingly, we have proposed to establish the 625 mg/kg value as th e site average and th e 1250 

mg/kg value as a not to exceed value for thi s site. Providin g the site average is below the 625 mg/kg 

va lue the s ite should be protective for use as a day care center. 

From our analys is of the soil data that would be remaining following so il remova l under the industrial 

land use , the average concentration of lead in soil at SEAD-16 would be 185 mg/kg. Four out of 39 

samples would have lead concentrations greater th an 625 mg/kg (ranging from 626 mg/kg to 720 

mg/kg) in the post-remediated SEAD-16 but none would exceed the proposed max imum c leanup goa l 

of 125 0 mg/kg for lead . For SEAD-17, the average concentration of lead in soil would be 315 mg/kg. 

Two out of 3 8 sam pies wou Id have lead concentrations greater than 625 mg/kg (697 mg/kg a nd 815 

mg/kg) but none would exceed th e maximum clean-up goa l of 1250 mg/kg. It should be noted that 

the post-remediation surface so il Exposure Point Concentration s for lead at SEAD- 16 and SEAD-1 7 
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are less than 400 mg/kg, whi ch is USEPA's default va lue fo r the res identia l use scenari o. Fwt her, 

s ince some remedia l a lternatives w ill invo lve remov ing so il and repl ac ing the existing so il w ith c lean 

fill , the fina l average concentration of lead in so il w ill even be lower the va lues that were ca lcul ated. 

3. Comm ent: Section 1.1 page 1-2, the FS states that " thi s study had considered future land uses and 

restoration of pre-disposa l conditions in the process of assembling and eva luating a lte rnatives to th e 

extent poss ible ." O n the fo llowing page, 1-3, the FS then states " to avo id redundancy of eva luating 

each a lternative fo ur tim es, a ll remedia l alternatives have been eva luated fo r the intended land use, 

w hich is industrial." These statements are contrary and should e ither be rev ised or removed. 

Response: Agreed. The statements have been rev ised. The last sentence of the fi fth paragraph of 

Secti on I . I has been changed to "Th is study has considered future land uses and restorati on of pre­

di sposa l conditions in the process of deve lopin g a lternatives, to the extent poss ibl e. " The 3rcl to last 

sentence of the e ighth paragraph of Secti on 1. 1 has been changed to "To avo id the redundancy of 

evaluating each remedia l a lternative fo ur separate times (i.e. fo r each leve l of protecti on), a ll remedial 

a lternatives have been eva luated fo r the industria l land use". SEDA considered the future land use 

( i.e. industria l) and restoration of pre-disposa l conditions when deve loping the remedi a l alte rnat ives . 

The s ix remedi al a lternatives were developed to address any of the fo ur leve ls of protection. Even 

though the screening and eva luati on of the a lte rn atives was perfo rm ed based on th e industri a l use 

(which is the intend ed use), costs were developed independently to achi eve levels of protect iveness 

suffic ient for th e rema inin g three levels of protect ion. 

4 . Comm e nt: Secti on 1.2, page 1-4 . describes and defin es operab le uni ts, bu t never states whi ch 

o perable unit num ber thi s FS covers. 

Response : Agree . The first sentence of Section 1.2 has been rev ised to say : " During the planning 

phase of the RJ /FS process , it was decided to des ignate SEAD-1 6 and I 7 as one operabl e unit and to 

give it t he label OU4." As th is sentence and th e titl e of the report state, the operable uni t covered by 

thi s FS is that made up of SEAD- 16 and SEAD- 1 7. 

5. Comment: Section 2 .3 .5, page 2-1 2, and Secti on 2.5. I , pa_ge 2-22. the FS states that des ignating 

SEAD- 16 and -1 7 as industri a l " will limit the access to th e s ite by w ild anim als and limit the s ite 

being used as a habitat. " Please explain how an industria l des ignation w ill prevent the representative 

terrestri a l and aquatic ve1tebrate popul ati ons (deer, mi ce, and creek chub) from enterin g or us in g the 

s ite as a habitat. Also, contrary to th e first statement, in Secti on 3.2 .2 on page 3-7, it is stated that 

" w ildli fe such as mi grating birds, w ill have access to the site and w ill not be protected ." 

Response: Agree. An industri a l settin g would di scourage anim a ls, such as those eva luated in the 

eco logica l ri sk assessment, fro m establi shing a perm anent res idence by modi fy ing the ir habi tat. 

Activ ities take place in industria l settings , invo lv in g such thin gs as truck traffi c and no ise, that w ill 
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di scourage the active use of the site by these animals. Moreover industrial settin gs include buildings, 

parking lots, roadways, and other structures that wi ll reduce the presence of habi tat, such as ground 

cover, and food sources fo r these animals. Therefore, industri al designations, by the nature of the 

activiti es and the structures that are assoc iated with industri al uses, wi II be effective deterrents to I im it 

the use of the site by wildlife. In addition, the planned industrial area compri ses a small porti on of the 

10,000+ acre depot which prov ides suffic ient and preferred ecolog ica l habitat elsewhere. Wildlife 

currentl y inhabits these other areas since habitat and food are more favo rable and abundant. There is 

no reason to assum e that such patterns of wildli fe behavior will change. Additi onal measures, such as 

nets or tents, are not pl anned to di scourage random migration into the area. Although mi grating birds 

or w ildli fe would will have access to the site, if they des ired, they would not be expected to establi sh 

a perm anent habitat in this industri al setting. 

6. Comment: Section 2.4.4, page 2-1 6. and Section 2.5 .1.4. page 2-24, the FS states that the so il fo und 

in the di tches at SEAD- 16 and -1 7 are similar to those fo und at Seneca Open Burning Ground s. It 

continues that because the macro invertebrate sampling in the dra inage swa les were "predominantly 

non-aquati c," th erefore "the nature of the so ils found in the ditches is expected to be terrestri a l in stead 

of aquatic. " A si mple visual compari son of sedim ents/so il s in one stream to another that is located 

more than 3 miles away to rule out whether there is aquatic li fe in the streams is not va lid . As with 

the Open Burning Grounds site, there should be macro invertibrate sa mpling to confirm the 

presence/absence of aquatic li fe in the streams. 

Response: Disagree. Observati ons made during the eco logica l survey d id not detect aq uat ic spec ies 

with the drain age swa les. The intent of th ese statements was to estab li sh that surfic ial so il fro m 

drainage di tches we re to be eva lu ated as so il , not sed im ent. The Arm y maintain s th at the nature of 

the surfic ial so il s within the dra in age swa les and ditches in close prox imity to SEADs- 16 and 17 are 

terrestri al in nature, therefore the criter ia establi shed fo r so il woul d be used to eva luate these so il s. 

These surfi cial drainage swa les and ditches are similar in fun cti onali ty to dra inage swa les and ditches 

that ex ist at the OB Grounds and th roughout much of the Depot. These drai nage features are dry 

during a large portion of the year and therefore do not support aquat ic habitat. The macro invertibrate 

sampling program conducted at the OB Grounds confi rm ed that the drainage swa les were terrestrial. 

Since the proposed remedi al effo rt will include remedi ati on of so il from many of these ditches, th e 

dra inage so il within the swa les will be removed regardl ess of the nature of the so il within the swa les. 

7. Comment : Sections 2.3.3 and 2.3.4, pages 2-9 and 2- 10, the propos ition that an eco logica l hazard 

quotient of less than IO should be considered acceptable (protective of eco logica l receptor) is not 

adequate ly suppoiied. Screening is done at a hazard quotient leve l of I; ra ising the screening leve l to 

10 appears arbitrary. 

Respo nse: Disagree. The use of a haza rd quoti ent of IO as an eco logica l ri sk management dec ision 

criteri a fo r identi fy in g Chemi cals of Concern (COC) was not arbi tra ry. Given the assum ptions used 
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in the calculation of ecological risk , hazard quotient calculations routinely exceed I . Following our 

evaluation of ecological risk, Parsons performed an eva luation of the ecological impacts from metals, 

other than lead. Our approach is described in Section 2 .5.1.l of the FS and involved backcalculation 

of allowable levels of other metals in soil that would be protective of ecological receptors. From thi s 

analysis it was determined that for allowable concentrations of metals in soil to achieve a hazard 

quotient below I , it would require the concentrations to be be low background concentrations. 

Therefore, using a hazard quotient of I would indicate an unacceptable risk when there was not, since 

it is known that ecological communities, exposed to background concentrations, thrive at the Depot. 

We considered using a hazard quotient of IO as a reasonable alternative to I as the dividing line for 

the decision making process at the Depot. Menzie et al. (1993) has proposed a similar guideline for 

supporting ecological risk management decisions. Based on the assumptions used in the ERA, we 

believe that there is a low likelihood of risk to ecological receptors at SEADs-16 and 17 from 

components that di splay a hazard quotient less than I 0. Furiher, consideration should be given to the 

fact that this area is intended to be pari of the Planned Industrial Development (PID) Area. Industrial 

use would limit ecological habitat, which would discourage ecological receptors from using these 

sites. This is not accounted for in the ecological risk assessment. The ecological risk assessment 

assumes that all areas of the site are equally attractive to ecological receptors . There is less likelihood 

that ecological receptors will be drawn to these industrial sites due to noise and the overall loss of 

habitat associated with general industrial operations. Therefore, using a hazard quotient of IO to 

discriminate between ecological concerns requiring a remedial action is appropriate. 

8. Comment: Section 2 .8 .1, page 2-38, first sentence states that there are six cases considered but then 

o nl y li sts 5 cases. Pl ease revise accordingly. 

Respon se: Agreed. The first sentence of Section 2.8. 1 has been rev ised to "Five cases have been 

considered ... " 

9. Comment: Figures 2- 1 through 2-8. should be revi sed to include data at the samplin g points so a 

reader can correlate the sampling points to the remediation limits . Reviewing the FS fi gures is 

cumbersome in that it requires th e comparison of the R1 figures and tabl e for general date 

information. 

Response : Disagree. The addition of sa mple data to each sample point would make the fi gur s 

unreadable. 

10 . Comment: Figures 2-1 through 2-8, in each of the fi gures there are dashed lines denoting 

" remediation limit, which will be defined through pre-desi gn sampling. " In even the least 

conservative cleanup goa l, 1,25 0 ppm for lead, there are dashed lines for the whole eastern extent of 

the rem ediation area for SEAD-16. In each of Figures 2-4, 2- 7, and 2-8 , almost the entire area 

suggested for remediation is de lineated by a dashed line . It is the NYSDEC s pos ition that the 
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estimate of quantities to be remediated cannot justifiably be made when the remediation limit is 

large ly undefined. 

Response: Disagree. SEDA has delineated the remediation areas and estimated the remedial 

quantities based on the best available information. Although data gaps are present we do not believe 

that these should prevent making remedial decisions. Referring to the 1,25 0 ppm contour for lead in 

surface soil , depicted in Figure 2-1 of the FS , in addition to the surficial soil samples used to depict 

this contour, the downwind surface soil data and the soil collected from the drainage ditches provide 

information to support the estimate of lead in soil. These data , combined with surficial soil data, limit 

the data gaps that may exist in the southeastern porti on of the s ite . For example, the downwind 

surface so il sample, SSI 6-500-N, located 500 feet southeast from th e source, i. e. Building 367, was 

33 mg/kg for lead . Further, the soil sample collected from the southeastern porti on of the s ite at ditch 

location SD 16-4 was 175 mg/kg for lead . These data points confirm that the 125 0 mg/kg contour of 

lead in soil does not extend as far as these locations. Additional sampling has been planned as pait of 

a pre-desi gn sampling program to further delineate the areas. For cost estimating purposes, an 

expansion factor of 30 percent was used to estimate ex-situ volumes for soil and an additional I 0 

percent was used to address the uncertainty of the volume estimate. Also, a construction cost 

contingency of 25 percent was included. 

SEDA beli eves that thi s approach is sufficient to eva luate the different remedi al a lternati ves and to 

compl ete the FS . 
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Response to Comments from the United States Environmental Protection Agency 

Subject: Final Feasibility Study at the Abandoned Deactivation Furnace (SEAD-16) and the Active 
Deactivation Furnace (SEAD-17) - Seneca Army Depot, Romulus, New York 

Comments dated: April 11 , 2001 

Date of Comment Response: July 3 1, 200 1 

Tltefollowing comments are in reference to tlte responses to USEPA comments included in tlt e above 
subject document of September 2000 (comments dated Marclt JO, 2000 and responses dated August 20, 
2000). 

GENERAL COMMENTS 

1. Comm ent: The Anny est imates the "arithmetic mean" fo r lead concentrat ion s in post- remedi ated 

surface so il to be less than 625 mg/kg. On the other hand, the Army is proposing to remove so il s w ith 

lead concentration exceeding 125 0 mg/kg onl y. E PA accepts the Army's proposa l to establi sh 1250 

mg/kg as the not to exceed value for SEAD-16, 17 with an average lead concentration of 625 mg/kg 

to be adequately protective for future industrial use for which appropriate restri ction s w ill be required . 

Response: The Army is proposing to remove so il s w ith lead concentration s exceed in g 1250 mg/kg 

only. Th e Army is not propos ing a second remedi a l action obj ect ive (RAO) to meet an average lead 

co ncentrati on of625 mg/kg across the s ite. It is very like ly, based on th e data co llected during the RI. 

that the ave rage concentration of lead across the site wi ll not exceed 625 mg/kg. In thi s case , th e 

·future indu stria l use receptors ( include a child-in-daycare) w ill be protected . However, if post 

excavation sampling indi cates that the average concentration of the s ite exceeds 625 mg/kg, then a 

deed restr ict ion w ill be placed on the prope rty such that no child ca re center is built on the pro perty . 

Discussion has been added to the text of sect io n 2.5 . I. I to better expl a in the Arm y"s intenti on. 

6. Comment: Pl ease note that future use scenari os in the ri sk assessment should not be determin ed 

based 0 11 the presence of current buildings or structures . The Arm y talk s in the repo1t about the poor 

conditions of th e buildings at SEAD I 6, and mentions the construct ion of new office buildings in the 

area as possible future use scenari o. However, it is a lso likely that these "old" buildings may be 

demolished, completing the soil exposure pathway. Therefore, thi s pathway should be includ ed in the 

quantitative risk assessment. On the other hand, on the conference ca ll he ld in January I I, 200 I , the 

Army offered conflicting information indicating the poss ibility fo r the "old" buildin gs to be reused as 

warehouses at SEAD-16. Please c lari fy the future use of SEAD-16. 

Respon se : The risk assessment conducted as pa1t of the R1 adequately eva luated th e ri sk to potenti a l 

future receptors . A future industria l worker, a future on-s ite construction worker, a future child 

trespasser, a future day care center child , and a future clay care cente r worker have a ll been 

cons idered . The ri sk assessment identified exposure to the loose materi a l in the building as a threat 

and th e Army has agreed to remove this materi a l. 
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The di sposition of Buildings 366 and 311 at SEAD- 16 will be determined by the future reuser. The 
Army has no current plans to demoli sh the building. The Anny intends to transfer the building 
following implementation of the proposed remedial plan. The plan will involve removal of loose 
debri s, residual mater ials within the exist ing piping and material s that have accumulated on the floor, 
which has been shown to contain lead . Fo ll owing implementation of the action the threat from 
material s within the building will be eliminated. The building wi ll then be sui table for transfer. We 
expect that if the building is to be dem olished the reuser wi ll manage the building debris as 
construction debri s and will di spose of the material in accordance with the requirements of th e State 
of New York at an approved construct ion debri s landfill. Accordingly, we do not agree that the 
building demolition will complete an additional so il exposure pathway to future receptors any more 
than any oth er building demoliti on project in the State of New York would . Requiring the Arm y to 
consider building debri s as so il and assessing the ri sks posed by this materi al to future receptors such 
as day care center children is eq uiva lent to placing requirements on the Arm y above what the EPA 
would require from any construction compani es . Assuming that mater ial from building demolition, 
such as steel beams, concrete, wood, etc, is equi va lent to so il is unrea li st ic. It is more likely th at this 
material will not even be present at the site to pose a threat since it will be removed and di sposed of 
as construction debri s in a construction debri s landfill. Pathways such as ingest ion, inhalation or 
dermal contact of building debri s are not considered realistic when the medi a being consid ered is 
building debri s. 

SPECIFIC COMMENTS 

2. Comment : Screeni ng out COCs because of the ir pervas iveness or lack thereof is not an acceptab le 
m eans of refi ning the contaminant li st. Therefo re, it must be shown that the li sted inorgani cs 
(cadmium , chromium, nickel and zi nc) that exceeded sediment guide lines do not present un acceptab le 
ri sk to eco logica l receptors. 

Response: Pervasiveness was not di scussed as a reason fo r scree ning out contaminants in the 
eco logica l ri sk assessment but rather a reason to re- include constituents that were prev iously screened 
out. Please refer to page 6-143 of the eco logica I ri sk assessment. 

An initi al screenin g of organi c compounds in sediment was perfo rmed by comparing the maxi mum 
detected sed iment concentration to the NYSDEC Sed iment Criter ia, adjusted for organi c carbon. For 
metals the NYSDEC Sediment Criteria was adopted from Persaud et. al ( 1992) or Long and Morgan 
( 1990). At SEAD- 16, onl y manganese and sil ver were removed from further considerat ion. At 
SEAD-17, a ll th e meta ls were retain ed. Background concentrati ons fo r sediment have not been 
determined for drainage swa les and ditches and therefore constituents in sediment were not used as a 
screening mechani sm. 

Cadmium , chromium, ni cke l and zinc have all been included in the ecologica l risk assessment fo r 
sedim ent. 

Regarding the 4 COPCs mentioned above, the eco log ica l risk assessment fo r SEAD- 16 identi fied 
HQs greater than I. At SEAD-1 7, cadmium , ni ckel, and zinc have HQs greater than I in sed iment. 
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As stated in Section 6 of the R1 for SEAD-1 6 and Sect ion 7 of the Rl fo r SEAD- 1 7, a lthough the HQs 

are g reater than I , they are less than I 0, which we be lieve should be used as a decis ion poi nt. 

Screening of compounds with HQs less than IO is appropriate due to the conservative assumptions 

inherent in the eco logica l risk calculation process . For example, bioavai lability of constituents to 

eco logica l receptors is not considered in th e assessment . The eco log ica l ri sk ca lculat ion assum es that 

all aquatic organi sms are exposed to contamina nts during the ent ire year. S ince flow in the drainage 

features at the site is non-existent during periods of the year, the assumpti on that exposu re is 

continuous is conservative. The s ite ditches have variabl e flow throughout the course of a yea r, 

w hich would limit the usefu lness of the ditches as a viab le hab itat. The resul ts of the ERA show that 

there does not appear to be unacceptab le ri sk to eco logical receptors due to the above- menti oned 

compo und s in sedi ment. 

5. Comm ent: In the response, the fo llowing sentence should be stri cken: "The spec ies that inhabit the 

s ite a re not rare in the reg ion and are not genera ll y cons idered to be of spec ia l soc iety va lue." Thi s is 

not a suitabl e justification for excluding an area for remediation. 

Response: Agreed. The sentence has been removed. 

6 . Comm ent: The Arm y's response does not state if groundwater at the s ite was eva luated as a 

residenti a l potable water supp ly under a future use scenario. This is necessary to eva luate the need for 

possible remedi a l action of the aquifer. Also, the response should expand on the text that describes 

the statistical eva luation of ons ite groundwater contaminant concentrat ions w ith background 

concentrations. Thi s discussion shou ld include the number of sa mpl es in each data set, the statistical 

_test that was used , a description of the samples in the data set ( i. e. , were a ll samples co ll ected at the 

same tim e, us ing the same samp ling techniques), and a descript ion of the we ll s ( i.e. , were a ll we ll s 

screened in approx imatel y the same depth in the aqu ife r). 

Response: Di sagree. Since the sites are located within the Planned In dustr ia l Deve lopment (PIO) 

area, the human hea lth ri sk assessment did not consider an on-site res identi a l scenario. However, 

groundwater, as a possible source for a residential potable water supply, was considered by 

comparin g the on-site monitorin g we ll data to e ither the NSYDEC C lass GA groundwate r qu al ity 

c riteria or the EPA MCL cr iteria. For this ana lys is the groundwater data co llected during the initi a l 

Expanded Site In spection (ESl) was exc luded s ince the samp ling methodology produced hi ghl y 

turbid samples. During the Rl , two seasona l rou nd s of sampl es were co ll ected using low-flow 

sampling techniques. This provided sampl es with lower turbidity. W hile severa l com mon 

background meta ls such as a luminum, iron, ca lci um , manganese and sodium did exceed their 

respective GA criteri a these metal s were considered to be of lesser concern due to the lower toxicity 

of these meta ls. Other meta ls inc luding antimony, lead and thallium a lso exceeded their respect ive 

C lass GA standard s. 

During the first round of sampling at SEAD- 16, lead was detected in only one we ll , MW-16-3 , at 24. 1 

ug/L, w hi ch is above the EPA MCL of 15 ug/L. However, lead was not detected at or above 15 ug/L 

during the second ro und. Si mil ar ly, during the first ro und antimony was detected at 12.3 ug/L at 

MW 16-3 , w hi ch is above the EPA MCL of 6 ug/L but was not detected at or above 6 ug/L during the 
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second round . This data suggests that the presence of these metals may st ill be due to turbidity. 
A lthough thallium was found at leve ls above the GA criteria, it was suspected to be due to th e 
analyti ca l methodology used and also from turbidity of the sample. The original analys is fo r th allium 
was performed using Inductively Coupled Plasma (I CP), whi ch is susceptible to interference at low 
detection leve ls. Resampling of monitoring well s that exceeded the GA criteria, using the graphite 
furn ace analytica l technique and low-flow sampling techniques, were all non-detectable fo r thallium . 
Accordingly, thallium was eliminated as a COC. Finally, the mean of the site groundwater data was 
a lso compared to the mean of the background data. From thi s analys is only samples with turbidi ty 
measurements less than 50 NTUs were considered. The metals, copper, lead and sodium exceeded 
twice the background mean concentration. No samples from Round I or Round 2 exceeded the 
NYSDEC GA cri te ri a fo r copper. Only one sample from Round I or Round 2 exceeded the EPA 
MCL criteria fo r lead. As prev iously di scussed, lead from thi s monitoring we ll was not detected 
during the second round and was therefore li ke ly to be affected by turbidi ty. For these reasons, 
a lthough in gesti on of groundwater under a res identi al scenar io was not considered spec ifica lly as an 
exposure scenari o, compari son of groundwater concentrati ons to criteria suitabl e as a source fo r 
potabl e water was considered. 

At SEAD-1 7, manganese and thallium were fo und at concentrati ons that exceeded their respective 
NYSDEC GA criteria or the EPA MCL criteri a during the first round . During th e second round of 
sampling onl y aluminum, iron, manganese and sodium were found at concentrati ons that exceeded 
their respective NYSDEC Class GA or EPA MCL criteria. These metals were not considered to pose 
a threat due to reasons di scussed prev iously. 

Moreover, potable water is prov id ed to SEAD-1 6 and SEAD- 17 by the exi sting water supply system 
that is di stributed throughout th e depot. The source of thi s water is from Lake Seneca and is 
chl orin ated prior to use . The water system is part of th e Seneca County Water System. There is no 
reason to assum e that the current water supply system would not be used in the future, espec ially 
s ince the water system has been upgraded in order to supply water to the new Five Po ints Pri son and 
the nearby housi ng fac ility. Groundwater from the overburden aquife r at the depot is of limited use 
as a resource. The saturated thi ckn ess of the overburden aqui fer is thin and would not be able to 
prov ide fl ow to susta in a typica l res identi al dwe lling. Water obta ined fro m the overburden aq uifer 
would also be hi gh in hardness and poss ibly have hi gh so lid content, whi ch would fu1ih er di scourage 
its use as a source of potable water. Private water supply we ll s in the area have to be drill ed to 
hundreds of fee t in bedrock in order to obtai n suffic ient yield and quali ty . There is no reason to 
suspect th at si nce the overburden aqui fer is uncontaminated that the bedrock aqui fer would be 
impacted by these sites . 

14. Comment: EPA di sagrees with the response. Although fo r thi s site a so il cleanup goa l of 1,250 
mg/kg may result in lead concentrat ions in post-remedi al so il s of less than 625 mg/kg, thi s is 
co incidenta l, and not a resul t of th e RAO of 1,250 mg/kg. Therefore, the RAO fo r lead in so il s must 
be rev ised to an average lead concentrati on of 625 mg/kg. See General Comment I above. 
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Response: As di scussed in the response to Genera l Comm ent I, the Army is proposing to remove 

soils with lead concentrations exceeding 125 0 mg/kg only. The Army is not proposi ng a second 

remedial action objective (RAO) to meet an average lead concentration of 625 mg/kg across the s ite. 

A s noted in Section 2.5. 1.1 of the FS, from the ex isting database it is estimated that remova l of so i I 

above 1,25 0 mg/kg for lead would leave 4 out of 39 samples at SEAD- 16, and 2 out of 3 8 sampl es at 

SEAD-17, with lead concentrations greater than 625 mg/kg. The average concentrations have been 

estimated to be 185 mg/kg at SEAD-16 and 3 15 mg/kg at SEAD-17. Confirmation sampling w ill be 

evaluated after excavation of the s ite. If indeed, the lead concentrations are as predicted after 

excavation, the site w ill be protective of all receptors considered . However, if post excavat io n 

sampling indicates that the average concentration of the site exceeds 625 mg/kg, th en a deed 
restriction will be placed on the property to restrict use of the land for res idential purposes as we ll as 

for a child care center. 

15. Comment : It should be indicated in the response whether there is a path way off-s ite v ia the dra inage 

ditches which would allow sediment or drainage ditch soils to migrate to other areas. Fu1ther, it 

should be noted that the ERA with terrestrial endpoints was conducted fo r the drainage ditch so il s and 

the cleanup numbers and post-rem edi at ion results w ill be protective of these terrestrial receptors . 

Response: The purpose of the drainage ditches is to control and transpo1t surface water. This 

pathway was identified in the RI and the conceptual model deve loped in the eco logica l ri sk 

assessment. The surface water control system that ex ists throughout the Depot is interconn ected and 

can potentially transport so lids from one area to another. As noted in Section 3. 1.2 of the RI , 

_drainage ditches at SEAD-16 direct surface water off-site to the southeast, northwest, and due south . 

Secti on 3.2.3 of the RI states that a drai nage swa le at SEAD- 17 traverses the eastern and south ern 

portions of the site and transports surface water to the west. The swa le intersects a we ll -defi ned south 

draining swale th at eventually conn ects into Kendaia Creek. 

The Army agrees that the ERA conducted in th e FS fo r the drainage ditch so il s was perform ed fo r 

terrestrial endpoints and that post remediati on results w ill be protective of these receptors. 

16. Comment: EPA does not agree with the response . Although the site-specific conditions may reflect 

that the soil c leanup goa l of 1,25 0 mg/kg of lead in so il \Nill not resu lt in so il lead concentrat ions 

remaining at concentrati ons above 625 mg/kg, the RAO is still 1,250 mg/kg, w hich impli es that so il s 

may remain onsi te at concentrations up to 1,250 mg/kg. This concentration is ne ither protecti ve fo r 

children at the dayca re center nor for unrestri cted use. The so il lead concentrat ion of 625 mg/kg is 

protective for this populat ion and must be identified as the RAO for this scenar io under the indu stri a l 

settin g. 

Response: Please refer to our response to spec ific comm ent number 14. 

17. Comm ent: There are two paits to this comm ent. The first pait dea ls w ith the use of 1,250 mg/kg as 

an RAO fo r lead in soi ls . EPA does not agree that this va lue is protective fo r the chil d-ca re ce nte r 
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scenario. The second part concern s the appli cation of thi s RAO to the stream bed. In the response to 
comments it is indicated that "according to the fi gures, the extent of the contamination of the so il 
found in the drainage ditches were reasonabl y defined." Please discu ss the dash line remediation limit 
shown on the figures mentioned in the response. 

Response : Disagree. The 1,250 mg/kg concentrations for lead in so il was adopted from guidance 
provided by an EPA workgroup in the document "Recommendation of the Technica l Review 
Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to 
Lead in Soil" . The recommendations of the workgroup, wh ich included an EPA Region II member, 
provided example output from the IEUBK model that showed a range of allowable lead in so il 
concentrations that wou ld be protective of the fetus ofa pregnant woman in a non-res identi al 
scenario. At an allowab le feta l blood lead level of 10 ug/dL the all owable concentrations of lead in 
soil ranged from 750 mg/kg to 1750 mg/kg. The difference between these two va lu es being due to 
th e amount of lead the mother is exposed to from other source. Generall y, background lead in urban 
areas are hi gher. hence the a ll owable levels of lead in so il will tend to be lower, closer to th e 750 
mg/kg leve l. Since the Depot is situated in a rural setting the contribution of lead from outside 
sources in th e area of the Depot are considered to be minimal , hence the selection of 125 0 mg/kg, 
wh ich is the midpoint, was considered conservative. The Army considers protection of a mother and 
her fetus as a reasonable scenario for establishing an upper limit for th e RAO, especially since the 
IEBUK model recomm ends using average so il concentrations for exposure scenarios . 

As described in our response to specifi c comment # 14, it is anticipated that post excavation 
concentrations of lead in soil will be lower than what is considered protective in a child-care scenari o 
.(625 mg/kg) . If the site average is less than 625 mg/kg, the site wi ll be protective of all receptors 
considered . However, if post excavation sa mpling indicates that the average concentrati on of the site 
exceeds 625 mg/kg. then a deed restriction will be placed on the property to restr ict use of the land fo r 
residential purposes as we ll as for a chi Id care center. 

The dash line remediation limit for ditch so il s represents an expected boundary for remediation . The 

areas requiring remed iation have been estimated in order to obtain an est im ate for the quantiti es of 

so il that will require treatment based on the best ava ilabl e informati on. Although data gaps are 

present we do not believe that these should prevent making rem edial decisions. Remediation limits 

have been noted for soi Is with lead concentrations greater than 1250 mg/kg and include cl itch so i Is 

with metal concentrations exceeding maximum metal concentrati ons for the industrial use scenario. 

The limits are based on the data presented in the RI (March 1999). This informat ion is noted on 

Figures 2- 1 through 2-8. Referring to th e 1,250 ppm contour for lead in surface so il , depicted in 

Figure 2-1 of the FS, in addition to the surfici a l so il samples used to depict thi s contour, the 

downwind surface so il data and the soi l collected from the drainage ditches provide additional 

information to support the estimate of lead in so il. These data, combined with surfi cial soil data , limit 

the data gaps that may exist in the southeastern pottion of the site. For example, th e downwind 

surface so il sa mples, SS 16-500-N was located 500 feet south east from the source, i. e. Bui lding 36 7, 

was 33 mg/kg for lead. Fu1ther, the so il sample co llected from the southeastern po11ion of the site at 

ditch locat ion SD 16-4 was 175 mg/kg for lead. These data points confirm that the 1250 mg/kg 
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contour of lead in so il does not extend as fa r as these locati ons. Additiona l samplin g has been 

planned as part of a pre-desi gn sampling program to furth er de lineate the areas . For cost estim atin g 

purposes, an expansion factor of30 percent was used to estimate ex-s itu vo lum es fo r so il and an 

additi onal 10 percent was used to address the uncerta inty of the vo lum e estim ate. A lso, a 

constructi on cost contingency of 25 percent was inc luded. The A rm y be li eves th at thi s approach is 

suffi c ient to eva luate the di ffe rent remedi a l a lternatives and to compl ete the FS. 

23. Comm ent: It is confusing w hy a sedim ent number fo r lead is referenced w hen the Army indicates 

that the dra inage materi a ls are so il s not sediments . The response indi cates that a post-remedi ati on 

ERA (Appendix B) suggests th at five meta ls (antim ony, barium , lead, mercury and tha llium ) in so il 

pose potentia l ri sks to the deer mouse after remediati on to the c leanup level of 1250 ppm of lead. 

Therefore it is un clear how this c leanup goa l can be protecti ve of eco logica l receptors. 

Response: The des ignation of sampl es as SD, i.e. sediment, was establi shed du rin g invest igati on 

planning phase, i.e . workpl an preparation, that did not have the know ledge ga ined by impl em enting 

the investigation. It was g iven thi s des ignation to note that these materi a ls were in contact w ith 

surface wate r. However, s in ce havi ng conducted the investigati on, surface water in these ditches 

adjacent to the s ites were not fill ed w ith surface wate r fo r extended periods, thu s the so il s w ithin these 

ditches a re like ly to be terrestri a l. 

A lthough not noted in the prev ious ro und of responses, th e text had been rev ised to e liminate the 

proposed sedi ment c leanup number that is refe renced in Comm ent 23 of the EPA comments dated 

Aug ust 20, 2000 . 

The post remedi ati on ERA is fo und in A ppendix B of the FS and di scussed in Section 2 .5. 1.1 of the 

FS . The ERA after remediati on of so il s and ditch so il s to the c leanu p leve l of 1250 ppm of lead, di d 

result in haza rd quot ients greater than one fo r fi ve meta ls (refe r to Tab le be low). Of these fi ve 

meta ls, mercury exhibits the only HQ greater than IO (HQ=] 2). The post remedi ati on ERA a lso 

cons idered what ri sk may result if the post remediati on so il s met TAG M s. The HQs that resulted 

were not s ignificantly di ffe rent th an those generated fo r post remedi ati on so il concentrat ions 

predi cted at the s ite . In additi on, when comparin g the ca lcul ated post remedi ati on exposure po int 

concentrati ons (EPCs) to th e TAGM va lues, onl y the EPCs fo r lead and mercury exceeded th e 

TAGM va lue. 
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M eta l Post Post HQ B ased Post Background 

Remediation Remediation on TAGM Remediatio n (TAGM) 

Surface So ils Tota l Soil s HQ va lues fo r Tota l So ils Exposure 

HQ fo r the Deer for the Deer the Deer Exposure Po int 

Mouse Mouse Mouse Po in t Concentration 

Concentrati on (mg/kg) 

(mg/kg) 

Antim ony 2. 1 2 1.6 2.55 3 .59 

B arium 9 8.9 26 93 .9 300 

L ead 1.1 < I < 1 192 2 1.9 

M ercury 12 12 7.8 0 .23 0.1 

T hallium 2.4 2.4 I . I 0 .57 0 .28 

A qualitative analys is leads us to be lieve that despite the e levated HQs, the so il is not expected to 

pose si gnifi cant adverse effects to the env ironm ent after remedi ating so il s w ith lead concentrati on 

exceeding 12 50 mg/kg . The area of the site is small and the habitat it prov ides appears to be 

re lative ly low in divers ity and productivity compared to the who le Depot area. In addition, the future 

land use of SEADs- 16 and 17 has been des ignated fo r indu stria l purposes. Thi s w ill limi t the s ite 

be ing used as a habitat. In general , the proposed c leanup goal of 1250mg/kg fo r lead w ill be 

protective of the environm ent. 

27 . Comm ent: EPA agrees w ith the res ponse . The text in the docum ent should be rev ised to in c lude the 

response. 

R esponse : Agreement noted . The text in Section 2. 3 .1 and Tabl e 2- 1 b w ill be updated . 

29 . Comm ent : EPA di sagrees w ith th e response for the reasons c ited in the response to specifi c 

comm ents 14 and 16 . 

Response : See responses to Comm ents 14 and 16 above . 

32. Comm ent: EPA di sagrees w ith the response fo r the reasons c ited in the response to spec ifi c 

comm ents 14 and 16 . 

Response : See responses to Comm ents 14 and 16 above. 

50 . Comm ent: Aga in the protectiveness (to eco log ica l receptors) of a lead c leanup goa l of 125 0 ppm is 

questi o nabl e. 

Response: See response to Comm ent 23 above. 
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5 1. Comment: The protectiveness of Alternative 2 (excavating and di spos ing contaminated ditch so il ) 

w ill be dependent upon the extent of excavation and the concentrations of contaminants left 

remaining in place. 

Response: Agreed. The protectiveness of A lternative 2 ( installing institutiona l control s; excavat ing 

and di sposing contaminated ditch so il off-site; pl ac ing a c lean so il cover over contaminated s urface 

and subsurface so il s) w ill be dependent on the extent of excavation and the concentrations of 

contaminants left remaining in place. For thi s reason, c leanup verifi cation sampling of the ditch so il 

w ill be conducted at a frequency of I every I 00 linear feet of drainage swa le (see Appendix E of FS). 

C leanup verifi cation sampling will ensure that concentrati ons of contaminants th at are not protecti ve 

of hum an hea lth and the env iro nment are not left behind . T he excavated di tch so il s w ill then be 

di sposed and , if necessary, treated off-s ite. 

59. Comment: As EPA understands the response, the 95% UC L of the ari thm etic mean is based on the 

lognorm a l di stribution of data, w hile the arithmeti c mean was ca lcul ated based on the untransformed 

data set. T herefore, a compari son of these two va lues may not be appro priate. l f thi s re iterat ion of the 

response is correct, EPA agrees and no fu1th er response is necessary. 

Response: Agreed . "False" in the "N orma l?" co lumn of the Appendi x B tables indicates that th e 

95% UC L of the mean is based on a lognorm al di stri but ion of data. In these cases, compa ri son of the 

95%UCL of the mean wi th the arithm et ic mean wou ld not be ap propr iate. 
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APPENDIXE 

SENECA ARMY DEPOT ACTIVITY 

SEAD-16 AND -17 FEASIBILITY STUDY 

DETAIL COST ESTIMATES FOR ALTERNATIVES 2, 4, AND 6 

Introduction 

A deta iled cost estim ate has been developed for the following alternatives: 

Alternative 2 - On-s ite Containment: Institutional Control s/So il Cover 

Alternative 4 - Off-s ite Disposa l: Excavate/Stabilize/Off- site disposal 

Alternative 6 - l1inovative Treatment: Excavate/Wash/Backfi ll coarse fraction /Treat and di spose 

fine fraction in off-site landfill 

The cost est imate was deve loped using the scope of work outlined in Sections 4 and 6 of the FS. 

Quantities used were based on fi gures presented in Section 2. Costs were based on information 

from the Micro Computer Aided Cost Engineering System (MCACES, a component of the Tri­

Service Automated Cost Engineering System, TRACES), Version 1.2 (copyright 1994-1997). 

Quotes from area supp liers, generi c unit costs. vendor info rmat ion, conventional cost esti mating 

guides and prior experience were used to supplement thi s info rmati on. The cost estimates 

presented have been prepared for guidance in project evaluation. The actual costs of th e project 

will depend on true labor and mate rials costs at the time of construction, actual site conditions, 

competitive market conditi on, final project scope, and other va ri ables. 

