Ashland / NSP Lakefront Superfund Site February 1, 2005

Ashland, Wisconsin Page i
Final Rl / FS Work Plan Revision: 02
T ABLE OF CON T EN T S Lttt i e e e st e e e e e e e e et et e e e e e taetee et be s bsas snnaanearr e i
List of Tables, Figures, and APPENTICES ........cccviiieiriieier e e e e es s e e e s e st ee e e e e s e ereen iv
TS ) 72 o] o] 3T [0SR Vi
EXECUTIVE SUMMARY oottt a1 e e et e e e e e e e e e ae e ae e bbb e e re e rebens X
1.0 INTRODUGCTION . ...t eitite ittt ettt ettt ettt aste et e e e be e e be e e be e e beeeabee e beeasbeeasteaaabeeesbbeenbeeesrbeenseeees 1-1
11 U0 1] = PSP 1-1
1.2 OBJIECTIVES ..ttt bbb bbb e bbb bbb 1-1
2.0 SITE BACKGROUND AND SETTING .....cciiitiiteiteieeiesteeseesteese e seesteesteeseeasssanaessaesseesseensessssssesssessses 2-1
2.1 SITE DESCRIPTION ...ttt ettt ettt et et e et e et e e b e e be e e ba e e beeebeeenbeeennne e e 2-1
2.2 S = o [ IS 1O PSPPSRSO 2-2
2.3 REGULATORY /PROJECT HISTORY ..ottt sttt sttt st e sttt st ne e sre e 2-6
24 SUMMARY OF PREVIOUS INVESTIGATIONS. ...ttt 2-10
3.0 INITIAL EVALUATION ...ttt ettt e st s bt et e e s ab e e s nteesnaeeanteeanbeesteeanbeeantaeanee s 3-1
3.1 REVIEW OF EXISTING DATA . ..euttitteiueesutesteenteastessesssessseesseessessesasessssssssenseesseasssssssssesssesssesnsssnsessesssesseensenns 3-1
3.1.1  Drainage and Surface Water QUALILY ..........cccoveriiiiieniii e 3-1
3.1.2  HydrogeologiCal CharaCteriStiCS........cciiuirierieririisiseseseeie e e st sre et snesre e enaeeees 3-2
3121 Regional Geology and HYdrogeology ..........coeeeeiiiiiiieseeeet ettt 3-2
3122 Site Specific BEdroCK HYArogEOIOQY .......ccveveiriiiiiiiiisieieiei ettt sttt st neane s 3-3
K J0 00 T O 134 -SSR 3-5
3.1.4  Population and LANG USE ......cccveierieiiiiiese et se sttt ste e e e saestesresnesneenseneeseenees 3-6
3.1.5  Characteristics of Chemical ContamiNantS...........cccocvvvieiirieeieieicse e enes 3-7
3.15.1 Distribution 0f CONtAMINALION .........ccceiiiiiieie e e s r e e te e et e sneesresraebenneenes 3-7
3.15.2 Known and Potential Source Areas of Contamination...........ccccovvieiiiiicie i 3-9
3.1.5.3 Chemical Characteristics 0f SUMace SOil..........ccciiiiiiiiiic e 3-10
3.15.3 Chemical Characteristics 0f SUDSUITACE SOIl ........ccoviviiiiiiiiic e 3-10
3.154 Chemical Characteristics Of SUIMTACE WALET...........ccoviiiiiiie e 3-11
3.1.55 Chemical Characteristics Of SEUIMENT ........ccviiiiieii e 3-12
3.1.5.6 Chemical Characteristics Of GIrOUNAWALET ..........cc.oiveriiiiiiiiieic e e 3-13
3.1.5.7 Chemical CharaCteriStiCS OF Al ....iiviiiieii et sr e e s reeeesaeenes 3-17
3.2 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREIMENTS . ... oottt ettt sttt e e st e e et e e s st e e eb b e e st e e e aae e e s teeete e e s teeebeeeteaenteeanteeanneeanes 3-17
3.2.1  Definition of Applicable or Relevant and Appropriate Requirements (ARARS) ........c.ccooevvrirennnnn 3-18
3.2.2  Consideration of ARARS during the RIJFS ... 3-19
3.2.3  Preliminary Identification of ARARS and TBCS.......cccooiiiiiiiiieieiee e 3-20
3231 Chemical SPECITIC ARARS. ..ottt b et e st et et e s b e s e e besbe st e sae b eraenennas 3-20
3.2.3.2 LOCAtION SPECITIC ARARS. ...ttt bbbttt b e bbbt s et e bt bbb e et ebe b 3-21
3.2.33 ACHION SPECITIC ARARS ...ttt bbbt b e bbb et e bt e bt b nbe s b e et ebe b 3-21
3.3 RESULTS OF PREVIOUS RISK ASSESSMENTS ....ooiiiiiiiee et 3-23
3.3.1  Previous Human Health Risk ASSESSMENT..........c.coviiiiiiiciiee e sre e sbe e eraeas 3-23
3.3.1.1. Chemicals of POteNtial CONCEIM ........iiiiiiiieie sttt e b e e e e teereenbesreenes 3-24
3.3.1.2. Potential Source Areas and Release MeChaniSMS ..........cvciuiiiiieiicieiie e 3-24
3.3.13. MIGratioN PANWAYS ...ttt sttt et et e be st e ne e s e nesbesbe e eneareanen 3-27
3.3.13.1. SUIACE SOIl PAINWAY ...ttt bbbttt 3-27
3.3.13.2. SUBSUITACE SOIl PATIWAY ... .e.vevveiicticiesie et b bbbttt e b e st e e eneetaetesbennen 3-27
33.133. GrOUNGWALET PAINWAY ... vttt ettt ettt et en et beneneenan 3-27
3.3.1.34. Surface Water/Sediment PAtNWAY ...........c.coriiiiiiee ettt ean 3-28
3.3.1.4. Summary of Additional Data NEEUS ........ccueieieieiiiie e st 3-28
3.3.2  ECOlogical RiSK ASSESSIMENL .......eivirerieeiieiiesiesiesieereeeeteseesseste e sresresseesaeseenseseesseseessessesseessesenseans 3-28

