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I Purpose and Objectives 

• Delineate the vertical and lateral extent of contamination In the 

overburden water-bearing zone to support potential future remedial 

action 

• Col lect data for use In fate and transport modeling 

• Perform human health and ecological risk assessments 

NOTE: O,.f/ RI.tA ..... m .... ' .rld DlrKr Pu.h ''' ..... IIg.,lon .. fltt. R.d w.rw Pc>nds .... ran R.,on 'uu.d 
In N.,.,~ filII. Th...to ... tf"dlng., ...,,,,,,m.,,d.!kI,, ... nd r;ondu./on. ",...,".., 11.,.111.,. dian .rld 

.". .ubj.et 10 ..vi.lon. 

Scope of the Direct Push Investigation 

• Direct Push Surface and Subsurface Soi1 Sampling 

-+ Thirty-nine borings completed for chemical analysis 

-+ Nine borings completed for geotechnical analysis 

• Direct Push Groundwater Sampling 

-+ Fourteen groundwater samples (Overburden Water-Bearing 

Zone) collected from the West Area Red Water Ponds 

(WARWPj 

-+ Twenty groundwater samples (Overburden Water-Bearing 

Zone) collected from the Pentolite Road Red Water Ponds 

(PRRWPj 
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Scope of the Direct Push Investigation 

• Surface Water and Sodiment Sampling 

-+ Six collocated surfaco water and sediment samples collected 

from the WARWP 

-+ Four collocated surface water and sediment samples 

collected from the PRRWP 

I WARWP Sampling Locations 
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I West Area Red Water Ponds Area Results 

• Salls 

-+ Volatile Organic Contaminants 

• low levels of acetone, methylene chloride. end/or toIuen.e detected In eleven 
borings 

-+ Semivolatile Organic Contaminants 

svoc; detected In two surface lOil aamples.nd two I'Jbsurface toillS8m~e. 

FIuOOlnthene and pyren!! were the molt Irequanlly dllected (3 IS8mplea each) 

Two samples had len SVQCs detected 

II?r.1l 
~ 

I West Area Red Water Ponds Area Results 

• Soi ls (continued) 

~ Nitroaromatics 

Nitroaromatlca were not detected In any surface soil umplel 

rn 

Four nltJ'04lromatics {1,3.5-TNS, 2,", ,11-TNT, 2,4·DNT, and 2.tI"()Nn were 
detected In W: subsurface -.oil nmplel 

Maximum detected concentratiOnS ofnltroaromatlcs In solis was e.3 mglk,g 

-+ PCBs 

• PCBs wert! no! delecled In any r;ilhe 1011 HfT'9In 

-+ Inorganics 

• Twenty-one metals detected In alleast one IOiI umpIfI 

-+ Cyanide 

• CYiiln!de ~ not detected In lOY of the soR lamp'" rn 
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I West Area Red Water Ponds Area Results 

• Sediments 

-+ VOCs 
• Acetone and 2-butanone were detected In 3 samples a\ concentrations below 

0.11 mg/ir.g . 

.. SVOCS 

• Sevin SVOC. were detected in Hdlment sample $0..01 

• One svoc (nuoranthene) was datedad In SD-04 

-+ PCBs 

• PCBs were not deteded in any of the sediment sarnpIe$ 

.. Inorganlcs 

Fifteen melal$ Wl!f1! detecled in.1 least or.e of the sil( sediment Umplel 

I West Area Red Water Ponds Area Results 

• Surfacu Water 

-+ VOCs 
• 8romomethane was detected In live of silo; samples OIl concentrations ranging 

from 0.16 10 0.22 l¢. 

-+ SVOCs 

• OI-n-octy1 phthalate (T.' UQIL) was detected In ~ sample from the _I pond 

.. PCBs 

• PCB. were nol detected In any 01 the surface water 5ampln 

-+ Inorganics 

Eleven dissolved metals were daleClId In atleasl ()/1e 01 the six surface weillf 
$llIllples 

" 

" 
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I PRRWP Sampling Locations 

Pentolite Road Red Water Ponds Area Results 

• Solis 

-+ Volatile Organic Contaminants 
• \.ow le\Iels of JCetOne, methylene chloride, andIOf toluene detected In lour 

umples at concentrations below 0.09 mglkg 

-+ Semivolatile Organic Contaminants 
Three nitroaromatlc compounds were detected under lt1e SVOC analysis in one 
SurlilCe !.OIl sample and ftve aub$Urf~.oiI Mmplt!$ 

Nllroaroma!ic;s deteded were 2 .... 0NT. 2,&'ONT and nitroanl~ne 

" 

" 
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Pentolite Road Red Water Ponds Area Results 

• Soils (continued) 

-+ Nitroaromatics 

Nitroaromatics were not detected in any surface soil samples 

Si~ nilroaromatics (1,3,5-TNS, 1,l-ONB, 2,.,6-TNT, 2,4-DNT, 2,6-0NT lmd 4· 

amlno.2,6-0NT) were detected In eleven subsurface soil samples 

Maximum detected concentrations of nitroaromalics in salls was 43 mlJlkg 

-+ PCBs 

• PCBs _fa not detected In any 01 the soil samples 

-+ Inorganics 

• Twenty-one metals detected in alleast one ~I sam~e 

-+ Cyanide 

• Cyanide was not detected In any ofille soli sam~es 

I ~~~,~t~ntage of Red Water Ponds Analybcal 

" 
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Pentolite Road Red Water Ponds Area Results 

• Groundwater 

-+ Volatile OrganIc Contaminants 

2-Butanone, 2·he.xanone. acetone, benzene, carbCln dlsull'ldl, ethyl ben<:ene. 
tetr.chloroethene, Iotal .ylenes. and triehklrolthene were detected . t low 

c:oncenlrBUon. 