Construct ion costs include those expenditures required to implement a remedial action. Both 

direct and indirect costs are considered in the development of constructi on cost estimates. Direct 

costs include construct ion costs or expenditures for equipment, labor, and materials required to 

implement a remedial action. Indirect costs include those associated with engineering, 

construction management, and other services necessary to carry out a remedial action . 0 & M 

and monitoring costs, whi ch include labor, maintenance materials, and purchased services, have 

also been est imated . 

Costs of the fo llowing remediation cases have been est imated for each alternative: 

Remedi ate so il with lead concentrati ons greater than 125 0 mg/kg 

• Remedi ate so il with lead concentrations greater than I 000 mg/kg 

• Remediate soi l with lead concentrati ons greater than 400 mg/kg, and 
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• Remediate so il with lead concentrations greater than 400 mg/kg or other metal 

concentrations greater than the TAGM values 

Assumptions 

The following assumptions were used to develop the cost estimates for Alternatives 2, 4, and 6: 

• The contractor(s) will mobilize to the site, c lear and grub the areas of work, establish access 

roads and survey the areas to be remediated. For Alternative 2, it is estimated that 11 acres 

of land w ill require light clearing and grubbing, and for Alternatives 4 and 6, it is estimated 

that .l 3 acres of land will required li ght clearing and grubbing. C learing and grubbing is 

necessary to perfo rm so il excavation, ditch so il excavat ion, and stockpiling. 

• Eros ion control (s ilt fe rice and haybales) w ill be insta ll ed around drainage swa les, excavati on 

areas, and stockpile areas . Eros ion control is necessary to prevent so il particl es from 

mi grating off-site and into drainage swales during construction. Th e eros ion control will be 

ma intained throughout construction. 

• For Alternative 2, a permanent fence wi ll be insta lled around the SEAD- 16 and - 17, 

however, only a temporary fe nce during construction is required for Alternatives 4 and 6. 

• The contractor w ill construct approximate ly 3000 linear feet of access roads. The roads will 

be used to access the excavat ion and stockp il e areas as we ll as to prepa re the stockpil e areas. 

• A surveyor w ill be on site fo r approx im ate ly IO days to layout the excavation areas and 

survey record info rmation . 

• Prior to construct i.on, SEAD- 16 and -1 7 ,viii be investigated by an unexploded ordinance 

(UXO) contractor to assure that the s ite is safe to work on. The UXO contractor w ill screen 

so il , locate and remove ordinances, and work w ith the remediatio n contractor during site 

act iv ities . The screened so ils w ill be pl aced into piles fo r sampling while the material 

removed during the screening process w ill be di sposed of off-s ite. The mater ial removed 

during the screening process may inc lude she ll casi ng, bullets , and rocks. The cost fo r UXB 

c learance and di sposa l of the screened materi a l is not in c luded in this estimate. However, 

the UXB cost is a significant and should be incorporated as part of the cost estimate in the 

fin a l des ign. 

• In situ vo lum es of material are based on the areas and proposed excava ti on depth s presented 

in Table 2- 1, Table 2-2, and Figures 2- 1 through 2-6 . For est imating purposes, an expansion 

facto r of 30 percent was used to est imate ex situ volumes fo r so il , ditch so il , and building 

materi a l. An additional l 0% was used to address the uncertai nty of the vo lum e estimation. A 

conversion facto r of I cubi c ya rd equal s 1.5 tons of mo ist materia l was used for est imating 

purposes. The de lineated areas presented i11 Figures 2- 1 through 2-6 are based on the 

ana lytica l data in the SEAD- 16 and SEAD-17 Remed ia l Invest igation Report (Parson ES. 
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March 1999) . The vo lum e of materia l requiring excavati on, so il coverin g, or so il washing 

may vary depending on the results of the c leanup verifi cation sampling . 

• C leanup verifi cation sampling of the so il will be conducted at a frequency of one sampl e 

every 25 00 square feet ( i.e . 50 ft by 50 ft grids). Thi s frequency w ill be rev ised based on the 

actua l c leanup verifi cation work plan . 

• C leanup verification sampling of the ditch soil w ill be c011ducted at a frequency of one 

sample every I 00 linear feet of drainage swal e. Thi s frequency w ill be rev ised based on the 

actual c leanup veri fication work plan. 

• Building materi a l, excavated ditch so il and so il will be placed in a stockpile area prior to 

treatm ent and/or disposa l. The stockpile areas will be lined (and covered) with a 6-mil 

po lyethy lene liner. Each pile will consist of 150 cubi c ya rds and will occupy a space of 

approx im ate ly I 00 x 100 square feet. Pri or to off-site di sposa l, one compos ite sampl e from 

each pil e w ill be obta ineda nd s.ub111i tt~d fo r TCLP an alysis. 

• TC LP testing fo r off-site di sposa l w ill be conducted at a frequency of one sample every 150 

cubi c yards . Thi s value w ill be rev ised during final des ign after se lection of the off-site 

landfill. 

• Transportati on and disposa l costs are based on quotes from Earthwatch Waste Systems, Inc . 

and C WM Chemi cal Services, L.L. C . Based on these quotes, transportation and disposal of 

RCRA Haza rdous So il ( i.e. so il which fa il s the TCLP test and requires stabilization) can be 

di sposed of off-s ite at a cost of $ 11 7/ton ( inc ludes 6% haza rdous waste tax.) In addition, 

tran sportation and di sposa l of non-hazardous so il ( i.e . so il which passes the TCLP test and 

does not require stabili zation) can be di sposed of in an off-s ite Subtitl e D landfill fo r 

$3 1. 50/ton (o r $47.25/cy). For cost estimating purposes, it has been assumed that a ll 

mate ri a l w ill fa il the TCLP test and w ill require stabili zation prior to off-s ite di sposa l. 

• Materi a l and debris from the Abandoned Deactivation Furnace Building (S-311 ) and the 

Process Suppo1t Buil?ing (366) a_t SEAD- I 6 will be removed and the surfaces w ill be c leaned. 

Debri s and dust w ill be removed from the surface of the furn ace and bo iler stacks. The building 

will not be demo lished as part of this remediation. As presented in Section 2, it is estimat,ed 

that approximate ly I 00 cubic yards ( cy) of material and debri s w i II require removal. Because of 

the limited quanti ty, it is antic ipated that the buildings w ill be c leaned using techniques such as 

sweeping and steam c leaning. The materi a l and debris w ill be co llected, tested, and di sposed of 

at an off- site landfill . Any water used in the treatment process w ill be co llected and treated, 

prior to disposa l. All the a lternatives assume that the building materi a l and debris w ill require 

treatm ent prior to disposa l in an off- site landfill. Drums fo r co llection of misc. debri s as well 

as health and safety personal protective equipment and drum di sposal are inc luded in the cost. 

• Ditch so il w ith meta l concentrations exceeding the respective c leanup leve ls fo r the fo ur 

cases w ill be excavated fro m the dra inage swa les and ditches and stockpil ed on- site fo r 

A lte rnat ives 2, 4, and 6. As presented in Secti on 2 and 6 11 Tabl es 2- 1 and 2-2 , ditch so il w ill 
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be excavated to a depth of I foot, resulting in an estimated in situ volume of 275 , 275 , 532, 

and 532 cy at SEAD-16 and 102, 143,273, and 604 cy at SEAD-17 for the respective cases: 

ditch soil with lead concentration exceeding 1250, 1000, 400 mg/kg and ditch soil with lead 

concentration exceeding 400 or other metal concentrations exceeding the TAGM values. 

Using an expansion factor of 30 percent and an additional factor of 10 percent for the 

uncertainty of the volume estimation, the ex situ volume of ditch soil is estimated to be 528 , 

585 , 1127, and 1590 cubic yards respectively for the four cases. 

• Depending on the specific alternative, the ditch soil will either be processed by soil washing or 

tested, transported, stabilized on-site or off-site as necessary, and disposed of off-site. 

• Cost estimates were developed for Alternatives 2, 4, and 6 based on the intended future land 

use, which is. industrial. This criteria is based on remediating soil with lead concentrations 

greater than 1250 mg/kg. 111 addition , costs required to achieve a level of protectiveness that 

would be suffi~ient -for ·use· under the NYSDOH industrial leve l, USEPA ' s requirement of 

residential lead level , and the NYSDEC requirement for pre-disposal were developed . These 

criteria were based on remediating soil with lead concentrations greater than 1000 mg/kg, 

400 mg/kg, and remediating soil with lead concentrations greater than 400 mg/kg or other 

metal concentrations greate r than the TAGM values , respectively. As presented in Section 2 

and on Tables 2-4 and 2-5, surface soils will be excavated to a depth of 12 inches and 

subsurface soils will be excavated to a depth of 3 feet. 

• The total in situ volume of surface soi l with lead concentrations greater than 1250, 1000, 400 

mg/kg, and with lead concentration exceeding 400 mg/kg or other metal concentrations 

exceeding the T AGM values is estimated to be 3162, 387398, 7406, and 12010 cubic yards, 

respectively. Using an expansion factor of 30 percent and an additional factor of 10 percent 

for the unce1tainty of the volume estimatio n, the ex situ volume of surface soil is estimated to 

be 442 7, 5422, I 0368, and 16814 cubic yards, respectively for the four cases. 

• The total in situ volume of _sub:surface so il with lead concentrations greater than 1250, 1000, 

400 mg/kg, and with lead concentration exceeding 400 mg/kg or other metal concentrations 

exceeding the T AGM va lues is estimated to be 25 , 25 , 183 , and 839 cubic yards, respectively. 

Using an expansion factor of 30 percent and an additional factor of 10 percent for the 

uncertainty of the volume estimation , the ex situ volume of subsurface so il is estimated to be 

35 , 35 , 256, and 11 75 cubic yards, respectively for the four cases. 

• Building Material , excavated soil and ditch soil would be stockpiled and tested for Toxicity 

C haracteristic Leaching Procedure (TCLP) prior to being disposed . Material passing the 

TCLP criteria will be transpo1ted and disposed off-site in a Subtitle D Landfill. Material 

exceeding the TCLP criteria will be stabilized either on-site or off-s ite and then disposed of 

off-site. 

• Based on the estimated ditch so il volume, it is expected that off-site treatment will be more 

cost effect ive than on-s ite treatment. On-s ite treatm ent requires a treatability study, site 
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permittin g, and a spec ia lty contractor, w hich adds to the cost. Therefore, A lte rnative 2 

assumes a ll excavated so il is transported off-s ite fo r treatment and di sposa l. 

• Based on A lternati ve ' s 4 tota l so il and ditch soil ex s itu vo lume, it is expected that off-s ite 

t reatment may be more cost effect ive than on-s ite treatm ent. Therefore, A lternative 4 

assum es a ll excavated materi a l is transported off-site fo r treatm ent and di sposal. However, 

based on conversati ons with Site Remedi at ion Serv ices (East W ind sor, CT), U ni ted Retek 

Corp (Ho llaston, MA), W illiams Env ironmenta l Services, Inc (Atl anta , GA), and Silicate 

Techno logy Corp (Scottsda le, Arizona), the cost to perfo rm ex situ on s ite stabilization for a 

similar vo lume (us ing a pugmill ) could range from $60 to $ 100 per cubic ya rd . In 

conjunction w ith the ex s itu stabilization, off-site transpo11ation and d isposa l in a Subtitl e D 

Landfill would cost an additional $47.25/cy (see above) . Therefore, an est imate to perform 

on-s ite stabilization and off-site d isposa l to a Subtitl e D landfi ll would range fro m $ II O to 

$200 per cubi c yard. On-s ite stabili zation may be a cost effective procedure to di spose of the 

excavated materi a l fo r A lternative 4, however, fo r conservati ve cost compari son purposes, 

A lternat ive 4 assum es a ll excavated so il is transported off-s ite for treatment and di sposal. 

• It is assum ed that approx imate ly one-third of a ll materi a l that is so il washed w ill be_ fine 

gra ined materia l and will require off-site di sposa l. Based on this assumpti on, a tota l fin e 

gra in mate ri a l vo lume ( 1663 , 201 4, 39 17, and 6526 cubi c yards or 1782, 2 158, 3799, and 

6993 tons) is est imated. It is expected that off-s ite treatment may be more cost effective than 

on-s ite treatm ent . Therefore, A lternat ive 6 assum es a ll fi ne gra ined mate ri a l is tra nsported 

off-s ite fo r treatm ent and di sposa l. 

• For A ltern at ive 2, a so il cover cons ist ing of top so il , comm on fill , and fi lter fa bric w ill be 

pl aced over the so il with lead concentrati ons greater than 125 0, 1000, 400 mg/kg, and the so il 

w ith lead concentration exceeding 400 mg/kg or other meta l conentrations greater than T AGM 

va lues . The areas are estim ated to be 85 ,6 10 sf, I 04,8 0 I sf, 201 ,620 sf, and 33 1,824 sf, 

respecti ve ly . For A lternative 4, these areas w ill be backfi ll ed using comm on fill and topso il. 
' 

For A ltern ati ve 6, the coarse gra in materia l w ill be used as backfi ll , and topsoil w ill be 

pl aced to fi na lize the grade and establi sh vegetative growth . Based on ava ilable gra in size 

di stributi ons, it is estimated that approx im ate ly two-thirds of the so il w ill be used as on-s ite 

backfi 11. 

• Swa les and ditches w ill be backfill ed w ith topso il and vegetati ve growth will be establi shed . 

• To remed iate the so il between and around the ra ilroad tracks , the tracks, ti es , and ba llast w ill 

be removed and stockp il ed near the s ite fo r removal/di sposa l by others. The area w ill then 

e ither be covered (A lternat ive 2) or excavated (A lternatives 4 and 6). 
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Post-Closure Monitoring 

• Site groundwater w ill be moni to red on a semi-annual bas is. Currently, there a re seven we ll s 

at SEAD- I 6 and fi ve we ll s at SEAD- 17. These we ll s may be suffi c ient fo r the continued 

monitoring. New well s w ill be installed as necessary to ensure that the monitoring program 

is suffi c ient to detect any mi gration from the area . 

• Ditch so il sampling in Kendaia Creek w ill be conducted on an annua l bas is at four locations 

w ithin the area affected by the dra inage di tches at SEA D- 16 and - 17. The purpose of the 

sampling is to ensure that Kendaia C reek is not be ing contaminated by res idual so il at the 

s ite. 

Operations and Maintenance (0 & M) 

• Alte rnatives 4 and 6 do not require any long term O & M . However, A lternative 2 requires 

0 & M , such as mainta ining vegetation to protect the so il cover. It is assumed that cap 

maintenance will be required 5 to 6 tim es a year and w ill prim aril y consist of mowing. 

Contingencies 

The fo llowing marku ps were used to deve lop the deta il cost estim ates fo r A lternat ives 2, 4, and 6. 

Contractor costs are ca lculated as a percentage of the running tota l as: 

• 5% fo r fi e ld offi ce support. Fie ld offi ce support inc ludes items such as supervision at the j ob, 

site, temporary fac ilities, temporary materi a l storage, temporary utilities, operation and 

maintena_nce of temporary j ob-site fac ilities, preparatory work, health and safety supplies and 
' ~ - . 

requ ii-enients, transportation vehic les, c leanup, and equipm ent costs not chargeable to a specific 

task. 

• 15% fo r home offi ce support. Home office support inc ludes items such as management and 

office staff sa lary and expense, main offi ce building furniture and equipment, utilities , general 

communications and trave l, supplies, genera l business insurance, and taxes. It a lso inc ludes 

job specific items such as engineering and shop drawings/surveys , insurance (project 

coverage), schedules & reports, and quali ty control. 

• I 0% fo r profit. Profit prov ides the contractor w ith an incentive to perfo rm the work as 

effi c iently as poss ible. The profit used in the cost est im ates is based on the current average 

profi t fo r contracto rs in th e Syracuse area. 
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• 4% for bond . The bond rate is based on recommendations from the USACE Engineering 

In structions - Construction Cost Estimates (September 1997) fo r hazardous, toxic and 

radioactive waste (HTRW) projects. 

Owner's cost are calculated as a percentage of running total as: 

• I 0% for design contingency. Des ign contingenc ies inc lude construct ion cost increases due 

to des ign incompleteness, detail changes, alternative design changes, and assoc iated costing 

in accuracy . The design contin gency used is based on recommendations from the USACE 

Engineer ing Instructions - Construct ion Cost Est im ates (September 1997) for remedial 

action projects. 

• 3% for esca lation. Thi s item reflects the cost inflati on beyond the effective pricin g date of 

the base line estimate. A rate of 3% per year is assumed . 

• 25% for construction contingency. Construction contingencies are a reserve for construction 

cost increases due to adverse or unexpected conditions such as unforeseeab le relocations, site 

conditions, utility lines in unknown locations, quantity overrun s, or other unforeseen 

problems beyond interpretation at the time of or after contract award . The construction 

contingency used is based on recommendat ions from the USACE Engineering Instructions -

Construct ion Cost Estim ates (September 1997) for remedial act ion projects and on 

expenence. 

• 3.5% for other costs. Other governm ent costs include the fo llow in g: engineering during 

construct ion (EDC) ( 1.5%), as-builts (0.5%), operat ion and ma intenance (O&M) manua ls 

(0 .5%), and govern ment laborato ry quality assurance ( 1.0%) . These rates are based on 

recomm endati ons from the USACE Engineer ing Instruct ions - Constructi on Cost Esti mates 

(September 1997) for remedial action projects. 

• 8% for constructi on management. T hese rates are based on recomm endations from th e 

USACE Engineering In struction s - Construction Cost Est imates (September 1997) for 

remedial acti on proj ects. 
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PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1250 mg/kg) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title leve ls are taken from t he 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined . The detail items are at LEVEL 6. 

LEVEL 1 WBS Level (Account) 
LEVEL 2 WBS Level 2 (System) 
LEVEL 3 WBS Level 3 (Subsystem ) 
LEVEL 4 User Defined (A ssembl y Category or Other) 
LEVEL 5 User Defined (Assembly or Other) 

PROJEC T DESCRIPTION: 

The following is a summary of t he activities that are presently included in 
Alternative 2. 

On-site Containment: Institutional Controls/Soil Cover 
Mobilize, site prep, clear/grub, erosion contro l, access roads, and 
survey 

- Construct permanent fence (institutional controls) 
Unexploded ordinance clearance 

- Remove material/debris from abandoned buildings at SEAD-16 
Excavate ditch soils 
Stockpile and perform TCLP testing 
Perform cleanup verif ication testing 
Transport ditch soil and bui lding mat er ial failing TCLP criteria to 
stabilization area (on- site or 
off-site) 
Stabi li ze ditch soil and bui lding material exceeding TCLP criteria 

(on-site or off-site) 
- ' Transport and dispose ditch soil and material in an off -site landfill 

Backfill drainage swales with 6-inch topsoil and hydros eed 
Place soil cover (topsoil, common fill & geogrid) over soil > 1250 mg/kg 
and hydroseed 
Demobilize 
Long-term O & Mand monitoring 
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PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

1. Level of Protection A Productivity_% 
2. Level of Protection B Productivity_% 
3 . Level of Protection C Productivity_% 
4. Leve l of Protection D Productivity 85%. 

All activities are conducted . in tevel of Protection D. 

The following daily time breakdown was assumed. 

Level A Level B Level C Level 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Su i t -up/off 60 60 40 10 
Air tank change 160 20 0 0 

wBreaks 60 60 40 30 
Cleanup/decontaminati on 20 20 20 20 

Productive Time (minutes ) 160 300 370 410 

Producti vity: 160/480 300/480 370/480 410/480 
-f X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40 - 140 30 -70 

TIME 00:29:48 
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ALTERNATIVE 2 (SOIL > 1250 mg/kg) 

Th e following list are the areas where there i s the biggest potential for 
changes in cost due to uncertainties: 

1. The area requi ri ng the soil cover could vary based on the result s of the 
c leanup verification sampling. 

2. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

3. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

4. Th e duration and effort t o remediate SEAD-16 could vary depending on 
actual condition of building. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 % for bond 

Owner's cos t are calculated as a percent age of running tota l as 
10 % for desi gn contingency 
3 % for esca lation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Oth er Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, us e 3.5% 

EQUIP ID: NAT 97C Cu rr ency in DOLLAR S CREW ID: NAT99A 

TIME 00:29:48 
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ALTERNATIVE 2 (SOIL > 1250 mg/kg) 
33. Remedial Action 

TIME 00:29:48 

DETAIL PAGE 

33 . 01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33 . 01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06. Ditch Soil 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 528cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
528cy/150cy) 

AFH AA For Disposal: TCLP · Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 528cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/100 
L F) 

33.02.07 . Building Material 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 140cy/150cy) 

AFH AA For Disposal: TCLP -SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1.00 EA 0 793 

4.00 EA 0 0 

0 0 

4.00 EA 0 0 

9.00 EA 0 0 

1.00 EA 0 0 

1. 00 EA 0 0 

1 .00 EA 0 0 

Currency in DOLLARS 

2,500 535 0 3,828 3827.72 

0 0 480 480 120.00 

0 0 920 920 230.00 

0 0 480 480 120.00 

0 0 1,395 1,395 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 

CREW ID: NAT99A UPS ID: UP99EA 
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Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1250 mg/kg) 
33. Remedial Action 

TIME 00:29:48 

DETAIL PAGE 2 

33.03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.03. Site Work 

33.03.02. Clearing, Grubbing, and Fence 
MIL AA Remove and dispose existing 

chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & brush 
rake, light brush 

MIL AA Corner Posts: Fence, CL , set 
n 
cone, 6 1 H, indl, corner post, 
galv stl, 411 

MIL AA Swing Gates: Fence, CL , doubl e 

24' W, indl, gates, swing, 6 1 

high 

1000.00 LF 

11. OD ACR 

12.00 EA 

MIL AA Barbed Wire : Fence, CL, indl, 2600.00 LF 
barbed wire, galv, cost per 
strand 

MIL AA Chain Link Fence : Fence, CL, 6 2600.00 LF 

H, gal v, line past , 9g mesh, 
1-5/811 top rail, 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 
USR AA Roadway stone - 311 deep esl@ 

25% of roadway 

3000.00 LF 
3000.00 LF 

33.03.07 . Remove 2 Rai lrd Tracks 
USR AA Mobilization 1. OD EA 

1. PD EA 
1. do EA. 

USR AA Remove 2 RR tracks at 350 LF 
USR AA Demobilization 

33.03.08. Survey Remediation Area 
USR AA Survey remediation area 10.00 DAY 

52 

176 

6 

0 

27 

547 

0 

0 

0 

0 

0 

0 

1,300 

4,759 

164 

0 

702 

14,690 

1,800 
1,560 

1,094 
17,178 

793 

15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33.03 . 11. Erosion control 
B MIL AA Silt Fence: Installation and 5200.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - stalked 5200.00 LF 
B MIL AA Maintain silt fence and remove 5200.00 LF 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1,092 

2 
35 

26,000 

884 
884 

Currency in DOLLARS 

0 

6,918 

26 

0 

130 

2,314 

4,260 
2,070 

2,500 
3,297 
2,500 

2,500 

0 

2,600 

0 

0 

0 

0 

884 

1,742 

195 

19,613 

0 

17,334 

535 
286 
535 

2,675 

0 

8,346 

5,564 
5,564 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

11,677 

1,074 

1,742 

1,027 

36,617 

6,060 
20,964 

4,129 
20,761 
3,828 

20,175 

0 

36,946 

6,448 
6,448 

1.30 

1061.54 

89.48 

435.38 

0.39 

14.08 

2.02 
6.99 

4129.00 
20760.69 
3828.00 

2017.50 

0.00 

7.11 

1.24 
1.24 
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Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1250 mg/kg) 
33. Remedial Action 

TIME 00:29:48 

DETAIL PAGE 3 

33.07. Building Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

MIL 
33.07. Building Remediation 

Clean up material and debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not 
include overpack.) 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TON 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

USR AA Water treatment 

33.09. Ditch Soil Remediation 

33.09.04. Sitework 

1000.00 GAL 

L MIL AA Excavate and stockpile (volumes 528.00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 35200 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll = $75) (Assum_e 
1 pile or 150cy occupies 100 x 
1 OOsf) 

USR AA Cover stockpi Les w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ ro l l ; 1 ro l l = $ 75) 

RSM AA Seeding, athletic field mix, 
8#/MSFpush spreader 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

33.09.09. Disposal 

52800 SF 

10.17 MSF 

528.00 CY 

HTW AA Transport and Dispose haz waste 566.00 ·TON 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) (377cy x 
1 . 5) 

LABOR ID: NAT99A EQUIP ID : NAT97C 

110 

0 

0 

0 

0 

47 

0 

0 

10 

47 

0 

2,646 

0 

0 

0 

0 

1,056 

0 

0 

257 

1,410 

0 

Currency in DOLLARS 

0 15, 100 

0 0 

0 0 

0 0 

0 0 

1,584 0 

0 3,013 

0 4,520 

0 453 

734 10,299 

0 0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

66,222 

17,746 

546 

4,013 

24,570 

1,000 

2,640 

3,013 

4,520 

710 

12,443 

66,222 

0.40 

545.70 

133. 75 

117 .00 

1.00 

5.00 

0.09 

0.09 

69.79 

23.57 

117.00 
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Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL> 1250 mg/kg) 
33. Remedial Action 

TIME 00:29:48 

DETAIL PAGE 4 

33.09. Ditch Soil Remediation QUANTY UOM MANHOUR LABOR EQUJPMNT MATERIAL . SUBCONTR TOTAL COST UN IT COST 

33.10. Soil Remediation 

33.10. 5. Cover 
RSM AA Fi l ter fabric (includes materia 9512.00 SY 64 1,617 0 12,722 0 14,339 1.51 

l 
and i nsta l lat ion): Drainage, 
fabric, ideal conditions, laid 
in trench, polypropylene 

B Ml L AA CoITJTion fill (6") - Material for 2390.00 TON 0 0 0 11,124 0 11, 124 4.65 
Backfill, includes cost of 
material ( bank sa·nd) and 
delivery (DeWitt 1999) 

AF AA Fi l l, spread borrow w/dozer 223LOO CY . 27 803 1,450 0 0 2,253 1 .01 
(Volumes used for estimate are 
40% greater than in-situ 
volumes) 

MIL AA Loam or topsoil, furnish & 2231.00 CY 197 5,957 3, 101 43 , 518 0 52,576 23.57 
place, imported , 611 deep 
(Volumes used for estimate are 
40% greater than in-situ 
volumes) 

RSM AA Seeding, athleti c field mi x, 85.61 MSF 86 2, 164 0 3,811 0 5,975 69. 79 
8#/MSFpush spreader 

33.26. Demobilization 
TOTAL Decontaminate Equipment 1.00 EA 0 1,321 5,000 2,500 0 8,821 8821.20 

TOTAL Demobilization 1. 00 EA 0 528 2, 500 500 0 3,528 3528.48 

--------- - - - - - - - - - - - - - -- - - - - - - - - - - - - --- --------
TOTAL SEAD-16 and 17 8,005 105,360 45,984 171,367 100,095 422,806 

7 

LABOR ID: NAT99A EQUI P ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Wed 23 Aug 2000 
Eff. Date 10/03/96 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD -16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1250 mg/kg) 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10's) ** 

TIME 00:29:48 

SUMMARY PAGE • 1 

QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UNIT COST 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soil 
33.02 . 07 Building Material 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing, Grubbin 
33.03.06 Roadways 
33.03.07 Remove 2 Railrd T 
33.03.08 Survey Remediatio 
33.03.11 Erosion control 

TOTAL Si te Work 

33.07 Building Remediation 

33.09 Ditch Soil Remediati 

33.09.04 Sitework 
33.09.09 Disposal 

TOTAL Ditch Soil Remedi 

33.10 Soil Remediation 

33 .1 0. 5 Cover 

TOTAL Soil Remediation 

33.26 Demobilization 

33.26.04 Decontaminate Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedial Action 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 

1.00 EA 

3.00 ACR 
1.00 ACR 
1.00 EA 
1. 00 ACR 
1.00 LF 

1. 00 EA 

1.00 EA 

1. 00 EA 
1.00 EA 

1 .00 EA 

1.00 EA 

1.00 EA 

1. 00 EA 
1.00 EA 

1.00 EA 

1.00 EA 

LABOR ID: NAT99A EQU IP ID: NAT97C 

5,290 

5,290 

4,520 
650 

5, 170 

73,820 
37,330 
39,670 
27,870 
68 ,850 

247,540 

59 ,360 

32,220 
91 , 480 

123,700 

119,170 

119,170 

12,190 
4,870 

17,060 

577,290 

530 

530 

450 
60 

520 

7,380 
3,730 
3,970 
2,790 
6,890 

24,750 

5,940 

3,220 
9, 150 

12,370 

11,920 

11,920 

1,220 
490 

1,710 

57, 730 

170 

170 

150 
20 

170 

2,440 
1,230 
1,310 

920 
2,270 

8,170 

1,960 

1,060 
3,020 

4,080 

3,930 

3,930 

400 
160 

560 

1,500 

1,500 

1,280 
180 

1, 470 

20,910 
10,570 
11,240 
7,890 

19,500 

70,110 

16,810 

9,130 
25,910 

35,040 

33,750 

33,750 

3 ,450 
1,380 

4,830 

19,050 163,520 

Currency in DOLLARS 

260 

260 

220 
30 

260 

3,660 
1,850 
1,970 
1,380 
3,410 

12,270 

2,940 

1,600 
4,530 

6,130 

5,910 

5,910 

600 
240 

850 

28,620 

620 

620 

530 
80 

610 

8,660 
4,380 
4,650 
3,270 
8,070 

29,030 

6,960 

3,780 
10,730 

14,510 

13,970 

13,970 

1,430 
570 

2,000 

67,700 

8,370 

8,370 

7,160 
1,030 

8,190 

116,860 
59, 100 

62,800 
44,120 

109,000 

391,870 

93,980 

51,010 
144 ,820 

195,830 

188,650 

188,650 

19,290 
7,720 

27 ,010 

913,900 

8370.61 

8370.61 

7161 . 90 
1027.82 

8189 . 72 

38952 .05 
59097 . 19 
62801.02 
44119.52 

108996.53, 

391870.40 

93978.74 

51009. 13 

144816.98 

195826. 11 

188653.88 

188653.BS 

19290.56 
7716.22 

27006.79 

913896.25 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD - 16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 

SEAD - 16 and 17 
ON-SITE CONTAINMENT 
(SOIL> 1000 mg/kg) 

Designed By: 
Estimated By: 

Prepared By: 

Preparation Date: 

Parsons ES 
Parsons ES 

Parsons ES 

Effective Date of Pricing: 
08/16/00 
10/03/96 
90 Days 

EQUIP ID: NAT97C 

Est Construction Time: 

Sales Tax: 7.0% 

This report is ·not copyrighted, but the information 
contained herein is For Official Use Only. 

M C A C E S f o r W i n d o w s 

Software Copyright (c) 1985-1997 
by Building Systems Design, Inc . 

Release 1.2 

Currency in DOLLARS 

TIME 23:24:13 
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Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD -16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 

PROJECT BREAKDOWN: 

Th e estimate is structured as follows and uses a 2 digit number at each 
level . The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL - l1BS Level (Account) 
LEVEL 2 - WBS Level 2 (System) 
LEVEL 3 WBS Level 3 (Subsystem) 
LEVEL 4 - User Defined (Assembly Category or Other) 
LEVEL 5 User Defined (Assembly or Other) 

PROJECT DESCR IPTION: 

_ The fol lowing is a summary of the activities that are presently inc luded in 
Alternative 2. 

On-site Containment : Institutional Controls/Soil Cover 
Mobilize, site prep, clear/grub , erosion control , access roads, and 
survey 
Construct permanent fence (instituti onal controls) 
Unexp loded ordinance clearance 
Remove material/debr is from abandoned buildings at SEAD-16 
Excavate ditch soils 
Stockpile and perform TCLP testing 
Perform c leanup verification testing 
Transport ditch soi l and building material failing TCLP criteria to 
stabilization area (on-s ite or off-site) 
Stabilize ditch soil and building material exceeding TCLP criteria 
(on-site or off-site) 
Transport and dispo_se_ditch soil and material in an off-site landfill 
Backfill drainjge swales with 6- inch topsoi l and hydroseed 
Place soil cover (topsoil, common fill & geogrid) over soil > 1000 mg/kg 
and hydroseed 
Demobilize 
Long - term O & Mand monitoring 

EQU IP ID: NAT97C Currency in DOLLAR S CREW ID : NA T99A 

TIME 23:24:13 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri - Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required , 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

1. Level of Protection A - Productivity_% 
2. Level of Protection B - Productivity_% 
3 . Level of Protection C - Productivity_% 
4. Level of Protection D - Productivity 85%. 

All activities are 5=ond!,J_cted in .Level of Protection D. 

Th e following daily time breakdown was assumed. 

Level A Level B Level C Level D 
Availiable Time (minutes) 

Non-Productive Time (minutes): 

Safety meetings 
Suit -up/off 
Air tank change 

*Breaks 
Cleanup/decontamination 

Productive Time (minutes) 

480 

20 
60 

160 
60 
20 

160 

480 

20 
60 
20 
60 
20 

300 

480 

10 
40 

0 

40 
20 

370 

480 

10 
10 

0 

30 
20 

410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example : 

Normal Production Rat e (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes ) 60-140 60-140 40-140 30-70 

TIME 23:24:13 

TITLE PAGE 3 

EQUIP ID : NAT97C Currency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD - 16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The area requiring the soil cover could vary based on the results of the 
cleanup verification sampling. 

2. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

3. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

4. The duration and effort . to remediate SEAD-16 could vary depending on 
actual condition of bui Lding. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consis t of: 

*Engineering and Design During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operatio~ and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1 .0% 

Total, use 3.5% 

EQUIP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A 
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04. Si tework . . ......... . . .. ........ .... ....... . .... ... ............ 3 
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06. Demobilization ................................................ 4 

* * * END TABLE OF CONTENTS * * * 

TI ME 23: 24: 13 

CONTENTS PAGE 



Tue 22 Aug 2000 
Eff . Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:24:13 

DETAIL PAGE • 1 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06. Ditch Soils 
HTW AA For Disposal: TCLP, volatile 

organics (SW -846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 585cy/150cy) 

AFH AA For Disposal: TCLP -SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
585cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 585cy/150c/) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/100 
LF) 

33.02.07. Building Material 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 140cy/150 cy 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150 cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1. 00 EA 

4.00 EA 

4.00 EA 

4.00 EA 

10.00 EA 

1.00 EA 

1. 00 EA 

1 .00 EA 

0 793 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Currency in DOLLARS 

2,500 535 0 3,828 3827.72 

0 0 480 480 120.00 

0 0 920 920 230.00 

0 0 480 480 120.00 

0 0 1,550 1,550 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:24:13 

DETAIL PAGE 2 

33.03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.03. Site Work 

33.03.02. Clearing, Grubbing, and Fence 
MIL AA Remove and dispose existing 

chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & brush 
rake, light brush 

MIL AA Corner Posts: Fence, CL, set i 
n 

cone, 6 1 H, indl, co rner post, 
galv stl, 411 

MIL AA Swing Gates: Fence, CL, double 

24' W, indl, gates , swing, 6 1 

high 

1000.00 LF 

11. 00 ACR 

12.00 EA 

4.QO EA 

MIL AA Barbed Wire: Fence, CL, indl, 2600.00 LF 
barbed wire, galv, cost per 
strand 

MIL AA Chain Link Fence: Fence, CL, 6 2600.00 LF 

H, gal v, line post, 9g mesh, 
1-5/8" top rail, 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 311 deep est@ 3000.00 LF 

25% of roadway 

33.03.07. Remove 2 Rai lrd Tracks 
USR AA Mobilization 
USR AA Remove RR tracks at 400 LF 
USR AA Demobilization 

1.00 EA 
1.00 EA 
1. 00 EA 

33.03.08. Survey Remediation Area 
USR AA Survey remediation area 10.00 DAY 

52 

176 

6 

0 

27 

547 

0 

0 

0 

0 

0 

0 

1,300 

4,759 

164 

0 

702 

14,690 

1,800 
1,560 

1,094 
19,220 

793 

15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00ACR 5,481 0 

33.03.11. Erosion control 
B MIL AA Silt Fence: Installation and 5200.00 LF 

material s 
high, polypropylene 

B HTW AA Hay bales - stalked 5200.00 LF 
B MIL AA Maintain si Lt fence and remove 5200.00 LF 

LABOR ID: NAT99A EQUIP ID : NAT97C 

1,092 

2 

35 

26,000 

884 
884 

Currency in DOLLARS 

0 

6,918 

26 

0 

130 

2,314 

4,260 
2,070 

2,500 
3,711 
2,500 

2,500 

0 

2,600 

0 

0 

0 

0 

884 

1,742 

195 

19,613 

0 

17,334 

535 
330 
535 

2,675 

0 

8,346 

5,564 
5,564 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

11,677 

1,074 

1,742 

1,027 

36,617 

6,060 
20,964 

4,129 
23,261 
3,828 

20,175 

0 

36,946 

6,448 
6,448 

1.30 

1061.54 

89.48 

435.38 

0.39 

14.08 

2.02 
6.99 

4129.00 
23260.56 
3828.00 

2017.50 

0.00 

7.11 

1.24 
1.24 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Se rvice Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:24:13 

DETAIL PAGE 3 

33.07. Building Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

MIL 
33.07. Building Remediation 

Clean up material and debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not 
include overpack.) 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs), ) 

HTW AA Transport and Dispose haz wast e 210.00 TON 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

USR AA Water treatment 

33.09. Ditch Soi ls Remediation 

33.09.04. Sitework 

1000.00 GAL 

L MIL AA Excavate and stockpile (volumes 585.00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 39000 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll = $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 58500 SF 
sheeting: Plas tic sheeting: 
6mi l polyethylene liner (1000sf 
/ ro l l; 1 ro l l = $75) 

RSM AA Seeding, athletic field mi x, 
8#/MSFpush spreader 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

33.09.09. Disposal 

11. 29 MSF 

585.00 CY 

HTW AA Transport and Dispose haz waste 627.00 TON 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) (418cy x 
1 . 5) 

LABOR ID: NAT99A EQUIP ID: NAT9 7C 

110 2,646 

0 0 

0 0 

0 0 

0 0 

52 1,170 

0 0 

0 0 

11 285 

52 1,562 

0 0 

Currency in DOLLARS 

0 15,100 0 17,746 0.40 

0 0 546 546 545.70 

0 0 4,013 4,013 133 . 75 

0 0 24,570 24,570 117.00 

0 0 1,000 1,000 1.00 

1,755 0 0 2,925 5.00 

0 3,338 0 3,338 0.09 

0 5,008 0 5,008 0.09 

0 503 0 788 69.79 

813 11,411 0 13,786 23.57 

0 0 73,359 73,359 117.00 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:24:13 

DETAIL PAGE 4 

----- - ------------ -- --- -- - -------------------------------------------------------------------------------------------------- - --
33 .09. Ditch Soi ls Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 
----- ---------------- --- ------------------------ ----- ------- -------- --- ---- ---- --- ------- -- ---- ------ ---- -------------- --------

33. 10. Soil Remediation 

33.10. 5. Cove r 
RSM AA Filter fabric (includes mater i a 11645 SY 78 1,980 0 15,575 0 17,555 1.51 

l 
and installation): Drainage, 
fabric, ideal conditions, laid 
in trench, polypropylene 

B MIL AA COITITlOn fill (6") - Material for 2924.00 TON 0 0 0 13,610 0 13,610 4.65 
Backfill , includes cost of 
material (bank sand) and 
delivery (DeWitt 1999) 

AF AA Fill, spread borrow w/dozer 2_729. 00 CY 33 982 1,774 0 0 2,756 1. 01 
(Volumes used for estimate are 
40% greater than in-situ 
volumes) 

MIL AA Loam or topsoil, furnish & 2729.00 CY 241 7,286 3,793 53,232 0 64,312 23.57 
place, imported, 6" deep 
(Volumes used for estimate are 
40% greater than in-situ 
volumes) 

RSM AA Seeding, athletic field mi x, 104.80 MSF 105 2,649 0 4,665 0 7,314 69.79 
8#/MSFpush spreader 

33.26. Demobilization 
TOTAL Decontaminate Equipment 1.00 EA 0 1,321 5,000 2,SOC 0 8,821 8821.20 

TOTAL Demobilization 1.00 EA 0 528 2,500 500 0 3,528 3528.48 

- - - - - - - - - -- - - - - - - - - --- ----- --------- -----------
TOTAL SEAD-16 and 17 8,099 110,053 47,664 189,293 107,387 454,397 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CRE\.I ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 1000 mg/kg) 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10's) ** 

TIME 23:24:13 

SUMMARY PAGE 

QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UNIT COST 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soils 
33.02.07 Building Material 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing, Grubbin 
33.03.06 Roadways 
33.03.07 Remove 2 Railrd T 
33.03.08 Survey Remediatio 
33.03.11 Erosion control 

TOTAL Site Work 

33.07 Building Remediation 

33.09 Ditch Soils Remediat 

33 .09. 04 Sitework 
33.09.09 Disposal 

1 .DO EA 

1. 00 EA 

1.00 EA 
1 .OD EA 

1.0b EA 

3.00 ACR 
1.00 ACR 
1.00 EA 
1.00 ACR 
1.00 LF 

1. 00 EA 

1 .DO EA 

1 . OD EA 
1 .00 EA 

TOTAL Ditch Soils Remed 1.00 EA 

33.10 Soil Remediation 

33.10. 5 Cover 

TOTAL Soil Remediation 

33.26 Demobilization 

33 .26.04 Decontaminate Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedial Action 

1.00 EA 

1.00 EA 

1.00 EA 
1. 00 EA 

1 .DO EA 

1.00 EA 

, LABOR ID: NAT99A EQUIP ID : NAT97C 

5,290 

5,290 

4,740 
650 

5,390 

73,820 
37,330 
43,120 
27,870 
68,850 

250,990 

59,360 

35,700 
101,340 

·137 , 040 

145 ,800 

145,800 

12 ,190 
4,870 

17,060 

620,930 

530 

530 

470 
60 

540 

7,380 
3,730 
4,310 
2,790 
6,890 

25, 100 

5,940 

3,570 
10,130 

13,700 

14,580 

14,580 

1,220 
L.90 

1, 710 

170 

170 

160 
20 

180 

2,440 
1,230 
1,420 

920 
2,270 

8 , 280 

1,960 

1,180 
3,340 

4,520 

4,810 

4,810 

400 
160 

560 

1,500 

1,500 

1,340 
180 

1,530 

20,910 
10,570 
12,210 
7,890 

19,500 

71 , 090 

16,81 0 

10,110 
28,700 

38,820 

41,300 

41,300 

3,450 
970 

4,420 

62,090 20,490 175,460 

Currency in DOLLAR S 

260 

260 

230 
30 

270 

3,660 
1,850 
2, 140 
1,380 
3,410 

12 , 440 

2,940 

1,770 

5,020 

6,790 

7,230 

7,230 

600 
230 

830 

30 , 760 

620 

620 

560 
80 

630 

8,660 
4,380 
5,060 
3,270 
8,070 

29,430 

6,960 

4,190 
11,880 

16,070 

17,100 

17,100 

1,430 
540 

1,970 

72,780 

8,370 

8,370 

7,500 
1,030 

8,530 

116,860 
59,100 
68,270 
44,120 

109,000 

397 ,340 

93,980 

56,520 
160,420 

216,940 

230,810 

230,810 

19,290 
7,250 

26,540 

982,520 

8370.61 

8370.61 

7500.86 
1027.82 

8528.68 

38952.05 
59097 .19 

68267.84 
44119.52 

108996.53 

397337.22 

93978.74 

56519.17 
160424.46 

216943.63 

230814.44 

230814.44 

19290.56 
7253.25 

26543.81 

982517.14 

CREW ID: NAT99A UPB ID: UP99 EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP SEAD - 16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg) 

SEAD-16 and 17 
ON-SITE CONTAINMENT 
(SOIL > 400 mg/kg) 

Designed By: Parsons ES 
Estimated By: Parsons ES 

Prepared By: Parsons ES 

Preparation Date: 08/16/00 
Eff ective Date of Pricing: 10/03/96 

Est Construction Time: 90 Days 

Sales Tax: 7.0% 

"r Thi s report is not copyrighted, but the information 

EQUIP JD: NAT9 7C 

contained herein is For Offici a l Use Only. 

M C A C E S f o r W i n d o w s 
Software Copyright (c ) 1985-1997 
by Building Systems Desig~, Inc . 

Rel ease 1. 2 

Currency in DOLL AR S 

TIME 23:26:55 

TITLE PAGE 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg ) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
leve l. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title leve ls are user defined. The detail items are at LEVEL 6 . 

LEVEL - WBS Level (Account) 
LEVEL 2 - WBS Level 2 (System) 
LEVEL 3 WBS Level 3 (Subsystem) 
LEVEL 4 User Defined (Assembly Category or Oth er) 
LEVEL 5 User Defined (Assembly or Ot her) 

PROJECT DESCRIPTION: 

Th e following is a sunmary of the activities that are presentl y included in 
Alternative 2. 

On -s ite Containment: Institutional Controls/Soi l Cover 
Mobilize , site prep, clear/grub, erosion contro l , access roads, and 
survey 
Construct permanent fence (ins titutional controls) · 
Unexploded ordinance c learance 
Remove mater ial / deb ris from abandoned buildings at SE AD -16 
Excavate dit ch soi ls 
Stockp il e and perform TCLP testing 
Perform cleanup verification test ing 
Transport ditch soil and building material failing TCLP criter ia to 
stabilization area (on- si te or off-site) 
Stabilize dit ch soil and building material exceeding TCLP cri t eria 
(on-s i t e or off -s ite) 
Tra nsport and dispos e dit ch so i l and mate rial in an off-s ite landfill 
Backfill drainage swales with 6-inch topsoil and hyd roseed 
Place soil cover (topsoil , conman fill & geogrid) over soil > 400 mg/kg 
and hydroseed 
Demobilize 
Long -term O & Mand monit oring 

EQUI P ID: NAT9 7C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:26:55 

TITLE PAGE 2 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -S ITE CONTAINMENT 

ALTERNATIVE 2 (SOIL> 400 mg/kg) 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as follows: 

1. Level of Protection A Productivity_% 
2. Level of Protection B Productivity_% 
3. Level of Protection C Productivity_% 
4. Level of Protection D Productivity 85%. 

All activities ar e_ conducted in Level of Protection D. 

The fol lowing dai Ly time breakdown was assumed. 

Level A Leve l B Level C Level 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meet ings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (m inutes ) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Exampl e : 

Normal Production Rate (CY/HR) 250 250 250 250 
X Producti vity .33 .63 . 77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes ) 60-140 60-140 40-140 30-70 

TIME 23:26:55 

TITLE PAGE 3 
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Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The area requiring the soil cover could vary based on the results of the 
cleanup verification sampling. 

2. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

3. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

4. The duratjon and e_Uort _ to re_medi.ate SEAD-16 could vary depending on 
actual condition of building. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 

· 4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, use 3.5% 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:26:55 
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DETAI LED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES ) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNAT IVE 2 (SOIL > 400 mg/kg) 
33. Remedial Action 

TIME 23:26:55 

DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mob i lization 
USR AA Mobilization 1.00 EA 0 793 2,500 535 0 3,828 3827.72 

33 .02. Sampling, & Testing 

33 .02 . 06 . Ditch Soi ls 
HTW AA For Disposal: TCLP, volatile 8 .00 EA 0 0 0 0 960 960 120 .00 

organics ( SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy : 1127cy/150cy) 

AFH AA For Disposal : TCLP-SVOCs 8 .00 EA 0 0 0 0 1,840 1,840 230 .00 
(SW-846 Methods 1311 & 8270A ) , 
soil (Severn Trent Lab, 9/99 ) 
(Assume 1 samp le every 150 cy : 
1127cy/150cy) 

AFH AA For Disposal: TCLP - Metals 8.00 EA 0 0 0 0 960 960 120 .00 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 1127cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 18.00 EA 0 0 0 0 2,790 2,790 155.00 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/100 
LF) 

33.02.07. Building Material 
HTW AA For Disposa l : TCLP, vo latile 1. 00 EA 0 0 0 0 120 120 120 .00 

organics (SW -846 Methods 
1311&8240) , soil (Severn Trent 
Lab, 9/99) (Assume 1 sample _ 
every 150 cy: 140cy/150cy) 

AFH AA For Disposal : TCLP·SVOCs 1.00 EA 0 0 0 0 230 230 230. 00 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 samp le every 150 cy: 
140cy/150cy) 

AFH AA For Disposal : TCLP - Metals 1. 00 EA 0 0 0 0 120 120 120.00 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD -16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg) 
33 . Remedial Act ion 

TIME 23:26:55 

DETAIL PAGE 2 

33.03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.03. Site Work 

33.03.02. Clearing, Grubbing, and Fence 
MIL AA Remove and dispose existing 

chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & brush 
rake, light brush 

MIL AA Corner Posts: Fence, CL, set i 
n 
cone, 6 1 H, indl ,· cor ne r post, 
galvstl, 411 

MIL AA Swing Gates : Fence , CL, doubl e 

24' W, indl, gates, swing , 6' 
high 

1000.00 LF 

11 .00 ACR 

12.00 EA 

4.00 -EA -

MIL AA Barbed Wire: Fence, CL, indl, 2600.00 LF 
barbed wir e , galv, cost per 
strand 

MIL AA Chain Link Fence: Fence, CL, 6 2600.00 LF 

H, gal v, l i ne post, 9g mes h, 
1-5/8 11 top rail, 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 311 deep esl @ 3000.00 LF 

25% of roadway 

33 .03 .07. Remove 2 Railroad Tracks 
USR AA Mobilization 
USR AA Remove 2 Railroad Tracks at 450 

LF 
USR AA Demobilization 

1.00 EA 
1.00 EA 

1.00 EA 

33.03.08. Survey Remediation Area 
USR AA Survey remediation area 10.00 DAY 

52 

176 

6 

0 

27 

547 

0 

0 

0 

0 

0 

0 

1,300 

4,759 

164 

0 

702 

14,690 

1,800 
1,560 

1,094 
22,453 

793 

15,000 

33 .03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33.03. 11. Eros ion control 
B MIL AA Silt Fence: Installation and 5200.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - stalked 
B MIL AA Maintain silt f enc e and remove 

LABOR ID: NAT99A EQUIP ID: NAT97C 

5200.00 LF 
5200.00 LF 

1,092 

2 
35 

26,000 

884 
884 

Currency in DOLLARS 

0 

6,918 

26 

0 

130 

2,314 

4,260 
2, 070 

2,5 00 
4,295 

2,500 

2,500 

0 

2,600 

0 

0 

0 

0 

884 

1,742 

195 

19,613 

0 

17 ,334 

535 
439 

535 

2,675 

0 

8,346 

5,564 
5,564 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

11,677 

1,074 

1,742 

1,027 

36,617 

6,060 
20,964 

4,129 
27,187 

3,828 

20,175 

0 

36,946 

6,448 
6,448 

1.30 

1061.54 

89.48 

435.38 

0.39 

14.08 

2.02 
6.99 

4129.00 
27186. 70 

3828.00 

2017.50 

0.00 

7.11 

1. 24 
1.24 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg) 
33. Remedial Action 

TIME 23:26:55 

DETAIL PAGE 3 

33.07. Building Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

MIL 
33.07. Building Remediation 

Clean up material and debr i s 
within building 

USR AA Transportati on of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not 
inc lude overpack.) 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Inc ludes 7% sales tax. Does 
NOT inc lude transportation. 
Price quot ed under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TON 

bulk solid, inc ludes 6% 
disposal taxes & fees 
(Earth watch, 07/00) 

USR AA Water treatment 

33.09 . Ditch Soils Remediation 

33.09.04. Sitework 

1000.00 GAL 

L MIL AA Excavate and stockpile (volumes 1127.00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 75200 SF 
6mil polyethy lene line r (1000sf 
/ ro l l ; 1 rel l = $75) ( Assume 
1 pile or 15Dcy occupies 100 x 
100s f) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ roll; 1 roll= $75) 

RSM AA Seeding, athletic f ie ld mix, 
8#/MSFpush spreader 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

33.09.09 . Disposal 

112700 SF 

21.75 MSF 

1127.00 CY 

HTW AA Transport and Dispose haz waste 1208.00 TON 

bulk solid , includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) (805 cy x 
1. 5) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

110 2,646 

0 0 

0 0 

0 0 

0 0 

100 2,254 

0 0 

0 0 

22 550 

99 3,009 

0 0 

Currency in DOLLARS 

0 

0 

0 

0 

0 

3,381 

0 

0 

0 

1,567 

0 

15, 100 

0 

0 

0 

0 

0 

6,437 

9,647 

968 

21,983 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

141 ,336 

17,746 

546 

4,013 

24,570 

1,000 

5,635 

6,437 

9,647 

1,518 

26,559 

141,336 

0.40 

545.70 

133.75 

117 .00 

1.00 

5.00 

0.09 

0.09 

69.79 

23.57 

117.00 

CREW ID : NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg ) 
33. Remedial Action 

TIME 23:26:55 

DETAIL PAGE 4 

33.09. Ditch Soils Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. 10. Soil Remediation 

33 . 10. 5. Cover 
RSM AA Filter fabric (includes materia 22402 SY 150 3,808 0 29,963 0 33,771 1. 51 

l 
and installation) : Drainage, 
fabric, ideal conditions, laid 
in trench, polypropy lene 

B Ml L AA Co1TYTion f i l l (6") - Material for 5692.00 TON 0 0 0 26,493 0 26 , 493 4.65 
Backfi l l, includes cost of 
materi a l (bank sand) and 
delivery (DeWitt 1999) 

AF AA Fill, spread borrow w/dozer 5312.00 CY 64 1,912 3,453 0 0 5,365 1. 01 
(Volumes used for estimate are 
40% greater than in-situ 
volumes ) 

MIL AA ~oam or topsoil, furnish & 5312.00 CY 469 14,183 7,384 103,616 0 125,183 23.57 
place, imported, 611 deep 
(Volumes used for estimate are 
40% greater than in-situ 
volumes) 

RSM AA Seeding, athletic field mi x, 201.62 MSF 202 5,097 0 8,975 0 14,071 69.79 
8#/MSFpush spreader 

33.26. Demobilization 
TOTAL Decontaminat e Equipment 1.00 EA 0 1,321 5,000 2,500 0 8,821 8821.20 

TOTAL Demobilization 1.00 EA 0 528 2,500 500 0 3,528 3528.48 

- - - - - - - - - --------- - - - - - - - -- ----- --- - -----------
TOTAL SEAD-16 and 17 8 , 633 128,185 55,897 290,143 178,484 652,709 

LABOR ID : NAT99A EQUIP ID: NAT 97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff . Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soils 
33.02.07 Building Mat er ial 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing, Grubbin 
33.03.06 Roadways 
33.03.07 Remove 2 Railroad 
33.03.08 Survey Remediatio 
33.03 . 11 Erosion control 

TOTAL Site Wor k 

33.07 Building Remediation 

33.09 Ditch Soils Remediat 

33.09.04 Sitework 
33.09.09 Disposal 

TOTAL Ditch Soils Remed 

33.10 Soil Remediation 

33.10. 5 Cove r 

TOTAL Soil Remediation 

33.26 Demobilization 

33 .26.04 Decontaminat e Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedia l Action 

TIME 23:26:55 Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg) SUMMARY PAGE 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10's) ** 

QUANTY UOM 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 

1.00 EA 

3.00 ACR 
1.00 ACR 
1 .00 EA 
1.00 ACR 
1 .00 LF 

1.00 EA 

1. 00 EA 

1 .00 EA 
1.00 EA 

1.00 EA 

1.00 EA 

1.00 EA 

1.00 EA 
1. 00 EA 

1 .00 EA 

1 .00 EA 

CONTRACT DES CONT ESCALATN CON CONT 

5,290 

5,290 

9,050 
650 

-9, 700 

73,820 
37,330 
48,550 
27,870 
68,850 

256,41 0 

59,360 

68,790 
195,240 

264,03-□ 

283,020 

283,020 

12,190 
4,870 

17,060 

894,870 

530 

530 

900 
60 

970 

7,380 
3,730 
4,850 
2,790 
6,890 

25,640 

5,940 

6,880 
19,520 

26,400 

28,300 

28,300 

1,220 
490 

1,710 

89,490 

170 

170 

300 
20 

320 

2,440 
1, 230 
1,600 

920 
2,270 

8,460 

1,960 

2,270 
6,440 

8,710 

9,340 

9,340 

400 
160 

560 

1,500 

1,500 

2,560 
180 

2,750 

20,910 
10,570 
13,750 
7,890 

19,500 

72,630 

16,810 

19,480 
55,300 

74,790 

80,170 

80,170 

3,450 
1,380 

4,830 

29,530 253 , 470 

OTHER CON MGMT TOT AL COST 

260 

260 

450 
30 

480 

3,660 
1,850 
2,410 
1,380 
3,410 

12,710 

2,940 

3, 410 
9,680 

13,090 

14,030 

14,030 

600 
240 

850 

620 

620 

1,060 
80 

1,140 

8,660 
4,380 
5,690 
3,270 
8,070 

30,070 

6,960 

8,070 
22,890 

30,960 

33,190 

33,190 

1,430 
570 

2,000 

8,370 

8,370 

14,320 
1,030 

15,350 

116,860 
59,100 
76,850 
44,120 

109,000 

405 ,920 

93,980 

108,900 
309,080 

417,980 

448,050 

448,050 

19,290 
7,720 

27,010 

44,360 104,940 1,416,660 

UNI T COST 

8370.61 

8370.61 

14323.81 
1027.82 

15351.62 

38952.05 
59097 . 19 
76853.68 
44119.52 

108996.53 

405923.07 

93978.74 

108896.39 
309079.35 

417975.74 

448049.01 

448049.01 

19290.56 
7716.22 

27006.79 

1416655.58 

LABOR ID : NAT99A EQUIP ID: NAT97C Cu rrency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg+ TAGM) 

SEAD-16 and 17 
ON-SITE CONTAINMENT 

(SOIL: Lead> 400 mg/kg and 
· othei metals> TAGMs) 

Designed By: 
Estimated By: 

Prepared By: 

Preparation Date: 

Parsons ES 
Parsons ES 

Parsons ES 

Effective Date of Pricing: 
08/16/00 
10/03/96 
90 Days 

EQUIP ID: NAT97C 

Est Construction Time: 

Sales Tax: 7.0% 

This ~~p~rt i ~ not cdpyrighted, but the information 
contained herein is For Official Use Only. 

MCACES for Window s 
Software Copyright (c) 1985-1997. 
by Building Systems Design, Inc. 

Release 1.2 

Currency in DOLLARS 

TIME 23:31:30 

TITLE PAGE 

CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP SEAD-16 and 17 · ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg+ TAGM) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL WBS Level 1 (Account) 
LEVEL 2 WBS Level 2 (System) 
LEVEL 3 WBS Level 3 (Subsystem ) 
LEVEL 4 User Defined (Assembly Category or Other) 
LEVEL 5 · User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The fo l lowing is a sulTl!lary of the activities t hat are presently included in 
Alternative 2. 

On-site Containment : Institutional Controls/Soil Cover 
Mobilize, site prep , clear/grub, erosion control, access roads, and 
survey 
Construct permanent fence (institutional controls) 
Unexploded ordinance clearance 
Remove material/debris from abandoned buildings at SEAD-16 
Excavate ditch soils 
Stockpile and perform TCLP testing 
Perform cleanup verification testing 
Transport ditch soil and building material failing TCLP criteria to 
stabilization area (on -site or off-site) 
Stabilize ditch soil and building material exceeding TCLP criteria 

(on-site or off-site) 
· Transport and dispose ditch soil and material in an off-site landfill 
· 'Backfill drainage swales with 6-inch topsoil and hydroseed 

Place soil cover (topsoil, colTl!lon fi l l & geogrid) over soil with lead 
concentrations> 400 mg/kg or other metals> TAGM 
and hydroseed 
Demobi l ize 
Long - term O & Mand monitoring 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:31:30 

TITLE PAGE 2 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL> 400 mg/kg+ TAGM) 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as follows: 

1. Level of Protection A Productivity_% 
2. Level of Protection B Productivity_% 
3. Level of Protection C Productivity_% 
4. Level of Protection D Producti vity 85%. 

- -.. :._ 

All activities are conducted -in Level of Protection D. 

The following daily time breakdown was assumed. 

Level A Level B Level C Level 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Producti vity: 160/480 300/480 370/480 410/480 
":f X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40-140 30-70 

TIME 23:31 :30 

TIJLE PAGE 3 
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Eff. Oate 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg+ TAGM) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The area requiring the soil cover could vary based on the results of the 
cleanup verification sampling. 

2. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

3. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

4. The duration and effort to remediate SEAD-16 could vary depending on 
actual condition of building. 

Contractor cos t s are calculated as a percentage of running tot a l as 
5 % for field office support 
15 % for home office support 

· 10 % for profit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other cos ts 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1 .0% 

Total, use 3.5% 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 
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DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg+ TAGM) 
33. Remedial Action 

TIME 23:31 :30 

DETAIL PAGE 

33.01. Mobilization OUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06 . Ditch Soils 
HTW AA For Disposal: TCLP, volatil e 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 1590cy/150cy) 

AFH AA For Disposal: TCLP -SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
1590cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 1590cy/ 150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/100 
LF) 

33.02.07. Building Material 
HTW AA For Disposal: TCLP , volatile 

organics (SW -846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (A ssume 1 sample 
every 150 cy: 140cy/150cy) 

AFH AA Fo r Disposal: TCLP-SVOCs 
(SW -846 Methods 1311 & 8270A), 
so il (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

LABOR ID : NAT99A EQUIP ID: NAT97C 

1.00 EA 0 793 

11.00 EA 0 0 

11·.00 EA 0 0 

11.00 EA 0 0 

22.00 EA 0 0 

1 .00 EA 0 0 

1 .00 EA 0 0 

1.00 EA 0 0 

Curr ency in DOLLARS 

2,500 535 0 3,B28 3827. 72 

0 0 1,320 1,320 120.00 

0 0 2,530 2,530 230.00 

0 0 1,320 1,320 120.00 

0 0 3,410 3,410 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 
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Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL> 400 mg/kg+ TAGM) 
33. Remedial Action 

TIME 23:31:30 

DETAIL PAGE 2 

33.03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.03. Site Work 

33.03.02. Clearing, Grubbing, and Fence 
MIL AA Remove and dispose existing 

chain link fence: Site dml, 
chai n link fence, remove & 
salvage for reuse 

1000.00 LF 

AF AA Clearing, brush w/dozer & brush 11 .00 ACR 
rake, light brush 

MIL AA Corner Posts: Fence, CL, set i 
n 
cone, 6 1 H, indl, corner post, 
galv stl, 411 

12.00 EA 

MIL AA Swing Gates: Fence, CL, double 4 .·oo ·E·A 

24 ' W, indl, gates, swing , 6 1 

high 
MIL AA Barbed Wire: Fence , CL, indl, 2600.00 LF 

barbed wire, galv, cost per 
strand 

MIL AA Chain Link Fence: Fence, CL, 6 2600.00 LF 

H, gal v , l i ne post, 9g mesh, 
1-5/8 11 top rail, 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 311 deep esl@ 3000.00 LF 

25% of roadway 

33.03.07. Remove 2 Railroad Tracks 
USR AA Mobilization 1 .00 EA 
USR AA Remove 2 Railroad Tracks at 450 . 1.00 EA ­

LF 
USR AA Demobilization 1.00 EA 

33.03.08. Survey Remediation Area 
USR AA Survey remediation area 10.00 DAY 

52 

176 

6 

0 

27 

547 

0 

0 

0 

0 

0 

0 

1,300 

4,759 

164 

0 

702 

14,690 

1,800 
1,560 

1,094 
22 , 453 

793 

15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33.03. 11. Erosion control 
B MIL AA Silt Fence: Installation and 5200 . 00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - stalked 5200.00 LF 
B MIL AA Maintain silt fence and remove 5200.00 LF 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1,092 

2 

35 

26,000 

884 
884 

Cur rency in DOLLARS 

0 

6,918 

26 

0 

130 

2,314 

4,260 
2,070 

2,500 
4 , 295 

2,500 

2,500 

0 

2,600 

0 

0 

0 

0 

884 

1,742 

195 

19,613 

0 

17,334 

535 
439 

535 

2,675 

0 

8,346 

5,564 
5,564 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

11,677 

1,074 

1,742 

1,027 

36,617 

6,060 
20,964 

4,129 
27,187 

3,828 

20,175 

0 

36,946 

6,448 
6,448 

1.30 

1061.54 

89.48 

435.38 

0.39 

14.08 

2.02 
6.99 

4129.00 
27186.70 

3828.00 

2017.50 

0.00 

7.11 

1.24 
1.24 

CREW ID: NAT99A UPB ID : UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri - Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD - 16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg+ TAGM) 
33. Remedial Action 

TIME 23:31 :30 

DETAIL PAGE 3 

33 .07. Building Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

MIL 
33.07. Building Remediation 

Clean up material and debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not 
include overpack.) 

44100 SF 

1. 00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TON 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

USR AA Water treatment 

33.09. Ditch Soils Remediation 

33.09.04. Sitework 

1000.00 GAL 

L MIL AA Excavate and stockpile (volumes 1590.00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 106100 SF 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assum_e 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) 

RSM AA Seeding, athletic field mix, 
8#/MSFpush spreader 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

33 . 09.09. Disposal 

159100 SF 

30 .68 MSF 

1590.00 CY 

HTW AA Transport and Dispose haz waste 1704.00 ·TON 

bu l k sol id, includes 6% 
d isposal taxes & f ees 
(Earthwatch, 07/00) (1136cy x 
1 .5) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

110 

0 

0 

0 

0 

141 

0 

0 

31 

140 

0 

2,646 

0 

0 

0 

0 

3,180 

0 

0 

776 

4,245 

0 

Currency in DOLLARS 

0 

0 

0 

0 

0 

4,770 

0 

0 

0 

2,210 

0 

15, 100 

0 

0 

0 

0 

0 

9,082 

13,619 

1,366 

31,015 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

199,368 

17,746 

546 

4,013 

24,570 

1,000 

7,950 

9,082 

13,619 

2, 141 

37,470 

199,368 

0.40 

545.70 

133.75 

117.00 

1.00 

5.00 

0.09 

0.09 

69.79 

23.57 

117 .00 
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Tue 22 Aug 2000 
Eff. Oate 10/03/96 
DETAILED ESTIMATE 

Tri - Service Automated Cost Engineering System (TRACES) 
PROJECT CAP SEAD -16 and 17 - ON-SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg+ TAGM) 
33. Remedial Action 

TIME 23:31:30 

DETAIL PAGE 4 

33 . 09. Ditch Soils Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL . SUBCONTR TOTAL COST UNIT COST 

33.10. Soil Remediation 

33 .10 . 5. Cover 
RSM AA Fi lter fabric (includes materia 36869 SY 247 6,268 0 49,312 0 55,580 1.51 

l 
and installation): Drainage, 
fabric, ideal conditions, laid 
in trench, polypropylene 

B MIL AA Common fill (6") - Material for 9637.00 TON 0 0 0 44,855 0 44,855 4.65 
Backfill, includes cost of 
material ( bank sa·nd) and 
delivery (DeWitt 1999) 

AF AA Fill, spread borrow w/dozer 8994.00 CY 108 3,238 5,846 0 0 9,084 1.01 
(Volumes used for estimate are 
40% greater than in-situ 
volumes) 

MIL AA Loam or topsoil, furnish & 8994.00 CY 793 24,014 12,502 175,438 0 211,954 23.57 
place, imported , 611 deep 
(Volumes used for estimat e are 
40% greater than in-situ 
volumes) 

RSM AA Seeding, athletic field mi x, 331.82 MSF 332 8,388 0 14,770 0 23,158 69.79 
8#/MSFpush spreade r 

33.26. Demobilizat i on 
TOTAL Decontaminate Equipment 1.00 EA 0 1,321 5,000 2,500 0 8,821 8821.20 

TOTAL Demobilization 1. 00 EA 0 528 2,500 500 0 3,528 3528.48 

---- ----- - - - - - - - - - - - - - - - --- ------ -- - -----------
TOTAL SEAD-16 and 17 9,320 147,480 65,440 421 , 517 238,546 872,984 

·t 
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Tue 22 Aug 2000 
Eff . Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soi ls 
33.02.07 Building Material 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing, Grubbin 
33.03.06 Roadways 
33.03.07 Remove 2 Railroad 
33.03.08 Survey Remediatio 
33.03.11 Erosion control 

TOTAL Si te Work 

33 . 07 Building Remediation 

33.09 Ditch Soils Remediat 

33.09.04 Sitework 
33.09.09 Disposal 

TOTAL Ditch Soi ls Remed 

33.10 Soil Remediation 

33.10 . 5 Cover 

TOTAL Soil Remediation 

33.26 Demobilization 

33.26.04 Decontaminate Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedial Action 

TIME 23:31 :30 Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT CAP_ SEAD-16 and 17 - ON -SITE CONTAINMENT 

ALTERNATIVE 2 (SOIL > 400 mg/kg+ TAGM) SUMMARY PAGE • 1 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10's) ** 

QUANTY UOM 

1. 00 EA 

1. OD EA 

1.00 EA 
1. 00 EA 

1. 00 EA 

3.00 ACR 
1.00 ACR 
1.00 EA 
1. 00 ACR 
1 .OD LF 

1. 00 EA 

1. 00 EA 

1.00 EA 
1.00 EA 

1.00 EA 

1.00 EA 

1.00 EA 

1. 00 EA 
1. 00 EA 

1. 00 EA 

1. 00 EA 

CONTRACT DES CONT ESCALATN CON CONT 

5,290 

5,290 

11,850 
650 

12,500 

73,820 
37,330 
48,550 
27,870 
68,850 

256,410 

59,360 

97,060 
275,400 

372,460 

476,070 

476,070 

12,190 
4,870 

17,060 

530 

530 

1,190 
60 

1,250 

7,380 
3 , 730 
4,850 
2,790 
6,890 

25,640 

5,940 

9,710 
27,540 

37,250 

47,610 

47,610 

1,220 
490 

1,710 

1,199,150 119,920 

170 

170 

390 
20 

410 

2,440 
1, 230 
1,600 

920 
2,270 

8,460 

1,960 

3,200 
9,090 

1,500 

1,500 

3,360 
180 

3,540 

20,910 
10 , 570 
13,750 
7,890 

19,500 

72,630 

16,810 

27,490 
78,010 

12,290 105,500 

15,710 134,850 

15,710 134,850 

400 
160 

560 

3,450 
1,380 

4,830 

39,570 339,660 

OTHER CON MGMT TOTAL COST 

260 

260 

590 
30 

620 

3,660 
1,850 
2,410 
1,380 
3,410 

12,710 

2,940 

4,810 
13,650 

18,460 

23,600 

23,600 

600 
240 

850 

620 

620 

1,390 
80 

1,470 

8,660 
4 ,380 
5,690 
3,270 
8,070 

30,070 

6,960 

11,380 
32,300 

43,680 

55,830 

55,830 

1,430 
570 

2, 000 

8,370 

8,370 

18,760 
1,030 

19,790 

116,860 
59,100 
76,850 
44,120 

109,000 

405,920 

93,980 

153,650 
435,990 

589,640 

753,650 

753,650 

19,290 
7,720 

27,010 

59,440 140,620 1,898,360 

UNIT COST 

8370.61 

8370.61 

18763.10 
1027.82 

19790.91 

38952.05 
59097.19 
76853.68 
44119.52 

108996.53 

405923.07 

93978. 74 

153652.77 
435986.10 

589638.87 

753653.74 

753653.74 

19290.56 
7716.22 

27006.79 

1898362. 73 
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LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) 

SEAD-16 and 17 
OFF-SITE DISPOSAL 

(SOIL> 1250 mg/kg) 

Designed By: 
Estimated By: 

Prepared By: 

Preparation Date: 

Parsons ES 
Parsons ES 

Parsons ES 

Effective Date of Pricing: 
08/17/00 
10/03/96 
90 Days 

7f 

EQUIP ID: NAT97C 

Est Construction Time: 

Sales Tax: 7.0% 

This report is not copyrighted, but the information 
contained herein is For Official Use Only. 

M C A C E S f o r W i n d o w s 
Software Copyright (c) 1985-1997 
by Building Systems Design, Inc. 

Release 1.2 

Currency in DOLLARS 

TIME 23:41:50 
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Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail it ems are at LEVEL 6. 

LEVEL WBS Level (Account) 
LEVEL 2 - WBS Level 2 (System) 
LEVEL 3 - WBS Level 3 (Subsystem) 
LEVEL 4 User Defined (Assembly Category or Other) 
LEVEL 5 User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The following is a surrmary of the activities that are presently included in 
Alternative 4. 

Off-Site Disposal : Excavate/Stabilize/Off-site Disposal 
Mobilize, site prep, clear/grub , erosion control, access roads, and 
survey 

- Unexploded ordinance clearance 
Remove material/debris from abandoned buildings at SEAD-16 
Excavate ditch soi ls 
Excavate soi ls with lead concentration> 1250 mg/kg 
Stockpile and perform TCLP testing 
Perform cleanup verification testing 
Transport soil failing TCLP criteria to stabi lization area (on-site or 
off-site) 
Stabi li ze soil exceeding TCLP criteria (on-site or off-site) 
Transport and dispose soil and material in an off-site landfill 
Backfi ll drainage swales with 6-inch topsoil and hydroseed 
Backfill remainder of excavated area with corrmon fill & topsoil and 
hydroseed 
Demobilize 
Long-term monitoring 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:41 :50 
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Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD - 16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) 

PRODUCT IV !TY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

1. Level of Protection A - Productivity_% 
2. Level of Protection B - Productivity_% 
3. Level of Protection C - Productivity_% 
4. Level of Protection D Productivity 85%. 

Ali activities are conducted in Level of Protection D. 

The following dai Ly time breakdown was assumed. 

Level A Level B Level C Level 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40-140 30-70 

TIME 23:41:50 

TITLE PAGE 3 
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Eff . Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_ : SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. Th e volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

2. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

3. The duration and effort to remediate SEAD-16 could vary depending on 
actual condition of building. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for constructi on contingency 
3.5 % fo r other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Oth er Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1 .5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0. 5% 
Laboratory Quality Assurance 1 .0% 

Total, use 3. 5% 

EQUIP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A 
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Tri -Se rvice Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_ : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) 
33. Remedial Action 

TIME 23:41:50 

DETAIL PAGE 

33.01 . Mobilization OUANTY UOM MANHOUR LABOR EOUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33 . 02. Sampling, & Testing 

33.02.06. Ditch Soils 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 528cy/150cy) 

AFH AA For Disposal: TCLP-SVOC~ 
(SW -846 Methods 1311 & 8270A), 
soi l (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy : 
528cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 528cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/100 
LF) 

33.02.07. Building Material 
HTW AA For Disposal: TCLP, volatile 

organics (SW -846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 140cy/1 50cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample eve ry 150 cy: 
140cy/150cy 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

33.02.11. Soil 
HTW AA For Disposal: TCLP, volatile 

organics (SW -846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150cy: 4462cy / 150cy) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1 .00 EA 0 793 

4 . 00 EA 0 0 

4.QO EA 0 0 

4.00 EA 0 0 

9.00 EA 0 0 

1.00 EA 0 0 

1.00 EA 0 0 

1.00 EA 0 0 

30.00 EA 0 0 

Currency in DOLLAR S 

2,500 535 0 3,828 3827.72 

0 0 480 480 120.00 

0 0 920 920 230.00 

0 0 480 480 120.00 

0 0 1,395 1,395 155.00 

0 0 120 120 120.00 

0 0 230 230 230. 00 

0 0 120 120 120.00 

0 0 3,600 3,600 120.00 
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Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD - 16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) 
33. Remedial Action 

TIME 23:41:50 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT -COST 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150cy: 
4462cy / 150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150cy: 4462cy / 150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics , soil (Severn Trent 
Lab, 9/99) (Assume 1 test~ 
2500 sf: 85,610sf / 2500 sf) 

33.03. Site Work 

30.00 EA 

30.00 EA 

35.00 EA 

33.03.02. Clearing and Grubb ing 
MIL AA Remove and dispose existing 1000.00 LF 

chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & brush 
rake, light brush 

13.00 ACR 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 
USR AA Roadway stone - 311 deep est @ 

25% of roadway 

3000.00 LF 
3000.00 LF 

33.03.07. Remove 2 Railrd Tracks 
Remove 2 Railroad Tracks 

USR AA Mobilization 
USR AA Remove 2 RR tracks af350 LF 
USR AA Demobilizati on 

33.03.08. Survey Remediation Area 
Survey remediation area 

1.00 EA 
1.00 EA 
1.00 EA 

USR AA Survey remediation area 10.00 DAY 

0 

0 

0 

52 

208 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

5,624 

1,800 
1,560 

1,094 
17,178 

793 

15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33.03. 11. Erosion control 
B MIL AA Silt Fence: Ins tallation and 5500.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - stalked 5500.00 LF 
B MIL AA Maintain silt fence and remove 5500.00 LF 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1,155 

2 

37 

27,500 

935 
935 

Currency in DOLLARS 

0 

0 

0 

0 

8,176 

4,260 
2,070 

2,500 
3,297 
2,500 

2,500 

0 

2,750 

0 

0 

0 

0 

0 

0 

0 

0 

17,334 

535 
286 
535 

2,675 

0 

8,828 

5,885 
5,885 

6,900 

3,600 

5,425 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6,900 

3,600 

5,425 

1,300 

13,800 

6,060 
20,964 

4,129 
20,761 
3,828 

20, 175 

0 

39,078 

6,820 
6,820 

230.00 

120.00 

155.00 

1.30 

1061.54 

2.02 
6.99 

4129.00 
20760.69 
3828.00 

2017.50 

0.00 

7.11 

1 .24 
1.24 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff . Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD -16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) 
33. Remedial Act ion 

TIME 23:41:50 

DETAIL PAGE • 3 

33.07. Building Remediation QUANTY UOM MANHOUR LABOR EOUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

MIL 
33.07. Building Remediation 

Clean up material and debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not 
include overpack.) 