3221 Preliminary Ecological Impacts EVAIUALION .............couiiiiiiieieieese e 3-28




Ashland / NSP Lakefront Superfund Site February 1, 2005

Ashland, Wisconsin Page i
Final Rl / FS Work Plan Revision: 02
3222 Sediment and Surface Water Chemical Data EValuation .............ccccoeieiiiiineneiesee e 3-29
3.2.23 FISN THSSUE SEUAY ...ttt ettt et e b e b e e et et e neebeebeebesbe b e e eneareeaen 3-29
3.2.24 Benthic CommUNity EVAIUATION ........cooiiiiiiiiece ettt ene 3-30
3.3.25 BHOASSAYS +..vveterteeesie ettt st ettt ettt b et ettt ettt n Rt Reebe R et £ e Rt R e eRe ket et e Re e Rt e bt e Reetente b e e eneereanens 3-30
3.2.26 RiISK CharaCterization.............uoviiiiiiiiiec bbb 3-31
34 CONCEPTUAL SITE MODEL ... .ottt et sne s 3-32
3 R U o] =T o o F PR 3-32
342 SEOIMENES ...ttt E bR R R bR R bRt e bR 3-35
.0 RIET S TASKS ittt b e bbb e Rt e s e e e b e s Ee e bt e b e e bt e b e et e nbesbeebesbeebeebe e e ebenaen 4-1
4.1 PROJECT SCOPING AND RI/FS PLANNING DOCUMENTS (TASK 1 OF THE SOW).........cccuen.. 4-1
4.1.1  Purpose and DQO REVIEW ......c.ccueiuiriiiieiieeeieieseesiesestestesaessesaesse e ssessesseesseseessesseseessessesssasesseensenes 4-1
412 PrOJECE SCOPING....uieitiiteietiite ettt stttk b et b bbb st b e b b e eb e b e bt e b e e bt ebenr et e ebe e et e ebennenean 4-2
4.1.3  Preparation of Supplemental Project PIaNnS ...........ccviiiiiiiiiiiineseseeseese e 4-2
4.2 COMMUNITY RELATIONS SUPPORT (TASK 2 OF THE SOW) ....coioviiiiiieie e 4-3
4.3 SITE CHARACTERIZATION (TASK 3 OF THE SOW) ...c.uiiiiiiiieiene et 4-4
4.3.1  MODIHZATION ACHIVITIES ...ttt et bbbt b et bbbt bbb e e 4-4
4.3.2  DemODIliZation ACLIVITIES ........couiiiiieiiieet ettt bbb bbb e e e 4-5
4.3.3  FIEIA ACHIVITIES ...ttt bbbtk b ettt b et 4-5
4331 Surface Soil SaMPle INVESTIGATION .....c.cviiiiiiiccce et 4-5
4332 Soil Borings and Subsurface Soil Quality INVEStIgation ...........ccceiviiiiiiiiiieecce e 4-7
4333 Monitoring Well Installation / Groundwater Quality INVeStigation .............c.ccoeveiniinieniienecesee 4-10
4334 Sediment QUAlity INVESTIGALION..........ooiiiiiiiiiie bbb 4-12
4334.1. Supplemental SEdIMENt SAMPIES ........eviieieeee ettt see e e e s besaennan 4-14
43.34.2. Sediment Triad INVESHGATION .......eoiieie ettt sb et e s re b e e e 4-15
4.3.3.4.2.1 Distribution and NUmMbers of SAMPIES..........cccerieieiiiiiiiiiieee e 4-16
4.3.3.4.2.2  Selection Of RETErENCE ATES .......c.cciiiiiiiiiiciece s 4-17
4.3.3.4.2.3  BasSiS fOr SAMPIING DESIGN .....oviuiiiiiiiiieite ettt bbbt 4-18
4.3.3.4.2.4  SEALION SEIECTION....c.eiuiiiiiieiette e bbbttt bbb 4-20
4.3.3.4.25 Preliminary Sediment SAMPIING ........cooiiiiiiie et 4-21
