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I Purpose and Objectives 

m 

• Determine If hazardous substances are present In groundwater at 

concentrations that may constitute unacceptable risk to human 

health and the environment 

• Refine Site Conceptual Model 

• Determine current and future routes of exposure as part of a site 

conceptual exposure model 
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Scope of the Site-Wide GW Investigation 

• Monitoring Well Installation 

-+ Insta ll 3 overburden and 8 bedrock monitoring wells 

-+ One proposed overburden well was dry 

• Groundwater Level Measurements 

-+ Quarterly measurements of 58 overburden wells and 19 

bedrock wells 

• Groundwater Sampling 

-+ Seml-annual sampling of 38 overburden and 17 bedrock 

monitoring wells (November 1997 & May 1998) 

I Groundwater Level Measurements 

• Four Quarterly Measurement Events Completed 

August & NCNember 1997 

February & May 1998 

-+ Two Water·Bearing Zones Monitored 

Overburden Water-Bearing Zone 

Bltdrock Wale.-Bearlng Zone 

• Ohio Shale 

• Olent""IY Shale 
• Dc: law= Limest"". 
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I Groundwater Level Measurements 

• Bedrock Water level Measurements 

~ Groundwater flow is generally to the north·northeast with 

flow on the west side of the site toward a groundwater trough 

trending west to northeast 

-+ Groundwater fluctuations between wells completed in the 

Ohio Shale and Olentangy Shale are very similar; greater 

water level fluctuations were observed in wells completed in 

the Delaware LImestone 
• Fluctuations in the Qelaware Llml!$tQne possibly attributed to gl'Ountt.¥ater 

extraction from sump wens iI'I the Reactor Building end formation heterogeneity 

-+ Hydraulic conductivity ranges from 0.03 fUday to 22.2 ft/day 

with a geometric mean of 0.35 ftlday In eight bedrock wells m [i] 

Bedrock Groundwater Elevation Contour Map 
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I Groundwater Level Measurements 

• Overburden Water.Bearing Zone 

-+ Groundwater flow in the overburden generally mirrors 

surface topography with the predominant flow direction to 

the north·northeast 

-+ Groundwater fluctuations In the overburden wells are very 

similar possibly implying a certain degree of connectivity 

between site wells. 

I Groundwater Level Measurements 

• Overburden Water-Bearing Zone (continued) 

~ Hydraulic conductivity rangos from 0.74 ftlday to 212 ft/day 

with a geometric mean of 8.75 ftlday, 

-+ Similar groundwater elevations In the overburden and 

bedrock water bearing zones were observed In the eastern 

and southem portions PBOW Indicating a h igher degree of 

connectivity between overburden and bedrock water bearing 

zones. 
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Overburden Groundwater Elevation Contour Map 

m 

Risk-Based Screening Concentrations (RBC) 

• RBes are a screening tool 

+ Determine need for additionallnvestigation/assessment 

+ Identify Chemicals of Potential Concern for Risk Assessment 

• PBOW RBCs adapted from published EPA Region 3 RBCs using 

li fetime excess cancer risk of 10" and hazard Index (HI) of 0.1 

(published RBes use cancer risk of 10'" and HI of 1.0) 

• RBCs do not replace human health or ecological risk assessments 

• Risk Based Screening Criteria derived from EPA Region IX 

Preliminary Remediation Goals currently proposed to replace RBes. 
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I Groundwater Sampling Results 

• Sampled Areas 

+ West Area Red Water Ponds Area (5 overburden 11 bedrock) 

-+ Pentolite Road Red Water Ponds Area (4 J 1) 

-+ TNT Area A (5/2), TNT Area B (2'2). TNT Area C (6 /1) 

-+ Acid Area 1 (2/2), Acid Area 2 (3/ 2), AcId Area 3 (111) 

-+ Burning Grounds (5/ 2) 

-+ Upper Toluene Tank Area (1 11) 

-+ lower Toluene Tank Arca (2/0) 