44100 SF 

1. 00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TO~ 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

USR AA Water treatment 

33.09. Ditch Soils Remediation 

33.09.04 . Sitework 

1000.00 GAL 

L MIL AA Excavate and stockpile (volumes 528.00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground : 35200 SF 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll = $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi I polyethylene liner (1000sf 
/ roll; 1 roll = $75) 

RSM AA Seeding, athletic field mi x, 
8#/MSFpush spreader 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

33.09.09. Disposal 

52800 SF 

10.17 MSF 

528.00 CY 

110 

0 

0 

0 

0 

47 

0 

0 

10 

47 

2,646 

0 

0 

0 

0 

1,056 

0 

0 

257 

1,410 

0 

0 

0 

0 

0 

1,584 

0 

0 

0 

734 

Transportation of ditch soil to hazardous waste landfill 
HTW AA Transport and Dispose haz waste 566.00 TON O O 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS 

0 

15, 100 

0 

0 

0 

0 

0 

3,013 

4,520 

453 

10,299 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

66,222 

17,746 

546 

4,013 

24,570 

1,000 

2,640 

3,013 

4,520 

710 

12,443 

66,222 

0.40 

545.70 

133. 75 

117.00 

1.00 

5.00 

0.09 

0.09 

69.79 

23.57 

117 .00 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/ 03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_ : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg / kg) 
33. Remedial Action 

TIME 23:41:50 

DETAIL PAGE 4 

33.09. Ditch Soils Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.10. Soil Remediation 

33.10.02. Sitework - Surface Soi l s 
Al l fil l , topsoil, and seeding items for soil remediation are inc luded in 
t he Sitework - Surface Soi ls category. 

L MIL AA Excavate and stockpile (volumes 4427.00 CY 392 8,854 13,281 0 0 22,135 5.00 
used for estimate are 40% 
greater than in-situ vo lumes) 

USR AA Plastic sheeting for ground: 295200 SF 0 0 0 25 , 269 0 25,269 0 .09 
6mi l po lyethylene l iner (1000sf 
/ roll; 1 roll=$75) 
(Ass ume 1 pi le or 150cy 
occupies 100 x 100sf) 

USR AA Cover stockpi Les w/ plastic 442700 SF 0 0 0 37 ,895 0 37 , 895 0. 09 
sheeting: Plastic sheeting: 
6mil polyethylene l iner ( 1000sf 
/, ro l l; 1 roll = $75) 

MIL AA Loam or topsoil, furnish & 2214.00 CY 195 5,911 3,077 43,187 0 52, 175 23.57 
place, imported, 611 deep 

USR AA Co1TY11on fill (6") - Material for 2372. 00 TON 0 0 0 11,040 0 11 , 040 4.65 
Backfi l l, includes cost of 
material (bank sand) and 
delivery (DeWitt 1999) 

AF AA Fill, spread borrow w/dozer 2214.00 CY 27 797 1,439 0 0 2,236 1.01 
RSM AA Seeding, athletic field mi x, 85.39 MSF 85 2, 159 0 3,801 0 5,960 69 .79 

8#/MSFpush spreader 

33 .10. 04. Sitework - Subsurface Soi ls 
L MIL AA Excavate and stockpile (volumes 35.00 CY 3 70 105 0 0 175 5.00 

used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground : 2400.00 SF 0 0 0 205 0 205 0.09 
6mi l polyethy lene liner (1000sf 
/ rol l ; 1 roll = $75) (Assume 
1 pi le or 15qcy occupies 100 x 
100sf) 

USR AA Cover stockpi Les w/ plastic 3500.00 SF 0 0 0 300 0 300 0 .09 
sheeting: Plastic sheeting: 
6mi l polyethylene li ner (1000sf 
I ro l l; 1 rol l =$75 ) 

33 . 10.06. Disposal 
Transportation of soil to hazardous waste landfill 

HTW AA Surface soils: Transport and 4743 .00 TON 0 0 0 0 554,931 554 ,931 117 . 00 
Dispose haz wast e , bulk sol id, 
includes 6% disposal taxes & 

f ees (Earthwatch, 07/00) 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD - 16 and 17 - OFF -S ITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) 
33. Remedial Action 

TIME 23:41 :50 

DETAIL PAGE 5 

33.10. Soi l Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

USR AA Subsurface soils: Transport an 38.00 TON 0 0 0 0 4,446 4,446 117 .00 
d 
Dispose haz waste, bulk solid, 
includes 6% disposal taxes & 

fees (Earthwatch, 07 /00) 

33.26. Demobi l i zat ion 
TOTAL Decontaminate Equipment 1.00 EA 0 1,321 5,000 2,500 0 8,821 8821.20 

TOTAL Demobilization 1.00 EA 0 528 2, 500 500 0 3,528 3528.48 

- - - - - --- - -- - - - - - - - - - - - - - - - - - - - - - - - - - -----------
TOTAL SEAD-16 and 17 7 ,85 0 99,522 58,273 200,579 678,997 1,037,371 

LABOR ID: NAT99A EQUIP ID: NAT9 7C Currency in DOLLA RS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soils 
33.02.07 Building Mate ria l 
33.02.11 Soil 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing and Grub 
33.03.06 Roadways 
33.03 . 07 Remove 2 Railrd T 
33.03.08 Survey Remediati o 
33.03. 11 Erosion control 

TOTAL Site Work 

33.07 Building Remediati on 

33.09 Ditch Soi ls Remediat 

33.09.04 Sitework 
33 .09.09 Disposal 

TOTAL Ditch Soils Remed 

33.10 Soil Remediati on 

33.10.02 Sitework 
33.10 . 04 Sitework 
33 . 10.06 Disposa l 

Surfac 
Subsur 

TOTAL Soil Remediation 

33 .26 Demobilization 

33.26.04 Decontaminate Equ 
33.26.06 Demobilization 

TIME 23:41:50 Tri -Serv ice Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 1250 mg/kg) SUMMARY PAGE 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10°s) ** 

QUANTY UOM 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1. 00 EA 

1. 00 EA 

3.00 ACR 
1.00 ACR 
1.00 EA 
1. 00 ACR 
1 .00 LF 

1. 00 EA 

1. 00 EA 

1.00 EA 
1. 00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1. 00 EA 

1. 00 EA 

1. 00 EA 
1.00 EA 

CONTRACT DES CONT ESCALATN CON CONT 

5,290 

5,290 

4,520 
650 

26, 970_ 

32, 140 

20,860 
37,330 
39,670 
27,870 
72,820 

198,550 

59 ,360 

32,220 
91,480 

123,700 

216,480 
940 

772,710 

990,130 

12,190 
4,870 

530 

530 

450 
60 

2,700 

3,210 

2, 090 
3,730 
3,970 
2,790 
7,280 

19,860 

5,940 

3,220 
. 9, 150_ 

12,370 

21,650 
90 

77,270 

99,010 

1,220 
490 

170 

170 

150 
20 

890 

1,060 

690 
1,230 
1,310 

920 
2,400 

6,550 

1,960 

1,060 
3,020 

4,080 

7, 140 
30 

25 , 500 

1,500 

1,500 

1,280 
180 

7,640 

9,100 

5,910 
10,570 
11,240 
7,890 

20,630 

56,240 

16,810 

9,130 
25,910 

35,040 

61,320 
270 

218,870 

32,670 280,450 

400 
160 

3 ,45 0 
1,380 

OTHER CON MGMT TOTAL COST 

260 

260 

220 
30 

1,340 . 

1,590 

1,030 
1,850 
1,970 
1,380 
3,610 

9,840 

2,940 

1,600 
4, 530 

6,130 

10,730 
50 

38,300 

620 

620 

530 
80 

3,160 

3,770 

2,450 
4,380 
4,650 
3,270 
8,540 

23,280 

6,960 

3,780 
10,730 

14,510 

25,390 
110 

90,610 

8,370 

8,370 

7,160 
1,030 

42,700 

50,890 

33,020 
59,100 
62,800 
44,120 

115,280 

314,320 

93,980 

51,010 
144,820 

195,830 

342,700 
1,490 

1,223,270 

49,080 116,110 1,567,460 

600 
240 

1,430 
570 

19,290 
7,720 

UNIT COST 

8370.61 

8370.61 

7161. 90 
1027.82 

42698.07 

50887.79 

11007.08 
59097 .19 
62801.02 
44119.52 

115284 .79 

314323.76 

93978.74 

51009 .13 
144816.98 

195826. 11 

342701.46 
1487.14 

1223268 .51 

1567457.11 

19290.56 
7716.22 

LABOR ID: NAT99A EQUIP ID: NAT97C Cu r rency in DO LLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

TOTAL Demobilization 

TOTAL Remedial Action 

TIME 23:41 :50 Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF -S ITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1250 mg/kg) SUMMARY PAGE 2 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10 1 s) ** 

QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UN IT COST 

1. DO EA 17,060 1,710 560 4,830 850 2,000 27,010 27006.79 

1.00 EA 1,426,240 142 ,620 47,070 403,980 70,700 167,250 2,257,850 2257850.90 

LABOR ID : NAT99A EQUIP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF - SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 1000 mg/kg) 

SEAD-16 and 17 
OFF-SITE DISPOSAL 

(SOIL> 1000 mg/kg) 

Designed By: Parsons ES 
Estimated By: Parsons ES 

Prepared By: Parsons ES 

Preparation Date: 08/17/00 
Effective Date of Pricing: 10/03/96 

Est Construction Time: 90 Days 

Sales Tax: 7.0% 

~ This repoft is not copyrighted, but the information 

EQUIP ID: NAT97C 

contained herein is For Official Use Only. 

M C A C E S f o r W i n d o w s 
Software Copyright (c) 1985-1997 
by Building Systems Design~ Inc. 

Releas e 1.2 

Currency in DOLLARS 

TIME 23:43:36 

TITLE PAGE 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD - 16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1000 mg / kg) 

PROJECT BREAKDOWN: 

The estimate is structured as fol lows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure . The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL WBS Level (Account) 
LEVEL 2 - WBS Level 2 (System) 
LEVEL 3 - WBS Level 3 (Subsystem) 
LEVEL 4 - User Defined (Assembly Category or Other ) 
LEVEL 5 - User Defined (Assembly or Other) 

PROJECT DESCRIPTION : 

The following is a summary of the activities that are presently included in 
Alternative 4 . 

Off-Site Disposal: Excavate/Stabilize/Off -site Disposal 
Mobilize, site prep , clear/grub, erosion control , access roads, and 
survey 
Unexploded ordinance clearance 
Remove material/debris from abandoned buildings at SEAD-16 
Excavate ditch soils 
Excavate soils with lead concentration> 1000 mg/kg 
Stockpi le and perform TCLP testing 
Perform cleanup verification testing 
Transport soil failing TCLP criteria to stabilization area (on-site or 
off-site) 
Stabilize soil exceeding TCLP criteria (on-site or off-site) 
Transport and dispose soil and material in an off-site landfil l 
Backfi LL drainage swales with 6-inch topsoil and hydroseed 
Backfill remainder of excavated area with common fill & topsoil and 
hydroseed 
Demobilize 
Long-term monitoring 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:43:36 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID : NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD -16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 1000 mg / kg) 

PRODUCT IV !TY : 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contami nated worki ng environment with no 
level of protection productivity reduction factors . When required , 
productivity for appropriate activities will be adjusted for this projec t 
as fol lows: 

1. Level of Protection A - Productivity_% 
2. Level of Protection B Productivity_% 
3. Level of Protection C Productivity_% 
4 . Level of Protection D Productivity 85% . 

All activities are conducted in Level of Protection D. 

The following dai ly time breakdown was assumed. 

Level A Level B Level C Level 
Avail i able Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity . 33 .63 .77 .85 
=Reduced Production Rate(CY/HR ) 83 158 193 213 

* Break time ranges (minutes) 60-140 60 - 140 40-140 30-70 

TIME 23:43:36 

TITLE PAGE 3 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 1000 mg/kg) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

2. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

3. The duration and effort to remediate SEAD-16 could vary depending on 
actual condition of building. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for ,profit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3 . 5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Oth er Government Costs cons ist of: 

*Engineering and Des ign During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, use 3.5% 

EQU IP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A 
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Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:43:36 

DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06 . Ditch Soil 
HT\./ AA For Disposal: TCLP, volatile 

organics (SW -846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 585cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
585cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 585 cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
lnorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/100 
L F) 

33.02.07. Building Material 
HTW AA For Disposa l: TCLP , volatile 

organics (SW-846 Methods 
1311&8240) , soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 140cy/150cy ) 

AFH AA For Disposal: TCLP-SVOCs 
(SW - 846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

33.02.11. Soil 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), so il (Severn Trent 
Lab , 9/99) (Assume 1 sample 
every 150cy: 5457cy / 150cy) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1.00 EA 0 793 

4.00 EA 0 0 

4.QO EA 0 0 

4.00 EA 0 0 

10.00 EA 0 0 

1 . 00 EA 0 0 

1 .00 EA 0 0 

1 .00 EA 0 0 

37.00 EA 0 0 

Currency in DOLLAR~ 

2,500 535 0 3,828 3827.72 

0 0 480 480 120.00 

0 0 920 920 230.00 

0 0 480 480 120.00 

0 0 1,550 1,550 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 

0 0 4 ,440 4,440 120.00 

CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFf : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 1000 mg/kg) 
33. Remedial Action 

TIME 23:43:36 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
5457 cy/150 cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil, Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 5457 cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil ·csevern Trent 
Lab, 9/99) (Assume test f 

2500 sf: 104,801sf / 2500 sf) 

33.03 . Site Work 

33.03.02. Clearing and Grubbing 

37.00 EA 

37.00 EA 

42.00 EA 

MIL AA Remove and dispose existing 1000.00 LF 
chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & brush 13.00 ACR 
rake, ligh t brush 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 311 deep esl @ 3000.00 LF 

25% of roadway 

33.03.07 . Remove 2 Rai lrd Tracks 
USR AA Mobilization 
USR AA Remove 2 RR tracks at 400 LF 
USR AA Demobilization ""t 

1.00 EA 
1 .00 EA 
1.00 EA 

33.03.08. Survey Remediation Area 
USR AA Survey remediation area 10.00 DAY 

0 

0 

0 

52 

208 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

5,624 

1,800 
1,560 

1,094 
19,220 

793 

15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33.03.11. Erosion control 
B MIL .AA Silt Fence: Installation and 5500.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - stalked 5500.00 LF 
B MIL AA Maintain si Lt fence and remove 5500.00 LF 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1, 155 

2 
37 

27,500 

935 
935 

Currency in DOLLARS 

0 

0 

0 

0 

8,176 

4,260 
2,070 

2,500 
3,711 
2,500 

2,500 

0 

2,750 

0 
0 

0 

0 

0 

0 

0 

0 

17,334 

535 
330 
535 

2,675 

0 

8,828 

5,885 
5,885 

8,510 

4,440 

6,510 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,510 

4,440 

6,510 

1,300 

13,800 

6,060 
20,964 

4,129 
23,261 
3,828 

20,175 

0 

39,078 

6,820 
6,820 

230.00 

120.00 

155.00 

1.30 

1061.54 

2.02 
6.99 

4129.00 
23260.56 
3828.00 

2017.50 

0.00 

7.11 

1.24 
1.24 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1000 mg/kg) 
33 . Remedial Action 

TIME 23:43:36 

DETAIL PAGE 3 

33.07. Building Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

MIL 
33.07. Building Remediation 

Clean up material and debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not 
include overpack.) 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TON 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

USR AA Water treatment 

33.09. Ditch Soil Remediation 

33.09.04. Sitework 

1000.00 GAL 

L MIL AA Excavate and stockpile (volumes 585.00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 39000 SF 
6mi l polyethylene liner (100Dsf 
/ roll; 1 roll = $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/roll; 1roll=$75) 

RSM AA Seeding, athletic field mix, 
8#/MSFpush spreader 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

33.09.09. Disposal 

58500 SF 

11.29 MSF 

585.00 CY 

110 

0 

0 

0 

0 

52 

0 

0 

11 

52 

2,646 

0 

0 

0 

0 

1,170 

0 

0 

285 

1,562 

0 

0 

0 

0 

0 

1,755 

0 

0 

0 

813 

Transportation of ditch soil to hazardous waste landfill 
HTW AA Transport and Dispose haz waste 627.00 TON O 0 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS 

0 

15, 100 

0 

0 

0 

0 

0 

3,338 

5,008 

503 

11,411 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

73,359 

17, 746 

546 

4,013 

24,570 

1,000 

2,925 

3,338 

5,008 

788 

13,786 

73,359 

0.40 

545.70 

133. 75 

117 .OD 

1.00 

5.00 

0.09 

0.09 

69. 79 

23.57 

117 .DO 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff . Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_ : SEAD -16 and 17 - OFF -S ITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:43:36 

DETAIL PAGE 4 

33 . 09 . Ditch Soil Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

33 . 10. Soil Remediation 

33 . 10.02 . Sitework - Surface Soi ls 
All fill, topsoil, and seeding items for soil remediation ar e 
the Sitework - Surface Soils category. 

L MIL AA Excavate and stockpil e (vo lumes 5422 .00 CY 
used for estimate are 40% 
greater than in-s itu volumes) 

USR AA Pl astic sheeting for ground: 361500 SF 
6mil polyethylene liner ( 1000sf 
/ roll; 1 roll;;$75) 
(Assume 1 pi le or 150cy 
occupies 100 x 100sf) 

USR AA Cover stockpiles w/ plastic 542300 SF 
sheeting: Plastic sheeting: 
6mil polyethylene liner ( 1000sf 
/. ro ll ; 1 roll = $75) 

MIL AA Loam or topsoil , furnish & 2711 . 00 CY 
place, imported, 611 deep 

USR AA CoITTTion fil l (6") - Material for 2905 . 00 TON 
Backfill, inc ludes cost of 
material ( bank sand) and 
delivery (DeWitt 1999) 

AF AA Fi l l, spread borrow w/dozer 2711.00 CY 
RSM AA Seeding, athletic field mix, 104 .58 MS F 

8#/MSFpush spreader 

33.10 . 04. Sitework - Subsurface Soils 
L MIL AA Excavate and stockpile (volumes 35.00 CY 

used for estimate are 40% 
greater than in -s itu vo l umes) 

USR AA Plastic sheeting for ground: 2400 .00 SF 
6mil polyethylene liner (1000sf 
/ rol l; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheet ing: 
6mil po lyethylene liner (1000sf 
/ ro l l; 1 roll = $75 ) 

33 . 10.06 . Disposa l 

3500.00 SF 

480 10 , 844 

0 0 

0 0 

239 7,238 

0 0 

33 976 
105 2,644 

3 70 

0 0 

0 0 

Transportation of soil to hazardous waste landfill 
HTW AA Surface soils: Transport and 5810.00 TON O 0 

Dispose haz waste, bulk so lid, 
includes 6% disposal taxes & 
fees (Earthwatch, 07/00) 

LABOR ID : NAT99A EQUIP ID: NAT97C Currency in DOLLAR S 

16,266 

0 

0 

3,768 

0 

1, 762 
0 

105 

0 

0 

0 

included in 

0 0 27 , 110 5.00 

30,944 0 30,944 0.09 

46,421 0 46,421 0.09 

52,881 0 63 , 888 23.57 

13,521 0 13,521 4.65 

0 0 2,738 1. 01 
4,655 0 7,299 69.79 

0 0 175 5.00 

205 0 205 0 . 09 

300 0 300 0 .09 

0 679,770 679 , 770 117 .00 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD - 16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:43:36 

DETAIL PAGE 5 

33. 10. Soil Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

USR AA Subsurface soils: Transport an 38 . 00 TON 0 0 0 0 4 ,446 4,446 117 .00 
d 
Dispose haz waste, bulk sol id, 
includes 6% disposal taxes & 

fees (Earthwatch, 07/00) 

33.26. Demobilization 
TOTAL Decontaminate Equipment 1.00 EA 0 1,321 5,000 2,500 0 8,821 8821.20 

TOTAL Demobilization 1.00 EA 0 528 2,500 500 0 3,528 3528.48 

- - - - - - - - - --------- - - - --- - - - - - - - - - - - - -----------
TOTAL SEAD - 16 and 17 8,019 105,839 62,936 229,828 815,503 1,214,107 

LABOR ID: NAT99A EQUIP ID: NAT97C Cur rency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soil 
33.02.07 Building Material 
33.02 . 11 Soil 

TOTAL Sampling, & Testi 

33.03 Site Work 

33 . 03.02 Clea ri ng and Grub 
33.03.06 Roadways 
33.03.07 Remove 2 Railrd T 
33.03.08 Survey Remediati o 
33 .03. 11 Erosi on cont r ol 

TOTA L Site Work 

33.07 Building Remediation 

33.09 Ditch Soil Remediati 

33.09 . 04 Si tework 
33.09.09 Disposal 

TOTA L Ditch Soil Remed i 

33.10 Soil Remediation 

33.10.02 Sitework - Surfac 
33.10.04 Si tework - Subsur 
33.10.06 Disposal 

TOTAL Soil Remediation 

33.26 Demobilization 

33 .26.04 Decontaminate Equ 
33.26.06 Demobilization 

LABOR ID: NAT99A EQU IP ID: 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD - 16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1000 mg /kg ) 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10 1 s) ** 

TIME 23:43:36 

SUMMARY PAGE 

QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UNIT COST 

1 .00 EA 5,290 530 170 1,500 260 620 8 , 370 8370.61 
- - - ---- - --- -- "' --- - - - --------- - - -- ----- -------- - ------- -- ------ - - ---

1.00 EA 5,290 530 170 1,500 260 620 8,370 8370.61 

1.00 EA 4,740 470 160 1,340 230 560 7,500 7500.86 
1.00 EA 650 60 20 180 30 80 1,030 1027.82 
1.00 EA 33,0!0 3,300 1,090 9,350 1,640 3,870 52,270 52265.50 

---·-- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------- -- --
1.00 EA 38 ,400 3,840 1,270 10,880 1,900 4,500 60, 790 60794.18 

3.00 ACR 20,860 2,090 690 5,910 1,030 2,450 33,020 11007 .08 
1.00 ACR 37 ,330 3,730 1,230 10 , 570 1, 850 4 ,380 59 , 100 59097 . 19 
1. 00 EA 43, 120 4,310 1,420 12,210 2, 140 5,060 68,270 68267.84 
1.00 ACR 27 ,870 2,790 920 7,890 1,380 3,270 44,120 44119.52 
1.00 LF 72, 820 7,280 2,400 20,630 3,610 8,540 115,280 115284.79 

--- - - ------ - - - - - - - - - --------- - - - - - - - - - --------- - - - - - - - - - ----- ------
1.00 EA 202,000 20,200 6 ,670 57,220 10 , 010 23,690 319,790 319790.58 

1.00 EA 59,360 5,940 1,960 16,81 0 2,940 6,960 93,980 93978.74 

1.00 EA 35,700 3,570 1,180 10,110 1,770 4,190 56,520 56519.17 
1.00 EA 101,340 · .: 10,130. 3,340 28,700 5,020 11,880 160,420 160424.46 

- -- -- - ----- - - - - - - - - - - --- ---- - --- --- - -- - - - - - - - - - --------- -----------
1 .00 EA 137 , 040 13,700 4,520 38,820 6,790 16,070 216,940 216943.63 

1.00 EA 265,120 26,510 8,750 75,090 13,140 31,090 419,700 419700.65 
1.00 EA 940 90 30 270 50 110 1,490 1487.14 
1.00 EA 945,160 94 ,520 31 , 190 267,720 46,850 110,830 1,496,270 1496271.55 

- - --- - - - --- ------ - -- ------- -- - - - - - - - - - ------- - - --------- - - -- - - --- --

1.00 EA 1,211,220 121, 120 39,970 343,080 60,040 142,030 1,917,460 1917459.33 

1.00 EA 12,190 1,220 400 3,450 600 1,430 19, 290 19290.56 
1.00 EA 4,870 490 160 1,380 240 570 7,720 7716.22 

- - --- - - - --- - - - - -- -- - - - - - - - -- - ----- - - - - - - - - - - - - - - ----- -- - ----- ----- -

NAT9 7C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

TOTAL Demobilization 

TOTAL Remedial Action 

TIME 23:43:36 Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 1000 mg/kg) SUMMARY PAGE 2 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10°s) ** 

QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UNIT COST 

1. 00 EA 17,060 1,710 560 4 ,830 850 2,000 27,010 27006.79 

1. 00 EA 1,670,370 167,040 55,120 473,130 82,800 195,880 2,644,340 2644343.86 

LABOR ID: NAT99A EQUIP ID: NAT9 7C Cu rr ency in DOLLARS CREW ID: NAT99A UPB ID : UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 400 mg/kg) 

SEAD-16 and 17 
OFF-SITE DISPOSAL 

(SOIL> 400 mg/kg) 

Designed By: Parsons ES 
Estimated By: Parsons ES 

Prepared By: Parsons ES 

Preparation Date: 08/17/00 
Effective Date of Pricing: 10/03/96 

Est Construction Time: 90 Days 

Sales Tax: 7.0% 

-'t This rep.o(t· is not copyrighted, but the information 

EQUIP ID: NAT97C 

contained herein is For Official Use Only. 

M C A C E S f o r W i n d o w s 
Software Copyright (c) 1985-1997 
by Building Systems Design, Inc . 

Re lease 1 .2 

Currency in DOLLARS 

TIME 23:46:36 

TITLE PAGE 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL WBS Level (Account) 
LEVEL 2 WBS Level 2 (System) 
LEVEL 3 WBS Level 3 (Subsystem) 
LEVEL 4 User Defined (Assembly Category or Other) 
LEVEL 5 User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The following is a summary of the activities that are presently included in 
Alternative 4. 

Off -Site Disposal: Excavate/Stabilize/Off - site Disposal 
Mobilize, site prep, clear/grub, erosion control, access roads, and 
survey 
·unexploded ordinance clearance 
Remove material/debris from abandoned buildings at SEAD-16 
Excavate ditch soi ls 
Excavate soils with lead concentration > 400 mg/kg 
Stockpile and perform TCLP testing 
Perform cleanup verification testing 
Transport soil failing TCLP criteria to stabilization area (on-site or 
off-site) 
Stabilize soil exceeding TCLP criteria (on-site or off-site) 
Transport and dispose soil and material in an off-site landfill 
Backfill drainage swales with 6-inch topsoil and hydroseed 
Backfill remainder of excavated area with common fill & topsoil and 
hydroseed 
Demobilize 
Long-term monitoring 

EQUIP ID: NAT97C Cu r rency in DOLLARS CREW ID: NAT99A 

TIME 23:46:36 

TITLE PAGE • 2 

UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD - 16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 400 mg/kg) 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as follows: 

1. Level of Protection A - Productivity_% 
2. Level of Protection B - Productivity_% 
3. Level of Protection C Productivity_% 
4. Level of Protection D Productivity 85%. 

All activities are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Level A Level B Level C Level 
Avai liable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes) : 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontaminat i on 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Exampl e : 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40-140 30-70 

TIME 23:46:36 

TITLE PAGE 3 

D 

EQUIP ID : NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID : NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_ : SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The volume of excavation and disposal could vary based on the results of 
th e cleanup verification sampling. 

2. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

3. The duration and effort to remediate SEAD-16 could vary depending on 
actual condition of building. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for ~rofit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construct ion (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, us e 3.5% 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:46:36 

TITLE PAGE 4 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD - 16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) 
33. Remedial Action 

TIME 23:46:36 

DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Samp l ing, & Testing 

33.02.06. Ditch Soil 
HTW AA For Disposal: TCLP, volatile 

organ i cs ( SW-846 Methods 
1311&8240), soil ( Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 1127y/150cy) 

AFH AA For Disposal: TCLP -SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
1127cy/ 150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-B46 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab , 
9/99) (Assume 1 sample every 
150 cy: 1127cy/150cy) 

USR AA Confirmatory : NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/100 
L F) 

33.02.07. Building Material 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 samp le 
every 150 cy: 140c~/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150cy) 

AFH AA For Disposal : TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

33.02.11. Soil 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150cy: 10625cy / 150cy) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1.00 EA 0 793 

8.00 EA 0 0 

8.00 EA 0 0 

8.00 EA 0 0 

18.00 EA 0 0 

1.00 EA 0 0 

1.00 EA 0 0 

1.00 EA 0 0 

71.00 EA 0 0 

Currency in DOLLARS 

2,500 535 0 3,828 3827.72 

0 0 960 960 120 . 00 

0 0 1,840 1,840 230.00 

0 0 960 960 120.00 

0 0 2,790 2, 790 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 

0 0 8,520 8,520 120.00 

CREW ID : NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering Sys tem (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) 
33. Remedi a l Action 

TIME 23:46:36 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

AFH AA Fo r Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150cy: 
10625cy / 150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab , 
9/99) (Assume 1 sample every 
150cy: 10625cy / 150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume test / -
2500 sf: 201,620sf / 2500 sf) 

33.03. Site Work 

33.03.02 . Clearing and Grubbing 

71.00 EA 

71.00 EA 

81.00 EA 

MIL AA Remove and dispose existing 1000.00 LF 
chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & brush 13.00 ACR 
rake, light brush 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 311 deep esl@ 3000.00 LF 

25% of roadway 

33.03.07. Remove 2 Railroad Tracks 
USR AA Mobilization 1. 00 EA 
USR AA Remove 2 Railroad Tracks at 450 1.00 EA 

LF "?' 

USR AA Demobilization 1.00 EA 

33.03.08. Survey Remediation Area 
USR AA Survey remediation area 10.00 DAY 

0 

0 

0 

52 

208 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

5,624 

1,800 
1,560 

1,094 
22,453 

793 

15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33.03.11. Erosion control 
B MIL AA Silt Fence: Installation and 5500.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - stalked 5500.00 LF 
B MIL AA Maintain silt fence and remove 5500.00 LF 

LABOR ID : NAT99A EQUIP ID: NAT9 7C 

1,155 

2 

37 

27,500 

935 
935 

Currency in DOLLAR S 

0 

0 

0 

0 

8,176 

4,260 
2,070 

2,500 
4,295 

2,500 

2,500 

0 

2,750 

0 
0 

0 

0 

0 

0 

0 

0 

17,334 

535 
439 

535 

2,675 

0 

8,828 

5,885 
5,885 

16,330 

8,520 

12,555 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16,330 

8,520 

12,555 

1,300 

13,800 

6,060 
20,964 

4,129 
27,187 

3,828 

20, 175 

0 

39,078 

6,820 
6,820 

230.00 

120.00 

155.00 

1.30 

1061.54 

2.02 
6.99 

4129 . 00 
27186.70 

3828.00 

2017.50 

0.00 

7.11 

1.24 
1.24 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri - Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) 
33. Remedial Action 

TIME 23:46:36 

DETAIL PAGE • 3 

33.07. Building Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

MIL 
33.07 . Building Remediation 

Clean up material and debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not 
include overpack.) 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TO~ 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

USR AA Water treatment 

33.09. Ditch Soil Remediation 

33.09.04. Sitework 

1000.00 GAL 

L MIL AA Excavate and stockpile (volumes 1127.00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 75200 SF 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll = $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll = $75) 

RSM AA Seeding, athletic field mi x, 
8#/MSFpush spreader 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

33.09.09. Disposal 

112700 SF 

21 . 75 MSF 

1127.00 CY 

110 

0 

0 

0 

0 

100 

0 

0 

22 

99 

2,646 

0 

0 

0 

0 

2,254 

0 

0 

550 

3,009 

0 

0 

0 

0 

0 

3,381 

0 

0 

0 

1,567 

Transportation of ditch soil to hazardous waste landfill 
HTW AA Transport and Dispose haz waste 1208.00 TON O 0 

bulk sol id, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS 

0 

15,100 

0 

0 

0 

0 

0 

6,437 

9,647 

968 

21,983 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

141,336 

17,746 

546 

4,013 

24,570 

1,000 

5,635 

6,437 

9,647 

1,518 

26,559 

141,336 

0.40 

545.70 

133.75 

117 .00 

1.00 

5.00 

0.09 

0.09 

69.79 

23.57 

117.00 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Oate 10/03/96 
DETAILED ESTIMATE 

Tri -Se rvice Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 · OFF - SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 400 mg/kg) 
33. Remedial Action 

TIME 23:46:36 

DETAIL PAGE 4 

33 . 09. Ditch Soil Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.10. Soil Remediation 

33.10.02 . Sitework - Surface Soils 
All fill, topsoil, and seeding items for soil remediation are included in 
the Sitework - Surface Soils category. 

L MIL AA Excavate and stockpile (volumes 10368 CY 918 
used for estimate are 40% 
greater than in -s itu volumes) 

USR AA Plastic sheeting for ground: 691300 SF 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll = $75) 
(Assume 1 pile or 150cy 
occupies 100 x 100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/. roll; 1 roll = $75) 

1036900 SF 

MIL AA Loam or topsoil, furnish & 5184.00 CY 
place, imported, 611 deep 

USR AA Common fill (6 11 ) - Material for 5555.00 TON 
Backfill, includes cost of 
material (bank sand) and 
delivery (D eWitt 1999) 

AF AA Fill, spread borrow w/dozer 
RSM AA Seeding, athletic f ie ld mi x, 

8#/MSFpush spreader 

5184.00 CY 
200.00 MSF 

33.10.04. Sitework - Subsurface Soils 
L MIL AA Excavate and stockpile (volumes 256.00 CY 

used for estimate are 40% 
greater than in-situ volumes) 

US R AA Plastic sheeting for ground: 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pi le or 150cy occupies 100 x 
100sf) 

17100 SF 

USR AA Cover stockpiles w/ plastic 25700 SF 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ roll; 1 ro l l = $75) 

33.10.06. Disposal 

0 

0 

457 

0 

62 
200 

23 

0 

0 

20,736 

0 

0 

13,841 

0 

1, 866 
5,056 

512 

0 

0 

Transportation of soil to hazardous waste landfill 

31,104 0 

0 59,175 

0 88,759 

7,206 101,120 

0 25,856 

3, 370 
0 

768 

0 

0 

0 
8,902 

0 

1,464 

2,200 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HTW AA Surface soils: Transport and 11109 TON O 0 0 0 1,299,753 
Dispose haz waste, bulk solid, 
incl udes 6% disposal taxes & 
fees (Ear thwatch, 07/00) 

51,840 

59,175 

88,759 

122,167 

25,856 

5,236 
13,958 

1,280 

1,464 

2,200 

1,299,753 

5.00 

0.09 

0.09 

23.57 

4.65 

1.01 
69.79 

5.00 

0.09 

0. 09 

117.00 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri - Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_ : SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) 
33. Remedial Action 

TIME 23:46:36 

DETAIL PAGE 5 

33.10. Soil Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

USR AA Subsurface soils: Transport an 275 . 00 TON 0 0 0 0 32,175 32,175 117 .00 
d 
Dispose haz waste, bulk sol id, 
includes 6% disposal taxes & 

fees (Earthwatch, 07/00) 

33.26. Demobilization 
TOTAL Decontaminate Equipment 1.00 EA 0 1,321 5,000 2,500 0 8,821 8821. 20 

TOTAL Demobilization 1.00 EA 0 528 2,500 500 0 3,528 3528.48 

- - - - - - - - - - - - - - - - - - --------- --------- -----------
TOTAL SEA0-16 and 17 8,925 132,107 86,446 387,261 1,556,337 2,162,151 

LABOR ID: NAT99A EQUIP ID: NAT9 7C Currency in DOLLARS CREW ID: NAT99A UPB IO: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02 . 06 Ditch Soil 
33.02.07 Building Material 
33.02.11 Soil 

TOTAL Sampling, & Testi 

33.03 Site Work 

33 . 03 . 02 Clearing and Grub 
33.03.06 Roadways 
33.03.07 Remove 2 Railroad 
33.03.08 Survey Remediati o 
33.03.11 Erosion control 

TOTAL Site Work 

33.07 Building Remediation 

33 .09 Ditch Soil Remediati 

33.09.04 Sitework 
33.09.09 Disposal 

TOTAL Ditch Soil Remedi 

33.10 Soil Remediation 

33.10.02 Sitework - Surfac 
33.10.04 Sitework - Subsur 
33.10.06 Disposal 

TOTAL Soil Remediation 

33.26 Demobilization 

33.26.04 Decontaminate Equ 
33.26.06 Demobilization 

TIME 23:46:36 Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD - 16 and 17 - OFF - SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) SUMMARY PAGE 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10 ' s) ** 

QUANTY UOM 

1 .00 EA 

1.00 EA 

1. 00 EA 
1 .00. EA 
1.00 EA 

1.00 EA 

3.00 ACR 
1.00 ACR 
1.00 EA 
1. 00 ACR 
1. 00 LF 

1.00 EA 

1 .OD EA 

1.00 EA 
1.00 EA 

1.00 EA 

1. 00 EA 
1.00 EA 
1 .00 EA 

1.00 EA 

1. 00 EA 
1.00 EA 

CONTRACT DES CONT ESCALATN CON CONT 

5,290 

5,290 

9,050 
650 

63,440 

73,140 

20,860 
37,330 
48,550 
27,870 
72,820 

207,430 

59,360 

530 

530 

900 
60 

6,340 

7,310 

2,090 
3,730 
4,850 
2,790 
7,280 

20, 740 

5,940 

68,790 6,880 
195,240 : 19,520_ 

264,030 

506,950 
6,830 

1,839,900 

26 , 400 

50,700 
680 

183,990 

170 

170 

300 
20 

2,090 

2,410 

690 
1,230 
1,600 

920 
2,400 

6,850 

1,960 

2,270 
6,440 

8,710 

16,730 
230 

60,720 

1,500 

1,500 

2,560 
180 

17,970 

20,720 

5,910 
10,570 
13,750 
7,890 

20,630 

58, 750 

16,810 

19,480 
55,300 

74,790 

143,590 
1,930 

521,150 

OTHER CON MGMT TOTAL COST 

260 

260 

450 
30 

3 , 140 

3,630 

1,030 
1,850 
2,410 
1,380 
3,610 

10,280 

2,940 

3 , 410 
9,680 

13,090 

25, 130 
340 

91,200 

620 

620 

1,060 
80 

7,440 

8,580 

2,450 
4,380 
5,690 
3,270 
8,540 

24,320 

6 ,960 

8 , 070 
22,890 

30,960 

59,450 
800 

215,760 

8,370 

8,370 

14,320 
1,030 

100,430 

115,780 

33,020 
59,100 
76,850 
44,120 

115,280 

328,380 

93,980 

108,900 
309,080 

417,980 

802,550 
10,810 

2,912,710 

2,353,680 235,370 77,670 666,680 116,670 276,010 3,726,080 

12,190 
4,870 

1,220 
490 

400 
160 

3,450 
1,380 

600 
240 

1,430 
570 

19,290 
7,720 

UNIT COST 

8370.61 

8370.61 

14323.81 
1027.82 

100430.67 

115782.29 

11007.08 
59097. 19 
76853.68 
44119.52 

115284.79 

328376.42 

93978.74 

108896.39 
309079.35 

417975.74 

802550.00 
10811.04 

2912714.65 

3726075.69 

19290.56 
7716.22 

LABOR ID: NAT99A EQU IP IO: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 

TOTAL Demobilization 

TOTAL Remedial Action 

TIME 23:46:36 Tri - Service Automated Cost Engineering Syste~ (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) SUMMARY PAGE 2 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10 1 s ) ** 

OUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UN IT COST 

1.00 EA 17,060 1,710 560 4,830 850 2,000 27,010 27006.79 

1.00 EA 2,979,980 298,000 98,340 844,080 147,710 349,450 4,717,570 4717566.29 

LA BOR ID : NAT99A EQUIP ID: NAT 97C Currency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 

LABOR ID: NAT99A 

Tri-Service Automated Cos t Engineering System (TRACES) 
PROJECT EXOFF : SEAD - 16 and 17 - OFF - SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg)+ TAGM 

SEAD -16 and 17 
OFF-SITE DISPOSAL 

_ (SOIL: Lead> 400 mg/kg and 
_- oth~r metals > TAGMs 

Designed By: 
Estimated By: 

Prepared By: 

Preparation Date: 

Parsons ES 
Parsons ES 

Parsons ES 

Effective Date of Pricing : 
08/ 17/00 
10/03/96 
90 Days 

EQUIP ID: NAT97C 

Est Construction Time: 

Sales Tax: 7.0% 

This report is not copyrighted, but the information 
conta ined herein is For Official Use Onl y. 