4.3.3.4.2.6  SEIMENT SAMPIES ....oeiiiieiiite ettt b et e e be e et e st e st ebesbeebeneenbeneeneeseee 4-21

4.3.3.4.2.7 Selection of Samples for PAH Forensics and Additional Sediment Characteristics Associated with
BIOAVAIADITILY ...ttt sttt s bttt et re et e ebe et et eneere et 4-22
43343 Benthic Community EValUation ProtoCol...........ccuiiiiieiiiieici ettt 4-22
43344 SEAIMENT TOXICILY TESHMG .....euveteeteetirteet ettt sttt b e bbbttt b e b b e et eb e be b nnan 4-24
4.3.3.4.41 28-day Hyalella azteCa BiOaSSAYS. . ....c.cueuirereieinieieeieiesie st ie et see e e eee e 4-24
4.3.3.4.42 20-day Chironomous tentans BiOASSAY ..........cccereeuereruerueriereriaieaiesteseestesesneeresseseeseeseeseeneesesnesee s 4-26
4.3.3.4.4.3  FiSh Larva BIOGSSAYS. .....c.eeeeuirieiteiiieriaiiaiesiestesteieseste e ste st seeseeeasestesbesteseesseseesestesbestenbeeeneeseans 4-26
4.3.3.4.4.4 Bioaccumulation by Lumbriculus Vari€gatus ............ccccereririeiiniininesereece e 4-26
4.3.3.4.45 UV Light MEASUIEBMENTS .....ecuiiiiitiiiiesietiettste sttt e et e sttt se et re s be st st e b et essereebesbesbesaeseene e 4-27
4.3.3.4.4.6  Aqueous PAH Measurements DUFiNG BiOaSSaYS........ccerveruiieieiesieriesiesieieiessessessessessesssesseseenns 4-27
43345 TISSUE SAMPIING ...ttt ettt b bt b bkt s bt b e et bt e bt eb e b e e e en et e 4-28
A.3.3.4.5. 1 FISN .ottt b bbbttt 4-28
4335 Surface Water Quality INVESTIGAtION ........couiiiiieieec e 4-29
43351 REVIEW Of AVAIIADIE DAA..... .. eveeeeeeiiieiie ettt ettt st be st e e neebesbeebennan 4-29
43352 FIEIH ACHIVITIES ...kttt 4-30
4.3.35.2.1. Ecological Risk ASSESSMENT SAMPIES.......coieiiiiieieirieiree et 4-30
4.3.3.5.2.2. Human Health Risk ASSESSMENT SAMPIES .......cviviiiiiiiirieiieeeee e 4-30
4.3.3.5.2.3.  SAMPIING PrOCEAUIES .....ueitiitiiieite ettt ettt sttt e b bt et et e st e b e besbe b e eeneene e 4-31
4.3.3.6 Sediment Stability INVESHIGATION ........coiiiiiii e e 4-31
43.36.1. REVIEW Of REIBVANE DALA ......eveveeeieticiesie ettt sttt ettt e be bt e e ne s e ebesbenean 4-31
4.3.36.2. Conceptual Models for SEAIMENE AT ........cviiiiiiie ettt e e re b e b s 4-32
4.336.3. AVAIADIE DALA...... vttt 4-33
43.3.6.4. DAIA NBEAS ... ..ttt ettt ettt b e bbb et R Rt bt e e b e et e R e Rt Rt neeebe e eneereenennan 4-34
4.3.3.6.5. FIBI ACHVITIES ...ttt etttk b ettt e b e e bt et se et et en e et e e bt ebe s e e sae e eneereaneanan 4-38
4.3.3.6.5.1.  EFOSION TESTING .o.veveriiuieiiitiitiiteieieit ettt sttt et st et e b be e b e b et e b eseeseebeebente st et eneereane 4-38
4.3.3.6.5.2.  Current Wave MEASUIEIMENTS ...........cccvriiiiiiiiiiiiii i s 4-39

