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PART |
Decl arati on

Site Name and Location

Commrencenent Bay Nearshore /Tideflats (CB/ NT) Superfund Site
Asarco Sedinents /G oundwater Operable Unit 06

Taconma and Ruston, Washi ngton

U S Environnental Protection Agency (EPA) ID No. WAD980726368
St at enment of Basis and Purpose

Thi s deci si on docunment presents the Sel ected Renmedy for Asarco Sedi ments/ G oundwat er
Operable Unit 06 (QU 06) in Tacoma and Ruston, Washington. The Sel ected Renedy was chosen
in accordance wi th Conprehensive Environmental Response, Conpensation, and Liability Act
of 1980 (CERCLA), as anended by the Superfund Amendrments and Reaut horization Act of 1986
(SARA), and, to the extent practicable, the National Contingency Plan (NCP). This decision
is based on the Adm nistrative Record for this Site.

The State of Washi ngton Departnment of Ecol ogy (Ecol ogy) concurs with the Sel ected Remedy.
Assessnment of the Site

The response action selected in this Record of Decision (RCD) is necessary to protect
public health, welfare, or the environment fromactual or threatened rel eases of hazardous
substances into the environment. Such a release or threat of release nmay present an

i mm nent and substantial endangernent to public health, welfare, or the environnent.

Description of the Sel ected Renedy

The Asarco Sedi nment/ G oundwater Cperable Unit (QU 06) Site (“Site”) is one of the operable
units that specifically addresses contam nation comng from or related to, the Asarco
Snmelter Facility (“Facility”) in Ruston and Tacona, Washington. The Sel ected Renedy for
the Asarco Sedi nents/ G oundwater Operable Unit 06 includes the follow ng el enents:

G oundwat er

G oundwater at the Asarco Facility was originally studied in an RI/FS concluded in 1993
(Hydronetrics, August 1993). The Asarco Tacona Snelter ROD (QU 02 ROD) identified the
selected renedy for onsite waste materials, contam nated soil, and surface water (EPA
1995). However, the QU 02 ROD deferred a renedy decision for groundwater and called for
further nonitoring. This ROD for QU 06 identifies the Sel ected Remedy for groundwater.

Al t hough the Sel ected Renedy for groundwater was not addressed by the QU 02 ROD, a nunber
of elenents in the QU 02 renmedy will directly benefit groundwater quality. These el enents
i ncl ude capture of shallow groundwater in sel ected areas, construction of a

| ow perneability cap across the Facility, and excavation of the nost highly contamn nated
source materials (selected slag naterial and contaninated soils) and consolidation of
these materials into an On-site Contamnant Facility. These QU 02 remedy elenents will (1)
renove a significant source of contami nation that woul d ot herw se inpact groundwater
quality and (2) significantly reduce the flow of contaninated groundwater to Comrencenent
Bay by minimzing recharge of the shallow aquifer system(e.g., surface water controls and
the | ow perneability cap will reduce infiltration).

EPA has determined that additional renedial actions, over and above those al ready being
i npl enented under QU 02, are not necessary to address groundwater under this RCD for QU



06. As a result this ROD summarizes the elenents of the remedy for QU 02 that will benefit
groundwat er and identifies other elenents of the groundwater renedy not previously
addressed. These other renedy el enents include finalization of the groundwater renedial
action objectives (RAGs), identification of cleanup |evels and groundwater point of

conpl i ance, and long-termnnonitoring requirenents.

Specifically, the Sel ected Renedy for groundwater, as represented by the RODs for QU 02
and QU 06, includes the follow ng el enents:

. Reduce groundwater flow and rel ated contam nant |oading to Conmencenent Bay by
renmovi ng the nost significant source materials and linmiting groundwater recharge to
aqui fers beneath the snelter portion of the Facility. Goundwater control will be
achi eved by intercepting groundwater with subsurface drains in selected |ocations,
diverting surface water and installing a | owperneability cap over the snelter
portion of the Facility. These controls will minimze infiltration and recharge of
onsite aquifers. (These renedy el enents are bei ng acconplished under QU 02 cl eanup.)

. Continue to nmonitor groundwater to evaluate the long-termeffects that the Facility
cleanup will have on future groundwater quality. (Addressed for the first time in
this ROD for QU 06.)

. I mpl emrent institutional controls to restrict future use of Facility groundwater.
(Addressed for the first time in this ROD for QU 06.)

Sedi nent
The Sel ected Renedy for marine sediments includes the follow ng el enents:

. Dredge contam nated sediment in the Yacht Basin and pl ace the dredged sedi nment
beneath a | ow perneability soil cap to be constructed on the upland portion of the
Facility (i.e., QU 02). The sedinents will be contained under the | ow perneability
cap at an el evation such that groundwater will not cone in contact with the
sedi nent .

. Monitor the dredged area in the Yacht Basin to verify that it does not become
recont anmi nat ed.

. Cap contam nated sedi nents in sel ected of fshore areas.
. Moni tor the sedinment caps to confirmthat they remain in place, continue to isolate

t he underlying contani nated sedi ment, becone recol oni zed with heal t hy bi ol ogi cal
comuni ties, and do not become recontani nat ed.

. Use institutional controls to prevent activities that could danage the sedi ment
caps.

. Moni tor the areas outside the capped and dredged areas to confirmthat these areas
neet RAGs.

The Sel ected Renmedy for the Asarco Sedi nents/ Groundwater QU 06 has been chosen to
conpl enent the renedy previously selected for QU 02 (EPA, March 1995). The QU 02 renedy is
currently being inpl enment ed.

Statutory Determ nations

The Sel ected Renedy is protective of human health and the environment, conplies with
federal and state requirenments that are applicable or relevant and appropriate to the
renmedi al action, is cost- effective, and utilizes permanent solutions and alternative
treatment technol ogies to the nmaxi mum extent practicable with the follow ng exceptions.



The federal National Toxics Rule (NTR) standard for arsenic of 0.14 ug/L (40 CFR Section
131.36) is a relevant and appropriate requirenent for groundwater but is being waived for
reasons discussed in Part Il of this ROD (Section 12.1.1 of the Decision Sumary).

The Sel ected Renedy for QU 06 does not satisfy the statutory preference for treatnent as a
principal elenent of the remedy for the follow ng reasons:

. G oundwater. Groundwater treatnment is not viable or cost-effective because source
materials remain on the Site. Further, a punp and treat renmedy for contai nnent
purposes woul d be inefficient due to the direct hydraulic connection that the Site
aqui fers have with the waters of Commencenent Bay. Treatnment would require
groundwat er extraction in perpetuity at very high punping rates. The nost
significant source of groundwater contami nation is the slag naterial that is present
bel ow the water tabl e throughout nost of the Facility. This source naterial will
continue to | each contam nants to groundwater. The Sel ected Renedy focuses on
restricting recharge to, and flow through, the affected water-bearing zones such
that the volume of groundwater discharged to Cormencenent Bay is reduced to the
maxi mum extent practicabl e.

. Sedi nents. Treatment technol ogi es were eval uated for possible application to
sedi ment cl eanup, but were not carried forward because: (1) there are currently no
effective and appropriate in situ treatnment technologies (i.e., treating in place)
for sedinents simlar to those at the Site, and (2) any ex situ treatnent would
require significant material handling (e.g., dredging, de-watering, transporting,
processing) and treatnent processing at extrene cost (e.g., construction costs could
be as high as $75 mllion to $100 mllion), with little or no additional benefit to
the effectiveness of the renedy.

Because the Selected Remedy will result in hazardous substances, pollutants, or

contam nants remai ning onsite above levels that allow for unlimted use and unrestricted
exposure, a review will be conducted within five years after initiation of remedial action
to ensure that the renedy is, or will be, protective of human health and the environment.

Data Certification Checkli st

The following information is included in the Decision Sumrary of this ROD (Part 2).
Additional information can be found in the Adm nistrative Record for this Site.

. Chem cal s of concern and their respective concentrations —Sections 5 and 7.

. Baseline risk represented by the chenicals of concern —Section 7.

. O eanup level s established for chemicals of concern and the basis for these |l evels —
Section 12.

. How source materials constituting principal threats are addressed —Section 11.

. Current and reasonably anticipated future | and use assunptions and current and

potential future beneficial uses of groundwater used in the baseline risk assessnent
and ROD —Sections 6 and 7.

. Potential |and and groundwater use that will be available at the Facility as a
result of the Selected Renedy —Section 6.
. Esti mated capital, annual operation and mai ntenance (Q&\, and total present worth

costs, and the nunber of years over which the renedy cost estinmates are projected —
Sections 9 and 12.
. Key factors that led to selecting the remedy —Section 12.

Aut hori zing Signature

Chuck Fi ndl ey Dat e
Acting Regional Adninistrator

[Oiginal signed by Chuck Findley on July 14, 2000]



PART 1|
Deci si on Sunmary

| nt roducti on

This Decision Summary provi des a description of the site-specific factors and anal yses
that led to selection of the renedy for the Asarco Sedi nents /G oundwater Qperable Unit 06
at the Commencenent Bay Nearshore/ Tideflats (CB/NTI) Superfund Site. In identifying the

Sel ected Renedy, the U S. Environnental Protection Agency (EPA) considered nany factors,
including infornmation about the Site background, the nature and extent of contam nation,
the assessnent of hunman health and environnental risks, and the identification and

eval uation of renedial alternatives.

The Deci sion Summary al so descri bes the invol verent of the public throughout the Renedial
Investigation/Feasibility Study (RI/FS) process, and the environnental prograns,

regul ations, and statutes that may relate to or affect the cleanup alternatives considered
for this Site. The Decision Summary concludes with a description of the Sel ected Renedy
and a discussion of how it meets the requirenents of the Conprehensive Environmental
Response, Conpensation, and Liability Act of 1980 ( CERCLA), as anended by the Superfund
Anendnents and Reaut hori zation Act of 1986 ( SARA), and to the extent practicable, the
Nati onal Contingency Plan ( NCP).

This Decision Summary is presented in 13 sections as foll ows:

e Section
e Section

1 —Site Nane, Location, and Description
2 —Site Hstory and Enforcement Activities
e Section 3 —Community Participation
e Section 4 —Scope and Role of Operable Units
e Section 5 —Site Characteristics
e Section 6 —Current and Potential Future Land and Resource Uses
e Section 7 —Summary of Site R sks
e Section 8 —Renedi al Action ojectives
e Section 9 —Description of Aternatives
e Section 10 —Sunmmary of Conparative Analysis of Alternatives
e Section 11 —Principal Threat Waste
e Section 12 —Sel ected Renedy
e Section 13 —Statutory Deterninations

Docunents supporting this Decision Sunmary are included in EPA's Adnministrative Record for
the CB/ NT Superfund Site, Asarco Sedi ments /G oundwater Cperable Unit 06.

1 Site Name, Location, and Description

The former Asarco copper and |lead snmelter facility (the “Facility”) is located along the
Comrencenent Bay shoreline in Tacona and Ruston, Washington (Figure 1-1). The Facility is
part of the CB/NT Superfund Site. This ROD addresses the Asarco Sedi nents/ G oundwat er
Operable Unit 06 (QU 06 or the “Site”) at the Facility. The general boundary of QU 06 is
shown in Figure 1-2. QU 06 is one of four OJs associated with the Facility. Additional
information on the Facility OUs and their interrelationships is provided in Section 4. QU
06 is also one of seven OUs |l ocated within the larger CB/ NT Superfund Site. The CB/ NT
Superfund Site was nomnated to the National Priorities List (NPL) in 1982 and pl aced on
the final NPL in 1983. The EPA identification number for the Site is WAD980726368.

EPA is the lead regulatory agency for the Site. The Washi ngton State Departnent of Ecol ogy
(Ecol ogy) has supported the EPA at the Site throughout the CERCLA process. One responsible
party, Asarco, has publicly acknow edged its intent to conduct the cleanup for QU 06;
however, a consent decree for the cleanup of QU 06 has not yet been negoti at ed.



1.1 Ceneral Facility Description

The Facility is located within the municipal boundaries of Ruston and Tacoma, Washi ngton.
The site is located on the northeast side of the Point Defiance Peninsula and borders
Commencenent Bay (Figure 1-1). The general area consists of steep slopes extending down to
Commencenent Bay produci ng bl uffs along portions of the shoreline.

The onshore portion of the Facility is approximately 67 acres in size. In addition

approxi mately 30 acres of offshore intertidal and subtidal |ands are under Asarco

owner ship. The State of Washington al so owns a portion of the offshore | ands within QU 06.
St at e-owned aquatic |ands are nanaged by the Washi ngton State Departnent of Natural

Resour ces.

Surface water features within the Facility boundaries include springs and seeps which
emanate fromthe face of the shoreline bluff from shallow groundwater bearing strata, and
i npoundnents in drai nage bottons south and west of the nain plant conpl ex. E evation
across the Facility ranges fromsea level to as high as 250 feet above nean sea | eve
(MBL). Steep drainages are located in the vicinity of railroad tracks that cross the
Facility in an east-west direction. There are areas of dense vegetation, prinarily on
steep drai nage sl opes and al ong the bluff slope above Commencenent Bay.

Mich of the Facility was constructed on slag fill, a waste byproduct of snelting arsenic-
and | ead-bearing ores. The slag fill was used to nodify and extend the pre-existing
shoreline by approximately 500 feet i nto Commencenent Bay. In addition, the Breakwater
Peni nsul a (see Figure 1-2) is conposed of slag. The slag beneath the Breakwater Peninsula
is up to 125 feet thick (Hydronetrics, January 1993). See Section 5.1 for additiona
information on the production and distribution of slag

Prom nent surface features on the Facility included a 562- foot- high stack and nunerous
bui | di ngs and structures associated with copper snelting and refining. The stack and nost
of the buildings have been denolished in recent years. A car tunnel, a railroad tunnel

and a pond fornerly used for storage of process cooling water (the Cooling Pond) renain on
the Facility. Also onsite is the Fine Oe Bins building, which is currently used to store
derolition debris and contam nated soil that will eventually be noved to an onsite waste
containnent facility being constructed as part of the QU 02 renediati on. The forner
Facility layout is depicted in Figure 1- 3.

Surrounding |and use is primarily suburban residential or recreational (Tacoma Yacht O ub
and Poi nt Defiance Park) with commercial |and uses nearby. Areas south and west of the

pl ant conplex consist primarily of single famly residences. Shoreline areas to the

sout heast were previously industrial, but are currently devel oped as park areas, public
fishing areas, and restaurants.

1.2 QG oundwat er Condi ti ons

QU 06 includes groundwater beneath the Facility. The | ocal occurrence and novenent of
groundwat er on the Point Defiance Peninsula is dictated by the distribution and properties
of glacially derived sedinents that donminate the area geol ogy. d acial outwash deposits
consisting of relatively clean sand and gravel form groundwater flow pathways. The conpl ex
glacial stratigraphy results in a nunber of isolated perched aquifers in the nore
perneabl e units separated by | ess perneable tills and | acustrine deposits. The
fine-grained |lacustrine sedinents of the Kitsap Fornmation underlie the near-surface

gl aci al outwash deposits and consist of silt and clay with few gravelly zones. The Kitsap
Formation is not a groundwater flow pathway.



Shal | ow and deep aquifer systens 1 have been identified at the Facility (Figure 1-4). The
deep aquifer is located approximately 70 to 100 feet bel ow ground surface. The shal |l ow
aquifer is located within 10 to 50 feet of the ground surface. The deep and shal | ow

aqui fers are separated by the thick, lowperneability silt and clay of the Kitsap
Formation. This | ow perneability zone inhibits groundwater flow between the

shal  ow and deep aqui fer systens. Depending on |ocation and depth, the shallow aquifer
general ly consists of sand and gravel alluvium (in the higher elevations in the

sout hwestern portion of the upland Facility), slag fill (ranging up to approxinately 45
feet thick near the shoreline), and native marine sands (underlying the slag). The shal | ow
aqui fer systembeneath the Facility is largely recharged by infiltration of precipitation
and surface water run-on and, to a mnor extent, by lateral flow of groundwater fromthe
sout hwest (Ruston area).

G oundwat er beneath the Facility generally flows in a northeasterly direction toward
Commencenent Bay, the ultinate groundwater discharge point. Sone shal |l ow groundwat er

di scharges to the ground surface as seeps and springs in the upper elevations of the site,
specifically along the steeper slopes on the southwest side of the Facility.

1.3 Mari ne Sedi nents

QU 06 includes marine sedinents that extend approximately 1,000 feet offshore into
Commencenent Bay. Intertidal and subtidal slopes range fromrelatively flat to steep
inclines (slopes to approximately 50 percent). The steepest subnarine sl opes were
generally formed by placing nolten slag directly into the water where it hardened in
nmassi ve forns. Water depths in the steepest gradient areas within QU 06 are up to
approxi mately 300 feet deep.

Current patterns and water circulation in and around QU 06 were investigated as part of
the Draft Phase 2 Refinenent of Options Report —Expanded Renedial |nvestigation and
Feasibility Study (Paranetrix, Decenber 1996) and the draft Biol ogical Assessnent (BA) of
the Site (Paranetrix, May 2000). Strong, tidally generated currents are characteristic of
the area. Analysis of stormwave and tidal current conditions at the Site shows currents
as high as 3.3 feet per second (ft/sec), or 1 neter per second (nlsec), occur near the
bottomwith tidal and wave forces acting in the sanme direction. Nearshore tidal currents
could be higher, up to 4 ft/sec (1.24 nisec.). The predom nant flow patterns are westerly
north of the Facility and southeasterly to the south of it. Water novenent within the
Yacht Basin is considerably | ess than that wi thin adjacent areas outside the basin.

The narine sedinents of interest occur in an area directly offshore of the Facility,
extending i nto Commencenent Bay. These sedinents, seaward of the Facility, generally
consi st of coarse-grained nmaterial. Sedinments inshore of the Breakwater Peninsula (Figure
1-2) in the Yacht Basin, tend to be nore fine- grained

Aquatic habitats in QU 06 include shall ow and deep subtidal coarse sedi nent (including
slag material), sand ( with sone slag particles), and mud comunities. The coarse sedi nent
habitats, particularly in the areas of larger slag particles function as rock and grave
substrates attracting fauna such as sea urchins, crab, shrinp, anenones, and scallops. The
sandy sedi ment habitats include aquatic comunities conposed of tube-dwelling organisns,
burrowi ng animal s, and nobile epifauna (e.g. sea cucunbers, sea stars, sea urchins, snails
and crabs). The nud habitats are characterized by burrowi ng and sedi nent-eating organi sns.
Figure 1-5 presents the |ocations of these habitats within QU 06.

1 Various Site docunents reference the slag, marine sand, and internedi ate aquifers.
Al of these aquifers are considered to be within the “shall ow aqui fer systenf as
the termis used in this ROD.



Fi sh species comonly observed in the nearshore areas include juvenile and adult sanddabs
(Qtharichthys sp.), rock sole (Lepidopsetta bilineata), G O sole (Pl euronichthys
coenosus), English sole ( Parophrys vetulus), buffalo scul pin (Enophrys bison), staghorn
scul pin (Leptocottus arnatus), striped surf perch (Enbiotica lateralis), shiner surf perch
(Cymat ogaster aggregata), pile perch (Rhacochilus vacca), Pacific herring (d upea harengus
pal l asi), gunnels (Pholis spp.) and nosshead war bonnets (Chirol ophis nugator).

Macr of | ora conmonly observed at the Site include red al gae (Call ophyllis edentata,
Ggartina sp. Indet., and Porphyra sp. Indet.) and green al gae (U va, Mnostronma and
Ent er onor pha spp.), and kel p ( Lam naria saccharina and Nereocystis | eutkeana).

Li sted and proposed threatened and endangered species that nay be present within the
general project area include:

. Chi nook Sal non, Puget Sound Stock (Oncorhynchus tshauwyt scha) —Threat ened
. Coho Sal non, Puget Sound Stock (O kisutch) —Candi date species for listing
. Sea-run CQutthroat Trout (O clarki clarki) —Proposed Threat ened

. Bul I Trout (Salvelinus confluentus) —Threatened

. Hurmpback Wal e (Megapt era novaeangl i ae) —Endanger ed

. Stell er Sea Lion (Eunetopias jubatus) —Threatened

. Leat herback Sea Turtle (Dernochelys coriacea) —Endangered

O these, chinook sal mon are considered to be a species of concern because the juveniles
are expected to occur along the shoreline of the Site during their outmgration period (
i.e., fromFebruary through July).



2 Site History and Enforcenent Activities
2.1 Hstorical Site Activities

From 1890 t hrough 1912, the Facility was a |l ead snelter and refinery. Asarco, Inc.,
purchased the property in 1905. By-products of the snelting operations were refined to
produce ot her narketabl e products, such as arsenic, sulfuric acid, and liquid sulfur
di oxi de. Asarco ended operations at the Facility in 1986.

The following is a brief chronol ogi cal sunmary of operations at the fornmer Asarco Tacoma
Conpl ex:

1890 —Under ownership of the Tacoma Snelter Conpany, operation as a |ead snelter
conmenced.

1902 —Copper producti on commenced.
1905 —Asarco purchased the snelter.

1917 —The plant was rebuilt, a stack was constructed, and electrostatic precipitators
wer e added.

1930 —The bl ast furnace snelting operations were di scontinued and replaced with
reverberatories that produced slag as a by-product.

1974 —A liquid sul fur dioxide plant began operation, using a dimethylaniline process.

1977 —A baghouse was installed to handl e dust fromthe arsenic kitchen and netallic
arseni c plant.

1979 —The electrolytic refinery ceased operation.
1985 —Copper snelting operations were di scontinued.

1986 —Arsenic production was di scontinued, and the Facility ceased all manufacturing
operati ons.

Since 1987, Asarco has conpl eted two phases of denolition activities at the Facility.
Structures in the stack area associated with copper snelting and the production of both
arsenic trioxide and netallic arsenic were denolished in 1987 and 1988. The majority of
the remai ni ng buil dings and structures, including the smelter stack, were denolished
during the period of 1992 to 1994. Miuch of the Facility (where historical manufacturing
processes were | ocated) has been | evel ed and, to sonme extent, graded. Renedial actions
required by the QU 02 ROD began in 1999 when construction of the On-Site Contai nnent
Facility began. The remaining remedial action required for QU 02 and QU 06 (this RCD)
will extend through 2005.

2.2 H storical Enforcement Activities

The history of regulatory activities affecting the former Asarco Tacona Snelter began in
the late 1960s with the passage of air enission standards by the Puget Sound Air Pollution
Control Authority (PSAPCA). Although PSAPCA began regul ati ng sul fur di oxi de and arsenic
em ssions in 1968, variances to the standards were granted to Asarco until 1975. EPA
requi renents such as national Pollution discharge Elinination System (NPDES) pernits,

whi ch regul ate point source water discharges, were applied in 1975. EPA A so began
enforcenent proceedings in the early 1980s to regulate air em ssions. Federal and State
standards and variances continued to be issues of contention until the snelter colsed in
the mi d-1980s.



In July, 1983, EPA issued proposed standards for arsenic under Section 112 (Nati onal

Em ssi ons Standards for Hazardous Air Pollutants) of the dean Air Act. Inorganic arsenic
had been desi gnated as a hazardous air pollutant in 1980 and the Asarco Snelter was a

maj or source of arsenic. The proposed standard for Asarco was nodified to require better
managenent practices in handling arsenic-contamnated naterials. These regul ati ons were
never inplenented due to a decision by Asarco to cease copper refining in 1985.

In Septenber 1986, Asarco signed an Administrative order on consent with EPA pursuant to
Section 106 (a) of CERCLA, in which Asarco agreed to conduct a Renedial Investigation and
Feasibility Study (RI/FS) and to performinmediate site-stabilization activities.
Asarco’s contractors began the RI/FS in 1987 under EPA oversight. Site stabilization,
Phases | and Il, were both conducted based on the information collected during the initial
investigation of the Facility.

In Decenber 1990, EPA issued a ROD for denolition of structures and construction of a
surface water diversion system Asarco agreed to performthis work in a Consent Decree
dated May 18, 1992.

The field investigation and eval uation of renmedial alternatives for a final RI/FS for QU
02 (including groundwater) was concl uded by Asarco in 1993. The R for the offshore

nmari ne sedi ments was concluded in 1996; the FS process was concluded in 200. The results
of both RI/FS processes were used to devel op the renmedy for QU 06.

The following is a brief chronol ogical summary of CERCLA enforcenment activities associated
with the former Asarco Tacona snel ter.

1986 Adm ni strative Order on consent (AOC) for RI/FS and Phase | site stabilization
si gned.

1988 Phase | site-stabilization (denolition) activities conpleted.

1989 Draft RI/FS submtted.

1990 Notice of Violation for RI/FS issued.

1990 InterimROD for Phase Il site-stabilization (denolition) and surface water

control s issued.

1991 Addi tional investigation of soil and groundwater contam nation comences.
1992 Notice of Violation resol ved.

1992 Consent decree for denolition entered in federal court.

1993 Two stipulated penalties for late draft FS submttals paid by Asarco.

1993 ROD for Ruston/North Tacoma Study Area issued.

1993 Unilateral Administrative Order for Ruston/North Tacoma Study Area issued.
1993 Final RI/FS report for QU 02 (including groundwater) submitted and approved.
1994 ACC for Goundwater, Surface Water, Soil and Marine Sedinents nonitoring and

sanpl i ng si gned.
1995 ROD for QU 02 si gned.
1996 Remedi al Design for QU 02 initiated.

1996 Phase 1/ Phase 2 Expanded RI/FS Sedi ment Activities conpleted.



1997 Pl acerment of pilot cap in a snall portion of the offshore contam nated
sedi ments area.

1999 Asar co Sedi nent/ G oundwat er Task Force concludes their evaluation of potential
groundwat er inpacts to Commencenent Bay waters and sedi nents.

1999 Renedi al Action for QU 02 initiated.
2000 Year 2 Pilot Cap Monitoring Report conpl eted.
2000 Refi nenent of the Proposed Renedy Report conpl et ed.

2.3 Key Docunents

Docunents related to the RI/FS for QU 06 are available in the Adm nistrative Record. Key
docunents include the foll ow ng:

. H storical Summary of the Evaluation of G oundwater Renedial Alternatives, Asarco
Tacoma Snelter Site (Hydrometrics, June 2000)

. Docunent ati on of the Feasibility Study Process for the Sedinents Portion of the
Asarco Sedinents Qperable Unit (Paranetrix, January 2000)

. Refi nement of the Proposed Renedy Report (Paranetrix, January 2000)

. Copper in Nearshore Marine Water, Techni cal Menorandum (Paranetrix, June 1999)

. G oup 5 Techni cal Menorandum Asarco Sedi ment/ G oundwat er Task Force (Hydronetrics,
April 1999)

. Draft Phase 2 Refinenent of Options Report, Expanded Renedial |nvestigation and

Feasibility Study (Paranetrix, Decenber 1996)

. Ecol ogi cal Ri sk Assessnment and Seaf ood Consunption Screening R sk Assessnent (Roy F.
Vst on, Qctober 1996)

. Phase 1 Data Eval uation Report and Phase 2 Sanpling and Anal ysis Approach, Asarco
Sedi ments Superfund Site, Expanded Renedi al |nvestigation and Feasibility Study
(Paranetrix, April 1996)

. Phase 2 Refinenent of Options Report, Asarco Sedinents Superfund Site, Expanded
Remedi al Investigation and Feasibility Study (Parametrix, Decenber 1996)

. Draft Disposal Site Inventory (Parametrix, March 1995)

. Suppl enental Feasibility Study —Commencenent Bay Nearshore/ Tideflats Asarco
Sedinent Site (Roy F. Wston, Inc., Cctober 1993)

. Asarco Taconma Pl ant Renedi al |nvestigation, Tacoma, Washi ngton (Hydronetrics, August
1993)

. Asarco Tacona Plant Feasibility Study, Tacoma, Washington (Hydronetrics, August
1993)

. Asarco Tacoma Pl ant Yacht O ub Breakwater Renedial Investigation, Tacoma, Washi ngton

(Hydronetrics, January 1993)



3 Communi ty Participation

Thr oughout the CERCLA process, EPA has taken steps to informand involve the public in
activities at the Site. EPA conducted the activities summarized in this section because
the agency believes that comrunity participation in the decision-making process is a key
el ement in achi eving a successful renedy.

In addition to cleaning up contami nation at the Site, the community has been very
interested in the future use of the property. EPA's primary mssion is to identify a

Sel ected Renedy that protects human health and the environment. However, EPA believes this
can be acconplished while concurrently considering the future devel opnent potential of the

property.

In order to provide a variety of opportunities for public participation in the cleanup
deci si on process, EPA devel oped a communications strategy in 1993 for its activities
related to the overall Asarco Facility, including QU 6 which is addressed by this ROD.
This strategy suppl emented the existing Coomunity Relations Plan, which included the

| arger CB/' NT and South Tacoma Channel Superfund Sites

EPA has conplied with the specific requirenents for public participation under CERCLA by
publ i shing a Proposed Plan for public comrent. The Proposed Pl an, Asarco Sedi nments/

G oundwat er Qperable Unit 06 (Proposed Plan) was published on January 26, 2000 (EPA
January 2000a). A fact sheet summari zing the Proposed Plan was al so published at that
tine. Both the Proposed Plan and fact sheet were made available at |ocal information
repositories. The initial public comment period went fromJanuary 26 through February 25
2000. In response to a request fromthe Washington State Departnent of Natural Resources,
the comment period was extended 30 days to March 27, 2000. During the comment period, EPA
hel d a public neeting in Ruston, Washington, on February 10, 2000. EPA al so published
newspaper advertisenents in the Tacoma News Tribune to announce the availability of the
Proposed Pl an, the comment period, and the public nmeeting. Conments received during the
public coment period are summari zed al ong with EPA's responses in the Responsiveness
Summary (Part 3 of this ROD).

In addition to the February public neeting and coment period addressing the Proposed Pl an
for QU 06, the followi ng outreach activities have been conducted by EPA in recent years to
informthe public about renedial activities at other related and adjacent operable units
(e.g., QU 02, Asarco Tacona Snelter and Breakwater Peninsula, and QU 04, Asarco
Of-Property [Ruston/North Tacoma Study Areal):

. Smal | Group Meetings. EPA staff has attended neetings with groups upon request to
share i nfornation about the agency's cl eanup proposal and to address the public’'s
need for information about the Facility. These groups include Bl ack Collective
Associ ation, |zaak Walton League, Association of Builders and Contractors, Tacona
Envi ronnent al Commi ssion, National Association of Wonren in Construction, Association
of Ceneral Contractors, Anerican Institute of Architects Southwest Washi ngton
Envi ronnental Task Force of Taconma- Pierce County Chanber of Commerce, Kiwanis d ub,
and Rotary d ub.

. Personal Interviews . In Novenber 1993, EPA staff nmet with individual citizens to
better understand comrunity concerns regarding the cl eanup

. Avail ability Sessions . In Cctober, Novenber and Decenber 1993, EPA and Asarco held
sessions for citizens to visit one-on-one with EPA and Asarco staff to discuss
cl eanup pl ans

. Community Workgroup Briefing. On May 19, 1994, EPA held a neeting for the Ruston/
North Taconma Community Workgroup. This workgroup was forned in 1989 to provide an
avenue for citizens to become involved in residential investigation and cl eanup
activities.



. Public Meetings. EPA held two public neetings in 1994 during the 90-day public
comment period for the Proposed Pl an addressing QU 02. As indicated above, a public
neeting and 60- day public comment period were provided in early 2000 to present
information about and respond to any comments concerning the preferred renedy for QU
06.

. Periodic Briefings. Briefings have been held for representatives fromthe Town of
Ruston, Gty of Tacoma, Tacona Environnental Conm ssion, the Ofice of Congressnan
Di cks, and other interested |ocal governnment officials

. Information Repositories. EPA has established and periodically updates various | ocal
docunent repositories where citizens can review detailed infornation about EPA' s
Superfund activities. As new naterials becone avail able, they are added to these
repositories. Docunments reflecting public comments can also be found in these
| ocations. The | ocation and subject of the repositories are frequently advertised in
fact sheets and in newspaper notices prepared by EPA

. Fact Sheets and Brochures. EPA has periodically distributed fact sheets to nenbers
of the affected community to provide current information on the status of Facility
activities.

. Coordi nati ng Forum The Ruston/North Tacoma Coordi nati ng Forumwas forned in March

1991 to facilitate discussion and coordinati on anong the various entities involved
and/ or affected by the Ruston/North Taconma Residential Study Area project. In July
of 1993, the Forumturned its attention to evaluating cleanup options for the Asarco
Tacoma Snel ter

To address issues associated with cleanup and future redevel opnent of the Asarco Snelter
Facility, two subcommttees were forned fromthe Coordinating Forum The two subconmttees
addressed | and use and technical issues, respectively. The subcomm ttees included nenbers
of the public and staff fromregul atory agencies and ot her governnent and private

organi zations. Both subcomm ttees worked for over a year on issues related to devel oping a
cleanup plan for the Facility. EPA participated directly in the technical subcommttee and
received input fromthe |and use subcommttee. Input fromboth of these subconmttees has
been used by EPA to devel op both the QU 02 and QU 06 RODs. The follow ng parties
participated in the subcommttees.

Land Use Subconmittee Techni cal Subcommittee

Asarco, Inc. Agency for Toxic Substances and Di sease Registry
Cty of Taconm Ctizens for a Healthy Bay

Metropolitan Parks District Community Representative

Town of Ruston Envi ronnental Protection Agency

Puget Sound Air Pollution Control Authority
Puyal l up Tri be of Indians

Tacoma- Pi erce County Heal th Depart nment

U S Fish and WIidlife Service

Washi ngton Fish and Wldlife Service
Washi ngt on Department of Ecol ogy

Washi ngt on Envi ronnent al Counci

Washi ngt on Departnment of Health

Menbers of the Land Use Committee

. Techni cal Assistance Grant. |In 1991 EPA awarded a Techni cal Assistance Gant ( TAG
to the Ctizens for a Healthy Bay. Citizens for a Healthy Bay has used these funds
to hire technical experts to review and comment on cl eanup design docunents, prepare
information for the general public on cleanup work, and prepare information for non-
Engl i sh speaki ng peopl e who nay fish or work on Commencenent Bay. Ctizens for a
Heal thy Bay maintains an office in downtown Tacoma which is open to the public and



serves as an information repository for the CB/ NT Superfund Site. Ctizens for
a Healthy Bay al so publishes a quarterly newsletter that addresses a w de range of
environnental issues of potential concern to the citizens of Tacona.



4 Scope and Role of Operable Units

The CB/ NT Superfund Site has been divided into seven OUs. Superfund sites are often
divided into QUs to nore easily address individual areas within a large site, acconmodate
differing site conditions and renedi es, or schedul e phases of investigations and cl eanup
actions. O the seven OUs designated within the CB/ NT Superfund Site, four QUs are
associated with the Facility:

. QU 02, Asarco Tacoma Smelter and Breakwater Peninsula —Consists of the “upl and”
portion of the former Asarco Snelter Facility. The media of prinmary concern are
surface water and soils (including mxtures of soil and waste materials).

. QU 04, Asarco Of-Property (Ruston/North Tacoma Study Area) —Consists of the
properties in Ruston and Tacoma adjacent to the Asarco Facility that have been
contam nated by airborne fallout of enmissions fromthe former Asarco stack. The
medi um of primary concern is soil.

. QU 06, Asarco Sedi nents/ G oundwat er —Consi sts of marine sedi nents | ocated of fshore
of the Asarco Snelter Facility and groundwater underlying QU 02. The narine
sedinents in the Yacht Basin adjacent to the Facility are al so included. The nedia
of primary concern are sedinents and groundwater.

. QU 07, Asarco Denolition —Consists of the Asarco buildings and infrastructure
(e.g., underground utilities) subject to denolition and within the boundaries of QU
02. There are no environnmental nedia associated with QU 07.

The approxi mate boundaries of QUs 02 and 06 are shown in Figure 1-2. The groundwater
portion of QU 06 extends beneath the entirety of QU 02, which is also indicated in Figure
1-2.

4.1 Sel ected Renedies for the G her Asarco OJs

This ROD addresses the Sel ected Remedy for QU 06, Asarco Sedinents/ G oundwater. EPA has
previously selected the follow ng renedies for the other three Asarco OUs.

4.1.1 QU 02, Asarco Tacoma Snelter and Breakwater Peni nsul a

The Sel ected Renmedy for QU 02 focuses on renoval of source materials (waste material and
hi ghly contam nated soils) fromthe forner Asarco Smelter Facility. The excavated source
materials are to be contained in an onsite engineered repository referred to as the
On-Site Containnent Facility. Capping, surface water controls, shoreline arnoring, and
habitat restoration in selected inter-tidal areas are also integral to the QU 02 renedy.
The Facility will be covered with a |ow perneability cap to significantly reduce
infiltration and percol ation of precipitation that woul d otherw se recharge the
groundwat er system The shoreline arnoring will reduce the potential for erosion and
transport of slag into Comrencenent Bay where it could recontam nate sedi nments.

4.1.2 QU 04, Asarco Of-Property

The Sel ected Renmedy for QU 04 invol ves renoval of arsenic-and | ead-contam nated soils from
residential yards and public spaces in Ruston and North Tacoma. The renedial action
program began in 1994 and i s ongoi ng.

4,1.3 QU 07, Asarco Denolition

The Sel ected Remedy for QU 07 included the denolition of buildings and other structures
within the boundaries of QU 02. At this witing, all denolition is substantially conplete
with the exception of the Fine Oe Bins building. The Fine Oe Bins building is currently
used to stockpile denolition debris and contam nated soils destined for permanent



containnent in the On- Site Containnent Facility. The Fine Oe Bins building will be
denol i shed concurrent with future QU 02 renediation activities.

4.2 Relationship of the QU 02 and QU 06 Renedi al Actions

EPA identified the Sel ected Remedy for QU 02 in a 1995 ROD (EPA, March 1995). Renedi ation
of QU 02 began in 1999 and will be essential to the successful cleanup and long- term
protection of groundwater and narine sedinments included in QU 06. For exanple, QU 02
contam nants | eaching to underlying groundwater in QU 06 are transported by prevailing
groundwat er fl ow to Commencenent Bay where they are discharged and threaten nmarine waters
and sedinents. Simlarly, erosion and transport of slag particles fromthe nearshore areas
of QU 02 into Commencenent Bay results in deposition of these naterials onto, and eventual
m xing with, existing sedinents.

Many el enents of the QU 02 renedy will have direct benefits to the quality of groundwater
and marine sedinments within QU 06. These beneficial elements include collection and

di version of groundwater and surface water in selected areas to the surface water
treatnent system construction of a site-wide |low perneability cap, and renoval of the
nostly highly contam nated source naterials (selected slag material and contam nat ed
soils). In particular, the QU 02 remedy will significantly reduce the flow of contan nated
groundwat er to Commencenent Bay by mnimzing recharge of the shall ow aquifer system
(e.g., surface water controls and the | ow perneability cap will reduce infiltration). An
estimated 75 to 95 percent reduction in QU 06 groundwater flow and contam nant |oading to
Commencenent Bay is expected fromthe QU 02 renedy.



5 Site Characteristics

Past snelting operations at the Asarco Facility have resulted in contam nation of soil
groundwat er, surface water, and marine sedinents. WAstes generated by the forner snelter,
particularly slag, have acted as a continuing source of contam nation to groundwater and
mari ne sedi ments.

5.1 Production and D stribution of S ag

Sl ag was produced as a waste product during the snmelting of copper from arsenic-and

| ead-bearing ores. The slag at the Site is generally conposed of dark brown iron-rich
silicates that include netals such as arsenic, copper, and |lead. The slag is simlar in
appearance to volcanic rock. It is either massive or granular, depending on the way it was
processed and placed on the Site. Massive slag is present where nolten slag was poured
directly into the waters of Commencenent Bay. Contact with the cold water solidified the
molten material in place. Ganular slag was intentionally produced by passing nolten slag
through cold water streans to produce a sand-to gravel -sized material. This granul ar slag
was then used as fill material throughout the Facility. The slag was used to extend the
shoreline by approxi mately 500 feet outward i nto Conmencenent Bay. In addition, the
Breakwat er Peninsula (see Figure 5-1) is conprised entirely of slag.

5.2 Cont am nant Source Areas

In addition to the slag, principal threats to human heal th and the environnent posed by
the Facility are the contam nated materials that occur within the six “source areas,” as
identified in Figure 5-1. These areas contain buried waste material s and have either the
hi ghest neasured concentrations of contam nants in soils, are prinmary sources of
contanination to groundwater and sedinments, and/ or conprise |arge anmounts of contam nated
mat eri al based upon the historical uses of these areas. These six areas are:

. Stack H I

. Copper Refinery

. Cool i ng Pond

. Fine Ore Bins Building
. Arsenic Kitchen

. Sout heast Pl ant Area

The slag material that underlies much of the Facility is characterized by high
concentrations of arsenic and other netals, which can al so inpact the groundwater and
sedinent. The source naterials in the above-referenced six areas are being addressed as
part of the QU 02 renedial action and are therefore not covered by this ROD for QU 06.

5.3 Site Investigations

Under EPA's oversight, Asarco began an RI/FS in 1987. The followi ng QU 06 nmedia were
i nvestigated:

. G oundwat er
. Mari ne sedi ments and bi ol ogi cal environnent
- Marine sedi ment chemstry
- Marine waters
- Marine tissue (fish and benthic tissue)
- Bi oassays and benthic community structures

The RI/FS for groundwater was conpleted in 1993 and the RI/FS for sedinents was conpl eted
in 1996.

In 1996, EPA formed the Asarco Sedi ments G oundwater Task Force (Task Force) to address
the rel ationshi p between groundwater and sedi nent contami nation. The Task Force addressed



two questions:

1. “Does groundwater that is discharging fromthe Facility negatively inpact the narine
sedi nents and waters of Commencenent Bay?”

2. “Would a sedinent cap remain stable (e.g., stay in place) in the presence of strong
currents in this part of Commencenent Bay?”

The first question was addressed by the Asarco Sedinents G oundwater Task Force (Task
Force). The Task Force eval uated the inpacts of discharging groundwater on the narine

sedi nents and waters of Commencenent Bay. The second question was addressed by the

pl acenent and nonitoring of a pilot-scale sedinment cap to determine how well the test cap
woul d physically remain in place over a 2-year period (Paranetrix, February 2000). The
pilot-scale cap was constructed offshore of the Facility, inmediately northeast of the
Fine Oe Bins building (Figure 5-1). The purpose of the cap was to determ ne the physical
chem cal, and biological characteristics of two sedinent plots, one with a thickness of 30
centineters and the other with a thickness of 60 centineters

The key site characterization findings relating to groundwater and nari ne sedi nents as
determined by the RI/FS, Task Force, and pilot-scal e sedinment cap study are summari zed in
the follow ng sections

5.4 @G oundwat er

G oundwat er conditions at the Asarco Facility were initially characterized in the late
1980s and early 1990s during the Rl for the upland portion of the Facility. Since that
tinme, nmonitoring of groundwater quality has continued throughout the Facility as part of
the post- R Mnitoring Program (The post-Rl nonitoring programincludes sanpling
selected onsite wells on a bi-annual basis, usually in March and Septenber.) A summary of
groundwat er quality conditions as indicated by the results fromthe post-R nonitoring
programis provided bel ow.

5.4.1 Shal | ow G oundwat er

G oundwater at the Site occurs in the shall ow and deep aquifer systens as discussed in
Section 1 and depicted conceptually in Figure 1-4. Mnitoring indicates that Site
groundwater flows fromthe southwest to northeast and ultinmately discharges to
Commencenent Bay. The general groundwater flow direction is depicted in Figure 1-4 and
5-1. Near the shoreline, groundwater |evels constantly fluctuate in response to the tide
i n Coormencenent Bay.

G oundwat er has been adversely inpacted by direct contact with contam nated source
materials or indirectly inpacted by infiltrating waters transporting contam nants to
groundwater. In turn, Site groundwater discharges to Commencenent Bay and the Yacht Basin
where the contamnants are rel eased to the marine environnent.

Figure 5-2 shows nonitoring wells that either are, or have been, included in the post-R
nmonitoring program Goundwater in the shallow aquifer systemis contam nated by el evat ed
concentrations of metals including arsenic, cadm um copper, |ead, nickel, and zinc.

H storical data show that distribution of elevated metals concentrations are general ly
wel |l represented by arsenic and copper results

The natural groundwater background concentrations for arsenic and copper in the Taconm
vicinity are 6 and 40 mcrograns per liter (ug/L), respectively (EPA April 1993). Arsenic
and copper have been detected above their respective background levels frequently. Arsenic
concentrations have exceeded the background | evel of 6 ug/L in approxinately 90 percent of
t he groundwat er sanples collected since the Rl For copper, nearly 40 percent of the
sanpl es have exceeded the background | evel of 40 ug/L. Wth a narine chronic criterion of
3.1 Fug/L, copper is a concern with respect to the potential threat posed by groundwater



di scharging to Commencenent Bay waters. Approxi mately 60 percent of the groundwater
sanpl es collected since the Rl have exceeded the 3.1 ug/L marine chronic criterion for
copper. Qther netals al so exceed applicable narine water or drinking water criteria, but
less frequently and usually where either arsenic or copper is also el evated.

Fi gures 5-3 through 5-6 depict isoconcentration contours for dissolved arsenic and copper
in the “slag” and “internediate” wells based on sanples collected during Septenber 1999
(latest nonitoring period for which data are available). Both the slag and internediate
wel l's nmonitor the shallow aquifer systemas depicted in Figure 1-4. The slag wells are
screened in slag and the internediate wells are screened in either shallow alluvium non-
slag fill, or in the narine sands underlying the slag. Figures 5-7 and 5-8 show

box plots depicting the range of arsenic and copper concentrations in the slag and
internediate wells during the post-Rl nonitoring period (1994 to 1999).

As evident in the above-referenced figures, historical arsenic and copper concentrations
in groundwater range up to several tens of thousands of parts per billion in sone

| ocations. Concentrations are highest in and around the fornmer snelter processing areas.
Metal concentrations decrease approaching the Commencenent Bay as evidenced by data from
nearshore nmonitoring wells and shoreline nmonitoring stations. (The shoreline nonitoring
stations consist of sanpling tubes |ocated al ong the shoreline, which are intended to
sanpl e groundwater as close as possible to the point of discharge to Commencenent Bay

and the Yacht Basin.) Septenber 1999 data for the shoreline nonitoring stations indicate
that arsenic concentrations range from5 to 29 ug/L (Figure 5-3) and copper concentrations
range from4 to 23 ug/L (Figure 5-5). The reduction in netal concentrations near the
shoreline is caused by dispersion and attenuati on of the contam nants as they nove toward
the bay. Dilution effects due to seawater entering the nearshore portions of the aquifers
al so have a significant inmpact on the reduction in metals concentrations.

Sanpl es fromthe nearshore areas of Commencenent Bay provide yet another indication of how
groundwat er discharging fromthe site nay be affecting marine surface water. Data

coll ected by Asarco in Septenber 1999 show that existing (pre-renedial action) copper
concentrations in Comrencenent Bay water imediately adjacent to the slag shoreline face
are below the 3.1 ug/L nmarine chronic criterion in nost |ocations sanpled. The exception
is the Yacht Basin where sanpl es exceed the copper narine chronic criterion as far as 200
feet fromshore (measured copper concentration of 8.38 ug/L based on average of high and
low tide sanples collected in Septenber 1999). This is not unexpected given the proxinity
of the Yacht Basin to the defunct Copper Refinery Area (see Figure 5-1), a source of

copper contanmination within the upland portion of the Facility.

The presence of oxygen in seawater that invades the nearshore portions of the aquifers has
a favorable inpact on the fate of arsenic by pronmoting its precipitation. Copper, however
responds differently than arsenic to the effects of the nore highly oxygenated seawater.
Copper tends to be nore readily nobilized fromthe slag into the groundwater when

di ssol ved oxygen | evel s increase; however, copper is still subject to dilution as
groundwater m xes with seawater as it approaches Comrencenent Bay. In spite of the

i ncreased nobilization of copper in the presence of higher dissolved oxygen |evels, the
net effect is a reduction in copper concentrations in groundwater approaching the
shoreline due to the dilution effect.