M C A C E S f o r W i n d o w s 
Software Copyr ight ( c ) 1985-1997 
by Build i ng Systems Des ign~ Inc. 

Re lease 1. 2 

Currency in DOLLAR S 

TIME 23:53:53 
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Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg)+ TAGM 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6 . 

LEVEL - WBS Level (Account) 
LEVEL 2 WBS Level 2 (System) 
LEVEL 3 WBS Level 3 (Subsystem) 
LEVEL 4 User Defined (Assembly Category or Other) 
LEVEL 5 User Def ined (Assembly or Other) 

PROJECT DESCRIPTION: 

The following is a summary of the activities that are presently included in 
Alternative 4. 

Off-Site Disposal: Excavate/Stabilize/Off-site Disposa l 
Mobilize, site prep, clear/grub, erosion control, access roads , and 
survey 
Unexploded ordinance clearance 
Remove mate rial/debri s from abandoned buildings at SEAD - 16 
Excavate ditch soil 
Excavate soi ls with lead concentration > 400 mg/kg or other met a l s 
greater than TAGM 
Stockpile and perform TCLP testing 
Perform cleanup verification testing 
Transport soil failing TCLP criteria to stabilization area (on- site or 
off-si te) 
Stabilize soil exceeding TCLP criteria (on-site or off-site ) 
Transport and dispos e so il and material in an off-site landfill 
Backfill drainage swales with 6-inch topsoil and hydroseed 
Backfill remainder of excavated area with common fill & topsoil and 
hydroseed 
Demobilize 
Long - term monitoring 

EQUIP ID: NAT97C Cur rency in DOLLARS CREW ID: NAT99A 

TIME 23:53:53 
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Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD - 16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg ) + TAGM 

PRODUCTIVITY: 

Productivity, as a base l ine and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
leve l of protection productivity reduction factors . When required, 
productivity for appropriate activities will be adj usted for this project 
as follows: 

1. Level of Protection A - Productivity_% 
2. Level of Protection B - Productivity_% 
3 . Leve l of Protection C - Productivity_% 
4. Level of Protection D Productivity 85%. 

All activities are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Level A Leve l B Level C Level 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/ decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example : 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40-140 30-70 

TIME 23:53:53 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD - 16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 400 mg/kg) + ,TAGM 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

2. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test result~. 

3. The duration and effort to remediate SEAD-16 could vary depending on 
actual condition of building. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, use 3.5% 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 
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Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) + TAGM 
33. Remedial Action 

TIME 23:53:53 

DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06. Ditch Soil 
HTW AA For Disposal: TCLP, volatile 

organics (SW -846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 1590cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
1590cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 1590cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/100 
L F) 

33.02.07. Building Material 
HTW AA Fo r Disposal ; TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample _ 
every 150 cy: 140cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sampl e every 150 cy: 
140cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

33.02.11. Soil 

1.00 EA 

11.00 EA 

11. 00 EA 

11.00 EA 

22.00 EA 

1.00 EA 

1 .00 EA 

1.00 EA 

HTW AA For Disposal: TCLP, volatile 120.00 EA 
organics (SW -846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150cy : 17,989cy / 150cy) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

0 793 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Currency in DOLLARS 

2,500 535 0 3,828 3827. 72 

0 0 1,320 1,320 120.00 

0 0 2,530 2,530 230.00 

0 0 1,320 1,320 120.00 

0 0 3,410 3,410 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 

0 0 14,400 14,400 120.00 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL> 400 mg/kg)+ TAGM 
33. Remedial Action 

TIME 23:53:53 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

AFH AA For Disposal: TCLP-SVOCs 
(SW -846 Methods 1311 & 8270A), 
soi l (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150cy: 
17,989cy / 150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150cy: 17,989cy / 150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/ -
2500 sf: 331,824sf / 2500 sf) 

33.03. Site Work 

120.00 EA 

120.00 EA 

133.00 EA 

33.03.02. Clearing and Grubbing 
MIL AA Remove and dispose existing 1000.00 LF 

chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & brush 
rake, light brush 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 
USR AA Roadway stone - 3" deep esl @ 

25% of roadway 

13.00 ACR 

3000 .00 LF 
3000.00 LF 

33.03.07. Remove 2 Railroad Tracks 
USR AA Mobilization 
USR AA Remove 2 Railroad Tracks at 450 

LF "t 

USR AA Demobilization 

33.03.08. Survey Remediation Area 

1.00 EA 
1.00 EA 

1 .OD EA 

USR AA Survey remediation area 10.00 DAY 

0 

0 

0 

52 

208 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

5,624 

1,800 
1,560 

1,094 
22,453 

793 

15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33.03.11. Erosion control 
B MIL AA Silt Fence: Installation and 5500.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - stalked 5500.00 LF 
B MIL AA Maintain silt fence and remove 5500.00 LF 

LABOR ID: NAT99A EQUIP ID: NAT 97C 

1, 155 

2 
37 

27,500 

935 
935 

Currency in DOLLA~S 

0 

0 

0 

0 

8,176 

4,260 
2,070 

2,500 
4,295 

2,500 

2,500 

0 

2,750 

0 

0 

0 

0 

0 

0 

0 

0 

17,334 

535 
439 

535 

2,675 

0 

8,828 

5,885 
5,885 

27,600 

14,400 

20,615 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27,600 

14,400 

20,615 

1,300 

13,800 

6,060 
20,964 

4,129 
27,187 

3,828 

20,175 

0 

39,078 

6,820 
6,820 

230.00 

120.00 

155.00 

1.30 

1061.54 

2.02 
6.99 

4129.00 
27186.70 

3828.00 

2017.50 

0.00 

7.11 

1 .24 
1 .24 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) + TAGM 
33. Remedial Action 

TIME 23:53:53 

DETAIL PAGE • 3 

33.07. Building Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

MIL 
33.07. Building Remediation 

Clean up material amd debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does net 
include overpack.) 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Tra nsport and Dispose haz waste 210.00 TON 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch, 07/00) 

USR AA Water treatment 

33.09. Ditch Soil Remediation 

33.09.04. Sitework 

1000.00 GAL 

L MIL AA Excavate and stockpile (volumes 1590.00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 106100 SF 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
100s f) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) 

RSM AA Seeding, athletic field mix, 
8#/MSFpush spreader 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

33.09.09. Disposal 

159100 SF 

30.68 MSF 

1590.00 CY 

110 

0 

0 

0 

0 

141 

0 

0 

31 

140 

2,646 

0 

0 

0 

0 

3,180 

0 

0 

776 

4,245 

0 

0 

0 

0 

0 

4,770 

0 

0 

0 

2,210 

Transportation of ditch soil to hazardous waste landfill 
HTW AA Transport and Dispose haz wast e 1610 . 00 TON O 0 

bulk sol id, includes 6% 
disposal taxes & fees 
(E art hwatch, 07/00) 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS 

0 

15,100 

0 

0 

0 

0 

0 

9,082 

13,619 

1,366 

31,015 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

188,370 

17,746 

546 

4,013 

24,570 

1,000 

7,950 

9,082 

13,619 

2, 141 

37,470 

188,370 

0.40 

545.70 

133.75 

117.00 

1.00 

5.00 

0.09 

0.09 

69.79 

23.57 

117.00 

CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg)+ TAGM 
33. Remedial Action 

Tl ME 23: 53: 53 

DETAIL PAGE 4 

33.09. Ditch Soil Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. 10. Soil Remediation 

33.10.02. Sitework - Surface Soils 
All fill, topsoil, and 
the Sitework - Surface 

L MIL AA Excavate and stockpile (volumes 
used for estimate are 40% 

seeding items for soil remediation are included in 
Soils category. 
16814 CY 1,488 33,628 50,442 0 

greater than in-situ volumes) 
USR AA Plastic sheeting for ground: 112100 SF 

6mil polyethylene liner (1000sf 
/ ro l l; 1 roll ;,; $75) 
(Assume 1 pile or 150cy 
occupies 100 x 100sf) 

USR AA Cover stockpiles w/ plastic 1681400 SF 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ roll; 1 roll= $75) 

MIL AA Loam or topsoil, furnish & 8407.00 CY 
place , imported, 611 deep 

USR AA Coman fill (6") - Material for 9008.00 TON 
Backfill, includes cost of 
material (bank sand) and 
delivery (DeWitt 1999) 

AF AA Fill, spread borrow w/doze r 
RSM AA Seeding, athletic field mi x, 

8#/MSFpush spreader 

8407.00 CY 
324.28 MSF 

33.10.04. Sitework - Subsurface Soil s 
L MIL AA Excavate and stockpile (volumes 1175.00 CY 

used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 78400 SF 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpi Les w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll = $75) 

33.10.06. Disposal 

117500 SF 

0 

0 

741 

0 

101 
324 

104 

0 

0 

0 

0 

22,447 

0 

3,027 
8,198 

2,350 

0 

0 

Transportation of soil to hazardous waste landfill 

0 9,596 

0 143,928 

11,686 163,988 

0 41,928 

5,465 
0 

3,525 

0 

0 

0 

14,434 

0 

6,711 

10,058 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HTW AA Surface soils: Transport and 18015 TON O 0 0 0 2,107,755 
Dispose haz waste, bulk solid, 
includes 6% disposal ta xes & 
fees (Earthwatch, 07/00) 

84,070 

9,596 

143,928 

198,120 

41,928 

8,491 
22,632 

5,875 

6,711 

10,058 

2,107,755 

5.00 

0.09 

0.09 

23.57 

4.65 

1 .01 
69.79 

5.00 

0.09 

0.09 

117. 00 

LABOR ID: NAT99A EQUIP ID: NAT9 7C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Se rvi ce Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD -16 and 17 · OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg)+ TAGM 
33. Remedial Action 

TIME 23:53:53 

DETAIL PAGE 5 

33.10. Soil Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

USR AA Subsurface soils: Transport an 1259.00 TON 0 0 0 0 147,303 147,303 117.00 
d 
Dispose haz waste, bulk sol id, 
includes 6% disposal taxes & 
fees (Earthwatch, 07/00) 

33.26. Demobilization 
TOTAL Decontaminate Equipment 1.00 EA 0 1,321 5,000 2,500 0 8,821 8821.20 

TOTAL Demobil i zation 1. 00 EA 0 528 2,500 500 0 3,528 3528.48 

- - - - - - - - - - - - - - - - - - - -------- - - - ------ -----------
TOTAL SEAD-16 and 17 10, 115. 162,133 117,148 506,474 2,559,621 3,345,376 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soil 
33.02.07 Building Material 
33.02.11 Soil 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing and Grub 
33.03.06 Roadways 
33.03.07 Remove 2 Railroad 
33.03.08 Survey Remediatio 
33.03.11 Erosion control 

TOTAL Site Work 

33.07 Building Remediation 

33.09 Ditch Soil Remediati 

33.09.04 
33.09.09 

Sitework 
Disposal 

TOTAL Ditch Soil Remedi 

33.10 Soil Remediation 

33.10.02 Sitework - Surfac 
33.10.04 Sitework - Subsur 
33.10.06 Disposal 

TOTAL Soil Remediation 

33.26 Demobilization 

33.26.04 Decontaminate Equ 
33.26.06 Demobilization 

TIME 23:53:53 Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-16 and 17 - OFF -SITE DISPOSAL 

ALTERNATIVE 4 (SOIL > 400 mg/kg) _+ TAGM SUMMARY PAGE 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10's) ** 

QUANTY UOM 

1. 00 EA 

1.00 EA 

1.00 EA 
1.00 'EA 
1 .00 EA 

1.00 EA 

3 .00 ACR 
1.00 ACR 
1.00 EA 
1.00 ACR 
1.00 LF 

1.00 EA 

1. 00 EA 

1.00 EA 
1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1.00 EA 

1.00 EA 

1. 00 EA 
1.00 EA 

CONTRACT DES CONT ESCALATN CON CONT 

5,290 

5,290 

11,850 
650 

106,_390 

118,890 

20,860 
37,330 
48,550 
27,870 
72,820 

207,430 

59,360 

97,060 
260,210 
·-

- - -- - - - -- - -

357,270 

530 

530 

1,190 
60 

10,640 

11,890 

2,090 
3,730 
4,850 
2,790 
7,280 

20, 740 

5,940 

9,710 
_- 26,020 

35,730 

702,800 70,280 
31,280 3,130 

3,115 ,090 311 , 510 

170 

170 

390 
20 

3,510 

3,920 

690 
1,230 
1,600 

920 
2,400 

6,850 

1,960 

3,200 
8,590 

1,500 

1,500 

3,360 
180 

30, 130 

33,680 

5,910 
10,570 
13,750 
7,890 

20,630 

58,750 

16,810 

27,490 
73,700 

11,790 101,200 

23,190 199,070 
1,030 8,860 

102,800 882,350 

OTHER CON MGMT TOTAL COST 

260 620 

260 620 

590 1,390 
30 80 

5,270 . 12,480 

5,890 

1,030 
1,850 
2,4 10 
1,380 
3,610 

10,280 

2,940 

4,810 
12,900 

17,710 

13,940 

2,450 
4,380 
5,690 
3,270 
8,540 

24,320 

6,960 

11,380 
30,510 

41 ,900 

34,840 82,410 
1,550 3,670 

154,410 365,290 

8,370 

8,370 

18,760 
1,030 

168,420 

188,210 

33,020 
59, 100 
76,850 
44,120 

115,280 

328,380 

93,980 

153,650 
411,940 

565,590 

1,112,590 
49,520 

4,931,450 

3,849,170 384,920 127,020 1,090,280 190,800 451,370 6,093,560 

12,190 
4,870 

1, 220 
490 

400 
160 

3,450 
1,380 

600 
240 

1,430 
570 

19,290 
7,720 

UNIT COST 

8370.61 

8370.61 

18763.10 
1027 .82 

168419.55 

188210.46 

11007.08 
59097.19 
76853.68 
44119 .52 

115284.79 

328376.42 

93978.74 

153652. 77 
411935.22 

565588.00 

1112587.59 
49518.91 

4931453.11 

6093559.62 

19290.56 
7716.22 

LABOR ID: NAT99A EQU IP ID: NAT97C Currency in DOLLARS CREW ID : NAT99A UPB ID: UP99EA 
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Eff. Oate 10/03/96 

TOTAL Demobilization 

TOTAL Remedial Action 

TIME 23:53:53 Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_ : SEAD-16 and 17 - OFF-SITE DISPOSAL 

ALTERNAT IVE 4 (SOIL > 400 mg/kg ) + TAGM SUMMARY PAGE 2 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10°s) ** 

QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UN IT COST 

1.00 EA 17,060 1,710 560 4,830 850 2, 000 27,010 27006.79 

1. 00 EA 4,614,470 461,450 152,280 1,307 , 050 228,730 541,120 7,305,090 7305090.65 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD - 16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) 

SEAD-16 and 17 
INNOVATIVE TREATMENT: 

SOIL WASHING 
(SOIL > 1250 mg/kg) 

Designed By: Parsons ES 
Estimated By: Parsons ES 

Prepared By: Parsons ES 

Preparation Date: 08/17/00 
Effective Date of Pricing: 10/03/96 

Est Construction Time: 90 Days 

EQUIP ID: NAT97C 

Sales Tax: 7.0% 

This report is not copyrighted, but the information 
contained herein is For Official Us e Only. 

M C A C E S f O r W i n d O W S 

Software Copyright (c) 1985-1997 
by Building Systems Design, Inc. 

Release 1.2 

Currency in DOLLARS 

TIME 23:57:47 

TITLE PAGE 
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Tue 22 Aug 2000 
Eff . Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineer ing System (TRACES) 
PROJECT SWASH_ : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) 

PROJECT BREAKDOWN: 

The esti mate is struct ured as fo llows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title leve ls are taken from the 
HTRW Remedial Action Wor k Breakdown Structure. The 2 digit number s for the 
remaining title leve ls are user defined. The detai l items are at LEVEL 6. 

LEVEL WBS Leve l (Account) 
LEVEL 2 - WBS Leve l 2 (System) 
LEVEL 3 - WBS Level 3 (Subsystem) 
LEVEL 4 - User Defined (Assembly Category or Other) 
LEVEL 5 User Defined (Assembl y or Other) 

PROJECT DESCRIPTION: 

The fo ll owing is a s ummary of the activities that are presently included in 
Alternative 6. 

Innovative Treatment : Excavate/Wash/Backfill coarse fraction/Treat 
and dispose fi ne fraction in an off-s ite landfill 
- Mobilize, site prep, clear/grub, erosion control , access roads, and 
survey 
Unexploded ordinance c learance 
Remove material/debris from abandoned buildings at SEAD-16 
Excavate ditch soi ls 
Excavate soi ls with lead concentration> 1250 mg/kg 
Transport soi l to on-site treatment staging area 
Perform c leanup verif ication testing 
Soi l wa sh; Physi cal separation of f ine grain from coarse grain 
Backfill c lean coarse grain materia l 
Stockpi le and perform TCLP testing on f ine grain material 
Transport fine grain ma~erial failing TCLP criteria to treatment area 
(on-site or of i-si t ei 
Treat fi ne grain material exceeding TC LP criteria (on-site or off-site) 

- Transport and di spose fine grain mater ial in an off-site landf i ll 
Backfill dra inage swa les with 6-inch topsoil and hydroseed 
Backfill remainder of excavated area with topsoil and hyd roseed 
Demobilize 
Long - term monitor ing 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:57:47 

TITLE PAG E 2 
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Tue 22 Aug 2000 
Eff. Oate 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES ) 
PROJECT SWASH : SEA0·16 and 17 · INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB ) Database, ass umes a non -contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

1. Level of Protection A Productivity_% 
2. Level of Protection B Productivity_% 
3. Level of Protection C Productivity_% 
4. Level of Prot_ec~ i_on D · _ Productivity 85%. 

All activities are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Leve l A Level B Level C Level 
Avai l iable Time (minutes ) 480 480 480 480 

Non-Productive Time (minutes ): 

Safety meetings 20 20 10 10 
Suit·up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes ) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity . 33 . 63 . 77 .85 
=Reduced Production Rate(CY/HR ) 83 158 193 213 

* Break time rang es (minutes) 60· 140 60·140 40·140 30 ·70 

TIME 23:57:47 

TITLE PAGE 3 
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Tue 22 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

2. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

3. The duration and effort to remediate SEAD-16 could vary depending on 
actual condit ion of building . 

4. The vo~ ume. of fine grain maieria l requiring off-site disposal could vary 
depending on actual soil conditions encountered. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for constructi on management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineeri ng and Design During Construction (EDC) 1.5% 
As -Bui lts 0. 5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1 .0% 

Total, use 3.5% 

EQUI P ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A 
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Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) 
33. Remedial Action 

TIME 23:57:47 

DETAIL PAGE • 1 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06. Ditch Soils 

1. 00 EA 0 793 

Assumes all material is fine grained. 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assumes 1 sample 
every 150 cy: 528cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assumes 1 sample every 150 cy: 
528cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assumes 1 sample every 
150 cy: 528cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assumes 1 test/100 
LF) 

33.02.07. Building Material 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 140cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

4.00 EA 

4.00 EA 

4.00 EA 

9.00 EA 

1. 00 EA 

1.00 EA 

1.00 EA 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Currency in DOLLARS 

10,000 535 0 11,328 11327. 72 

0 0 480 480 120.00 

0 0 920 920 230.00 

0 0 480 480 120.00 

0 0 1,395 1,395 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 

CR EW ID: NAT99A UPB ID: UP99EA 
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Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) 
33. Remedial Action 

TIME 23:57:47 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.02.11. Soil 
Assume 33% of total volume will be fine grained and will require TCLP 
testing. 

HTW AA For Di sposa l: TCLP, volatile 
organics (SW -846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assumes 1 sample 
every 150cy: 4462cy * 1/3 * 
1/150cy) 

AFH AA For Disposal: TCLP -SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assumes 1 sample every 150cy: 
4462cy * 1/3 * 1/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9./99) (Assumes 1 sample every 
150cy: 4462cy * 1/3 * 1/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
lnorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/ 
2500 sf: 85,610sf / 2500sf) 

33.03. Site Work 

33.03.02. Clearing and Grubbing 

10.00 EA 

10.00 EA 

10.00 EA 

35.00 EA 

MI L AA Remove and dispose existing 1000.00 LF 
chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, · brush w/dozer & brush 13.00 ACR 
rake, l i gh t brush 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 3" deep esl@ 3000.00 LF 

25% of roadway 

33.03.07. Remove 2 Railrd Tracks 
USR AA Mobilization 
USR AA Remove 2 RR tracks at 350 LF 
USR AA Demobilization 

33.03.08. Survey Remediation Area 

1 .00 EA 
1 .00 EA 
1 .00 EA 

USR AA Survey remediation area 10.00 DAY 

LABOR ID: NAT99A EQUIP ID: NAT97C 

0 

0 

0 

0 

52 

208 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

5,624 

1,800 
1,560 

1,094 
17,178 

793 

15,000 

Currency in DOLLARS 

0 

0 

0 

0 

0 

8,176 

4,260 
2,070 

2,500 
3,297 
2,500 

2,500 

0 

0 

0 

0 

0 

0 

0 

17,334 

535 
286 
535 

2,675 

1,200 

2,300 

1,200 

5,425 

0 

0 

0 

0 

0 

0 

0 

0 

1,200 

2,300 

1,200 

5,425 

1,300 

13,800 

6,060 
20,964 

4,129 
20,761 
3,828 

20,175 

120.00 

230.00 

120.00 

155 . 00 

1 .30 

1061.54 

2.02 
6.99 

4129.00 
20760.69 
3828.00 

2017.50 

CREW ID: NAT99A UPB ID : UP99EA 
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PROJECT SWASH_: SEAD - 16 and 17 · INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) 
33. Remedial Action 
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DETAIL PAGE 3 

33.03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33.03.11. Erosion control 
B MIL AA Silt Fence: Installation and 5500.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - staked 5500 .00 LF 
B MIL AA Maintain silt fence and remove 5500.00 LF 

33.07. Building Remediation 
MIL Clean up material and debri s 

within building 
USR AA Transportation of drums by 

dedicated van (P r ice quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not . 
include overpack.) 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quot ed under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contai n PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TON 

bulk solid, includes 6% 
disposal taxes & fees 
(Earthwatch , 07/00) 

USR AA Water treatment 1000.00 GAL 

33.09. Ditch Soi ls Remediation Sitework 
L MIL AA Excavate and stockpile (volumes 528.00 CY 

used for estimate are 40% 
greater than in -situ volumes) 

USR AA Plastic sheeting for ground: 35200 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ ro l l; 1 roll = $75) 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

RSM AA Seeding, athletic field mi x, 
8#/MSFpush spreader 

LABOR ID: NAT99A EQUIP ID: NAT97C 

52800 SF 

528.00 CY 

10.17 MSF 

1, 155 

2 

37 

110 

0 

0 

0 

0 

47 

0 

0 

47 

10 

27 I 500 

935 
935 

2,646 

0 

0 

0 

0 

1,056 

0 

0 

1,410 

257 

Currency in DOLLAR S 

0 

2,750 

0 

0 

0 

0 

0 

0 

0 

1,584 

0 

0 

734 

0 

0 

8,828 

5,885 
5,885 

15, 100 

0 

0 

0 

0 

0 

3,013 

4,520 

10,299 

453 

0 

0 

0 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

0 

39,078 

6,820 
6,820 

17,746 

546 

4,013 

24,570 

1,000 

2,640 

3,013 

4,520 

12,443 

710 

0.00 

7.11 

1 .24 
1.24 

0.40 

545.70 

133 . 75 

117.00 

1.00 

5.00 

0.09 

0.09 

23.57 

69.79 

CREW ID: NAT99A UPB ID: UP99EA 
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PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 
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33. Remedial Action 
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DETAIL PAGE 4 

33.10. Soil Remediation Sitework QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.10. Soil Remediation Sitework 

33.10.02. Surface Soils 
All fill, topsoil, and seeding items for soil remediation are included in 
the Sitework - Surface Soi ls category. 

L MIL AA Excavate and stockpile (volumes 4427.00 CY 392 
used for estimate are 40% 
greater than in-s itu volumes) 

USR AA Plastic sheeting for ground: 295200 SF 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) 

MIL AA Loam or topsoil, furnish & 
place, imported, 611 deep 

2214.00 CY 

RSM AA Backfill coarse material from 2951.00 CY 
soil washing: Backfill, strl, 
sand & gravel, no cmpct, 75 HP 
dozer, 50' haul 

RSM AA Seeding, athletic field mi x, 85.39 MSF 
8#/MSFpush spreader 

33.10.04 . Subsurface Soils 
L MIL AA Excavate and stockpile (volumes 35.00 CY 

used for estimate are 40% 
greater than in -situ volumes) 

USR AA Plastic sheeting for ground: 2400.00 SF 
6mi l polyethy lene liner (1000sf 
/ ro ll; 1 roll= $75) (A ssume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cove r stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ ro l l; 1 roll = $75) 

33.15. Soil Washing 

3500.00 SF 

AF AA Load and haul soil: Hauling, 4990.00 CY 
w/loading, 12 CY truck, 5 mile 
haul, soil 

0 

0 

195 

32 

85 

3 

0 

0 

172 

8,854 

0 

0 

5,911 

974 

2,159 

70 

0 

0 

4,840 

13,281 

0 

0 

3,077 

561 

0 

105 

0 

0 

7,435 

0 

25,269 

37,895 

43,187 

0 

3,801 

0 

205 

300 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HTW AA HTRW, soil washing system, 1000 5346.00 TON 
0 

0 0 0 0 828,630 

ton incl residual water, trailer 
USR AA Water treatment 50000 GAL 0 0 0 0 50,000 

22, 135 

25,269 

37,895 

52, 175 

1,535 

5,960 

175 

205 

300 

12,275 

828,630 

50,000 

5.00 

0.09 

0.09 

23.57 

0. 52 

69.79 

5.00 

0.09 

0.09 

2.46 

155.00 

1.00 

LABOR ID: NAT99A EQUIP ID: NAT 97C Currency in DOLLARS CREW ID : NAT99A UPB ID: UP99EA 
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PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) 
33. Remedi a l Action 

TIME 23:57:47 

DETAIL PAGE 5 

33.17. Disposal QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.17. Disposal 
HTW AA Dispose fine material from soil 1782.00 TON 0 0 0 0 208,494 208,494 117.00 

washing: Transport and Dispose 
haz waste, bulk sol id, includes 
6% disposal taxes & fees 
(Earthwatch, 07/00) (Assume 30% 
of excavated material is fine 
grained) 

33.26. Demobilization 
TOTAL Decontaminate Equipment 1.00 EA 0 1,321 7,500 2,500 0 11,321 11321.20 

TOTAL Demobilization 1.00 EA 0 528 10,000 500 0 11 ,028 11028.48 

- - - - - - - - - -------- - - ---- - -- - --------- ------- -- - -
TOTAL SEAD - 16 and 17 8,028 104, 539 82,330 189,538 1,131,122 1,507,529 

LABOR ID: NAT99A EQUIP ID: NAT97C Curr ency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 

33 Remedial Action 

33 . 01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soils 
33.02.07 Building Mat er i a l 
33.02.11 Soil 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing and Grub 
33.03.06 Roadways 
33.03.07 Remove 2 Railrd T 
33.03.08 Survey Remediatio 
33.03 . 11 Erosion control 

TOTAL Site Work 

33.07 Building Remediation 
33.09 Ditch Soils Remediat 

33.10 Soil Remediation Sit 

33.10.02 Surface Soils 
33 . 10.04 Subsurface ·soi l s ', 

TOTAL Soil Remediation 

33. 15 Soil \.lashing 
33.17 Disposal 

33.26 Demobilization 

33.26.04 Decontaminate Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedial Act ion 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD - 16 and 17 - INNOVATIVE TREATMENT: 

TIME 23:57:47 

ALTERNATIVE 6 (SOIL > 1250 mg/kg) SUMMARY PAGE 
** PROJECT OWNER SUMMARY · SUBSYSTM (Rounded to 10 1 s) ** 

OUANTY UOM 

1. 00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1 .00 EA 

1. 00 EA 

3.00 ACR 
1. 00 ACR 
1 .00 EA 
1 .00 ACR 
1 . 00 LF 

1.00 EA 

1.00 EA 
1 .00 EA 

1 .00 EA 
-1. oo EA 

1. 00 EA 

1.00 EA 
1. 00 EA 

1 .00 EA 
1. 00 EA 

1. 00 EA 

1.00 EA 

CONTRACT DES CONT ESCALATN CON CONT 

15,650 

15,650 

4,520 
650 

13c,990 

19,160 

20,860 
37,330 
39,670 
27,870 
72,820 

198,550 

59,360 
32,220 

200,260 
940 

201,200 

1,560 

1,560 

450 
60 

1,400 

1,920 

2,090 
3,730 
3,970 
2,790 
7,280 

19,860 

5,940 
3,220 

20,030 
90 

20,120 

1,230 , 680 123,070 
288,010 28,800 

15,640 
15,230 

30,870 

1,560 
1,520 

3,090 

520 

520 

150 
20 

460 

630 

690 
1,230 
1,310 

920 
2, 400 

6 ,55 0 

1,960 
1,060 

6,610 
30 

6,640 

4,430 

4,430 

1,280 
180 

3,960 

5,430 

5,910 
10,570 
11,240 
7,890 

20,630 

56,240 

16,810 
9,130 

56,720 
270 

56,990 

40,610 348,590 
9,500 81,580 

520 
500 

1,020 

4,430 
4,320 

8,740 

OTHER CON MGMT TOTAL COST 

780 

780 

220 
30 

690 

950 

1,030 
1,850 
1,970 
1,380 
3,610 

9,840 

2,940 
1,600 

9,930 
50 

9,970 

1,830 

1,830 

530 
80 

1,640 

2,250 

2,450 
4,380 
4,650 
3,270 
8,540 

23,280 

6,960 
3,780 

23,480 
110 

23,590 

24,770 

24,770 

7,160 
1,030 

22, 140 

30,330 

33,020 
59,100 
62,800 
44,120 

115,280 

314,320 

93,980 
51,010 

317,020 
1,490 

318,510 

61,000 144,320 1,948,270 
14,280 33,770 455,940 

780 
760 

1,530 

1,830 
1,790 

3,620 

24,760 
24,120 

48,880 

2,075,700 207,570 68,500 587,940 102,890 243, 410 3,286,010 

UNIT COST 

24771.92 

24771.92 

7161.90 
1027.82 

22141.76 

30331.48 

11007. 08 
59097 .19 
62801.02 
44119.52 

115284.79 

314323.76 

93978. 74 
51009.13 

317023.36 
1487.14 

318510.50 

1948268.39 
455943.21 

24757.66 
24117. 53 

48875. 19 

3286012.33 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 
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LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1000 mg/kg) 

SEAD-16 and 17 
INNOVATIVE TREATMENT: 

SOIL WASHING 
(SOIL> 1000 mg/kg) 

Designed By: 
Estimated By: 

Prepared By: 

Preparation Date: 

Parsons ES 
Parsons ES 

Parsons ES 

Effective Date of Pricing: 
08/17/00 
10/03/96 
90 Days 

EQUIP ID: NAT97C 

Est Construction Time: 

Sales Tax: 7.0% 

Thi s report is not copyrighted, but the information 
contained herein is For Official Use Only. 

M C A C E S f o r W i n d o w s 
Software Copyright (c) 1985-1997 
by Building Systems Design, Inc. 

Release 1.2 

Currency in DOLLARS 

TIME 23:58:39 

TITLE PAGE • 1 
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PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1000 mg/kg ) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level . The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedia l Action Work Breakdown Struct ure . The 2 digit numbers for t he 
remaining title levels are user defined. The detai l items are at LEVEL 6 . 

LEVEL WBS Level (Account) 
LEVEL 2 WBS Level 2 (System) 
LEVEL 3 WBS Level 3 (Subsystem ) 
LEVEL 4 User Defined (Assemb ly Category or Other) 
LEVEL 5 User Defi ned (Assembly or Other) 

PROJECT DESCRIPTION: 

The following is a summary of the activities that are presently inc luded in 
Alternative 6. 

Innovative Treatment : Excavate/Wash/Backfill coarse fraction/Treat 
and dispose fine fraction in an off -s ite landfi l l 
- Mobilize, site prep , clear/grub, erosion control, access roads, and 
survey 

Unexp loded ordinance clearance 
Remove material/debris from abandoned buildings at SEAD -16 
Excavate ditch soils 
Excavate soils with lead concentration> 1000 mg/kg 
Transport sqil to on-site treatment staging area 
Perform cleanup verification testing 
Soil wash; Physical separation of fine grain from coarse grain 
Backfill clean coarse grain material 
Stockpile and perform TCLP testing on fine grain material 
Transport fine grain material -failing TCLP criteria to treatment area 
(on-site or off-site) 
Treat fine grain material exceeding TCLP criteria (on-s ite or off-site) 
Transport and dispose fine grain material in an off-site landfill 
Backfill drainage swales with 6-inch topsoi l and hydroseed 
Backfil l remainder of excavated area with topsoil and hydroseed 

- Demobilize 
Long-term monitoring 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:58:39 

TITLE PAGE 2 
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PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SO IL > 1000 mg/kg) 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database , assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities wi l l be adjusted for this project 
as fol lows: 

1. Level of Protection A Productivity_% 
2. Level of Protection B Productivity_% 
3. Level of Protection C - Productivity_% 
4 . Level of Prot_ect ion D Pro.duct i vi ty 85%. 

All activities are conducted in Level of Protection D. 

The following dai ly time breakdown was assumed. 

Leve l A Level B Level C Level 
Availiable Time (minutes) 480 480 480 480 

Non-Producti ve Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontaminati on 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Norma l Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 . 77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40 - 140 30-70 

TIME 23:58:39 

TITLE PAGE 3 
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PROJECT NOTES 

LAB OR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEA0 -16 and 17 · INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1000 mg/kg) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

2. The volume of materia l requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

3. The duration and effort to remediate SEA0-16 could vary depending on 
actual condition of building. 

4. The vol ume of f.ine gr~ in material requiring off-site disposal could vary 
depending on actual soil conditions encountered. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction conti ngency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Cost s consist of: 

*Engineering and Design During Construction (EOC) 1.5% 
As-Builts 0.5% 
Ope ration and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, use 3.5% 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 

TIME 23:58:39 

TITLE PAGE 4 

UPB ID: UP99EA 



Tue 22 Aug 2000 

Eff. Date 10/03/96 

TABLE OF CONTENTS 

No Backup Reports ... 