-+ Reactor Facility (111) 

-+ PB-BED-GW020 (0 Ii) 

-+ IT ·MW01 (1/0) 
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I Site-Wide RBC Exceedances 
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Map of Site-Wide Groundwater Analytical Results 
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I Conclusions 

• Overburden Water Bearing Zone 

-+ Organic Contaminants (VOCs, SVOCs) 

~ 
~ 

Add Area 1, Add Are. 3, and tne Re.clor Building do not exhibit impacts of 

orgil!'lic compounds from p.iI$\ $~e activities 

TNT B, TNT C, BurnlrlQ Ground, Ar ..... nd lower Toluen. Are. exhibited 
Spo!'IId ic exceed.nee, of organics; however, these detectiOMs are I'IOt 

nec;ellarily silt related . 

TNT A exhibited one SVOC thai warrants further evaluation to delelmine if it If; 
,Ite related. 

The Maintenance ATe •• nd Upper ToI ... _ Are. have been ImPKIed by VOCI 
from pasl site activities. 
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I Conclusions 

• Overburden Water-Bearing Zone (continued) 

+ Nitroaromatic Contaminants 

TNT A and TNT 811ave been Impacted by low liveis or nltl'Olllromatics 

Penlolite Road ~nd Red Water Ponti, Areas e~hlblled the highest 

concentrations of nltroaromaUcs 'rom previous 'lie actlvltle •. 

m 

I Conclusions 

• Overburden Water Bearing Zone (continued) 

-+ Metals 

Acid Area 2. the Maintenance Area, and the Reaelor FacHity did not exhibit 
disso/Yed metals at toneentratioll$ Ibo'Ie RBC •. 

TNT C. Add Area 3, the Additional Bumlng Gl'OI.Ind, the 5I1ake Road Bwning 
Ground and !he Upper Toluene Asea '.IIhibitl!d dissolved iron, manganese, 
andfor nickel at concenlrations exceeding RBC • . 

Acid Area 1 and the Lower Toluene Area uhlbited dislOlYed Iron and 

manganese at concentrations exceeding RBC, 

TNT A. TNT e, the WestArea Red Waler Pond. and Pentolila Road Red Water 

Ponds exhibited larger suites of metals than other sites 

Delectecl metal. concenIr.1tion. we believed to be naturally occurring but 
requ:re additional study to COflfirm 
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I Conclusions 

• Bedrock Water.Bearing Zone 

~ Organic Contaminants (VOCa, SVOC$) 

ffiifiI 
~ 

Natural petro\eum and corresponding low level, of BTEX constituents are 
prevalent in bedroek.cron much of the Soile 

The AdditIOnal Burning Ground and G·e Burnlnlil Gl'OI.Indl do 1'101 uhibit 

orgarlics at levels e~ceedlng RBG, 

The Pentolill Road Red W.ter Pond, TNTA. TNTC. ACid Alea 2 1M the Upper 
Toluene Tanks Art!1 exhlb~ed benzene and/or toluene at concentraUons 
exceeding Ree. 

west Are. Red Water Pond Ind the Upper ToIu_ TankArea exhibited two or 
more SVOCs at ooncen\ralions exceeding RBCs. 

Spofadic detections of bis(2-ethytluyljphtnalale requite addilionlilludy to 
(tetermine if ~ is site related at a aampling artifact 

I Conclusions 

• Bedrock Water-Bearing Zone 

... Nltroaromatic Contaminants 

TNT A, Acid Areas 1 and 2, the Maintenance Arl!il. and !he WeslAlaa Red 

Willet P onds exceeded RBe. 

+ Metals 

Dissolved baritJm and manganese exceeded ReGs In most ateas of peow. 

Arsenic. Iron, thallIum, end vanadium well detected al coneenlration. 
exceeding RBCs 

-+ Cyanide 

ffiifiI 
~ 

• Cyanide exceeded RBe, at !he We.t ATe. Red Walm- Pond. 
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