In the Southeast Plant Area (Figure 5-1), slag was placed over wood waste originating from
a fornmer sawm || operation. Later, Asarco used an organic chenical called dimethylaniline
(N, NNdinmethylaniline or DMA) in this area for the production of concentrated sulfuric
acid and liquid sul fur dioxide. Shallow aquifer groundwater in this Southeast Pl ant/DVA
area has sonme of the | owest pH val ues and hi ghest copper and arsenic concentrations found
at the Site (Figures 5-3 through 5-6). DVMA-rel ated organi c conpounds, such as aniline, are
al so present in the shallow aquifer system Appendix A includes charts showing the trend
of various DVA-rel ated conpounds with tinme. As di scussed above for arsenic and copper
concentrations of DVMA-rel ated conmpounds are highest near the center of the Southeast

Pl ant/ DVA area and decline significantly near the Comrencenent Bay shoreline. For exanple,
aniline is present at approxi mately 100,000 ug/L near the center of the Southeast



Pl ant/DVA area (well MNMB37 in Figure 5-2) but is either not detected or detected at
part-per-billion levels in sanples collected fromnearshore nonitoring wells |ocated
directly downgradient. Data for DVA-rel ated conpounds are depicted graphically in Appendi x
A

5.4.2 Deep G oundwater

In conparison to the shall ow aquifer, elevated contam nation of the deep aquifer is
limted in extent and concentration. Contami nation in the deep aquifer is present near a
former production well that provided water for the Facility (see location in Figure 5-1).
It is believed that netals nmigrated fromthe shallow aquifer to the deep aquifer through
the well casing. This well was sealed in 1994 to inhibit the novenent of contam nants

bet ween the shal l ow and deep aquifer systens. Arsenic and copper data from deep nonitoring
wel | MW 139A, located approxinmately 75 feet fromthe forner production well, is shown in
Figure 5-9 and shows a decreasing concentration trend over the last 9 years.

5.5 Mari ne Sedi nents and Environnent

Since the Asarco Facility was first included in the CB/ NT Superfund Site, many studies
have been conpleted to characterize and assess the potential effects of sedinent

contami nation to human health and to the environnent. In 1996, an expanded RI/FS
investigation of offshore sedinents was conpleted to better define contam nant effects at
the site. Analyses of sanples collected at the Facility as part of these investigations

i ncl uded sedi nent chem stry (inorganic and organi ¢ chem cal anal yses), surface water
chem stry, pore-water chem stry, fish tissue analyses, benthic tissue anal yses, bioassays,
and benthic comunity structure analyses. A brief summary of these results are provided
bel ow; specific details can be found in Phase 1 Data Eval uati on Report and Phase 2
Sanpl i ng and Anal ysi s Approach, Asarco Sedi nents Superfund Site, Expanded Remnedi a
Investigation and Feasibility Study (Parametrix, April 1996); Phase 2 Refinenent of
Options Report, Asarco Sedi ments Superfund Site, Expanded Renedial Investigation and
Feasibility Study, Appendix A —Phase 2 Data Eval uati on Report (Parametrix, Decenber
1996); and Suppl emental Feasibility Study, Commencenent Bay Nearshore/ Tideflats Asarco
Sedinents Site (Roy F. Weston, Inc., Cctober 1993).

5.5.1 Marine Sedinent Chemistry

The Washi ngton State Sedi ment Managenent Standards (SM5) are used to eval uate contam nated
sedinents. The long-termgoal of the SMBis “to reduce and ultimately elimnate adverse
effects on biol ogical resources and significant health threats to humans from surface

sedi ment contanmination.” To this end, the SM5 include nunerical standards for chem cal and
bi ol ogi cal effects for the protection of marine animals living in the sedinents (the
“benthic comunity”).

The SM5 defines two | evels of chemical and biological criteria. The nost stringent |evel
the Sedinment Quality Standard (SQ@), corresponds to the long-termgoal of “no adverse
effects” on the benthic comunity. The |less stringent |evel, the deanup Screening Level
(CsL), corresponds to “no adverse effects” on this community. At contaminant |evels above
the CSL, nore significant effects are predicted, and a sedinent cleanup decision is
required

The chemical criteria are nunerical values derived from Puget Sound test data. The test
data reveal ed specific adverse biological effects associated with chem cal concentrations.
Cl eanup areas nay be defined using chemcal criteria alone. However, the SMB recognize
that the chemi cal data nay not accurately predict biological effects for all sedinent

l ocations. Biological testing (bioassays and benthic evaluation), allowed under the SNV5
can be conducted to determ ne whether biological effects predicted by the chemn ca
concentrations are occurring. The biological testing nust include two tests for acute
toxicity to marine organi sns and one for chronic biological effects. If all three
biological criteria are net for a given area, this area is not included in the cl eanup



area and does not require cleanup under the SVMs for the protection of benthic organisns.
Failure to nmeet the biological criteria, confirns the potential for adverse inpacts to the
bent hi ¢ comunity.

During the Supplenental FS, 100 surface sedinent stations were sanpled for sedi nent
chem cal data. During the Phase 1 Expanded RI/FS a total of 62 sedinent stations were
sanpl ed for chem cal, physical and biol ogical characteristics in order to identify an
appropriate renedy for sedinments. An additional 10 subsurface sedi nent sanples were
anal yzed for chenmi stry and conventional paraneters during the Phase 2 Expanded RI/FS
Figure 5-10 presents the sedinent station |locations fromwhich these sanples were

col | ect ed.

El even inorgani ¢ chem cals were anal yzed in surface sedi nent sanpl es: arsenic, cadm um
chrom um copper, iron, |ead, nanganese, nickel, silver, zinc, and mercury. N ne inorganic
chem cal s were anal yzed in the subsurface sedinents: arsenic, cadm um chronium copper,

| ead, nickel, silver, zinc, and mercury. Table B-1 in Appendi x B summari zes the inorganics
data obtai ned during the RI/FS. Tables B-2 and B-3 present the netals results fromthe
Expanded RI/FS Phase 1 and 2 data eval uations, respectively (Paranetrix, April 1996 and
Decenber 1996). Inorganics were detected in sedinents at significant concentrations in
areas of the Site. Arsenic, cadmium chrom um copper, |lead, nercury silver and zinc were
found in sediments at concentrations above the SM5. Chenicals of concern (COCs) in

sedi nent were determned to be arsenic, copper, lead, and zinc. These netals or netalloids
were contam nants with the highest concentrations encountered in surface and subsurface
sedi ments. Concentrations of arsenic found in sedinent sanples were as high as 26,410
mlligrams per kilogram (ng/kg). Maxi mum concentrations of the other three COCs are
summari zed in Table 5-1. Figure 5-11 presents the sediment station |ocations where sanpl es
with sedinent chemstry in excess of state cleanup criteria were collected. A significant
amount of slag was found in sedinment sanples off the Breakwater Peninsula and i mediately
off the former snelter property. Slag contains the highest concentrations of netals
including arsenic and |lead but in a rock-like form

Al t hough nunerous sedi ment sanples at the site contain high concentrations of netals and
netalloids, there is site- specific evidence (e.g., pore water chenmi stry, pore water

bi oassays, sequential extraction of slag) that bul k sediment chem stry results are not
indicative of actual toxicity or are a reliable nmeasure of the extent and magnitude of
contam nant effects. This is because the bioavailability of metals and netalloids in slag
to potential receptors may be |ow. Therefore the chem stry may have high concentrations
yet the biological conmmunity could be healthy.

Tables B-4 and B-5 in Appendi x B summarize the organi c conmpounds detected in subsurface
sedinents fromthe Site. Qut of 24 organic conpounds tested, only individual polynuclear
aromati c hydrocarbons and phthal ates (butyl benzyl and bis-2-ethyl hexyl) were detected
above the SM5. No organic COCs were identified at the Site because the detections of these
compounds were isolated and did not suggest a defined area of contam nation. Furthernore
their Iimted occurrence corresponded to sedi ment sanple stations that exhibited inorganic
chem cal contanination. Therefore it is believed that remedi al responses for the

i norgani cs woul d address incidental contanination by organics

5.5.2 Marine Waters

Mari ne surface water sanples have been collected fromvarious |ocations offshore of the
Facility over a period of years. Recent sanpling conducted in March, April, and Septenber
1999 indicates that only copper exceeds its corresponding nmarine chronic criteria for
surface water (Parametrix, June 1999; Hydronetrics, March 2000). Sedi ment pore-water
sanpl es were previously collected from1l stations at the Site and 2 reference stations in
1994 and 1995. The chemi cal s detected above EPA's marine acute and chronic criteria

i ncluded arsenic, copper, and ammonia (Paranetrix, April 1996). Table B-6 in Appendix B
presents the chenmistry results for sedi ment pore water

5.5.3 Marine Tissue



Rock Sol e (Lepi dopsetta bilineata) whole fish and fillet sanples were collected fromfive
sanpl e stations at the Site and a reference site (Browns Point, east of the Site). The
whol e-fish body results indicated consistent detections of arsenic, chrom um copper, and
lead at | evels higher than the reference sanple (see Table B-10 and B-11 in Appendi x B)
The fillet sanple results reveal ed arsenic and copper at concentrati ons substantially
greater than the reference sanple.

Benthic invertebrate sanples were analyzed for nine netals (arsenic [including As+ 3, As+

5, and total As], cadm um chrornium copper, nercury, nickel, lead, silver, and zinc. The
bent hi c organi sns tested were sea cucunbers (Stichpus californianus), sea slugs
(Evasterias troschelii and Medi aster aequalis), and sand shrinp ( Crangon al as kensi s).

Tabl e B-12 (Appendi x B) presents the results of these tissue anal yses

As presented in Table B-12, arsenic, copper, and | ead were consistently detected at |evels
above background in tissue sanples obtained fromthe Site.

5.5.4 Bioassays and Benthic Community Structures

Bi oassays are acute and/or chronic tests that neasure the response of a living organismto
a test substance such as a suspected contam nant. Sedinent bi oassays were conducted using
sanples from 62 stations across the Site, and included three different tests: anphipod,
echi noderm | arvae, and pol ychaete growth tests. Table B-7 and B-8 in Appendi x B contains
the results of these tests. The results of these tests indicate that the majority of

bi oassay results exceeding SVM5 occur i medi ately off the shoreline of the former Snelter
Facility. Figure 5-12 depicts the locations of the areas where bi oassay results exceeded
SMS criteria.

Bent hi ¢ i nfauna formthe base of many narine food chains; therefore, their overall health
as indicated by abundance and diversity, is a good neasure of the health of the sedi nent
ecosystem |npacts to benthic comunities were eval uated using neasures of abundance

ri chness, and diversity. The sedinents that suggested noderate to severe inpacts (i.e.
mul ti pl e exceedances of the state sedinent biological effects criteria) occurred

imedi ately of f the shoreline of the forner Smelter. These effects included abundance

and richness depressions, diversity indices |ess than their reference, comunity
structures suggestive of inpacts, and/or species-level data suggestive of inpacts. Tables
B-8 and B-9 in Appendi x B summarize the biol ogical data obtained from benthic infauna
abundance studies for the Site



6 Current and Potential Future Land and Resource Uses

The Asarco Snelter terninated operations in the md- 1980s. Since that time, nost of the
former the buildings and structures have been denolished as part of the renedial action
for QU 07 (Asarco Denolition; see Section 4). The Fine Ore Bins building (Figure 5-1)
still exists and is used to store denolition debris and contam nated soil until the
On-Site Containnment Facility is ready to accept these materials. The Snelter property is
al so used to stockpile contam nated soils excavated from QU 04 (Asarco O f-Property).
These contam nated soils are contained and protected by tenporary covers. Construction
activities associated with the QU 02 renedi ation began in 1999 and will be substantially
conplete in 2003 with final conpletion in 2005.

6.1 Proposed Devel opnent Pl ans

Proposed upl and devel opnent at the Facility has been the subject of seven years of |and
use pl anni ng focusi ng on coordi nated cl eanup and redevel opnent. The resulting Master

Devel opnent Plan (Merrit+Pardini/Sasaki Associ ates, August 1997) adopted by Asarco, the
Gty of Tacoma, Town of Ruston, and Metropolitan Park District of Tacoma in 1997 descri bes
the basic franmework of redevel opnent. The fol |l owi ng seven fundanmental el ements of the plan
conpl enent Facility cl eanup:

. Devel opnent Sites. The Master Plan provides for devel opnent of seven fully served
“pad ready” devel opment sites totaling approxi mately 37 acres. These sites wll
accommodat e commercial to light industrial devel opment including buildings, parking,
and | andscape areas, controlled by |ocal zoning

. Par ks and Pedestrian Pronenade . The Master Plan includes a publicly accessible
wat er front promenade and system of park areas connecting the existing waterfront
wal kway on Ruston Wiy to the south with Point Defiance Park to the north. The
promenade and associ ated pedestrian areas will be concrete paved. The shoreline on
t he Commencenent Bay side of the promenade will be arnored to prevent shoreline
erosion. Gther park areas are to be turf and plant bed areas

. Streets and Wilities. The Master Plan nakes provision for new streets and utilities
to serve all of the devel opment sites and parks envisioned by the plan. Asarco will
construct streets and utilities to prevailing nunicipal design standards.

. Ruston Promontory Park. The Master Plan includes devel opnent of a new 4- acre public
view park | ocated on a pronontory over the capped On- Site Containnent Facility. The
Promontory Park will include both paved and turf areas. Steep enbankment sl opes on
the sides of the pronontory will be treated with erosion. control plantings.

. New Boat Ranmp and Peninsul a Park. The Master Plan includes devel opnent of new parks
on Metropolitan Park District |land, including a day-use park on the breakwater
peni nsul a, and renovati on of the boat ranp/boat |aunching facility near the existing
Washi ngton State ferry dock. Park areas will consist of a conbination of paved and
turf areas, with some plant beds and a few smaller park structures. Site devel opnent
pl ans do not call for any change in the future use or operation of the Yacht Basin.

. Re-vegetated Steep Slopes. As part of site cleanup, Asarco will establish vegetative
cover on slopes faci ng Conmencenent Bay. The re-vegetation effort will meet EPA
requirenents for capping steep slopes and will attenpt to reestablish the appearance
of forested hillsides simlar to those to the north and south of the site.

. Shoreline Restoration and Protection. Approximately 7 acres of shoreline along the
Breakwat er Peninsula will be enhanced with clean natural rock riprap and “fish mx”
(a substrate that enhances juvenile salnmonid habitat). The shoreline adjacent to the
entire Facility will be arnored and extend to the nmean hi gher high water (MHHW
level to protect the upland | ow perneability cap to be constructed under QU 02. A
sl ag beach will be excavated to create 1.2 acres of new intertidal habitat. This



wi Il produce a nore biologically enhanced and productive habitat.

In addition to the uses identified in the Master Plan, there has recently been di scussion
by Asarco about the possibility of incorporating residential use into the site devel opnent
plans. At this tine, EPA has not been presented with specific plans for residential use
The appropri ateness of residential uses would be subject to evaluati on under the
requirenents of the existing QU 02 ROD. Should residential use occur, it is not expected
to affect the remedy for marine sedi nents and groundwater as addressed by this ROD for

QU 06.

6.2 Potential G oundwater Use

G oundwater at the Asarco Facility is not currently used for drinking water or industria
purposes. Goundwater in the shallow and deep aquifer systens is classified as either
Class Il (potable; not currently used for drinking purposes) or dass Il (non-potable due
to total dissolved solids [TDS] in excess of 10,000 ng/L). In general, shallow groundwater
located within approximately 400 to 500 feet fromthe shoreline has TDS concentrati ons
greater than 10,000 ng/L and is therefore deened Cass I11. Shallow groundwater in certain
areas |located further than approxinmately 400 to 500 feet fromthe shoreline has TDS
concentrations |ess than 10,000 ng/L. However, there are no known water-bearing zones of
adequate transnmissivity in the shallow aqui fer systemto provi de dependabl e and
significant yield to a water production well.

Based on the nonitoring wells screened in the deep aquifer, TDS concentrations in the deep
aqui fer are less than 10,000 ng/L indicating dass Il groundwater. The forner Asarco water
production well (abandoned and sealed in 1994) was screened in the deep aquifer indicating
this water-bearing zone is adequately transm ssive to yield significant quantities of

wat er .

Based on the proposed plans listed earlier in this section, there is no reason to believe
that site developnent will alter the classification or potential use of groundwater in the
shal | ow or deep aquifer systens. Drinking water for the Asarco Facility and for the
surroundi ng residential and comercial areas is, and will continue to be, supplied by
Tacoma Public Wilities.

6.3 Mari ne Use

The Site is not commonly used for recreational harvesting of shellfish and finfish. A
recreational salnon fishery is |ocated offshore of the northern portion of the Breakwater
Peninsula. In addition, usual and accustomed fishing for the Puyallup Tribe occurs in this
area. Recreational boating services are provided by the Tacoma Yacht O ub and the
Breakwat er Marina. Marine sedinent conditions will be preserved and restored and will
continue to provide habitat for biological resources. Present and future recreational
comercial, and tribal fishing will continue



<first portion of Section 7 is m ssing>

Potential human health inpacts associated with ingestion of or direct exposure to
groundwat er were estimated for a hypothetical residential setting and for industrial and
commercial workers. The risk assessnent results showed that estinated cancer risks and
non- cancer health effects fromthe Site are the hi ghest under the residential use
scenario fromdrinking Site groundwater concentration frombirth to age 30 (the reasonabl e
nmaxi mum exposure or RVE) have total excess cancer risks on the order of 10-3 to 10-1 and
noncar ci nogeni ¢ hazards of 8 to 1,019 depending on the area of the Site. R sks from
drinking water, however, were second to soil ingestion risks for all receptors. Drinking
water was only eval uated quantitatively at the wells where the two hi ghest carcinogenic
and noncarci nogenic risks were |located. Arsenic is responsible for virtually 100 percent
of the carinogenic risks in groundwater with an excess cancer risk of 4 x 10-2, and 90
percent of the noncarcinogenic hazard (total hazard index of 181).

Potential acute hazards fromfish exposed to chronic, undiluted concentrations in
groundwat er were al so considered in the human health risk eval uation of groundwater.
Results of a screening conparison showed hazards to recreational fisherpersons from four
netal s: arsenic, nercury, manganese, and beryl|ium

Human health risks associated with dinethylaniline (N, N-dinmethylaniline or DMA) and

rel ated breakdown products (methylaniline [NNnethylaniline] and aniline) were eval uated
qualitatively in the 1992 risk assessnment. As stated in Section 5.4.1, DVA- rel ated
conmpounds occur in Cass Il groundwaters at the Site. The risk assessnent acknow edged
that such groundwater was consi dered a hypot hetical drinking water pathway for purposes of
assessing risks associated with DVA and rel ated conpounds. The hunman health threat was
found to be low. Further, exposure and hazards to recreational fisherpersons due to the
rel ease of DVA to Commencenent Bay by the discharge of dass Il groundwater fromthe
Facility was also found to be mnimal (Kl einfelder, Decenber 1992).

The conpl ete human health risk assessment is presented as Appendix Mof the R report
(Hydronetrics, August 1993). A summary of the 1992 risk assessnent is also presented in
Section 6 of the 1995 ROD for QU 02 (EPA, March 1995)

7.1.2 Seafood Ingestion R sks

A human heal th screening risk assessment was perforned to address risks attributed to
consunption of fish taken fromwater at and adjacent to the Site (Roy F. Wston, Cctober
1996). It was assumed that hunman consunption of fish was the nost |likely and only route of
exposure associ ated with contam nated sedi nent and surface waters of Conmencenent Bay.
Only ingestion was considered because dernmal contact with the sedinents or respiratory
exposure to sedi nent vapors was consi dered inprobable for saturated sedinents. It was al so
assuned that fishing for denmersal resident finfish (e.g., sole, sculpin, etc.) Wuld be
simlar to the fishing opportunities and access provided at the public pier (south of the
Asarco Facility on Ruston Way). Sal mon were not addressed, as these fish are transient and
nobi | e

Sanpl es of rock sole (whole body and fillets) were collected fromfive areas near the
Asarco shoreline as well as fromone reference area near Brown’s Point. Rock sole were
sel ect ed because they are one of the few species that could be readily obtained at the
Site and are year-round residents within the area. Al of the sanples were anal yzed for
several metals. The sanples fromBrown' s Point were used to represent background
conditions and assess if concentrations of netals in the fish fromthe water offshore of
Asarco are above background | evel s. Because the sanple fish catch was limted and because
only one background sanple was avail able, this assessment was considered a screening

anal ysi s.

Tabl es B-10 and B-11 in Appendix B summarize the chemi cal concentrations detected in the
sol e body and fillet tissue respectively. The inorganic arsenic level in the Brown's Point
sanpl e (0.034 ng/kg) was less than the average of the five sanples (0.056, range of 0.022



to 0.0083 ng/kg) collected fromthe waters at and adjacent to the Site, but it was higher
than and/ or conparable to the level found in two of the five individual Asarco sanples
(0.022 and 0.038 ng/kg). Arsenic was the only netal evaluated in the risk assessnent
because it was the only contaminant detected in all of these fish sanples that exceeded
its respective risk-based screening concentration devel oped by EPA Region |11 (EPA

Cct ober 1995).

For the risk assessnent, cancer risks and non-cancer health inpacts frominorganic arsenic
were estinmated using the maxi numfish concentration found in the five sanples. This

nmaxi mum ar seni ¢ concentrati on was then used to assess the risk associated with a range of
fish ingestion rates (e.g., ingestion rates for subsistence and recreationa
fisherpersons). The low end of this range (1 gram per day of fish) was selected to
represent the consunption of an infrequent sports fisherperson, who mght eat fish from
the waters at and adjacent to the Site a fewtines a year. A high-end assunption (292
grams per day of fish over 24 years; 350 days per year) was selected to represent the
consunption of a subsistence fisherperson

The potential non-cancer health inpacts were eval uated by conparing the exposures
calculated formeating fish to EPA's Reference Dose (RfD). The RfFD represents an exposure
I evel that an individual nay be exposed to without experiencing any health inpacts. Al of
the exposures, using the range of ingestion rates (infrequent sports fisherperson
ingesting 54 grans/day to subsistence fisherperson ingesting 292 grans/day), were bel ow
the RFD for both the Site and reference sanples. Therefore, noncancer health inpacts from
eating finfish and considered unlikely.

The potential cancer risk estimated for the sports fisherperson fromeating fish taken
fromwaters at or adjacent to the Site was about 6x 10-6, while the potential cancer risks
for the subsistence fisherperson was estimated to be approximately 2x 10-4.

A risk assessnment was al so done using the Brown’s Point reference sanple. The esti mated
cancer risk for a subsistence fisherperson for this reference sanple was approxi mately
7x10- 5. Therefore, the cancer risks fromconsumng fish taken fromwaters at or adjacent
to the Site appear to be slightly higher than that fromconsuning fish fromthe reference
area. This conclusion, however, is somewhat uncertain because of the linited sanpling done
in the reference area

7.1.3 Summary of Human Health Ri sk Uncertainties
Every aspect of a risk assessnent contains sources of uncertainty. “Typical” risks are

cal cul ated as a conparison to provide conservative estinates. Sone of the uncertainties
for the human health risk assessnments results fromthe foll owi ng factors:

. The amount and type of fishing that may occur at the Site in the future is
uncertain.
. The assunption that cancer risks are higher at the Site may be a di sputed concl usion

because conparabl e sanpling data available for the reference area is linited

. In the human health risk assessment for sediments, health-protective assunptions
(e.g., subsistence ingestion rates, nmaxi numfish contam nant |evels) were used to
estimate the potential cancer risk and non-cancer health inpacts. The inpacts from
consunm ng rock sole fromthe water adjacent to the Site are believed to be
conservative

. There is a |l ack sanpl e data representing additional species of finfish and other
aquatic life fromnear the Site that may be consunmed by humans.

7.2 Ecol ogi cal R sk Assessnent



Ecol ogi cal risk was evaluated by the Asarco Sedi nent/ G oundwater Task Force. Sections
7.2.1 and 7.2.2 describe the associated findings for groundwater and sedi nents,
respectively.

7.2.1 G oundwat er

As addressed in Section 5.1.1, Site groundwater ultinmately di scharges to Cormencenent Bay.
Therefore, possible groundwater-related risk to aquatic life in the waters and nari ne
sedi nents of Commencenent Bay were eval uated

In 1996, the Asarco Sedi nent/ G oundwat er Task Force was forned to conduct additiona

eval uations related to groundwater and its potential inpact on the aquatic life in
Commrencenent Bay. The Task Force, consisted of personnel from EPA, Ecol ogy, Nationa
Cceani ¢ and Atnospheric Administration (NOAA), and other Trustee agencies. Specifically,
the Task Force consi dered possible effects of netals |loading to marine sedi nents and bay
wat ers under both pre-and post-renedi ation conditions

The RI/FS process considered a wi de range of organic conpounds and netals that could
potentially affect ecol ogical receptors. Wth respect to organics, the Rl and post-R
groundwat er nonitoring determned that, with the exception of conpounds related to DVA
(e.g., aniline) present in the Southeast Plant/DVA area, organic constituents are detected
infrequently and typically at | ow concentrations (See Section 5 and Appendi x A). The risk
assessnent work conducted during the R indicated that DMA-rel ated conpounds do not

accunul ate in fish and have a negligible contribution to human health risk. Mnitoring
data coll ected over the years since the Rl indicate that the concentrati ons of DVA-rel ated
conmpounds decrease to very |low or non-detectable | evels before they reach Commencenent

Bay. Organic constituents are therefore not considered COCs for QU 06, due to their

i sol ated nunbers and distribution, |ow concentrations near the shoreline, and negligible
risk.

Specific in organics in groundwater have been regularly evaluated through the RI/FS
process and the post-R groundwater nonitoring program Mst recently, the Asarco

Sedi nent/ G oundwat er Task Force re-assessed the |list of COCs by reeval uating the
follow ng netals: arsenic, cadm um copper, |ead, nickel, and zinc. Based on nodeling and
post- Rl nonitoring data, the Task Force determ ned that arsenic and copper represent the
primary COCs for groundwater discharging to Commencenent Bay (Hydrometrics, April 1999).

The findings of the Task Force regarding the inpact of groundwater on the sedinents and
wat ers of Commencenent Bay are summari zed as fol | ows.

. Under current (pre-remediation) conditions, netals loading ( in particular arsenic
and copper) to Commencenent Bay by groundwater and surface water discharge results
in potential risks to aquatic organisms in the water columm as indicated by
exceedance of applicable water quality criterial

. Contami nants present in marine sedinents at the Site are believed to be primarily
associ ated with historical contam nant source other than groundwater (e.g.
hi storical surface water discharges and erosion and deposition of slag particles).
However, the Task Force did not attenpt to quantify the inportance or nagnitude of
t hese historical contam nant sources

7. 2.2 Sedinment

Based on information obtained during the Asarco Renedial Investigation (R'), EPA

recogni zed that the Asarco QU 06 Site had characteristics that set it apart from other
Operable Units in the Commencenent Bay/ Nearshore Tideflats area. Asarco sedinents are
different fromnost other sedinments in Commencenent Bay due to the presence of slag. Slag
has high concentrations of netals, but these nmetals are bound in a rock-1ike form which
are not necessarily available to the benthic community. Therefore, the sedinent chemistry
coul d have high concentrations, yet the biol ogical community coul d be heal thy. This



difference was first noted in the Commencenent Bay/ Nearshore Tideflats ROD (EPA, Septenber
1989) and later in the Upland Snelter Facility ROD (EPA, March 1995). The difference was
further addressed by the Sedinent Design Goup, with representatives from EPA Ecol ogy,
and NQOAA.

Suppl enental narine sanpling and anal yses conducted at the Asarco Sedinents Site (QOU 06)
in 1989 and 1990 nore clearly defined the peripheral areas where biological effects were
observed (Paranetrix, 1990 and 1991). An additional supplenental marine survey determ ned
that benthos in the Yacht Basin were exhibiting toxic effects; however, it could not be
det ermi ned what caused these effects. EPA produced a Suppl enental Feasibility Study (SFS)
that was based on this previously collected data (Roy F. Weston, October 1993).

To further define the areas and types of chem cals associated with potential contam nant
effects, EPA, Asarco, and agencies participating in the Asarco Sedi ment/ G oundwat er Task
Force agreed that an expanded RI/FS shoul d be conducted. The chem cal and biol ogi cal data
used to conplete the SFS and the Expanded RI/FS investigati ons were obtained from 62
sanpling stations in the offshore area (Figure 5-10). EPA used the data fromthese 62
sanpling stations to characterize potential ecological risks as presented in the

Ecol ogi cal Ri sk Assessnment and Seaf ood Consunption Screening R sk Assessnment (Roy F.

West on, Qctober 1996).

Al of the data and eval uation neasures were correlated and used in a “preponderance- of -
evi dence” approach to nmore fully identify current and potential inpacts and risks to
aquatic receptors. Because of the presence of slag, the bul k sedinment chem stry results
may not be representative of the actual toxicity of the sediments. Based on this

di fference between sedinments at the Asarco Sedinments Site and nost other sedinments in
Comrencenent Bay, the Sedinent Design Goup relied upon best professional judgenent, and
gave greater weight to the benthic evaluation than to the chem stry and bi oassay data
Table G 1 in Appendix C presents a summary of the chem cal and biological factors that we
used to define potential ecological risk. This was acconplished by devel opi ng a range of
possi bl e i npacts that were based in part upon state SM5 biol ogi cal and chemical criteria
A total of five inpact categories were assigned to the Site. The |ocations of these five
categories are plotted by sedinment station in Figure 7-1. The relative |ocations of the
categories at the Site were then assenbled into three zones called Inpact Stations, which
are described as foll ows:

. Non- | mpacted/ Mninally |Inpacted Stations. Approximately 61 percent of the stations
are within the non-inpacted/ mninally inpacted stations (Figure 7-1). The
non-i npacted and mnimally inpacted stations fall into three subcategories:

- Stations that are considered to be currently uninpacted and pose no potentia
future risks to the aquatic organisms (e.g., fish and other bottomdwelling
ani mal s) because contam nant concentrations were bel ow state SQS.

- Stations that are considered to have no current inpacts, but nay have inpacts in
the future (i.e., these stations have chem cal concentrations greater than state
standards but bi ol ogi cal testing showed no adverse inpacts).

- Stations that have a current mninmal inmpact and may have inpacts in the future
(i.e., these stations had mnor biological CSL exceedances, but no chenical CSL
exceedances.

. Moderately Inpacted Stations. Mdderately inpacted stations are those that have a
l'imted nunber of adverse biological inpacts (i.e., a bioassay result indicated an
i npact of benthic abundance in a sedinment sanple that was significantly different
froma reference sanple), but the overall health of the biological comunity does
not appear to be substantially inpacted. For exanple, there were stations that had
chem cal and bi oassay exceedances above corresponding SVM5 criteria, but a healthy
bi ol ogi cal community. These stations included approxi mately 28 percent of the
| ocati ons sanpled (Figure 7-1).



. Severely Inpacted Stations. Stations were considered severely inpacted when sedi nent
chem cal concentrations exceeded CSLs and multiple biological inpacts (e.g., nore
than one biological test exhibited a significant effect) were observed. In addition
every station that had a benthic comunity structure that indicated a stressed
environnent was included in this category. Approximately 11 percent of the stations
(170,000 square yards or approximately 35 acres) exhibited these characteristics.
The severely inpacted stations are shown in Figure 7-1

7.2.3 Summary of Ecol ogical Risk Uncertainties
As mentioned previously, every aspect of a risk assessment contains sources of

uncertainty. The uncertainties associated with the ecological risk assessnent are
summari zed as fol |l ows:

. The chemi cal analytical |aboratory detection |imts differed over tine.

. The bi oassay | aboratory sanpl e handl i ng net hods and testing procedures differed over
tinme.

. Anpl e benthic data fromsite investigations are not avail abl e

. Sanpl e results were assuned to represent conditions over larger areas than the

sanpl es that were collected

. The benthic commnity was assuned to be continuously exposed to a prescribed | eve
of contam nants, even though there is variability in contam nant distribution at the
Site.

. Bi oassays, since they are perforned in a |laboratory, do not necessarily represent

Site conditions.

. There were snmal |l variati ons observed between the reference area conditions and Site
condi tions.



8 Remedi al Action Objectives

The groundwat er and sedinent investigations for QU 06 have identified contam nation from
the rel ease of hazardous substances to the environnent that nay present an inninent and
substantial endangernent to public health, welfare or the environment. The need for action
was determ ned based on the results of the human heal th and ecol ogi cal risk assessnents.
In addition, contam nant |evels in groundwater exceed Washi ngton State’s Mdel Toxics
control Act (MICA) standards and marine water SQSs and narine sedinents are contam nated
at | evel above the state SM5. The renedial action objectives (RAGCs) for 06 are presented
bel ow.

8.1 @G oundwat er

EPA' s RAGs for groundwater are as foll ows:

. Prevent ingestion of groundwater containing contam nant concentrations above federal
maxi mum cont am nant | evels (MCLs) or above risk-based goals for those substances for
whi ch MCLs have not been established and prevent direct contact w th groundwater
cont ai ni ng contam nant concentrati ons above applicabl e risk- based goal s.

. Prevent discharge to Comrencenent Bay of groundwater containing contam nants at
concentrations exceedi ng applicable marine surface water quality standards,
ri sk-based | evel s protective of human health, or background concentrations (if
background concentrations are higher than the applicabl e standards).

The RAGCs for groundwater are based on the intended site devel opment uses described in
Section 6 and consistent with applicable or relevant and appropriate requirements (ARARs)
descri bed in Section 13.

The first ROA for groundwater protects human health by limting groundwater ingestion and
contact. In particular, the RAO addresses the potential risk associated with human
exposure to arsenic, the primary human health risk driver identified in the risk
assessnent (Section 7.1).

The second RAO protects marine life in Commencenent Bay by limting contam nants in
groundwat er such that marine chronic criteria are not exceeded at the point of groundwater
di scharge to marine waters. In addition, risk to human health through the fish consunption
pathway is addressed by linmting the concentration of contami nants available to marine

or gani sns.

Speci fic groundwater cleanup |evels protective of human health and the environment are
di scussed in Section 12.

8.2  Sednent

EPA's RAO for sediment is as follows:

. Restore and preserve aquatic habitats by limting and/ or preventing the exposure of
environnental receptors to sedinments with contam nants above Washington State SMS

(WAC 173-204).

The RAO for sediment is based upon predicted offshore uses as described in Section 6 and
is consistent with ARARs (see Section 13).

The RAO protects human health by restricting and liniting contam nant concentrations
avail able to marine biol ogical resources that could be a source of seafood for recreation

and subsi stence users.

The RAO protects marine life in the sedinments of Commencenent Bay by liniting exposure to



cont am nat ed sedi nents by cappi ng and dredgi ng and by inhibiting di scharge of contam nated
groundwat er to the bay.

Sedi nent cleanup levels that are protective of hunman health and the environnment are
di scussed in Section 12.



9 Description of Alternatives

The various feasibility study docunents prepared by Asarco and EPA identify a range of
alternatives to address the Sedi nents/ G oundwater QU 06. These alternatives include active
cl eanup options (e.g., capping and dredging) and institutional controls (e.g., limting
access) .

An Qperation, Mintenance, and Monitoring Plan ( OMWP) is necessary to ensure the
continued effectiveness of any renedy. |nportant conponents of the OWP include

mai ntaining the integrity of the renedy and nmonitoring the sedinents to verify they are
meeting the RAGs. Expectations for this |ongtermnonitoring programare summarized in
Section 12 of this docunent; a detailed OMWP will prepared in parallel with the renedi al
design/renedi al action (ROYRA) process, with a final long-termnonitoring programin place
by the remedial action is conplete.

9.1 @G oundwat er

The groundwater alternatives discuss in this section were originally presented in the
Asarco Plant Feasibility Study for QU 02 (Hydronetrics, August 1993). The alternatives
addressed in the 1993 FS were reviewed again in 2000 in light of groundwater infornation
that has becone available in the intervening seven years (see Hi storical Sumrary of the
Eval uati on of G oundwater Renedial A ternatives; Hydronetrics, June 2000). Certain

el ements of the groundwater alternatives presented here are actually part of the Sel ected
Remedy identified in the 1995 ROD for QU 02 (EPA, March 1995). For exanpl e, contam nant
source renoval, surface water controls, and site capping are part of the Sel ected Renmedy
for QU 02. Although these renedy elenments are required to neet the RAGs for QU 02, they
also directly benefit the QU 06 groundwater present inmediately beneath QU 02.
Specifically, these QU 02 remedy elenents will mnimze transfer of contaninant | oad

di scharge to Conmencenent Bay through groundwater. See Section 4 of this ROD for nore
information on the relationship between the four OQUs associated with the Asarco Facility,
including the close relationship between QUs 02 and 06.

Table 9-1 present four renmedial action alternatives identified for QU 06 groundwater. As
di scussed above, this list is based on alternatives that were first identified in the 1993
FS and later refined in the Hstorical Summary of the Eval uation of G oundwater Renedi al

Al ternatives (Hydronetrics, June 2000).

9.2 Sedi nent

In evaluating cleanup action alternatives, the EPArelied on the SM5 that considers net
envi ronnental inpacts, technical feasibility, and cost (WAC 173-204-570(4). Based on the
uni que nature of slag (i.e., metal contam nation not necessarily available to the

bi ol ogi cal comunity), and as the benthic community is a good neasure of the health of the
sedi nent ecosystem the benthic results were used to identify the nost highly inpacted
areas where renedial action is necessary. The severely inpacted sedinment stations (Figure
7-1) are identified as the “Contaninant Effects Area” (Figure 9-1). Active renediation is
necessary in the Contam nant Effects Area.

The presence of relatively healthy benthic communities in areas outside of the Contam nant
Ef fects Area suggest that active cl eanup outside of the Contam nant Effects Area may not
be appropriate. Active cleanup mght result in greater net negative inpacts through
destruction of existing habitats than if not remedi ated. The noderately inpacted sedi nment
stations (Figure 7-1) are identified as the “Mdderate |Inpact Area” (Figure 9-1) and wll
not receive active renediation. Mnitoring is deemed the nmost appropriate action for the
Moder at e | npact Area.

Fi ve general renedial action alternatives were considered for the marine sedinents in the
Cont am nant Effects Area. These were:



. No action —No action is taken

. Natural Attenuation —Reliance on natural deposition of clean sedinent over tine to
cover the contani nated sedi ment

. Cappi ng —Covering contami nated sedinents with clean nmaterial to prevent exposure of
humans and marine organi snms to contam nants.

. Dredgi ng and Nearshore Confinement —Dredgi ng of contam nated sedi nent and pl acenent
of spoils in a nearshore confined aquatic disposal (CAD) facility.

. Dredgi ng and Upl and Di sposal —Dredgi ng of contam nated sedi nent and pl acenent of
spoils under the | ow perneability upland cap being constructed as part of the
renmedi al action for QU 02.

The Contam nant Effects Area was divided into different renmediation areas

(Near shore/ O f shore, Yacht Basin, Northshore, and the Breakwater Peninsula), as shown in
Figure 9-2. The areas were identified based on the specific characteristics of each
renmedi ation area and the potential ability to inplenment sedinment cleanup technologies in
those areas. The alternatives considered for the Nearshore/ Ofshore, Yacht Basin, and
Nort hshore areas are sunmmarized in Tables 9-2 through 9-4. The follow ng discusses the
remedi al action alternatives that are not suitable for a particular renediation area
including the inpracticability of renediating sediments offshore of the Breakwater

Peni nsul a.

9.2.1 Nearshore/ O fshore and Northshore Area

Al five cleanup technol ogies |isted above are consi dered possible in the Nearshore/
O fshore and Northshore areas (Table 9-2 and 9-4).

9.2.2 Yacht Basin

Due to navigation concerns, capping was not considered possible for the Yacht Basin (Table
9-3) because a sedi nent cap woul d decrease the depth of the waters and potentially
interfere with narine navigation

9. 2.3 Breakwat er Peni nsul a

The Breakwater Peninsula area conprises the sedinments east of the Breakwater Peninsul a
(Figure 9-2), which is approxi mately 85,000 square yards or 17.5 acres. The sedi ment depth
off the Breakwater Peninsula in sone areas is alnost 100 feet deep (within 200 feet from
shore). The subtidal slope in this area can be up to 50 percent. The stability of a cap on
such steep slopes is questionable, and the construction of a nearshore facility on such a
sl ope woul d be very difficult (e.g., nmaking a bermstable on a steep slope is difficult).
In addition, dredging is not possible because the entire peninsula would need to be
removed to provide a post-dredging slope that is flat enough to be stable. Al though
cappi ng or dredging of the Breakwater Peninsula is not feasible, shoreline arnmoring will
be placed in the intertidal areas where possible, as part of the QU 02 renedy. This will
reduce the erosion of slag in this high-energy area.



10 Summary of Conparative Analysis of Alternatives

Nine criteria have been used to evaluate the different renedi ati on alternatives

i ndividual |y and agai nst each other in order to select a cleanup remedy. A selected remedy
must neet the first two “threshold” criteria. EPA uses the next five criteria as
“balancing “criteria for conmparing alternatives and selecting a preferred renedy, which is
presented in the Proposed Plan. After public comrent on the Proposed Plan, EPA may alter
its preference on the basis of the last two “nodifying” criteria.

The nine criteria are summari zed bel ow.
Threshold Criteria

1. Overal|l Protection of Human Health and the Environment. How well does the
alternative protect human health and the environment, both during and after
construction?

2. Conpl i ance Wth Applicable or Rel evant and Appropriate Requirenents (ARARs).
Does the alternative neet all ARARs fromstate and federal |aws? Does the
alternative qualify for an ARAR wai ver?

Bal ancing Oriteria

3. Long- Term Ef f ecti veness and Permanence. How wel| does the alternative protect
human health and the environnent after conpletion of cleanup? Wat, if any,
risks will remain at the Site?

4. Reduction of Toxicity, Mbility, or Volume Through Treatnent. Does the
alternative effectively treat the contanmination to significantly reduce the
toxicity, mobility, and volume of the hazardous substance?

5. Short-Term Ef fecti veness. Are there potential adverse effects to either human
heal th or the environment during construction or inplenentation of the

alternative? How fast does the alternative reach the cleanup |evel s?

6. Inplenentability. Is the alternative both technically and adm nistratively
feasi bl e? Has the technol ogy been used successfully on other simlar sites?

7. Cost. What are the estimated costs of the alternative?
Modi fying Oriteria
8. State/ Tri bal Acceptance. What are the state’s and tribes’ coments or concerns
about the alternatives considered and about EPA's Preferred Alternative? Do
the state and tribes support or oppose the preferred alterative?
9. Community Acceptance. Wiat are the community’s comrents or concerns about the
Preferred Alternative? Does the community generally support or oppose the

Preferred Alternative?

The remai nder of this section addresses the renediation alternatives listed in Section 9
in the context of the nine criteria.

10.1 Overall Protection of Human Heal th and t he Environnent
10. 1.1 G oundwat er

Al of the groundwater alternatives, except the no action alternative, are protective of
human health. Institutional controls will prohibit the use of contam nated groundwater at



the Facility. The groundwater discharging to Comrencenent Bay nay exceed the Nationa
Toxics Rule (NTR) for fish consunption (0.14 ug/L for arsenic). However, a risk assessnent
based on data fromfish tissue sanples collected during the sedinent R indicates slightly
hi gher risks fromSite contam nants to people consumng large quantities of fish fromthe
Site as conpared to the Reference site. This risk assessnent infornmation is based on
pre-renedi ati on condi ti ons where groundwater sanples collected fromwells adjacent to the
shoreline indicate arsenic at concentrations of approximately 10 to 30 ug/L. Thus, any
human health risk is expected to decline further after to be reduced by the cleanup
activities. The renmedial alternatives involving active groundwater treatnent would |ikely
be nmore protective than cappi ng and groundwater interception (where groundwater is
punped/treated or treated in situ) since groundwater contam nant levels will be further
reduced. The no-action alternative is not protective of hunman health and thus is not

eval uated further

At present, the quality of groundwater discharging to Cormencenent Bay is not considered
protective of the environnent. Specifically groundwater discharging to the Bay contains
netals (primarily copper) in excess of their respective narine chronic criteria
Therefore, the no action alternative is not considered protective. Alternative GNC
acceptable levels with properly | ocated extraction wells. Aternatives GAD (In Situ)

G oundwater Treatnent) and GME (In situ Treatnent by Seawater |njection) are best
suited to precipitate arsenic by oxidation. However, these alternatives may not
effectively reduce copper concentrations because copper becomes nore nobile as oxygen
level s increase. Alternative GN¥B, the Preferred Renedy identified in the Proposed Pl an
(EPA, January 2000a) is believed to have the greatest |ikelihood of reducing netals

| oadi ng to Commencenent Bay by m nim zi ng groundwat er di scharge by an estinmated 75 to 95
percent.

10. 1. 2 Sedi nent

Protectiveness is based on how clean the remaining surface sedinents will be follow ng

cl eanup. The assunption that |ower contam nant concentrations result in higher sedinent
quality was prinmary used to rank the alternatives for overall protection. Al of the

sedi ment alternatives, including the No Action alternative, are believed to be protective
of human health based on a screening risk analysis (see Section 7.1.2) performed for the
Site. The No Action alternative is not protective of the environnent and is therefore not
further evaluated under the nine criteria. Capping and dredgi ng, however, are expected to
achi eve EPA's and Ecol ogy’s acceptable risk criteria.

Nat ural Recovery. Natural Recovery was evaluated as part of the RI/FS (Paranetri x,

Decenber 1996). Eval uations determ ned that recovery of the sedinents to concentrations

| ower than the cleanup levels would not occur within a reasonable tine frane as defined by
the SM5 (i.e., less than 10 years). Natural Recovery cannot occur within a reasonable tine
frame because there is not sufficient sedinmentation in this area to cover existing

contam nated sediment within the 10-year tine frame. The Natural Recovery alternatives
(S-1B, S-2B, and S-3B [Tables 9-2, 9-3, and 9-4]) are not considered protective of the
envi ronnent because they woul d not prevent aquatic organisns fromcomng into contact with
the contam nants for nany years, if ever. Therefore, the natural recovery alternatives are
not eval uated further under the nine criteria

Cappi ng Versus Dredging. Capping is the nost protective alternative in the Nearshore area,
where the depth of contam nation is very deep because the shoreline is constructed of
slag. Dredging of this area would be difficult due to concerns regarding the stability of
subtidal slopes. Furthernore, dredging would inevitably encounter and expose the slag that
is inpracticable to remove in its entirety. Therefore, the highest degree of
protectiveness woul d be provided by capping the contaninated sedinents in the

Near shore, O fshore, and Northshore areas with clean sedi nent inported from anot her
location (note that the Northshore area may be dredged dependi ng on renedi al design

consi derations).



10.2 Conpliance with Federal and State Environnental Standards
10. 2. 1 G oundwat er

Model i ng performed by the Task Force indicates that state and federal |aws applicable to
protection of nmarine water quality may not be currently achi eved in Commrencenent Bay
waters within a few feet of the shoreline for all netals (Hydronetrics, April 1999).

Al t hough nodel results did indicate sone netal concentrati ons above marine chronic
criteria, the Task Force placed nore enphasis on enpirical data rather than nodel
predictions in assessing current and potential inpacts from groundwater discharge. The
Task Force concluded that with the exception of copper, groundwater discharge currently
does not cause netal concentrations to be higher than nmarine chronic criteria. Under the
Alternative GMB, netals concentrations in groundwater flowing toward the shoreline are
expected to decrease in future years in response to the site-w de changes (i.e., reduced
groundwat er di scharge) affected by the cl eanup. These changes are expected to allow al
groundwat er ARARs to be net in the future

Alternative GMC (Punp/ Treat and Discharge to Qutfalls) is likely capable of achieving
ARARs at the point of conpliance with properly |ocated extraction wells. It is not certain
if Alternatives G#¥D and GNME (In situ Treatnent by Seawater Injection and Punp/ Treat and
Di scharge to Qutfalls, respectively) would achi eve groundwater ARARs. The Task Force

findi ngs suggest that these two alternatives could actually increase the copper |oading of
copper increases with the dissolved oxygen content).

10. 2. 2 Sedi nent

For sedinents, the RAOis to restore and preserve aquatic habitats by limting and/or
preventing the exposure of environnental receptors to sedinents with contam nants above
Washi ngton State SMB. An isolating cap woul d achieve the standards, as long as it stayed
in place as a physical barrier and does not becone recontam nated. Institutional contro
woul d hel p ensure that the integrity of the cap is maintai ned. The dredgi ng/ nearshore
confi nenent and dredgi ng/ upl and di sposal alternatives would al so neet the standards if al
of the contam nated sedinents could be renmoved. Dredging in the Nearshore/ Ofshore area
woul d be less likely to neet ARARs than dredging in the Yacht Basin, since renmoving all of
the contamnated nmaterial in this area woul d be inpossible.

The C ean Water Act Section 404 criteria will be net, including any potential need for
mtigation and rel ated Endangered Species Act requirenments. This is being addressed as
part of the dean Water Act Section 404 analysis and will be conpleted concurrently with
this ROD.