Tri-Service Automated Cost Engineering System (TRACES) TIME 23:58:39 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1000 mg/kg) CONTENTS PAGE 

SUMMARY REPORTS SUMMARY PAGE 

PROJECT OWNER SUMMARY - SUBSYSTM ...•...•...........•. .• •.................• 1 

DETAILED ESTIMATE DETAIL PAGE 

33. Remedial Action 

01. Mobilization ........... .... ... .. ................. . ............. ... 1 
02. Sampling, & Testing 

06. Ditch Soi l s ... ....... .. .... . .. .. ............ .. ...... . . . ....... 1 

07. Building Materia l .. . . . .•..................... •... ..... . ....... 1 

11. Soil ........... .. ............. . .... .. ......................... 2 

03. Site Work 

02 . Clearing and G_rubbing ......................................... 2 

06. Roadways .. , ....... ." ........... . ..... . ............... • ......... 2 

07. Remove 2 Rai lrd Tracks .............................• . ......... 2 

08. Survey Remediation Area •.. .... . . ... ......... . ............ .•... 2 

09. Ordnance work ............ . .......... . ..... . ......... . ......... 3 

11 . Erosion control ..................................... . .... .. . . . 3 

07. Building Remediation .. . ..... ....... ... ... ..... .. ........ •....... .. 3 

09. Ditch Soil Remediation Si tework ..... .... ................... ....... 3 

10. Soil Remediation Sitework 

02. Surface Soi ls .... .. .... ... ...... .... .... .... ... ... ..... . ...... 4 

04. Subsurface Soi ls ................. .. ........................... 4 

15 . Soil Washing . .. .. . .. .. .. . ... . ....... ... ..... ... .. ....... . . ........ 4 

17. Disposal .... .. . ............. . ............ ...... . .................. 5 

26. Demobilization 

04. Decontaminate Equipment. . ........ . ...................... . .... . 5 

06. Demobilization ............... ..... ..... ..... .. .............. .. 5 

* * * END TABLE OF CONTENTS * * * 



Tue 22 Aug 2000 
Eff . Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
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ALTERNATIVE 6 (SOIL > 1000 mg/kg) 
33. Remedial Action 
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DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06. Ditch Soils 

1.00 EA 0 793 

Assumes all material is fine grained. 
HTW AA For Disposal: TCLP, volatile 4.00 EA 

organics (SW-846 Methods 
1311&8240), soil ~Severn Trent 
Lab, 9/99) (Assumes 1 sample . 
every 150 cy: 585cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assumes 1 sample every 150 cy: 
585cy/15Dcy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assumes 1 sample every 
150 cy: 585cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, so i l (Severn Trent 
Lab, 9/99) (Assumes 1 test/100 
LF) 

33.02.07. Building Material 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) . (Assume f't sample 
every 150 cy: 140cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

LABOR IO: NAT99A EQUI P ID: NAT97C 

4.00 EA 

4.00 EA 

10.00 EA 

1.00 EA 

1.00 EA 

1.00 EA 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Currency in DOLLARS 

10,000 535 0 11,328 11327.72 

0 0 480 480 120.00 

0 0 920 920 230.00 

0 0 480 480 120 .00 

0 0 1,550 1,550 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 

CREW ID: NAT99A UPB ID: UP99EA 
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Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:58:39 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.02.11. Soil 
Assume 33% of total volume will be fine grained and will require TCLP 
testing. 

HTW AA For Disposal: TCLP, volatile 
organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assumes 1 sample 
every 150cy: 5457cy * 1/3 * 
1/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assumes 1 sample every 150cy: 
5457cy * 1/3 * 1/15Dcy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assumes 1 sample every 
150cy: 5457cy * 1/3 * 1/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/ 
2500 sf: 104,801sf / 2500sf) 

33.03. Site Work 

33.03.02. Cl ea ring and Grubbing 

12.00 EA 

12.00 EA 

12.00 EA 

42.00 EA 

MIL AA Remove and dispose existing 1000.00 LF 
chain link fenc e: Site dml, 
chain link fence, remove & 
salvage for reus e 

AF AA Clearing, brush w/dozer & brush 13.00 ACR 
rake, light brush 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 311 deep esl@ 3000.00 LF 

25% of roadway 

33.03.07. Remove 2 Rai lrd Tracks 
USR AA Mobilization 
USR AA Remove 2 RR tracks at 400 LF 
USR AA Demobilization 

1 .00 EA 
1 .OD EA 
1 .00 EA 

33 . 03.08. Survey Remediation Area 
USR AA Survey remediation area 10.00 DAY 

LABOR ID: NAT99A EQUIP ID: NAT97C 

0 

0 

0 

0 

52 

208 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

5,624 

1,800 
1,560 

1,094 
19,220 

793 

15,000 

Currency in DOLLAR S 

0 

0 

0 

0 

0 

8,176 

4,260 
2,070 

2,500 
3,711 
2,500 

2,500 

0 

0 

0 

0 

0 

0 

0 

17,334 

535 
330 
535 

2,675 

1,440 

2,760 

1,440 

6,510 

0 

0 

0 

0 

0 

0 

0 

0 

1,440 

2,760 

1,440 

6,510 

1,300 

13,800 

6,060 
20,964 

4,129 
23,261 
3,828 

20,175 

120.00 

230.00 

120.00 

155.00 

1.30 

1061.54 

2. 02 
6.99 

4129.00 
23260.56 
3828.00 

2017.50 

CREW ID : NAT99A UPS ID: UP99EA 
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Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD -16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 1000 mg/kg) 
33. Remedial Action 

TIME 23:58:39 

DETAIL PAGE 3 

33. 03. site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11 .00 ACR 5,481 0 

33.03.11. Erosion control 
B MIL AA Silt Fence: Installation and 5500.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - staked 
B MIL AA Maintain silt fence and remove 

MIL 
33.07. Building Remediation 

Clean up material and debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
I.ncl udes 7% NY tax. Does not 
include overpack.) 

5500.00 LF 
5500.00 LF 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc. , 5/99 . 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TON 

bulk solid, includes 6% 
disposal ·taxes & fees 
(Earthwatch, 07/00) 

USR AA Water treatment 1000.00 GAL 

33.09 . Ditch Soil Remediation Sitework 
L MIL AA Excavate and stockpile (volumes 585.00 CY 

used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 39000 SF 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
1 OOsf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting : 
6mi l polyethylene liner (1000sf 
I ro l l; 1 rel l = $75) 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

RSM AA Seeding, athletic field mi x, 
8#/MSFpush spreader 

LABOR ID: NAT99A EQUIP ID: NAT97C 

58500 SF 

585.00 CY 

11.29 MSF 

1, 155 

2 

37 

110 

0 

0 

0 

0 

52 

0 

0 

52 

11 

27,500 

935 
935 

2,646 

0 

0 

0 

0 

1,170 

0 

0 

1,562 

285 

Currency in DOLLARS 

0 

2,750 

0 

0 

0 

0 

0 

0 

0 

1,755 

0 

0 

813 

0 

0 

8,828 

5,885 
5,885 

15 , 100 

0 

0 

0 

0 

0 

3,338 

5,008 

11,411 

503 

0 

0 

0 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

0 

0 

0 

39,078 

6,820 
6,820 

17,746 

546 

4,013 

24,570 

1,000 

2,925 

3,338 

5,008 

13, 786 

788 

0.00 

7.11 

1.24 
1.24 

0.40 

545.70 

133. 75 

117.00 

1.00 

5.00 

0.09 

0.09 

23.57 

69.79 

CREW ID: NAT99A UPB ID: UP99EA 
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Tri -Serv ice Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL> 1000 mg/kg) 
33. Remedial Action 

TIME 23:58:39 

DETAIL PAGE 4 

33. 10. Soil Remediation Sitework QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. 10. Soil Remediation Sitework 

33.10.02. Surface Soils 
All fill, topsoil, and seeding items for soil remediation are included in 
the Sitework - Surface Soils category. 

L MIL AA Excavate and stockpile (volumes 5422.00 CY 480 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 361500 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
100s f) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ ro l l; 1 roll = $75) 

MIL AA Loam or topsoil, furnish & 
place, imported, 611 deep 

2711.00 CY 

RSM AA Backfill coarse material from 3615.00 CY 
soil washing: Backfill, strl, 
sand & gravel, no cmpct, 75 HP 
dozer, 50' haul 

RSM AA Seeding, athletic field mi x, 
8#/MSFpush spreader 

33. 10.04. Subsurface Soi ls 

104.58 MSF 

L MIL AA Excavate and stockpile (volumes 35 .00 CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 2400.00 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll = $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 3500.00 SF 
sheeting : Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ ro 11; 1 roll = $75) 

33.15. Soil Washing 
AF AA Load and haul soil: Hauling, 6042.00 CY 

w/loading, 12 CY truck, 5 mi le 
haul, soil 

0 

0 

239 

39 

105 

.3 

0 

0 

208 

10,844 

0 

0 

7,238 

1,1 93 

2,644 

70 

0 

0 

5,861 

16,266 

0 

0 

3,768 

687 

0 

105 

0 

0 

9,003 

0 

30,944 

46,421 

52,881 

0 

4,655 

0 

205 

300 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HTW AA HTRW, soil washing system, 1000 6474.00 TON 
0 

0 0 0 0 1,003,470 

ton incl residual water, trail er 
USR AA Water treatment 70000 GAL 0 0 0 0 70,000 

27,110 

30,944 

46,421 

63,888 

1,880 

7,299 

175 

205 

300 

14,863 

1,003,470 

70,000 

5.00 

0.09 

0.09 

23.57 

0. 52 

69.79 

5.00 

0.09 

0.09 

2.46 

155.00 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWAS H : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

TIME 23:58:39 

33 . 17. Disposal 

33.17. Disposal 
HTW AA Dispose fine material from soil 

washing: Transport and Dispose 
haz waste, bulk sol id, includes 
6% disposal taxes & fees 
(Earthwatch, 07/00) 

33.26. Demobi l i zat ion 
TOTAL Decontaminate Equipment 

TOTAL Demobilization 

TOTAL SEAD-16 and 17 

LABOR ID: NAT99A EQUIP ID: NAT97C 

ALTERNATIVE 6 (SOIL > 1000 mg/kg) 
33. Remedial Action 

DETAIL PAGE 5 

QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

2158.00 TON 0 0 0 0 252,486 252 , 486 117 .00 

1.00 EA 0 1,321 7,500 2,500 0 11,321 11321.20 

1.00 EA 0 528 10,000 500 0 11,028 11028 . 48 

- - --- -- -- -- -- - - - - - - - - - - - - - - - - - - - - - - - -----------
8-, 234 111 ,917 88,363 216,307 1,372 , 134 1,788,721 

Curr ency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Tue 22 Aug 2000 
Eff. Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soi ls 
33.02.07 Building Material 
33. 02. 11 Soi l 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing and Grub 
33.03.06 Roadways 
33.03.07 Remove 2 Railrd T 
33.03.08 Survey Remediatio 
33.03.11 Erosion control 

TOTAL Site Work 

33.07 Building Remediation 
33.09 Ditch Soil Remediati 

33.10 Soil Remediation Sit 

33 . 10.02 Surface Soils 
33.10.04 Subsurface Soils 

TOTAL Soil Remediation 

33.15 Soil Washing 
33.17 Disposal 

33.26 Demobilization 

33.26 . 04 Decontaminate Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedial Action 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

TIME 23:58:39 

ALTERNATIVE 6 (SOIL > 1000 mg/kg) SUMMARY PAGE 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10' s ) ** 

QUANTY UOM 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1.00 EA 

1.00 EA 

3.00 ACR 
1.00 ACR 
1 .00 EA 
1.00 ACR 
1. 00 LF 

1. 00 EA 

1.00 EA 
1.00 EA 

1.00 EA 
1. 00 EA 

1. 00 EA 

1. 00 EA 
1.00 EA 

1.00 EA 
1.00 EA 

1. 00 EA 

1.00 EA 

CONTRACT DES CONT ESCALATN CON CONT 

15,650 

15,650 

4,740 
650 

16, 780_ 

22,170 

20,860 
37,330 
43,120 
27,870 
72,820 

202,000 

59,360 
35,700 

245 ,250 
940 

246 ,190 

1,560 

1,560 

470 
60 

1,680 

2,220 

2,090 
3,730 
4,310 
2,790 
7,280 

20,200 

5,940 
3,570 

24,530 
90 

24,620 

1,503,400 150,340 
348,780 34,880 

15,640 
15,230 

30,870 

1,560 
1,520 

3,090 

520 

520 

160 
20 

550 

730 

690 
1,230 
1,420 

920 
2,400 

6,670 

1,960 
1,180 

8,090 
30 

8, 120 

4,430 

4,430 

1,340 
180 

4,750 

6,280 

5,910 
10,570 
12,210 
7,890 

20,630 

57,220 

16,810 
10, 110 

69,470 
190 

69,650 

49,610 425,840 
11,510 98,790 

520 
500 

1,020 

4,430 
4,320 

8,740 

OTHER CON MGMT TOTAL COST 

780 

780 

230 
30 

830 

1,100 

1,030 
1,850 
2, 140 
1,380 
3,610 

10,010 

2,940 
1,770 

12, 160 
40 

12,200 

1,830 

1,830 

560 
80 

1,970 

2,600 

2, 450 
4,380 
5,060 
3,270 
8,540 

23,690 

6,960 
4,190 

28,760 
100 

28,860 

24,770 

24,770 

7,500 
1,030 

26,570 

35, 100 

33,020 
59,100 
68,270 
44,120 

115,280 

319,790 

93,980 
56,520 

388,250 
1,400 

389,650 

74,520 176,300 2,380,010 
17,290 40,900 552,150 

780 
760 

1,530 

1,830 
1,790 

3,620 

24,760 
24,120 

48,880 

2,464,140 246,410 81,320 697,890 122,140 288,950 3,900,850 

UNIT COST 

24771.92 

24771.92 

7500.86 
1027.82 

26570.12 

35098.80 

11007.08 
59097 .19 
68267 .84 
44119.52 

115284.79 

319790.58 

93978. 74 
56519.17 

388254.68 
1397.91 

389652.59 

2380011.84 
552146 .72 

24757.66 
24117.53 

48875. 19 

3900845.55 

LABOR ID: NAT99A EQUIP ID : NAT97C Currency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 



Wed 23 Aug 2000 
Eff. Date 10/03/96 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD - 16 and 17 INNOVATIVE TREATMENT : 

ALTERNATIVE 6 (SOIL > 400 mg/kg) 

SEAD-16 and 17 
INNOVATIVE TREATMENT: 

SOil WASHING 
(SOIL > 400 mg/kg) 

Designed By: Parsons ES 
Estimated By: Parsons ES 

Prepared By: Parsons ES 

Preparation Date: 08/17/00 
Effective Date of Pricing: 10/03/96 

Est Construction Time: 90 Days 

EQUIP ID: NAT97C 

Sales Tax: 7.0% 

This report is not copyrighted, but the information 
contained herein is For Official Use Only. 

M C A C E S f o r W i n d o w s 
Software Copyright (c) 1985-1997 
by Building Systems Desigri, Inc. 

Release 1 .2 

Currency in DOLLARS 

TIME 00:01:10 

TITLE PAGE 

CREW ID: NAT99A UPB ID: UP99EA 



lied 23 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SI/ASH : SEAD - 16 and 17 INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL I/BS Level 1 (Account) 
LEVEL 2 WBS Level 2 (System) 
LEVEL 3 WBS Level 3 (Subsystem) 
LEVEL 4 User Defined (Assembly Category or Other) 
LEVEL 5 User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The following is a suITJTiary of the activities that are presently included in 
Alternative 6. 

Innovative Treatment: Excavate/Wash/Backfill coarse fraction/Treat 
and dispose fine fraction in an off-site landfill 
- Mobilize, s it e prep, clear/grub, erosion control, access roads, and 
survey 
Unexploded ordinance clearance 
Remove material/debris from abandoned buildings at SEAD-16 
Excavate ditch soils 
Excavate soils with lead concentration> 400 mg/kg 
Transport soil to on-site treatment staging area 
Perform cleanup verification testing 
Soil wash; Physical separation of fine grain from coarse grain 
Backfill clean coarse grain material 
Stockpile and perform TCLP testing on fine grain material 
Transport fine grain ·material failing TCLP criteria to treatment area 
(on-site or off-site) 
Treat fine grain material exceeding TCLP criteria (on-site or off-site) 
Transport and dispose fine grain material in an off-site landfill 
Backfill drainage swales with 6-inch topsoil and hydroseed 
Backfill remainder of excavated area with topsoil and hydroseed 
Demobilize 

- Long-term monitoring 

EQUIP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A 

TIME 00:01:10 

TITLE PAGE • 2 

UPB ID: UP99EA 
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Eff . Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_ : SEAD - 16 and 17 - INNOVATIVE TREATMENT : 

ALTERNATIVE 6 (SOIL > 400 mg/ kg) 

PRODUCT IV !TY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non -contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

1. Leve l of Protection A Productivity_% 
2. Leve l of Protection B - Productivity_% 
3. Level of Protection C Productivity_% 
4. Level of Protection D - Productivity 85%. 

All activities are conducted in Level of Protection D. 

Th e following daily time breakdown was assumed. 

Level A Level B Level C Leve l 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minut es): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontaminat ion 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40 - 140 30-70 

TIME 00:01 :10 

TITLE PAGE 3 

D 
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Wed 23 Aug 2000 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_ : SEAD-16 and 17 INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

2. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results. 

3. The duration and effort to remediate SEAD-16 could vary depending on 
actual condition of building. 

4. The volume of fine grain material requiring off-site disposal could vary 
depending on actual soil conditions encountered. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 % for bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1 .0% 

Total, use 3.5% 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A 
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Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg) 
33. Remedial Action 

TI ME 00: 01 : 10 

DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06. Ditch Soils 

1. 00 EA 

Assumes all material is fine grained. 

0 

HTIJ AA For Disposal: TCLP, volatile 8.00 EA 0 
organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assumes 1 sample 
every 150 cy: 1127cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assumes 1 sample every 150 cy: 
1127cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-B46 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assumes 1 sample every 
150 cy: 1127cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assumes 1 test/100 
LF) 

33.02.07. Building Material 
HTW AA For Disposal : TCLP, volatile 

organics (SW -846 Methods 
1311&8240), soil (Severn Tren_t 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 140cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW -846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy: 140 cy/150cy) 

8.00 EA 0 

8.00 EA 0 

18.00 EA 0 

1. DO EA 0 

1. 00 EA 0 

1. DO EA 0 

793 

0 

0 

0 

0 

0 

0 

0 

LABOR ID: NAT99A EQUIP ID: NAT97C Curr ency in DOLLAR S 

10,000 535 0 11,328 11327.72 

0 0 960 960 120.00 

0 0 1,840 1,840 230.00 

0 0 960 960 120 .00 

0 0 2,790 2,790 155.00 

0 0 120 120 120.00 

0 0 230 230 230. OD 

0 0 120 120 120.00 

CREW ID: NAT99A UPB ID: UP99EA 
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Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD - 16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL> 400 mg/kg) 
33. Remedial Action 

T I ME 00 : 01 : 1 0 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT . COST 

33.02.11. Soil 
Assume 33% of total volume will be fine grained and will require TCLP 
testing. 

HTW AA For Disposal: TCLP, volatile 
organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assumes 1 sample 
every 150cy: 10,625cy * 1/3 * 
1/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assumes 1 sample every 150cy:. 
10,625cy * 1/3 * 1/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assumes 1 sample every 
150cy: 10,625cy * 1/3 * 
1/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/ 
2500 sf: 201,620sf/2500sf) 

33.03. Site Work 

33.03.02. Clearing and Grubbing 

24.00 EA 

24.00 EA 

24.00 EA 

81.00 EA 

MIL AA Remove and dispose existing 1000.00 LF 
chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & brush 13.00 ACR 
rake, light. brush• --;r 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 311 deep esl@ 3000.00 LF 

25% of roadway 

33.03.07. Remove 2 Railroad Tracks 
USR AA Mobilization 
USR AA Remove 2 Railroad Tracks at 450 

LF 
USR AA Demobilization 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1.00 EA 
1.00 EA 

1.00 EA 

0 

0 

0 

0 

52 

208 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

5,624 

1,800 
1,560 

1,094 
22,453 

793 

Currency in DOLLARS 

0 

0 

0 

0 

0 

8,176 

4,260 
2,070 

2,500 
4,295 

2,500 

0 

0 

0 

0 

0 

0 

0 

17,334 

535 
439 

535 

2,880 

5,520 

2,880 

12,555 

0 

0 

0 

0 

0 

0 

0 

2,880 

5,520 

2,880 

12,555 

1,300 

13,800 

6,060 
20,964 

4,129 
27,187 

3,828 

120.00 

230.00 

120. 00 

155.00 

1 .30 

1061.54 

2.02 
6.99 

4129.00 
27186.70 

3828.00 

CREW ID: NAT99A UPB ID: UP99EA 
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DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg) 
33. Remedial Action 

TIME 00:01: 10 

DETAIL PAGE • 3 

33 . 03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.03.0B. Survey Remediation Area 
USR AA Survey remediation area 10.00 DAY 0 15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11 .00 ACR 5,481 0 

33.03.11. Erosion control 
B MIL AA Silt Fence: Installation and 5500.00 LF 

materials 
high, polypropylene 

B HTW AA Hay bales - staked 
B MIL AA Maintain silt fence and remove 

33 .07 . Building Remediation 
MIL Clean up material and debris 

within building 
USR AA Transportation of drums by 

dedicated van (Price quoted by 
Waste Management, Inc . 5/99. 
Includes 7% NY tax. Does not 
include overpack.) 

5500.00 LF 
5500.00 LF 

4410rJ SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc ., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HTW AA Transport and Dispose haz waste 210.00 TON 

bulk solid, includes 6% 
disposal taxes & fee s 
(Earthwatch, 07/00) 

USR AA Water treatment 1000.00 GAL 

33.09. Ditch Soi ls Remediation Sitework 
L MIL AA Excavate and stockpile (volumes 1127.00 CY 

used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 75200 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll = $75) (Assume 
1 pi le or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 112700 SF 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ roll; 1 roll= $75) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1,155 

2 

37 

110 

0 

0 

0 

0 

100 

0 

0 

27,500 

935 
935 

2,646 

0 

0 

0 

0 

2,254 

0 

0 

Currency in DOLLAR S 

2,500 

0 

2,750 

0 

0 

0 

0 

0 

0 

0 

3,381 

0 

0 

2,675 

0 

8,828 

5,885 
5,885 

15, 100 

0 

0 

0 

0 

0 

6,437 

9,647 

0 

0 

0 

0 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

20,175 

0 

39,078 

6,820 
6,820 

17,746 

546 

4,013 

24,570 

1,000 

5,635 

6,437 

9,647 

2017.50 

0 . 00 

7.11 

1.24 
1.24 

0.40 

545.70 

133.75 

117.00 

1.00 

5.00 

0.09 

0.09 

CREW ID: NAT99A UPB ID: UP99EA 
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Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg) 
33. Remedial Action 

TIME 00:01:10 

DETAIL PAGE 4 

33.09. Ditch Soils Remediation Sitework QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

RSM AA Seeding, athletic field mix, 
8#/MSFpush spreader 

33.10 . Soil Remediation Sitework 

33.10.02. Surface Soils 

1127.00 CY 

21.75MSF 

99 

22 

3,009 

550 

1,567 

0 

21,983 

968 

All fill, topsoil, and seeding items for soil remediation are included in 
the Sitework - Surface Soils category. 

L MIL AA Excavate and stockpile (volumes 10368 CY 918 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 691300 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
lOOsf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/roll; 1roll=$75) 

MIL AA Loam or topsoil, furnish & 
place, imported, 611 deep 

1036900 SF 

5184.00 CY 

RSM AA Backfill coarse material from 6912.00 CY 
soil washing: Backfill, strl, 
sand & gravel, no cmpct, 75 HP 
dozer, 50' haul 

RSM AA Seeding, athletic field mix, 
8#/MSFpush spreader 

33.10.64. Subsurface Soils 

201 .62 MSF 

L MIL AA Excavate and stockpile (volumes 256.00 CY 
used for estimate are 40% 
greater than in -situ volumes) 

USR AA Plastic shee ting for ground: 17100 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll = $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ ro l l; 1 ro l l = $75) 

33.15. Soil Washing 
AF AA Load and haul soil: Hauling, 

w/loading, 12 CY truck, 5 mi le 
haul, soil 

25700 SF 

11752 CY 

0 

0 

457 

75 

202 

23 

0 

0 

405 

20,736 

0 

0 

13,841 

2,281 

5,097 

51 2 

0 

0 

11,399 

31,104 0 

0 59,175 

0 88,759 

7,206 101,120 

1,313 0 

0 8,975 

768 0 

0 1,464 

0 2,200 

17,51 0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HT\./ AA HTRW, soil wa shing system, 1000 
0 

12591 TON 0 0 0 0 1,951,605 

ton i ncl residual water , trailer 

26,559 

1,518 

51,840 

59,175 

88,759 

122,167 

3,594 

14,071 

1,280 

1,464 

2,200 

28,910 

1,951,605 

23.57 

69.79 

5.00 

0.09 

0.09 

23.57 

0.52 

69.79 

5.00 

0.09 

0.09 

2.46 

155.00 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 
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TIME 00:01:10 Wed 23 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE ALTERNATIVE 6 (SOIL > 400 mg/kg) 

33. Remedial Action 
DETAIL PAGE 5 

33.15. Soil Washing OUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

USR AA Water treatment 100000 GAL 

33 . 17. Disposal 
HTW AA Dispose fine material from soil 4197.00 TON 

washing: Transport and Dispose 
haz waste, bulk solid, includes 
6% disposal taxes & fees 
(Earthwatch, 07/00) 

33.26. Demobilization 
TOTAL Decontaminate Equipment 

TOTAL Demobilization 

TOTAL SEAD-16 and 17 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1 .00 EA 

1 ._00 EA 

0 

0 

0 

0 

0 

0 

1,321 

528 

0 

0 

7,500 

10,000 

0 100,000 

0 491,049 

2,500 

500 

0 

0 

100,000 

491,049 

11,321 

11,028 

1.00 

117. 00 

11321.20 

11028.48 

9,345 143,962 119,400 361,478 2,603,637 3,228,477 

Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soils 
33.02.07 Building Material 
33.02.11 Soil 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing and Grub 
33.03.06 Roadways 
33.03.07 Remove 2 Railroad 
33.03.08 Survey Remediatio 
33.03.11 Erosion control 

TOTAL Site Work 

33.07 Building Remediation 
33.09 Ditch Soils Remediat 

33.10 Soil Remediation Sit 

33.10.02 Surface Soi ls 
33.10.04 Subsurface Soils 

TOTAL Soil Remediation 

33.15 Soil Washing 
33 . 17 Disposal 

33.26 Demobilization 

33.26.04 Decontaminate Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedial Action 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD-16 and 17 - INNOVATIVE TREATMENT: 

TI ME 00: 01 : 10 

ALTERNATIVE 6 (SOIL > 400 mg/kg) SUMMARY PAGE 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10°s) ** 

QUANTY UOM 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1.00 EA 

1.00 EA 

3.00 ACR 
1. 00 ACR 
1.00 EA 
1.00 ACR 
1. 00 LF 

1. 00 EA 

1.00 EA 
1. 00 EA 

1. 00 EA 
1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 

1.00 EA 
1. 00 EA 

1. 00 EA 

1. 00 EA 

CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST 

15,650 

15,650 

9,050 
650 

32,930 

42,620 

20,860 
37,330 
48,550 
27,870 
72,820 

207,430 

59,360 
68,790 

1,560 

1,560 

900 
60 

.3,290 

4,260 

2,090 
3,730 
4,850 
2,790 
7,280 

20, 740 

5,940 
6,880 

469,130 . 46,910 
6,830 680 

475,950 47,600 

2,873,980 287 , 400 
678,330 67,830 

15,640 
15,230 

30,870 

1,560 
1,520 

3,090 

520 

520 

300 
20 

1,090 

1,410 

690 
1,230 
1,600 

920 
2,400 

6,850 

1,960 
2,270 

4,430 

4,430 

2,560 
180 

9,330 

12,070 

5,910 
10,570 
13,750 
7,890 

20,630 

58,750 

16,810 
19,480 

15,480 132,880 
230 1,930 

15,710 134,810 

780 

780 

450 
30 

1,630 . 

2, 110 

1,030 
1,850 
2,410 
1,380 
3,610 

10,280 

2,940 
3,410 

23,250 
340 

23 ,590 

1,830 

1,830 

1,060 
80 

3,860 

5,000 

2,450 
4,380 
5,690 
3,270 
8,540 

24,320 

6,960 
8,070 

55,010 
800 

55,810 

24,770 

24,770 

14,320 
1,030 

52,120 

67,470 

33,020 
59,100 
76,850 
44,120 

115,280 

328,380 

93,980 
108,900 

742,660 
10,810 

753,480 

94,840 814,060 142,460 337,020 4,549,760 
22,380 192,140 33,620 79,540 1,073,850 

520 
500 

1,020 

4,430 
4,320 

8,740 

780 
760 

1,530 

1,830 
1,790 

3,620 

24,760 
24,120 

48,880 

4,452,990 445 ,300 146,950 1,261,310 220,730 522,180 7,049,450 

UNIT COST 

24771.92 

24771.92 

14323.81 
1027.82 

52123.35 

67474 . 98 

11007.08 
59097.19 
76853.68 
44119.52 

115284.79 

328376.42 

93978. 74 
108896.39 

742664. 92 
10811.04 

753475.96 

4549755. 16 
1073846.05 

24757 .66 
24117.53 

48875.19 

7049450.82 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID : UP99EA 
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LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD - 16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg+ TAGM) 

SEAD-16 and 17 
INNOVATI VE TREATMENT: 

SOIL WASHING 
(SOIL > 400 mg/kg and other 

metals > TAGMs) 

Designed By: Parsons ES 
Estimated By: Parsons ES 

Prepared By: Parsons ES 

Preparation Date: 08/17/00 
Effective Dat e of Pricing: 10/03/96 

Est Construction Time: 90 Days 

EQU IP ID: NAT97C 

Sales Tax : 7. 0% 

This report is not copyrighted, but the information 
contained herein is For Official Use Only. 

M C A C E S f o r W i n d o w s 
Software Copyright (c) 1985-1997 
by Building Systems Design, Inc. 

Release 1 .2 

Currency in DOLLARS 

TIME 00:30:57 

TITLE PAGE 

CREW ID: NAT99A UPB ID: UP99EA 
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PROJECT NOTES 

LABOR ID: NAT99A 

Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg+ TAGM) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
leve l. The 2 digit numbers for the first 3 title levels are taken from the 
HTR\.J Remedial Action Work Breakdown Structure. The 2 d igit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6 . 

LEVEL - I.JBS Leve l 1 (Account ) 
LEVEL 2 I.JBS Level 2 (System) 
LEVEL 3 I.JBS Level 3 (Subsystem) 
LEVEL 4 User Defined (Assemb ly Category or Ot her) 
LEVEL 5 - User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The following is a suITTTiary of the activities that are presently included in 
Alternative 6. 

Innovative Treatment: Excava te/Wash/Backfill coarse fraction/Treat 
and dispose fine fraction in an off-site landfill 
- Mobilize, site prep, clear/grub, erosion contro l , access roads , and 
survey 

- Unexploded ordinance clearance 
- Remove material/debris from abandoned buildings at SEAD-16 

Excavate ditch soils 
Excavate soils with lead concentration> 400 mg/kg and other metals> 
TAGM 
Transport soil to on-s ite treatment staging area 
Perform cleanup verification testing 
Soil wash; Physical separation of fine grain from coarse grain 

- Backfil l clean coarse grain material 
St_ockpile and perform TC.LP testing on fine grain material 
TMinsport fine grain· material failing TCLP criteria to treatment area 
(on-site or off-site) 
Treat fine grain material exceeding TCLP criteria (on-site or off-site) 
Transport and dispose fine grain material in an off -s ite landfill 
Backfill drainage swales with 6-inch topsoil and hydroseed 
Backfill remai nder of excavated area with topsoil and hydroseed 

- Demobilize 
- Long - term monitoring 

EQUIP ID: NAT97C Currency in DOLLARS CREW ID : NAT99A 

TIME 00:30:57 

TITLE PAGE 2 

UPB ID : UP99EA 
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PROJECT NOTES 

LABOR ID: NAT99A 

Tri - Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH_: SEAD - 16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg+ TAGM) 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

1. Level of Protection A Productivity_% 
2. Level of Protection B Productivity_% 
3. Level of Protection C Productivity_% 
4. Level of Protection D Productivity 85%. 

All activities are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Level A Level B Level C Level 
Avai liab le Time (minutes) 480 480 480 480 

Non -Productive Time (minutes ): 

Safety meetings 20 20 10 10 
Suit ·up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example : 

Norma l Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 . 63 . 77 .85 
=Reduced Production Rate(CY/HR ) 83 158 193 213 

* Break time ranges (minutes) 60 - 140 60-140 40-140 30-70 

TIME 00:30:57 
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Tri -Service Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

ALTERNATIVE 6 (SOIL > 400 mg/kg+ TAGM) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

1. The volume of excavation and disposal could vary based on the results of 
the cleanup verification sampling. 

2. The volume of material requiring treatment prior to disposal could vary 
depending on the TCLP test results . 

3. The duration and effort to remediate SEAD-16 could vary depending on 
actual condition of building. 

4. The volume of fine grain material requiring off-site disposal could vary 
depending on actual soil conditions encountered. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 % or bond 

Owner's cost are calculated as a percentage of running total as 
10 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, us e 3.5% 

EQUIP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A 

TIME 00:30:57 
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DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Acti on 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06. Ditch Soi ls 
Assumes all material 

HTW AA For Disposal: TCLP, volatile 
organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assumes 1 sample 
every 150 cy: 1590cy/150cy) 

AFH AA For Disposal : TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assumes 1 sample every 150 cy: 
1590cy/150cy ) 

AFH AA For Disposal: TCLP - Metals 
(SW -846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assumes 1 sample every 
150 cy: 1590cy/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assumes 1 test/100 
LF) 

33.02.07. Building Material 
HTW AA For Disposal: TCLP, volatile 

organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150 cy: 140cy/150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW -846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150 cy: 
140cy/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150 cy : 140 cy/150cy) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1.00 EA 

is fine grained. 
11.00 EA 

11.00 EA 

11.00 EA 

22 . 00 EA 

1 .00 EA 

1.00 EA 

1.00 EA 

0 793 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Currency in DOLLARS 

10,000 535 0 11,328 11327.72 

0 0 1,320 1,320 120.00 

0 0 2,530 2,530 230.00 

0 0 1,320 1,320 120.00 

0 0 3,410 3,410 155.00 

0 0 120 120 120.00 

0 0 230 230 230.00 

0 0 120 120 120.00 

CREW ID: NAT99A UPB ID: UP99EA 
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33. Remedial Action 

TIME 00:30:57 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.02.11. Soil 
Assume 33% of total volume will be fine grained and will require TCLP 
testing. 

HTW AA For Disposal: TCLP, volatile 
organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assumes 1 sample 
every 150cy: 17,989cy * 1/3 * 
1/150cy) 

AFH AA For Disposal: TCLP -SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assumes 1 sample every 150cy: 
17,989cy * 1/3 * 1/150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assumes 1 sample every 
150cy: 17,989cy * 1/3 * 
1/150cy) 

USR AA Confirmatory: NYSDEC CLP TAL 
Inorganics, soil (Severn Trent 
Lab, 9/99) (Assume 1 test/ 
2500 sf: 331,824sf/2500s f) 

33 . 03. Site Work 

33.03.02. Clea r ing and Grubbing 

40.00 EA 

40.00 EA 

40.00 EA 

133.00 EA 

MIL AA Remove and dispose existing 1000.00 LF 
chain link fence: Site dml, 
chain link fence, remove & 
salvage for reuse 

AF AA Clearing, brush w/dozer & br4sh 13.00 ACR 
rake, light brush 

33.03.06. Roadways 
USR AA Grade 20ft wide roadway 3000.00 LF 
USR AA Roadway stone - 311 deep esl@ 3000.00 LF 

25% of roadway 

33.03.07. Remove 2 Railroad Tracks 
USR AA Mobilization 1.00 EA 
USR AA Remove 2 Railroad Tracks at 450 1 .00 EA 

LF 
USR AA Demobilization 1.00 EA 

LABOR ID: NAT99A EQUIP ID: NAT97C 

0 

0 

0 

0 

52 

208 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,300 

5,624 

1,800 
1,560 

1,094 
22,453 

793 

Currency in DOLLARS 

0 

0 

0 

0 

0 

8,176 

4,260 
2,070 

2,500 
4,295 

2,500 

0 

0 

0 

0 

0 

0 

0 

17,334 

535 
439 

535 

4,800 

9,200 

4,800 

20,615 

0 

0 

0 

0 

0 

0 

0 

4,800 

9,200 

4,800 

20,615 

1,300 

13,800 

6,060 
20,964 

4,129 
27,187 

3,828 

120.00 

230.00 

120.00 

155.00 

1.30 

1061.54 

2.02 
6.99 

4129.00 
27186.70 

3828.00 

CREW ID: NAT99A UPB ID: UP99EA 
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33. Remedial Action 

TIME 00:30:57 

DETAIL PAGE 3 

33.03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT . COST 

33.03.DB. Survey Remediation Area 
USR AA 10.0D DAY 0 15,000 

33.03.09. Ordnance work 
L MIL AA UXO person - explosives 

contractor to screen area 
11.00 ACR 5,481 0 

33 . 03. 11. Erosion control 
B MIL AA Silt Fence: Installation and 5500.00 LF 

materials 
high, polypropylene 

B HT\.I AA Hay bales - st ak ed 5500.00 LF 
B MIL AA Maintain silt fence and remove 5500.QO LF 

MIL 
33.07. Building Remediation 

Clean up material and debris 
within building 

USR AA Transportation of drums by 
dedicated van (Price quoted by 
Waste Management, Inc. 5/99. 
Includes 7% NY tax. Does not 
include overpack.) 

·-- . 

44100 SF 

1.00 EA 

USR AA Disposal of drums (Price quoted 30.00 DR 
by Waste Management Inc., 5/99. 
Includes 7% sales tax. Does 
NOT include transportation. 
Price quoted under assumption 
that drums contain oily liquid 
of low viscosity containing 
PAHs, metals (and does not 
contain PCBs).) 

HT\.I AA Transport and Dispose haz wast e 210.00 TON 

bulk solid, · includes :t % 
disposal taxes & fees 
(Earthwatch, 07/00) 

USR AA \.later treatment 1000.00 GAL 

33.09. Ditch Soils Remediation Sitework 
L MIL AA Excavate and stockpile (volumes 1590.00 CY 

used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 106100 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll= $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpi Les w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethyl ene liner (1000sf 
/ roll; 1 roll= $75) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

159100 SF 

1, 155 

2 
37 

110 

0 

0 

0 

0 

141 

0 

0 

27,500 

935 
935 

2,646 

0 

0 

0 

0 

3,180 

0 

0 

Currency in DOLLARS 

2,500 

0 

2,750 

0 

0 

0 

0 

0 

0 

0 

4,770 

0 

0 

2,675 

0 

8,828 

5,885 
5,885 

15, 100 

0 

0 

0 

0 

0 

9,082 

13,619 

0 

0 

0 

0 

0 

0 

546 

4,013 

24,570 

1,000 

0 

0 

0 

20,175 

0 

39,078 

6,820 
6,820 

17, 746 

546 

4,013 

24,570 

1, ODO 

7,950 

9,082 

13,619 

2017. 50 

0.00 

7.11 

1.24 
1.24 

0.40 

545.70 

133. 75 

117.00 

1.00 

5.00 

0.09 

0.09 

CREW ID: NAT99A UPB ID: UP99EA 
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TIME 00:30:57 lied 23 Aug 2000 
Eff. Date 10/03/96 
DETAILED ESTIMATE ALTERNATIVE 6 (SOIL > 400 mg/kg+ TAGM) 

33. Remedial Action 
DETAIL PAGE • 4 

33.09 . Ditch Soils Remediation Sitework QUANTY UOM MANHOUR LABOR EQUJPMNT MATERIAL SUBCONTR TOTAL COST 

MIL AA Loam or topsoil, furnish & 
place, imported, 1' deep 

RSM AA Seeding, athletic field mix, 
8#/MSFpush spreader 

33.10. Soil Remediation Sitework 

33.10.02. Surface Soils 

1590.00 CY 

30.68 MSF 

140 

31 

4,245 

776 

2,210 

0 

31,015 

1,366 

All fill, topsoil, and seeding items for soil remediation are included in 
the Sitework - Surface Soils category. 