Concentrations of voe, detected range from 0.13 ugIL to 24 I,lglL 

-+ Semlvolatlle Organic ContamInants 

Ten SVOCs, iIlduding eight niltoaromaties were detecled U!'Ider the 5VOC 
.n.lyses 

Concentrations of SVOCs detected fll'lged from 1.5 ugI'l. to ~.ZOO uglL 

rn 

Pentolite Road Red Water Ponds Area Results 

• Groundwater (continued) 

-+ Nitroaromatics 

Five nitrO<llomatics (1,3,S-TNB, 1,3.0NS, 2.4-0NT, Z,e·ONT, and letryt) were 
detected in twelve samples 

Maximum detected concentrations or nilfOfll'OIIIIItlcl illllrDundWaler was 8,BOO 
ugll (2.4·DNn 

-+ PCBs 

• PCBs were not delecled In any of the groundwater NmpleS 

" 

" 
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Pentolite Road Red Water Ponds Area Results 

• Groundwater (continued) 

-+ Inorganics 

• Nine dissolved metals were detected in groundwater samples. excluding 

nutritionally essential elements 

-+ Cyanide 
Cyanide was detected In three groundWater samples ran'l1ing in concentration 
from 23 to 780 ug/L 

I ;rounJ,wa:r~ontage of Red Water Ponds 
Dalv. "'a' ec:. IIts _ 

" 
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Pentolite Road Red Water Ponds Area Results 

• Sediments 

-+ VOCs 

• Acetone and 2-butanone were detected in two samples a\ concentrations below 

0,06 mgfkg. 

-+ SVOCs 

• Fifteen SVOCs. primarily PAHs were detected In sedimen\samples 5D.02 

and/or 50-04 

-+ PCBs 

• PCBs were not detected In any of the sediment samples 

-+ Inorganlcs 

Fineen metals were detected in al least one of the fOOf sediment samples 

m 

Pentolite Road Red Water Ponds Area Resu lts 

• Surface Water 

-+ VOCs 

Acetone. cNoroform, bromomethane. bromodichloromelhane. and 

dibl"O!TlOChlorornethane were detected in alleas! one surface water sample at 
low concentrations 

-+ SVOCS 

• Pllenol was detected In three samples and bls(2-elhylhexyl)phthalate was 
detected in one samp Ie at corlCentralions below 3 u!ill. 

-+ Nitroaromatlcs 

• Nitroaromalics ~re nol detected In any of the surface water samples 

m 

" 
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Pentolite Road Red Water Ponds Area Results 

• Surface Water (continued) 

+ PCBs 

• PCBs we~ not deteded In any of the surface water sa.mples 

+ Inorganics 

Twelve dissolved metals were detected In at least one of the six surfilCe water 
samples 

m 

I Red Water Ponds Area Summary 

m 
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I Human Health Risk Assessment Results 

• Human Health Risk Assessment 

~ PRRWP: Incremental LIfetime Cancer Risk (ILCR) and Hazard 
Index (HI) do not exceed OEPA limits 

~ WARWP: Site related ILCR and HI's are near the OEPA limit 
for residential exposure to soil, surface water, and sediment, 

with the driver for this scenario being metals In surface water. 
Data are insufficient to detennine whether the metals are site 

related 

I Ecological Risk Assessment Results 

• Ecological Risk Assessment 

-+ High Hazard Quotients are predicted for certain receptors due 
to potential 4.amino·2,6-DNT uptake by Invertebrates from 

surface soli and sediment, aluminum ingestion by the racoon 

at the WARWP, and Iron uptake by fish from surface water. 

" 

" 
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I Conclusions 

• Ecological Risk Assessment 

oJ, High Hazard Quotients are predicted for certain receptors 

Because of consetvalivfll,tlmates used to ileeoU"It for uneeftail'ltles n 
.sllma~1Ig ecological riak. H.n~ Quotients ~~ be overe,lim,ted. 

I Recommendations 

• Determine slte •• peciflc background concentrations of metals in 

surface water and sediment 

• Evaluate human health risk from bedrock groundwater following 

completion of the characterizatlon of bedrock water quality at the 

two Red Water Pond Areas 

• Conduct earthworm bioassay to estimate uptake and bioavallabllity 

of organics from surface soli 

• Conduct fish uptake study to estimate bioaccumulation and 

bioavailability of metals from surface water 

• Conduct literature search to obtain more accurate avian NOAEL for 
4-amino-2,6 .DNT 
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