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Risk-Based Screening Concentrations (RBC) 

• RBe. are oil screening tool used to detennlne the need for additional 

Investigation or remedial action 

• PBOW RBe. adapted from EPA Region 3 published RBe. but using 

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

(published RBe. use cancer risk of 10" and HI of 1 ,0) 

~EPA considers lifetime cancer risk of 10-4 to 10" "acceptable" 

+HI of 0.1 address concern of exposure to multiple non

carcinogenic contaminants 

• RBe. do not replace human health or ecological risk assessments 

f.iiI'II 
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Recently Completed IT Investigations 

• Sit. Investigation (51) of the G-8 Burning Ground 

• 51 of Various Sites 

+Reservoir No.2 Burning Ground 

+Additional Burning Ground 

+Wastewater Disposal Plant No.2 

+ Powerhouse No.2 Ash Pit 

• Groundwater Investigation 
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Site Investigation (51) of G-8 Burning Ground 

• Purpose and Objectives 

"locate suspected burning ground 

"Determine if site soils contaminated from paat activities 

"Evaluate impact to human health and the environment 

• Scope of Wort< (completed May 1996) 

"Geophysical survey to locate suspected burning ground 

"Trenching to confinnfdeny presence of burning ground 

"Surface and subsurface soil sampling (12 soli borings) 

~s.d;m.nt •• mpBng 

~ 

151 of G·B Burning Ground (continued) 

• Conclusions 

-)51 did not clearly define the presence of burning ground 

.. Explosive compounds were not detected 

"Only one detected organic compound exceeded the risk-based 

screening concentration (RBe) 

• Benzo(a)pyrene in surface $Oil ill 50-08 

• Concen~tion 0/160 uglkg (~rtI· ptf·billion) VI. RBC 0/88 .g 

"Seven metals (aluminum, arsenic, barium, beryllium. iron, 

manganese, and thallium) exceeded the RBes 
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151 of G-8 Burning Ground (continued) 

• Recommendations 

~M.tal. detected at concentrations above the RSe. to be 

evaluated further when naturally-occurrlng background 

concentrations for PBOW are established. 

-+Additional soil and sediment sampling at the G-8 Buming 

Ground is not necessary. 

-+On8 bedrock monitoring well should be installed at the site to 

characterize groundwater quality (completed In 1997). 

r.A'.'II 
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151 of Reservoir No.2 Burning Ground 

• Purpose and Objectives 

-+Delineate extent of former burning ground 

m 

+Detennine if site soils contaminated from past activities 

-+Evaluate Impact to human health and the environment 

• Scope of Work (completed October 1996) 

+Geophysical survey to define extent of fonner burning ground 

+Trenching to identify buried objects I anomalies identified 

during geophysical survey 

-tSurface and subsurface soil sampling (8 soli borings) 

B! m " 
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51 of Reservoir No. 2 Burning Ground (continued) 

• Conclusions 

.. Geophysical survey and trenching confinned sit. used as 

dumping I burning area 

o Metallic and other debris evlOent a' 210 J 1", t>elow grlde 

• Extent of burning ground may be larger than are. InV&s~galed 

"Site soils exhibit contamination above RBC. 

r.IIr.'I 
~ 

• Nitr08romalie (el(plosivl ) compound. up to \110 mgl!\g (PlItt-per.mllllon) (SO-03) 

• B&nzo{a)pyrene.net AroeIor-12eO (PCB) ,1.0 1llI~ RBe, 

• seven meta ls (aluminum. arsenic, beryllium. iron, lead, ~nganese. and thallium) 
exceeded thl respective Raes 

51 of Reservoir No.2 Burning Ground (continued) 

• Recommendations 

"Metals concentrations to be evaluated further when 

background concentrations have been established. 

" Additional soli sampling to detennln. the extent of 

contamination recommended. 