L MIL AA Excavate and stockpile (volumes 16814 CY 1,488 33,628 50,442 O 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 112 1000 SF 
6mil polyethylene liner (1000sf 
/ roll; 1 roll = $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll= $75) 

MIL AA Loam or topsoil, furnish & 
place, imported, 611 deep 

RSM AA Backfill coarse material from 
soi l washing: Backfill, strl, 
sand & gravel, no cmpct, 75 HP 
dozer, 50 1 haul 

RSM AA Seeding, athletic field mi x, 
8#/MSFpush spreader 

33.10.04 . Subsurface Soils 

1681400 SF 

8407 .00 CY 

11209 CY 

324.28 MSF 

L MIL AA Excavate and stockpile (volumes 1175.00 ·CY 
used for estimate are 40% 
greater than in-situ volumes) 

USR AA Plastic sheeting for ground: 78400 SF 
6mi l polyethylene liner (1000s f 
/ roll; 1 roll = $75) (Assume 
1 pile or 150cy occupies 100 x 
100sf) 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mi l polyethylene liner (1000sf 
/ roll; 1 roll = $75) 

33. 15. Soi l II ashing 
AF AA Load and haul soil: Hauling, 

w/loading, 12 CY truck, 5 mile 
haul, soil 

117500 SF 

21013 CY 

0 

0 

741 

122 

324 

104 

0 

0 

725 

0 

0 

22,447 

3,699 

8,198 

2,350 

0 

0 

20,383 

0 95,958 

0 143,928 

11,686 163,988 

2, 130 0 

0 14,434 

3,525 0 

0 6,711 

0 10,058 

31,309 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

37,470 

2,141 

84,070 

95,958 

143,928 

198,120 

5,829 

22,632 

5,875 

6,711 

10,058 

51,692 

HTII AA HTRW, soil washing system, 1000 22514 TON 
0 

0 0 0 0 3,489,670 3,489,670 

ton incl residual water, trailer 

UNIT COST 

23.57 

69.79 

5.00 

0.09 

0.09 

23.57 

0.52 

69.79 

5.00 

0.09 

0.09 

2.46 

155.00 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 
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Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES ) 
PROJECT SWASH_ : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

TIME 00:30:57 

33 . 15. Soil Washing 

USR AA Water treatment 

33.17. Disposal 
HTW AA Dispose fine material from soil 

washing: Transport and Dispose 
haz waste, bulk sol id, includes 
6% disposal taxes & fees 
(Eart hwatch, 07/00) 

33 . 26 . Demobi l ization 
TOTAL Decont am inate Equipment 

TOTAL Demobi l ization 

TOTAL SEAD - 16 and 17 

LABOR ID: NAT99A EQU IP ID: NAT97C 

ALTERNATIVE 6 (SO IL > 400 mg/kg+ TAGM) 
33. Remedial Action 

DETAIL PAGE 5 

QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

200000 GAL 0 0 0 0 200,000 200,000 1.00 

7505 .DO TON 0 0 0 0 878,085 878,085 117 .OD 

1.00 EA 0 1,321 7, 500 2,500 0 11, 321 11321.20 

1.00 EA 0 528 10,000 500 0 11,028 11028 . 48 

--------- -- - - - - - - - --------- ------ --- --------- --
10,861 183,188 162,623 550,908 4,646 ,348 5,543,067 

Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Wed 23 Aug 2000 
Eff. Date 10/03/96 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33.02.06 Ditch Soils 
33.02.07 Building Material 
33.02.11 Soil 

TOTAL Sampling, & Testi 

33 . 03 Site Work 

33 . 03.02 Clearing and Grub 
33.03.06 Roadways 
33.03.07 Remove 2 Railroad 
33.03.08 Survey Remediatio 
33.03.11 Erosi on control 

TOTAL Site Work 

33.07 Building Remediation 
33.09 Ditch Soils Remediat 

33.10 Soil Remediation Sit 

33.10.02 Surface Soil s 
33.10.04 Subsurface Soils 

TOTAL Soil Remediation 

33.15 Soil Washing 
33.17 Disposal 

33.26 Demobilization 

33.26 . 04 Decontaminate Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedial Action 

Tri -Se rvice Automated Cost Engineering System (TRACES) 
PROJECT SWASH : SEAD-16 and 17 - INNOVATIVE TREATMENT: 

TIME 00:30:57 

ALTERNATIVE 6 (SOIL> 400 mg/kg+ TAGM) SUMMARY PAGE 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10's) ** 

QUANTY UOM 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1.00 EA 

1.00 EA 

3.00 ACR 
1.00 ACR 
1.00 EA 
1.00 ACR 
1 .OD LF 

1.00 EA 

1.00 EA 
1.00 EA 

1.00 EA 
1.00 EA 

1.00 EA 

1 .DO EA 
1. DO EA 

1.00 EA 
1.00 EA 

1.00 EA 

CONTRACT DES CONT ESCALATN CON CONT 

15,650 

15,650 

11,850 
650 

54,450 

66,950 

20,860 
37,330 
48,550 
27,870 
72,820 

207,430 

59,360 
97,060 

760,500 
31,280 

791, 780 

5,168,240 
1,212,970 

15,640 
15,230 

30,870 

1,560 

1,560 

1,190 
60 

5,440 

6,690 

2,090 
3,730 
4,850 
2,790 
7,280 

20,740 

5,940 
9,710 

76,050 
3,130 

79,180 

516,820 
121,300 

1,560 
1,520 

3,090 

520 

520 

390 
20 

1,800 

2,210 

690 
1,230 
1,600 

920 
2,400 

6,850 

1,960 
3,200 

4,430 

4,430 

3,360 
180 

15,420 

18,960 

5,910 
10,570 
13,750 
7,890 

20,630 

58,750 

16,810 
27,490 

25,100 215,410 
1,030 8,860 

26,130 224,270 

170,550 1,463,900 
40,030 343,570 

520 
500 

1,020 

4,430 
4,320 

8,740 

OTHER CON MGMT TOTAL COST 

780 

780 

590 
30 

2,700 

3,320 

1,030 
1,850 
2,410 
1,380 
3,610 

10,280 

2,940 
4,810 

37,700 
1,550 

39,250 

1,830 

1,830 

1,390 
80 

6,380 

7,850 

2,450 
4,380 
5,690 
3,270 
8,540 

24,320 

6,960 
11,380 

24,770 

24,770 

18,760 
1,03_0 

86,190 

105,990 

33,020 
59,100 
76,850 
44,120 

115,280 

328,380 

93,980 
153,650 

89,180 1,203,940 
3,670 49,520 

92,850 1,253,450 

256,180 606,060 
60,130 142,240 

8,181,760 
1,920,230 

780 
760 

1,530 

1,830 
1,790 

3,620 

24,760 
24,120 

48,880 

UNIT COST 

24771.92 

24771.92 

18763.10 
1027.82 

86194.33 

105985.25 

11007 .08 
59097 .19 
76853.68 
44119.52 

115284.79 

328376.42 

93978. 74 
153652.77 

1203935.69 
49518.91 

1253454.60 

8181763.48 
1920232.21 

24757.66 
24117. 53 

48875 .19 

1.00 EA 7,650,310 765,030 252,460 2,166,950 379,220 897,120 12,111,090 12111090.59 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CR EW ID: NAT99A UPB ID: UP99EA 
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PROJECT BREAKDOWN: 

Th e es timat e i s s tructured as follow s and uses a 2 digit numbe r at each 
l eve l. The 2 digit numbers for th e fir s t 3 titl e leve ls are taken from th e 
HTRW Remedial Action Work Breakdown Structure . The 2 digit number s fo r th e 
remaining titl e levels are use r defined . Th e detail items are at LEVEL 6. 

LEVEL WBS Level 1 (Account) 
LEVEL 2 WBS Level 2 (Sys tem) 
LEVEL 3 WBS Level 3 (Subsystem) 
LEVEL 4 User Defined (Assembly Category or Other) 
LEVE L 5 User Defined (Assemb ly or Other) 

PROJECT DESCRIPTION: 

Th e scope of work for th e contractor s i s summarized be low . 

Sampl e 12 we ll s (total of 14 samp les including 1 dup and 1 qa sampl e )for 
metal s analyses. 

Sample 4 ditch soi l locations (total of 6 samples including 1 dup and 1 qa 
sampl e ) for metal s analyses. 

Assumptions : 2-person crew, 6 wells sampled per day, 4 dit ch soil 
locations sampled per 1/2 day, 1 day for set- up, 1 day for de-mob, no air 
travel ; 2 event s per year, and meta l s l abo rato ry analyses. 

PRODUCT IV !TY : 

Productivity , as a basel ine and as taken from th e Unit Price Book 
(UPB) Da t abase , ass umes a non-contaminated working env ironment with no 
leve l of protec ti on productivity reduction f ac t ors. Wh en required , 

EQUIP ID: NA T97C Currency in DOLLAR S CREW ID: NAT99A 
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productivity for appropriate activities will be adjusted for this project 
as follows: 

1. Leve l of Protection A Productivity_% 
2. Leve l of Protection B Productivity_% 
3. Level of Protection C Productivity_% 
4 . Level of Protection D Productivity 85%. 

All activit ies are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Leve l A Level B Level C Level 
Avai liable Time (minutes) 480 480 480 480 

Non-Productive .Time (minutes): 

Safety meetings 20 20 10 10 
su_i t-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Producti v ity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Exampl e : 

Norma l Production Rat e (CY /HR) 250 250 250 250 
X Productivity .33 .63 . 77 .85 
=R educed Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40 - 140 30-70 

D 

Th e following li s t the areas wh ere there i s the bigges t potential for changes 
in cost due to uncertainties : 

Time necessary to complete sampling may increase depending on the flow of 
wat er. 

Thi s est imate does not include the potential for additional well s or the 
repair of existi ng well s . 

Contrac tor cos t s are calculated as a percentage of running total as 
0.5 % for field office support 

10 . 0 % for home of fi ce support 

EQUI P ID: NAT9 7C Currency in DOLLAR S CREW ID: NAT99A 
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10.0 %·for profit 
0 . 0 % for bond 

Owner ' s cost are calculated as a percentage 
0.0 % for des ign contingency 
3.0 % for escalation 
0 .0 % for construct ion contingency 
3.0 % for other cos ts· 
0 . 0 % for cons truction management 

OTHER GOVERNMENT COSTS: 

Other Government Cos t s cons is t of : 

of running total as 

*Engineering and Des ign During Cons truction (EDC) 1. 0% 
As -Built s 0 . 5% 
Operation and Maintenance (O&M) Manual s 0.5% 
Laboratory Quality Ass uranc e 1.0% 

Total, use 3.0% 
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33.02. Sampling , & Test ing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL . SUBCONTR TOTAL COST UNIT ·cosT 

33 . Remedial Action 

33.02. Sampling, & Testing 

33.02.01. Hea lth and Saf ety 
HT\.J AA Case of 25, di sposabl e 

coverall s , Tyvek (Pine 
Environmental Services 9/98) 

USR AA Poly Tyvek (case of 12) (Pine 
Environmental Serv ices 9/98) 

HT\.J AA Firs t aid kit s , 36 ingredient s 
HT\.J AA Eye prot, safety glasses 

M HT\.J AA Latex Gloves (100/box ) (Pine 
Env ironmental Services 9/98) 

USR AA North Respirator Cartridges (2 
per/pkg) (Pine Environmental 
Services 9/ 98) 

33.02 . 02. Personnel 
AFH AA Personnel per di em (2 peopl e x 

4 
days x 2 event s) 

AFH AA Car or van mil eage charge 
HT\.J AA Daily rate, subcontracted 

33.02.04. Sample Groundwater 

1.00 EA 

1.00 EA 

1.00 EA 
2.00 EA 
4 . 00 BX 

2.00 PK 

18.00 DAY 

2000.00 MI 
18.00 EA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

115 

74 

80 
11 
42 

9 

1,907 

706 
0 

Groundwater monitoring costs f or one year are inc luded in thi s estimate. 
Ea ch monitoring we ll i s sampled semi-annuall y for TAL metal s . 

USR AA Turbidimeter Rental (Pine 2.00 \.JK O O 160 0 
Environmental Services 9/98) 

USR AA Hydro l ab Rental (Hydrolab Corp. 
9/98) 

USR AA Bladder Pump Rental (Marschalk 
Corporation. 9/98! , ? 

USR AA Pump Control ler Renta l 
(M arsc halk Corp . 9/98 ) 

USR AA 12 -vo lt Compressor Rent al 
(Marsc halk Corp . 9/98) 

USR AA Mi sc. Equipment Rental 
(Marschalk Corp . 9/98) 

USR AA Thermo Environmental 5808 (OVM) 
Rental (US Env i ronmental , 
12/98) 

2 . 00 \.JK 

2 . 00 \.JK 

2 . 00 \.JK 

2 .00 \.JK 

2 . 00 \.JK 

2.00 \.JK 

USR ·AA Teflon Tubing ( 1/4 11 ID x 3/8 11 ) 1000.00 FT 
(Pine Environmental Services 
9/98) 

USR AA I so butyl ene Calibration Ga s 
(Pine Environmental Services 
9/98) 

USR AA pH4 Buffer Solution (C ole-Parme 
r 

Ins tr ument Co. 9/98) 

2 . 00 EA 

2.00 EA 

0 0 690 0 

0 0 190 0 

0 0 300 0 

0 0 350 0 

0 0 65 0 

0 0 400 0 

0 0 0 2,675 

0 0 0 173 

0 0 0 22 

0 

0 

0 

0 

0 

0 

0 

0 

12 , 240 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CRE\.J ID : NAT99A 

115 

74 

80 
11. 
42 

9 

1,907 

706 
12,240 

160 

690 

190 

300 

350 

65 

400 

2,675 

173 

22 

114.69 

73.83 

79.93 
5.62 

10.43 

4.49 

105.93 

0.35 
680.00 

BO.DO 

345.00 

95.00 

150.00 

175. 00 

32.50 

200.00 

2. 68 

86.40 

11.24 
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33.02. Sampling , & Testi ng QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UN IT COST 

USR AA pH? Buffer So lution (Cole - Parme 
r 
Ins trument Co. 9/98) 

USR AA 700 Conductivity Solution 
(Col e- Parmer Ins trument Co. 
9/98) 

USR AA 2060 Conductivity Solution 
(Cole-Parmer Instrument Co. 
9/98) 

HTW AA 32 oz HOPE bottle, 12/case 
(including packaging and 

HTW AA Custody seals (package of 10) 
HTW AA 1gal,4/case , safe trans can 

w/vermiculit e 
AFH AA Packing Tape : Tes ting, packagin 

g 

& shipping, per roll 

2.00 EA 

2.00 EA 

2.00 EA 

72.00 EA 

8.00 EA 
2.00 EA 

8.00 EA 

HTW AA Shipping coolers: Tes ting, 14 .00 EA 
packag i ng & shipping, 51# t o 
70# pkg, overnight dl vy 

AFH AA Te s ting, packaging & shipping, 100.00 EA 
bag ice 

HTW AA 48 qua r t ice ches t, cooler & ic 2.00 EA 
e 

chest 

33. 02 . 05. Sample Ditch Soil 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

22 

39 

39 

2,372 

126 
58 

13 

0 

0 

0 

Ditch so il monitoring costs for one year are included in thi s es timat e . 
Each location i s sampled semi-annually for TAL met a ls. 

USR AA Enco re sampler (material s for 3 12 . 00 EA O O O 642 
sampl es/ loca tion) (Severn 
Trent Lab, 11/99) 

USR AA Decon Ch em i cals for ditch soil 
sampling ( cost per event) 

HTW AA Shipping coolers: Test ing, 
packaging & s hipping, 51# to 
70# pkg, overnight dlvy 

AFH AA Tes ting, packa ging & sh ipping, 
bag ice 

2.00 EA 

2.00 EA 

12 . 00 EA 

33.02.07. Analysi s of Groundwater 
AFH AA TAL metal s (NYSDEC CLP TAL 28.00 EA 

Inorganic s unit cost from 
Severn Trent Lab 9/98) 

33.02.09. Ana lysis of Ditch Soil 
USR AA NYSDEC CLP TAL Inorganic s , so il 

(S eve rn Trent Lab , 9/98) 

LABOR ID: NAT99A EQUIP ID: NA T97C 

12.00 EA 

0 0 0 54 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Curr ency in DOLLAR S 

0 

0 

0 

0 

0 

0 

0 

1,096 

119 

55 

0 

0 

157 

14 

4,340 

1,860 

CREW ID: NAT99A 

22 

39 

39 

2,372 

126 
58 

13 

1,096 

119 

55 

642 

54 

157 

14 

4,340 

1,860 

11. 24 

19.26 

19.26 

32.95 

15.75 

29.21 

1.65 

78.27 

1.19 

27.62 

53.50 

26.75 

78.27 

1.19 

155.00 

155.00 
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33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.02.12. Di s posa l of IDW 
Disposa l of Invest igation Derived Wa s tes 

USR AA Di sposal of purge wat er drums 1.00 0 0 0 0 134 134 133 . 75 
( 1 drum of purge water for 2 
rounds of sampli ng for 12 
well s ) (Price quoted by Wa ste 
Man agement Inc . , 5/99. Includes 
7% sa les t ax. Does NOT include 
transportation . Price quoted 
under assumption th at drums 
contain oily liquid of low 
viscos it y conta ining PAH s , 
meta l s (and does not contain 
PCB s ).) 

- - - - - - - - - - - - - - - - - - --------- -- ------- ---- ----- --
TOTAL ANNUAL MONITORING COSTS 0 0 2, 1ss · 9,178 20,015 31,348 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLAR S CREW ID: NAT99A UPB ID: UP99EA 
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33 Remedial Action 

33.02 Sampling, & Testing 

33.02.01 Health and Safety 
33 . 02 .02 Personnel 
33.02 . 04 Sample Groundwat e 
33.02.05 Sample Ditch Soil 
33.02 . 07 Ana lys i s of Gr oun 
33.02.09 Ana lysis of Dit ch 
33.02 . 12 Disposa l of !OW 

TOTAL Sampl ing, & Tes ti 

TOTAL Remedial Ac t ion 

Tri - Service Automated Cos t Engineer ing System (TRACES) 
PROJECT ANNUAL: ANNUAL MONITORING COSTS - FOR SEMI-ANNUAL 
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SUMMARY PAGE 

QUANTY UOM CONTRACT DES CONT ESCALATN CONTINGN OTHER CON MGMT TOTAL COST UNIT COST 

1.00 EA 400 0 10 0 10 0 430 426.26 
1.00 EA 18,060 0 540 0 560 0 19 , 160 19161 .89 
1.00 EA 10,900 0 330 0 340 0 11,570 11565. 13 
1. 00 EA 1,050 0 30 0 30 0 1, 120 1117 .65 
1.00 EA 5,280 0 160 0 160 0 5 , 600 5599.07 
1.00 EA 2,260 0 70 0 70 0 2 , 400 2399.60 
1.00 EA 160 0 0 0 10 0 170 172 . 55 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------- -- - - - - - - - - - -----------

1.00 EA 3E ,·120 . 0 1, 140 0 1,180 0 40,440 40442.15 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -----------

1. 00 EA 38,120 0 1,140 0 1,180 0 40,440 40442.15 
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October 25, 1999 

Mr. Paul Boyajian 
Parsons Engineering Science 
30 Dan Road 

Earthwatch 
WASTE SYSTEMS, I NC. 

Canton, Massachusetts 02121-2809 

Dear Paul: 

On behalf of Earthwatch Waste Systems, Inc. , I would like to thank you for giving me the 
opportunity to provide you with a quotation for the transportation and disposal of the RCRA 
hazardous soil coming from the Seneca Army Open Bnr ning 61 ottnds in Romulus, NY. 

SEAO - I<, /t,-../0 - 17 

RCRA Hazardous Soil 

Transportation and Disposal: 

► There is a twenty-two (22) ton transportation minimum. 
► Pricing is contingent upon facility approval of a completed waste profile. 
► A 6% local hazardous waste tax applies to the disposal fee. 
► Payment terms to be determined upon completion of an Earthwatch credit application. 

This quotation,is 'qalid for thirty (30) days and is subject to verification thereafter. Work will 
commence upon execution of a signed service agreement. Please review the above pricing and 
should you have any questions, do not hesitate to contact me. Earthwatch Waste Systems, Inc. , 
looks forward to the opportunity to service all of your waste disposal needs . 

/];' rf/~ 
Chrislophi. McCune 
Manager, Inside Sales 

((Wit/; An Eye On Yo ur Future)) 

CORPORATE AND SALES OFFICE: 
4950 Genesee Street, Suite 170 • Buffalo , NY 14225 

Phone (716) 681-6433 • Fax (716) 681-6165 • (800) 338-4797 

@ P
0

rin1ed on recycled paper 



October 25 , 1999 

Mr. Paul Boyajian 
Parsons Engineering Science 
30 Dan Road 

Earthwatch 
WASTE SYSTEMS, I NC. 

Canton, Massachusetts 02121-2809 

Dear Paul: 

On behalf of Earthwatch Waste Systems, Inc., I would like to thank you for giving me the 
opportunity to provide you with a quotation for the transportation and disposal of the 
non-hazardous soil coming from the Seneca Ani1y Open Burning Gt0unds in Romulus, NY. 

r. GAO - I(. J - I -, 
Non-Hazardous Soil 

Transportation and Disposal: $31.50/ ton :-") S u(J T 1n£ 0 L /t,-,f<}F1LL 

► There is a twenty-two (22) ton transportation minimum. 
► Payment terms to be determined upon completion of an Earthwatch credit application. 

This quotation is valid for thirty (30) days and is subject to verification thereafter. Work will 
commence upon execution of a signed service agreement. Please review the above pricing and 
should you have any questions, do not hesitate to contact me. Earthwatch Waste Systems, Inc., 
looks forward to the opportunity to service all of your waste disposal needs. 

~ 111~ 
ChristopheicCune 
Manager, Inside Sales 

((1Mith An Eye On Your Future )) 

CORPORATE AND SALES OFFICE: 
4950 Genesee Street, Suite 170 • Buffalo , NY 14225 

Phone (716) 681 -6433 • Fax (716) 681 -6165 • (800) 338-4797 

0 Pri nted on recyc led pape, · 



November 3, 1999 

Mr. Paul Boyajian 
PARSONS ENGINEERING 
30 Dan Road 
Canton, MA 02021-2809 

Based upon the information provided, this is a "non-bid" situation. Please 
contact Customer Service (1-800-843-3604) if this project goes to bid, for 
updated pricing information. 

Re: Seneca Army Depot - Romulus, NY 

Dear Mr. Boyajian: 

CWM Chemical Services, L.L.C. is pleased to provide you with pricing for disposal per your 
request. Based upon the information you provided, the following summarizes our quotation. 

DESCRIPTION/ ESTIMATED QUANTITY OF WASTE 

Soil contaminated with D008 I 3000 ton(s) 

DISPOSAL FACILITY: 

CWM Chemical Services, L.L-. C. 
1550 Balmer Road 
Model City, NY 14107 

DISPOSAL CHARGES 
$78.00 per ton(s) - Stabilization 

TAXES 
6.00% local tax 

Disposal Note: Pricing is based on the current LDR standards and a sample sent prior to 
shipment to verify the use of a standard stabilization recipe. 

TRANSPORTATION/DEMURRAGE 

$32.00/ton(s) using Dumps; with a minimum of 22 tons per load. 

Trans. Note: Not included is the NYS Sales Tax on T&D of $7 .84/ton if applicable. 

Liners: Included 

C WM Chemical Services, L.L.C. 1550 Balmer Road P.O. Box 200 Model C ity, NY 14 107 1-800-843-3604 
E-mail : cwmcs@ fcs-nct. com URL: http//...,'WW.wmx.co m/cwmmdc 



Demurrage: $75/hour after 2 free hours of loading time. 

APPROVAL/ANALYTICAL FEES 

Waived 

SPECIAL CONDITIONS: 

Waste must meet acceptability criteria at the site and comply with local, state and federal 
regulations, as well as the sites permit requirements . Pricing is contingent upon site and sample 
evaluation. 

The disposal charges are based solely on the infom1ation available at this time and are good for 
thirty (30) days from the date of this letter. Additional information may be required prior to 
approval. 

Payment must be received within thirty (30) days of invoicing. Payments received after thirty 
(30) days will accrue interest at the-rate of L5% per month. 

Following site approval, we will reconfinn your pricing and send you the appropriate 
Supplemental Information Document for signature. 

CWM Chemical Services, Inc. wishes to thank you for allowing us to quote on your disposal 
needs . Please do not hesitate to contact me at the phone number below with any questions you 
may have or if you require any further assistance. 

z_'_ ......... __ 
Lawrence M. Grasso 
(716)7540299 
Inside Sales Representative 

cc: 
Mike DiBartolomeo 

CWM Chemi cal Serv ices, L.L.C. I 550 Balmer Road P.O. Box 200 Model C ity, NY 141 07 1-800-843-3604 
E- mail : cwmcs@ fcs-nct.com URL : http//www.wmx .com/cwmmdc 
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May 21, 1999 

Mr. Tecesa Pietro 
PARSONS ENGINEERING 
30 Dan Road 
Canton, MA 02021 

·s quotation represents final pricing for the project listed below. Should the 
id due date change, please contact Customer Service (1-800-843-3604) for any 

ted information. 

Re: SENECnARMY DEPOT ~ R:omulus., NY 
I ·_ 

Dear Mr. Pie o: 

\ 
CWM ChemicaJ Services, LL.C. is pleased to provide you with pricing for disposal per your 
request. Based upon the information you provided, the following summarizes our quotation. : 

DEs~bN /ESTIMATED UANTITY OF WASTE 

~ ··· 

viscosity, pumpable ciil contaminated with RCRA Inorganic metals/ 50 55 gal dr1>"-'.\ 

DIS 

CWMCh 
lSSOB 
Model Ci 

i ' L C Sezy1ces, .L. . 
ad !. 

14107 

GES TAXES 

$125.00 per r ' 7.00% NY State sales tax 

Disposal Note:* 7% Seneca County sales tax will apply to T&D ifCWM performs the 
transportation. 7% Niagara County sales tax will apply to disposal only if the Customer 
performs the ,rnsportation. . 

TRANSPOR'tA TION/DEMURRAGE 

$510.00/loadr using Box Vans 

Demurrage: 15 per ,hour after one hour free 

Chemic.I s«vioes, L.LC. 1~5-0 Jlalmer Road P.O. Dox200 Mo4ol City, NY 14107 l-i00-MJ-3604 
· E-mai.J : ~-eau:orn URL ~lwww.wm"-<>OnVcwmmdo 



APPROV AUANALYTICAL FEES 

Waived 1 
I 

SPECIAL CONDmONS: 

Waste must meet acceptability criteria at the site and comply with local, state and federal 
regulations, as well as the sites permit requirements. Pricing is contingent upon site and sample 
evaluation. 

The disposal chargeg are based solely on the information available at this time and are good for 
thirty (30) days from the date of this letter. Additional information may be required prior to 
approval. 

Payment mu~ be received within thirty (30) days of invoicing. Payments received after~ 
(30) days willlaccrue interest at th~ rate of 1.5% per month. 

Following sit~proval, we will reconfirm your pricing and send you the appropriate 
Supplemental I . ~rmation Document for signature. . 

CWM Chemiqal Services, Inc. wishes to thank you for allowing us to quote on your disposal 
needs. Please\do not hesitate to contact me at the phone number below with any questions you · 
may have or · · you require any further assistance. 

Sincerely, 

cl Ufr,._, ~~·. 
Lisa Robins 
(716)754-0454 
Customer Service Representative 

cc: Mike D" artolomeo 

CWU Chimucal 8ervica., LLC. 15~ Balnxt Roa,! l'.n . Box: 200 Model City, NY 14107 1-i00-K4l -3604 
P.-fflQil: ~~ URL htlp/lwww.Wm><.con.icwmm.de 



Il.R. Dc\,Tf T , lnc. ('St:illt:11 ") 20202 

CUSTOMER: Parsons Engineering 

rsuYER"'l 

6895 Ellicott Street 
Pavilion, New York 14525 

Telephone: (716) 584-3132 - Fax: (716) 584-3466 
SALES QUOTATION 

CONTACT: Paul Boyajlan 
PHONE: (781)401 -2258 
FAX: {781 )401 -2575 

Date: 10/29/99 

PROJECT OR JOB NA.ME: Material Cost Estimate LOCATION: CR;:o::m::u-:;-lu:7.s~N:i,Y~~..;.;.;::.:..::.... ______ _____________________ _ 

Is this Project or Job Sales Tax Exempt? If yas, please enclose your ExempUon Certificate . 

We ere pleased to quote you as follows: 

QUANTITY DESBIPIION 

3,000/cy Common fill (run of bank gravel) 

Delivery via trailer : 

FIBERS 

Yes -----

Rt. 96, Geneva, N.Y. 

SATURDAY DELIVERY- IF REQUIRED, PLEASE CALL FOR PREMIUM. 
HEAT 

PROVISIONS 
Including Those Which Appear an the Reverae Side 

1. Time of Delivery. Regularly Scheduled operating hours 7:00 a.m. to 4:00 p .m. Monday through Friday during the appropriate season. 

2. Explradon of Quotation. This QuotaUon will be open only for thirty (30) days from the date of this QuotaUon. 

No -----

EA.a. 
llNII PRICE 

,$2.50/Ton 

$2.50/Ton 

3. Contract. This Quotation shall not result in a Contract until It is accepted and acKnowledged by Seller at Seller's office In Pavilion, New YorK. 

-4. Expiration of Contract. A Contract for the sale and/or delivery of materials at the place, price and In the quantity etated Is effective only 

durtng !he dates indicated . 

CONTRACT EFFECTIVE: 
CONTRACT EXPIRES: 

TERMS OF PAYMENT: NET 30 DAYS 

BUYER: 

, (: 

ITS: 
DATE: 

10/28/99 
12/31/99 

Respectfully Submitted, 
B.R. DeWITI, Inc, 

BY: 
Craig Green, Sales Manager 

QUOTATION ACCEPTED 

SELLER: B.R. DeWITT, Inc. 

BY: 
ITS: 
DATE: 



l. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

J . 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Deli ycr y Uuycr agrees tO give Seller reasonable notice of the time and date of deliveries required under this contract. An additior. 
charge will be made for all deliveries on Satuidays, Sundays, Holidays, and, initial orders before scheduled plant opening and aftc 
schedule plant closing at the prevailing rate. When delivcriea are to places other than on paved streers, the Buyer agrees to provide 
roadways or approaches permitting access of trucks to point of delivery under their own power. The Seller reserves the right"to sro· 
deliveries in the event such roadways are not provided. If the Buyer orders deliveries beyond the curb line, the Buyer assumes all 
liability for damage to sidewalks, driveways, or other property and agrees to indemnify the Seller against all liability, loss and exp, 
incurred as a result of such delivery, including damage to the Seller's equipment and lo&& of time. 

Delivezy Ow:ae: Delivery charge for sma.11 loads will be charged at the prevailing rate. 

Unlgadini Time: Delays caused by the Buyer over the allotted time will be charged at the prevailing rate. 

Comw:ession Stmnil1): Concrete has been designed to attain the indicated compressive strengths in accordance with recognized 
testing methods and mmda.rds. Field results may differ substantially due to variables such as waitmg time, placing methods, hand!iI 
after placement or otber variables beyond the control of the Seller. 

Neption of Warranty: THERE ARE NO w ARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED T 
ANY WARRANTIES OF MERCRANTABU,.tn' OR FITNESS FOR ANY PARTICULAR PURPOSE. 

Li.mitnrion of Ljabj)ity: In no event shall Seller be liable to Buyer for any indirect, special or consequential damages or lost profits 
arising out of or related to this Agreement or the performance or breach thereof, even if Seller has been advised of the possibility 
thereof. Seller's liability to Buyer hereunder, if any, shall in no event exceed the total amount paid to Seller hereunder. In no event 
shall Seller be liable to Buyer for auy damages resulting from or related r.o any failure or delay of Seller in the performance of Servi, 
under this Agreement. 

Maturizy pf Claim: Any claim arising out of or related to this Agreement shall be brought no later than one ( l) year after the same b 
accrued. 

Credit Extensior:,,: If credit has not been established with the Seller, Buyer, upon execution hereof, agrees to furnish the Seller a 
current financial statement, bank references and three trade references. If at anytime the financial responsibility of the Buyer become 
unsatisfactory to Seller, Seller reserves the right to require payment in advance, or &arisfactory security or guarantee that invoices wi: 
be paid when due. If the Buyer fails to comply with the terms of payment herein, the Seller reserves the right to cancel the unfilled 
portion of the contract without notice. 

Governmental Taxes: Any manufact:Uring , processing or sales tax now in effect or later imposed by the Federal Government. or by 
the State or any political subdivision thereof. shall be added to the invoices and paid by the Buyer. 

Admixrures; Any admixwres required by Buyer, other than those specified herein, shall be furnished by the Buyer at its expense. If 
Buyer directs any addition to the concrete mix, Buyer shall be ~ responsible for the quality of the concrete mix. 

Tesring· the Sellor shall not be responsible for the cost of any independent laboratory mix design or other testing. 

Ac;ts pf God, Delivery Stops: Seller shall not be liable for failure or delay in shipping goods, if such failure or delay is due to an Act 
of God, weather, labor difficulties, accident, inability to obr.ain raw materials or call8es of any kind whatsoever beyond the control of 
Seller. 

Entire A£t«mcnt: This quotation is the sole agreement between the parties relating to the subject matter hereof and supersedes 1111 
prior understandings, writings, proposals, represenution.s or communications, om! or written of either pany. This Agreement may be 
a.mended only by an instrument executed by the authorized representatives of both parties. 

Variation of Tenns: Any variation of the offer by the Buyer will be deemed a counteroffer which can be rejected in full by th~ Seller 
Without prior wriuen consent of the Seller, the items quoted herein are not divisible and must be purcha.sed as a whole to obtain the 
prices quoted. 

Expenses: Buyer agrees to pay collecti!ln costs and disbursements and attorney fees equal to 25% of the account balance in the even1 
Buyer's account is referred to an attorney or collection agency for collection or lawsuit. 

Chojc; of Law: This Agreement shall be deemed performed in its entirety in the State of New York and shall be interpreted in 
accordance with the laws thereof. 
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Brownfields Cleanup Fact Sheet 

NOTES: 

1. General 

It should be noted that the actual selection of a cleanup technology will be 
dependent on community input, cleanup goals, site conditions and 
situations, the level and extent of contamination, the cost of equipment, 
materials and labor, and the future use of the site. 

The approach and procedures presented in this document are intended 
solely for informational purposes. They are not intended, nor can they be 
relied upon to create any rights enforceable by any party in litigation with 
the United States Environmental Protection Agency (EPA). EPA officials 
may decide to follow the approach and procedures provided in this 
document, or to act at variance with the approach and procedures, based 
on an analysis of site circumstances. The agency also reserves the right to 
change this fact sheet at any time without public notice. 

2. Abbreviations 

Asbestos-Containing Material ACM 
BTEX 
CCA 
DRO 
GRO 
PAH 
PCB 
TAL 
TCL 
TPH 
TNT 
uxo 

Benzene, Toluene, Ethylbenzene and Xylene 
Chromium , Copper, Arsenic 
Diesel Range Organics 
Gasoline Range Organics 
Polynuclear Aromatic Hydrocarbon 
Polychlorinated Biphenyl 
Target Analyte List 
Target Compound List (Vo latil e, Semivolatil e and Pesticide/PCBs) 
Total Petroleum Hydrocarbon 
Trinitrotoluene 
Unexploded Ordnance 

3. Cost Category 

A. Solidification (on-site) cost (including excavation and mixing) for I 00 
foot long by 100 foot wide by 15 foot deep area using cement lime is 
approximately $150,000 or $470 per ton . . 

B. On-site land disposal cost (including excavation, transportation and 
back filling of the excavated area) for an area 100 foot by 100 foot is 
approximately $70,000 to $100,000 . 

C. Off-site Disposal Cost: 

Waste characterization 
Transportation, one truck load, 250 miles one way 

Treatment and disposal of contaminated soil 
(no free liquid) 
Inorganic Waste 
Organic Waste 
Inorganic and Organic Waste 
Pesticide Waste 

Treatment and di sposal of contaminated liquid 
Inorganic Waste 

$1 ,000 to $1,500 per 
sample 
$ I ,200 per truck load 

$600 to $ 1,000 per ton 
$400 to $1 ,200 per ton 
$500 to $1 ,600 per ton 
$1 ,500 to $ 1,700 per ton 

http ://vv,vw.epa.gov/reg3 hwmd/brownfld/c1eanup.htm 
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Brownfields Cleanup Fac t Sheet 

Organic Waste 
Inorganic and Organic Waste 
Pesticide Waste 

$900 to $ 1, I 00 per ton 
$850 to $ I , 150 per ton 
$ 1,000 to $1 ,200 per ton 
$ 1,200 to $1 ,500 per ton 

D. Cost for remediation using these technologies varies according to the 
volume of the contaminated soil , the number of contaminants and the 
concentration of contaminants present in the treatment media. Without 
knowing the site details no cost could be provided for this document. 

E. Cost of incineration of bulk solid by rotary kiln is approximately $800 
to $2,000 per ton. 

F. Soil with low pH can be treated with hydrated lime. Approximate cost 
of treatment is $300 per acre including the cost of lime, equipment and 
manpower. 

G. Cost of off-site disposal (no treatment) to a landfill is approximately 
$ 100 to $200 per ton . · 

http ://www.epa. gov/reg3 hwmd/brownfld/cleanup.htm 

Page 2 of 2 
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~ 
United Retek 

Nove mber 19, 1999 

Mr. Paul Boyaji an 
Pa rson 's Eng ineerin g Science 
30 Dan Road 
Canton , MA 0202 1-2809 

Dear Paul: 

As we recentl y di scussed , I am fo rwardi,i g a package regarding United Retek Corporation (URC) and our 
mob il e processes for the on-si te stabili za ti on recycling of contaminated so il s. 