4.3.3.6.5.3.  AQGE DALING .evitiiiieiei ettt b et b ettt aene et e 4-39




Ashland / NSP Lakefront Superfund Site February 1, 2005

Ashland, Wisconsin Page iii
Final Rl / FS Work Plan Revision: 02
43.3.7 Pore Water EVAIUALION ........c..oiiiiiccs s
4338 ATE SAMPIE CONBCTION. ...ttt st e et s et esbe b e b e e eneereseeas
43371 Soil Vapor Investigation..............
43372 Indoor Air Vapor Investigation .....
4.3.3.9 Exploration Test PitS..........cc........
4.3.3.10 Borehole Geophysical Survey......
433.11 Wildlife Habitat Survey ..................

43.3.10.1.  Wildlife Habitat Characterization
4.3.3.10.2.  Identification of Endangered and Special Concern Species
4.3.3.12 Wetland Survey and Functional Values Analysis ...........ccccccevvnunnne.
4.3.3.11.1.  Wetland DEINEALON ........ceiiitirteite ettt bbbttt b bbb e et ene e
43.3.11.2.  Assessment of Wetland FUNCHIONS ANA VAIUES ..........oviuiiiiiiiiieieeec e
B =TT {0 I 1T o SRR
4.3.5  Sample Analysis / Validation .........ccccviiiiiiiieeieese st sne e eneeneas
4.3.6  Data Evaluation and Tabulation for Risk Assessment
436.1 Site Characteristics EVAIUALION ..........coiiiiiiiie ettt
436.1.1 Site Physical and Biological CharaCteriStiCS ...... .. uuiererieieeeiee ettt
43.6.12 Contaminant Source Characteristics
43.6.1.3 Nature and Extent of Contamination
43.6.14 SEAIMENT SEADINIEY ... vt ettt nne e
4.3.6.1.41. Nature and Extent of Contamination ............ccccoceeeveierenenenennee
43.6.1.42. Task 1: Evaluation and Quantification of Conceptual Model..............ccoevvneiniiniinicnne, 4-58
43.6.1.43. Task 2: Evaluation of Sediment and Deposition................. [RTTR 4-59
4.3.6.1.4.4. Evaluating Wave and Current Conditions ..........c.ccccecveennens e 4-60
4.3.6.1.45. Evaluating Sediment Erosion CharacteriStiCS.........ccuvuvireriiieieiiiiiseiesies e 4-62
4.3.6.1.4.6. Wave/Current Boundary Layer Model Implementation .............cccccooeveieiiiiincnenenceesc
43.6.1.5 Contaminant Fate and TranSPOr .........coveoveererereneneeseseseseeneene
4.3.6.2 Risk ASSESSMENTS.......cviireiriiicieieienne
43.6.2.1 Baseline Ecological Risk Assessment
4.3.6.2.1.1 Baseline Problem Formulation — Step 3 (ERAGS).......ccecieiiirieiiiiii e 4-65
4.3.6.2.1.2 Nature and Extent of Contamination
4.3.6.2.1.2.1 Refinement of Potential Contaminants of CONCEIN .........cccoviiriiiiiieie e 4-66
4.3.6.2.1.2.2  Other Factors of Potential Ecological CONCEIN .........c.coeiiiiiiiniiicecee e