10. 3 Long- Term Ef fecti veness and Per manence
10. 3.1 G oundwat er

Al of the alternatives will nminimze generation of contaninated groundwater by reducing
ground water recharge, flow through contam nated source areas, and ultimately the

di scharge of contam nants to Commencenent Bay. The renedial alternatives involving active
groundwat er treatment would further |ower groundwater contam nant concentrations and
therefore, have the | owest residual risk. However, this benefit is not permanent, as it
woul d occur only as long as the treatnment systens were operating. Since nost of the onsite
slag will not be renoved by any of the upland cleanup activities, the slag will continue
to contribute contam nants to groundwater indefinitely. Therefore, reduction of surface
water infiltration and groundwater flow to Commrencenent Bay is critical to making the

Sel ected Renedy effective as a long-termprotection of human health and environnment. The
in situ groundwater treatnent and seawater injection alternatives may be less reliable
than the punp and treat alternative because these treatnent technol ogies are generally

| ess proven. These latter treatnent nethods may not be necessary if effectiveness can be
achi eved with groundwater and surface water flow reductions conbined with sel ected



cont am nant source renoval s.
10. 3. 2. Sedi nent

Renovi ng cont am nated sedi nent and consolidating it upland is considered nore reliable
than capping in place because renoval and placenent results in a smaller and nore
controll ed area of contami nated sedinents. In addition, an engi neered upl and di sposa
facility is easier to inspect, nonitor, and naintain than a | arger aquatic capped area or
aquatic disposal site. Therefore, the greatest degree of long-termeffectiveness is

provi ded by dredging the contam nated sedi ments (assuning all contam nation can be
renmoved) and placing themon the upland Facility. In those areas where all contani nated
materi al cannot be renoved (i.e., the Nearshore area), in situ capping is best. In these
areas, a cap can be designed with appropriately sized naterial such that it provides |ong-
termisolation of the contamnation (i.e., it remains in place and does not wash away w th
wave action or ship traffic and does not become recontani nated), while providing
acceptabl e aquatic habitat. The cap would al so be nonitored regularly to ensure it is
bei ng effective

10.4 Reduction of Toxicity, Mbility, or Volume Through Treat ment
10. 4.1 G oundwat er

Al of the groundwater alternatives, including G¥B, would reduce the toxicity, mobility,
and vol une of contam nants through treatnment. Groundwater intercepted at the On- Site
Containnent Facility and Stack Hill will be routed through the surface water treatnent
system as required, before being discharged to Cormencenent Bay. The in situ treatnent
and seawater injection treatnment alternatives would pronote chenical precipitation of
arsenic fromgroundwat er, thereby reducing the arsenic |oad reachi ng Cormencenent Bay.
Because all alternatives include capping, groundwater interception, and replacenent of

| eaki ng subsurface water lines, the nohility of the contam nants and vol une di scharge to
Comrencenent Bay is expected to be reduced by an estinmated 75 to 95 percent.

10. 4. 2 Sedi nent

None of the alternatives involve treatnent of the sedinments. Treatnent is not proposed for
the sedinents for several reasons. First, in order to treat the sedinents, they nust be
removed. This difficult in the Nearshore/ O fshore area of QU 06 since the contam nated
sedinents are located in waters up to approxi mately 150 feet deep. Therefore, the chance
of | eaving contam nation behind is very high. Second, since slag was poured to create the
shoreline in portions of the Nearshore area, dredging in this area would be difficult due
to slope stability issues. Third, the net benefit of treating the sedinents is
questionabl e as slag particles within the sedinent matrix are already in a relatively
immobile form(e.g., the slag does not tend to be bioavailable). Fourth, costs associ ated
with treatnent of the Yacht Basin sedinents prior to upland contai nnent above the
groundwat er table and under a |l ow perneability cap would be disproportionate to the
increnental benefit that nay be achieved if the sedinents were contai ned under an upl and
cap without treatnent.

10.5 Short-Term Ef f ecti veness
10.5. 1 G oundwat er

Al of the alternatives present minimal risks to the community and workers during cl eanup
Simlarly, all of the alternatives have mninal short- term environmental inpacts. Best
Managenment Practices (BMPs) woul d need to be inplemented during construction for al
alternatives. To limt the short-terminpacts, inplenentation of any of the groundwater
alternatives nust be coordinated with the other upland cleanup actions. Al of the
alternatives therefore would require several years to construct, and several years are
expected for there to be a noticeable inprovement in groundwater quality.



10.5. 2 Sedi nent

Short- termenvironnmental inpacts include water quality inpacts, exposure of marine life
to contam nants, and habitat loss (i.e., fisheries inpacts) during the inplenentation of
the remedial alternative. Renedial alternatives that involve dredgi ng contam nated
sedinents would result in a potential for deleterious water quality and fisheries inpacts
(due to disturbance of contam nated sedinment), human exposure to contam nants, and
possi bl e worker injury/ exposure resulting fromthe use of dredging equi pnent. Renedia
alternatives that involve capping contam nated sedi ments and constructing a confined
aquatic disposal area would result in short- termloss of aquatic habitat due to covering
the currently existing benthic community. These alternatives also have a potential to
suspend contam nated sedi ment. Overall, capping has the greatest short-term effectiveness
(e.g., the least short-terminpact) because it requires the | east amobunt of in-water work,
and the contanminated material is not significantly disturbed. Dredging and construction of
a nearshore facility would have the greatest short-terminpacts due to the extensive
in-water work required

Al though all these alternatives have short- terminpacts, nuch of the short-termrisk
associ ated with both dredgi ng and cappi ng can be significantly reduced by carefully
choosi ng nmet hodol ogy and BMPs (e.g., controlling the dredge depth and speed of dredgi ng
controlling the rate of placenent of cap material).

10.6 Inplementability
10. 6.1 G oundwat er

Conpared to the others, the Alternative G¥B is nost easily inplenented. The punp and
treat alternative would be the nost difficult to construct and operate since very |large
quantities of groundwater would require punping and treatnment (i.e., it is estimated that
hundreds of gallons per mnute woul d be required due to the incidental capture of seawater
by the extraction system). However, punp and treat technology is reliable and avail abl e.
The remedial alternatives involving in situ groundwater treatnent would be easier to
construct and operate but are |ess proven and reliable technol ogies than punp and treat.
The in situ treatnent alternatives would require pilot testing to confirmtheir efficacy
at the Site. Al of the alternatives would require |ong- termoperation, naintenance, and
noni tori ng.

10. 6. 2 Sedi nent

Cappi ng and dredging are feasible actions depending on site-specific conditions.
Construction of a sediment cap in the Nearshore /O fshore area would occur in relatively
shal l ow wat er with nodest subtidal slopes. The results of the pilot cap study (Paranetrix,
February 2000) indicate that capping in this area can be acconplished w thout unusua
difficulty. Simlar conditions exist in the Northshore area and pl acenent of a sedinent
cap in that area is al so considered feasible

Dredging is infeasible in the Nearshore/ Ofshore area for several reasons. First, when the
slag was poured, it solidified vertically in sone areas, such that sedinent renoval in
these areas coul d destabilize the bank (i.e., undercut sone upland portions of the
Facility). Second, if all slag were renoved, a cutback of 60 to 120 feet of nmaterial would
be required, nmeking renoval of the entire Breakwater Peninsula necessary. Due to the slag
depth of the Breakwater Peninsula (up to 125 feet), renoval of this entire peninsula is
not considered a viable option. The Yacht Cub facilities and parking |lot |ocated on the
Br eakwat er Peni nsul a al so prohi bit dredgi ng of the Nearshore/ Ofshore area. Placenment of a
sediment cap in the area offshore of the Breakwater Peninsula is also inpracticable for
reasons discussed in Section 9.2.3.

The Yacht Basin has relatively shallow water and gentle subtidal slopes such that dredging
in this area can be acconplished. However, the presence of piers and pilings may slow the



work and require the use of hand operated suction dredge equi pnent. A nearshore confined
aquatic disposal (CAD) facility is also feasible but would require nore engineering
controls. Confined upland disposal of sedinment at QU 02 woul d be nore easily inplenented
than the nearshore confinenent alternative because the upland work is already underway and
space has been nmade avail abl e under the QU 02 | ow perneability soil cap.

10. 7 Cost

Cost estimates presented in this ROD are intended to be accurate within a range of +50 to
-30 percent. Cost estimates are provided in Tables 9-1 through 9-4.

10. 7.1 G oundwat er

Aside fromthe no action alternative (GW¥A), Alternative G¥B is the least costly ($1.8
mllion). The in situ groundwater treatnent alternatives (GW¥D and GWE) are simlar in
cost ($4.3 nillion and $4.4 mllion, respectively). The punp and treat alternative (GMC
is nost expensive ($37.8 mllion).

Note that additional groundwater interception at the upgradient end of the Facility
(sout heast of Cooling Pond and Sout heast Plant Area, see Figure 5-1) is technically
possi bl e under Alternative GMB. However, Asarco has denonstrated that intercepting

addi tional groundwater at the southwest (uphill) side of the Facility could only be done
at a cost that is disproportionately high conpared to the limted increnental

envi ronnental benefit expected.

10. 7. 2 Sedi nent

Near shore/ Of fshore Area. For the Nearshore/ Ofshore area, dredging with upland di sposal
(Alternative S-1E) is the nbst expensive alternative at $26.2 nillion. Capping
(Alternative S1C, $11.6 mllion) is slightly less costly than dredgi ng with nearshore
confinenent in a CAD (Alternative S-1D, $12.8 million).

Nort hshore Area. For the Northshore area, dredging w th nearshore confinement in a CAD
(Alternative S 3D) is the nost expensive alternative at $0.86 million. Dredging with
upl and di sposal (Alternative S-3E, $0.70 nillion) is slightly less costly than capping
(Alternative S-3C, $0.74 mllion).

Yacht Basin. For the Yacht Basin, dredging with upland disposal ( Alternative S- 2D, $ 3.6
mllion) is less costly than dredging with nearshore confinenent in a CAD ( Alternative S
2C, $5 1 nnillion).

10.8 State/ Tri bal Acceptance

Ecol ogy staff have reviewed this ROD with respect to governing state statutes and
regul ati ons adni ni stered by Ecol ogy. Ecol ogy concurs with the Sel ected Renedy as
identified in this ROD.

The Native Anerican tribes have participated in the review of certain najor Site
docunents. No tribal comrents were received on the Proposed Plan. It is EPA's assunption
that tribal representatives are in general agreenent with the Preferred Renedy identified
in the Proposed Pl an.

10. 9 Community Accept ance

EPA received witten or verbal comrents on the Proposed Plan froma few individuals and
fromCtizens for a Healthy Bay (see Part 3, Responsiveness Summary). The comments did not
identify any issues causing EPA to change the core elenents of the Preferred Renedy as
presented in the Proposed Plan. Other comrents were received fromstate and federal
agencies. Al comments, with EPA responses, are presented in Part 3 of this RCD. Based on



the nunber and nature of comments received, EPA believe's that the Preferred Renedy as
identified in the Proposed Plan is acceptable to the public.



11 Princi pal Threat Waste

The NCP establishes an expectation that EPA will use treatnent to address the principal
threats posed by a site wherever practicable (NCP Section 300.430(a)(1)(iii)(A)).

Principal threat wastes include wastes with high concentrations of toxic conpounds or
wastes that are highly nobile and generally cannot be contained in a reliable nanner or
woul d present a significant risk to human health and the environment shoul d exposure occur
(EPA, July 1999).

For groundwater and marine sedinent at QU 06, the principal threat wastes are the
contam nated materials in the six QU 02 source areas, which are identified in Section 5
and Figure 5-1 (the groundwater and sedinent thensel ves are not considered principal
threat wastes). The QU 02 source areas are:

. Stack H I

. Copper Refinery

. Cool i ng Pond

. Fine Oe Bins Building
. Arseni c Kitchen

. Sout heast Pl ant Area

The principal threat wastes at the Site are addressed by the QU 02 RCD (EPA, March 1995).
These materials are being excavated and renoved fromthe subsurface where practicable and
placed in the On-site Contam nant Facility as part of the ongoing renedial action for QU
02.



12 Sel ected Renedy

The Sel ected Renmedy for QU 06 includes the inplenmentation of the followi ng four
al ternatives

. G oundwater Al ternative GMB. Source renoval, soil capping and surface water
controls, groundwater interception /treatment, replacenent of |eaking subsurface
water lines, and institutional controls and nonitoring (see Table 9-1). Note that
the majority of the renedy el enents associated with Alternative GNMB are being
addressed by the requirenments of the QU 02 RCD (EPA, March 1995). Wth the exception
of stipulating institutional controls and long-termnonitoring related to
groundwat er, this ROD is not requiring additional groundwater renedies over and
above those already being i npl enented under the QU 02 renedi al action (see Section 4
for additional information on the relationship between QUs 02 and 06). This ROD al so
establ i shes the groundwater RAGs, and identifies the cleanup |evels, point of
conpliance, and long-termnonitoring requirenents for groundwater.

. Sedi nents Renedy S-1C for Nearshore/ O fshore Area. Sedinent capping (Table 9-2).
. Sedi nents Renedy S-2D for Yacht Basin. Dredging and upl and di sposal (Table 9-3).
. Sedi nents Renedy S-3C for Northshore Area. Sedinment capping (Table 9-4). Al though

capping is currently the Sel ected Renedy, dredging will be reevaluated for the
Nort hshore area during the renedi al design as described in Section 12. 2.

The estimated cost of the Selected Remedy is $19.2 million. The estimated $19.2 mllion
cost is divided between groundwater and mari ne sedi nent renedies as foll ows:

Institutional Controls and Long-Term Monitoring

Components of Groundwater Remedy (Alternative G¥B) . . . . . . . . $1.8nmllion
Sedi nents Renedy, Nearshore/Ofshore Area (Alternative S-1C. . . . . $11.6 mllion
Sedi nents Renedy, Yacht Basin (Alternative SS2D). . . . . . . . . . . $5 1nmllion
Sedi nents Renedy, Northshore Area (Alternative S$30. . . . . . . . . $0.7nllion

Total $ 19.2 mllion

The details of the selected renedies are described bel ow for groundwater (Section 12.1)
and narine sedinents (Section 12.2).

12. 1 G oundwat er

EPA' s Sel ected Renedy for groundwater is Alternative G¥B. Alternative GNB includes

el ements currently being inplenmented under the QU 02 ROD (EPA, March 1995) plus |ong-term
monitoring and institutional control requirenents addressed in this ROD. Together, these
remedy el ements conprise EPA's Sel ected Remedy for QU 06 This renedy is being sel ected
because eval uations conducted by the Asarco Sedi ment/ G oundwat er Task Force indicate that
mari ne sedi ments and the waters of Commencenent Bay will be protected by the renedial
actions being inplemented under the QU 02 cl eanup. Conbined with [ong- termnonitoring and
institutional controls being added by this ROD, the groundwater remedy is expected to be
permanent and to neet the RAGCs.

12.1.1 QU 02 G oundwat er Renedy El enents

The QU 02 renedy is in progress with substantial conpletion schedul ed for 2003 and fi nal
conpl etion expected in 2005. The QU 02 renedy el ements applicable to groundwater and
included in Alternative GNMB are source excavation and placenent in the On-site

Contai nnent Facility, site capping and surface water controls, groundwater interception/
treatnment, and renoval of |eaking underground piping. Source control neasures will reduce
the vol ume of contam nants that are transferred to the groundwater. Capping, surface water



controls, groundwater interception, and renoval of |eaking pipes is expected to reduce
groundwat er di scharge to Commencenent Bay by approxinmately 75 to 95 percent (Hydronetrics,
June 2000).

Source Renobval . Excavation of principal threat wastes and contanminated soils fromthe QU
02 Site and permanent disposal of these nmaterials in an On- site Containnent Facility.
Source control also includes stabilization of the shoreline to reduce slag erosion and its
transport to the waters and sedi nents of Commencenent Bay.

Site Capping and Surface Water Controls. The QU 02 Site (including the Breakwater
Peninsula) will be capped with a |l ow perneability soil cover systemto inhibit
infiltration of surface water and precipitation. Run-off fromprecipitation falling on the
cap will be captured in onsite surface water drai nage systens and di scharged to
Commencenent Bay. The cap surface will include controls to capture and direct surface
water to Commencenent Bay. CQurrently, a |arge percentage of groundwater discharging to
Commrencenent Bay originates fromonsite recharge of precipitation and surface water

run- on. As part of the remedial action for QU 02, surface water controls will be
constructed to capture surface water that would otherwise run onto the Facility from
uphill locations and infiltrate into the shallow aquifer system The captured surface
water will be treated as necessary to neet the requirenents of the QU 02 RCD (EPA, March
1995), and di scharged to Commencenent Bay.

G oundwat er I nterception/ Treatnent. Subsurface trenches or drains will be installed
upgradi ent of the proposed On-site Containment Facility and railroad tunnel. These
subsurface drainage systens will intercept and capture groundwater that woul d ot herw se
enter Facility aquifers. By reducing the recharge of Site groundwater, the overall

contami nant |oad transported to Commencenent Bay will be reduced. Groundwater captured by
the interception trenches and drains will be directed to the Facility' s surface water
collection systemand treated in conjunction with surface water collected as part of
operations and naintenance requirenents for QU 02. Treatnent of the captured groundwater
will be subject to the water quality requirenments for QU 02 waters being di scharged to
Comrencenent Bay. 1

Renmoval of Leaki ng Underground Piping. Leakage from underground stormater, sewer, water,
and fire protection lines is believed to contribute a significant volune of recharge to

the shal l ow aqui fer system These underground lines will be either abandoned (seal ed) or
renmoved and replaced with new pi ping as needed. Sorme of this work has al ready been

conpl eted. Reduction of groundwater recharge fromleaking pipes will reduce the overall,

contami nant | oad associ ated wi th groundwat er di scharging to Cormencenent Bay.

12. 1.2 Additional G oundwater Renedy El enents

The Sel ected Renedy includes two el ements not previously addressed in the QU 02 ROD (EPA,
March 1995). These renedies are institutional controls and |ong-term post-renedial action
noni t ori ng.

Institutional Controls. Institutional controls for groundwater will include restrictions
on groundwat er use for donestic or industrial purposes. The objective of the prohibition
is to prevent hunan exposure to contam nated groundwater. This will be achi eved by
prohibiting the drilling of water wells (other than for environnental nonitoring or
treatnent) and prohibiting the use of groundwater as a drinking water source.
Specifically, no water wells will be pernitted in the shallow and deep aquifer systens.
The prohibition on groundwater use is expected to be in force into perpetuity for shall ow
groundwat er (slag, marine sand, and internediate aquifers) because source naterials (e.g.,
slag) will remain in place and in contact with shall ow groundwater, under the terms of the
QU 02 ROD (EPA, March 1995). Therefore, these source naterials will continue to be in
direct contact with groundwater. A prohibition on use of deep aquifer groundwater wl|l

al so be inplenented by this ROD until such time groundwater quality conplies with

appl i cabl e heal th-based criteria (e.g., nmaxi numcontaninant |evels). Prohibitions on
groundwat er use woul d only be rescinded or relaxed if groundwater contam nants no | onger



exceed acceptable | evels as determ ned by EPA. The prohibition on groundwater use nay be
i npl enented through a conbi nati on of governnental controls (e.g., zoning restrictions or
ordi nances) and enforceable use restrictions that run with the land (e.g., a servitude or
an easenent that includes use restrictions and is properly recorded).

Long- Ter m Post - Renedi al Action Mnitoring. Long-term groundwater nonitoring win occur on
a regular basis after the remedial action is conplete. The objective of the nonitoring
programwi ||l be to assess the perfornance of the Sel ected Renedy over tine and to verify
that the renedy continues to be protective of human health and the environnment. At a
mnimum nonitoring wells at the downgradi ent perinmeter of the Site (along the
Commrencenent Bay and Yacht Basin shorelines) will be nonitored. Mounitoring wells
upgradient of the Site and near key source areas (or former source areas) wi n also be
required. Monitoring nearshore surface water in Conmmencenent Bay will be required to
assess inpacts that dischargi ng groundwater nay have on the bay water

1 The design of this QU 02 water treatnent systemis in progress. Both polyner- and
filtration- based systens designed to renove suspended netals fromwater are being
eval uated. The post- treatnent quality of the stormmater will not be determ ned
until ongoi ng engi neering studies are conpl ete. However, design criteria call for
the water to neet water quality criteria at the boundary of a defined mixing zone in
Commencenent Bay.



Details of the groundwater nonitoring programwill be presented in the OWP. At a m ni num

post-renedi al action groundwater nonitoring will include nmeasurenent of the follow ng

. Static groundwater |eve

. General water quality paraneters (tenperature, pH conductivity, salinity, tota
di ssol ved solids, total suspended solids, turbidity, dissolved oxygen, chloride, and
sul fate)

. Metal s (arsenic, cadm um copper, iron, manganese, nickel, |ead, zinc)

. O ganics (DVA area only; aniline, 4-chloroaniline, N-nethylaniline, and N,

N-di et hyl ani hne)

The OMWP wil| al so address the expectations for groundwater quality inprovenents at the
poi nt of conpliance (see Section 12.1.4) and identify trigger points at which additiona
groundwat er controls woul d be consi dered

The groundwat er nonitoring approach will be designed to conpl enent the sedi nent nonitoring
program and nonitoring required for QU 02 (e.g., nonitoring of the On-site Contai nnent
Facility will be required under QU 02). The nonitoring programw || be subject to
refinenent by EPA based on results of the data collected. Additional details on the

antici pated groundwater nonitoring requirenents are sumarized in Section 12.1.5

No further active renedi ati on beyond those el enents |isted above are believed necessary at
this time to address groundwater in QU 06.

12. 1. 3 G oundwat er d eanup Levels

Cl eanup Levels for Shall ow Groundwater. The cleanup levels identified for groundwater

di scharging fromthe Site are 3.1 ug/L for copper and 6 ug/L for arsenic (Table 12-1).
These cleanup levels are being set to protect nmarine organi sns in Commencenent Bay
(copper) and human health via the fish consunption pathway (arsenic). The established
regi onal background (uncontam nated) concentrations for arsenic and copper in groundwater
are 6 ug/L and 40 ug/L, respectively (EPA, April 1993).

The arsenic cleanup level of 6 ug/L is higher than the federal National Toxics Rule (NTR)
standard of 0.14 ug/L for protection of human health based on a fish consunpti on pat hway
(40 CF.R Part 131.36). The NTR standard for arsenic (0.14 ug/L is a relevant and
appropriate requirenment for groundwater but is being waived by EPA for groundwater at QU
06. The natural background concentrati on of arsenic in groundwater in the Tacoma vicinity
is 6 ug/L (EPA, April 1993). Further, the practical quantitation limt (PQ) for arsenic
in site groundwater has historically been approximately 2 ug/L. As such, the federal NTR
standard (0.14 ug/L is not an achi evabl e or neasurabl e cleanup | evel for groundwater at QU
06.

EPA is deferring to the State of Washington’s MICA regul ation as the basis for the arsenic
cleanup level (6 ug/L). Wthin the MICA franework for determ ning an arsenic cl eanup |eve
for this site, Ecology has determ ned that the federal NTR standard of 0.14 ug/L and MICA
marine surface water criteria of 0.0982 ug/L are both considered applicable. However, MICA
mandat es that where a risk-based cl eanup val ue is bel ow a natural background
concentration, the cleanup value will be adjusted to equal the natural background
concentration (WAC 173-340-700 (4)(d)). Therefore, even though the NTR and MICA mari ne
surface water standards for arsenic are applicable under MICA, MICA supports a 6 ug/L
cleanup level for arsenic without a need to waive any MICA requirenent.

The cleanup level of 3.1 ug/L for copper is protective of hunman health and marine life in
Commencenent Bay. The background concentration for copper in the vicinity of the Site is
significantly higher. at 40 ug/L. However, it is believed that the copper cleanup |evel of



3.1 ug/L is achievabl e because concentrations are significantly diluted as groundwater
m xes with seawater in the nearshore portions of the Site aquifers.

MCLs are not considered applicable to shallow groundwater at the Site because (1) nost of
the groundwater is categorized as dass Il (non-potable due to high TDS I evels) and (2)
the Facility is considered a waste nmanagenent area such that MCLs do not apply inside this
area

Cl eanup Levels for Deep Goundwater. The cleanup |evels applicable to the deep groundwater
systemare MCLs for netals (Table 12-1). It should be noted that this ROD i nposes an
institutional control on use of groundwater fromthe deep aquifer (see Section 12.1.2).

12.1. 4 G oundwat er Point of Conpliance

Shal | ow Groundwat er. | n accordance with MICA (WAC 173-340-720(6)(c) and (d)), conpliance
with the above-referenced cl eanup | evels for arsenic and copper in groundwater discharging
fromthe Site will be determned at a conditional point of conpliance. Nornally, MICA
requires that a point of conpliance be “established throughout the site fromthe uppernost
| evel of the saturated zone extending vertically to the | owest nost depth which could
potentially be affected by the site” (WAC 173-340-720(6)(b)). Achieving groundwat er
cleanup levels “throughout the site,” however, is not a reasonabl e expectati on because
hazar dous substances (e.g., slag and other source materials) win renmain on the upland
portion of the Facility based on the QU 02 ROD. In such cases, MICA allows a conditiona
poi nt of conpliance “as dose as practicable to the source of hazardous substances, not to
exceed the property boundary” (WAC 173-340-720(6)(c)). Further, at such sites where
groundwat er di scharges into nearby surface water, WAC 173-340-720(6) (d) indicates that (1)
the cleanup | evel s may be based on protection of surface water and (2) “the departnent may
approve a conditional point of conpliance” that is located within the surface water as
dose as technically possible to the point or points where groundwater flows into the
surface water

WAC 173-340-720(6) (d) further indicates that a conditional point of conpliance may be
approved when the following four requirenents are net:

. Prohibition on use of a dilution zone to denonstrate conpliance (WAC
173-340-720(6) (d)(i)). Use of a dilution zone to denonstrate conpliance with surface
wat er cl eanup | evels shall not be all owed.

. Requi rement for all known avail abl e and reasonabl e net hods of treatment (AKART) (WAC
173-340-720(6) (d)(ii)). The denonstration of AKART relative to possible groundwater
treatnment has been nmet (see Appendix A “Analysis of Cost and Benefits of
G oundwater Controls in Addition to the Upland Renedy,” to the H storical Summary of
the Eval uation of G oundwater Remedial Alternatives [Hydronetrics, June 2000]).

. Requi renent that groundwater discharges not cause violations of sedinent quality
standards (WAC 173-340-720(6)(d)(iii)). Technical evaluations conpleted by the Task
Force denonstrate that Site groundwater discharges are not expected to cause
viol ations of sedinent quality standards ( see Goup 5 Techni cal Menorandum Asarco
Sedi nent/ G oundwater Task Force [Hydronetrics, April 19991]). Furthernore,
long-termsedinent nonitoring will be required to verify that acceptabl e sedi ment
quality conditions are naintained after the remedial action is conplete

. Requirenment to estimate contanminant flux rates and to address potentia
bi oaccunul ation in marine life resulting from groundwater discharging to surface
wat er at constituent concentrations bel ow method detection linmts (WAC
173-340-720(6) (d) (iv)). Post-remedial action nonitoring conducted under the OMWP
will require estimation of contami nant flux rates and assessnent of potentia
bi oaccunul ation of nmetals in marine life resulting from groundwater discharge

The above-referenced conditions are met at the Site (including the |ast requirenent to



address potential bioaccunmulation in marine life, since associated nonitoring and
evaluations will be required by the OMWP). Based on MICA regul ations cited above, and
consultation with Ecol ogy, EPA is setting a conditional point of conpliance for
groundwater at the interface of the surface water and the shoreline of Commencenent Bay
and the Yacht Basin. Specifically, the conditional point of conpliance for the slag
aquifer will be at the interface between the slag (or any overlying shoreline arnoring
materials) and the surface water.

Deep Groundwater. The point of conpliance for the deep groundwater systemw |l be
t hroughout the deep aquifer

12.1.5 Sanpling and Anal ytical Methods for Denonstrating Conpliance

Sanpl i ng and anal yti cal nethods appropriate for denmonstrating conpliance with groundwater
cleanup levels will be established in the OWP and in cooperation with Ecology. It is
envi sioned that conpliance nonitoring will require periodic sanpling

Surface Water Sanples. Sanples will be collected from Commencenent Bay and the Yacht
Basin, as close as technically possible to the point where groundwater flows into these
surface water bodi es. The exact location, nethod, and timng of such sanpling will be
docunented in the OMWP and subject to EPA review and approval

G oundwat er Sanples. Groundwater will be collected froma series of nonitoring wells

| ocated near the shoreline. Goundwater quality results fromthese wells will be conpared
to surface water quality data collected fromadjacent (inmediately downgradi ent) surface
wat er sanpling |ocations described above. Considering the difference between groundwater
and surface water sanpling results from adjacent locations, a factor will be devel oped to
estinmate the degree of dilution/attenuation occurring for each contam nant between the
near-shore nmonitoring wells and the surface water at the conditional point of conpliance
The conpliance concentration at each nearshore well wll be established by adjusting
upward the cleanup levels for the protection of the surface water to reflect the dilution
and attenuati on expected to occur as groundwater flows froma nonitoring well to the
shoreline. These adjusted cleanup levels will be conpared to the nonitoring well data for
conpl i ance purposes. Appropriate evaluations will be required to determne a technically
defensible dilution/attenuation factor for each nonitoring well |ocation.

12. 2 Sedi nent

EPA's Sel ected Renedy is a conbination of capping in the Nearshore /O fshore and

Nort hshore areas and dredgi ng of the Yacht Basin with onsite upland di sposal of the
dredged sedinments. 2 The affected areas are shown in Figure 12-1. The rationale for the
Sel ected Renedy is provided below. In addition, upland source control activities being
conducted under the QU 02 renmedial action need to occur prior to sedinent renedi ati on so
that the possibility of sedinent recontam nation is mnimzed

12. 2.1 Sedi nent Renedy El erments

The Sel ected Renedy for sedinents includes five el enents: capping, dredging, no action
institutional controls, and | ong-term nonitoring

2 Qurrent plans call for capping in the Northshore area, however, depending on
renmedi al design consideration, this small area nmay be dredged



Capping. Capping is the Selected Renedy for the Nearshore/ Ofshore (Alternative S-1C) and
Nort hshore (Alternative S-3C) areas. Capping is the Sel ected Remedy because it win isolate
contam nated materials fromthe benthic organisns. Capping is the nost practicable
solution given the constraints associated with the depth of sedi ment contami nation and the
character of the subtidal slopes. Approximately 88,000 square yards (18 acres) of existing
contami nated sedinents within the severely inpacted portion of the Nearshore/ Ofshore area
(including the sedi ment under and adjacent to the existing piers) will be capped with a

m ni mum of 3 feet of clean sediment. Approximately 7,000 square yards (1.5 acres) of the
severely inpacted portion of the Northshore area will also be capped with a

m ni mrum of 3 feet of clean sedinment. 3

The borrow source(s) for the cap material will be determ ned during renedial design and
will originate fromeither a nmarine (in-water) or upland source. The cap will be designed
such that it provides chemcal isolation, is physically stable, and provide' s a cap
surface that allows recolonization of benthic comunities. In order to achieve this, the
design will assess the geotechnical aspects of the area, as well as the erosional nature
of the cap materials used, depth of bioturbation, future use of the area, and other
desi gn considerations. The results of the pilot cap study (Paranetrix, February 2000) will
be considered during the renedi al design process. Placenent of the cap is expected to be
relatively easy to inplenent. Simlar caps have been successfully conpl eted el sewhere in
t he Puget Sound area.

Dredgi ng. The Sel ected Renmedy for the Yacht Basin is Aternative 2D, dredgi ng and upl and
di sposal. Dredging is the Sel ected Remedy for the Yacht Basin because it woul d renove the
contami nated material, and renoval tends to be a nore controlled remedy than in- water
contai nnent. Furthernore, without prior dredging, capping in the marina is not possible
because the cap would interfere with and be danaged by navi gation

An area approxi mately 75,000 square yards (15.5 acres) will be dredged in the Yacht Basin
because it was determned to be a severely inpacted area. It is estinmated that
approxinmately 1 to 2 feet of material (up to 50,000 cubic yards) will require renmoval. The
exact depth of dredging will be based upon infornmati on obtained fromcore sanples that are
coll ected during the sumer of 2000. Post-dredging confirmatory sanpling will also be
required to verify that contam nated sedi ments have been adequately renmoved. If all of the
contam nated sediments in the Yacht Basin cannot be practicably dredged or if slag is
encount ered, then the remaining contani nated sediment areas will be capped in place to the
extent practicable.

The dredged material will be contained upland in QU 02 (Figure 1-2). QU 02 redevel oprent
activities have reserved capacity for these dredged spoils. The precise location will be
detailed in the construction phasing schedule for QU 02. Redevel opnent includes site
grading and the installation of a |owperneability soil cap that will contain the sedinments
dredged fromthe Yacht Basin.

Material dredged fromthe Yacht Basin will be contained tenporarily on the upland portion
of the Facility and dewatered. Dewatered sedinents will be pernmanently contained in an
upl and location in the central part of the Facility. Sediments contained in the upland
location will be pernmanently covered with the | ow perneability cap being installed across
the Facility under the QU 02 renedial action. Effluent derived fromthe dewatering of
dredged material will be discharged into the Yacht Basin or into Commencenent Bay in
accordance with BWPs and applicable water quality requirements. The specific sedi nent
dewat eri ng nmet hods and requi renments for managenent of discharges from dewatering ef fluent
will be defined during renedial design and inplenented during construction

3 See footnote 2.



The dewatered sedinments are currently schedul ed to be placed beneath the upland | ow
perneability cap no |later than Novenber 30, 2004 as stipul ated by “Amendnent Nunber One”
to the Asarco Snelter Consent Decree (Lodged in the District Court of Washington, June
2000) and a “Modificati on Agreenent signed by EPA and Asarco (EPA, Novenber 1999). |If
either the QU 02 or QU 06 renedi ati on” schedul es are such that the narine sedi ments cannot
be pl aced under the cap by this date, the sedinents may need to be permanently di sposed of
at an appropriate offsite location approved by EPA. Assum ng the sedi nents are pernanently
contained onsite as planned, the nobility of the contam nants would be nminimzed as the
dredged sedinments will not be in contact with water as they will be placed at an el evation
above the highest anticipated groundwater |evel. The operations and nonitoring
requirenents for the QU 02 remedial action will include appropriate nonitoring of the
upland cap to verify its long-termeffectiveness. Further, there will be a plan prepared
under the QU 02 operations and nonitoring programto address any failure or potentia
failure of the cap covering the dredged sedi nents.

No Action. No renedial action is planned for sedinents of fshore of the Breakwater

Peni nsul a area (approxi mately 85,000 square yards or 17.5 acres). Sedinents within this
area (Figure 12-1) are within the Contam nant Effects Area. However, no renedial action is
pl anned because of inherent engineering/construction inpracticability associated with this
area. The presence of steep slopes (as nmuch as 50 percent sl ope) nmake capping or dredgi ng
infeasible. Further, the stability of a cap on such a steep slope is questionable. In

addi tion, dredging is not possible because the entire Breakwater Peninsula would need to
be renoved since it is constructed entirely of slag (up to 125 feet thick).

Institutional Controls. Al offshore capped areas will be designated as “no anchor” zones.
This renmedy is being selected because it will ensure |long-termprotection of capped areas.
The no anchor designation will apply to comercial vessels using “whale-tail” type anchor
whi ch have the capacity to break through the cap naterial and expose contam nated
sedinent. This institutional control will be inplenented though federal rule- naking by
the U S Coast Quard and the U S. Arny Corps of Engineers in consultation with the

Washi ngt on Departrment of Natural Resources. The rule-nmaking will be subject to public
comrent .

Long- Ter m Post - Renedi al Action Mnitoring. Mnitoring will occur on a long-term regular
basis after the remedial action is conplete to verify the perfornance of each renediation
area and the adjacent areas. This renedy is being sel ected because | ong-termnonitoring of
the offshore sedinment cap will be necessary to confirmthat the cap is isolating the
contami nated sedinents frommarine life. Long-termnonitoring is planned over a period of
decades.

Long-termnonitoring will occur off the Breakwater Peninsula since it cannot be renediated
due to technical inpracticability.

Long-termnonitoring will also occur in those areas adjacent to the active renediation
areas (the Mdderate |Inpacts Area and the Contam nant Effects Area), where Rl findings

i ndi cat e exceedances; of the SMS biological criteria. Mnitoring is necessary to eval uate
if long- term biological change is occurring in these areas, to nonitor the |ongderrn
effectiveness of the sedinent renedy, and to ensure the RAGs are being net. These

eval uations will be conducted in accordance with the, SMVM5 and the preponderance- of -

evi dence approach, as discussed in Section 7.2.2. These areas will be nonitored over a
long duration so trends can be identified and responded to as necessary.

An Operation, Maintenance, and Monitoring Plan (OMW) will be prepared as part of the
remedi al design and inplenented as part of the renedial action. The OWP will identify

i nspection and nonitoring procedures to verify that the elenments of the renmedy are
performng as intended or, if they are not, to identify needed repairs on a tinmely basis.
The cap's physical integrity, particularly its thickness, will be verified on a regular
basis. Inspections will be also conducted followi ng najor stormor earthquake events that
could potentially affect the cap. Chemical analysis of cap materials will be conducted to
verify that contam nants are not accunulating in the upper part of the cap, where the



nmari ne organisns live. Biological data will also be collected including abundance
eval uations, bioassays, and tissue anal yses.

The OMWP will identify nonitoring requirenents and conditions applicable to the noderate
inpact areas to see that RAGCs are achieved in those areas not capped or dredged. For
exanple, if long-termnonitoring indicates contam nation of marine sedinents that is
inconsistent with RAGs, or that the cap is eroding, action will be taken as appropriate

Li kely responses to cap erosion nay be the placenent of additional cap material or
arnmoring materials to reduce erosion. Specific actions and associated “trigger” conditions
will be identified in the OWP. In addition, nore source control measures could be
instituted upland to reduce the rate of cap recontam nation (i.e., additional groundwater
di version neasures). |f EPA deternines through |long-termnonitoring that the sel ected
remedi es are not protective, EPA can anend this ROD or issue an Explanation of Significant
Difference ( ESD) to nodify the renmedy as necessary.

12. 2. 2 Sedi ment d eanup Levels

Renedi ation cleanup levels identified for the marine sedinents at QU 06 are based upon the
characteristics of each specific area and the type of renedy selected for that area. The
sedinent cleanup levels will also be used to neasure conpliance under the |ong-term
nonitoring program The State of Washington’s SM5 (WAC 173-340), including the Sedi nment
Quality Standards (SQ@), the O eanup Screening Levels (CSL), and the biol ogical inpact
conditions determ ned by the preponderance-of - evi dence approach (Section 7.2.2) will be
used as cleanup |levels for sedinment. The specific remedy units (Figure 9-2) and their
correspondi ng cleanup |l evels are summarized in Table 12-2 and are described bel ow.

. Cappi ng for the Nearshore/ O fshore and Northshore Areas. The cl eanup |evels for
t hese areas have been derived fromthe results of the preponderance-of-evidence
approach, which has al so been used to define the extent of active renediation
(capping). For long-termnonitoring, the SQS will be applied to ensure that the cap
is supporting a healthy and di verse biol ogi cal community.

. Dredgi ng for the Yacht Basin. The cleanup |levels selected for the Yacht Basin wll
be the SM5. These will be used to deternine the vertical and horizontal extent of
the active renediation (dredging). R data suggest that fine-grained sedinments |ike
those present in the Yacht Basin do not typically exhibit biological effects when
arseni c and copper concentrations are below the CSL. Therefore, the CSL criteria for
these metals will be used as their cleanup levels. R data al so suggest that
bi ol ogi cal effects in fine-grained sedinents may be nore sensitive to sedinments with
zinc and | ead contam nants. Therefore, the SQ@ have been sel ected as cleanup |evels
for these two nmetals. The above referenced cleanup levels for arsenic, copper, |ead,
and zinc will also be used during long- termnonitoring to ensure that the RACs are
net in the Yacht Basin.

. Moder ate | mpact and Contami nant Effects Areas. Long-termnonitoring will be required
for marine sediments at QU 06 that will not undergo active remediation. Mnitoring
is required to ensure that sediment conditions continue to meet RAGCs. The
pr eponder ance- of - evi dence approach will continue to be applied to these areas in
order to evaluate the |ong-term biol ogi cal conditions, nonitor the |ong-term
effectiveness of the overall remedy to these portions of the Site, and to ensure the
RAGCs are being net.

12. 3 Expected Qutcomes of the Sel ected Renedy

It is expected that the Selected Remedy will protect human health and the environnent
consistent with the RAGCs outlined in Section 8

Source control neasures will reduce the | eaching of contami nants to groundwater.
Installation of a | ow perneability cap, surface and groundwater water controls, and



abandonnent or repl acenent |eaking underground piping is expected to reduce groundwater
flow recharge. The expected effect is an estimated 75 to 95 percent reduction in the
contami nant | oading to Commencenent Bay from groundwater discharge. It is expected that
groundwat er cl eanup levels for arsenic (6 ug/L) and copper (3.1 ug/L) will eventually be
reached at the conditional point of conpliance after the renedial action is conpleted and
groundwat er conditions have stabilized

Al t hough achi everrent of groundwater cleanup |levels is expected near the shoreline due to
dilution effects of adjacent narine waters, the quality of shallow groundwater over nost
of the Site is not expected to change significantly. Significant inprovements in
groundwat er quality are not expected because source naterials (e.g., slag) will remain in
pl ace permanently as part of the QU 02 ROD (EPA, March 1995)

As anticipated by the renedial design for QU 02, the upland part of the Facility will be
devel oped for comrercial and recreational use. Public access will be provided to the
waterfront and intertidal areas in selected |ocations. The underlying shall ow groundwat er
included in QU 06 will not be available as a drinking water source. Deep groundwater
included in QU 06 will not be available as a drinking water source until such tine
groundwater quality conplies with applicable health- based criteria (e.g., naxi mum
contam nant | evels).

It is expected that the renedial neasures enpl oyed to address sedinent contami nation will
result in attainnent of cleanup levels for arsenic, copper, |lead, and zinc consistent with
SMS (Tabl e 12-2). For areas subjected to active renedial nmeasures (e.g. the Yacht Basin
fromdredgi ng and the Nearshore/ O fshore area and Nort hshore area from capping),
concentrations of COCs will be reduced i nmedi ately upon the renoval and cappi ng of
cont ami nat ed sedi nents. Recol oni zation of these areas is expected to occur rapidly as
denonstrated in the Cap Pilot Study (Parametrix, February 2000). An overall inprovenent in
mari ne sedi ments and benthic community structure is expected to occur in all inpact

areas over several years. The Yacht Basin will continue to be suitable for use by
recreational watercraft; however, this use will continue to Ilimt the suitability of this
habitat for some organi sns.

Long-termmonitoring as defined in the OWP will identify inspections and nonitoring
procedures to verify that the elenents of the remedy are perforning as intended

12. 4 Summary

The Sel ected Renmedy for QU 06 is conposed of four alternatives to address groundwater and
mari ne sedinents (Alternatives G¥B, S-1C, S-2D, and S-3). The Sel ected Renedy conplies
with statutory requirenents under CERCLA, neets the CERCLA threshold criteria, and

provi des the best balance with respect to CERCLA s bal ancing and nodifying criteria. EPA
believes the Selected Renedy will protect human health and the environnent, conply with
ARARs (except as waived by this ROD), be cost-effective, and utilize pernmanent sol utions
to the nmaxi num extent practicable.



13 Statutory Determ nations

Under CERCLA Section 121 and the NCP, the |ead agency nust select renedies that are
protective of human health and the environment, conply with applicable or rel evant and
appropriate requirements (unless a statutory waiver is justified), are cost-effective, and
utilize permanent solutions and alternative treatnment technol ogi es or resource recovery

t echnol ogi es to the maxi num extent practicable. In addition, CERCLA includes a preference
for renmedies that enploy treatnent that permanently and significantly reduces the vol ung,
toxicity, or nobility of hazardous wastes as a principal elenent and a bias agai nst
off-site disposal of untreated wastes. The foll ow ng sections discuss how the Sel ected
Remedy does or does not neet these statutory requirenents.

13.1 Protection of Human Heal th and t he Environnent

The Sel ected Renmedy (Alternative GMB for groundwater and Al ternatives S-1C, S 2D, and
S-3C for sedinents) will protect human heal th and the environnent by ninimzing the

di scharge of contam nants to Commencenent Bay via groundwater and renoving or isolating
contam nated sediments in Commencenent Bay and the Yacht Basin. Wen conbined with the
remedy being inplemented for QU 02 under the 1995 RCD (EPA, March 1995), the renedy will
reduce the threat of exposure to the chem cals of concern to both humans and mari ne
organi sns. C eanup levels for sedinent are expected to be nmet i medi ately upon conpl etion
of the remedi al -action activities. However, the biological comunity will require time to
recol oni ze the areas where sedinment is covered by cap naterial or is inpacted by dredging.
Cont ami nant concentrations in groundwater are expected to decrease gradually with time.
Cleanup levels for groundwater will not likely be met until several years after the
remedi al action is conplete.

13.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents
( ARARS)

The Sel ected Renmedy is expected to conply with federal and state ARARs with the exception
of arsenic in groundwater discharging to Conmencenent Bay, which is not expected to conply
with the federal NTR marine water standard of 0.14 ug/L (40 CF.R Part 131.36). A list of
ARARs for QU 06, including the justification for the NTR waiver for arsenic, are provided
bel ow.

State of Washi ngton Model Toxics Control Act (MICA) (WAC 173-340)
Key sections of MICA applicable requirenments are |listed bel ow

. WAC 173-340-360(4) —ldentifies the order of preference of cleanup technol ogies,
including treatnent as the hi ghest preference.

. WAC 173-340-360(6) —Addresses selection of a cleanup that provides for a reasonabl e
restoration tine frane and identifies factors to be considered when establishing
that time frane.

. WAC 173-340-440 —Requires institutional controls where active cl eanup neasures
(e.g., treatnent) will not attain MICA cleanup |l evels or where a cap is used to
contai n contam nants above MICA cl eanup | evels.

. WAC 173-340-720 —Sets groundwat er cl eanup standards and gui des sel ection of the
poi nt of conpliance.

. WAC 173-340-730 —Sets surface water cl eanup standards and gui des sel ection of the
poi nt of conpliance. Applicable as both sedinents and groundwater may inpact surface
wat er quality of Commencenent Bay.



M ni nrum St andards for Construction and Mai ntenance of Water Wlls (R C W§ 18. 104,
WAC 173-160)

Wel | construction regul ations establish mni numstandards for water wen construction. This
regulation will be applicable to wells constructed for groundwater nonitoring purposes.
This regulation is also applicable to the deconm ssioning of existing or future wells

Regul ation and Licensing of Wll Contractors and Operators (R C W § 18.104, WAC 173-162)

These regul ations apply to all water well contractors and operators who are providing well
installation, nmintenance, or abandonnent services within the State of Washi ngton

General Regul ations for Air Contami nant Sources (WAC 173-400)

This regul ation requires Best Managenent Practices to be enployed, including covering
stockpiles, cleaning trucks prior to leaving the Site, and nonitoring air em ssions. As an
exanpl e, these regulations will be applicable to handling and dewatering dredged

sedi ment s.

U S Fish and WIldlife Coordination Act (16 U.S.C. § 661 et seq.)

Commrencenent Bay provi des potential habitat for certain endangered species and is used as
a salnonid mgratory route. This Act prohibits water pollution with any substance

del eterious to fish, plant life, or bird life, and requires consultation with the U S
Fish and Wldlife Service and appropriate state agencies prior to construction of the
remedy. Criteria are established regarding site selection, navigational inpacts, and
habitat renediation. This statute is applicable to capping and dredging to be perforned in
Comrencenent Bay.

Safe Drinking Water Act (42 U S.C. § 300)/National Prinmary Drinking Water Regul ations
(40 C.F.R Part 141 Subpart B)/Water Quality Standards for Gound Waters of the State of
Washi ngt on (WAC 173-200- 040)

The federal primary drinking water standards adopted by the State of Washi ngton set

maxi mum cont am nant |evels (MCLs). MCLs are the maxi mum perm ssible | evels of contam nants
allowed in drinking water based on the prevention of adverse health effects. Cass Il
groundwat er (non-potable due to total dissolved. solids greater than 10,000 ng/L) prevail
in the shallow aquifer systemand are not subject to MCLs. However, MCLs are applicable
for those portions of the deep aquifer where dass Il ( potable) groundwater is present.

Federal Water Pollution Control Act/dean Water Act (33 U.S.C. § § 1251-1376; 40 CF.R
Parts 100-149)

Acute marine criteria are relevant and appropriate requirenents to control discharges to
mari ne surface water during cap placenent and sedi nent dredgi ng

Federal O ean Water Act (33 U S.C. 8 1251 et. seq.)/Washington State Water Quality
Standards for Surface Waters (WAC 173-201A)

Surface water quality standards for protection of human health and the aquatic life will
be applicable to discharges to surface water during cap placenent and sedi nent dredging.
The water quality standards al so guide the quality of groundwater that will discharge to
Commencenent Bay for purposes of protecting narine organi sns.