+One monitoring well should be Installed at the site to 

characterize groundwater quality. 
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151 of Addit ional Burning Ground 

• Purpose and Objectives 

"Delineate extent of former burning ground 

"'Determine if shallow soils contaminated from past activities 

-JoEvaluate Impact to human health and the environment 

• Scope of Work (completed October 1996) 

.. Geophysical survey to define extent of fonner burning ground 

+Surface and shallow subsurface soli sampling (12 soli borings) 

Il':'IIrII 
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51 of Additional Burning Ground (continued) 

• Conclusions 

m 

.. Geophysical survey indicates site possibly a burning area 

o Considerable amount of Cinders Observed on thl ground surface 

• Olh ... visual and geophy.~l OOleNlbona indicate poHlble OIMI USH 

.. Site soils exhibit contamination above RBe. 

na 
~ 

• One nitroaromalic oompotH'Id (DNn al U mglkg (parts-per-rn"iOI'I) 11'1 SO-o& 

• 8enzo(.I)pyr_ and Arodor-12$O (PCB).1to exceeded RBe. 

• Ten metals (.Jutninum • • fSefllC, bOllfylium. cadmium. copper. Iron, IeM. ~ng.neM. 

tI\IIlltum. and lJtIC) exeeede4tne relpec:tiYe Rae. 

m 
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51 of Additional Burning Ground (continued) 

• Recommendations 

+Metals concentrations to be evaluated further when 

background concentrations have been established. 

-+Site-speciflc risk assessment be performed to determine need 

for additional sIte Investigations. 

-+One monitoring well should be installed at the site to 

characterize groundwater quality (2 wells Installed In 1997 • one 

bedrock, one overburden). 

fiiift 
It.);JJ 

151 of Wastewater Disposal Plant No.2 

• Purpose and Objectives 

+Oetennine if site soils contaminated from past activities 

+Evaluate impact to human health and the environment 

• Scope of Work (completed October 1996) 

-tScreening samples (20) collected from surface and subsurface 

soils (10 borings) 

+Confirmation samples (5) collected from surface and 

subsurface solis (selected from 10 screening boring.) 

rf.iifII 
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SI of Wastewater Disposal Plant No.2 (cont.) 

• Conclusions 

-+Screening soil samples did not reveal site contamination by 

nitroaromatic compounds 

-+Confirmalion samples indicate limited soli contamination 

• Nitroaromatic compounds dete<:ted but bekJw RBCs 

• Five polynllclear aromatic hydrocarbons (PAH) and ArOCk)r.1260 (PCB) also 
exCeeded RBes 

• Eight metals (aluminl,lm, antimony, iJrsenic, barium, iron, lead, manganese, and 
thallium) e:o:ceeded tne respective RBCs 

Ii?rIl 
~ 

SI of Wastewater Disposal Plant No.2 (cont.) 

• Recommendations 

-+Metals concentrations to be evaluated further when 

background concentrations have been established. 

+Additlonal soil sampling to determine the extent of 

contamination recommended. 

-+One monitoring well should be installed at the site to 

characterize groundwater quality. 

rn 
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151 of Powerhouse No.2 Ash Pit 

• Purpose and Objective. 

~Determine if site soils contaminated from past activities 

~Evaluate impact to human health and the environment 

• Scope of Work (completed October 1996) 

"Surface and shallow subsurface soil sampling (12 soli borings) 

~An.lytic.1 parameters excluded nitroaromatic explosives 

r.IIn 
~ 

------ -

51 of Powerhouse No.2 Ash Pit (continued) 

• Conclusions 

~"..n~ ~Oi l sampJe • ...dkf-not teveal site contamination by 

. rl'QaFO ftC compounds 

-+Conflnnation samples Indicate limited soli contamination 

Ir.'IIa 
~ 

• Of ,. detected $emivOIltiIe organiC compound •. only bis{2-eltlyl\e)('fflphtl\lll. :, 
exceeded ttle RBe 

• Pesticides were detected a\ ooncentratiorls below RBes 

• Six met,l, (aluminum, arleni<:. beryll ium. Iron, manganese, and th.llium) exceeded 
thl I'fIspective RBe, 
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51 of Powerhouse No.2 Ash Pit (continued) 

• Recommendations 

~Metals concentrations to be evaluated further when 

background concentrations have been established. 

~Slte.speclfic risk assessment be performed to determine need 

for additional site investigations. 