As di sc ussed in the enclosed inserts, URC's processes have been success full y app li ed to so il s contaminated 
b y \'a ri ous petrol eum products, waste o il s, pesti cides, plasti c izers, manufactured gas plant (MGP) residual s, 
PCB 's, and characteri s ti ca ll y hazardous TCLP meta ls. URC's standard procedure is to conduct bench sea l~ 
eva luation o f the appli cabili ty of ou r process to the so il type o r con taminants of concern , and to guarantee 
th e perfo rm ance of ou r fi eld stabilizati on. 

S ince th e 1987 , U RC has stabili zed hundreds of th ousands of tons o f so il at hundreds of sites for a broad 
spec trum of pri va te and publi c secto r c li ent s. \Ve are we ll kn own to , and often recommended by regul ators 
in many juri sd icti ons. 

A pr imary adva nt age of the Re1ek Process ove r some a lternative contaminated so il management options is 
th at no materi als are removed from th e property as waste (or in th e case ofTCLP meta ls stab ili za ti on fo r 
subsequent off site di sposa l, no materi a ls are removed as " hazardous waste") . This provides a leve l of 
securi ty not otherw ise ava il able and also res ults in s ignificant sav ings on material transportation , taxes , and 
di sposa l. 

For yo ur in fo rm ati on and rev iew, I have brieny summari zed some de ta il s rega rding URC's processes and 
th e ir appli ca tio n's . · 

• The process is n ex ible and can be adapted to a w ide va ri ety of contaminated so il appli ca ti ons. 

• For petro leum impacted so ils, contami nati on leve ls up to 60,000ppm TPH (total petroleum 
hydrocarbon s) have bee n pern1itted in some juri sdicti ons and can be handl ed. T he NYDEC 
permit and New Jersey regul ations limit the Relek process to 30,000 ppm TPH . 

• For characteri s ti ca ll y haza rdous meta ls, bench sca le testin g is required for mi x design and 
process verifi cat ion. 

• For PCB contam inated so il s, limit s of25 or IO ppm , for cont ro ll ed or un contro ll ed access 
s ites respecti ve ly, have been imposed by USEPA . 

• Dispos iti on of Fina l Product - idea ll y, it is reused on-s ite as pav ing base, structura l fill, cap , 
oth er appropri ate appli cati on. 

21 Ti!OTTEH DR ll 'E ■ MEDWAY, MA 0205:3 

1'110\E: (!)08) 478-!")!'ifl0 ■ F'AX: ( !J08) 478-92 1 I 

Corp. 



• The principal advantages of Retek recycling arc: 
limits long term li ab ility by keepin g wastes out of landfil ls 
price (cost competiti ve) 
an ambi ent temperature process, it minimizes con taminant volat ili za ti on and clirn,n atcs 
Air Quality permitting 
the final product is a physically improved benefi cia ll y useful materi al 
recycling is socially, economically and politically preferred to landfilling 
speed of treatment (up to 1,000 tons/day). 

I hope you will find the enclosed information interesting and helpful , and that you wi ll consider us for any 
contaminated soil management needs that arise. In the meantime, if you have any questions, please contact 
me directl y at (508) 478-5500, ext. 16. 

Very truly yours , 

UN ITED RETEK CORPORATION 

Dav id A. Quelle 
Vice Pres ident, Business Development 

Enclosures 



PARSONS ENGINEERING SCIENCE, INC. 

TELEPHONE CONVERSATION MEMORANDUM 

CALL TO : 

DATE: 

Dave Quelle 

November 18, 1999 

TELEPHONE NUMBER: 508-478-5500 

INITIATED BY: Paul Boyajian 

SUBJECT: Stabilization 

OF: United Retek Corp 

TIME: 

COPIES: 

I spoke with Dave Quelle regarding stabilization at SEAD-16 and SEAD-17. After describing the project 
and volumes to him, he informed me that ex situ stabilization for this type of project will typically costs 
around $60/cy and could process up tu 500 cys/day (pugmill) . He considered this to be a relatively small 
project, however , was interested in pursuing it. 



PARSONS ENGINEERING SCIENCE, INC. 

TELEPHONE CONVERSATION MEMORANDUM 

CALL TO : Norman Bloom OF: Williams Environmental 

DATE: November 18, 1999 TIME: 

TELEPHONE NUMBER: 770-879-4811 

INITIATED BY: Paul Boyajian COPIES: 

SUBJECT: Stabilization 

I spoke with Norman Bloom and Erik Rolle regarding stabilization at SEAD-16 and SEAD-17 . After 
reviewing some information on the project, which I faxed to them, he informed me that they could 
perform a treatability study, which would take approxin1ately 3 weeks. In situ stabilization could be 
performed using a hoe mixer or ex situ stabilization could be perfom1ed using a pugmill (approximate rate 
120 tons/hr) . The mobilization and setup cost for ex situ stabilization, especially for small project is large . 
In situ stabilization does generate lots of dust (from the additives), however, could be somewhat 

controlled through the use of a slurry. He did not share with me any cost infomrntion. He considered this 
to be a relatively small project. 



PARSONS ENGINEERING SCIENCE, INC. 

TELEPHONE CONVERSATION MEMORANDUM 

CALL TO: Art Simonian OF: Site Remediation Services 

DATE: November 11, 1999 TIME: 

TELEPHONE NUMBER: 860-623-8179 

INITIATED BY: Paul Boyajian COPIES: 

SUBJECT: Stabilization 

I spoke with Art Simonian regarding stabilization at SEAD-16 and SEAD-17. After describing the project 
and volumes to him , he informed me that ex situ stabilization for this type of project will typically costs 
around $75 to $100/cy. However, SRS typically does not perform stabilization and he recommended that 
I speak with United Retek C_orp . He also infom1ed me that the cost for in situ stabilization will probably 
be higher than the cost for ex situ stabilization. 



PARSONS ENGINEERING SCIENCE, INC. 

TELEPHONE CONVERSATION MEMORANDUM 

CALL TO : 

DATE: 

Steve Pegler 

November 19, 1999 

TELEPHONE NUMBER: 480-948-7100 

INITIATED BY: Paul Boyajian 

SUBJECT: Stabilization 

OF: Silicate Technology Corp 

TIME: 

COPIES: 

I spoke with Steve Pegler regarding stabilization at SEAD-16 and SEAD-17 . After describing the project 
and volumes to him, he informed me that this to be a relatively small to medium project. He has 
stabilized material with similar constituents . For a project like this , using a pugmill , he informed me that 
a cost of $60 to $100/cy seems reasonable . He also informed me to perform ex situ stabilization, the 
proper permits would need to be obtained. In situ could be performed using a rotar tiller. 



PARSONS ENGINEERING SCIENCE, INC. 

TELEPHONE CONVERSATION MEMORANDUM 

CALL TO : Christopher J. McCune OF: Earthwatch 

DATE: July 31, 2000 TIME: 9:30am 

TELEPHONE NUMBER: 1-800-338 4797 

INITIATED BY : Chunhua Liu COPIES: Eliza Dubroff 

SUBJECT: Dispose of soil and kilns from Seneca 

I spoke with Christopher J. McCune regarding disposing excavated soil and kilns at SEAD-16 and SEAD-
17 . He informed me that the quotation for disposing of soil from Seneca (31.50/ton for subtitle D Landfill 
and 110.00/ton for subtitle C landfill) was still valid . In addition, he stated that there will be no attempt to 
stabilize the soil after it fails TCLP test and it will be directly disposed at subtitle C landfill. After 
describing the volume and information of the kilns to him, he informed me that the kilns may be 
transported for subtitle C landfill and the same quotation may be used as for soil. If kilns are cleaned ·with 
compliance with subtitle D landfill , they will be disposed at subtitle D landfill. 



SENECA ARMYDEPOT ACTIVITY FINAL FS REPORT FOR SEAD- 16 AND SEAD- 17 

APPENDIX F 

VLEACH AND SUMMERS MODELING DATA/RESULTS 

\\BOSFS02\PROJECTS\PIT\ Projects\SE ECA \S 16 17FS\Fina12000\Text\appcndix\appn y. doc September 2000 



Table F- 1 

Summers Model Input Parameters and Results for all Scenarios 
of'Lead at SEAD- 16 in 100,000 Years 

Parameter Model Units Model Scenario 
I.D . Pb-I Pb-2 Pb-3 

Seepage velocity in downward directi on Vsz ft/day 0 .00 16 0 .0016 0 .0016 

Sa tu rated void fracti on (wa ter vo lume/volume of solid ) in E unitless 0 .2 0.2 0.2 
soil 

Specific di scharge (Darcy velocity) in the downward Vdz fl/day 0.00032 0.00032 0.00032 
Direction 

Horizonta l area of impacted so il .. Ap ft 2 25,550 25,550 25,550 

I Volumetri c flow rate of liquid transporting solute into the Qp ft ' /da y 8.18 8.18 8.18 

aquifer (unsaturated-saturated zone interface) 

Seepage velocity in aquifer \Isa fl/day 0 .93 0 .93 0 .93 

Porosity of aquifer (fracti on) Ea unit less 0.2 0.2 0.2 

S pc:cilic di scharge (Darcv ve loc itY) in the aquifer \Ida fl/day 0.186 0. I 86 0 .186 

Thickness of aqu ifer Ha 11 3 3 3 

Width of impacted so il perpendicular to fl ow direction in V,p n 320 320 320 
the aqu ifer 

Volumetri c !low rate of aqui fer Qa ft ' /day 178.56 178.56 178 .56 

Initial or background concentration of solute in the aquife r Cs mg/I 0 .00085 0 .00085 0.00085 

Average concentration of solute in the infiltrat ion at the Cp mg/I 0 .24 0 .29 0.0070 
unsaturated-saturated zone interface in I 00,000 years 

ca lculated hv \/LEACH model 

Solute concentrat ion in groundwa ter in I 00,000 years as Cgw mg/I 0.0 1 I 0.0 13 0.00 11 
calculated by the SUMMERS model 

Cgw ug/1 11 .3 13.4 1.12 

Pb-4 Pb-5 

0 .00 16 0 .00 16 

0 .2 0.2 

0.00032 0 .00032 

25,550 25,550 

8.1 8 8. 18 

0 .93 0.93 

0 .2 0.2 

0. 186 0.186 

3 3 

320 320 

178.56 178.56 

0.00085 0 .00085 

0 .030 0.18 

0 .002 1 0 .0087 

2.1 8.7 



Tab le F-2 

Summers Model lnpui Parameters and Results for all Scenarios 

of Co pper at SEAD- 16 in 100,000 Years 

Parameter Model Units Model Scenario 

I.D. Cu-I Cu-2 Cu-3 

Seepage ve loc ity in downward direction Vsz ft/day 0 .0016 0.00 16 0.0016 

E unill ess 0.2 0 .2 0 .2 

Saturated vo id fr acti on (water volume/volume of so lid) in so il 

Specific di s charge (Darcy ve loc ity) in the downward Directi on Vdz ft/day 0.00032 0.00032 0.00032 

Hori zo ntal area of impacted so il Ap ft l 25 ,550 25 ,550 25,550 

Volumetri c fl ow rate of liquid transporting so lute into the Qp ft 3/day 8.18 8. 18 8. 18 

aquifer (unsatu rated-saturated zo ne interface) 

Seepage ve loc ity in aquifer Vsa ft/day 0 .93 0.93 0.93 

Porosity o f aquifer (fraction) Ea unitless 0.2 0.2 0.2 

Specific discharge (Darcy ve loci ty) in the aq ui fer \Ida ft/day 0 .186 0.186 0. I 86 

Thickness of aquifer Ha n 3 3 3 

Width of impacted so il perpendicular to ll ow directi on in the Wp n 320 320 320 

aq ui fer 

Vo lu met ri c fl ow rate of aquifer Qa ft3/day 178.56 178.56 178.56 

Initi al o r background concentration of so lute in the aquifer Cs mg/ I 0.0049 0.0049 0.0049 

Average concentration of so lute in the infi ltration at the Cp mg/I 0.00090 0.078 0.000 13 

unsaturated-saturated zo ne interface in I 00,000 years 

calcul ated by VLEACH model 

Solute concentration in gro undwater in I 00,000 years as Cgw mg/I 0.0047 0.0081 0.0047 

ca lcul ated by the SUMMERS mode l 

Cgw ug/1 4.7 8.1 4.7 

Cu-4 C u-5 

0.0016 0.00 16 

0.2 0 .2 

0.00032 0.00032 

25,550 25 ,550 

8. 18 8.18 

0.93 0.93 

0.2 0.2 

0. 186 0. 186 

3 3 

320 320 

178.56 178 .56 

0.0049 0.0049 

0.00077 0.0034 

0.0047 0.0048 

4 .7 4 .8 



Table F-3 

Summers Model Input Parameters and Results for al l Scenarios 
or Antimony at SEAD- 16 in I 00,000 Years 

Parameter Model Units Model Scenari o 
l.D. Sb-I Sb-2 Sb-3 

Seepage veloc ity in downward directi on Vsz f1/day 0 .00 16 0 .00 16 0 .0016 

E unit less 0.2 0.2 0 .2 

Saturated void fraction (water vo lume/vo lume of so lid ) in so il 

Spec ifi c discharge (Da rcy velocity) in the downward Vd z ft/day 0 .00032 0 .00032 0 .00032 
Di recti on 

I lorizontal a rea of impacted soil Ap ft 2 22,250 22,250 22,250 

Vol umetri c !low rate of liq uid transporting so lute into the Qp ft3/day 7. 12 7. 12 7.12 

aq uifer (unsat urated -satu rated zone interface) 

Seepage velocity in aqu ifer Vsa ft/day 0 .93 0 .93 0 .93 

Poros ity of aqu ifer ( fracti on ) Ea unit less 0 .2 0 .2 0 .2 

Specifi c di scha rge (Darcv vel ocit y) in the aquifer Vda ft/day 0. 186 0 . 186 0 186 

Thickness o faquile r Ha ft 3 3 3 

Width of impacted soi l perpendicular to !low direction in the \\ p ft 305 305 305 
aquife r 

Vo lumetri c !low rate of aquifer Qa ft3/clav 170 . 19 170 . 19 170 .19 

Initi a l or backgro und co ncentration of so lute in th e aquifer Cs mg/I l .OOE-03 l .OOE-03 1.00E-03 

Average concentrati on of so lute in th e infi ltration at the Cp mg/I 1.01 E-02 I .OIE-02 1.0 1 E-02 

unsaturated -saturated zone interface in 100,000 yea rs 
ca lculated by VLEACl-1 mode l 

So lute co ncentrati on in gro und wate r in I 00.000 years as Cgw mg/I 0 .0014 0 .00 14 0 .00 14 
ca lculated by the SUMMERS model 

Cgw ug/1 1.36 1.36 1.36 

Sb-4 Sb-5 

0 .00 16 0.0016 

0 .2 0 .2 

0 .00032 0.00032 

22,250 22,250 

7.12 7.12 

0 .93 0 .93 

0 .2 0.2 

0 . 186 0 .186 

3 3 

305 305 

170.19 170. 19 

1.00E-03 l .OOE-03 

2 .1 l E-02 6 .68E-03 

0 .0018 0.00 12 

1. 8 1 1.23 



Table F-4 

Summ ers Mode l Input Parameters and Results for all Scenari os 

of Arseni c at SEAD- 16 in 100,000 Years 

Parameter Mode l Units Model Scenario 

l.D. As- I As-2 As-3 

Seepage ve locity in downward direction Vsz ft/day 0 .00 16 0.00 16 0.00 16 

E unitl ess 0.2 0.2 0 .2 

Saturated vo id fr action (water vo lume/volum e of sol id) in soil 

Spec ific di scharge (Darcy ve locit y) in the down ward Vdz ft/day 0.00032 0.00032 0 .00032 

Direction 

Horizontal area of impacted so il - .. 
: Ap fi 2 3.43 7 3.437 3,437 

Volume tri c !low rate of liquid transporting so lute into the Qp ft' /day 1.1 0 1.1 0 1.1 0 

aquife r (unsatu rated-saturated zone interface) 

Seepage ve locity in aq ui fe r Vsn ft/day 0 .93 0 .93 0 .93 

Poros it v of aquife r (fracti on) En unitl ess 0 .2 0.2 0 .2 

Spec ifi c d ischarge (Darcv veloc it y) in the aqu ife r Vda ft /da y 0 . I 86 0. 186 0 . 186 

Thickness o f aq ui fer Ha ft 3 3 3 

Wid th of impacted so il pe rpendicul ar to !l ow direction in the Wp ft 140 140 140 
a qui fe r 

' .... . 

Vo lumetri c !low rate of aq ui fer Qn ft
3
/day 78. 12 78. 12 78 .12 

Initial or background concentrat ion of solute in the aquifer Cs mg/I 0 .00 125 0 .00 125 0.00 I 25 

Ave rage concentration of so lute in the infiltration at the Cp mg/I 0 .00047 0 .00047 0 .00046 

unsaturated-saturated zone inte rface in I 00,000 years 

calcul ated by VL EACH model 

Solute concentrati on in groundwater in I 00,000 yea rs as Cgw mg/I 0 .001 2 0.00 12 0.00 12 
ca lculated by the SUMM ERS model 

Cgw ug/1 1.24 1.24 1. 24 

As-4 As-5 

0 .00 16 0.00 16 

0.2 0.2 

0 .00032 0 .00032 

3,437 3 ,437 

I.I O I.IO 

0 .93 0.93 

0.2 0 .2 

0. 18 6 0 .186 

3 3 

140 140 

78 .12 78 .1 2 

0.00 125 0 .00 125 

0 .00094 0 .00031 

0.00 12 0 .00 12 

1.25 1.24 



Tab le F-5 

Summers Model Input Parameters and Results for al l Scenarios 

of Mercury at SEAD- 16 in 100 ,000 Years 

Param eter Model Uni ts Model Scenario 

I.D. Hg- I Hg-2 Hg-3 

Seepage ve loc ity in downward direction Vsz fl/day 0.00 16 0.0016 0.0016 

Saturated vo id fract ion (water volume/volume of so lid) in so il E un itle ss 0.2 0 .2 0.2 

Spcci fie di scharge (Darcy ve loc ity) in the downward Direction \/dz ft/day 0.00032 0 .00032 0.00032 

Hori zontal area or impacted so il Ap fi l 7, 188 7. I 88 7, 188 

Volum etri c flow rate o f li qu id transporting solute into the Qp ti 3/day 2.30 2.30 2.30 

aquifer (unsaturated-saturated zone interface) 

Seepage ve locity in aquifer \I sa fl/day 0 .93 0.93 0.93 

Poros ity of aquifer (fraction) Ea unit less 0.2 0 .2 0.2 

Spec ific di scharge (Darcy ve loc it v) in the aqu ife r \Ida ft/da y 0. 186 0.186 0. 186 

Thickness of aquifer Ha n 3 3 3 

Width or impacted so il perpendicular to fl ow direction in the Wp n 300 300 300 
aquifer 

Vo lume tric flow ra te of aqu ifer Qa ft ' /day 167.4 167.4 167 .4 

Initia l or backgrou nd concentration of solute in the aqu ifer Cs mg/I 5.00E-05 5.00E-05 5.00E-05 

Average concen tration of so lu te in the infiltration at the Cp mg/I 0.000045 0.000045 0 .000045 
unsaturated-saturated zone interface in I 00,000 years 

ca lcu lated by \/LEACH model 

Solute concentration in groundwater in I 00,000 years as Cgw mg/I 0.000050 0.000050 0.000050 
calcu lated by th e SUMMERS mode l 

Cgw ug/1 0.050 0 .050 0.050 

Hg-4 Hg-5 

0.00 16 0.00 16 

0.2 0 .2 

0.00032 0 .00032 

7,188 7,188 

2.30 2.30 

0.93 0.93 

0.2 0.2 

0.186 0.186 

3 3 

300 300 

167.4 167.4 

5.00E-05 5.00E-05 

0.000092 0.000029 

0.00005 I 0.000050 

0.05 1 0.050 



Table F-6 

Summ ers Model Input Parameters and Results for all Scenari os 

of Zinc at SEAD- 16 in 100 ,000 Years 

Parameter Mode l Units Model Scenario 

I.D. Zn- I Zn-2 Zn-3 

Seepage ve locity in downward directi on Vsz ft/da 0 .00 16 0.00 16 0 .00 16 

E unit less 0 .2 0 .2 0.2 

Satu rated vo id fraction (wate r vo lume/vo lume of so lid) in soil 

Specific di scharge (Darcy ve loc ity) in the downward Vdz ft/day 0.00032 0.00032 0 .00032 

Directi on 

Horizon tal area of impacted soi l Ap ft l 26,350 26,350 26,350 

Vol umetri c n ow rate of liquid transporting so lute into th e Qp ft 3/da y 8.43 8.43 8.43 
aq uife r (unsaturated-saturated zone interface) 

Seepage veloc ity in aquife r \I sa ft/day 0 .93 0.93 0.93 

Porosit,· o f aquifer (fracti on) Ea un it less 0.2 0.2 0 .2 

Spec ific discharge (Darcy ve locity) in the aquifer \Ida ft/da, 0. 186 0. 186 0. 186 

Thi ckness of a qui fe r Ha ft J J 3 

Wid th o f impacted so il perpendicul ar to now d irec tion in the Wp n JOO 300 300 
a qui ler 

Volumetri c ll ow rate of aquifer Qa ft 3/day I 67.4 167.4 167.4 

Initial or background concen trat ion of so lute in the aquifer Cs mg/I 0 .0156 0.0156 0.0 156 

Ave rage concentration of sol ute in the infiltration at the Cp mg/I 0 .022 0.026 0.0019 
unsaturated-saturated zone interface in I 00,000 yea rs 

ca lcul ated by VLEAC H model 

Solute concentration in groundwater in I 00,000 yea rs as Cgw mg/I 0 .0 16 0.0 16 0.0 15 
ca lcul ated by the SUMMERS model 

Cg" · ug/1 15.9 16. 1 14 .9 

Zn-4 Zn-5 

0 .0016 0.00 16 

0.2 0.2 

0.00032 0.00032 

26,350 26,350 

8.43 8.43 

0.93 0.93 

0.2 0.2 

0. 186 0 .186 

3 3 

300 300 

167.4 167.4 

0.0 156 0.0 156 

0 .0082 0 .0 17 

0 .0 15 0.0 16 

15.2 15.7 



Table F-7 

Summers Model Input Parameters and Results for all Scenarios 
of Cadmium at SEAD- 16 in 100,000 Years 

Parameter Model Units 

I.D. Cd-I Cd-2 

Seepage ve loc ity in downward direction Vsz ft/day 0 .00 16 0.00 16 

Saturated void fraction (water vo lum e/volume of so lid) in so il E unit less 0.2 0 .2 

Spec ific discharge (Darcy velocity) in the downward Direction Vdz ft/day 0 .00032 0.00032 

Horizontal a rea of im pacted soi l Ap n' 1.750 1,750 

Vo lumetri c llow rate of liquid tran sporting soLute into the_ aqnjfer Qp n:\/day 0.56 0 .56 

(un saturated-saturated zo ne interface ) 

Sce rage ve loc ity in aquifer \Isa ft/da, 0 .93 0.93 

r orositv of aq uife r (fracti on) Ea unitless 0.2 0.2 

Specifi c di scharge ( Darcy velocity) in th e aquifer Vda ft/day 0 .186 0 186 

Thick ness or aquifer Ha n 3 3 

Width or impacted soil perpendicular 10 n°'' direction in th e Wp ft 95 95 
aquifer 

Vo lumetric llow rate or aquifer Qa ft
1
/day 53 .0 1 5301 

Initial or background concentration of so lute in the aquifer Cs mg/I 0.000 15 0.000 15 

Average concentration o f so lute in the infi ltrati on at the Cp mg/I 1. 18E-04 1. IBE-04 

un saturated-sall\rated zone interface in I 00.000 yea rs calc ul ated 

h, \/LEACH mode l 

So lute co ncen trati on in groundwater in I 00,000 years as Cg" mg/I 1.50E-04 1.50E-04 
calcul ated by the SUMMERS model 

Cgw ug/1 0 . 15 0. 15 

Model Scenario 

Cd-3 Cd-4 Cd-5 

0.00 16 0.00 16 0 .0016 

0.2 0 .2 0 .2 

0 .00032 0 .00032 0.00032 

1,750 1,750 1,750 

0.56 0.56 0 .56 

0 .93 0 .93 0 .93 

0.2 0 .2 0 .2 

0. 186 0. 186 0.186 

3 3 3 

95 95 95 

53 .0 1 53 .0 1 53.0 1 

0 .000 15 0 .000 15 0.00015 

1.19E-04 2.4 1 E-04 7.93E-05 

1.50E-04 1.5 1E-04 1.49E-04 

0. 15 0 .15 0 .15 





Table F-8 

Summers Model input Parameters and Results for all Scenarios 
of'Lead at SEAD-17 in 100,000 Years 

Parameter Model Units Model Scenario 
l.D. Pb-I Pb-2 Pb-3 

Seepage velocity in downward direction Vsz fl/day 0.001 6 0.001 6 0 .0016 

Saturated void fracti on (water volume/vo lu me of solid) in E unitless 0.2 0.2 0 .2 
so il 

Specific di scharge (Darcy velocity) in the downward Vdz ft/day 0.00032 0.00032 0.00032 

Direction 

Horizonta l area of impacted soil Ap 1'12 36,935 36,935 36,935 

Volumetri c tlow rate ofliquid transporting solute into the Qp fl ' /da~1 11.82 11.82 11.82 

aqui fer (unsaturated-saturated zone interface) 

Seepage velocity in aqu ifer \Isa fl/cl ay 1.0 1.0 1.0 

Porosi ty of aquifer (fracti on) Ea uni tless 0.2 0.2 0 .2 

S pecific cli sclrnrge (Darcv velocity) in the aqui fe r \Ida fl/day 0.2 0.2 0.2 

Thickness o f' aq ui fer Ha fl 3 3 3 

Width of impac ted so il perpendicular to fl ow directi on in \\"p fl 240 240 240 

the aqui fe r 

Volumetric fl ow rate of aquifer Qa fl ' /day 144 144 144 

Initial or background concentrat ion o f so lute in the aquifer Cs mg/I 0 .00085 0 .00085 0 .00085 

Average concentration of solu te in the infiltra tion at the Cp mg/I 0 .0 16 0.019 0 .00085 

unsaturated-saturated zone interface in I 00,000 years 

calculated by \/LEACH model 

Solute concentrati on in groundwater in 100,000 years as Cgw mg/I 0 .0020 0.0022 0 .00085 

ca lculated by the SUMMERS model 

Cgw ug/1 2.0 2.2 0.85 

Pb-4 Pb-5 

0.0016 0 .0016 

0 .2 0 .2 

0.00032 0.00032 

36,935 36,935 

11 .82 11.82 

1.0 1.0 

0 .2 0.2 

0.2 0.2 

3 3 

240 240 

144 144 

0 .00085 0.00085 

0 .0029 0 .012 

0 .0010 0.0017 

1.0 1.7 



Tab le F-9 

Summers Mode l Input Parameters and Results for all Scenarios 

of Copper at SEAD-17 in I 00 ,000 Years 

Parameter Model Units Model Scenario 
1.0. Cu-I Cu-2 Cu-3 

Seepage ve locity in downward direction Vsz fl/day 0.00 16 0.00 16 0.00 16 

E uni tl ess 0.2 0.2 0.2 

Saturated void fraction (water volume/volume of so lid) in so il 

Specific di scharge (Darcy velocity) in the downward Direction Vdz fl/day 0.00032 0.00032 0.00032 

Horizontal area of impacted so il Ap f'. 2 26,818 26,8 18 26,8 18 

Volumetri c flow rate of liquid transporting so lute in to the Qp ft3/day 8.58 8.58 8.58 
aquifer (unsaturated-sat"urated zone interface) 

Seepage velocity in aquifer Vsa ft/day 1.0 1.0 1.0 

Porosity of a qu i fer (fraction) Ea unitl ess 0 .2 0.2 0.2 

Speci fi e di scharge (Darcy ve locity) in the a qui fer Vda ft/day 0.2 0.2 0.2 

Thickness of aquifer Ha ft 3 3 3 

Wid th of impacted so il perpendicular lo flow direc tion in the Wp ft 240 240 240 
aquifer 

Vo lumetri c flow rate of aquifer Qa ft3/day 144 144 144 

Init ial or background concentration of so lute in the aquifer Cs mg/I 0 .0037 0.0037 0.0037 

Average concentration of so lute in the infi lt ration at the Cp mg/I 7.73E-04 5.26E-03 l .26E-04 
unsaturated-saturated zone in terface in I 00,000 years 

calculated by VLEACH model 

Solute concentration in groundwater in I 00,000 years as Cgw mg/I 3.54[-03 3.79E-03 3.SOE-03 
ca lculated by the SUMMERS model 

Cgw ug/1 3.54 3.79 3.50 

Cu-4 Cu-5 

0.0016 0.0016 

0.2 0.2 

0.00032 0.00032 

26,818 26,818 

8.58 8.58 

1.0 1.0 

0.2 0.2 

0.2 0.2 

3 3 

240 240 

144 144 
.· 

0.0037 0.0037 

7.67E-04 8.97E-04 

3.54E-03 3.54E-03 

3.54 3.54 



Tab le F- I 0 

Summers Model Inpu t Parameters and Results for all Scenarios 

of Antimony at SEAD-17 in I 00,000 Years 

Parameter Model Units Model Scenario 
I.D . Sb-I Sb-2 Sb-3 

Seepage velocity in downward direction Vsz ft/day 0.0016 0 .00 16 0 .00 16 

E uni tless 0.2 0.2 0.2 
Saturated void fraction (water vo lume/vo lume of so lid) in so il 

Spec i fi e d ischarge (Darcy ve loc ity) in the down ward Direction Vdz f1/day 0.00032 0.00032 0.00032 

Horizonta l area of impacted so il . . Ap fi l 39,435 39,435 39,435 

Volum etri c now rate of liquid tran sporting so lute i1110 the Qp ft )/day 12.62 12.62 12 .62 
aqu ife r.(unsaturated-sa turated zone interface) 

Seepage velocity in a qui fer Vsa ft/day 1.0 1.0 1.0 

Poros it y of aquifer (fracti on) Ea un itless 0.2 0.2 0.2 

Specific di scharge (Darcy ve loc ity) in th e aquifer Vda ft/day 0.2 0.2 0.2 

Thickness of aquifer Ha ft 3 3 3 

Width o f impacted so il perpendicular 10 now direction in the Wp ft I IO I 10 I IO 
aq uifer 

Volumetri c flo w rate of aquifer Qa ft 3/day 66 66 66 

Initial or b ackground conce111ra1ion of so lute in the aquifer Cs mg/I l .OOE-03 l .OOE-03 1.00E-03 

Average concentration of so lute in the infi ltrat ion al the Cp mg/I 6.49E-04 6.49E-04 6.49E-04 
unsatu rated-saturated zone interface in I 00,000 years 

calculated by VLEACH model 

Solute concentration in groundwater in I 00,000 years as Cgll' mg/I 9.44E-04 9.44E-04 9.44E-04 

ca lculated by the SUMMERS model 

Cgll' ug/1 0.94 0.94 0 .94 

Sb-4 Sb-5 

0 .00 16 0.00 16 

0 .2 0 .2 

0 .00032 0.00032 

39,435 39,435 

12.62 12.62 

1.0 1.0 

0 .2 0 .2 

0 .2 0 .2 

3 3 

110 I IO 

66 66 

I .OOE-03 1.00E-03 

l .34 E-03 4 .33E-04 

1.06E-03 9.09E-04 

1.06 0.9 1 



Tab le F- 11 

Summers Model In put Parameters and Results for a ll Scenarios 

of Zinc at SEAD- 17 in 100,000 Years 

Parameter Model Units Model Scenario 

I.D . Zn- I Zn-2 Zn-3 

s~epage ve locity in downward direction Vsz ft/day 0 .00 16 0.0016 0.00 16 

E unitless 0.2 0.2 0 .2 

Sa turated vo id fra ction (water vo lume/volume of solid) in so il 

Spec ific di scharge (Darcy ve locily) in the down ward Direction Vdz ft/da y 0.00032 0.00032 0.00032 

Horizonta l area of impacted so il Ap ft l 36,780 36,780 36,780 

Volumetric now rate of liquid transporting so lute into the Qp ft 3/day 11 .77 11.77 11.77 
aq ui fer (unsaturated-saturated zone in terface) 

Seepage ve locity in a qui ler \Isa ft/da y 1.0 1.0 1. 0 

Poros ity of aquifer ( fraction) Ea unitl ess 0.2 0.2 0.2 

Specifi c di scharge (Darcy ve loc ity) in the aquifer \Ida ft/day 0.2 0.2 0 .2 

Th ick.ness of aqu ife r Ha n 3 3 3 

Wid th of impacted so il perpendicular to no"· direction in the Wp fl 260 260 260 
a qui fer 

Volumetri c !lo\\' ra te of aquile r Qa fl 3/da y 156 156 156 

Ini tial or backgrou nd concentration of solute in the aquifer Cs mg/I 0.0029 0.0029 0.0029 

Average concentration of solute in the infi ltrat ion at the Cp mg/I 0 .0093 0 0 11 0 .00 19 

unsatu rated-saturated zone interface in I 00.000 years 
ca lcu lated by VLEA CH mode l 

Solute concentration in groundwater in I 00.000 years as Cgw mg/I 0.0033 0.0034 0.0028 
calcula ted by the SUMMERS model 

Cg"· ug/1 3.3 3 .4 2.8 

Zn-4 Zn-5 

0 .0016 0.00 16 

0 .2 0.2 

0 .00032 0 .00032 

36,780 36,780 

11.77 11.77 

1.0 1.0 

0.2 0 .2 

0.2 0.2 

3 3 

260 260 

156 156 

0 .0029 0.0029 

0 .0074 0 .0068 

0 .0032 0.0032 

3 .2 3 .2 



Table F- 12 

Summers Model Input Parameters and Results for all Scenarios 

of Arsenic at SEAD- 17 in I 00 ,000 Years 

Parameter Model Units Model Scenario 
I.D . Ag-I Ag-2 Ag-3 Ag-4 

Seepage ve locity in downward direction Vsz ft/day 0.00 16 0.001 6 0.00 16 0.0016 

E unitl ess 0.2 0.2 0.2 0.2 
Saturated vo id fraction (water volume/volume of solid) in so il 

Specific di scharge (Darcy velocity) in the down ward Vdz fl/day 0.00032 0.00032 0.00032 0.00032 
Direction 

Hori zonta l area of impacted so il - -. Ap ft l 27,775 27,775 27,775 27,775 

Volu metri c ll ow rate o f liquid transporting solute into the Qp ft ,/day 8.89 8.89 8.89 8.89 
aq uifer (un sa turated-saturated zone interface) 

Seepage ve locity in aquifer Vsa ft/day 1. 0 1.0 1.0 1.0 

Porosit ~· o r a qui fer ( fraction) Ea un it less 0.2 0.2 0.2 0.2 

Specific discharge (Darcy ve loc ity) in the aquifer Vda ft/day 0.2 0.2 0.2 0.2 

Thi ckness o f aquifer Ha ft 3 3 3 3 

Width o f impacted so il perpendicul ar to now direction in the Wp ft 170 170 170 170 
aq uife r 

.:... ·• 

Volumetri c now rate of aq ui fe r Qa ft ,/day 102 102 102 102 

Initial or background concentration of solute in the aquifer Cs mg/I 0.0023 0.0023 0.0023 0.0023 

Average con centration of solute in the infiltration at the Cp mg/I 8.3 I 8E-05 8.327E-05 8.35 IE-05 0.0001691 
unsaturated-saturated zone interface in I 00,000 years 

cal culated by \/LEACH model 

Solute concentration in groundwater in I 00,000 yea rs as Cgw mg/I 0.00 0 .00 0.00 0.00 
calcul ated by the SUMM ERS model 

Cgw ug/1 2. 12 2. 12 2.12 2. 13 

Ag-5 

0.0016 

0.2 

0.00032 

27,775 

8.89 

1.0 

0.2 

0.2 

3 

170 

102 

0.0023 

5.579E-05 

0.00 

2. 12 



Table F-1 3 

Summers Model Input Parameters and Results for all Scenarios 
of Cadmium at SEAD- 17 in 100,000 Years 

Parameter Model Units 

1.0. Cd-I Cd-2 

See page ve loc ity in downward direction Vsz ft/day 0 .00 16 0.00 16 

Saturated vo id fraction (water vo lume/vo lume of so lid ) in so il E unitl ess 0 .2 0.2 

Speci fi c di scha rge (Darcy ve loc ity) in the do\\11ward Direction Vdz ft/da y 0.00032 0.00032 

Hori zonrn l area of im pacted so il Ap n' 27.4 11 27.4 11 

Vo lumetric llow rate of liqu id transponing s_ol ute into the aq uifer Qp n1
/day 8.77 8.77 

( un satu ra ted-sa tu rated zone interface) 

Seepage ve loc ity in aquifer Vsa ft/day 1.0 1.0 

Poros it) of aq uifer (fraction ) Ea unitl ess 0.2 0.2 

Specilic di sc harge (Darcy velocity) in the aqu ifer Vda ft/da, 0.2 0.2 

Thickness of aquifer Ha n 3 3 

Wid th of impacted soi l perpendicular to now direc tion in the Wp n 240 240 
aquifer 

Vo lumetric fl ow rate of aquifer Qa ft 1
/da,· 144 144 

Initial or bac kgro und co nce ntra ti on of solute in the aquifer Cs mg/I 0 0003 1 0 .0003 1 

Average concentration of solute in th e infiltration at th e Cp mg/I 1.05E-04 I .05E-04 

un snturated-sa turated zo ne interface in I 00,000 yea rs calcu lated 

by VI.EAC H model 

So lute concentration in gro undwater in I 00,000 years as Cgw mg/I 2.98E-04 2.98E-04 

calculated by the SU MM ERS model 

Cgw ug/1 0.30 0.30 

Mode l Scenario 

Cd-3 Cd-4 Cd-5 

0 .00 16 0 .0016 0 .001 6 

0.2 0 .2 0 .2 

0.00032 0 .00032 0 .00032 

27 ,4 11 27 ,41 1 27 ,4 11 

8.77 8.77 8.77 

1.0 1.0 1.0 

0.2 0 .2 0 .2 

0 .2 0.2 0.2 

3 3 3 

240 240 240 

144 144 144 

0 .0003 1 0 .0003 1 0 .00031 

I 06E-04 2.14 E-04 7.02E-05 

2.98E-04 3.04E-04 2 .96E-04 

0 .30 0 .30 0.30 