National Toxics Rule (40 C.F.R Part 131.36)

The federal NTR standard for arsenic of 0.14 pg/L (40 CF. R Part 131.36) is a rel evant
and appropriate requirenent for groundwater. EPA is waiving the NTR for arseni ¢ because
conpliance with the requirenment is technically inpracticable froman engi neering

st andpoi nt because the NTR |l evel is neither achievable nor neasurable at this site (40



C. F.R Part 3000.430 (f)(ii)(©(3)). Specifically, the NTR standard i s being wai ved
because the natural background concentration of arsenic in groundwater in the Tacona
vicinity is 6 pug/L (EPA, April 1993). Further, the PQ. for arsenic in site groundwater
has historically been approximately 2 nug/L. See Section 12.1.3 for additional discussion
addressing the basis for this ARAR wai ver

Washi ngt on Sedi nent Managenent Standards (WAC 173-204)

Chem cal concentration and biol ogical effects criteria are established for Washi ngton
State, including Puget Sound sedinents, and are applicable to sedi ment renedi ati on

State Water Pollution Control Act (R C W § 90.48)/Water Resources Act (R C.W § 90.54)

Requirenents for the use of all known, available, and reasonabl e technol ogies for treating
wastewat er prior to discharge to state waters are applicable to any dewatering of marine
sedinent prior to upland disposal. Section 401 requires certification for activities
conduct ed under Section 404 authorities. The substantive requirenents of a certification
determi nation are applicable.

Construction in State Waters, Hydraulic Code Rules (R C W § 75.20; WAC 220-110)

Hydraul i ¢ project approval and associ ated requirenments for construction projects in state
wat ers have been established for the protection of fish and shellfish. Substantive permt
requirenents are applicable to cap placenent. The technical provisions and timng
restrictions of the Hydraulic Code Rules are applicable to cap placenent and dredgi ng

State Discharge Permt Prograni NPDES Program (WAC 173-216 and-220)

The Washi ngton State NPDES program provi des conditions for authorizing direct discharges
to surface waters and specifies point source standards for such di scharges. As an exanpl e,
these standards are applicable to discharges to surface waters resulting from sedi nent
dewat eri ng operations during dredgi ng and di sposal worKk.

Whol e Effluent Toxicity Testing and Linmts (WAC 173-205)

Establ i shes whole effluent toxicity limts in accordance with R C.W § 90.48.520, 40
CF.R Part 122.44( d), and 40 C.F.R Part 122.44(e) for inclusion into National Poll utant
Di scharge Eli mination System (NPDES) permits to protect aquatic life through the

i mpl enentation of all known, avail able, and reasonabl e nethods of prevention, control and
treatnent of toxicants and through the attai nnment of state water quality standards. The
requirenents are applicable if it is determned that the substantive requirenments of a
NPDES permt nust be met for diversion of contamnated and treated water from

sedi ment dewat eri ng.

Federal dean Water Act Dredge and Fill Requirenents; Sections 401 and 404 (33 U.S. C
§ 401 et seqg., 33 U.S.C. § § 1251-1316; 33 U.S.C. § 1413; 40 CF.R Parts 230 and 231; 33
C. F.R Parts 320-330)

These regul ations provide requirenents for the discharge of dredged or fill material to
waters of the U S. and are applicable to any in-water work. The sedi nent dredgi ng and
cappi ng el ements of the Sel ected Renedy are subject to the requirenments of Section
404(b)(1). Mtigation requirenments associated with the remedy selected for QU 06 will be
addressed as part of the 404 process. A Biological Assessnment (BA) is currently being
prepared by EPA to neet the substantive requirenments of the Section 404 Permit. Mtigation
is also required to conpensate for the |oss of approxinately 0.2 acre of intertidal

habitat in the Yacht Basin.

Federal Endangered Species Act of 1973 (16 U S.C. § 1531 et seq., 50 CF. R Parts 200
and 402)/ Mari ne Mammal Protection Act (16 U S.C. § 1361 et. seq.)



This regulation is applicable to any renedial actions perforned at the Site, as this area
is potential habitat for threatened and/ or endangered speci es. Best Managenent Practices
(BMPs) required to ensure full conpliance with ESA requirenents will be addressed and
inplenented. EPA is currently preparing a BA to neet the substantive requirenments of the
Section 404 Pernmit. At this tinme EPAis infornmally consulting with the National Marine
Fisheries and the U S. Fish and Wldlife Service on the renedial actions.

Ri vers and Harbors Appropriations Act (33 U.S.C. § 403, 33 CF. R Part 322)

Section 10 of this Act establishes permt requirenents for activities that may obstruct or
alter a navigable waterway; activities that could i npede navi gation and commerce are
prohi bited. These substantive pernit requirenents are applicable to dredgi ng and cappi ng.

Shorel i ne Managerment Act (R C W § 90.58, WAC 173-14 through 173-28); Coastal Zone
Managenent Act (16 U S.C. § 1451 et seq., 15 CF. R Part 923)

These statutes and regul ati ons are applicable to capping activities in the shoreline area.
State Aquatic Lands Managenent Laws (R CW § 79.90-79.96, WAC 332-30)

The State Aquatic Lands Managenent Laws are applicable. The final renmedy nust be
consistent with state laws that pronote environnental protection, public access, water
dependent uses, and uses of renewabl e resources that generate revenue to the state in a
manner consistent with these nanagenent goals.

Resour ce Conservation and Recovery Act (40 C.F. . Part 261.4(Qq))

This regulation is applicable and provi des an exenption in determ ning that contam nated
sedi nents dredged under the requirenments of Section 404 of the Cean Water Act are not
cl assified as RCRA hazardous waste.

Native Anerican Land dainms Acts I|ncluding Washi ngton | ndian (Puyal | up) Land d ai ns
Settlenent Act (25 U.S.C. § 1773)/Puyallup Tribe of Indians Settlenent Act of 1989

The Puyal lup Tribe of Indians Settlenment Act of 1989 is relevant and appropriate in that
the Puyallup Tribe maintains certain rights pertaining to fisheries resources and
associ ated habitat.

Archeol ogical and H storical Preservation Act (16 U S. C. 8§ 4699)

This statute is applicable and requires that significant scientific, pre-historical, or
archeol ogi cal data be preserved if present on the Site.

Federal Gean Air Act (42 U.S.C. 8 7401 et. seq., 40 CF.R Part 50)/Washington dean Air
Act (R C W § 70.94, WAC 173-400 and-460)

Air quality statutes and regul ati ons would be applicable if dust is generated as part of
sedi nent dewatering/handling or if emssions are created by facilities used to treat water
produced during sedi nent dewatering.

To Be Consi dered (TBCs)

TBC itens are state and | ocal ordinances, advisories, guidance docurments or other
requirenents that, although not ARARs, nay be used in determ ning the appropriate extent
and nmanner of cleanup. CGenerally, TBC requirenents are used when no federal or state
requirenents exist for a particular situation. Alist of TBCs for the Site include:

. Puget Sound Water Quality Managenent Plan. Defines objectives for standards
regardi ng the confined di sposal of contam nated sedinent. Al though the Sel ected
Remedy does not include a CAD, the standards presented in the Puget Sound \Water



Qual ity Managenent Plan nay be useful with respect to the design and construction of
a sedinent cap (e. g., selection of inport cap naterial).

. Standards for Confined D sposal of Contam nated Sedi nents, Washi ngton Departnent of
Ecol ogy (January 1990). Quidelines for assessing the suitability of dredged nateri al
for unconfined disposal relevant to cap naterial specifications.

. Area of Contami nation Interprogram Policy, Washi ngton Departnent of Ecol ogy.
Qui del i nes for nanagenent of dredged sediment neeting the criteria as a state
danger ous wast e.

. Sedi nent O eanup Standards Users Manual, Washi ngton Departnent of Ecol ogy. Qui dance
for inplenenting the sedinent cleanup decision process for contam nated sedi nents.

. Sedi nent Source Control Standards Users Manual, Washi ngton Departnent of Ecol ogy
(June 1993). Quidance for inplenenting the Sedi ment Source Control Standards

. Local Shoreline Master Program Quidelines for nanagi ng devel opnent of shorelines to
preserve natural resources while protecting public access and navigation.

. Devel opnent of Sedinent Quality Criteria for the Protection of Human Health: Tier
Report, Washington State Office of Toxic Substances (1995). Proposes draft sedi nent
qual ity standards based on risks to humans.

13. 3 Cost-Effectiveness

The estinmated present worth cost for the Selected Renedy is $19.2 mllion and is
consi dered cost-effective. The $19.2 nillion estimated cost is divided between groundwater
and marine sedinent renedies as foll ows:

Institutional Controls and Long-Term Monitoring

Components of Groundwater Renmedy (Alternative GM#B) . . . . . . . . . $1.8nmllion
Sedi nents Renedy, Nearshore/Ofshore Area (Alternative S-1C. . . . . $11.6 mllion
Sedi nents Renedy, Yacht Basin (Alternative SS2D). . . . . . . . . . . $51nmllion
Sedi nents Renedy, Northshore Area (Alternative S$30. . . . . . . . . $0.7nmllion

Total $ 19.2 mllion

This estimate does not include the cost for any QU 02 renedy el enment that may benefit
gr oundwat er .

In making a determ nation regardi ng cost-effectiveness, the followi ng definition was used:
“A renedy shall be cost- effective if its costs are proportional to its overal
effectiveness.” (NCP, Section 300.430(f)(1 )(ii)(D). This was acconplished by eval uating
the “ overall effectiveness” of those alternatives that satisfied the threshold criteria
(i.e., were both protective of human health and the environment and ARAR- conpliant).
Overal | effectiveness was eval uated by assessing three of the five balancing criteria in
conbi nation (long-termeffectiveness and pernanence; reduction in toxicity, nmobility, and
vol ume through treatnent; and short-termeffectiveness). Overall effectiveness was then
conpared to costs to deternmine cost-effectiveness. The rel ati onship of the overal
effectiveness of this renedial alternative was deternmined to be proportional to its costs
and hence this alternative represents a reasonabl e value for the noney to be spent.

13.4 Wilization of Permanent Solutions and Alternative Treatnment (or Resource
Recovery) Technol ogi es to the Maxi num Extent Practicable

EPA has determined that the Sel ected Renedy represents the maxi mumextent to which
permanent sol utions and treatment technol ogies can be utilized in a practicable manner at
the Site. O those alternatives that are protective of human health and the environment



and conply with ARARs, EPA has determ ned that the Sel ected Renedy provides the best
bal ance of trade- offs in terns of the five balancing criteria, while al so considering,
the statutory preference for treatnent as a principal elenment. EPA al so considered the
bi as against offsite treatnent and di sposal, and considered state and comunity
acceptance when sel ecting the preferred renedy.

13.5 Preference for Treatnent as a Principal E enent

Treat nent of contam nated sedinent to reduce toxicity or nobility of contam nants is not
considered feasible. As stated previously, treatnment was eval uated for sedi nent cl eanup,
however it was not considered further for the follow ng reasons: First, in order to treat
the sedinents, they nust be renoved. This is difficult in the Nearshore /O fshore area of
QU 06 because the contami nation is very deep. Therefore, the chance of |eaving

contam nation behind is very high. Second, since slag was poured to create the shoreline
in portions of the Nearshore area, dredging in this area would be difficult due to slope
stability issues. Third, the net benefit of treating the sedinents is in question as the
slag pieces within the sedinment natrix are already in a relatively imobile form(e.g.,
the slag does not tend to be bioavail able; see discussion in Section 5.2). Fourth, costs
associated with treatnment of the Yacht Basin sedinents woul d be disproportionate to the
costs associated with the current upland di sposal plan.

13. 6 Five-Year Review Requirenents

Because this remedy will result in hazardous substances, pollutants, or contam nants

remai ni ng onsite above levels that allow for unlimted use and unrestricted exposure, a
statutory review will be conducted within five years after initiation of the renedial
action to ensure that the remedy is, or will be, protective of human health and the
environnent. Additional groundwater interception or other controls nay be required in the
future if it is determ ned that groundwater cleanup |evels are not being met and

addi ti onal groundwater capture is practicable considering the expected reduction in risk
to human health and the environment. This issue will be assessed as part of the Five- Year
Revi ew process.

13. 7 Docurnentation of Significant Changes fromPreferred Alternative of
Proposed Pl an

The Proposed Plan for the Asarco Sedi ments/ G oundwater QU 06 was rel eased for public
comrent in January 2000. A public neeting was held on February 10, 2000, to present the
preferred remedy and solicit coments fromthe public. The Proposed Plan identified the
Preferred Remedy for QU 06 as conprising Alternative G¥B (groundwater) and Al ternatives
S-1C, S-2D, and S-3C (sedinents). EPA carefully reviewed all witten and oral comments
provi ded during the comment period. Based on the coments received, two ninor changes have
been incorporated into the Sel ected Remedy:

. Reducti on of Sedinent Cap Thickness from1l Meter to 3 Feet. The Preferred Renedy
identified in the Proposed Plan called for a 1-meter (39-inch) cap in the
Near shore/ Offshore Area (18 acres). The Selected Renmedy identified in this ROD calls
for this area to be capped with 3 feet (36 inches) of clean material. This change is
based on a reeval uation of the depths to which burrow ng organi sns are reported to
penetrate the cap. This re- evaluation determned that a 36-inch cap wll
effectively isolate the contaminated sedinments fromthe biota and overlying water as
well as a 39-inch cap. Therefore, the Selected Renedy will be protective of human
heal th and the environnent.

. Possi bl e Dredgi ng of the Northshore Area. The Preferred Renmedy identified in the
Proposed Pl an called for capping contam nated sediments in the Northshore area (1.5
acres). The Selected Renedy calls for this area to be capped but acknow edges that
dredgi ng may be determ ned to be appropriate dependi ng on engi neering consi derations
assessed during the renedial design. As such, dredging will be reevaluated as part



of the remedi al design process. Either capping or dredging would be protective of
human heal th and the environnent.

The above-referenced renedy nodificati ons coul d have been reasonably antici pated based on
the information in the Proposed Plan. Therefore, additional public comment on these
changes is not required



PART 111
Responsi veness Summrary

I nt roducti on

Thi s Responsi veness Summary provides EPA's responses to coments on the Proposed Plan for
t he Asarco Sedi ments/ G oundwater Operable Unit 06 (EPA, January 2000a). Conments were
received fromcitizens, corporate and community organizations, and governnent agencies
The Responsi veness Summary incl udes responses to both witten and oral coments received
during the 60- day comment period (January 26 to March 25, 2000). Copies of the witten
comrents received are provided in Appendix D. Oral comments were received during the
public neeting on February 10, 2000. The transcript fromthis neeting is available in
EPA' s Administrative Record for the Asarco Sedinents/ G oundwater Operable Unit 06.

EPA has grouped the comrents and correspondi ng responses into 15 topics:

. Site Risks

. Sedi nent | npact/ Renedi ati on Area

. Al ternatives to Sedi nent Cappi ng

. Protectiveness and Effectiveness of Sedi ment Cappi ng Renedy
. Sedi nent Cap Thi ckness

. Sedi nent Dr edgi ng

. Institutional Concerns Regarding Sedi ment Capping

. G oundwat er Extraction and Treat ment

. Renedi ati on Coal s/ Level s (G oundwat er)

. Renedi ati on Coal s/ Level s (Sedi nent)

. Remedy Costs

. Endangered Speci es Act and Biol ogi cal Assessnent |ssues
. Nat ural Resource Mtigation

. Long- Term Moni tori ng

. Q her Comment s

The Responsi veness Sunmary addresses each comment received. The comments are nunbered for
conveni ence and cross-referenci ng purposes. They are reproduced as received by EPA
(witten comments) or as cited in the transcript of the February 10, 2000 public neeting
(oral comments). Exceptions are EPA annotations in the comments; these are noted as
italicized text within brackets (e.g., [EPA annotation ...]). Comment letters or ora
comrent s addressing nore than one i ssue have been divided and presented under the above-
ref erenced topic headings. Each comment is presented in non-italicized font. EPA responses
are italicized. Also note that references to page and section nunbers in the coments
refer to the Proposed Pl an.

Site R sks

Comment No. 1

Comment: Pg. 9, 3rd full para. This paragraph conpares site tissue concentrations to
reference tissue concentrations and ignored the sections of the Phase 1 Data Report that
showed “... the site station tissue chemstry was found to be indistinguishable fromthe
reference station tissue chemstry in all cases (see Table 8-3).” In other words, the
differences were not statistically significant. Further, it is not appropriate

to state that tissue concentrations are el evated w thout providing any risk context.
Anyone that only gets this far reading the docunent nay not |earn that these tissue
concentrations are acceptable using EPA's risk criteria, as stated later in the Proposed
Pl an.

Response: EPA acknow edges that extensive details regarding site risk are not provided in
the Proposed Plan. However, the text in the Proposed Plan is accurate as witten, and the
reader is referred to the Phase 1 report for additional details regarding site risk



Comment _No 2

Comment : 5.1 Human Heal th Screeni ng Ri sk Assessnent

Sedi nents: In determ ning human health risks associated with eating fish caught within the
site, the low end range (1 gramper day of fish) was selected to represent the consunption
of an infrequent sports fisherperson who mght eat fish fromthe waters off the facility a
few tinmes each year. The greater Commencenent Bay area hosts a nunber of ethnic
communities who routinely fish for subsistence. Because of easy access, the waters al ong
Rust on \Way/ Asar co/ Poi nt Defiance are a popul ar fishing spot for nenbers of these
communities. W believe that the assunption of 1 gram per day of fish does not consider

t he subsistence harvest practiced by nenbers of these comrunities and needs to be

i ncreased accordingly.

Response: EPA concurs. The risk associated with recreational and subsistence users was
addressed in the risk assessnment. In this risk assessnent, EPA assunmed 290 grans per day
of fish consunption for the subsistence user. This risk is discussed in the third

par agraph on page 12 of the Proposed Plan and Section 7 of this ROD.

Comment No. 3

Comment: (Section 8.1) Do you understand why fish tissue renained bel ow ri sk threshol ds
even though groundwat er exceeds human health risk based | evels for fish consunption? If
not, how can you be sure that the environmental conditions which allow this to happen wll
remai n constant?

Response: The human health risk values were calculated fromfish tissue collected at the
Site. In other words, the fish collected were exposed to site groundwater and the waters
and narine sedinents of Commencenent Bay. The fish collected were not just exposed to
groundwat er. Therefore, collection of site-specific tissue data is the nost representative
of actual site conditions. The groundwater risk nunbers referenced above assune that the
organisns will be exposed to contami nated groundwater only, and not to surface water and
sedinent as well. Therefore, the data collected as part of the site investigations are
nost applicable to the actual site conditions

As for future site conditions, EPA believes that the conditions at the Site will, at
| east, remain the sane, or inprove due to the renedial actions planned for the Site.

Sedi nent | npact/ Renedi ati on Area

Comment No. 4

Comrent : As Asarco understands the Expanded RI/ FS data and the Proposed Plan, all
inpacted areas that require renediation and can practicably be renediated will be
renmedi at ed. However, the use of the terns “noderately inpacted” and “mininally inpacted”
in the Proposed Plan are potentially msleading and may inply that sone inpacted areas
will not be remedi ated. These ternms al so seemto ignore the sophisticated approach that
EPA and Asarco have taken to identify and characterize areas with contam nant effects
Asarco woul d prefer that areas sinply be identified as “ inpacted” and “non-inpacted” as
deternmined by the preponderance of evidence approach and the extensive sedi ment

effects data.

The approach to identification of inpacted areas presented by Asarco in Phase 1 of the
Expanded RI/FS was substantially nore conpl ex and conpl ete than the approach described in
the Proposed Plan. In conparison to the Phase 1 approach, it is extrenely sinplistic to
use “benthic results to identify the nost highly inpacted areas....” Asarco prefers to
base inpact determ nations on all of the detailed sanpling and data anal ysis work that
Asarco and EPA have conducted rather than the highly sinplistic approach described in the
Proposed Plan, which is only a slight nodification of the Sedi nent Managenent Standards
(SMB) .



In Phase 1, Asarco eval uated neasures of chemi stry, bioassays, benthic comunity results
and ot her types of sanpling (e.g., pore water chem stry, pore water bioassays, tissue
chem stry, sequential extraction analyses of slag) to determ ne those neasures that
appeared to be nost highly correlated. The benthic results were evaluated in many ways
including relatively sinplistic SMB neasures and nmuch nore powerful data analysis tools
(e.g., proportional simlarity index and principal coordinates analysis). Al of these
neasures were eval uated and chem stry, sedinment bioassays, and nunerous neasures of
bent hi ¢ abundance and diversity were used in the final preponderance-of-evidence approach
In this approach, sonme benthic community nmeasures were given greater weighting than ot her
bent hi ¢ nmeasures, sedi ment bi oassays, and chem stry. Bul k sedinent chemistry results were
given the | east weight in the preponderance-of - evi dence approach. Sone other evi dence was
judged to be inappropriate for use in cleanup decisions.

The purpose of the preponderance-of-evi dence approach was to define those areas exhibiting
contam nant effects. No “noderate inpact areas” were defined in the Phase 1 Report. The
preponder ance- of - evi dence either “tipped the scale” into contaninant effects designation
or it did not. Thus, one significantly different bioassay result or a particularly high
chem stry result does not indicate a “nobderately inpacted” area. In such cases, the
preponder ance of other evidence (nainly various neasures of the benthic community)
indicates that this area is not inpacted. Defining stations that have one significantly

di fferent bioassay and/or chemistry result as “noderately inpacted” ignores all of the

evi dence presented in the Phase 1 and 2 Reports that clearly indicate the effects of slag
may confound typical SMS interpretations of bioassay and particularly bul k sedi ment
chem stry results. The preponderance-of - evi dence approach was not designed to define
bet ween” or “noderately inpacted’” areas (see Responses to comrents on Phase 1 Report).
Consequent |y, Asarco has never agreed to the proposed definitions of noderately inpacted
ar eas.

in

In the Proposed Plan, the only areas that receive the designation “non-inpacted” are those
that do not exceed the bul k sedinent chenistry Sedinent Quality Standard (SQ@). Asarco has
collected and reported a vast anmount of information indicating that where slag particles
are present, bulk sediment chemstry is often irrelevant to the actual toxicity of the
sedi nents. Sone sedinent stations at the Asarco site were well above the S@ and showed no
ot her evidence by any neasure of contaninant effects, yet in Section 5.2 of the Proposed
Pl an these stations are defined as “mnimally inpacted.” Because there is no evi dence of
contam nant effects, it is inappropriate to define these stations as inpacted in anyway.

The reason described for the mnimal inpact designation is that the sedinents “may have
inmpacts in the future” However, EPA provides no scientific evidence to clarify what action
or event night reasonably be expected to cause these sedinments to have inpacts in the
future. There is no evidence available fromany of the nunerous studies conpleted to
support this supposition of potential future inpacts. Al available information
particularly regarding slag nmetals availability (e.g., the sequential extraction analysis)
and the present healthy state of the benthic community, do not support this supposition
Because there is no evidence that these sediments woul d reasonably pose future inpacts

t hese sedi ments shoul d be designated as “non-inpacted.”

Simlarly, Asarco does not agree that stations with “mnor biol ogical CSL exceedances”
shoul d be designated as “mnimally inpacted.” As stated in the previous comrent, Asarco
believes this sinplistic approach ignores the preponderance of evidence for these stations
( all the other benthic and / or bioassay neasures) that indicate these stations are not
inmpacted in any way. These stations should al so be designated as “non-inpacted.”

Finally, consistent with the above comments, the remedi ati on area shoul d be defined sinply
as “inpacted stations” not “severely inpacted stations.”

Response: A range of biological effects were identified at the various sanmpling |ocations.
There are many areas that show sone inpact, but not sufficient inpact to warrant active
remediation. It is incorrect to ignore these “gray” areas, and only use the terns
“inpacted” and “non-inpacted.” Therefore, EPA will continue to use the terns “noderately”



and “mnimally” inpacted when discussing the site sedinents. The fact that the Phase 1
report did not use these terns is irrelevant, since one of the nain goals of that report
was to identify areas requiring active renedi ati on

The goal of the preponderance of evidence approach was to assess each station using al
possi bl e data. The goal was not to assess all stations fromthe “ black and white”
perspective as either “in” or “out” of the cleanup area (e.g., EPA never determ ned that
this approach would only result in two categories of stations: inpacted and non-

i npacted). EPA has used the information fromthe preponderance of evidence approach, and
has assigned a category to the range of results received fromthat approach. EPA wl |l
therefore continue to use the terns "noderately inpacted” and “mnimally inpacted.”

Comment No. 5

Comment : 7.2 Sedi ment

In addition to the remedial alternatives presented in the proposed cl eanup pl an,
additional actions are required in the Non-Inpacted /Mnimally Inpacted Stations and
Moderately Inpacted Stations to ensure that these stations are renediated to neet al
State of Washington Criteria. (see 5.2 above)

Response: Based on the preponderance of evidence approach, the stations in the mnimally
i npacted and noderately inpacted areas will be nonitored to ensure they neet RAGs. Based

on this approach, these stations indicate sone inpact, but do not warrant active cl eanup

Comment No. 6

Comment : 5.2 Ecol ogi cal Ri sk Assessnent
Sedi nent :

Non- | npacted/ M ninmal ly | npacted Stations

Stations that have chemi cal concentrations greater than the state standards nust be
cl eaned up to neet Washington State standards. Additionally, those areas with mnor
bi ol ogi cal CSL exceedances nust be renedi ated as wel|.

Moderately Inpacted Stations

Stations falling within this category need to be renediated to neet Washington State
cl eanup standards.

Response: As di scussed above, based on the preponderance of evidence approach, the
stations in the mninally inpacted and noderately inpacted areas will be nonitored to
ensure they neet RAGCs. Based on this approach, these stations indicate sone inpact, but do
not warrant active cleanup. As stated in our previous responses, EPA has determ ned that
active cleanup in these areas woul d have a net negative environnental inpact.

Alternatives to Sedi ment Cappi ng

Comment No. 7

Comrent : The proposed pl an does not define the design life for the remedy. It is uncertain
how | ong nonitoring will occur, under what conditions nonitoring will be enhanced or
curtailed, and what will trigger contingency actions now and in the future. These and

ot her concerns |lead to uncertainty regarding the permanence of the renmedy and to questions
regardi ng how exhaustively nore pernmanent sol utions were expl ored.

For exanple, the proposal to cap the north nearshore unit is not supported by the
information and anal ysis. The costs shown denonstrate that dredging and upl and di sposal, a
nore pernmanent renedy, is |ess expensive. Costs associated with nitigation for habitat
impacts due to cap design, as well as a nunber of additional costs — including potenti al
conpensation for use of public aquatic lands — not included in the existing analysis, wll



increase the costs associated with the capping alternative. W therefore do not support
capping of this unit.

W al so believe that pernmanent solutions such as treatnent are viable. Vendors are
providing treatnment rates of around $29 per cubic yard. We encourage EPA to further
eval uate treatnent as part of the decision-naking process.

Response: The caps will be designed to cover the contam nated sedinents into perpetuity.
Moni toring and assessnment of the caps will occur regularly as required by the Operation
Mai nt enance, and Monitoring Plan (OMP). The OMWP will be devel oped by Asarco as part of
the remedi al design process. The OMP will identify thresholds where new or revised

noni toring, maintenance, or renedial actions will be triggered

DNR is correct that dredging with upland disposal (assuming it is placed onsite) is
slightly | ess expensive than capping. EPA will require that dredgi ng be considered for
this area during renedial design. The ROD acknow edges that dredgi ng of the Northshore
area may occur in lieu of capping depending on the outcome of renedial design eval uations.

Mtigation is not included in the cost for any alternative, because it has not been
determ ned what mtigation is required

Potential treatnment of marine sedinents was eval uated by EPA as part of the Feasibility
Study process. Several technol ogi es groups were eval uated including thernal destruction,
thernal desorption, chem cal separation, sediment washing, and in- place solidification/
stabilization. As part of this evaluation, EPA did not identify any established treatnent
options for sedinents that are reliable and cost-effective.

Comment No. 8

Comment : The proposal for the sedinents unit does not adequately provide for long- term
isolation of materials. For exanple, the porous slag slopes and inconplete arnoring will
result in continued release of fine-grained slag particulates to the nearshore sedinents.
More innovative alternatives to reduce the slopes to allow nore effective arnoring or to
isolate the peninsula in sonme other way need to be nore thoroughly anal yzed. The benefits

and total costs (including on-going source control, |ong-termoperati on and nai nt enance
and contingency actions) associated with all potential alternatives need to be fully
evaluated in order to nmake wel | -inforned decisions.

Response: The coment appears to be focused on the possibility of slag particles being
eroded fromthe slag face and deposited on the cap material or other sedinents. Arnoring
of the slag slopes at the shoreline was specifically addressed by the 1995 RCD for
Qperable Unit 02 (i.e., Asarco Tacona Snelter and Breakwater Peninsula ROD, which
addressed upl and conditions). At present, the remedi al design for the shoreline arnoring
systemis nearly conplete. The design incorporates engineering features to mnimze
erosion of the slag face

Protectiveness and Effectiveness of Sedi ment Cappi ng Renedy

Comment No. 9

Comrent: (Section 9.2.1) The likely static and dynanic slope stability risks indicate the
need for a nmore permanent sol ution

Response: The stability of the sediment cap and associ ated perineter side slopes will be
addr essed during remedi al design

Comment No. 10

Comment : (Section 9.2.4) What is the contingency for heavy erosion of the cap?

Response: The responsible parties will be responsible for naintaining an isolating cap at
the Site. The Operations, Maintenance, and Monitoring Plan (OMP) w || address conti ngency



actions for erosion of the cap (e.g., placenent of additional naterial should a
significant anount of naterial erode fromthe cap).

Comment No. 11

Comment: Pg. 22, Sec. 8.1 Overall Protection of Human Health and the Environnent,

G oundwater: There isn’t any discussion of how the range of alternatives will protect the
envi ronnent of Commencenent Bay, which receives the dischargi ng groundwater. The narine
habi tat of Conmmencenent Bay is conposed of the waters of Commencenent Bay as well as the
sedi ment s.

Response: Comment noted. Section 10 of the ROD addresses how the renedy for groundwater is
protective of the marine environment of Commencenent Bay.

Comment No. 12

Comment : Pg. 25, Sec. 8.3, Long-Term Effectiveness and Permanence, Sediment: NOAA agrees
with the analysis in the Proposed Pl an and supports the preferred approach which is to
di spose dredged contam nated sedinents in the upland containment facility with other
contam nated naterials. The consolidation of contaninated site materials into a few

engi neered upland facilities is expected to make | ong-term operation, maintenance and
nmonitoring of these disposal facilities nore efficient and reliable than woul d di sposal
into near- shore or sub- aquatic disposal facilities.

Response: Conment not ed.
Sedi ment Cap Thi ckness

Comment No. 13

Comrent : EPA's Proposed Plan for the Asarco Sedi ments /G oundwater Operable Unit provides
for sedinents to “be capped with a mininumof 1 neter of clean sedinent froman upl and
source.” None of the information Asarco has devel oped during the sedi ment investigations
justifies the “mnimumof 1 nmeter” thickness. Asarco is concerned that EPA has specified a
consi derably thicker cap than is necessary for protection of the environnent of
Comrencenent Bay and human heal t h.

EPA proposes a minimum cap thickness rather than a nomnal cap thickness as well as an
increase fromthe 0.6 m(60 cmor 2 ft) cap proposed in the Refinement of Remedy
(Paranetrix, 2000) to the thicker 1 mcap. These increases represent alnost tw ce as much
cap naterial as originally considered by Asarco and evaluated in the pilot cap tests.
Thus, the EPA proposal woul d be considerably nmore expensive than the Asarco proposal of a
nom nal cap thickness of 0.6 m

No evi dence has been provided by EPA that the considerably thicker cap will provide
greater protection of the environnment in Commencenent Bay. Requiring the ninimum cap
thickness of 1 mrequires technical or scientific justification that this increase woul d
provide a substantial increase in protection. No such justification has been provi ded by
EPA or any other entity in the Asarco Sedi ments evaluations. It appears then, that EPA' s
requirenent for a mnimum1 meter cap is arbitrary, capricious and beyond the scope of the
agency’s authority given the persuasive evidence for a nomnal 0.6 meter cap in the pilot
study. Al so, under the National Contingency Plan, selected renedies are required to be
cost- effective. If a renedy is both protective of human health and the environnment, and
neets ARARs, it mnust al so be cost-effective. 40 CFR § 300.430(f)(1)(ii)(D). Under the
regul ation, cost-effectiveness is determ ned by evaluating three criteria — long-term

ef fectiveness and permanence, reduction of toxicity, nobility or volunme through treatnent,
and short-termeffectiveness. One then conpares overall effectiveness with cost to see
whet her the cost is proportional to effectiveness. Both a nomnal 0.6 neter cap and a
mnimm1l meter cap are protective of human health and the environment and neet ARARs.
However, the cost increase attributable to the minimum1 neter cap is disproportionate to
its effectiveness given that the nonminal 0.6 neter cap is equally effective. If the remedy
is not cost- effective, EPA can't select it.



The rationale for requirement of a mninmumcap thickness of 1 mappears to have its
origins in the Navy Honeport deliberations of the 1980" s. At that tinme, deepwater

di sposal and cappi ng of Everett Harbor sedinents dredged fromthe Honeport site was
proposed. Qpponents to this action naintained that a minimumcap thickness of 1 mshould
be required to elimnate any potential that the contani nated harbor sedinents woul d be
exposed i f ghost shrinp should burrowinto the cap. This was based on the theory

that ghost shrinp can burrow up to nearly 1 mdeep, and that their burrow ng woul d nove
sufficient quantities of contami nated sedinents to the surface to incur a risk to the
nmari ne environment.

Asarco has searched, but been unable to find factual information that supports this
concern. There appears to be a m sconception that the burrow ng shrinps (ghost shrinp and
/or blue nud shrinp) are a denonstrated threat to a sedinent cap in Puget Sound. The
potential threat of these shrinp is that their burrowing activities will lead to

suf ficient contam nated sedinment redistributed to the surface layers of the cap to raise
contam nant | evel s above biol ogical effects concentrations. This would require the shrinp
to:

. Burrow to depths that woul d penetrate well into the existing sedinents or

. Actively burrow wi thin the contam nated sedi nents noving | arge vol unes of the
contami nated sedinent to the surface, or

. Pump | arge anobunts of water through the contaninated sedi nents extracting
substantial concentrations of netals

None of these actions are probable.

It is valuable to review what is known about the |ocal species of burrowi ng shrinp. There
are two species of subtidal burrowing shrinp in Puget Sound, ghost shrinp (Neotrypaea
californiensis formerly Callianassa californiensis) and the blue mud shrinp (Upogebia
pugettensis). Neotrypaea lives prinmarily at mddle intertidal |evels, comonly decreasing
in abundance at lower intertidal elevations due to predation ( Posey 1985, Posey 1986

Swi nbanks and Lut ernauer 1987). Upogebia also tends to be intertidal but is found commonly
at lower elevations. Both species are also found in subtidal areas. Neotrypaea is a
deposit feeder that actively burrows in the top 10 cmof the sedinents where it al so
constructs a single |less active extension of its burrow generally about 30 cm deep, but
soneti mes as deep 40-50 cm ( Swi nbanks and Murray 1981). Upogebia is a filter feeder

that forms a lined burrow that remains constant over time. Its burrowis Y shaped with the
| ower extension reaching as deep as 50- 60 cm Upogebi a appears to actively punp water

t hrough the U shaped upper portion of its burrow to obtain food

To our know edge there have been no investigations denonstrating that sufficient nunbers
of ghost shrinp are likely to burrow to sufficient depths and nove sufficient material to
represent any denonstrated risk to the marine environnent. W believe it is nore likely
that small nunbers of ghost shrinp mght burrow as deep as 60 cmin a cap, and that if
they did the quantity of material they would nmove woul d not raise surface concentrations
of metals to near the sedinent quality standards. Upogebi a does punp water through the
upper portions of its burrows to provide food and oxygen. Because its burrows are |ined
and the active punping is likely restricted to the upper U shaped portion of their
burrows, there is little reason to expect that this water flow would extract neasurable
| evel s of contaninants even if the bottom of the burrow did extend into contam nated
sedi ment s.

Asarco has been unable to find any reports of burrowi ng shrinp actually changing the
contam nant concentrati ons of sedinents within a cap, or at the surface of a cap. The
concern for contam nant redistribution appears to be theoretical rather than denonstrated.

Asarco al so believes there is little risk in providing a 60-cmcap. Additional cap
material can be added at a later date if nmonitoring determines there is actual evidence



that ghost shrinp or other neans are noving contam nants to the upper layer of the cap
The Proposed Plan (page 31) provides for the addition of material if nonitoring indicates
additional naterial is warranted.

Response: Based on the depth of burrowi ng organi sms known to be present at the Asarco
facility, EPA supports the placenment of a 3- foot cap at the Site. This cap thickness (3
feet or approxinmately 90 centineters) is slightly different fromthe thi ckness proposed in
the Proposed Plan (1 neter or 100 centineters). As supported by the informati on bel ow, EPA
believes a 3-foot cap is necessary to protect hunman health and the environnent and to
ensure long-termeffectiveness and pernanence, but yet still be cost-effective. The EPA s
preferred alternative is not “arbitrary and caprici ous and beyond the scope of EPA's
authority,” as stated in the above comment. For the reasons described bel ow, EPA does not
believe that the 0.6-nmeter (2-foot) cap proposed by Asarco is protective of the
environnent or effective in the long term

EPA's rationale for placing a 3-foot cap at the Site is based on the fact that
bioturbation at this Site nay extend to depths of approxi mately 30 i nches (0.75 neter).
The depth of bioturbation, which is based on the type of organisns that may i nhabit the
cap after cleanup, may be significant at the Site due to the presence of Neotrypaea
californiensis (formerly Callianassa californiensis). This shrinp has been docunented at
the pilot cap, and tends to build extensive burrows with nultiple entrances. Burrow ng
activities are significant in the upper 50 centinmeters (20 inches) of sediment (Hornig et
al 1989, Giffis 1991, Swi nbanks et al 1987, Posey 1986, and Ot et al 1976), and sone
research states that burrows can extend to depths of approximately 30 inches ( or 0.75
neters) (Kaestner 1980, Hornig et al 1989). Further, both the depth of potential burrow ng
activity and the inpact of the burrowi ng activities on sedi ment characteristics need to be
taken i nto account when selecting a cap thickness for the Site. Even if a shrinp does not
penetrate the entire cap, the burrows alter the characteristics of the sedinment ( higher
wat er content, finer grained) such that the sedinent nmay becone nore prone to erosion and
transport fromthe Site.

In addition, Callianassa are capable of redistributing a significant volune of subsurface
sedinent to the surface if they colonize a cap. At the Denny Way cap in E liott Bay,

Cal l i anassa were found at densities of 8-10/nR at six nonths after capping, and between
38-66/n2 at 18 nonths after capping. At the latter density at the Denny Way Cap,

Cal l i anassa was estimated to be redistributing 1.2 to 5.4 kg/ nm2/day of subsurface sedi nent
to the cap surface. Further, as indicated by the results of the pilot cap study conducted
at the Site, a fewinches of mxing occurs within the bottomof the clean cap nmateria
during cap placenent. To insure an effective cap, these local data (regarding the vol ume
of sedinent noved by organi sms and the anmount of mxing that occurs during cap pl acenent)
indicate that a mininmumcap thickness of 3 feet is appropriate to mnimze disturbance
and recycling of the contami nated sedinents to the surface.

In conclusion, since the presence of these burrow ng organi sms has been docunented at the
Site, and there is evidence to indicate these organi sns burrow to approximately 30 inches,
EPA supports a minimm 3-foot (36 inch) cap. A cap of this thickness would provide the
long- termisolation that is necessary for this renedial action

Further, the Refinement of Renedy Report (Hydrometrics, January 2000) proposed a m ni num
cap thickness of 2 feet, not a noninal thickness of 0.6 nmeter (or approxinmately 2 feet),

as stated in the comrent. EPA is currently proposing a cap with a mnimumthi ckness of 3
feet. This difference in cap thickness does not represent tw ce the volume of material as
stated in the comment.

Comment No. 14

Comment : (Section 8.1) Wre the full range of potential organi sns consi dered when
determi ning the thickness of cap necessary to prevent recontanination due to bioturbation?

Response: Yes. See the response (above) to Comment No. 13



Comment No. 15

Comment: Pg. 29, Sec. 9.2.1 In Situ Sedinent Capping: [As stated in the Proposed Plan] “In
situ capping is the Preferred Alternative for the Nearshore /Offshore area and Northshore
area. Approxinmately 88,000 sqg. yd. (18 acres) of existing contam nated sedinments in the
Nearshore /O fshore area will be capped with a minimumof 1 nmeter of clean sediment from
an upl and source and approxi mately 7,000 sq. yd. (1.5 acres) of existing contam nated
sedinents in the Northshore area will be capped with a minimumof 1 neter of clean

sedi nent. The cap thickness will be designed such that it provides chemcal isolation, is
stabl e, and provides a cap surface that will allow recol onization of benthic comunities.”

Wil e NOAA was originally pessimstic about the feasibility of capping the contam nated
sedinents in the remaining Nearshore and Offshore Units, the initial results of the Pilot
Proj ect supports this approach. Goviously, a fairly coarse material (sand and gravel) will
be needed; such naterials are often lowin organic content (usually in the silt and clay
fractions). However, it would be desirable if there is sone way that increased organic
content could be incorporated into the capping material to enhance bi ol ogi ca

repopul ation. This is a challenge since the organics are usually associated with the finer
conponents whi ch can be swept away by the currents during enpl acenent. EPA shoul d keep the
goal of benthic recolonization in mnd during design

NOAA bel i eves that nothing less than a 1- neter cap will effectively isolate contam nated
sedinent at the ASARCO site. One of the objectives for the sedi nent conponent of the
remedy is “Restore and preserve aquatic habitats by liniting and/or preventing the
exposure of environnmental receptors to sedinents with contam nants above Washington State
Sedi nent Managenent Standards (SMB, WAC 173-204)" (See bottomof pg. 16). In order to
acconplish this goal, the habitat value of the sedinments nust be restored. It is likely
that burrowi ng organisms will recolonize the cap material soon after it is placed, as
occurred in the pilot study cap at the site (see the nonitoring reports prepared for
Asarco by Paranetrix, Inc.). One organi smthought to inhabit the sedinent offshore of the
Asarco facility is a ghost shrinp (also called nud shrinp). This organismis known to
construct burrows 2 feet deep (Garnman, personal communication). G her researchers report
that ghost shrinp burrowto a depth of three feet (Ricketts and Calvin, 1962). Based on
this information, we conclude that one neter is the mninmumcap thickness that woul d be
effective. It is necessary to isolate contaninated sedi nent from ghost shrinp and ot her
burrowi ng organisms to prevent the biota fromfacilitating transfer of the contamnants to
the sedi ment surface, the water columm, and to higher trophic level organisns (G F.

Ri edel et. al., 1989).

Response: EPA concurs with NOAA' s comment. Benthic recolonization will be considered
during design of the cap, and EPA continues to support a 3-foot-thick cap for the Site

Sedi ment Dredgi ng

Comment No. 16

Comrent : The Proposed Pl an describes dredging to a depth of approxi mately 2 feet. This is
an acceptable depth to use to develop a conservative estimate of dredgi ng vol unme. However,
it needs to be nade clear that actual dredging depth will depend on the actual depth of
contanm nation that is verified to be present during Renedial Design and during actua
dredgi ng. There is no evidence of sedi ments exceedi ng cl eanup screening |evels ( CSLs)

bel ow a depth of 1 ft in the marina.

As part of the Phase 2 Expanded RI/FS, subsurface sedinment chemistry core sanples were
collected by divers at stations 5-0 and 5.5-0 in the yacht basin (Paranetrix 1996). The
upper |ayer of sediment that contains metals higher than CSLs was visually distinctive
fromthe deeper sedinents that did not exceed CSLs. Cores were observed to contain bl ack
sand in the upper 0.4 ft and gray sand from0.4 to 1.9 ft. Core sanples fromthe upper 1.0
ft exceeded CSLs for arsenic, copper, and zinc. Sanples from1.0 to 1. 9 ft were bel ow
CSLs.



Divers collected two additional core sanples fromthe shallow, shoreward side of the basin
in 1997. Rather than dividing the cores into 1- ft segnents, these cores were sectioned
according to visually distinctive changes in sedinent type. The core fromstation 5-0.9
was described as a dark olive colored sandy gravel in the upper 17 cm (0-6 ft). The 17 to
18 cmsection was gravel with shell debris. Copper exceeded the CSL in the upper section
and all netals tested were below CSLs in the 17 to 18 cmsection. The other core sanple
contained olive colored fine sand in the upper 21 cm (0.7 ft). The 21 to 37.5 cmsection
(0.7 to 1.2 ft) was silty sand with gravel and cobbl es. The upper section exceeded CSLs
for copper and nercury and the | ower section was |ess than the CSLs for all netals

anal yzed.

Addi tional core sanples will be collected in the spring of 2000 as part of the prelinnary
desi gn anal yses for yacht basin dredgi ng. These anal yses will hel p determ ne whet her
netal s exceeding CSLs are limted to the upper 1 ft of sedinments, or if deeper sedinents
exceed CSLs in any areas of the yacht basin.

Response: EPA acknow edges Asarco’s comment. The exact depth of dredging will depend on
the existing core infornmation, as well as the core information that will be collected in
the spring of 2000. Post-dredging confirmatory sanpling will also be required to confirm
adequat e renoval of contaninated sedi nents.

Comment No 17

Comment : Page 20, Table 7-3. The note for alternative S- 2D states: “As a contingency, if
all the contaninated material cannot be renoved fromthe Yacht Basin, dredging in the
Basi n foll owed by placenent of clean naterial nay occur.” EPA should acknow edge that slag
will remain in the Yacht Basin followi ng dredging and that this material, though it nay
exceed CSLs, has been shown to not exhibit contam nant effects at other areas of the Site.
It would not be possible to renove all the slag exceeding CSLs fromthe basin without
renmovi ng the entire breakwater peninsula, and dredging at the base of the peninsula will
need to be designed so that it does not destabilize steep slopes. Placenent of clean
material over the slag will not be necessary because the netals in slag are bound in a
rock- like formand are not necessarily available to the benthic comunity.

Response: EPA will depend on a tiered sanpling approach for deternmining if additiona
action in the Yacht Basin is necessary after initial dredging is conplete. As discussed in
Asarco’ s conment above, it is anticipated that the sediment below 1 to 2 feet in the Yacht
Basi n does not contain chenical concentrations above state Sediment Quality Standards (
however, an exception nmay be i medi ately next to the Breakwater Peninsula). Should
conditions warrant, however, EPA nay require placenment of a cap over a dredged surface as
one possible option for renediating parts of the Yacht Basin. Contingencies for addressing
these types of situations will be devel oped during the renedial design

Comment No. 18

Comment : EPA + Asarco shoul d consi der deeper dredgi ng between the road and a dock to
renmove contam nants and to facilitate passage of deeper draught Boats — contam nated
sedi nents have accurul ate from Asarco property to fill this area in to a di sadvant ageous
degree

Response: EPA's goal is to dredge the sedi ment where sanpl es indicate adverse biol ogica
effects. The exact depth of dredging will be further refined in [ ate 2000, after
addi ti onal sanpling has occurred in the Yacht Basin. As for dredging to accommodate
passage of deeper draught boats, Asarco has commtted to work directly with Tacona Yacht
Club nenbers on this issue. This collaborative effort will ensure the needs of boat owners
are bei ng addressed.

Comment No. 19

Comment : Make sure any Dredging Plan for the Yacht Basin includes indemification for
damage to Boats + houses and dockage. Make sure provision for tenporary noorage for



di spl aced boats is nade avail abl e.

Response: It is EPA's understanding that Asarco will work directly with the Yacht Basin
owners on i ndemification and tenporary noorage issues

Comment No. 20

Comment: Pg. 30, Sec. 9.2.2 Yacht Basin: [As stated in the Proposed Plan] “For the
dredging alternative, the material would be dewatered, and then placed in a controlled

upl and | ocation (known as Orescent Park, in the central part of the upland Facility), that
will be nonitored for many years. This allows for the |ong-termeffectiveness of the
remedy to be nonitored. Further, the nmobility of the contam nants woul d be reduced, as the
sedi ment would be in a location that does not have contact with water. There will also be
conti ngency plans should the upland cap begin to fail (i.e., get cracks init).”