4.3.6.2.1.3 Rick Management Goal and Management Objectives
4.3.6.2.1.4  Assessment ENAPOINtS.........ccoeeverireneiencieinc e
4.3.6.2.1.5 Ecosystems Potentially at Risk
4.3.6.2.1.6  Exposure Pathways...........c.cce....
4.3.6.2.1.7 Receptors of Concern (ROCS)........cccervevveviienerienierieiaeanens
4.3.6.2.1.8 Risk Questions and Risk Hypotheses ............c.ccecevvevviriennnns
4.3.6.2.1.9 Risk Characterization — Step 7 (ERAGS).......cceoeovvvvrirennns
4.3.6.2.1.10 Baseline Ecological Risk Assessment DQOS.............c.cc.....
43.6.2.2 Baseline Human Health RiSK ASSESSIMENL ...........ciiiiiiiiciee et
4.3.6.2.2.1  Data EVAIUGLION .....ocvivieiiciiiice ettt ettt b ettt st b et n et e
43.6.2.2.1.1 Data Review Protocol
436.2.2.1.2 Identification of Constituents of Potential Concern
4.3.6.2.2.1.3 Computation of Exposure Point CONCENLIAtiON............coveviiiiiinierieiee e
4.3.6.2.2.2  EXPOSUre ASSESSIMENT .......ceiviitiaiiriieiisieeiesieeieesieeiesieseeseeas
4.3.6.2.2.2.1  Site CharaCterization ...........ccoceeeviirieneneneieiecsenens
4.3.6.2.2.2.2 Human Health Conceptual Site Model..............c.c....
4.3.6.2.2.2.3 Quantification of Chemical Intakes...........c.cccceeveverinns
4.3.6.2.2.3  TOXICity ASSESSIMENL.......ceiuirtiriirierieieiaeeiesie e seeee e eieseens
4.3.6.2.2.3.1  Sources of ToxiCity INfOrmation ..........ccccoveiiiiiiiiiene e
4.3.6.2.2.3.2 Methodology for Evaluating Carcinogenic Effects
4.3.6.2.2.3.3 Methodology for Evaluating Non-carcinogenic Effects
4.3.6.2.2.3.4 Toxicological Profile for COPCS .........ccccevieiiiiiiiiie et
4.3.6.2.2.35  RISK CharaCterization ...........coeoueiiiriiriiiieieeieeei sttt
4.3.6.2.2.4  Uncertainty Analysis
4.4 R1 REPORT (TASK 4 OF THE SOW)
45 DEVELOPMENT AND SCREENING OF ALTERNATIVES (TASK 5 OF THE SOW) ....c.cccovvvennne 4-100




Ashland / NSP Lakefront Superfund Site February 1, 2005

Ashland, Wisconsin Page iv
Final RI/ FS Work Plan Revision: 02
451 Remedial Action Objectives Technical Memorandum ............cccooereininninieneisee e 4-100

45.2  Alternatives Screening Technical MeMOrandum ..........cccooviriiiiniininseeee e 4-101

45.3  Comparative Analysis of Alternatives MemOrandum ...........cccoerireninieninie e 4-102

4.6 TREATABILITY STUDIES (TASK 6 OF THE SOW) ..ottt 4-102
4.6.1 Candidate Technologies and Testing Technical Memorandum............cccooeeeiiensiencne s 4-102