+On8 monitoring well should be Installed at the site to 

characterize groundwater quality. 

ff.iIIr.II 
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I Groundwater Investigation 

• Purpose and Objectives 

"'Define groundwater flow in areas of concern 

-+Further delineate extent and magnitude of groundwater 

contamination near West Area Red Water Ponds & TNT Area C 

+Oocument changes in groundwater quality since last sampling 

• Scope of Work (completed October 1996) 

+Installatlon and sampling of 2 new wells and 1 piezometer 

+Sampling of 28 existing bedrock and overburden wells 

rf.iIa 
~ 

" 

" 



Groundwater Investigation (continued) 

• Conclusions 

"Groundwater flow in overburden and bedrock aquifers to NNE 

... West Area Red Water Ponds Area (WARWP) 

• Nltroaromatic compounds.nd metals exceed RBe, In ~rbur<len waHl 

• Nitroaromalic ane! orljlimic compounds exceed RBCt in bedrock norm of WARINP. 
metal. ,1$0 uceed RBC, in bedrock well. 

",TNT Area C (TNTC) 

rr:'lIr.II 
~ 

• OverblJrden wel ls exhibit small number of rnet41I, .bovt RBC. 

• Bedrock wells impacted by n~roaromalic and oro.nic compel,mds: metals.lso 
IXCMd RBe. In bedrock WIlls 

Groundwater Investigation (continued) 

• Conclusions (contlnued) 

+Pentollte Road Red Water Pond Area (PRRWPl 

• Nitroaromatic compounds aod metals exceed Ree, In overtHJrden wells 

• N.troaromatlC compounds. orgimi(: compounds, and metals exceed RBCs in bedrock 
weHs 

-toTNT Area A (TNTA) 

Ii7f'Il 
~ 

• Overburden wells in western TNTA ext\ibill'litroal'Ol'l\lbe oontamonanb: metals 11.0 
exceed RBCs in overtJufdefl weis 

• Bedrock wellS in northell$tem TNT" impacted by nittoatomlltle and organiC: 
compounds: metals also exceed RBC, in bedrod< wells 
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Groundwater Investigation (continued) 

• Conclusions (continued) 

-+ TNT Area B (TNTB) 

• Nilroaromatic compounds exceed RBe. in o~erourden downgraclient of TNTB: 
metals also exceed RBes In overtlurden wells 

• No bedrock weHI have been installed 1\ TNTB 

+Upgradient Bedrock Aquifer (PB-BEO-MW20) 

rfiIIn 
~ 

• Organic or explosive contaminants nO' detected In th is well 

• Metals detected at cor.cenlratiOns above respective Rec. 

Groundwater Investigation (continued) 

• Recommendations 

m 

+Installation & sampling of 8 bedrock wells and 4 overburden 

wells to define contaminant nature and extent (completed 1997) 

+Groundwater le...,els collected on quarterly b.si. for one year to 

detennin. seasonal groundwater flow variations (In progress) 

+Sample selected wells once during wet season & once during 

dry season to detennine impacts on migration (In progress) 

+Evaluate suitability of existing f new monitoring wells as 

background locations for evaluat10n of metals In groundwater 

(in progress) 

rrlIn 
~ m " 
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Groundwater Investigation (continued) 

• Recommendations (continued) 

+Hydropunch groundwater sampling of overburden aquifer near 

WARWP and PRRWP to delineate lateral extent of nitroaromatic 

explosives contamination (to begin April I May 1998) 

.. Geochemical evaluation of bedrock chemical data to detennine 

source of hydrogen sulfide (H2S)In bedrock wells and possible 

impact on contaminant migration 

rf.iiifiI 
~ 

I Current and Planned Investigations 

• Site-Wide Groundwater Investigation 

• Site Investigation (51) of Acid Areas 

• Risk Assessment (RA) and Direct Push Investigation (OPI) of Red 

Water Ponds Areas 

rR'II 
~ " 
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I Site-Wide Groundwater Investigation 

• Purpose and Objectives 

~Detennine if hazardous substances present at the site that 

constitute unacceptable risk 

~Deflne physical site features and characteristics 

+Evaluate fate and transport pathways 

+Determine current and future routes of exposure 

nn1 
~ 

Site-Wide Groundwater Investigation (continued) 

• Scope of Work 

+Installation of 8 new bedrock and 4 new overburden wells 

"'Quarterly groundwater level measurements of 12 new and 83 

existing monitoring wells 

+Sampling of 12 new and 47 existing monitoring wells on two 

occasions· dry season and wet season 

+Seasonal and annual reporting 

nn1 
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Site-Wide Groundwater Investigation (continued) 

• Status of Investigation 

-+New monitoring wells Installed In September 1997 

-+Flrst, second, and third quarterly groundwater level 

measurements completed (09/97, 11197, and 02198) 