Comment : NOAA supports the preferred alternative because it pernmanently renoves

contami nation froma site area that is perturbed by narina activities and only dredging to
renove the contamination will allowthe marina to continue operations in the future

wi thout restrictions on dredging. In addition, isolating the contam nated nmaterials in an
upland facility with contingencies for any incipient failure of the containment structure
shoul d be easy to nonitor and inplenment because these upland site areas al so win be used
for isolation of contanminated soils and/ or debris.

Response: EPA acknow edges NOAA' s support for the proposed renedies.

Comment No. 21

Coment: (Oral comrent provided at the February 10, 2000 public neeting)

Vell, | have a voice that doesn’t need a mcrophone. | would |like to once again address
the materials that have cone down on the site close to the shore both inside of the

br eakwat er and al ong our A dock, the part down there

Those sedi ments have cone down and the glacial till has come down with sedi nents because
it’s been blessed with those for decades as well. It has caused us a problemthat will be
a problemw th our agreenent with the park board. W |ease this property fromthe park
boar d.

And when this project as totally dreaned up cones to pass that there is a wal kway, a
pedestrian wal kway al ong there, we have unattractive boathouses on that side so that you
can see themfromthat wal kway. And the reason for that is that it is shallow there.

This | and that has cone down has nade the water shallow so | arger boats, |larger sailboats
cannot conme in there. Only small boats, inexpensive boats, can go in there because they' re
capabl e of backing out and turning around in a nornmal tide, where a larger boat can't do
it because it's too shallow there

So we have, one, the problemthat, | think, that the sedi nents nust be deeper there
because it's been built up over a period of time and not sluiced away. But we al so have
the problemof that naterial coming down in a way that nakes it so that we need that
dredged out, that material renoved for other reasons, and nmaterial that we had nothing to
do with depositing there as well as however nmuch arsenic there is.

And we would |ike to see what kind of help we could get in | ooking deeper into that
particul ar probl em when you consider the depth of the dredging or the anount of the
dredgi ng that you are going to do. Thank you

Response: Comment noted. EPA will take steps to see that Asarco coordinates with the
Taconma Yacht dub to address the coordination of dredging required for environnmenta
protection and possi bl e additional dredging that nmay be advantageous for navigation or
ot her purposes



Comment No. 22

Comment: (Oral comment provided at the February 10, 2000 public neeting)
Thank you.

Again, as chairnman of the board of trustees of Tacoma Yacht Club, | would like to
officially put in the record that we want to be included as nenbers of the teamthat work
on planning and desi gning the way that we would go about dredging. At |east being included
because of the 300- plus boats our nenbership has noored here plus the portion of the
basin that we | ease to a private operator for public noorings. There's another 200- plus
boat s.

W have a lot of responsibility there, and we don’t want to turn that responsibility over
wi thout having a say in just exactly howit's going to take place. So we want to
officially go on the record as making that request.

W will nmake the people available. W will nmke professional people available, and | think
probably will be an asset to the team Bottomline is, we'd like you to leave it al one but
I got a hunch you’'re probably not interested in that so we would want to be invol ved

Response: Comment noted. EPA will take steps to see that the responsible parties
coordinate with the Tacoma Yacht O ub regarding the dredgi ng and associ ated work that wll

occur in the Yacht Basin.

Comment No. 23

Comment: (Oral comrent provided at the February 10, 2000 public neeting)

Thank you. 1’'m Chuck Prowse of the Tacoma Yacht O ub, and Roy Brooks pretty well sumred up
everything that | wanted to say. | have sone concerns about details and that was prinmarily
the closure of the basin and its inpact on our use of boats, being able to nove them out
of the basin when we want to use them

Also I'd like to make a comment on a subject that was nentioned earlier and that was
control l'ing sediments generated during the dredgi ng operation and the proximty of this
basin to the Metro Parks aquarium There is a tidal current that runs parallel to the
shoreline here and it runs up to two knots. It runs right past our clubhouse and goes
right on down to the aquarium It would take any sedinent. that escaped out of the basin
right down to 5 the aquarium i nt ake.

Response: Comment noted. Suspended sedi nent caused by dredging will be controlled. The
details will be addressed during the renmedi al design

I nstitutional Concerns Regardi ng Sedi nent Capping

Comment No. 24

Comment : The current proposal includes the permanent capping of contaninated sedinments in
pl ace. Siting such permanent caps within the Gty of Tacoma Harbor Area - as the proposa
currently does - is problematic in that the caps may be inconsistent with constitutional
statutory and regul atory directives.

The main i ssues are:

. Cappi ng as a nechani smfor contani nated sedi nent storage is a non wat er-dependent
use. Non wat er-dependent uses in harbor areas are considered interimuses and can
only be allowed, if defined criteria are net (e.g., conpatibility and excepti ona
ci rcunst ance anal yses and ot her factors, Washington Administrative Code (WAQ)
332- 30- 137);



. Institutional controls (i.e., Regulated Navigation Area) likely necessary to
maintain the integrity of the capped areas will limt comrerce and navigation in a
Har bor Area. However, Harbor Areas are reserved for comerce and navigation in the
Washi ngton State Constitution; and

. Caps di splace navigation and i ncrease present navigational hazards.

In addition, some of the proposed cap appears to extend beyond the outer harbor line. This
is especially problematic because Article XV Section 1 of the Washington State
Constitution establishes that “the state shall never give, sell, or lease to any private
person, corporation, or association any rights whatever in the waters beyond such harbor
lines.”

If the proposed caps are authorized, the Gty of Tacoma's Harbor Area will have to be

adj usted, a tine-consum ng process subject to rules detailed in WAC 332-30-116. A Harbor
Area rel ocation should maintain or enhance the type and anount of harbor area needed to
neet | ong- term needs of water dependent conmerce. The relocation should al so naintain
adequat e space for navigation beyond the outer harbor line. After these findings are nmade,
there are other issues to be considered (see WAC 332-30-116(2)).

We have identified to EPA the value of the Asarco area as an inportant functiona
conponent to the overall Harbor Area in Commencenent Bay. W continue to encourage EPA to
define a plan that recognizes this inportant |and use role and that allows a bal ance

bet ween commer ce/ navi gati on and habitat functional needs. The cleanup plan shoul d not
inpact the existing deep draft capability at the site or |l essen the current and future
capacity for structures associated with navigation and commerce

Response: EPA offers a six part response

1. Capping as a Mechanismfor Contam nated Sedinment Storage is a Non
Wat er - Dependent Use - EPA does not intend capping as a tenporary or interim
remedy. EPA is, nandated by CERCLA to select the renedies that are permanent
to the maxi num extend practicable. EPA nust also performfive-year reviews to
ensure that the cap stays in place and remains protective. EPAwill require
the cap to be nonitored to ensure that it is continuing to protect hunan
health and the environment. |If EPA determnes that the cap is no | onger
protective, EPA can amend its ROD or issue an Expl anation of Significant
Difference (ESD) and nodify the renmedy if necessary.

EPA al so di sagrees that capping is a nonwater-dependent use. The regul ati ons define
“nonwat er - dependent use” as a “use that can operate in a |ocation other than on the
waterfront.” WAC 332-30-106(42). First, if EPA selects capping as the appropriate renmedy
then it must take place in the water; that is, it cannot logically exist in any |ocation
but on the water, thereby naking it water dependent as defined by the regul ations. WAC
332-30-106(71). Second, Washington's regul ations al so define the policy for “nonwater-
dependent use” as a “low priority use providing mninmmpublic benefits.” WAC 332-30-137
Cappi ng the sedinents to prevent harmto human health and the environnment does provide “
public benefits” and therefore does not fall under the regulatory policy.

2. Institutional Controls —Al though EPA nust inplenent institutional controls to
maintain the integrity of the cap, EPA does not believe that capping wll
i npede reasonably foreseeabl e uses of navigation and conmerce

3. Caps Displace Navigation and | ncrease Present Navigational Hazards —See
response to # 2, above

4, The Proposed Cap Appears to Extend Beyond the Quter Harbor Line —EPA is not
seeking to buy, lease, or receive rights to property. By choosing capping as a
remedy, EPA is trying to prevent further contam nation of the sediments. EPA
or the party performng the work, will need access to the waters to perform




the remedi ati on and subsequent nonitoring, but the property shall remain with
DNR.

5. Adjustrment of the Gty of Tacoma’s Harbor Area —EPA expects that DNR will
cooperate in nmaking any necessary and appropriate changes to | ega
desi gnations and in devel oping institutional controls to maintain the
protectiveness of the renedy so that hunman health and the environnment can be
pr ot ect ed.

6. Deep Draft Capability of the Site and Future Capacity for Structures
Associated Wth Navigation and Comrerce —See response to # 2, above

Comment No. 25

Comment : For public aquatic |ands, the state laws, the state Constitution, and the
existing policies, strategies, and guidance for inplenenting these |aws do not support the
use of public aquatic |lands for pernmanent storage of contami nated material. If
contamination is to be tenporarily stored on public aquatic |ands, the worst of the

contam nati on nust be renoved for treatnent or upland disposal, and the renaining

storage site nust be designed to allow future renoval for treatnent or upland di sposa

once technol ogy nakes it feasible to do so. Neither the alternatives analysis nor the
resul ting proposal to cap recogni zes or incorporates these standards for use of public
aquatic | ands.

Response: The laws and policies cited by DNR do not clearly address cl eanup issues,
including the suitability of capping as a renedy. EPA intends for capping to be a
permanent solution for the sedinments. EPA will require nonitoring of the cap to ensure its
stability and effectiveness. If EPA later determnes that the cap is not protecting hunman
health and the environnment, EPA can anend its ROD or issue an Explanation of Significant
Difference (ESD) to nodify the renedy

Groundwat er Extracti on and Treat nent

Comment No. 26

Comrent: W strongly support alternatives to actively renmove and treat contam nated
groundwat er, and we encourage a commitment to long-term intensive nmonitoring to determ ne
ef fectiveness of the renedy.

Response: Alternative GN¥C (Punp/ Treat and D scharge to Qutfalls) was eval uated as part of
the Feasibility Study. The punp/treat systemwoul d need to be operated into perpetuity
because the prinmary source material (slag) can not be renoved and will continue to
contribute contaminants to groundwater indefinitely. A punp/treat system such as
Alternative GMC woul d therefore not provide any permanent environnental solution. In
addition to being cost-effective, the preferred alternative (G¥B) has the benefit of
reduci ng groundwat er di scharge to Conmencenent Bay by an estimated 75 to 95 percent, thus
resulting in a significant reduction in contam nant |oading to the marine environnent.

Comment No. 27

(Section 8.6) Since the follow ng sentence claims that punp and treat is reliable and
avail able, by “difficult” do you nean costly?

Response: The punp and treat alternative would be “difficult” to construct and operate in
the sense that the |ayout of the overall systemwould be extensive and the physical plant
facilities large conpared to simlar systems at other sites. Froma hydraulic perspective,
a punp and treat systemwould be inefficient due to the proxinty of Comrencenent Bay
(i.e., an extraction systemwoul d punp a significant volume of water originating fromthe
bay). Froma | ogistical standpoint, the size and extent of the systemwould be relatively
difficult to operate given the presence of the other renedy el enents (| ow permeability
cap, drainage systems, onsite containnment facility, etc.) and the other site uses
anticipated for the future. The systemwould al so be costly to build and operate conpared



to the other alternatives eval uated.

Renmedi ati on Goal s/ Level s (G oundwat er)

Comment No 28

Comment : Asarco strongly prefers that the Preferred Alternative and Proposed Pl an result
in attai nnent of Reredial Action (bjectives and Renedi ation Goals ( RGs). Asarco’s prinmary
concerns regarding the attai nment of RAGs and RGs are:

1. The Renedi al Action bjectives for groundwater do not match the RAGCs of the Asarco
Tacoma Snelter Facility Record of Decision (“ Upland”) ROD. Since the renedial
action is being, and will continue to be, inplemented as part of the Upland ROD, it
appears that the renedial action nust “serve two nmasters.”

2. RAGs are overly broad and ignore site- specific information about the risk from
arseni c.
3. The conpliance point for attainment of RGs is not specified. Depending on |ocation

of groundwater conpliance points the RG nay not be attainable.
To remedy these concerns, Asarco proposes that:

. The RAGs for groundwater in the Proposed Plan shoul d conpl enent the RAGs for
groundwat er in the Upl and ROD,

. The RG for arsenic shoul d be based on EPA's Site-specific risk assessnent that
i ndi cat es exi sting groundwat er di scharges to Comrencenent Bay do not cause
unaccept abl e risks to human health and the environnent; and

. the conpliance point for groundwater di scharges should be identified as the point of
di scharge (i.e., post-renedial action groundwater/seawater interface).

Speci fically, Asarco proposes the followi ng groundwater RAGs:

1. Prevent ingestion of potable groundwater containing concentrations above Federal
MCLs and direct contact with groundwater containing contam nants in concentrations
above ri sk-based goal s.

2. Reduce di scharge to Commencenent Bay of groundwater that exceeds applicable marine
surface water quality standards, risk-based levels protective of human health, or
background concentrations (if background concentrations are higher than the
st andar ds) .

Asarco proposes an arsenic renedi ati on goal of 0.012 ng/ L based m nmai ntenance or
i nprovenent of groundwater arsenic concentration at the slag shoreline.

Asarco proposes a conpliance point of surface water along the face of the post-RA slag
shorel i ne.

Renedi al _Action (bjectives

The Proposed Plan nodifies the earlier RAGs in the Upland ROD for the Site naking them
overly broad and inappropriate. EPA's renedial action objectives (RAGs) for groundwater in
the Proposed Plan are as foll ows:

1. Prevent ingestion of or direct contact w th groundwater containing contam nants.

2. Prevent di scharge (to Commencenent Bay) of groundwater that exceeds applicable
marine surface water quality standards or background concentrations (if background



concentrations are higher than the standards).
For conparison, the Upland ROD RACs are

1. Prevent ingestion of potable (O ass IIB) groundwater containing contamnants in
concentrations above ARARs or above risk-based goals when ARARs are not protective
or not avail abl e.

2. Reduce di scharge to Commencenent Bay of contam nated waters containing contam nants
in concentrati ons above ARARs or risk-based goals when ARARs are not protective or
not avail abl e.

As witten, Proposed Plan RAO# 1 is neither achievable nor necessary. EPA has substituted
“groundwat er” for “potable groundwater” and “groundwater containing contam nants” for
“groundwat er contai ni ng concentrations above ARARs” All groundwater, everywhere, contains
“contam nants” but that is not a problemfor human health or aquatic life unless
concentrations are too high (i.e., above ARARs or risk-based goals). As witten the RAOis
so broad that it is nearly neaningless and gives no direction to the goals that are to be
achi eved.

Conpared to the Upl and ROD RAGCs, Proposed Pl an RAO # 2

. Substitutes “prevent discharge to Commencenent Bay of groundwater” for “reduce
di scharge of contam nated water”; and

. Substitutes “background concentrations” for the phrase “risk-based goal s when ARARs
are not protective or not available.”

Prevention of discharge of groundwater fromthe Site is not technically possible. However
the Preferred Alternative will reduce the discharge of groundwater fromthe Site to the
extent practicable and will reduce the discharge of contam nants to levels that are
clearly protective of human health and the environnent.

Background concentrations are not appropriate substitutes for risk- based goals for
arsenic since Site-specific risk information and protective risk- based goals are
avai | abl e. The Proposed Plan correctly points out that

“Nei ther the Maxi mum Contami nant Limts (MCLs) pronul gated under the Federa
G ean Water Act nor the State of Washi ngton Mddel Toxics d eanup Act (MICA)
groundwat er cl eanup | evels are considered Applicable or Rel evant and
Appropriate Requirenents (ARARs) for the shall ow groundwater systemat the
Facility.” page 15, Proposed Pl an

In this case, it is appropriate to use risk- based |evels and EPA correctly notes that:

“Qurrently, the groundwater discharging to Commencenent Bay will exceed human
health risk based levels for fish consunption (0.14 ug/L for arsenic)
(National Toxics Rule; CFR 40, § 131.36). However, past fish tissue sanpling
indicates lowrisk fromFacility contami nants even to peopl e consum ng | arge
quantities of fish fromthe Facility.” page 15, Proposed Pl an

However, the RAO and RG for arsenic fail to acknow edge EPA's uncertainty in the Nationa
Toxics Rule (NTR) fish consunption limt and fails to acknow edge EPA's Site specific data
and risk assessnent. The NTR does not reflect the current understanding of arsenic health
ri sks. EPA has been reviewing the NTR arsenic criteria for several years with the intent
to revise the criteria. EPA's risk assessnent indicates that existing risk fromfish
consunption is acceptable and will be lowered further by inplenmentation of the Preferred
alternative.



CERCLA Section 121(d)(2)(B)(i) provides a standard for determ ning whether or not any
water quality criteria under the Cean Water Act is relevant and appropriate. In making
this determ nation, Section 121 directs that the Agency:

“shal | consider the designated or potential use of the surface or groundwater
the environnental nedia affected, the purposes for which such criteria were
devel oped, and the latest information available.”

The existing human health criteria for arsenic in the NTR does not reflect the | atest
information avail abl e and does not consi der Commencenent Bay, the environnental nedia
affected. EPAis currently in the process of revising the human health criteria for
arsenic in the NTR Recent information on arsenic risks in Cormencenent Bay are avail able
in EPA's risk assessnent entitled “EPA Ecol ogi cal R sk Assessnent and Seafood Consunption
Screeni ng Ri sk Assessment Asarco Sedinent Site — Cctober 1996.” G ven the uncertainty in
the NTR arsenic |l evel and the existence of nore recent Site- specific data, Asarco
believes that the NTR arsenic | evel should not be an ARAR for the Site in accordance with
CERCLA Section 121(d)(2)(B)(i). In establishing the RAO for arsenic in groundwater, EPA
shoul d consider the latest infornmation on the environmental nedia affected. The | atest
information available is EPA s risk assessnent on Commencenent Bay. Asarco proposes that
the RAO be revised to include the use of risk-based limts for arsenic

Renedi ati on Goal for Arsenic in G oundwater

For current arsenic risks EPA's risk assessnment (USEPA, COctober 1996) concl uded

The potential for adverse non-cancer health effects associated with ingestion of fish
caught near the site is low (i.e. at or bel ow the hazard quotient benchnark val ue of 1.0).

For the reasonabl e maxi mal |y exposed individual, inorganic cancer risk estimtes are close
to but not greater thin the upper end of the risk nmanagenent range reconmended in the NCP
(1 x 10-6 to 1 x 10-4) at fish ingestion rates greater than approxi mately 150 grans per
day.

For the average case individual, inorganic cancer risk estimates are within or bel ow the
NCP ri sk nanagerment range at all fish ingestion rates considered

O as summarized by EPA in the Proposed Plan

"... past fish tissue sanpling indicates |ow risk fromFacility contan nants
even to peopl e consumng large quantities of fish fromthe Facility.” Page 15
Proposed Pl an

In light of Site-specific data regarding the |ow arsenic risk from seafood ingestion
Asarco proposes that an appropriate RG for arsenic woul d be based on naintaining existing
arseni c concentrations in groundwater discharging to Conmmencenent Bay. Since the Preferred
Alternative will result in a substantial decrease (to the extent practicable) in the
amount of groundwater flow to Commencenent Bay, maintaining groundwater arsenic
concentrations would result in substantial decreases in the load ( or nass) of arsenic

di scharged to Commencenent Bay. Therefore, the Proposed Renmedy with Asarco’'s proposed RG
woul d result in further reduction to the maxi mum extent practicable of the already

accept abl e arsenic risk.

G oundwat er Conpl i ance Poi nt

The Proposed Pl an does not specify a conpliance point for groundwater discharging to
Comrencenent Bay. Asarco proposes that the conpliance point for groundwater discharges
should be in the surface water as dose as technically possible to the point or points
where ground water flows into the surface water. After renediation, the point on the Site
that is "as close as technically possible to the point or points where the ground water
flows into the surface water” will be surface water along the face of the stabilized and



protected slag shoreline. This conpliance point of surface water along the face of the
post- RA slag shoreline would protect the water resource at the point of possible hunan or
aquatic life exposure and would conply with MICA

Under Washington’s Mddel Toxics Control Act (MICA), groundwater conpliance nonitoring
points should be selected to be “as close as technically possible to the point or points
where the ground water flows into the surface water.” (WAC 173-340-720(3)(b)(Vv)).
Furthernore, “At these sites [where the affected ground water flows into nearby surface
water], the departnent may approve a conditional point of conpliance that is |ocated
within the surface water as.” (WAC 173-340-720(6)(d)). Presently, the point where
groundwater flows into surface water on the Site is the face of the slag shoreline. During
Upl and renedi ation, the face of the slag shoreline will be arnored to prevent erosion.
After Upland renediation is conpleted, the point where groundwater flows into surface
water on the Site will be the face of the arnored shoreline. Therefore, the proposed
groundwat er conpliance point is surface water at the face of the post-RA shoreline.

Response: The response to the above comment is been divided into three parts:

. Renmedi al Action bjectives for G oundwater
. Cl eanup (Renedi ation) Goal for Arsenic in G oundwater
. Poi nt of Conpliance for G oundwater

1) Renedial Action Objectives for G oundwater

The comment suggests that the RAGs for groundwater nust replicate the RAGs cited in the
1995 ROD for QU 02 (i.e., the “serve two masters” argument). The 1995 ROD specifically
defers a cleanup decision for Facility groundwater. Because the remedy sel ection for
groundwat er was deferred for 5 years, it is appropriate to reassess the RAGs in context of
new i nformati on that has becone avail abl e.

EPA agrees with Asarco’s comment indicating that the RAO as presented in the Proposed Pl an
nmay be vague with respect to the use of the term“contam nated” w thout qualification.
Therefore, the RAO as stated in Section 8 of this ROD has been revised to read:

“Prevent ingestion of groundwater containing contamnm nant concentrati ons above
federal maxi mum contam nant |evels ( MCLs) or above risk- based goals for

t hose substances for which MCLs have not been established and prevent direct
contact with groundwater containing contaninant concentrations above

appl i cabl e risk-based goal s.”

Regardi ng the second RAO (“Prevent discharge [to Conmmencenent Bay] of groundwater that
exceeds applicable marine surface water quality standards or background concentrations [if
background concentrati ons are higher than the standards].”): The RAOis not neant to
suggest that discharge of all groundwater to Comrencenent Bay can be prevented. |nstead,
the intended objective is to prevent discharge of groundwater containing contam nhants at
concentrations in excess of applicable standards or background concentrations. W agree
with Asarco’s proposed revision of the RAO that recogni zes the need to incorporate wording
acknowl edgi ng the need to protect human health in addition to the marine environnent.
Therefore, the RAO as stated in the ROD has been revised to read:

“Prevent discharge to Commencenent Bay of groundwater containing contaninants
at concentrati ons exceeding applicable nmarine surface water quality standards,
ri sk-based | evel s protective of human health, or background concentrations (if
background concentrati ons are higher than the applicable standards).”

2) deanup (Renediation) Level for Arsenic in G oundwater

EPA acknowl edges that human health criteria for arsenic is under review. At this witing,
however, the National Toxics Rule ( NTR) standard of 0.14 ug/L has not been revised and
remains an ARAR for the Site. However, the ROD waives the NIR standard for groundwater and
defers to MICA for determning the cleanup |evel. Application of MICA results in a cleanup




level of 6 ug/L for arsenic (see Section 12.1.3 of the ROD).

3) Point of Conpliance for G oundwater

The point of conpliance for groundwater was recently determ ned by EPA in cooperation with
t he Washi ngton State Departnent of Ecol ogy. The point of conpliance will be at the
interface of the surface water and the shoreline of Commencenent Bay and the Yacht Basin.
Specifically, the point of conpliance for the slag aquifer will be at the interface
between the slag ( or any overlying shoreline arnoring naterials) and the surface water.
This is technically a “conditional” point of conpliance as addressed by WAC 173-340- 720
(6)(c) and (d). Conpliance will be based on a conpari son of groundwater data from
nearshore nonitoring wells with cleanup levels adjusted to reflect a |location specific
dilution/ attenuation factor. See Section 12.1.4 of the ROD for nore infornation.

Comment No. 29

Comment : Page 15, Renediation Goals. At a mninumit would seem appropriate for EPAto
acknowl edge that the NTR arsenic criteria is under revision. It mght also be appropriate
to establish that if the arsenic RG can not be net, then the revised arsenic criteria
woul d be considered in determ ning the need for additional groundwater

control s/renedi ati on.

Response: See the response to Comment No. 28. The ROD acknow edges the on-going revi ew of
risk information for arsenic. Inprovenents in groundwater quality are not expected to
occur immediately after renediation is conplete. Instead, such inprovenents are likely to
occur over a period of years. To that end, EPA expects that renedy success or failure with
respect to neeting cleanup levels can only be determ ned after collecting post-renediation
data for several years. If the cleanup level for arsenic is not being net, the need for
suppl ementary cl eanup actions will be assessed as part of the five year revi ew processes.
Such actions could include, but are not limted to, relaxation of the cleanup level (if
supported by new risk-based standards) or additional renmedial actions if they are deened
effective and practicabl e. EPA expects that the Operation, M ntenance, and Mnitoring
Plan ( OMWP) will identify an eval uation and deci sion process for assessing the long-term
nonitoring data and determining if the cleanup | evels are being achieved.

Comment No. 30

Comrent: 6.1 G oundwater C eanup Cbjectives

Background contamination |evels for copper in the renedial area are held to be 40 ug/L and
a question is raised as to whether groundwater cleanup levels of 3.1 ug/L can be net.
However, no mention is nmade as to what the background | evels for copper in groundwater are
for the Commencenent Bay area outside of the Asarco site. Presumably, the higher copper
background contam nant level is directly attributable to past snelter operations, and
therefore subject to renedial action to correct the problem

Response: The 40 ug/L concentration cited for copper is the established “natural”
background level. It represents the copper concentration in groundwater in the greater
Tacoma area, not just in the vicinity of the Site (for further information on how
background | evel s were determ ned see Renedial Action Objectives and Prelimnary
Renedi ati on Coals for the Asarco Tacona Site, Appendix F, [EPA, April, 1993]).

Comment No. 31

Comrent : (Section 6.1) What happens in the future if and when background concentrations
and | aboratory detection limts drop? WIIl cleanup goals track these drops, if they occur,
until it reaches the National Toxics Rule standard of 0.14 ug/l for arsenic. Likew se for
copper .

Response: The five-year review process will assess if the remedy is perform ng as designed
and is still protective of human health and the environnent. O eanup |evels could be
nmodi Oed to reflect new risk- based or regulatory criteria.



Comment No. 32

Comment: Pg. 15, Sec 6.1, Goundwater O eanup Objectives: [As stated in the Proposed Pl an]

. “Prevent discharge (to Commencenent Bay) of groundwater that exceeds applicable
marine surface water quality standards or background concentrations ( if background
concentrations are higher than the standards).”

AND: “The cl eanup goal of 3.1 ug/L for copper is protective of human health and narine
life in Commrencenent Bay. It is acknow edged, however, that the background concentration
for copper in the vicinity of the Facility is 40 ug/L, and it nmay not be possible to
achieve the 3.1 ug/L cleanup goal. If not, copper in groundwater will be nmanaged to the 40
ug/ L background concentration."”

These statenents are anbi guous. The information provided above docunents that the
(upgradi ent groundwat er) background concentration for copper is higher than the acute and
chronic anbient water quality criteria. On the basis of the wording of the G oundwater

Cl eanup Objective, this would indicate that for copper in groundwater the cleanup
objective is 40 ug/L. However, the ecologic receptors and the applicable criterion apply
to waters of Commencenent Bay. It is questionable whether a renedy that does not lead to
conpliance with the water quality criteria is ecologically protective, and it is possible
that even if the groundwater copper concentration is controlled to 40 ug/L, that the
shoreline waters of Commencenent Bay will not neet the water standard. There are other
sources of copper (and other nmetals and netal |l oi ds) contam nation al ong the shoreline such
as contam nated surface water runoff and the | arge deposits of slag, but these sources
also are affected by forner actions of Asarco

It is the position of NOAA, as the federal Natural Resource Trustee for marine organi sns
and habitats, that a goal of the overall renedy should be the attai nment of water quality
criteria for the protection of marine life in all areas of Commencenent Bay affected by
former site snmelting, manufacturing, and/or disposal activities.

Response: Comment noted. EPA shares the Natural Resource Trustee's goal to attain water
quality criteria for the protection of narine life in Commencenent Bay. This is reflected
in the stated cleanup level of 3.1 ug/L for copper (equal to the marine chronic criteria
for copper). EPA believes that the 3.1 ug/L cleanup | evel for copper nay be achi eved

bef ore groundwater di scharges to Commencenent Bay. EPA expects copper concentrations to
decline with tine due to the benefits of upland contami nant source renoval actions, site
cappi ng and surface water controls (limting groundwater recharge), and the ongoi ng
seawat er intrusion that occurs in the nearshore portions of the site aquifers (resulting
in dilution of copper before groundwater is discharged to Commencenent Bay). “Utra clean”
sanpling data collected by Asarco in 1999 show that current (pre-RA) copper concentrations
in Cormencenent Bay water inmmedi ately adjacent to the slag shoreline face are bel ow t he
3.1 ug/L cleanup level in nost |ocations sanpled. The significant exception is the Yacht
Basi n where sanpl es exceed the copper cleanup |evel as far as 200 feet fromshore (8.38
ug/ L, average of high and low tide sanples collected in Septenber 1999). This is not
unexpected given the proximty of the Yacht Basin to the previously existing “Copper
Refinery Area,” a significant upland source of copper contam nation. Source nmaterials are
bei ng renoved fromthe Copper Refinery Area as part of the QU 02 renedial action. Further
Yacht Basin sedi ments containi ng copper above sedinent cleanup levels will be renoved by
dredging as part of the renedial action for QU 06. Wth time, these source renoval efforts
and ot her upland renmedi al actions are expected to result in decreased copper
concentrations in the Yacht Basin water.

Remedi ati on Goal s/ Level s (Sedi ment)

Comment No. 33

Comrent : The Proposed Pl an describes the sedi nent dean up objectives for remedi ati on as
the State Sedi nent Management Standards (SM5). Asarco agrees that the SM5 may be a useful
relatively sinple initial neasure that can be used as a guideline of the success of the



renedi ati on. However, it should not be the sole determ nation of whether the renediation
is successful as defined in Section 6.2 of the Proposed Pl an

As di scussed above, the SMS uses bul k sedi ment chem stry, bioassays, and relatively
sinplistic neasures of benthic abundance. Both the data anal ysis presented in the Phase 1
Report and EPA' s own net hodol ogy for determ ning contam nant effects areas presented in
the draft Proposed Pl an go beyond the sinple SVMS approach. It is therefore unreasonable to
go back to the SM5 approach when eval uating the success of renediation

If the physical and chem cal properties of the sedinents (e.g., particularly slag
particles) can confound the determination of cleanup areas, they can certainly confound
the determ nation of cleanup success. To be consistent with all of the know edge gai ned on
Asarco sedinents over the years, an achi evabl e reasonabl e sedi nent cl eanup objective nust
allow for these potentially confounding effects and go beyond a sinple SVB type approach

Asarco recommends that a preponderance of evi dence approach as presented in the Phase 1
Report be used to determ ne the cl eanup success. Because this approach may require

ext ensive sanpling and data anal ysis, cleanup success could be determ ned through a tiered
process. The tiered process woul d use progressively nore conpl ex and accurate anal yses to
det ermi ne whet her the sedinents have i ndeed been cl eaned up simlar to PSDDA and the SNVB
itself. One possible approach woul d be as fol | ows:

Tier 1. Conpare bulk sediment chemstry to SQ@ values. |If sedinent chemstry is bel ow SQ5,
then cl eanup objective has been net. |f sedinent chenistry is above SQ@, proceed to Tier
2

Tier 2. Conduct bioassays (suite to be determ ned) and conpare results to reference
sedinents (simlar to SM5). |If bioassays not significantly different ( exact criteria to
be determ ned) fromreference, then the cl eanup objective has been nmet. If bioassays are
significantly different, then proceed to Tier 3.

Tier 3. Conduct benthic conmmunity anal ysis and anal yze vari ous neasures (to be determ ned
but simlar to Phase 1 Report) of abundance and diversity. (In this case the sinple SVM5
bent hi c measures m ght be used but some other nore conplex data analysis nust al so be

i ncl uded) .

Imedi ately after cap construction, only Tiers 1 and 2 could be used, because no benthic
community woul d be present. However, recourse to Tier 3 would be available several years
after construction.

In addition, the use of the word “prevent” in the cleanup objective definition appears to
be i nappropriate. Asarco agrees that the exposure of receptors to contaninant effects can
be “limted” or “mnimzed.” However, cleanup success shoul d not be nmeasured in terns of
absol ute prevention of all exposure to contaminants to all potential receptors. It is
possi bl e that minor exposures mght take place, but in overall ternms the renedi ati on woul d
still be successful. The success of, the renedi ati on should be nmeasure in ternms of whether
the entire cleanup neets the overall goals of protection of hunman health and the

envi ronnent .

Response: EPA agrees with the concept that a tiered approach is applicable to determning
the success of the renedy. The exact details of this approach will be determ ned as part
of the Operation, M ntenance, and Monitoring Plan ( OWP).

Asarco’s concern regardi ng the use of the word “ prevent” in the cleanup objective is
noted by EPA, however EPA believes that as a goal, the word “ prevent” is stil

appropriate. EPA will keep the wording of the cleanup objective as is

Comment No. 34

Comment: O greatest concern is that EPA defer to and enforce all Washington State cl eanup



standards for groundwater and sedinments. As was recently proved in the findings for Asarco
at the Asarco Everett facility failure to enforce Washington State standards on one site
can have adverse inpacts to another site cleanup. As Asarco is a PRP for another
Comrencenent Bay Superfund sedi nent cleanup action in the Hyl ebos Waterway, it is

i nperative that uniformcleanup standards be enpl oyed t hroughout the entire Comrencenent
Bay cl eanup area.

Response: Comment noted. The cleanup |evels selected for this Site are consistent with
ARARs (i ncludi ng Washington State cl eanup standards for groundwater and sedi nents) and
have been devel oped based on site-specific conditions and information. Further, the

Washi ngt on Departrment of Ecol ogy concurs with the cleanup levels selected for the Site.

Comment No. 35

Comment : 6.2 Sedinent O eanup Objectives
EPA' s stated cl eanup objective for sedinents is to restore and preserve aquatic habitats
by limting or preventing the exposure of environnental receptors to sedinents with

cont am nant above Washi ngton State Sedi nent Managenent Standards.

Response: The comment has correctly restated EPA' s cl eanup objective. EPA assunes that CHB
concurs with EPA s objective.

Remedy Costs

Comment No 36

Comrent: (Table 7.2 and 7.3) Alternative S-1E Dredge and Upl and Di sposal has a present
worth cost of $ 26.2 million for 88,000 cy. This is $ 298/cy. Aternative S 2D. Dredgi ng
and Upl and Di sposal has a present worth cost of $ 3.6 mllion for 55,000 cy of Yacht Basin
sedinment. This is $ 65/cy. Wiy is one over 4.5 times nore than the other?

Response: The difference in the costs for the Dredge and Upl and Di sposal alternatives for
the Yacht Basin versus the Nearshore area is due to the fact that the material fromthe
Yacht Basin can be acconmobdat ed under the onsite cap. If material was renoved fromthe
Nearshore area, it would need to go offsite, because there is not sufficient capacity
onsite to handle all of the nearshore sediment. O fsite disposal is significantly nore
expensi ve than onsite disposal.

Comment No. 37

Comrent : (Section 8.7) The sentence “For all sedinment areas, upland disposal is |ess
costly than nearshore confinement” is not consistent with Table 7. 2.

Response: DNR is correct - the statenent is incorrect as witten. Instead, it should read:
“upl and di sposal is |ess costly than nearshore confinement when the dredged material can
be pl aced onsite.”

Endangered Species Act and Biol ogi cal Assessnment |ssues

Comment No. 38

Commrent: W anticipated that the extension to the comment period would provide the
opportunity to review the Proposed Plan in the context of the Commencenent Bay Bi ol ogi cal
Assessment (BA). W view the BA as critical to decision-naking at all scales in the bay,
including site-specific cleanup actions. Wthout consideration of the BA, we do not

bel i eve that our common goal of achieving cleanup in a broader ecosystem nanagenent
context can be ensured. W al so cannot eval uate the adequacy of the proposed site-specific
remedi al action in achieving ESA conpliance without review by and di scussion

with EPA and National Mrine Fisheries Service of the BA and the biol ogical opinion. Until
this information and analysis is available, we remain concerned that the effects of the
proposed renedial action on critical habitats for chinook sal non are not resol ved at
either a site or bayw de scal e.



For exanple, we are concerned with the Iack of information and gui dance on the functiona

|l i nkages between deep water (>-10 M.LW epi benthic habitats and the foodweb for young-of -

year and i mature resident chinook sal non. Recent studies of the polychlorinated bi phenyls
body burdens for Puget Sound chi nook and herring stocks indicate an exposure pathway |ink
bet ween the benthic comunity and the pel agi c foodwebs of these species. This information
argues for a very conservative approach to renedi ating chem cals of concern for

bi oaccunul ati on, such as arsenic and nercury.

We are al so concerned that the proposal does not restore the healthy nearshore habitats,
both as salnonid mgration corridors and as intertidal feeding areas, that once existed at
the site. In addition, we believe that decisions regardi ng cl eanup objectives are based on
inconplete infornati on. W encourage incorporation of the latest information fromthe
federal services — particularly results of current NVWFS efforts - on cl eanup standards
that are protective of trust resources

Avai |l abl e information suggests that nunmerous individuals fromthe Wite R ver chinook
stock are expected to rear nearshore at the Asarco site for extended periods. The proposed
pl an does not provide sufficient information to deternine the degree to which chi nook
salnon will be restored and protected. W encourage EPA to nore actively integrate the
nuner ous cl eanup deci si ons necessary throughout Commencenent Bay within the context of the
Comrencenent Bay BA and biol ogical opinion. W are interested in working with EPA on a
managenent plan for the entire bay that defines both site-specific and bayw de

inpl enentation actions, with net gain in habitat area and function being one of the
primary plan objectives.

Response: The Biol ogi cal Assessnent (BA) being performed for Commencenent Bay does not
address the Asarco sedinent site (e.g., it covers the waterways wi thin Commencenent Bay
only). Instead, DNRis referred to the BA and Endangered Speci es Act (ESA) assessnents
bei ng performed specifically for the shoreline arnoring being conducted under QU 02 and
t he sedi nent cappi ng and dredgi ng proposed for the offshore areas of the Asarco Facility
(two separate BAs and ESAs).

As for concerns regardi ng bi oaccunul ation of chemicals at the Site, DNRis referred to the
tissue sanpling (benthic and fish tissue sanples) and the benthic community anal yses

conpl eted by Asarco as part of the Phase 1 sanpling program In addition, Asarco will

anal yze tissue sanples. after cleanup to verify that bioaccunmulation is not occurring at
an unacceptabl e | evel

Comment No. 39

Comment: (Section 5.2) It is unclear how healthy biol ogical communities are being defined.
How was this determ ned? D versity, abundance, both?

Response: Both
Nat ural Resource Mtigation

Comment No. 40

Comrent: Finally, we would like to discuss the potential reuse of the treated groundwater
as a resource for restoration of a streamdelta estuary. Such a delta existed on- site
prior to devel opnent. The val ue of these snall estuaries as nodes of productivity is
beconi ng nmore widely recogni zed. Sal nonid speci es such as chi nook, chum and cutthroat
have been docunented to preferentially target these areas in their utilization of
nearshore corridors. The potential for creation of a streamdelta estuary appears to exi st
on the southeast portion of the site. Integration of planning for such a project with the
remedi al and danage assessnent actions may provide opportunities for an inproved, |ess
expensi ve, nore conprehensive project.

Response: EPA needs nore information from DNR on the devel opment of a streamdelta
estuary, especially in light of EPA's 1995 ROD for the Asarco Snelter and current plans



for shoreline arnmoring and habitat restoration being conducted under this previous ROD.
The shoreline arnoring and habitat restoration plans are available in EPA's Adnministrative
Record for this site.

Comment No. 41

As we noted in our recent comments on the Nov. 1999 Expl anation of Significant Differences
(ESD) for the Commencenent Bay Nearshore/ Tideflats Superfund Site (2 Feb. 2000), NOAA has
consi stently based our evaluation of the Commencenent Bay investigations and cl eanup pl ans
on five basic principles:

1. That cl eanup(s) progress sooner rather than later to reduce continued exposure of
trust resources to contam nants;

2. A preference for conplete renoval of contaminants fromthe aquatic environment (
nost contami nants originated fromthe uplands);

3. If the aquatic environment nust continue to serve as the repository for the
cont am nated sediments, we prefer that contam nation not be transferred from
i npacted waterways to otherw se clean areas for disposal

4, Wiere renedi al actions cause adverse inpacts ( during cleanup or disposal),
mtigation for |ost natural resources or their services is required; and

5. d eanup and di sposal decisions nust be nade under a bayw de pl anning and eval uation
effort, especially for threatened /endangered trust resources and their habitats.

This Proposed Pl an appears to satisfy our principles 1, 2,3, and 5. Were mtigation is
required (principle 4) based on cl eanup action details yet to be specified, we would
strongly reconmend the enhancenent of the nearshore/intertidal area imediately south of
the sl ag peninsula al ong Ruston Way. This could entail the renoval of wood wastes fromthe
bottom and re-contouring to allow eel grass propagati on fromthe existing bed further

south. W look forward to reviewing a detailed Oean Water Act 404 anal ysis and/or
mtigation plan.

Response: Comment noted. Mtigation requirenents associated with the renmedy for QU 06 will
be addressed as part of the Cean Water Act 404 ( b)( 1) evaluation that is currently

bei ng conduct ed

Comment No. 42

Comment: The facility s operations have filled and/ or degraded a substantial acreage of
aquatic lands. The values of the public aquatic |lands for a broad range of functions and
services are damaged. The proposed renedy does not restore those val ues, and Asarco has
not proposed to conpensate the State of Washington as a natural resource trustee for past
and on-going | osses. W will seek natural resource damages for functions and services that
are not restored in order to conpensate the citizens’ natural resource trust val ues.

The extent of damages will be highly-dependent on the degree to which the functions of
aquatic lands have been and will continue to be injured by slag deposition/deposits,
groundwat er, runoff, point discharges, and other rel eases of injurious contam nants. W
encourage the resolution of natural resource damages clainms in conjunction with the
renedi al action processes at the site

Response: After EPA selects the remedy for the sediments, EPA will begin discussions with
the potentially responsible parties (PRPs) for cleanup of the Site. It is not clear how
the federal and state natural resource trustees intend to proceed with their potenti al

cl ai ns against the PRPs. EPA will cooperate with the trustees in the future to resolve
natural resource damage cl ai ns.



Long- Term Moni tori ng

Comment No. 43

Comrent : Asarco agrees that monitoring of renediated areas is needed to verify cl eanup
success. However, Asarco does not believe that extensive |long-termnonitoring of other
areas is necessary and believes the cost of this monitoring is substantial given the
limted benefit of monitoring non-renedi ated areas. Asarco believes that EPA s proposed
plan for this sanpling inplies that the RI/FS process was sonehow i nconpl ete and t hat
contami nant effects area have not been adequately identified. This is not true. In fact,
Asarco and EPA have come to a consistent and scientifically supported decision on areas
exhi biting. contam nant effects. Asarco al so believes that nonitoring constitutes a
remedi al action for these areas and that EPA does not have authority under CERCLA to
require actions for these non-inpacted areas.

The Proposed Plan indicates that nonitoring of areas outside renmediation units will be
conducted to “confirmthe assunptions and conditions” used to nake cl ean up decisions. The
Pl an further indicates that based on this nonitoring, sone further action nay be needed
Sedi ment sanpling to “confirm assunptions and conditions” regarding areas and vol unes of
sedi nents that may exhibit contam nant effects was conducted during the R and FS studies
consi stent with Superfund Quidance. The prinmary purpose of the Expanded RI/FS process was
to determne those areas that exhibit contam nant effects, and therefore, require

remedi ation. Prior to conducting the Phase 1 sanpling, an extensive nonitoring plan was
devel oped with the full participation of EPA and its consultants including nethods for
evaluating the results of that sanpling. It was agreed at that tine that a “preponderance-
of - evi dence” approach woul d be used to eval uate the nunmerous types of sanpling and data
anal ysis that were conducted. This original concept is entirely consistent with the
Superfund R process, which should define the areas and vol unmes of contami nated materials
to be renediated. It has been Asarco’s position since conpletion of the Phase 1 Report
that the sanpling and analysis effort provided nore than sufficient information to
determ ne areas where action such as renediation is needed (with sonme exceptions in the
mari na and north shore areas, which were addressed in subsequent sanpling).

Under CERCLA Section 104, EPA can take action when a hazardous substance is released into
the environnment or threatened to be rel eased. EPA can also take action if a there is a

rel ease or threat of a release of a pollutant or contami nant which may present an i nm nent
and substantial danger to the public health or welfare. A “pollutant or contamnant” is
anything that, when released into the environnent and upon exposure, ingestion

inhalation, or assimlation into any organism either directly fromthe environnment or
indirectly by ingestion through food chains will or nay reasonably be anticipated to cause
deat h, disease” or problens with the organismor offspring. 42 USC § 9601(33).

The netals in the sedinents outside the contam nant effects area have not been rel eased
(they are in the slag matrix), nor are they likely to be rel eased. Mreover, the netals in
sedinents are not pollutants or contam nants because they are not causing effects. If
there is neither a release nor a threatened rel ease of hazardous substances, contam nants
or pollutants, the agency cannot conpel renedial or response action

Response: Under Section 104 of CERCLA, EPA can take action when a hazardous substance has
been rel eased into the environment or is threatened to be rel eased. Arsenic, copper and
ot her hazardous substances were released into the waters and sediments of the Site as a
result of smelter activities beginning in the early 1900s. Hazardous substances continue
to be released, or threatened to be rel eased, fromthe slag, groundwater, surface water,
and sedinments. Accordingly, EPA intends to take action to protect human health and the
envi ronnment fromrel eases or threatened rel eases of hazardous substances.

As discussed in the response to Comrent No. 4, a “preponderance of evidence” approach was
used to evaluate the overall health of the sediment at the Site. This approach resulted in
stations which exhibited a wi de range of effects. In other words, there were stations that
showed no effects, stations that showed sone effects, and other stations that showed many



effects. The latter stations (those showi ng many effects) were selected as stations as
requiring active renmedi ation. That neans, it was deternmined that the effects were

signi ficant enough that dredgi ng or capping was warranted (e.g., destroying the current
habi tat and all owing new habitat to recol onize was deternmned to be appropriate). This
area is called the “Contami nant Effects Area.” As for those stations with mnor biol ogica
effects, this area was determned to require nonitoring. It was determ ned that active
cleanup mght result in greater net negative inpacts through destruction of existing
habitats than if not renediated. This area is not “clean,” as indicated by sonme bi ol ogica
effects, however, it was not inpacted enough to warrant destruction of the existing
habitat. This “gray” area, therefore, is determned to require sone nonitoring to ensure
that RACs are net. Those stations displaying no effects are not proposed for active

cl eanup or nonitoring.

Comment No. 44

Comment : Page 3,5th bullet. This bullet states that Asarco will nonitor the dredged area “
to ensure that it is not becom ng recontam nated.” Asarco is responsible for
recontamnation, if any that originates fromthe Site, but cannot ensure that the Yacht
Basin will not becone recontam nated fromnmarina activities.

Response: Comment noted. The Operation, M ntenance, and Monitoring Plan (OWP) wil |
address this issue. Mnitoring strategies and procedures will be identified to produce

data that will distinguish between contam nation sources to the extent possible.

Comment No. 45

Comment: 9. 2.4 Long-Term Moni toring

Conmponents of the long-termrenedial nmonitoring plan nust include action plans for
eart hquakes, high-intensity stormevents, severe tide/ wind storns, etc.

Response: An Qperation, Miintenance, and Monitoring Plan ( OWP) will be prepared as part
of the remedi al design. The OWP will identify inspection and nonitoring procedures to
verify that the elenents of the renedy are performing as intended or, if they are not, to
identify needed repairs on a tinely basis. The OMWP will call for special inspections
followi ng major storns or earthquake events.

Comment No. 46

Comrent: (Section 7) Wiat is the termof the OVWP?

Response: The Cperations, Mi ntenance, and Mnitoring Plan (OMW) will have a duration of
decades. The minimum duration of the nmonitoring period will be determ ned during

devel opnent of the OMWP. Extension of the nonitoring beyond the mininumperiod will be
dependent. on the nmonitoring results and associ ated decision rules will be determned by
EPA.