4.6.2 Candidate Technologies Literature Survey and Determine Needs for Testing..........ccoccevevvrvnnenn, 4-103

4.6.3  Treatability Testing Work Plan, Sampling Analysis Plan, and Health and Safety Plan................ 4-103

4.6.4  Treatability StUdy PErfOrMANCE.......coi i st e e 4-104

4.6.,5  Treatability Study EValuation REPOIT ........cciiieiiiieec e 4-104

4.6.6  Refinement of Alternatives Screening based on Treatability StUdIeS.........cccceveverievierivrieneseenen, 4-104

4.7 DETAILED ANALYSIS OF ALTERNATIVES (TASK 7 OF THE SOW) ...cocovniiriiieinereeneseeene 4-104
4.7.1  Comparative Analysis of Alternatives Technical Memorandum.............ccccocervviiiniinieneicnieneee 4-104

4.7.2  Feasibility / Focused Feasibility StudY REPOIT.........cccviiiiiiiiiree e 4-105

4.8 PROGRESS REPORTS (TASK 8 OF THE SOW) ...ttt 4-105
5.0 SCHEDULE ..ottt R e Rt e e n e 5-1
6.0 PROJECT MANAGEMENT ..ottt ettt ne e 6-1

7.0 REFERENGCES ... .. oottt bbbt e b et e e ar b en e 7-1




Ashland / NSP Lakefront Superfund Site February 1, 2005
Ashland, Wisconsin Page v
Final Rl / FS Work Plan Revision: 02

List of Tables, Figures, and Appendices

Tables

Table 1 RI/FS Sampling Program Summary

Table 3 Analyte List for Soil, Sediment, and Groundwater Samples

Table 3 Analyte List for TO15 Air Samples

Table 4 Data Quality Objectives for Sediment Chemistry

Table 5 Data Quality Objectives for Benthic Community Analysis

Table 6 Data Quality Objectives for 28 day Hyalella azteca (Amphipod) Bioassay

Table 7 Data Quality Objectives for Fish (Fathead Minnow) Early-Life Bioassay

Table 8 Data Quality Objectives for Fish Tissue Body Burden

Table 9 Data Quality Objectives for Surface Water Chemistry

Table 10 Data Quality Objectives for Food Web Model to Upper Trophic Level Organisms

Figures

Figure 1 Site Location

Figure 2 Site Map

Figure 3 Locations of Existing Monitoring Wells, Piezometers, Artesian Wells, and Relevant
Borings

Figure 4 Locations of Historic Soil Borings

Figure 5 Cross Section A to A’
Figure 6 Affected Areas

Figure 7 Groundwater Contamination in Filled Ravine and Kreher Park
Figure 8 Groundwater Contamination in Upper Copper Falls Aquifer
Figure 9 Historic Groundwater Contamination in Kreher Park

Figure 10 Extent of Contamination in Bay Sediments

Figure 11A  Proposed RI/FS Sample Locations and Former MGP Features, Upper Bluff
Figure 11B  Proposed RI/FS Background Soil Sample Locations, Upper Bluff

Figure 12 Proposed RI/FS Sample Locations, Kreher Park

Figure 13A  Proposed RI/FS Triad and Supplemental Sample Locations for Bay Sediments
Figure 13B  Proposed RI/FS Surface Water Sample Locations for Bay Sediments

Figure 13C  Proposed RI/FS Sediment Stability Sample Locations for Bay Sediments
Figure 14 Human Health Risk Assessment Conceptual Site Model

Appendices

Appendix A Contaminant Distribution Maps for Chequamegon Bay Inlet

Appendix B Site Geographic Information System (GIS) Database Platform — Examples
Appendix C  Human Health Risk Assessment Tables

Appendix D Power Analysis Results One Way ANOVA

Appendix E Ashland/NSP Lakefront Superfund Site RI/FS Schedule

Appendix F  Curriculum Vitae for Project Personnel

Appendix G Kreher Park Area — City Storm Water Sewers

Appendix H Historical Data Summary for Selected Media