-+First sampling event completed (11/97) 

+Second sampling event and fourth quarterly groundwater level 

measurements scheduled for May 1998 

+ First quarterly report issued October 1997; second quarterly 

and first sampling event report to be Issued March 1998 

~ 
~ 

Site-Wide Groundwater Investigation (continued) 

• Preliminary Groundwater Sampling Results (December 1997) 

+Overburden Monitoring Wells 
• AI leas! one inorganic compound (meta ls) exceed RBCs in all sampled we lls 

• Nitroaromati<: compo.Jr.ds exceed ABCs in selected wells near Red Water Pollds 
fWARINP & PRRWP), TNT Area A, and TNT Area B 

• Organic compounds exceed RBCs in Selected wel ls al WARWP and TNT Area C 

-+ Bedrock Monitoring Wells 

fiiir.I 
ltM 

• Al ieni one inorganiC compound (meta ls) exceed RBCs in all sam~ed wells 

• Two nitroaromatic compounds 11 ,J.(j i n~robenzene and Mrobenzene) exceed RBGs 
in PB-BED-MW18 alTNT Area A 

• Small number 01 organk: compounds exceed RBCs in 13 of 18 sampled wells 

" 

" 
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I SI of Acid Areas 

• Purpose and Objectives 

~Determine if hazardous substances p:-esent in soils at the site 

that constitute unacceptable risk 

-tOefin. physical site features and characteristics 

-+Detennine current and future routes of exposure 

HIrIl 
~ 

I SI of Acid Areas (continued) 

• Scope of Work 

-+Orilling and sampling of 15 soil borings at each of three (3) 

Acid Areas not previously studied 

-+Orilling and sampling of three {31 soil borings at the 

Maintenance Shop Area 

-+Drilling and sampling of six (6) soil borings to establish 

background soil concentrations 

-+Reporting 

II7fil 
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151 of Acid Areas (continued) 

• Status of Investigation 

"'Draft Site-Specific Sampling and Analysis Plan (SSAP) and 

draft Site-Specific Safety and Health Plan (SSHP) issued in 

December 1997 

... Flnal SSAP and SSHP issued in March 1998 

... Field investigation activities scheduled for April' May 1998 

na 
~ 

Risk Assessment (RA) and Direct Push 
Investigation (DPI) of Red Water Ponds Areas 

• Purpose and Objectives 

"Cetermine nature and extent of source areas 

"'Estlmate current and future routes of exposure 

-+Characterize risk to exposed human and/or biotic populations 

"'Oetermine applicable risk-based cleanup levels 

"'Determine applicable or relevant and appropriate requirements 

ftia 
~ 
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RA and DPI of Red Water Ponds Areas (cont.) 

• Scope of Wort< 

~Soil and groundwater sampling at 20 !ocatlons at each of the 

WARWP and PRRWP areas using direct push techniques 

~3 soli samples and 1 groundwater sample collected at each 

location for total of 120 soil and 40 groundwater samples 

~Complete human health and ecological risk assessments 

~Reporting 

If1ilrII 
~ 

RA and DPI of Red Water Ponds Areas (cont.) 

• Status of Investigation 

-+Oraft SSAP and SSHP issued January 1998 

-+Final SSAP and SSHP to be Issued March 1998 

-tDl"ilft Human Health and Ecological Risk Assessment work 

plans to be issued in March f April 1998 

-tField investigation activities scheduled for April I May 1998 

fi'liIr.il 
~ 
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ATIACHMENT1 

PBOW FIELD INVESTIGATION FIGURES 



FIGURES FOR THE 
SITE INVESTIGATION OF THE G-8 BURNING GROUNDS 
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FIGURES FOR THE SITE INVESTIGATION OF 
RESERVOIR NUMBER 2 BURNING GROUND, 

ADDITIONAL BURNING GROUND, 
WASTE WATER DISPOSAL PLANT NUMBER 2, AND 

POWERHOUSE NUMBER 2 ASH PIT 
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FIGURES FOR THE GROUNDWATER INVESTIGATION 
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FIGURES FOR THE SITE-WIDE GROUNDWATER INVESTIGATION 
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FIGURES FOR THE SITE INVESTIGATION OF ACID AREAS 
(Including background sample locations) 
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FIGURES FOR THE DIRECT PUSH INVESTIGATION OF 
THE RED WATER PONDS AREAS 
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