Comment No. 47

Comrent : (Section 8.2) The plan should require that institutional controls, maintenance
and nonitoring results be shared and coordi nated with DNR

Response: Discussions between EPA, DNR and Asarco will address these concerns as the R
RA process proceeds. Al docunents associated with institutional controls, naintenance,
and nonitoring will be available for public review Therefore, these docunents will be
avai l abl e to DNR

Comment No. 48

Comrent : NOAA appreciates the efforts the two remedi al project nanagers and ASARCO have
made to incorporate previous NOAA technical comments and suggestions into the overall

cl eanup of the former ASARCO Snelter Facility. By conbining parts of both operable units,
it appears that the sedinent renediation will be acconplished sooner than originally



schedul ed and the use of the upland disposal site for the Yacht O ub sedinents further
stream i nes the cl eanup

The natural resource agenci es have expended considerable tinme and effort providing
techni cal advice to EPA, Ecol ogy, ASARCO and their consultants - this Proposed Pl an
suggests that it was worth the effort since nost of NOAA s previous concerns about the
sedi nents have been addressed. W want to encourage EPA, Ecol ogy, and ASARCO to conti nue
to seamessly integrate the sedinent renediation with the shoreline stabilization. In this
way, there should be no wasted efforts between the two operable units cleanups and the
inmpacts to the natural resources will be mninmzed while the on-going exposures to
contaminants will be curtailed sooner rather than | ater.

NOAA strongly supports EPA's requirenent for long- termnonitoring of the renedy. Qur only
concern with the proposed nonitoring is that it does not include neasuring contam nant
concentrations in the waters of Commencenent Bay adjacent to the facility shoreline. As
expl ained in our section-specific comments below, we think that nonitoring water quality
in Cormencenent Bay is critical and we recommend that EPA include offshore nonitoring in
the final plan

Response: The Qperation, Miintenance, and Mnitoring Plan (OMW) will include provisions
for sanpling Conmmencenent Bay waters at the shoreline

Comment No. 49

Comment: Pg 2: Elements of the Preferred Alternative, Goundwater: The first item
identifies limting groundwater “loadi ng” to Commencenent Bay as a renedial objective. The
second itemidentifies nonitoring of groundwater as the nethod to docunent success or
failure of the remedy. However, the G oundwater-Sedi nents Task Force determ ned that two
processes at the site conplicate cal cul ati ons of contami nant | oading to Commencenent Bay
from di schargi ng groundwat er:

(1) Tidal cycles in Commrencenent Bay cause significant fluctuations in the
hydraulic gradient at the CB shoreline; these tidal waters intermttently
enter the fractures in the slag along the shoreline and m x w th di scharging
groundwat er, altering the groundwater gradi ent, discharging water vol unes and
the concentration of conservative constituents, such as chloride (Cd); and

(2 The solubility of the netal and netalloid (e.g., arsenic) ions that are
contami nants of concern at the site varies with changes in pH and/or redox
conditions, both of which are altered as the groundwater m xes with saline,
oxygenat ed seawater within the fractured slag before discharging into
Commencenent Bay. These processes are al so described at the bottom of page 7
in the Proposed Pl an.

Because neasurenments of groundwater gradients and contam nant concentrations in upland
wells are an inconplete predictor of the contami nant |oading to Cormencenent Bay ( as
expl ai ned above), and the dilution fromtidal mxing at the shoreline is significant but
not precisely quantified; the only way to determine if the shoreline water of Comrencenent
Bay is not contami nated by the metal and netal |l oid contaminants fromthe site is to sanple
the shoreline waters of Commencenent Bay and anal yze for these constituents.

Response: The Qperation, Miintenance, and Mnitoring Plan (OMW) will include provisions
for sanpling Conmmrencenent Bay waters at the shoreline

Comment No. 50

Comment: Pg 5: State Sedi nent Managenent Standards - Sedinment O eanup Criteria

BASI S: Nunerous sedinment sanples at the site had extrenely high concentrations of netals
and netal l oids, variable | aboratory bioassay results, and benthic conmmunity anal yses that
did not show any statistically significant differences fromreference. The apparent



absence of the expected response (nortality leading to benthic community alterations) at
these stations may result fromthe physical structure of the slag that contains nost of
the contam nation. However, very high concentrati ons of contaminants renain at the site,
and ecol ogi cal indicators of an adverse response to these contam nants were varied. The
toxicity of sone of these contaminants can change wi th changi ng environnental conditions,
e.g. tenperature or oxygen availability, and toxicity can vary by organismlifestage.
Therefore, it is inportant that areas where high concentrations of contam nants remain in
contact with ecological receptors are nonitored over the long-termto denonstrate

conti nued ecol ogi cal protectiveness.

NOAA supports the proposal not to require active renediation of these areas on the
condition that EPA require long-term nonitoring to denonstrate whether this decision
continues to be protective. It is reconmended that this nmonitoring be coordinated with the
long-termnonitoring of benthic coomunities in remediation areas that are dredged and/ or
capped to nake efficient use of equipnent and | abor.

Response: EPA concurs. Long-termnonitoring will be perforned in the “gray” areas that

i ndi cated sone biological inpacts ( but not enough inpacts to warrant active remnediation).
The timng of this nmonitoring will be addressed in the Qperations, Mintenance, and

Moni toring Plan (OWP).

Comment No. 51

Comment: Pg. 7, Sec. 3.1 Goundwater: [ As stated in the Proposed Pl an] “G oundwater at
the Facility flows fromthe southwest to northeast and ultinately discharges to
Conmmencemnent Bay.”

Because Commencenent Bay is the ultimate recipient of the contam nated groundwater, and
because ecol ogi c receptors al ong the Commrencenent Bay shoreline can be adversely affected
by these contam nants, NQOAA supports the preferred renedy on the condition that long- term
nmonitoring of the site include collection of shoreline water sanples for contam nant
quantification.

Response: Comment noted. The Operation, M ntenance, and Mnitoring Plan (OWP) wil |
i nclude provisions for sanpling Commencenent Bay waters at the shoreline.

Comment No. 52

Comrent: Pg. 8, Sec. 3.1 Goundwater: [As stated in the Proposed Plan] “DVA-rel ated
organi ¢ conmpounds are al so present in the shallow groundwater system However, the DVA
arsenic, and copper in the DVA area do not appear to result in any greater exceedances of
surface water criteria in the adjacent Commencenent Bay than observed el sewhere at the
Facility. For this reason, no special groundwater renmedial action is planned for the DVA
area. However, groundwater nonitoring in the DVA area will be part of the post-renedial
action nonitoring program”

NQAA can support a decision not to take action to reduce contami nants in groundwater at
the DVA area, only if there will be long-termnonitoring of the receiving water al ong the
shoreline of Commencenent Bay where NOAA trust resources are potentially affected by these
contami nants, and with a conmmtnent that if the nonitoring data indicate this decision is
not protective of the environnent, other renedies will be evaluated for the DVA area.

Response: Comment noted. The Operation, Miintenance, and Monitoring Plan (OMWP) w | |
i nclude provisions for sanpling Conmencenent Bay waters downgradi ent of the DVA area.

Comment No. 53

Comrent: Pg. 10, Sec. 3.2, Sedinment: [As stated in the Proposed Plan] “Sone concentrations
of metals and/ or biological inpacts (as measured w th bi oassays) exceeded the CSL outside
of the Contam nant Effects Area in what is depicted as the “Mderate | npact Area” (Figure
5). The benthic communities in the Mdderate | npact Area appear healthy. Because active
cleanup mght result in greater net negative inpacts through destruction of existing



habitats than if not renediated, long-termnonitoring is proposed in these areas to verify
that the overall health of the ecosystem (after the upland and offshore cleanup activities
are conpleted) is renaining the sane or inproving.”

NOAA supports the proposal not to require active renediation of these areas on the basis
that EPAwill require long-termnonitoring to denonstrate whether this decision continues
to be protective. It is reconmrended that this nonitoring be coordinated with the | ong-
termnonitoring of benthic comunities in renediation areas that are dredged and/ or
capped to nake efficient use of equipnent and | abor.

Response: EPA concurs. Long-termnonitoring will be perforned in the “gray” areas that

i ndi cated sone biological inpacts ( but not enough inpacts to warrant active remnediation).
The timng of this nonitoring will be addressed in the Qperations, Mintenance, and

Moni toring Plan (OWP).

Comment No. 54

Comment: Pg. 13, Sec. 5.2, Ecological Risk Assessnment, Goundwater: [As stated in the
Proposed Pl an] “The findings of the Task Force regarding the inpact of groundwater on the
sedi nents and waters of Commencenent Bay indicate the foll ow ng:

. The anmount of netals currently being discharged (pre-renedi ation conditions) by
ground-water and surface water discharges to Commencenent Bay results in the
exceedance of applicable water standards for certain netals (e.g., arsenic and
copper) within a few feet of the shoreline. The netals |oad discharged to
Commencenent Bay by groundwater is expected to decrease after renedi ati on because
the nost highly contam nated source materials will have been renobved and groundwat er
flow to Commencenent Bay will be reduced.”

NOAA agrees with EPA' s assessnent and strongly supports all efforts to reduce groundwater
flows through the site which would continue to transport netals into the marine
environnent. Early interception of the groundwater upstream of the site should be
nmaxi m zed , the placenment of an inpervious cap over the site to elimnate surface water
percol ati on downward then seaward is inperative, and co-precipitation treatnent of
collected runoff waters on site should be enphasized, if this techni que renoves
significant levels of netals. However, we want to enphasize that the only nmeans to
ascertain whether the renedial actions have reduced the discharge of nmetals (and
netal | oi ds such as arsenic) along the shoreline of Commencenent Bay to bring theminto
conpliance with applicable water standards is to include sanpling of the shoreline water
of Commencenent Bay in the post-renediation nonitoring. Only a well-designed sanpling plan
can denonstrate to all parties that the selected renedy has caused shoreline areas to
achi eve the applicable water quality criteria

Response: Comment noted. The Operation, Miintenance, and Monitoring Plan (OWP) wil |
include provisions for sanpling Commencenent Bay waters at the shoreline.

Comment No. 55

Comment: Pg. 16, Sec 6.1, _Goundwater O eanup (bjectives : [As stated in the Proposed
Pl an]

. “Long-term nonitoring”
NOAA recommends that this be anended to read; “Long-term nonitoring of groundwater and
(Commencenent Bay) receiving water” in order to denonstrate that the water colum used by

mari ne organi sns al ong the shoreline of Cormencenment Bay is protected by the renedy.

Response: Comment noted. The ROD indicates that |ong- termpost- renedial action
monitoring will include provisions for sanpling Commencenent Bay waters at the shoreline.



Comment No. 56

Comment : Pg. 23-24, Sec. 8.2 Conpliance with Federal and State Environnental Standards,

G oundwater: [As stated in the Proposed Plan] “Sanples of Commencenent Bay water collected
at the shoreline confirmthat current laws for marine water quality are not currently net
at all locations and at all tines. However, netals concentrations in groundwater flow ng
toward the shoreline are expected to decrease in future years in response to the site-w de
changes (i.e., reduced groundwater discharge) affected by the cleanup. These changes are
expected to allow state and federal laws to be net at the end of the renedy.”

NOAA agrees with the preceding anal ysis and believes that nonitoring of water quality

al ong the shoreline, where contamnated slag win remain in place, is necessary to
denonstrate that the renedy has resulted in conpliance with Federal and State

Envi ronnental Standards for the waters (and habitats) of Commencenent Bay. NQAA recomends
that the Washington State Water Quality Oriteria for protection of marine life be utilized
as benchmarks for protection of the water col um conponent of narine habitat.

Response: EPA concurs. Arsenic and copper have been identified as the two constituents of
concern for groundwater. The cleanup levels for these two netals are 6 ug/L and 3.1 ug/L,
respectively. These levels neet or exceed the Washington State Water Quality Criteria for
protection of marine life. Gther netals data that may be collected during the long- term
nonitoring programwi |l al so be benchnarked agai nst their respective Washington State
Water Quality Criteria in accordance with procedures outlined in the final Qperation

Mai nt enance, and Monitoring Plan (OWP).

O her Coment s

Comment No. 57

Comrent: (Section 9.1.1) What will be the final quality of treated groundwater?

Response: At this time, it is expected that groundwater requiring treatrment will be
accomodated in the onsite stormvater treatnent systemto be constructed under the upland
remedi al action (governed by the 1995 ROD for QU 02). At this witing, the design of this
systemis in progress. Both polyner-and filtrati on-based systens designed to renove
suspended metals from stormwvater are being eval uated by Asarco. The post-treatnent quality
of the stormmater will not be determined until ongoing engi neering studies are conpl ete.
However, design criteria call for the stormmvater to nmeet design criteria applicable to QU
02.

Comment No. 58

Comment: As a long-tinme resident of North Tacoma, | would like to take this opportunity to
comment on the EPA cl eanup of the Asarco snelter. | would like to voice ny concerns about
the long-termeffectiveness of the proposed disposal alternatives. | can not see how

cappi hg cont anmi nated sedinents on-site with 1 nmeter of clean naterial represents a safe
and reliable solution. Humans have been burying garbage for thousands of years, surely we
can do better than this by now? | would |ike to encourage the EPA to support the

devel opnent and use of inproved treatment nethods. | believe the governnent has an
obligation to the future health and well being of humans and the environnent to forward
progressive solutions. In addition, | am concerned about the storage of contam nated

sedi nents so near the water. Earthquakes and slides could yield potentially disastrous
results. Furthernore, there is the corrosive, erosive capacity of the salt air and water
to consider. Hopefully, the EPA will continue to re-evaluate conditions at the Site and
apply inproved treatment neasures as they becone avail abl e.

Response: The comment advocates renoval (dredging) and treatment of contam nated
sediments. O the total area subject to sedinent renediation, approxi mately 55 percent
(Near shore/ O f shore and Northshore areas; 19.5 acres) will be capped and 45 percent (Yacht
Basin; 15.5 acres) will be dredged. Capping of the Nearshore/ O fshore and Northshore areas
was sel ected as the preferred remedy based on application of the five balancing criteria
required by the National Contingency Plan (see page 22 of the Proposed Pl an). EPA agrees



that treatment of the sedinents, preferably in-place, to destroy contaminants of concern
is the nost desirable end point. Potential treatnent of marine sedi nents was eval uated by
EPA as part of the Feasibility Study process. Several technol ogi es groups were eval uated
including thernal destruction, thernal desorption, chenical separation, sedinent washing
and in- place solidification/stabilization. As part of this evaluation, EPA did not
identify any established sedinent treatnent options that are reliable and cost- effective
This decision was nostly due to the difficulty in renoving these sedinents, based on the
nature of the sediments (sone have | arge chunks of slag), the extensive depth of

contami nation, and the steep slopes off the Site. Further, the net benefit of treatnent
for some of the treatnent technologies was limted (e. g., the end result after treatnent
was not much different than the slag presently on the Site).

Comment No. 59

Comment : The Proposed Pl an specifies an upland source of capping naterial. There is no
justification for specifying that the cap material be derived “froman upland source” and
not hi ng that shoul d preclude an aquatic source of material. Cap material froman aquatic
source woul d be as suitable or nore suitable than material froman upland source for

bi ol ogi cal col oni zati on. There should be no difference in the effectiveness of contani nant
isolation with either an upland or an aquatic source. Appropriate material may be
available at a | ower cost froma marine source. Asarco believes the |ocation and sel ection
of capping nmaterial is a Renedial Design task and that the Proposed Plan shoul d not

precl ude aquati c sources of capping nateri al

Response: Comment noted. EPA agrees that the cap material could originate fromeither an
upl and or aquatic source as long as it neets the mninum specifications to be established

during remedi al design

Comment No. 60

Comment : The Proposed Pl an delays a final decision on the need for additional groundwater
control s pending addi ti onal renedial design analysis. Asarco believes that the existing
information denonstrates that additional groundwater controls are not appropriate and that
ongoi ng eval uati ons during Renedi al Design are unnecessary.

The hydrol ogi c anal yses of the feasibility of additional upgradi ent groundwater controls
have been conpl eted and draft reports have been submtted to EPA. These anal yses
denonstrate that additional groundwater controls woul d capture negligible amounts of
addi ti onal groundwater and contam nants. Capture and treatment woul d reduce sone, but not
all netal concentrations in the captured groundwater and would elimnate the current
reduction in arsenic concentrations provided by natural attenuation on the Site
Therefore, little or no environnental benefits would be realized by the additiona
groundwat er capture. Costs associated with constructing an interception systemand the
addi tional treatnent costs would be substantially and disproportionately expensive
relative to the environmental benefit received

Response: The Proposed Plan was witten before the groundwater diversion issue had been
fully explored by EPA and Asarco and prior to Asarco's subnission of final reports
addressing this issue. Since publication of the Proposed Plan, Asarco has denonstrated
that inclusion of additional groundwater diversions at this time (specifically in the
vicinity of the Cooling Pond, East Stack H | drainages, and al ong Ruston Way) woul d be
inpracticable froma cost/benefit standpoint (see Appendix A of the report titled

“Hi storical Summary of the Eval uation of G oundwater Renedial Alternatives, Asarco Tacoma
Snelter Site,” Hydrometrics, June 2000; this docunment is part of the Admi nistrative
Record). This inpracticability denonstration was required to satisfy MICA renedy sel ection
requirenents.

Comment No. 61

Comrent : The Proposed Pl an presumes that treatnent of groundwater will be necessary. The
Proposed Plan should clearly state that treatment is not required unless treatnent is
necessary to neet Renedi ation Coals. Mreover, it is inportant to note that:



Design of the stormwater treatment systemis an Upl and Renedi al Design task.

Design of the stormwater treatnent systemis based on treating stormwater, not
gr oundwat er .

Desi gn of the stormwater treatnent systemis ongoing.

Therefore, the Proposed Plan needs to be flexible regarding treatnent of groundwater by
the yet to be designed stormmater treatnent system One area in which the Proposed Pl an
may unduly constrain design of the surface water treatnent systemregards the treatnent of
groundwat er during baseflow (i.e. non-stormnater flow) periods. The Proposed Plan needs to
allow the potential for bypass of captured groundwater fromtreatnment during basefl ow
periods if such bypass is consistent with stornnater treatnent.

Response: EPA agrees that captured groundwater nay need to be treated. The quality of
groundwat er captured in each of the prinmary diversion systens has not yet been estinated
or otherw se neasured. Once the quality of this groundwater is known with reasonabl e
certainty, a decision can be nade regarding the need for treatnent. The Proposed Pl an text
concerning this issue was intended to nmean that groundwater requiring treatnent would be
treated in the stormvater treatnent systemto be constructed as part of the renedy for
Operable Unit 02. Based on commitnents nade by Asarco, this is the current approach for
providing any required treatment of captured groundwater. Asarco also has the flexibility
to process and treat groundwater separately fromstormwater. The | anguage previously
included in the Proposed Plan has been nodified in the ROD to clarify this issue

Comment No. 62

Comment : Page 4, 3rd bullet. The Refinenent of the Proposed Renedy Report was revised and
submitted to EPA on January 5, 1999. This docunent should be referenced instead of the
August 1999 draft.

Response: Comment noted. The correct citation has been provided in the ROD.

Comment No. 63

Comment : Page 4, docunent list. The Copper in Nearshore Marine Water Technical Menorandum
submitted to EPA on June 23, 1999 should be included in the list of documents providing
addi tional detailed information.

Response: Commrent noted. This docunment has been included in a |ist of key docunents”

presented in the ROD.

Comment No. 64

Comrent : Page 6, first para. Sentence states “The shal |l ow aqui fer system beneath the
Facility is largely recharged by lateral flow of groundwater fromthe southwest (Ruston
area) and infiltration of precipitation and surface water run-on.”

It would be nmore accurate to say “The shall ow aquifer system beneath the Facility is
largely recharged by infiltration of precipitation and surface water run-on and to a m nor

extent by lateral flow of groundwater fromthe southwest (Ruston area).”

Response: Comment noted. The | anguage previously included in the Proposed Pl an has been
modified in the ROD to clarify this issue.

Comment No. 65

Comrent: Page 9, last full para. This paragraph seens to state that copper exceeds the
marine chronic criteria (MXC) at all locations in Comrencenent Bay near the Site. This is
not true. The best data available to Asarco and EPA indicates that copper concentrations
currently exceed the MCC at about half of the sampling |ocations along the shoreline and
only in very close proxinity to the slag shoreline. At nost |ocations, seawater a few feet
away fromthe slag meets all aquatic life criteria for copper and all other metals.



In conjunction with the Asarco Sedi nent/ G oundwat er Task Force (ASGIF) Asarco conducted
two rounds of special seawater nonitoring in 1999 to determ ne copper concentrations in
seawater near the Site. This seawater nonitoring enployed ul tracl ean sanpling and

anal ytical techniques and yielded anal tical sensitivities and accuracies by several
orders of nmagnitude better than techni ques previously available. Results of this
nonitoring were submtted to EPA in a June 1999 Draft Technical Menorandumand in a
Novenber 16, 1999 data transmittal. The ultraclean nonitoring data denonstrates that
copper concentrations do not exceed criteria in all sanples; only sanples collected near
the shoreline in sone areas.

Response: Comment noted. The | anguage previously included in the Proposed Pl an has been
nodified in the RODto clarify this issue.

Comment No. 66

Comment : Page 13, The First Bullet is incorrect regarding Task Force findings related to
arsenic. The Task Force found (see page 6-5 of the March 1999 ASGIF G oup 5 Techni cal
Menor andun) that groundwater discharges currently cause water columm concentrations to
exceed only the copper chronic aquatic life criterion. CQurrent water columm concentrations
of arsenic and other netals are better than the chronic aquatic life criterion.

Response: Comment noted. The | anguage previously included in the Proposed Pl an has been
nodified in the ROD to clarify this issue.

Comment No. 67

Comrent : Page 14, 1st para. Wat does nonm ni mal |y i npacted” nean?

Response: The word “nonmninally” is a typographical error. It should read “ noni npacted/
mninimally inpacted station...”

Comment No. 68

Comrent : Page 16, 2nd para. Deep groundwater does not presently exceed MCLs or MICA
standards for any paraneters except possibly arsenic (see Sunmary and Interpretation of
1994, 1995, 1996, 1997 and 1998 Post-R Long-Term Monitoring Results (Hydronetrics, 1999)
and Table 4-3 in Summary and Interpretati on of Production Well Abandonnment Action Specific
Monitoring Results ( Hydronetrics, June 1997).

Response: Comment noted. This | anguage previously included in the Proposed Pl an does not
appear in the ROD.

Comment No. 69

Comrent : Page 23, last para. The Plan states “Mdeling performed by the Task Force
indicates that state and federal |aws applicable to protection of marine water quality may
not be currently achieved within a few feet of the shoreline for all netals.” Al though
nodel results did indicate sone netal concentrations above marine chronic criteria, the
Task Force placed nore enphasis on enpirical data rather than nodel predictions in

concl udi ng i nmpacts from groundwat er. The Task Force concluded that with the sol e exception
of copper, groundwater discharge currently does not cause metal concentrations to be

hi gher than marine chronic criteria (see page 6-5 of the March 1999 ASGIF G oup 5

Techni cal Menor andum .

Response: Comment noted. The | anguage previously included in the Proposed Pl an has been
nodified in the RODto clarify this issue.

Comment No. 70

Comment : Page 25, 2nd para. States “The in situ treatment and seawater injection treatment
alternatives would pronote chemcal precipitation (i.e., “settling out”) of arsenic from
groundwat er, thereby reducing the arsenic |oad reachi ng Conmencenent Bay.” Based on the
Asarco Sedi ment/ G oundwat er Task Force eval uations, the effectiveness of in situ treatnent
is uncertain given that seawater already oxidizes and renoves arsenic to the extent



practical, with the exception of the Southeast Plant area
Response: Conmment not ed

Comment No. 71

Comment : Page 28, bottomof page. It states “Additional groundwater interception is being
considered at the Facility, and may al so be considered by EPA at a |later date. The need
for additional groundwater interception would be based on the results of ongoing
groundwat er sanpling.” Earlier in the Proposed Plan (3rd paragraph, pg. 27) it is stated
that additional diversions are disproportionately expensive and woul d only be consi dered
if cleanup goals could not be net. Asarco agrees that additional interception is

di sproportionately expensive and believes that additional interception should only be
considered if cleanup goals are not net.

Response: EPA acknow edges the inconsistency on this issue as presented in the Proposed

Pl an. Since publication of the Proposed Plan, Asarco has denonstrated that inclusion of
addi tional groundwater diversions at. this tine (specifically in the vicinity of the
Cool i ng Pond, East Stack H I drai nages, and al ong Ruston Way) woul d be inpracticable from
a cost/benefit standpoint. Additional groundwater interception in the future is possible
if it is determned that groundwater cleanup |evels are not being net and additiona
groundwat er capture is practicable considering the expected reduction in risk to human

heal th and the environnment. EPA expects that this issue woul d be assessed as part of the

Fi ve- Year Revi ew process.

Comment No. 72

Comment : Page 29, 3rd para. It [the proposed plan] states “At a mininmum nonitoring wells
at the downgradient perineter of the Facility ( along the shoreline) will be nonitored
including wells near source areas.” Rather than “wells near source areas”, it would be
better to say, “wells near source areas if and to the extent conpatible with, protection
and nai nt enance of the cap.”

It further states “In addition, should the groundwater indicate high concentrations of
nmetal s, contingency actions, such as additional groundwater diversions, may be
considered.” What is nmeant by high netal concentrations? Above cl eanup goal s? Wiere? It is
expected that concentrations will renain above cl eanup goals in and near source areas but
this occurrence al one should not trigger additional diversions. Gven EPA s broad
authority under the five year review provisions of the Upland ROD, this |ast sentence

i s unnecessary and should be deleted. If the sentence is retained, then EPA shoul d specify
the trigger criteria of “high concentrations of netals.” Asarco believes appropriate
trigger criteria would be renedial action objectives and renedi ati on goal s (i ncludi ng
Asarco’ s proposed changes) at a conpliance point located in surface water along the
arnored sl ag shoreline

Response: Mnitoring wells will likely be required near primary source areas (or forner
source areas). Some of the existing wells may neet these nonitoring needs but it is likely
that new wells will also be needed in |ocations not previously nonitored or to replace old
nmonitor wells renmoved to accommodate remedi al action construction activities. The
techni cal objectives of the nmonitoring programwill dictate the actual well locations. If
installation of a new well (or maintenance of an existing well) is in conflict with
protection and mai ntenance of the cap, the conpeting needs will be assessed to determ ne
the nost appropriate solution

The text addressing “high concentrations of metals” in groundwater and the possibility of
“addi tional groundwater diversions” was intended to communi cate that further groundwater
capture nay be necessary in the future if groundwater quality goals are not being nmet. The
details of the thresholds and conditions that would trigger such an action (or an
evaluation to determne if action is required) need to be determ ned during devel opnent of
the Operation, Mintenance, and Munitoring Plan (OWP). In general, EPA recognizes that
groundwat er cl eanup |l evels may not be achieved in the slag matrix or inmmedi ately



downgr adi ent of other areas where source materials are present. The goal, however, is to
nmanage the contam nant concentrations in groundwater such that applicable marine surface
water quality standards and risk-based | evels protective of human health are not exceeded
in Cormencenent Bay waters at the shoreline.

Comment No. 73

Comment: On behalf of CGtizens for a Healthy Bay (CHB), an organi zation representi ng 850
nmenbers of the Tacoma and Greater Commencenent Bay community, thank you for the
opportunity to comment on the proposed renedial plan for Asarco Snelter site groundwater
and sedinents. Except as discussed bel ow, CHB generally agrees with the renedial actions
proposed for site sedinents and groundwater.

Response: CHB s general and conditional agreement is noted.

Comment No. 74

Comment: 7.1 G oundwater

We agree with the stated preferred alternative G¥B involving intercepting and treating
site groundwater prior to discharging into Comrencenent Bay. W are concerned that the
remedy be scaled to handl e | arge nagnitude storm events and associ ated increases to

gr oundwat er .

Al so, use of an on-site cap to limt infiltration of precipitation into the soil wll
increase the anount of stormmater runoff and contam nants commonly associated with
stormmat er runoff. How will recontam nation of the sedinments by toxins such as PAHs, BEPs,
fertilizers, herbicides, insecticides, etc. be avoi ded? W do not wi sh to see one set of
probl ens exchanged for anot her.

Response: The capacity of the groundwater diversion systemw || be engineered to
accommodat e a range of possible flows based on the expected fluctuati ons in seasonal
groundwat er conditions. The possible short-terminpacts fromlarge stormevents will be
consi dered in the engi neering assessnent.

St ormnat er conveyance and treatnent systens are being designed under the 1995 RCD for
Operable Unit 02. Future stormvater runoff fromthe Site will be subject to applicable
laws and regul ations. In addition, the long-termnonitoring programw || be designed to
identify increases in contamnant |oading to the sedinments or waters of Comrencenent Bay
such that preventive action can be taken if warranted. Further, the stormwater discharged
to Conmencenent Bay is expected to meet marine chronic criteria with treatnent and use of
a mxing zone.

Comment No. 75

Comment: Citizens for a Healthy Bay urges you to consider that private citizens, aquatic
communities and the inproved heal th of Commencement Bay are the | argest stakeholders in
the cl eanup and di sposal of contam nated sedi ments and groundwater at the forner Asarco
Smelter site. As a citizen- based representative of that community, Ctizens for a Healthy
Bay i s concerned about the decisions EPA will nake regarding renediation at the Asarco
site. We urge the Environmental Protection Agency to make decisions that will positively
affect the prinmary stakeholders in the cleanup of Asarco sedi nents and groundwat er.

Response: EPA concurs.

Comment No. 76

Comrent : W al so encourage renoval of any | eaking, unused and/ or abandoned pipes and any
ot her debris or unnecessary structures along the shoreline.

Response: EPA concurs. The disposition of |eaking, unused and/ or abandoned pi pes and
ot her debris structures along the shoreline is being addressed as part of the ongoing
remedi al design for Cperable Unit 02 (i.e., the Upland ROD).



Comment No. 77

Comment : Goi ng through the Fact Sheet on the Fornmer Asarco Smelter cleanup from Jan. 2000,
I wish to enter the following witten comments on the clean up

| ama boater and live and have lived in the Yacht Basin for the last 15 yrs. fromjust
before the Smelter shut down. | have seen the Basin so dead and hot you coul d al nost power
a light bulb, to today, where electroylsis is al nmost gone and sea |life has come back

Years back we never had much growth on boat bottons, now we have barnacl es and nussel s and
growt h of seaweed. What are you doing, | have faith it is a good job and see nothing to
change. | only want to push 2 points that relate to ne

Re: Yacht Basin Area. The bottomis deep mud gunk. In spite of the returned sea life, this
life cannot be safe do [sic] to the bottomit lives over. And in sone cases on and in

I wish to strongly push for the dredging of the Basin to at least 2 ft. Absolutely no |ess
and possibly nore. | know what this stuff looks like and is.

My only other concern is the slow speed that all of the cleanup is going at. Please no
nore extensions. Lets just get it done

Response: Comment noted. Regarding the depth of dredging in the Yacht Basin: Asarco will
coll ect additional sedinent sanples fromthe Yacht Basin this year. The data will be used
to plan dredging depths. For the purpose of site cleanup, dredging will occur to the depth
required to neet the cleanup criteria. As such, the final dredging depth is expected to
vary by | ocation.

Comment No. 78

Comrent : Tacoma Yacht O ub should be formally designated as a stake holder in the design
and i npl ementation of the Remediation Plan for the Yacht Basin. The club will formally
designate a conmittee to laison [sic] with E.P. A, Asarco and other active parties.

Response: A project of this size and conplexity requires coordination between all affected
parties. To that end, Asarco has nmade a commitnent to work directly with the Tacona Yacht
O ub on Yacht Basin dredging i ssues. EPA will take steps to see that Asarco coordi nates
with the Yacht Qub to the extent necessary.

Comment No. 79

Comrent: Pg. 21, Sec 7.1 Goundwater: [As stated in the Proposed Plan] “No remedial action
is planned for the Slag Peninsula area ( approxi mately 85,000 yd2 or 17.5 acres) because
the water depths and steep sl opes nmake capping or dredging technically inpracticable.”

NOAA supports EPA's position of not trying to actively renedi ate the steep portions of the
Slag Peninsula Unit located in deep water. Conventional capping techniques do not appear
to be productive because of the steep slopes and water depths. NOAA prefers intertidal and
shal | ow subtidal capping to be placed only when equivalent (or nmore) fill is renoved so
that there is no net |oss of aquatic habitat; for that approach to be used on the sl ag
peninsula it would require the renoval of too nmuch of the peninsula before reaching gentle
enough sl opes for the capping material to repose in perpetuity. W are unaware of any

ot her cost-effective and environnental ly- sensitive renedi ati on technol ogy to sol ve these
probl ens.

Response: Comment not ed.

Comment No. 80

Comrent : My standpoi nt, you must understand, comes froma metall urgical engi neer who had
an opportunity to tour the ASARCO snelter while a young college student. It is unfortunate
to the community and the area as a whole that so much toxic substances were rel eased into
the environnent in the name of progress and the alnmighty dollar. It should al so be
remenbered that the plant offered enployment to numerous workers during its lifetine. It



was a nonunent to the ingenuity of nmetallurgists while now becom ng a bane to those of us
in the profession. It is denoralizing to think that the metals industry has had to cope
wi th changes that sonetines nake ny training obsolete

Just as a passing thought; there are plans to renove and store in a landfill, the

contami nated soils around the Ruston plant. And the Seattle-Taocna [sic] airport is
looking for fill for their third proposed runway. Abra-cadabra! Wy not use this soil for
their fill and kill two birds with one stone? | had heard sone statistics about the anount
of fill needed for the SEA-TAC airport and the tinme needed to conplete their plans, nuch
to the consternation of the |ocal residents.

Anot her thought; why not sell, for refining, the waste products fromthe ASARCO plant? It
used to be that tailings piles fromolder mnes would be reprocessed again and again to
renove the snall est traces of valuable netals. Arsenic still has used in rodenticides
Lead is used in storage batteries. Cadmumis used in lownelting point alloys. Wat other
treasures could be gleaned fromall the waste?

The EPA plan to cover the site with non-perneable material does not take into account one
thing; water seeping UP through the covering layer. This is sonething that nust be
considered in our wet Washi ngton weat her.

Men have torn down nountains to get to precious netals for a long tinme. If the material at
Ruston is offending, why not dig out a big hole and put it back into those torn- down
nount ai ns?

These are ny thoughts and suggestions concerning the treatnent of the wastesite at
ASARCO s Ruston plant. | hope they are doing a better job of not polluting in their new
location in the southwestern USA. It was a kick in the butt to see themleave town. That
was one | ess place |I could have sought gainful enploynment from

Response: EPA offers a four part response:

1. Di sposal of contaminated soils and sedinments at Seattle-Tacoma Airport — W assune
that the phrase “contanminated soils around the Ruston plant” refers to both the
contam nated terrestrial soils and narine sedinments that are scheduled for onsite
contaminant at the Site. Plans call for these materials to be disposed of in either
the engineered On-Site Contai nnent Facility (OCF) or under the proposed | ow
pernmeability cap. Soils and waste materials fromthe upland portion of the Site and
soils fromthe Ruston area were specifically addressed in the 1995 ROD addressi ng
Operable Units 02 and 07 and in the 1993 ROD addressing Operable Unit 04 (QUs 02
07, and 04 include cl eanup of upland portion of the Site, denolition of Asarco
facilities, Asarco Off-property soils, respectively). Per the 1995 ROD, EPA has
determ ned that the soils and wastes from QUs 02, 04, and 07 are to be disposed of
at the forner Asarco facility. EPA did not evaluate the possibility of exporting
dredged sedinments to Seattle-Tacona Airport as part of the RI/FS for QU 06
(Sedi nents/ Goundwater). W believe that there are a nunber of significant
difficulties with this approach that nake it infeasible. These include the cost of
transporting the naterial from Tacoma to the airport, environnmental regul ations that
precl ude di sposal of contam nated naterial at facilities that are not designed for
such purposes, and the cost and time associated with negotiating such a proposa
with the Port of Seattle and nearby nmenbers of the community who may be affected
anong ot hers.

2. Recycling waste material — As discussed above, the 1993 and 1995 RCDs address all of
the terrestrial soils and waste materials associated with the Asarco facility.
Renedi ation is either underway (QUs 04 and 07) or nearly underway (QU 02). A nunber
of physical and chem cal treatnent processes, sone of which included netals
recl anmation, were evaluated as part of the Feasibility Study for QU 02. It was
deternmined that reliable cost-effective alternatives were not feasible or
practicable due to the nature and vol une of the waste naterial s.




Seepage through the site cap — The low perneability cap will be placed above the
seasonal high groundwater table. In addition, the cap systemwill include a drai nage
layer to direct subsurface water to the surface water diversion system

Di sposal of contaminated material at former open pit mnes — The comment suggests
that contam nated soils, wastes, and sedinents could be returned to forner nine
sites for final disposal. As discussed above, the 1993 and 1995 RODs address all of
the terrestrial soils and waste naterials associated with the Asarco facility. EPA
did not evaluate the possibility of exporting dredged sedinents to mne sites. Many
of the same difficulties and costs addressed in the response to the Seattle-Tacoma
Airport comment (above) apply to this alternative.
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TABLE 5-1
Maximum Metal Concentration in Sediment

Contaminant

Max Concentration (mg/kg)

Percentage of Detections > CSLs

As

Cu

Pb

Zn

26,410
43,840
22,450

174,000

53

42

32

39




TABLE 9-1
Groundwater Alternatives

Estimated Cost
(in millions $) ®

Total
Annual 30-Year Present
Alternative * Description ? Capital 0&M 0&M Worth
GW-A: No Action No actions are taken $0 NA $0 $0
GW-B: Source Control, Soll Reduce groundwater discharge to Commencement Bay by 1) limiting infiltration of $0 $0.1 $1.8 $1.8
Capping and Surface Water precipitation and surface water, 2) intercepting groundwater at selected locations
Controls, Groundwater before it enters the Facility and treating* that groundwater as required prior to
Interception/Treatment, discharge to Commencement Bay, and 3) abandoning or replacing leaking
Replacements of Leaking underground sewer and water lines. Continued groundwater monitoring and
Subsurface Water Lines, implementation of institutional controls (e.qg., restricting future use of Facility
Institutional Controls and groundwater) will also occur. If groundwater cleanup goals are not achieved,
Monitoring. contingency actions such as additional diversion, may be constructed.
*Captured groundwater will be directed to the on-site stormwater treatment
system being constructed as part of the upland, OUO2 remedy. This treatment
system includes particulates removal enhanced by the use of coagulants and
flocculants.
GW-C: Pump/Treat and Actively remove contaminated groundwater by a series of extraction wells. The $28.7 $0.6 $9.1 $37.8
Discharge to Outfalls groundwater would be treated and discharged to Commencement Bay. Candidate
areas for the pump/treat alternative are downgradient of the Arsenic Kitchen,
Southeast Plant (DMA) area, Copper Refinery, and Fine Ore Bins. All elements of
Alternative GW-B (above) would be included to reduce groundwater discharge to
Commencement Bay, protect the deep aquifer, and provide institutional controls.
GW-D: In situ Groundwater In situ oxidation of groundwater by air injection to enhance chemical precipitation $2.0 $0.1 $2.3 $4.3

Treatment

of arsenic. Nutrient injection would stimulate biological degradation of
DMA-related compounds in the Southeast Plant Area. All elements of Alternative
GW-B (above) would be included to reduce groundwater discharge to
Commencement Bay, protect the deep aquifer, and provide institutional controls.
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TABLE 9-1
Groundwater Alternatives

Alternative *

Description ?

Estimated Cost
(in millions $) ®

Annual 30-Year
Capital 0o&M o&M

Total
Present
Worth

GW-E: In situ Treatment by
Seawater Injection

Injection of seawater to raise pH and provide a more oxygenated subsurface
environment conducive to chemical precipitation of arsenic. Candidate areas for
seawater injection are the Arsenic Kitchen, Southeast Plant (DMA) area, and Fine
Ore Bins. All elements of Alternative GW-B (above) would be included to reduce
groundwater discharge to Commencement Bay, protect the deep aquifer, and

provide institutional controls.

$2.2 $0.1 $2.2

$4.4

Notes:

1) Alternatives GW-1B and GW-3D from the 1993 FS are not addressed in this ROD because soil remedial actions selected previously by EPA have
eliminated these alternatives as options. Alternative GW-A, "no action," is retained only for comparative analysis purposes.

2) Although not specifically listed, it is assumed that all alternatives listed this table would be implemented in addition to the selected remedy for OU
02 (i.e., source control, surface water and groundwater diversions, site capping and other OU 02 remedy elements are required in addition to the OU
06 groundwater alternatives listed in this table). The cost for the OU 02 remedy is excluded from the estimated cost shown in this table.

3) Present worth operation and maintenance (O&M) costs assume a 5 percent discount rate over 30-year period.
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TABLE 9-2
Sediment Remedial Alternatives for the Nearshore/Offshore Area
(88,000 yc? or 18 acres)

Estimated Cost
(in millions $)*

Total
Present
Alternative Description Capital O&M Worth

S-1A: No Action No actions are taken. $0 $0 $0

S-1B: Natural Recovery Natural recovery does not involve any active work, but typically includes long-term $0 $0.2 $0.2
monitoring to ensure that sediment quality is naturally improving over time (e.g., new
clean sediment is covering up the contaminated sediment).

S-1C: Capping Cover 88,000 yd? ( 18 acres) of contaminated sediment with a minimum of 3 ft. of clean $10.3 $1.3 $11.6
sand and gravel. In general, the purpose of a cap is to prevent the direct contact of
people and marine organisms with contaminated sediment.

S-1D: Dredging and Nearshore Dredge contaminated sediment and place in nearshore confined aquatic disposal $11.8 $1.0 $12.8
Confinement (CAD) facility, which is an underwater cell that keeps the contaminated sediment

covered with a cap and isolated from the overlying water. This alternative would require

dredging of a minimum of 70,000 yd °® of contaminated sediment with a dredge depth of

approximately 1 yd (some of the 88,000 yd 2 or 18 acres of contaminated sediment

would be covered by the nearshore facility), placement of the dredged sediment within a

berm along the shoreline of the Facillity, and placement of a clean sediment cap over

the dredged material. The cap and containment berm of the nearshore CAD would be

armored to minimize erosion.

S-1E: Dredging and Upland Dredge a minimum of 88,000 yd * of contaminated sediment with a dredge depth of $26.0 $0.2 $26.2
Disposal approximately 1 yd; placement of the dredged sediment at an off-site location.

Notes:

1) A discount rate has not been applied to the capital costs because the remedy will be implemented within a short period of time (5 years). Operations and
maintenance (O&M) costs are for 20 years.



TABLE 9-3

Sediment Remedial Alternatives for the Yacht Basin (75,000 square yards; 15.5 acres)

Estimated Cost
(In millions $) *

Total
Present
Alternative Description Capital o&M Worth
S-2A: No Action No actions are taken. $0 $0 $0
S-2B: Natural Recovery Natural recovery does not involve any active work, but typically includes long-term $0 $0.3 $0.3
monitoring to ensure that sediment quality is naturally improving over time (e.g., new
clean sediment is covering up the contaminated sediment).
S-2C: Dredging and Nearshore Dredge contaminated sediment and place in nearshore CAD. This alternative would $4.9 $0.2 $5.1
Confinement require dredging of approximately 55,000 yd? of contaminated sediment, with a dredge
depth of approximately 2 feet.
S-2D: Dredging and Upland Dredge an area of 75,000 yd ? (15.5 acres) of contaminated sediment to a depth of 2 feet ~ $3.4 $0.2 $3.6

Disposal

and place beneath the upland cap in the central portion of the upland part of the Facility.
This alternative would require dredging of approximately 55,000 yd * of contaminated
sediment. (Note: As a contingency, if all the contaminated material cannot be removed
from the Yacht Basin, dredging in the Basin followed by placement of clean material
may occur.)

Notes:

1) A discount rate has not been applied to the capital costs because the remedy will be implemented within a short period of time (5 years). Operations and
maintenance (O&M) costs are for 20 years.



TABLE 9-4

Sediment Remedial Alternatives for the Northshore Area (7,000 square yards; 1.5 acres)

Estimated Cost
(In millions $)*

Total
Present
Alternative Description Capital O&M Worth
S-3A: No Action No actions are taken. $0 $0 $0
S-3B: Natural Recovery Natural recovery would not involve any active work at the Facility, but would include $0 $0.2 $0.2
monitoring to ensure that sediment quality is naturally improving over time (e.g., new
clean sediment is covering up the contaminated sediment).
S-3C: Capping Cover 7,000 yd? (1.5 acres) of contaminated sediment With a minimum of 1.0 m of clean $0.5 $0.2 $0.7
sand and gravel. In general, the purpose of a cap is to prevent the direct contact of
people and marine organisms with contaminated sediment.
S-3D: Dredging and Nearshore Dredge contaminated sediment and place In nearshore CAD. This alternative would $0.7 $0.2 $0.9
Confinement require dredging of approximately 4,500 yd?® of contaminated sediment (7000 yd 2
dredged to a depth of 2 feet).
S-3E: Dredging and Upland Dredge contaminated sediment and place beneath the upland cap. This alternative $0.5 $0.2 $0.7

Disposal

would require dredging of approximately 4,500 yd*® of contaminated sediment (7000 yd?
dredged to a depth of 2 feet).

Notes:

1) A discount rate has not been applied to the capital costs because the remedy will be Implemented within a short period of time (5 years). Operations and
maintenance (O&M) costs are for 20 years.



TABLE 12-1
Groundwater Cleanup Levels

Cleanup Level
Constituent (mg/L) Basis

Shallow Aquifer System*

Arsenic 6 Background concentration in regional groundwater
Copper 31 Marine chronic criteria; WAC 173-201A-040?

Deep Aquifer

Metals MCLs Maximum contaminant levels; 40 C.F.R. Part 141.62

Y Includes the slag, marine sand, and intermediate aquifers as referenced in various Site documents.

2 The regional background concentration for copper in groundwater has been established at 40 ng/L; 3.1 mg/L will
be the targeted cleanup level to be achieved through dilution within marine waters that mix with groundwater in the

nearshore areas of the Facility aquifers.

TABLE 12-2
Sediment Cleanup Levels for Marine Sediments at OU 06

Remedy Unit Type of Remedy Remediation Cleanup Level Monitoring Cleanup
Level
Nearshore/Offshore and Capping Preponderance-of-Evidence Washington State
Northshore Areas Approach® Sediment Management
Standards - SQS (WAC
173-340-320)
Yacht Basin Dredging
Arsenic? 93 mg/kg 93 mg/kg
Copper? 390 mg/kg 390 mg/kg
Lead?® 450 mg/kg 450 mg/kg
Zinc® 410 mg/kg 410 mg/kg
Moderate Impact Zone and Monitoring Preponderance-of-Evidence Preponderance-of-
Contaminant Effects Areas Approach! Evidence Approach*

! See Section 7.2.2.
2 CSL; (WAC 173-204-520)

SQS; (WAC 173-204-320)
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APPENDI X A

Trend Pl ots of DMA-Rel ated Organic Conpounds
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APPENDI X B

Summary of Sedi nent Sanpling Results




Station Year As Cu Pb Hg Zn
11 19872 23 60 52 ND 118
1988 19 50 33 0.275J 68
21 19872 320* 218 251 ND 850*
1988 30 120 65 0.735J* 110
2-2 19872 240* 147 158 ND 530*
2-3 19872 70* 50 72 ND 223
2-5 1988 27 23 35 0.05J 91
26 1988 36J 27] 44] 0.075J 111J
1988D 34 287 53J 0.055J 109J
3-1 19872 1,620* 1,145* 1,805* ND 6,940*
19872 555* 381 830* ND 4,305*
3-2 1988 455*% 244 488* 0.14 2,275*
1988D 485* 248 540* 0.17 2,420*
3-3 1987: 170* 290 477* ND 2,115*
1989 908* 387 822* 0.13 3,931*
3.4 1988 2,378* 998* 2,600* 0.26J 11,250*
1989° 3,117* 1,259* 3,094~ 0.14 11,250*
3-5 1988 1,940* 793* 1,565* 0.28J 6,175*
3-6 1988 1,130* 468* 845* 0.25J 2,725*
4-0 19872 905* 725* 1,040* ND 4,630*
19872 4,915* 3,115* 6,650* ND 18,000*
4-1 1988 7,300* 3,500* 7,900* 0.2 19,700*
1989° 7,502* 4,080* 7,796* 0.11 25,000*
19872 6,600* 2,545* 6,100* ND 1,625*
4-2 1988 7,350* 3,025* 6,725* 0.17 17,625*
1988D 6,825* 2,925* 6,200* 0.14 16,825*
4.3 19872 4,985* 2,225* 3,785* ND 11,450*
1989° 6,964* 3,200* 4,501* 0.15 23,350*
4-4 1988 26 20 31 0.09J 95
5.0 19872 100* 615* 191 ND 990~*
1988 86* 805* 243 0.34J 1,200*

See notes on Table B-1 5 of 5.

Source: Supplemental Feasibility Study, Commencement Bay Nearshore/Tideflats,
Asarco Sediments Site, October 1993.
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Station Year As Cu Pb Hg Zn
5-1 1987 6,450* 3,245* 5,400* ND 19,050*
5.2 1987 8,950* 3,450* 6,650* ND 1,700*

1990 8,000* 3,800* 6,725* 0.12 21,500*
5.3 1987 1,400* 800* 1,355* ND 3,830*
1989° 1,577* 698* 1,257* 0.2 3,432*
5-4 1989° 99* 69 91 0.24 ND
5.5-2 1990 8,050* 3,925* 5,025* 0.06 21,100*
6-0 1987 85* 725* 145 ND 378
1987 8,400 2,985* 9,400* ND 20,850*
6-1 1988 9,150* 3,375* 9,975* 0.16J 21,800*
1990 9,025* 3,375* 10,300* 0.08 25,250*
1987# 6,350* 3,260* 5,950* ND 16,750*
6-2 1989° 7,274* 3,736* 6,142* 0.2 ND
1990 7,800* 3,825* 7,675* 0.05 22,350*
1987 1,620* 930* 1,630* ND 4,290*
6-3 1988 2,550* 1,203* 2,223* 0.25J 5,800*
1990 3,400* 1,775* 3,400* 0.09 10,650*
64 1987 100* 49 85 ND 202
1989° 91* 63 83 0.15 260
6.5-2 1990 6,825* 3,525* 7,675* 0.08 26,011*
7-1 19872 3,620* 7,600* 2,450* ND 5,360*
> 1987 6,700* 3,360* 5,000* ND 17,900
1990 6,700* 3,575* 5,150* 0.05 20,675*
7-3 1987 5,050* 2,535* 4,625* ND 19,000*
7-4 1987# 100* 64 72 ND 215
7-5 1987# 65* 51 39 ND 117
7-6 19872 18 35 26 ND 71
7-7 19872 16 16 26 ND 54
8-1 1987 4,585* 195 3,540* ND 12,100*
8.2 19872 565* 444~ 462* ND 1,285*
) 1989° 521* 406* 411 0.62* 1,233
8-3 1987# 320* 163 118 ND 394

See notes on Table B-15of 5

Source: Supplemental Feasibility Study, Commencement Bay Nearshore/Tideflats,
Asarco Sediments Site, October 1993.
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Station Year As Cu Pb Hg Zn
1989° 141* 126 104 0.26 329
8.4 19872 160* 125 105 ND 330
1988 55 70 62 0.19J 143
9-1 19872 5,950* 8,950* 3,670* ND 5,450*
9-2 19872 200* 248 158 ND 355
9-3 19872 65* 82 52 ND 155
9-4 1987 29 55 39 ND 92
9-5 1987 16 36 39 ND 75
9-6 19872 25 25 32 ND 75
9-7 19872 12 18 19 ND 62
9-8 19872 95 19 19 ND 58
10-0 19872 4,105* 18,300* 3,910 ND 4,080*
10-1 19872 665* 1,665* 690* ND 1,010*
1988 590* 1,873* 860* 1.8J* 1,000*
19872 170* 243 118 ND 330
10-2 1988 95* 152 77 0.6J* 176
1989° 144* 223 113 0.9 284
10-3 1987 38 53 39 ND 100
1989 r* 103 65 0.4 159
10-4 1987 42 58 39 ND 109
11-1 1987 4,995* 12,600* 3,135* ND 2,430*
11-2 19872 410* 1,075* 381 ND 505*
11-3 19872 55 106 59 ND 100
11-4 19872 a7 80 46 ND 121
11-5 19872 28 50 39 ND 104
11-6 19872 21 87 39 ND 92
11.7 1987 12 19 26 ND 58
1988 13 21 28 ND 55
11-8 19872 12 20 26 ND 62
11-9 19872 7.5 15 26 ND 54

See notes on Table B-1 5 of 5.

Source: Supplemental Feasibility Study, Commencement Bay Nearshore/Tideflats,

Asarco Sediments Site, October 1993.
Table B-1 3 of 5
Summary of Inorganics Data
Measured at the Asarco Sediments

Site During the Asarco RI/FS
Asarco Sediments/Groundwater OU 06 ROD
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Station Year As Cu Pb Hg Zn
121 19872 5,050* 7,650* 4,585* ND 5,100*
1988 2,355* 8,200* 3,275* 5.6J 3,975*
122 19872 190* 497* 138 ND 219
1989 123* 371 109 0.8* 183
19872 60* 200 72 ND 151
123 1989 43 82 40 0.28 76
12-4 19872 35 60 39 ND 79
12-5 19872 16 46 46 ND 83
13-1 19872 2,360* 5,400* 2,510* ND 1,700*
13-2 19872 60* 152 59 ND 88
13-3 19872 65* 130 59 ND 121
13-4 19872 24 47 39 ND 71
13-5 19872 15 23 26 ND 49
13-6 19872 33 16 19 ND 41
13-7 19872 12 17 32 ND 54
13-8 19872 11 14 19 ND 45
141 19872 11,100* 3,850* 3,405* ND 7,600*
1989° 14,020* 4,874* 4,069* 35* 2,524*
19872 160* 306 105 ND 249
14-2 1988 69* 148 59 0.24 141
1989° 71* 154 68 0.34 189
143 19872 35 179 65 ND 134
1988 49 119 46 0.34 122
14-4 19872 60* 46 39 ND 75
14-5 19872 29 31 32 ND 71
15-1 1988 20,225* 4,600* 4,430* 2.4* 2,825*
15-2 19872 290* 300 118 ND 296
15-3 19872 47 72 46 ND 79
15-4 19872 30 37 32 ND 71
15-5 19872 13 32 26 ND 58
19872 270* 190 59 ND 141
161 1988 48 141 44 0.22J 81

See notes on Table B-1 5 of 5.

Source: Supplemental Feasibility Study, Commencement Bay Nearshore/Tideflats,
Asarco Sediments Site, October 1993.
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Station Year As Cu Pb Hg Zn
19872 75* 57 32 ND 64

16-2 1989P 41 58 31 0.22 89
16.3 19872 26 27 19 ND 46
1989° 29 33 16 0.12 68

64 19872 11 24 13 0.12 68
1988 16 21 19 ND 50

17-1 19872 210* 910* 217 ND 223
17-2 19872 39 84 26 ND 46
17-3 19872 21 52 32 ND 64
17-4 19872 7 26 19 ND 46
161 19872 65* 205 72 ND 109
) 1989P 57* 249 71 0.24 112
19872 35 71 32 ND 64

18-2 1988 33 65 35 0.12] 56
1989P 20 61 23 0.22 82

164 19872 26 38 26 ND 46
) 1989P 37 44 24 0.18 69
101 19872 26 77 26 ND 37
1989° 15 56 20 0.16 33

Loo 19872 120* 52 26 ND 41
1989° 28 76 32 0.24 52

20-1 19872 11 61 13 ND 28
20-2 19872 20 54 32 ND 41

Notes: All data are in mg/kg.

1987 data are from Arasco Rl Round 1

1988 data are from Arasco Rl Round 2.
1989 data are from the 1990 Supplementary Marine Sediment Survey.

1990 data are from the 1990 Supplementary Marine Sediment Survey.

D Nodata are available.
Duplicate sample
Exceeds LAETS.
All As data from the 1987 sampling event where "J" qualified.

D‘SDX-UZ

The 1989 data for As, Cu, Pb and Hg are from the "heavy metal" Word Perfect table on the 3rd disk transmitted by

Parametrix through PTI (Disk 3). Data for Zn are the values from Table 1 of Parametrix’s 1990 Supplemental Marine
Sediment Survey. For Stations 3-4, 4-1, 10-2 and 14-2 (sampled both in 1988 and 1989), the 89 Zn values are the
differences of the "means" in Table 1 multiplied by two minus the 1988 value.

Source: Supplemental Feasibility Study, Commencement Bay Nearshore/Tideflats,
Asarco Sediments Site, October 1993.
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Chemical CSL*  SQS+ 2-2 2-3  2-3Dup 2-4 3-1 3-2 3-3 4-2 4-3 50  5-0Dup 5-0.25
Arsenic 93 57 54 51 |[2,063]| [_436]| [[_670l| 4626 5025 e || 54 e[| 142e [ 5 98
Cadmium 6.7 5.1 03 U 03 U 03 U 03 U 3.0 0.8 1.4 6.9 9.3|e [ 710llel[ 1.0|le 8.0
Chromium 270 260 34 33 39 149 36 42 100 161 28 38 290]| e
Copper 390 390 % e 47 e 52 e 43 211 e 321 e [i883lle [ 2542 [ o942 [ 882 3385
Iron .- .- 18190 19,950 19,570 18,740 88,290 33,930 42,090 130,300 168,500 36,870 36,090 179,000
Lead 530 450 106 70 74 % 417 [ 704 [3.928]] [[3586]e [ L763] e[ 282l [4.252]]
Manganese .- .- 302 1,037 928 1,141 873 1,096 1,067 2,847 822 195 196 296
Nickel .- .- 27 31 34 91 44 31 33 64 102 17 18 67
Silver 6.1 6.1 04 A 02U 02U 02U 29 0.4 0.9 9.1 5.3 2.7 25 11| e
Zinc 960 410 346 211 229 228 [6.079] [L843]| [3.073] 10580 [[11120] [[“L78a] [[1556] (10930
Mercury 0.59 0.41 0.095 e 0.066 e 0.075e 0.170 e 0.200 e 0.072 e 0.091 e 0.051 e 0.03 e 0.230 e 0.280 e 0.05 U
Chemical CSL* SQS*  5-05 5-1 5-2 5-3 5.5-0 6-2 6.5-0 6.5-1 6.5-2 6.5-3 7-3 7-4.5
Arsenic 93 57 [ 6,229 7,219 e[ 8.023] e [_L.740]|e[[__Li8] e[ 6.394]|e]__10Ze 649 7335 o e[ e 27
Cadmium 6.7 5.1 55 12.0|e[” _17.0]e 54 |e 08 e Balle 14 e 8.0 1.0 0.3 Ue 9.3||e 0.3 Ue
Chromium 270 260 338 e 158 159 78 35 150 36 306]|e 120 41 36 44
Copper 390 390 |[ 4269 [[3047] [3655 [ 791 [ Loal| [—23886] [L358] 4315]| [ 3,308] e 80 77 46
Iron .- -~ 153,400 202,700 229,400 65590 26,580 179,600 18,830 208,600 198,000 22,550 21,940 20,680
Lead 53 450 [ 3,721 [[5282le[ 6,122 e[ L369]le 280 e e 206 e [C4122] [[7.074] 126 e 276 e 40 e
Manganese .- .- 220 974 826 922 169 1,853 140 607 1,721 872 657 928
Nickel .- .- 107 e 131 128 60 17 128 18 101 e 106 37 31 37
Silver 6.1 6.1 9.0 6.6 8.0) 1.8 2.7 7.1 2.7 13 17 0.2 U 0.2 0.2 U
Zinc 960 410 |[ 10,450 14,730 17,110] || 3,861|| || 972)| ([ 14,160 468 13 150 21,150 367 300 109
Mercury 059 041 005 U 0024 e 0032 e 0150 e 029 e 0036 e| 0.450|e 005 U 0055 e  0.100 e 0130 e 0270e

Source: Parametrix, Inc., April 1996

NOTES:

1. Results presented in mg/kg dry weight.
2. See notes on Table B-2 3 of 3
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Table B-2 1 of 3
Metal Concentrations in Sediment
(mg/kg dry weight)
Asarco Sediments/Groundwater OU 06 ROD




Chemical CSL* SQS*  7-12 8-1.5 8-2.5 8-3.5 9-1 9-2 9-2.5 10-1.5 10-2 10-2.5 11-0  11-0 Dup
Arsenic 93 57 5.3 7,914 e [ 239 69| 3341 [ 1oy | 88| [ 143 | 93 45 3,797] 3,91
Cadmium 6.7 5.1 03U 10.0] e 0.3 03U 9.0 0.3 03U 0.5 03 U 0.3U 25.0 26
Chromium 270 260 32 28 30 28 28 22 26 29 44 a2
Copper 390 390 15e 192 90 206 117 193 95 [ 9,350]| [ 9.228]
Iron -- -- 14,410 228,600 24,070 20,140 101,600 18,670 18,060 14,400  16.590 16,230 37,030 34,780
Lead 530 450 15 e 196 74 120 80 170 105 52 [ 3450 [ 3,650
Manganese -- -- 619 1,254 612 605 556 224 352 185 269 354 733 678
Nickel -- -- 31 105 26 29 90 23 23 19 20 23 89.0 79
Silver 6.1 6.1 02 U 7.6] 0.56 A 0.2 UA 21 0.90 Ab  0.80 Ab 14 A 12 C 057Ab 50.0 53.0
Zinc 960 410 37 19,760] 592 180 6,895 289 192 304 225 125 3352 [ 3.27 ]
Mercury 059 041 0.050e 0.220 e 0.099 0.110 1.800 0.340 0.083 0.350 0.110 0.140 1.800 1.89
Chemical CSL* SQS*  11-2 11-2.5 12-2 12-2.5 13-2  13-25 14-1 14-2  14-25 14-3.5 15-1 15-2
Arsenic 93 57 52 43 | e8| | 69 43 54 8.677] (o9 63 54 26,410 197
Cadmium 6.7 5.1 03U 03U 0.5 03U 03U 03U 31.0 03U 03U 03U 22.0 0.6
Chromium 270 260 34 28 31 34 44 29 29 41 45 29
Copper 390 390 114 276 203 96.0 184 213 167 117 7,365 383
Iron -- -~ 14,700 14,730 15,930 13,390 15,560 13,950 79,220 13,730 13,230 20,330 94,190 15,150
Lead 530 450 50 50 115 90 40 70 118 58 59 160
Manganese -- .- 248 265 242 319 305 288 514 160 202 442 358 167
Nickel -- -- 24 21 27 23 21 29 45 20 20 33 54 23
Silver 6.1 61 070Cb  0.80 Ab 1.1 Ab 11Cb  0.40 Q 1.1 Ab 12 12C 12 C 0.89Cb 16.0 2.4 A
zinc 960 410 110 107 143 158 68 137 4,480 270 100 120 2,483 307
Mercury 059  0.41 0.220 0.130 0.140 0.085 0.027 0.300 3.500 0.190 0.180 0.160 17.700 0.220

Source: Parametrix, Inc., April 1996

NOTES:

1. Results presented in mg/kg dry weight.
2. See notes on Table B-2 3 of 3.
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Metal Concentrations in Sediment
(mg/kg dry weight)

Asarco Sediments/ Groundwater OU 06 ROD




*Washington State Cleanup Screening L evels

**Washington State Sediment Quality Standards

Value exceeds SQS
Value Exceeds CSL and SQS

U = Undetected at thereported detection limit
A =Indicatesvalue determined by Method of Standard Addition
C =Indicatesthe correlation coefficient for Method of Standard Addition islessthan 0.995
b = Analytefound in blank

e=Estimated

Chemical CSL*  SQS*™* 1525 155-1 15.5-2 1605 16-1 16-2 16.5-1 16.5-2 17-1 17-15 17-2 17.5-1
Arsenic 93 57 52 [C240d] [C—30d [C—30od| 83 30 s =229 86 52
Cadmium 67 51 030U 40 05 15 03 03U 20 03U 15 06 03U 23
Chromium 270 260 27 33 32 31 62 25 28 25 19
Copper 390 390 97 544 297 191 63 178 296 149 320
Iron -- -- 13,660 149,100 18,850 45,750 12,020 14,550 17,460 11,486 14,390 12,310 12,120 11,799
Lead 530 450 40 146 330 77 31 317 65 165 84 73 125
Manganese .- - 269 559 252 237 180 310 135 163 123 157 185 109
Nickel .- .- 19 105 30 31 22 41 36 19 26 24 20 19
Silver 6.1 61  0.90Cb 14.1 24 A 0.93 Ac 0.84 0.20 Ube 435 0.92 ACe 1.98 1.01 0.48 AC 0.65AC
Zinc 960 410 84 1,82 359 480 166 69 230 79 170 105 104 131
Mercury 059 041 012 2 040 0.077 0.077 0.170 0.020 U 0.170 0.055 0.092 0.052 0.085 0.050
Chemical CSL*  SQs** 1752 1825 18-35 18.5-1 18.5-2 Ref 2 Ref 3 Ref 4B

Arsenic 93 57 26 19.3 26 51 183 6 55 e 69

Cadmium 6.7 51 03U 03U 03U 05 03U 03U 04 03U

Chromium 270 260 23 22 39 36 35 27 47 20

Copper 390 390 91 41 41 167 51 19 59 e

Iron .- - 9702 10,820 26,750 11,200 10,850 13,530 16,110 16,290

Lead 530 450 34 24 21 61 26 15 72 57

Manganese -- -- 152 199 414 120 236 138 373 154

Nickel .- .- 19 18 42 27 25 17 26 17

Silver 6.1 61  036AC 020U 0.020 U 0.73 0.26 AC 0.59 Ab 0.20 U 02U

Zinc 960 410 46 38 80 68 38 33 223 26

Mercury 059 041 0061 0.020 U 0.020U  0.020 0.027 0.025 0020 Ue  0.040e

Bource: Parametrix, Inc., April 1996

NOTE: Results presented in mg/kg dry weight

Table B-230f3 _ _
Metal Concentrations in Sediment
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CSL sSQs 31 50 550 81 o1 11-0 1-1 1251 142 1551
Foot 0-1
Arsenic 93 57 43 673 356 127 5.02 19
Cadmium 67 51 1.0 0.50 0.50 9.5 3.2 = 1.0 2d 0.5U 35
Chromium 270 260 36 52 54 186 82 99 121 33 39 80
Copper 390 390 367 422 254 (3514|2278 8488 ||[__243| |[23250 54 2,12
Lead 530 450 194 92 |L4759 98 356 223 527 31 1323
Nickel -- -- 20 29 29 97 76 106 73 40 24 88
Silver 6.1 6.1 1.5 15 1.5 11 8.9 64 3.0 aq 1.0U 9.9
Zinc 960 410 | 495| ([15,584| |[2.303 2,58 1,029 3,527 82 3,365
Mercury 059 041 031 026 020 o027 |L_ad| |[[__ad 14 11 0004 al
Foot 1-2
Arsenic 93 57 25U 38 7123 3,534 34 |[Z0.029 10
Cadmium 67 5.1 05U 05.U 9d 3.6 2 0.5U 7d 0.5U 45
Chromium 270 260 45 45 237 54 55 92 80 109 109
Copper 390 390 18 22 3.629||[ 2,671 8,383 117 840 32 2,374
Lead 530 450 13 25U 4,821 [C1294| |[C4319 51 2245 26 1,086
Nickel -- -- 26 22 121 69 73 59 70 60 114
Silver 6.1 6.1 1.0U 10U 7| 94 69 2.0 244 1.0U 11
Zinc 960 410 57 48 [3.039 2.459 123 ([10.374 51 3,364
Mercury 059 041 003U 0051 0.21 ad 8 0.12 34 0.14 21
Foot 2-3
Arsenic 93 57 7.899 929 356d|[__144] (3839 2.5U|[[2.245
Cadmium 6.7 5.1 10 2.6 19 1.0 Py 0.5U 7.5
Chromium 270 260 212 79 9% 117 59 a2 111
Copper 300 390 3531| (17 g 424|[_20d| 2431 17 104
Lead 530 450 5,041 891 2,751 203 6,091 25 U||_2.024
Nickel - 105 63 118 75 174 39 121
Silver 6.1 6.1 17 7 37 2.5 8 1.0U 8
Zinc 960 410 16.744| |_2.174 2411 365 4,339 69 7,021
Mercury 059 041 0.042 14 2 0.33 6.2 0.022 1
Foot 3-4
Arsenic 93 57 [ 601 210 40
Cadmium 67 51 2.4 14 0.5U 0.5U
Chromium 270 260 72 54 9% 65
Copper 390 390 1,329| || 6,399 86 352
Lead 530 450 [ 554 33 63
Nickel -- -- 52.0 74 50 75
Silver 6.1 6.1 4 29 1.0U 2.0
Zinc 960 410 1,296 1,847 64 131
Mercury 059 041 0.63 1| 0.03 0.29
Foot 4-5
Arsenic 93 57 a4 1,6 4 4,543
Cadmium 6.7 5.1 05U 9 14
Chromium 270 260 46 39 106
Copper 390 390 [ 64 3,46 3,834
Lead 530 450 25 127 526
Nickel - -- 34 46 141
Silver 6.1 6.1 1.0U 1 q
Zinc 960 410 102 1,389 (17,400
Mercury 059 041 0.04 12 0.1

Note: Recovered core sections did not contain the entire 1 foot section :I Indicates that the val ue exceeds SQS (Sediment Quality Standards)
in some cases Figure 3-2 indicates recoveriesfor each sample

U = Undetected El Indicates that the value exceeds CSL (Cleanup Screening L evels)

Source: Parametrix, Inc., December 1996.
Table B-3
Metal Concentrations
NOTE Results presented in mg/kg dry weight. in Subsurface Sediments
(mg/kg dry weight)
Asarco Sediments/Groundwater OU 06 ROD




Chemical CSL SQS 50 550 81 91 11-0 11-1 1251 14-2
Foot 0-1
Fluorene 79 23 7* 3 U 3u 2 5 2 4U 9 U*
Phenanthracene 480 100 83 * 15 14 9 55 10 16 9 U*
Fluoranthene 1,200 160 191 * 51 40 27 100 11 146 9 U*
Butyl benzyl phthalate 64 4.9 5 U 3 1U 3 U 1U 4u 9 U
Bis(2-ethylhexyl)phthalate 78 47 29 * (== 2 13 1 4u 9 U
Foot 1-2
Fluorene 79 23 11 U* 1 6 3 2 U 1 7 U*
Phenanthracene 480 100 11 U* 7 23 38 2 U 7 U*
Fluoranthene 1,200 160 11 U* 15 48 85 2 U 43 7 U*
Butyl benzyl phthalate 64 49 11 U* 2 3U 3 1 7 U
Bis(2-ethylhexyl)phthalate 78 47 11 U* 14 18 2 U 14 7 U*
Foot 2-3
Fluorene 79 23 5U 3 32 12 * 1 U*
Phenanthracene 480 100 15 * 16 184 119 * 1 U*
Fluoranthene 1,200 160 27 * 51 237 181 * 1 U*
Butyl benzyl phthalate 64 4.9 5 * 3 U 7(U 7 U* 11 U*
Bis(2-ethylhexyl)phthalate 78 47 10 * 11 20 7 U* 11 u*
Foot 3-4
Fluorene 79 23 6 2U
Phenanthracene 480 100 43 10
Fluoranthene 1,200 160 71 12
Butyl benzyl phthalate 64 4.9 2 U 2 U
Bis(2-ethylhexyl)phthalate 78 47 2 2U
Foot 4-5
Fluorene 79 23 5
Phenanthracene 480 100 52
Fluoranthene 1,200 160 75
Butyl benzyl phthalate 64 4.9 4 U
Bis(2-ethylhexyl)phthalate 78 47 5

Note: Recovered core sections did not contain the entire 1 foot section in some cases. Figure 3-2 indicates recoveries for each sample.

U = Undetected
* QOrganic carbon content is less than 0 5% in this sample and should not be directly compared to organic carbon normalized criteria.

[ indicates that the value exceeds SQS (Sediment Quality Standards)

Iz' Indicates that the value exceeds CSL (Cleanup Screening Levels).

Source: Parametrix, Inc., December 1996.

Table B-4

Organic Compound Concentrations
in Subsurface Sediments

(mg/kg organic carbon)

Asarco Sediments/Groundwater OU 06 ROD

NOTE: Results presented in mg/kg organic carbon.

152679PR.02_E062000009SEA. Table B-4 Organic Compound Concentrations Subsurface Sediments mgkg oc . 6-20-00 . gr




AET
Chemical Dry Wt. 50 550 81 91 11-0 11-1 1251 14-2
Foot 0-1
Fluorene 540 24 N/A N/A N/A N/A N/A N/A 17 U
Phenanthracene 1500 290 N/A N/A N/A N/A N/A N/A 17 U
Fluoranthene 1700 670 N/A N/A N/A N/A N/A N/A 17 U
Butyl benzyl phthalate 63 19 U N/A N/A N/A N/A N/A N/A 17 U
Bis(2-ethylhexyl)phthalate 1300 100 N/A N/A N/A N/A N/A N/A 17 U
Foot 1-2
Fluorene 540 18 U N/A N/A N/A N/A N/A 17 U
Phenanthracene 1500 18 U N/A N/A N/A N/A N/A 17 U
Fluoranthene 1700 18 U N/A N/A N/A N/A N/A 17 U
Butyl benzyl phthalate 63 18 U N/A N/A N/A N/A N/A 17 U
Bis(2-ethylhexyl)phthalate 1300 18 U N/A N/A N/A N/A N/A 17 U
Foot 2-3
Fluorene 540 18 U N/A N/A 30 16 U
Phenanthracene 1500 54 N/A N/A 310 16 U
Fluoranthene 1700 100 N/A N/A 497 16 U
Butyl benzyl phthalate 63 18 N/A N/A 17 U 16 U
Bis(2-ethylhexyl)phthalate 1300 38 N/A N/A 17 U 16 U
Foot 3-4
Fluorene 540 N/A N/A
Phenanthracene 1500 N/A N/A
Fluoranthene 1700 N/A N/A
Butyl benzyl phthalate 63 N/A N/A
Bis(2-ethylhexyl)phthal ate 1300 N/A N/A
Foot 4-5
Fluorene 540 N/A
Phenanthracene 1500 N/A
Fluoranthene 1700 N/A
Butyl benzyl phthalate 63 N/A
Bis(2-ethylhexyl)phthal ate 1300 N/A
Note: Recovered core sections did not contain the entire 1 foot section in some cases. Figure 3-2 indicates recoveries for each sample.
U = Undetected
N/A organic carbon content is greater than 0.5% in this sample. Value is normalized for TOC and reported in Table 3-3.
Source: Parametrix, Inc., December 1996.
Table B-5
Organic Compound Concentrations
NOTE Results presented in pg/kg dry weight. in Subsurface Sediments
(ug/kg dry weight)
Asarco Sediments/Groundwater OU 06 ROD

152679PR.02_F062000009SEA, Table B-5 Organic Compound Concentrations Subsurface Sediments jigkg dry weight . 6-20-00 . gr
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Marine EPA Criteria

Chemica Chronic Acute PW 5025 PW 505 PW 651 PW 91 PW 1020 PW 132
Metals (ug/L)
Arsenic +3 - - -- 12 5U 18 2,205 30 18
Arsenic +5 - - - - 5U 5U 5U 23 5U 5U
Total Arsenic 36 69 28 e 5 Ue 3% e [e7le 25
Cadmium 9.3 43 3 UEe 3 UEe 3 LEJ 3U 3 UEe 3U
e
Chromium 50 1,100 10 Ue 10 Ue 10 Ue 10 U 10 Ue 10 U
Copper 2.9 2.9 [—s] ¥ —=v —=Z3Vv
Iron 1,000 a - - 50 U 5 U 867 50 U 68
Lead 8.5 220 5U 5U 5 Ue 5U 5e
Manganese - - - - 15U 65 512 Ee 1,853 362 Ee
Nickel 8 75 50 |Ue 50|U 50 |U 50U 50 |U
Silver 0.92 2.3 1 |Ue 1|Ue 1|U 1|Ue U
Zinc 86 95 50 U 50 U 50 U 50 U 50 U 50 U
Mercury 1.1 2.1 0.40 U 0.44 0.44 0.20 e 0.20 U 037 e
Organics (pg/L)
LPAH
Acenaphthylene - - - - 3.0U 33U 33U 50U 57U 6.7 U
Acenaphthene 710 b 485 b,c 30U 33U 33U 50U 57U 6.7 U
Anthracene -- -- 30U 33U 33U 50U 57U 6.7 U
Fluorene -- -- 3.0U 33U 33U 50U 57U 6.7 U
Naphthalene 214 f 1175 b,c 30U 33U 33U 50U 57U 6.7 U
Phenanthrene 4.6 7.7 30U 33U 33u [_solu [ _s7lu [ 67l
2-Methylnaphthaene - - - - 3.0U 33U 33U 50U 57U 6.7 U
Total LPAHSs -- -- 21.0 23.1 23.1 35.0 39.9 46.9
HPAH
Benzo(g)anthracene -- -- 30U 33U 33U 50U 57U 6.7 U
Benzo(a)pyrene - - - - 3.0U 33U 33U 50U 57U 6.7 U
Benzo(b)fluoranthene - - -- 30U 33U 33U 50U 57U 6.7 U
Benzo(k)fluoranthene - - - - 3.0U 33U 33U 50U 57U 6.7 U
Total benzofluoranthenes - - - - 6.0 6.6 6.6 10.0 11.4 13.4
Benzo(g,h,i)perylene -- -- 6.1 U 6.6 U 6.5U 10.0 U 110U 130U
Chrysene -- -- 3.0U 33U 33U 50U 57U 6.7 U
Dibenzo(ah)anthracene - - - - 6.1 U 6.6 U 6.6 U 10.0 U 110U 13.0U
Fluoranthene 16 b 20 b,c 3.0U 3.3U 3.3U 50U 57U 6.7 U
Indeno(1,2,3,-cd)pyrene -- -- 6.1 U 6.6 U 6.5 U 10.0 U 11.0 U 13.0 U
Pyrene - - -- 30U 33U 33U 50U 57U 6.7 U
Total HPAHs - - - - 39.3 42.9 42.6 65.0 72.9 85.9
Total PAHs 30 d 150 b,c 30U 33U 33U 50U 57U 6.7 U
Phthalates
Bis(2-ethylhexyl)phthalate - - - - 3.0U 33U 33U 50U 57U 6.7 U
Butyl benzyl phthalate - - - - 3.0U 33U 33U 50U 57U 6.7 U
Diethyl phthalate -- -- 5.9 41 33U 50U 57U 6.7 U
Dimethylphthalate - - - - 3.0U 33U 33U 50U 57U 6.7 U
Di-n-butyl phthalate -- -- 30U 33U 33U 50U 57U 6.7 U
Di-n-octyl phthalate -- -- 3.0U 3.3U 33U 50U 57U 6.7 U
Conventionals
Ph - - -- - - - - -- 7.6 7.8 7.4
Ammonia (as nitrogen) (mg/L) 0.035 0.230 0.023 0.056 0.048 [ 220 400! [ 0700
Sulfide (as hydrogen sulfide) mg/ 0.002 -~ |_a10Ju 1.0Ju 10Ju 40]u 4.0]u 4

See notes on Table B-6 2 of 2

Source: Parametrix, Inc., April 1996.

Table B-6 1 of 2
Pore Water Chemical Concentrations
Asarco Sediments/Groundwater OU 06 ROD
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Echinoderm Neanthes

Ampdlisca Combined Station Mean total
Sample Mortality Normality/Survivorship Biomass
Station (%)* (%0)** (mg)8
Carr 2 13 89.6 97.35
Carr 4 19 83.9 137.30
REF 3 45 §§ 39.1 # 96.63 §§
REF 4B 31 8§ 55.8 # 89.36
2-2 26 733 67.85
2-3 43 814 74.36
2-4 30 49| 8759
31rxx 46 41.2 [ s390]
3-2 31 70.8 84.40
33 32 525 91.54
42 . s8] 6L5 46.72
43 29 439 82.46
5-0 24 73 137.18
5-0.25 94| 242| 0.00],
505 92 31.2 000
5-1 48 61.0 109.55
5-2 33 61.3 114.82
5-3 32 732 116.14
55-0 24 748 145.38
6-2 7., . 362 81.68
6.5-0 72| 690 9878
6.5-1 73 31| [ o00]
6.5-2 60 32.1 82.39
6.5-3 63 818 137.34
7-3 33 50.0 90.01
7-4.5 37 82.8 128.87
7-12 a7 388 84 55
815 8| 01] [ o000]
825 71 43| | 50.48
8-35 24 87.8 109.64
91745 T [ 85 [ 4220]
9-2 33 60.0 83.69
9-25 43 638 105.49
10-1.5 47 435] 84.60
10-2 40 48.8 92.48
10-2.5 37 . 509 9158
110 [ 9 [ o2] [ ooo]
11-2 17 58.7 49.06
11-2.5 34 738 98.97
12-2 27 83.0 109.66

See note on Table B-7 2 of 2.

Source: Parametrix, Inc., April 1996.

Table B-7 1 of 2
Sediment Bioassay Results
(Replicate Means) and Comparison

to State Bioassay Criteria
Asarco Sediment/Groundwater OU 06 ROD
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Echinoderm Neanthes

Ampelisca Combined Station Mean total

Sample Mortality Normality/Survivorship Biomass
Station (%0)* (Yo)** (mo)8
12-25 52 49.1 94.65
13-2 35 73.9 98.18
13-25 49 54.3 u 98.74 |
141 o]
14-2 81 75.2 78.52
14-25 78 78.6 108.52
14-35 55 . 54.0 . 56.75 5
151
15-2 42 67.9 86.56
15-25 717 89.71

23

155-1 57.6 62.62

15.5-2 63 87.06
63.4

16-0.5 21 " 63.99
16-1 22 305| 97.83
16-2 36 46.8 94.65
16.5-1%** 29 53.1 94.12
16.5-2 32 48.6 100.75
17-1 54 524 79.53
17-1.5 20 324| 78.85
17-2 24 47.8 93.13
17.5-1%** 24 397 e 68.84
1752 26 49.0 ab’ 79.48
1825 39 30.2 87.21
1835 27 518 90.38
185-1 47 335, 85.89
18.5-2 26 35.8| 94.63

* State SQS criteria for amphipod bioassays: sediment fails if mortality is > 25% and significantly greater than reference.

** State SQS criteria for echinoderm larval bioassay: sediment fails if normal survivoship is < 85% of and significantly lower than reference.
*** Stations with greater than 20% fines that are compared to reference station Carr4.

§ State SQS criteria for polchagete bioassay: sediment fails if mean biomass < 70% of and significantly lower than reference.

88 Does not meet reference station requirements defined by state criteria

# Does not meet reference station requirements defined by PSDDA.
|:| Boxed values indicate the result exceeds state SQS and CSL criteria.

2 Not significantly different from REF 3.
b Not significantly different from REF4B.
¢ Not significantly different from Carr 2.
4 Not significantly different from Carr 4.

Source Parametrix, Inc., April 1996.

Table B-7 2 of 2
Sediment Bioassay Results
(Replicate Means) and Comparison

to State Bioassay Criteria
Asarco Sediment/Groundwater OU 06 ROD
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Bioassay? Benthic Infauna®
Station Year Amphipod Bivalve Echinodem |Polychaete | Mollusca Crustacea
1-1 6 80 - - - -
2-1 1988 4 87* - - - ¥
2-5%* 1988 19 60 - 0.20* 0.10* 0.14*
3-2 1988 11 50 - - - -
3-3 1989 6 -- 24 0.55 0.11* 0.44
3qt 1989 14 76 - - - --
1989 18 - 49 0.17 0.14* 0.44
3-5* 1988 31* 80 - 0.41 0.18* 0.46
3-6 1988 3 54 - - - -
4-0** 1990 14 - 72* 3.09 0.54- 0.58
4-1 1989 95* - 27 2.26 0.78 0.74
4-2* 1988 49* 74 - 2.58 0.96 191
4-3** 1989 32 - 54* 1.80 0.23 1.56
5-0** 1988 9 86*/93* - - - -
1990 14 - 56* 0.91 0.18* 0.06*
5-2%* 1990 18 - 57* 0.62 0.21* 1.72
5-3 1989 20 - 16 0.38 0.13* 0.45
5-4xx 1989 24 -- 50* - - -
5.5-2%* 1990 32 - 85* 0.81 0.27* 1.29
6-0 1990 17 - 58 3.69 0.04* 0.37
6.1 1988 97* - - -- - -
1990 43 - 41 0.96 0.29* 1.00
6-2** 1989 23 - 30* -- -- -
1990 26 - 55* 0.85 0.28* 1.27
6-3 1988 22 69 - 0.95 0.72 1.65
1990 16 - 45 0.75 0.33* 2.31
6-4 1989 12 - 10 0.28 0.12* 0.23
6.5-2** 1990 38 - 100* 0.88 0.22 1.34
7-2%* 1990 48 - 89* 0.76 0.36 0.40
8-2 1989 13 -- 38* 0.33 0.24 0.53
See notes on Table B-8 2 of 2.
Source: Supplemental Feasibility Study, Commencement Bay Nearchore/Tideflats, Asarco
Sediments Site, October 1993.
Table B-8 1 of 2
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Bioassay? Benthic Infauna®
Station Year Amphipod Bivalve Echinoderm Polychaete Mollusca Crustacea

8-3** 1989 17 -- 44* 0.61 0.41 1.42
8-4 1988 17 70 - 0.86 0.65 1.73
10-1** 1988 14 99*/100* - 1.46 0.20* 1.54

10-2** 1988 7 97*/91* -- -- -- --
103 1989 14 -- 45* 1.39 0.54 1.80
1989 20 -- 22 0.58 0.42 1.11
11-7* 1988 4 70/57 - 0.07* 0.03* 0.09*
12-1%* 1988 62* 99+%/93* -- 4.88 0.04* 0.43
12-2** 1989 16 -- 45* 1.31 0.23 0.57
12-3 1989 11 -- 40* 0.77 0.43 0.83
14-1** 1989 74* -- 99* 0.23 0.20* 0.14*
14-2 1989 7 - 21 0.47 0.55 0.39
14-3** 1989 15 - 63* 0.94 0.39 1.41
16-1 1988 5 86*/89* -- 0.60 0.23 0.34
16-2 1989 19 - 32% 0.38 0.26 0.58
16-3 1989 15 -- 33* 0.47 0.23 0.55
16-4** 1988 17 98*/92* - 0.36 0.20* 0.21*
18-1** 1989 19 -- 40* 0.76 0.22* 2.59

180+ 1988 14 98*/99* -- -- -- --
) 1989 12 - 48+ 1.40 0.29 1.38

18-3** 1989 37* -- 2 -- -- --
19-1 1989 8 - 22 0.86 0.58 2.40
19-2 1989 24 - 2 0.85 0.23* 1.33

@ Bioassay results in absolute mortality (amphipod) and combined abnormality (bivalve and echinoderm). For bivalves, assays were

performed twice in 1988 at certain sample locations. Data from both sets of analyses are presented; the greater response was used to
characterize the sample station.
B Benthic infauna is ratio of station to reference (i.e., indicated value = station abundance + reference abundance).
* Exceeds problem area biological threshold value.
** Station identified as cleanup station based on at least one exceedance of MCUL biological criteria.

-- data not collected during indicated sampling event.

152679.pr.02_E062000009sea Table B-8 20f2 Summary Biological Data 6-21-00 gr

Source: Supplemental Feasibility Study, Commencement Bay Nearchore/Tideflats,
Asarco Sediments Site, October 1993.
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Station Polychaets Molluscs Crustaceans Miscellaneous
REF 2 365 144 128 40
REF 3 491 92 57 267
REF 4B 235 64 23 20
2-2* 373 57 93 122
2-3* 235 39 81 70
2-4x 164 35 44 36
31 452 | 31| | 47| 58
32 255 53 51 245
3-3* 423 43 79 86
4-2% 598 49 60 325
4-3¢ 382 46 92 556
5-0 519 134 19 b 12 a
5-1 574 94 124 125
5-2% 313 48 115 95
5-3* 139 24 37 28
5.5-0 1,586 191 13 a
6-2 465 68 98 165
6.5-0 539 46 b 3a
6.5-2 321 40 b 37 b 63
6.5-3 146 a 30 3 b 30 a
7-12* 139 22 40 16
7-3 200 a 46 73 70
7-4.5 152 a 45 b 41 b 35 a
8-1.5 432 43 b 49 b 36 a
8-2.5 311 52 102 87
8-3.5 194 a 37 62 40 a
9-1 73] 7] ] 43] | 0]
9-2 156 a 52 b 40 b 60 a
9-2.5 338 54 86 82
10-1.5 369 78 58 45 a
10-2 332 78 51 b 59 a
10-2.5 335 79 107 151
11-0 i 1 | 3] | 0f
11-2 248 88 63 90
11-2.5 208 46 b 58 93
12-2 510 272 79 33 a
12-2.5 362 173 61 48 a
13-2 495 211 80 37 a
13-2.5 594 230 96 86
14-1 102 31 68 4 a
14-2 67 11 24 b 10 a
14-2.5 203 102 66 50 a
14-3.5 274 84 54 424
15-1 28 15 11 b 3a
15-2 196 a 32 62 b 48 a
15-2.5 124 54 41 b 28 a

See note on Table B-7 2 of 2.

Source: Parametrix, Inc., April 1996.
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Station Polychaetes Molluscs Crustaceans Miscellaneous

1551 283 59 53 b 16a
1552 361 97 137 55 a
1605 653 127 133 47 a
16-1 183 a 33 59 b 40 a
162 9% 25 19 b 45 a
1651 393 a1 352 29
1652 394 78 200 77
171 667 52 b 829 62 a
17-15 356 48 b 80 Ra
172 289 114 67 a
1751 1,183 111 185 50
1752 293 46 201 76
1825 259 44 b 142 102
18-35 313 63 a1 3%a
1851 154 a 69 9a
1852 307 40 b 201 82

I:| Boxed values indicate mean replicate abundance that is significantly less than
all appropriate reference stations.
* These stations had depths greater than 150 feet and were compared to REF4B only.
a Replicates abundance significantly less than REF3 and depth less than 150 feet.
b Replicates abundance significantly less than REF2 and depth less than 150 feet.

Source: Parametrix, Inc., April 1996.
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Chemical REF 1B 1B Dup 2A 2B 3A 3B

Metals (mg/kg)
Arsenic +3 0002 U 0002 U 0002 U 0007 0002 U 0002 U 0003
Arsenic +5 0017 0034 ] 0180 03| [ oost] [ ooza] [ oo30]
Monomethyl Arsenic 0005 0002 0007 0011 0002 0002 0003
Dimethyl Arsenic 15 45] 53 77 [ 70] | 22] | 33]
Total Arsenic 040 085 | 10 19| [ 17| | oe] | o]
Cadmium 002 001 002 002 002 002 002
Chromium 0039 016 | 0049 0066 0077 0067 0058
Copper 47 072 63 56 65 55 50
Mercury 002 U 002 U 002 U 002 U 002 U 002 U 002 U
Nickel 016 0035 014 0042 0037
Iron 002 U 002 U 002 U 002 U 002 U 002 U 002 U
Lead 016 0035 014 018 0042 0037  [_o63]
Silver 056 13] 38 20 15 [ 12] [ o075]
Zinc 0016 0015 0092 0017 U 0018 |U 0015 0016

14 12 24 14 16 14 14

Organics (ug/kg)

LPAH
Acenaphthylene 3 U 3 U 3 U 3 U 32U 32U 32U
Acenaphthene 33 U 33 U 33 U 33 U 32U 32U 32U
Anthracene 33 U 33U 33 U 33U 32U 32U 32U
Fluorene 33 U 33U 33 U 33U R2U 2 U 2 U
Naphthalene 33 U 33U 33 U 33U 32U 32U 32U
Phenanthrene 33 U 33U 33 U 33U 32U 32U 32U
2-Methylnaphthalene B U 33U B3 U 33U 2 U 2 U 32U
Total LPAHs 231 231 231 231 224 224 224

HPAH
Benzo(a)anthracene 33 U 33 U 33 U 33 U 32U 32U 32U
Benzo(a)pyrene 33 U 3 U 33 U 3 U 32U 32U 32U
Benzo(b)fluoranthene 33 U 33U 33 U 33U 32U 32U 32U
Benzo(k)fluoranthene 33U 33 U 3 U 33 U 32U 32U 32U
Benzo(g,h,i)perylene 33 U 33 U 33 U 33 U 32U 32U 32U
Chrysene 33 U 33 U 33 U 33 U 32U 32U 32U
Dibenzo(a,h)anthracene 33 U 33U 33 U 33U 32U 32U 32U
Fluoranthene 33 U 33 U 33 U 33 U 32U 32U 32 U
Indeno(1,2,3,-cd)pyrene 33U 33 U 33U 33 U 32U 32U 32 U
Pyrene 33 U 33U 33 U 33U R U 2 U 2 U
Total HPAHs 330 330 330 330 320 320 320

Total PAHs 561 561 561 561 544 544 544

Phthalates
Bis(2-ethylhexyl)phthal ate 97 510 33U 41 120 32U 100
Butyl benzy! phthalate 33 U 33U 170 [u 33U 160 |U 32U 69
Diethyl phthalate 33 U 33 U 33 U 33 U 32U 32U 32U
Dimethyl phthalate 33 U 33 U 33 U 33 U 32U 32U 32U
Di-n-butyl phthalate 44 33 U 33 U 33 U 32U 32U 32U
Di-n-octyl phthalate 33 U 33U 33 U 33U 32U 32U 32U

Conventionals
Moisture (%) 78 7 76 79 78 80 76
Lipids (%) 53 15 90 55 58 60 62

U = Undected at reported detection limit

[ ]Boxed values are greater than Reference values for that station

Source: Parametrix, Inc., April 1996.
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Chemical REF 1B 1B Dup 2A 2B 3A 3B

Metals (mg/kg)
Arsenic +3 0002 U 0002U 0002U 0007, 0002 U 0002U 0003
Arsenic +5 0017 0034 01 09 oos] [ o002 0030
Monomethy!l Arsenic 0005 0002 0007 0011 0002 0002 0003
Dimethyl Arsenic 15 45 k 7 q 2 3
Total Arsenic 040 08 9 1 0 2 07
Cadmium 002 001 002 002 002 002 002
Chromium 0039 016 00 4 0066 0077 0067, 0058
Copper 47 072 6 56 695 55 50
Mercury 002U 002U 002U 002U 002U 002U 002U
Nickel 016 0035 014 0042 0037
Iron 002U 002U 002U 002U 002U 002U 002U
Lead 016 0035 014 018 0042 0037 063
Silver 056 13 3¢ 20) 3 12| 075
Zinc 0016 0015 0099 0017 0o018U 0018 0016
14 12 2] 14 14 14 14
Organics (ug/kg)
LPAH
Acenaphthylene 33U 33U 33U 33U 32U 32U 32U
Acenaphthene 33U 33U 33U 33U 32U 32U 32U
Anthracene 33U 33U 33U 33U 32U 32U 32U
Fluorene 33U 33U 33U 33U 32U 32U 32U
Naphthalene 33U 33U 33U 33U 32U 32U 32U
Phenanthrene 33U 33U 33U 33U 32U 32U 32U
2-Methylnaphthalene 33U 33U 33U 33U 32U 32U 32U
Total LPAHs 231 231 231 231 224 224 224
HPAH
Benzo(a)anthracene 33U 33U 33U 33U 32U 32U 32U
Benzo(a)pyrene 33U 33U 33U 33U 32U 32U 32U
Benzo(b)fluoranthene 33U 33U 33U 33U 32U 32U 32U
Benzo(k)fluoranthene 33U 33U 33U 33U 32U 32U 32U
Benzo(g,h,i)perylene 33U 33U 33U 33U 32U 32U 32U
Chrysene 33U 33U 33U 33U 32U 32U 32U
Dibenzo(a,h)anthracene 33U 33U 33U 33U 32U 32U 32U
Fluoranthene 33U 33U 33U 33U 32U 32U 32U
Indeno(1,2,3,-cd)pyrene 33U 33U 33U 33U 32U 32U 32U
Pyrene 33U 33U 33U 33U 32U 32U 32U
Total HPAHSs 330 330 330 330 320 320 320
Total PAHs 561 561 561 561 544 544 544
Phthalates
Bis(2-ethylhexyl)phthalate 97 510 33U 41 120) 32U 100
Butyl benzyl phthalate 33U 33U 17g u 33U 160U 32U 69
Diethyl phthalate 33U 33U 33U 33U 32U 32U 32U
Dimethyl phthalate 33U 33U 33U 33U 32U 32U 32U
Di-n-butyl phthalate 44 33U 33U 33U 32U 32U 32U
Di-n-octyl phthalate 33U 33U 33U 33U 32U 32U 32U
Conventionals
Moisture (%) 78 77 76 79 78 80 76
Lipids (%) 53 15 90 55 58 60 62

U = Undected at reported detection limit
|:| Boxed values are greater than Reference values for that station

bource: Parametrix, Inc., April 1996.
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Chemical (7] o - — N Y (%) ™ :(r x ?\rl 8 3
Metals (mg/kg)
Arsenic +3 0002 U U 0002 U[ o015 0002 0002 U 0002 U 0002 -- 0003 0002 0002
Arsenic +5 0012 0012 U 0009 045 0007 | 0019 0005 0008 -- 0043 0019 0020
Total Arsenic 070 046 20 068 056 073 | 110 30 [ 4w0] [ 4] [ 370]
Cadmium 062 050 052 028 046 042 007 990 510 580 630
Chromium 043 028 011 024 017 023 015 004 025 022 005 005
Copper 28 [ 130] [ e8] [ 69] [ 32] 23 170 [ 200] [ 190] [ 180]
Mercury 002 U 002U 002U 002U 002U 002 U 002 U 002U 002U 002U 002 U 002U
Nickel 030 018 U 015 0064 005 011 014 0044 150 017 020 0082
Lead o015 [ o026] [ o043] [ o16] 005 | 0s9] [ oss] [ o26] o030 [ 03] [ ose] [ os50]
Silver 024 013 006 014 016 016 010 011 024 018 016 013
Zinc 150 150 110 130 120 89 130 100 120 97
Organics (F gkg)
LPAH
Acenaphthylene 3B U 2 U 3 U B U 3 U 3 U 33 U 32U 33U 3 U 32 U 33 U
Acenaphthene 33 U 2 U 3 U 33 U 3 U 3 U 33 U 2 U 3BU 3 U 32 U 33 U
Anthracene 3 U 32 U 3 U 33 U 33 U 3 U 33 U 2 U 33U 33 U 32 U 33 U
Fluorene B U 2 U B3 U 33 U 3 U B3 U 33 U 32U 33BU 3 U 32 U 33 U
Naphthalene B U 2 U B U 33 U 3 U B U 33 U 2 U 3BU B3 U 2 U 33 U
Phenanthrene 3 U 2 U 3 U 3B U 3 U 3 U 33 U 32U 33U 3 U 32 U 33 U
2-Methylnaphthalene 33 U 2 U 3 U 33 U 3 U 3 U 33 U 2 U 3BU 3 U 32 U 33 U
Total LPAHs 231 224 231 231 231 231 231 224 231 231 224 231
HPAH
Benzo(a)anthracene B U 2 U B U 33 U 33 U B U 33 U 2 U 33U 33 U 2 U 3 U
Benzo(a)pyrene 33 U 32 U 33 U 33 U 33 U 33 U 33 U 2U 33U 33 U 2 U 33 U
Benzo(b)fluoranthene 3B U 2 U 3B U B U 3 U 3B U 33 U 2U 33U 3 U 32 U 3 U
Benzo(k)fluoranthene 33 U 2 U B U 33 U 3 U B U 33 U 22U 33U 3 U 2 U 3 U
Benzo(g,h,i)perylene B U 2 U 3 U 33 U 33 U 3 U 33 U 2U 33U 33 U 32 U 33 U
Chrysene B U 2 U B U 33 U 33 U B U 33 U 22U 33U 33 U 2 U 3 U
Dibenzo(a h)anthracene 33 U 2 U 33 U 33 U 33 U 33 U 33 U 32U 33U 3 U 32U 33U
Fluoranthene 3B U 2 U 3B U B U 3 U 3B U 33 U 2 U 33U 3 U 32 U 3 U
Indeno(1,2,3,-cd)pyrene 33 U 2 U B U 33 U 3 U B U 33 U 22U 33U 3 U 2 U 3 U
Pyrene 3 U 2 U 3 U 33 U 33 U 3 U 33 U 2U 33U 33 U 32 U 33 U
Total HPAHs 330 320 330 330 330 330 330 320 330 330 320 330
Total PAHs 561 544 561 561 561 561 561 544 561 561 544 561
Phthalates
Bis(2-ethylhexyl) phthalate 3 U 32 U 3 U 33 U 33 U 3 U 33 U 2 U 33U 58 |u 32 u
Butyl benzyl phthalate B U 2 U B U 33 U 33 U B U 33 U 2 U 33U 10 |u 32 U
Diethyl phthalate 33 U 32 U 33 U 33 U 33 U 33 U 33 U 2 U 33U 33 U 32 U
Dimethyl phthalate 3B U 2 U 3B U B U 3 U 3B U 33 U 2 U 33U 3 U 32 U
Di-n-butyl phthalate B U 2 U B U 33 U 3 U B U 33 U 2 U 33U 3 U 32 U
Di-n-octyl phthalate 3 U 32 U 3 U 33 U 33 U 3 U 33 U 2 U 33U 33 U 32 u
Conventionals
Moisture (%) 74 80 85 78 88 79 84 71 72 68 68 74
Lipids (%) 30 a1 98 36 45 62 46 24 22 29 38 44

Source: Parametrix, Inc., April 1996.
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1%}
g 2 2 2 2 2 2 5
g = g g g g g g ]
Chemical 4] % ‘<—(| Q ﬁ {4 <<v('J 2 itr
Metals (mg/kg)
Arsenic +3 0002 U mu -- 0002 U 0002 U 0002 U 0002 U --
Arsenic +5 0013 0012 U -- 0077 0019 001 0010 --
Total Arsenic 025 037 053 071 026 042 023 084
Cadmium 004 008 006 013 007 001 U 001 U 015
Chromium 005 010 005 005 013 003 002
Copper 04 04 03 07 02 02 03 410
Mercury 002 U 002 U 002 U 002 U 002 U 002 U 002 U 002
Nickel 005 18 |u 003 003 003 005 004 019
Lead 004 05 o16] | oes| | 010 oo | [ ou 089
Silver 002 002 001 001 001 001 002 032
Zinc 27 38| 39] | 40] 20 19 160
Organics (ug/kg)
LPAH
Acenaphthylene 31 U 32 |u 33|U 3 |u 33 |u 33| U 33|U --
Acenaphthene 31 U 32 |u 33|U 3 |u 33 |u 33|U 33|U --
Anthracene 31 U 32|U 33|U 3 |U 33 |U 33|U 33|U --
Fluorene 31 U 2 |u 33|U 3 |u 33 |u 33|U 33|U -
Naphthalene 31 U 32 |u 33| u 3 |u 33 |u 33| u 33| u --
Phenanthrene 31 U 2 |u 33|U 3 |u 33 |u 33|U 33|U --
2-Methylnaphthalene 31 U 32 |u 33|u 3|u 3 |u 3|u 3|u --
Total LPAHs 217 224 231 23 231 231 23
HPAH
Benzo(a)anthracene 31 U 32| u 33| U 3|u 33| U 33| U 33| U --
Benzo(a)pyrene 31 U 32|U 33| U 31U 33|U 33| U 33| U --
Benzo(b)fluoranthene 31 U 2|u 33| U 3|u 33| U 3| U 33| U --
Benzo(K)fluoranthene 31 U 2|u 33| U 3|u 33| U 33| U 33| U --
Benzo(g,h,i)perylene 31 U 32|U 33| U 3 U 33|U 33| U 33| U --
Chrysene 31 U 2|u 3| U 3|u 33| U 3| U 3| U -
Dibenzo(a,h)anthracene 31 U 32|U 33| U 3|uU 33|U 33| U 33| U --
Fluoranthene 31 U 32| u 33| U 3|u 33| U 33| U 33| U --
Indeno(1,2,3,-cd)pyrene 31 U 32|U 33| U 3 (U 33|U 33| U 33| U --
Pyrene 31 U 32 33| U u 3 |u U U --
Total HPAHs 310 320 330 33 330 3 33 --
Total PAHs 527 544 | s61] | s61] | 561 | set] [ seL --
Phthalates
Bis(2-ethylhexyl) 31 U 32 |u 33| u 3] u 33| U 33| u 33| u --
phthalate
Butyl benzyl phthalate 31 U 2 |u 3| U 3l u 33| U 3| U 3| U --
Diethyl phthalate 31 U 32 |u 3] U 3] u 33| U 3] U 3] U --
Dimethyl phthalate 31 U 32 |u 33| u 3|u 33| U 33| U 33| u --
Di-n-butyl phthalate 31 U 2 |u 3| U 3|u 33| U 3| U 3| U -
Di-n-octyl phthalate 31 U 2 |u 33| U 33| U 33|U 33| u 33| u --
Conventionals
Moisture (%) 94 94 93 88 93 95 79
Lipids (%) 22 097 12 01 U 01 U 20 27 11

Source: Parametrix, Inc., April 1996.
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Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQs?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below

Reference

Community
Structure
Suggestive
of Impacts?

Species-
Level Data
Suggestive of
Impacts?

Impact
Category

Basis for Impact Category Designation

1-la

N/A

N/A

N/A

N/A

N/A

No identified exceedances of SQS chemical criteria;
bioassay data suggest no current impacts based on lack
of significant differences from reference responses.

2-1a

(Y]

N/A

N/A

N/A

N/A

N/A

Sediment concentrations of As and Hg exceed CSL
criteria and minimal adverse biological effects indicated
by one bioassay response (bivalve larval effective
mortality significantly higher than reference.

(Y]

Sediment concentration of As exceeded CSL criterion
but current biological impacts not suggested given lack
of significant differences from reference in bioassay
responses and benthic community structure.

2-3

No identified exceedances of SQS chemical criteria and
current biological impacts not suggested given lack of
significant differences from reference in bioassay
responses and benthic community structure.

-4

(L]

No identified exceedances of SQS chemical criteria, but
minimal adverse biological effects indicated by one
bioassay response (echinoderm larval effective
mortality) significantly higher than reference.

2-5a

[CM,P]

N/A

N/A

N/A

N/A

No identified exceedances of SQS chemical criteria, but
minimal adverse biological effects indicated by benthic
infaunal abundances of three major taxonomic groups
significantly depressed relative to reference.

2-6a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, buy impacts not predicted
based on lack of sediment chemical exceedances of
SQS criteria.

[v]

(LP]

[CM]

Multiple exceedances of CSL criteria for sediment
chemicals (As, Cu, Pb, Zn) and bioassay and benthic
responses significantly different from reference,
combined with dominance of pollution-tolerant taxa,
suggestive of moderate to severe impacts.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQSs?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below

Reference

Community
Structure
Suggestive
of Impacts?

Species-
Level Data
Suggestive
of Impacts?

Impact
Category

Basis for Impact Category Designation

(vl

N

N

Sediment concentrations of As and Zn exceeded CSL
criteria but concern biological impacts not suggested

given lack of significant differences from reference in
bioassay responses and benthic community structure.

3-3

[v]

Sediment concentrations of As, Pb and Zn exceeded
CSL criteria but current biological impacts not
suggested given lack of significant differences from
reference in bioassay responses and benthic
community structure.

3-4a

(vl

(L]

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb and Zn exceed
CSL criteria and minimal adverse biological effects
indicated by echinoderm larval effective mortality
significantly higher than reference and mollusc
abundance significantly lower than reference.

3-5a

[v]

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb and Zn exceed
CSL criteria and minimal adverse biological effects
indicated by amphipod mortality significantly higher than
reference and mollusc abundance significantly lower
than reference.

3-6a

(vl

N/A

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb and Zn exceed
CSL criteria but current biological impacts not
suggested given lack of significant differences from
reference in bioassay responses.

4-0a

(vl

[v]

(L]

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb, Zn, and
individual PAHs exceed CSL criteria and minimal
adverse biological effects indicated by echinoderm
larval effective mortality significantly higher than
reference.

4-1a

(vl

(Al

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb and Zn exceed
CSL criteria and minimal adverse biological effects
indicated by amphipod mortality significantly higher than
reference.

4-2

(vl

(Al

Sediment concentrations of As, Cd, Cu, Pb, Ag and Zn
exceed CSL criteria and minimal adverse biological
effects indicated by amphipod mortality siginificanlty
higher than reference.




Table C-1—Outcome of Preponderance of Evidence Approach for Marine Sediments

(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQSs?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below
Reference

Community
Structure
Suggestive
of Impacts?

Species-Level
Data
Suggestive of
Impacts?

Impact
Category

Basis for Impact Category Designation

4-3

(vl

(L

H,J,S,SDI

N

N

Sediment concentration of As, Cd, Cu, Pb and Zn exceed
CSL criteria and minimal adverse biological effects indicated
by echinoderm larval effective mortality significantly higher
than reference and diversity indices lower than reference.

4-4a

(Y]

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but minimal impacts
considered possible based on sediment concentrations of a
phthalate ester in exceedance of the CSL criterion.

5-0

[Y]

H,J,S,SDI

Dominance of the benthic community by pollution-tolerant
polychaetes indicative of moderate to severe benthic
impacts.

5-0.25

[Y]

[A,L,P]

N/A

N/A

N/A

N/A

N/A

In the absence of benthic data, the multiple CSL chemical
exceedances (As, Cd, Cr, Cu, Pb, Ag, and Zn), combined
with multiple bioassay responses significantly different from
reference, considered sufficient evidence of moderate to
severe impacts.

5-0.5

[v]

[A,L,P]

N/A

N/A

N/A

N/A

N/A

In the absence of benthic data, the multiple CSL chemical
exceedances (As, Cr, Cu, Pb, Ag, and Zn), combined with
multiple bioassay responses significantly different from
reference, considered sufficient evidence of moderate to
severe impacts.

5-1

[Y]

Sediment concentrations of As, Cd, Cu, Pb, Ag, and Zn
exceeded CSL criteria but current biological impacts not
suggested given lack of significantly different from
reference, in bioassay responses and benthic community
structure.

5-2

[Y]

Sediment concentration of As, Cd, Cu, Pb, Ag, and Zn
exceeded CSL criteria but current biological impacts not
suggested given lack of significant differences from
reference in bioassay responses and benthic community
structure.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments

(Source : Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQS?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below
Reference

Community
Structure
Suggestive of
Impacts?

Species-Level
Data
Suggestive of
Impacts?

Impact
Category

Basis for Impact Category Designation

5-3

(Y]

N

N

Sediment concentrations of As, Cu, Pb, and Zn
exceeded CSL criteria but current biological impacts not
suggested given lack of significant differences from
reference in bioassay responses and benthic community
structure.

(vl

N/A

N/A

N/A

N/A

N/A

N/A

sediment concentration of As exceeded CSL criterion
and minimal adverse biological effects indicated by one
bioassay response (echinoderm larval effective
mortality) significantly higher than reference.

5.5-0

(vl

H.J.S.SDI

Dominance of the benthic community by pollution-
tolerant polychaetes indicative of moderate to severe
benthic impacts.

5.5-2a

(vl

N/A

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb, and Zn exceed
CSL criteria and minimal adverse biological effects
indicated by echinoderm larval effective mortality
significantly higher than reference and mollusc
abundance significantly lower than reference.

6-0a

(vl

N/A

N/A

N/A

Dominance of the benthic community by pollution-
tolerant polychaetes indicative of benthic impacts.

6-la

[v]

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb, and Zn exceed
CSL criteria and minimal adverse biological effects
indicated by amphipod mortality significantly higher than
reference and mollusc abundance significantly lower
than reference.

6-2

(Y]

[AL]

Sediment concentrations of As, Cd, Cu, Pb, Ag, and Zn
exceed CSL criteria and minimal adverse biological
effects indicated by amphipod mortality and echinoderm
larval effective mortality significant higher than
reference.

6-3a

(vl

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb, and Zn exceed
CSL criteria and minimal adverse biological effects
indicated by significantly depressed mollusc abundance
relative to reference.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source : Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQSs?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below
Reference

Community
Structure
Suggestive
of Impacts?

Species-
Level Data
Suggestive
of Impacts?

Impact
Category

Basis for Impact Category Designation

6-4a

Y

N/A

N/A

N/A

N/A

Sediment concentration of As only exceeded SQS criterion
but minimal adverse biological effects suggested by
significantly depressed mollusc abundance relative to
reference.

6.5-0

(Y]

[A]

TR

H,J,S,SDI

Multiple biological results, including bioassay and benthic
endpoints that were significantly different from reference and
dominance by pollution-tolerant species, suggestive of
moderate to severe impacts.

6.5-1

(vl

[A,L,P]

N/A

N/A

N/A

N/A

N/A

In the absence of benthic data, the multiple CSL chemical
exceedances (As, Cd, Cr, Cu, Pb, Ag, and Zn), combined
with multiple bioassay responses significantly different from
reference, considered sufficient evidence of moderate to
severe impacts.

6.5-2

(vl

N/A

L

Sediment concentrations of As, Cd, Cu, Pb, Ag, and Zn
exceed CSL criteria and minimal adverse biological effects
indicated by echinoderm larval effective mortality significantly
higher than reference.

6.5-3

(vl

TR,DA

Sediment concentration of As exceeded CSL criterion and
minimal adverse biological effects indicated by mollusc
abundance and overall community abundance and dominant
taxa abundance significantly lower than reference.

7-la

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but minimal impacts considered
and Zn in excess of CSL criteria.

7-2a

(Y]

[L]

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Pb, and Zn exceed CSL
criteria and minimal adverse biological effects indicated by
echinoderm larval effective mortality significantly higher than
reference.

7-3

(vl

Sediment concentrations of As and Cd exceeded CSL
criteria but current biological impact not suggested given lack
of significant differences from reference in bioassay
responses and benthic community structure.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQS?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below
Reference

Community
Structure
Suggestive
of Impacts?

Species-
Level Data
Suggestive
of Impacts?

Impact
Category

Basis for Impact Category Designation

7-4a

[v]

N

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but minimal impacts considered
possible based on sediment concentrations of As in excess of
CSL criterion.

7-4.5

TA,DA

No identified exceedances of SQS chemical criteria, but minimal
adverse biological effects indicated by benthic infaunal total
abundance and dominant taxa abundance significantly depressed
relative to reference.

7-5a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but minimal impacts considered
possible based on sediment concentrations of As in excess of
SQS criterion.

7-6a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted based on
lack of sediment chemical exceedances of SQS criteria.

[Y]

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but minimal impacts considered
possible based on sediment concentrations of a phthalate ester in
exceed of SQS criterion.

[

No identified exceedances of SQS chemical criteria, but minimal
adverse biological effects indicated by echinoderm effective
mortality significantly higher than reference and mollusc
abundance significantly depressed relative to reference.

8-la

[v]

[v]

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but minimal impacts considered
possible based on sediment concentrations of As, Pb, Zn, and a
phthalate ester in excess of CSL criteria.

8-1.5

[v]

[A,L,P]

Multiple biological results, including bioassay and benthic
endpoints that were significantly different from reference and
dominance by pollution-tolerant species, suggestive of moderate
to severe impacts.

8-2a

[vl

N/A

N/A

N/A

N/A

Sediment concentrations of As, Cu, Hg, and Zn exceed CSL
criteria and minimal adverse biological effects indicated by
echinoderm larval effective mortality significantly higher than
reference.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments

(Source : Roy F. Weston, Inc., October 1996, Table 7-1).

Station

Exceeds
Inorganic
SQS?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below
Reference

Community
Structure
Suggestive
of Impacts?

Species-Level
Data
Suggestive of
Impacts?

Impact
Category

Basis for Impact Category Designation

8-2.5

[Y]

[AL]

N

N

Sediment concentrations of As and Hg exceed CSL and
SQS criteria, respectively, and minimal adverse biological
effects indicated by amphipod mortality and echinoderm
larval effective mortality significantly higher than reference.

8-3a

L

N/A

N/A

N/A

N/A

Sediment concentrations of As exceeded CSL criterion and
minimal adverse biological effects indicated by echinoderm
larval effective mortality significantly higher than reference.

8-3.5

Sediment concentration of As only exceeded SQS criterion
but minimal adverse biological effects suggested by
significantly depressed mollusc abundance relative to
reference.

8-4a

N/A

N/A

N/A

N/A

Sediment concentrations As exceeded SQS criterion but
current biological impacts not suggested given lack of
significant difference from reference in bioassay responses
and ben hic abundance data.

9-1

[Y]

[A,L,P]

[C.M,P]

TR,DA,TR,DR

H,J,S,SDI

Multiple indicators of biological impacts, including
significantly reduced abundance and richness values,
diversity values less than reference, and bioassay
responses significantly different from reference.

[Y]

Sediment concentrations of As exceeded CSL criterion but
current biological impacts not suggested given lack of
significant differences from reference in bioassay responses
and benthic community structure.

9-2.5

Sediment concentrations of As exceeded SQS criterion but
current biological impacts not suggested given lack of
significant differences from reference in bioassay responses
and benthic community structure.

9-3a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but minimal impacts
considered possible based on sediment concentrations of
As in excess of CSL criteria.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source : Roy F. Weston, Inc., October 1996, Table 7-1)

Station Exceeds Exceeds Bioassay SQS Benthic SQS Abundance & Diversity Community Species- Impact Basis for Impact Category Designation
Inorganic Organic Exceedances Exceedances Richness Indices Structure Level Data Category
SQSs? SQs? Significant Below Suggestive | Suggestiveof
Depressions Reference of Impacts? Impacts?

9-4a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted based
on lack of sediment chemical exceedances of SQS criteria.

9-5a N N N/A N/A N/A N/A N/A N/A 1 Biological dat not available, but impacts not predicted based on
lack of sediment chemical exceedances of SQS criteria

9-6a N N N/A N/A N/A N/A N/A N/A 1 Biological dat not available, but impacts not predicted based on
lack of sediment chemical exceedances of SQS criteria

9-7a N N N/A N/A N/A N/A N/A N/A 1 Biological dat not available, but impacts not predicted based on
lack of sediment chemical exceedances of SQS criteria

9-8a N N N/A N/A N/A N/A N/A N/A 1 Biological dat not available, but impacts not predicted based on
lack of sediment chemical exceedances of SQS criteria

10-0a [Y] [Y] N/A N/A N/A N/A N/A N/A 2 Biological data not available, but impacts not considered
possible based on sediment concentration of As, Cu, Pb, Zn,
and individual PAHs in excess of CSL criteria.

10-1a [Y] [Y] [L] M N/A N/A N/A N/A 4 Sediment concentrations of As, Cu, Pb, and Zn exceed CSL
criteria and minimal adverse biological effects indicated by
bivalve larval effective mortality significantly higher than
reference.

10-1.5 [Y] N [L] - - - N N 4 Sediment concentrations of As and Cu exceed CSL criteria and
minimal adverse biological effects indicated by echinoderm
larval effective mortality significantly higher than reference.

10-2 Y N [L] - - - N N 4 Sediment concentrations of As exceeded SQS criterion and
minimal adverse biological effects indicted by echinoderm larval
effective mortality significantly higher than reference.

10-2.5 N N -- - - - N N 1 No identified exceedances of SQS chemical criteria and current

biological impacts not suggested given lack of significant
differences from reference in bioassay responses and benthic
community structure.




Table C-1—Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station Exceeds |ExceedsOr Bioassay SQS Benthic SQS Abundance & Diversity Community Species- Impact Basis for Impact Category Designation
InorganicS ganic Exceedances Exceedances Richness Indices Structure Level Data Category
Qs? SQS? Significant Below Suggestive Suggestive
Depressions Reference of Impacts? of Impacts?

10-3a Y N - -- N/A N/A N/A N/A 2 Sediment concentration of As exceeded SQS criterion but
current biological impacts not suggested given lack of
significant differences from reference in bioassay
responses and benthic abundances.

10-4a N N [A] N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

11-0 [Y] Y [A,L,P] [C,M,P] TADATR H,SDI Y Y 5 Multiple indicators of moderate to severe biological
impacts, including significantly reduced abundance and
richness values, diversity values less than reference, and
bioassay responses significantly different from reference.

11-1a [Y] N N/A N/A N/A N/A N/A N/A 2 Biological data not available, but minimal impacts
considered possible based on sediment concentrations of
As, Cu, Pb, and Zn in excess of CSL criteria.

11-2 N N -- - - -- N N 1 No identified exceedances of SQS chemical criteria and
current biological impacts not suggested given lack of
significant differences from reference in bioassay
responses and benthic community structure.

11-2.5 [Y] N -- - - -- N N 2 Sediment concentration of Cu exceeded CSL criterion but
current biological impacts not suggested given lack of
significant differences from reference in bioassay
responses and benthic abundances.

11-3a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

11-4a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

11-5a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedance of SQS
criteria.

11-6a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impact not predicted

based on lack of sediment chemical exceedances of SQS
criteria




Table C1—Outcome of Preponderance of Evidence Approach for Sediments
(Source: Roy F, Weston, Inc., October 1996, Table 7-1)

Station Exceeds Exceeds Bioassay SQS Benthic SQS Abundance & Diversity Community Species- Level Impact Basis for Impact Category Designation
Inorganic Organic Exceedances Exceedances Richness Indices Structure Data Category
SQS? SQS? Significant Below Suggestive Suggestive of
Depressions Reference of Impacts? Impacts?
11-7a N N -- [C.,M,P] N/A N/A N/A N/A 3 No identified exceedances of SQS chemical criteria, but

minimal adverse biological effects indicated by major
benthic taxonomic group abundances significantly
depressed relative to reference.

11-8a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

11-9a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

12-1a [Y] [Y] [A,L] M N/A N/A N/A N/A 4 Sediment concentrations of As, Cu, Pb, Hg, and Zn
exceed CSL criteria and minimal adverse biological effects
indicated by bioassay mortality responses significantly
higher than reference.

12-2 Y N -- - TR,DR H,J,SDI N N 4 Sediment concentrations of As exceeded SQS criterion
and minimal adverse biological effects indicated by
richness and diversity values lower than reference.

12-2.5 Y N -- - -- H, SDI N N 4 Sediment concentrations of As exceeded SQS criterion
and minimal adverse biological effects indicated by
diversity values lower than reference.

12-3a Y N L - N/A N/A N/A N/A 4 Sediment concentrations of As exceeded SQS criterion
and minimal adverse biological effects indicated by
echinoderm larval effective mortality significantly higher
than reference.

12-4a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
driteria.

12-5a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impact not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

13-1a [Y] [Y] N/A N/A N/A N/A N/A N/A 2 Biological data not available, but minimal impacts
considered possible based on sediment concentrations of
As, Cu, Pb, Zn, and an individual PAH in excess CSL
criteria.




Table C1—Outcome of Preponderance of Evidence Approach for Marine Sediments

(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQS?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedancea

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below
Reference

Community
Structure
Suggestive
of Impacts?

Species-
Level Data
Suggestive
of Impacts?

Impact
Category

Basis for Impact Category Designation

13-2

No identified exceedances of SQS chemical criteria , but
minimal adverse biological effects indicated by a diversity
value less than reference.

13-2.5

No identified exceedances of SQS chemical criteria and
current biological impacts not suggested given lack of
significant differences from reference in bioassay responses
and benthic community structure.

13-3a

N/A

N/A

N/A

N/A

N/A

N/A

biological data not available, but minimal impacts considered
possible based on sediment concentrations of As in excess
of the SQS criterion.

13-4a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

13-5a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
critera.

13-6a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

13-7a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

13-8a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

14-1

[Y]

[A,L,P]

M,P]

TA,DA TR

H,SDI

Multiple indicators of moderate to severe biological impacts,
including significantly reduced abundance and richness
values, diversity values less than reference, and bioassay
responses significantly different from reference.

14-2

[v]

[A]

M,P]

TADA TR

Multiple indicators of moderate to severe biological impacts,
including significantly reduced abundance and richness
values, diversity values less than reference, and bioassay
responses significantly different from reference.




Table C1—Outcome Preponderance of Evidence Approach for Marine Sediments

(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQS?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant
Depres

Diversity
Indices
Below
Reference

Community
Structure
Suggestive
of Impacts?

Species-
Level Data
Suggestive of
Impacts?

Impact
Category

Basis for Impact Category Designation

14-2.5

N

N

Sediment concentrations of As exceeded SQS criterion but
current biological impacts not suggested given lack of
significant differences from reference in bioassay responses
and benthic abundances.

14-3a

(L]

N/A

N/A

N/A

N/A

No identified exceedances of SQS chemicl criteria, but
minimal adverse biological effects indicated by echinoderm
larval effectively mortality response higher than reference.

14-3.5

No identified exceedances of SQS chemical criteria, but
minimal adverse biological effects indicated by a diversity
value less than reference.

14-4a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but minimal impacts
considered possible based on sediment concentrations of
As in excess of the SQS criterion.

14-5a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

15-1

(vl

[A,L,P]

M,P]

TADATR

H,SDI

Multiple indicators of moderate to severe biological impacts,
including significantly reduced abundance and richness
values, diversity values less than reference, and bioassay
responses significantly different from reference.

15-2

[v]

Sediment concentrations of As exceeded CSL criterion and
minimal adverse biological effects indicated by mollusc
abundances significantly depressed relative to reference.

15-2.5

TA,DA

No identified exceedances of SQS chemical criteria, but
minimal adverse biological effects indicated by overall
abundance and polychaete abundance significantly
depressed relative to reference.

15-3a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

15-4a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments

(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQSs?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below

Reference

Community
Structure
Suggestive
of Impacts?

Species-
Level Data
Suggestive
of Impacts?

Impact
Category

Basis for Impact Category Designation

15-5a

N/A

N/A

N/A

N/A

N/A

N/A

Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of
SQS criteria.

15.5-1

[v]

(Al

H,J,S,SDI

Differences in benthic community structure, combined
with diversity measures lower than reference,
considered sufficient evidence of moderate to severe
impacts.

15.5-2

[yl

[L]

Sediment concentrations of As and Cu exceeded CSL
criterion and minimal adverse biological effects indicated
by echinoderm larval effective mortality significantly
higher than reference.

16-0.5

(Y]

TRDR

Sediment concentrations of As and Cu exceeded CSL
criteria and minimal adverse biological effects indicated
by richness values significantly depressed relative to
reference and diversity indices lower than reference.

16-1

(L]

Sediment concentrations of As exceeded SQS criterion
and minimal adverse biological effects indicated by
echinoderm larval effective mortality significantly higher
than reference and mollusc abundance significantly
depressed relative to reference.

16-2

(L]

MP]

TADA

No identified exceedances of SQS chemical criteria, but
minimal adverse biological effects indicated by benthic
abundance values significantly depressed relative to
reference and bioassay exceedances of reference.

16-3a

N/A

N/A

N/A

N/A

No identified exceedances of SQS chemical criteria, but
minimal adverse biological effects indicated by
echinoderm larval effective mortality significantly higher
than reference.

16-4a

(L]

CM

N/A

N/A

N/A

N/A

No identified exceedances of SQS chemical criteria, but
minimal adverse biological effects indicated by benthic
abundance values significantly depressed relative to
reference and bioassay exceedances of reference.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station Exceeds Exceeds | Bioassay SQS | Benthic SQS | Abundance & Diversity Community Species- Impact Basis for Impact Category Designation
Inorganic Organic Exceedances | Exceedances Richness Indices Below Structure Level Data | Category
SQSs? SQS? Significant Reference | Suggestive of | Suggestive
Depressions Impacts? of Impacts?

16.5-1 [Y] N -- -- -- J N N 4 Sediment concentrations of As and Cu exceed CSL criteria
and minimal adverse biological effects indicated by diversity
value lower than reference.

16.5-2 N N -- -- -- -- N N 1 No identified exceedances of SQS chemical criteria and
current biological impacts not suggested given lack of
significant differences from reference in bioassay
responses and benthic community structure.

17-1 [Y] N -- -- -- H,J,SDI N N 4 Sediment concentrations of As and Cu exceeded CSL
criteria and minimal adverse biological effects indicated by
diversity values lower than reference.

17-1.5 Y N [L] -- -- H N N 4 Sediment concentrations of As and Cu exceeded CSL
criterion and minimal adverse biological effects indicated by
diversity values lower than reference.

17-2 N N [L] M -- -- N N 3 No identified exceedances of SQS chemical criteria, but
minimal adverse biological effects indicated by mollusc
abundance significantly depressed relative to reference and
echinoderm larval effective mortality significantly higher than
reference.

17-3a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

17-4a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of SQS
criteria.

17.5-1 Y N [L] -- -- H,J,S,SDI Y N 4 Sediment concentrations of As and Cu exceeded CSL
criterion and minimal adverse biological effects indicated by
diversity values lower than reference.

17.5-2 N N [L] -- -- -- N N 3 No identified exceedances of SQS chemical criteria, but

minimal adverse biological effects indicated by echinoderm
larval effective mortality significantly higher than reference.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source : Roy F. Weston, Inc., October 1996, Table 7-1)

Station

Exceeds
Inorganic
SQSs?

Exceeds
Organic
SQS?

Bioassay SQS
Exceedances

Benthic SQS
Exceedances

Abundance &
Richness
Significant

Depressions

Diversity
Indices
Below

Reference

Community
Structure
Suggestive
of Impacts?

Species-
Level Data
Suggestive
of Impacts?

Impact
Category

Basis for Impact Category Designation

18-1a

[v]

N/A

N/A

N/A

N/A

Sediment concentrations of As and individual PAHs
exceed SQS and CSL criteria, respectively, and
minimal adverse biological effects indicated by
bioassay and benthic abundance values significantly
different from reference.

18-2a

(L]

N/A

N/A

N/A

N/A

No identified exceedances of SQS chemical criteria,
but minimal adverse biological effects indicated by
echinoderm larval effective mortality significantly
higher than reference.

18-2.5

(L

No identified exceedances of SQS chemical criteria,
but minimal adverse biological effects indicated by
echinoderm larval effective mortality significantly
higher than reference.

18-3a

(Al

N/A

N/A

N/A

N/A

N/A

No identified exceedances of SQS chemical criteria,
but minimal adverse biological effects indicated by
amphipod mortality significantly higher than
reference.

18-3.5

No identified exceedances of SQS chemical criteria,
but minimal adverse biological effects indicated by
results of community structure evaluation.

18.5-1

[L

TADATR

H,SDI

No identified exceedances of SQS chemical criteria,
but minimal adverse biological effects indicated by
community structure evaluations, benthic richness
and abundance values, and bioassay results.

18.5-2

(L

No identified exceedances of SQS chemical criteria,
but minimal adverse biological effects indicated by
echinoderm larval effective mortality significantly
higher than reference.

19-1a

N/A

N/A

N/A

N/A

No identified exceedances of SQS chemical criteria
and current biological impacts not suggested given
lack of significant differences from reference in
bioassay responsed and benthic community
structure.

19-2a

N/A

N/A

N/A

N/A

Sediment concentrations of As exceeded SQS
criterion and minimal adverse biological effects
indicated by mollusc abundance significantly lower
than reference.




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments
(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station Exceeds Exceeds Bioassay SQS Benthic SQS | Abundance & Diversity Community Species- Impact Basis for Impact Category Designation
Inorganic Organic Exceedances Exceedances Richness Indices Structure Level Data Category
SQS? SQS? Significant Below Suggestive of | Suggestive of
Depressions Reference Impacts? Impacts?
20-1a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of
SQS criteria.
20-2a N N N/A N/A N/A N/A N/A N/A 1 Biological data not available, but impacts not predicted
based on lack of sediment chemical exceedances of
SQS criteria.
Station Notes
a: Data obtained from the SFS (WESTON, 1993)
General Response Notes
N: No
Y: Yes
[1: Response exceeded chemical or biological CSL criteria
N/A: Data not available.
Bioassay Response Notes
A: Amphipod (Rhepoxynius abronius or Ampelisca abdita) bioassay
L: Larval (Crassostra gigas or Dendraster excentricus) bioassay
P: Polychaete (juvenile Neanthes arenaceodentata) bioassay

Benthic Response Notes

C Crustacean abundance
M: Molluscan abundance
P: Polychaete abundance

Abundance and Richness Notes
TA: Total abundance
DA: Dominant taxa abundance
TR: Total Richness
DR: Dominant taxa richness




Table C-1- Outcome of Preponderance of Evidence Approach for Marine Sediments

(Source: Roy F. Weston, Inc., October 1996, Table 7-1)

Station Exceeds Exceeds | Bioassay SQS Benthic SQS | Abundance & Diversity Community Species- Impact Basis for Impact Category Designation
Inorganic Organic Exceedances Exceedances Richness Indices Structure Level Data Category
SQS? SQS? Significant Below Suggestive Suggestive
Depressions Reference of Impacts? of Impacts?
Diversity Index Notes

H: Shannon-Weiner Diversity Index
J: Evenness Index
S: Simpson’s Index
SDI: Swartz’s Dominance Index

Impact Categories

: No current impacts; future impacts not predicted

No current impacts; future impacts possible

Current minimal impacts (cause uncertain); future impacts possible
Current minimal impacts (sediment-related); future impacts possible
Current moderate to severe impacts; future impacts probable
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Coastal Protectioh and Restoration Divislon

cfo EPA Hegion X (ECL-117}
R oo o e
eatt’s Washington 954101
w1 0
Acan e
JagouR sape March 27, 2000
Mr. Lee Marshall
Project Manager
U.S. EPA Region X (ECL-111)
1200 Sixth Avenue

Seettle, WA 984101

Subject: NOAA Commentson the Proposed Plan for the Asarco /
Sediments/Groundwater Operable Unit

Dear Mr. Marshall,

The National Oceanic and Atmospheric Administration (NOAA) appreciates the opportunity to
comment on the proposed plan for the Asarco groundwater and sediment operable unit. Overal,
we are pleased with the plan and support EPA’s proposal.

Genera comments:

NOAA appreciates the efforts the two remedial project managers and ASARCO have made to
incorporate previous NOAA technical comments and suggestions into the overall cleanup of the
former ASARCO Smélter Facility. By combining parts of both operable units, it appears that the
sediment remediation will be accomplished sooner than originally scheduled and the use of the
upland disposal site for the Y acht Club sediments further streamlines the cleanup.

The natural resource agencies have expended considerable time and effort providing technical
advice to EPA, Ecology, ASARCO, and their consultants - this Proposed Plan suggests that it
was worth the effort since most of NOAA’ s previous concerns about the sediments have been
addressed. We want to encourage EPA, Ecology, and ASARCO to continue to seamlesdy
integrate the sediment remediation with the shoreline stabilization. In this way, there should be no
wasted efforts between the two operable units cleanups and the impacts to the natural resources
will be minimized while the on-going exposures to contaminants will be curtailed sooner rather
than later.

NOAA strongly supports EPA’s requirement for long-term monitoring of the remedy. Our only
concern with the proposed monitoring is that it does not include measuring contaminant
concentrations in the waters of Commencement Bay adjacent to the facility shoreline. As
explained in our section-specific comments below, we think that monitoring water quaity in
Commencement Bay is critical and we recommend that EPA include offshore monitoring in the
fina plan.

As we noted in our recent comments on the Nov. 1999 Explanation of Significant Differences
(ESD) for the Commencement Bay Nearshore/Tideflats Superfund Site (2 Feb. 2000), NOAA
has consistently based our evaluation of the Commencement Bay investigations and cleanup plans
on five basic principles:




1. that cleanup(s) progress sooner rather than later to reduce continued exposure of trust
resources to contaminants,

2. apreference for complete removal of contaminants from the aguatic environment (most
contaminants originated from the uplands);

3. if the aguatic environment must continue to serve as the repository for the contaminated
sediments, we prefer that contamination not be transferred from impacted waterways to
otherwise clean areas for disposal;

4. where remedia actions cause adverse impacts (during cleanup or disposa), mitigation for
lost natural resources or their servicesis required; and

5. cleanup and disposal decisions must be made under a baywide planning and evauation
effort, especialy for threatened/endangered trust resources and their habitats.

This Proposed Plan appears to satisfy our principles 1,2,3, and 5. Where mitigation is required
(principle 4) based on cleanup action details yet to be specified, we would strongly recommend
the enhancement of the nearshore/intertidal areaimmediately south of the dag peninsula along
Ruston Way. This could entail the remova of wood wastes from the bottom and re-contouring to
alow eelgrass propagation from the existing bed further south. We look forward to reviewing a
detailed Clean Water Act 404 analysis and/or mitigation plan.

Section-specific Comments:

Pg 2. Elements of the preferred Alternative, Groundwater: the first item identifies limiting
groundwater “loading” to Commencement Bay as aremedia objective. The second item
identifies monitoring of groundwater as the method to document success or failure of the remedy.
However, the Groundwater-Sediments Task Force determined that two processes at the site
complicate calculations of contaminant loading to Commencement Bay from discharging
groundwater:

(1) tidal cyclesin Commencement Bay cause significant fluctuations in the hydraulic
gradient at the CB shordline; these tidal waves intermittently enter the fractures in the dag aong
the shoreline and mix with discharging groundwater, atering the groundwater gradient,
discharging water volumes and the concentration of conservative congtituents, such as chloride
(Cl); and

(2) the solubility of the metal and metalloid (e.g., arsenic) ions that are contaminants of
concern at the site varies with changesin pH and/or redox conditions, both of which are atered
as the groundwater mixes with saline, oxygenated seawater within the fractured dag before
discharging into Commencement Bay. These processes are described at the bottom of page 7 in
the Proposed Plan, aso.

COMMENT: Because measurements of groundwater gradients and contaminant concentrations
in upland wells are an incomplete predictor of the contaminant loading to Commencement Bay (as
explained above), and the dilution from tidal mixing at the shoreline is significant but no precisdy
quantified; the only way to determine if the shoreline water of Commencement Bay is not
contaminated by the metal and metalloid contaminants from the site is to sample the shordline
waters of Commencement Bay and analyze for these constituents.

Pg5: State Sediment Management Standards - Sediment Cleanup Criteria:

BASIS: Numerous sediment samples at the site had extremely high concentrations of metals and
metdloids, variable laboratory bioassay results, and benthic community analyses that did not show
any statistically significant differences from reference. The apparent absence of the
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expected response (mortality leading to benthic community aterations) at these stations may
result from the physical structure of the dag that contains most of the contamination. However,
very high concentrations of contaminants remain at the site, and ecologica indicators of an
adverse response to these contaminants were varied. The toxicity of some of these contaminants
can change with changing environmenta conditions, e.g. temperature or oxygen availability, and
toxicity can vary by organism lifestage. Therefore, it isimportant that areas where high
concentrations of contaminants remain in contact with ecological receptor are monitored over the
long-term to demonstrate continued ecological protectiveness.

COMMENT: NOAA supports the proposal not to require active remediation of these areas on
the condition that EPA require long-term monitoring to demonstrate whether this decision
continues to be protective. It is recommended that this monitoring be coordinated with the
long-term monitoring of benthic communities in remediation areas that are dredged and/or capped
to make efficient use of equipment and labor.

Pg. 7, Sec. 3.1 Groundwater: “Groundwater at the Facility flows from the southwest to northeast
and ultimately discharges to Commencement Bay.”

COMMENT: Because Commencement Bay is the ultimate recipient of the contaminated
groundwater, and because ecologic receptors along the Commencement Bay shoreline can be
adversely affected by these contaminants, NOAA supports the preferred remedy on the condition
that long-term monitoring of the site include collection of shoreline water samples for contaminant
quantification.

Pg. 8, Sec. 3.1 Groundwater: “DMA-related organic compounds are also present in the shallow
groundwater system. However, the DMA, arsenic, and copper in the DMA area do not appear to
result in any greater exceedances of surface water criteriain the adjacent Commencement Bay
than observed elsawhere at the Facility, For this reason, no specia groundwater remedial action is
planned for the DMA area. However, groundwater monitoring in the DMA areawill be part of
the post-remedial action monitoring program.”

COMMENT: NOAA can support a decision not to take action to reduce. contaminantsin
groundwater at the DMA area, only if there will be long-term monitoring of the receiving water
along the shoreline of Commencement Bay where NOAA trust resources are potentially affected
by these contaminants, and with a commitment that if the monitoring data indicate this decision is
not protective of the environment, that other remedies will be evaluated for the DMA area.

Pg. 10, Sec. 3.2, Sediment: “ Some concentrations of metals and/or biologica impacts (as
measured with bioassays) exceeded the CSL outside of the Contaminant Effects Areain what is
depicted as the “Moderate Impact Area”’ (Figure 5). The benthic communities in the Moderate
Impact Area appear healthy. Because active cleanup might result in greater net negative impacts
through destruction of existing habitats than if not remediated, long-term monitoring is proposed in
these areas to verify that the overall health of the ecosystem (after the upland and offshore
cleanup activities are completed) is remaining the same or improving.”

COMMENT: NOAA supports the proposal not to require active rernediation of these areas on

the basis that EPA will require long-term monitoring to demonstrate whether this decision
continues to be protective. It is recommended that this monitoring be coordinated with the
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long-term monitoring of benthic communities in rernediation areas that are dredged and/or capped
to make efficient use of equipment and |abor.

Pg. 13, Sec. 5.2, Ecologica Risk Assessment, Groundwater: “The findings of the Task Force
regarding the impact of groundwater on the sediments and waters of Commencement Bay
indicate the following:

» Theamount of metas currently being discharged (pre-remediation conditions) by ground-
water and surface water discharges to Commencement Bay results in the exceedance of
applicable water standards for certain metals (e.g., arsenic and copper) within afew feet of
the shoreline. The metals load discharged to Commencement Bay by groundwater is
expected to decrease after remediation because the most highly contaminated source
materials will have been removed and groundwater flow to Commencement Bay will be
reduced.”

COMMENT: NOAA agreeswith EPA’s assessment and strongly supports al efforts to reduce
groundwater flows through the site which would continue to transport metals into the marine
environment. Early interception of the groundwater upstream of the site should be maximized the
placement of an impervious cap over the site to eliminate surface water percolation downward
then seaward is imperative, and co-precipitation trestment of collected runoff waters on site
should be emphasized, if this technique removes significant levels of metals. However, we want
to emphasize that the only means to ascertain whether the remedia actions have reduced the
discharge of metals (and metalloids such as arsenic) along the shoreline of Commencement Bay
to bring them into compliance with applicable water standards is to include sampling of the
shoreline water of Commencement Bay in the post-rernediation monitoring. Only a well-designed
sampling plan can demonstrate to all parties that the selected remedy has caused shoreline areas
to achieve the applicable water quality criteria.

Pg. 15, Sec 6.1, Groundwater Cleanup Objectives:

« “Prevent discharge (to Commencement Bay) of groundwater that exceeds applicable marine
surface water quality standards or background concentrations (if background concentrations
are higher than the standards).”

AND: “The cleanup goa of 3.1 ug/L for copper is protective of human heath and marine lifein

Commencement Bay. It is acknowledged, however, that the background concentration for copper

in the vicinity of the Facility is 40 ug/L, and it may not be possible to achieve the 3.1 ug/L cleanup

god. If not, copper in groundwater will be managed to the 40 ug/L background concentration.”

COMMENT: These statements are ambiguous. The information provided above documents that
the (upgradient groundwater) background concentration for copper is higher than the acute and
chronic ambient water quality criteria. On the basis of the wording of the Groundwater Cleanup
Objective, this would indicate that for copper in groundwater the cleanup objective is 40 ug/L.
However, the ecologic receptors and the applicable criterion apply to waters of Commencement
Bay. It is questionable whether a remedy that does not lead to compliance with the water quality
criteriais ecologicaly protective, and it is possible that even if the groundwater copper
concentration is controlled to 40 ug/L, that the shoreline waters of Commencement Bay will not
meet the water standard. There are other sources of copper (and other metals and metalloids)
contamination along the shoreline such as contaminated surface water runoff and the large
deposits of dag, but these sources also are affected by former actions of Asarco.
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It isthe position of NOAA, as the federal Natural Resource Trustee for marine
organisms and habitats, that a goal of the overal remedy should be the attainment of water quality
criteriafor the protection of marine lifein al areas of Commencement Bay affected by former
site smelting, manufacturing, and/or disposa, activities.

Pg. 16, Sec 6. 1, Groundwater Cleanup Objectives:
* “Long-term monitoring”

COMMENT: NOAA recommends that this be amended to read; “Long-term monitoring of
groundwater and (Commencement Bay) receiving water” in order to demonstrate that the water
column used by marine organisms aong the shoreline of Commencement Bay is protected by the

remedy.

Pg. 21, Sec 7.1 Groundwater: “No remedial action is planned for the Slag Peninsula area
(approximately 85,000 yd? or 17.5 acres) because the water depths and steep slopes make
capping or dredging technically impracticable.”

COMMENT: NOAA supports EPA’s position of not trying to actively remediate the steep
portions of the Slag Peninsula Unit located in deep water. Conventional capping techniques for
not appear to be productive because of the steep slopes and water depths. NOAA prefers
intertidal and shallow subtidal capping to be placed only when equivaent (or more) fill is removed
so that there is no net loss of aguatic habitat; for that approach to be used on the dag peninsula it
would require the removal of too much of the peninsula before reaching gentle enough dops for
the capping material to repose in perpetuity. We are unaware of any other cost-effective and
environmental ly-sensitive remediation technology to sole these problems.

Pg. 22, Sec. 8.1 Overdl Protection of Human Health and the Environment, Groundwater: There
isn't any discussion of how the range of alternatives will protect the environment of
Commencement Bay, which receives, the discharging groundwater. The marine habitat of
Commencement Bay is composed of the waters of Commencement Bay as well as the
sediments.

Pg. 23-24, Sec. 8.2 Compliance with Federd and State Environmental Standards, Groundwater:
“Samples of Commencement Bay water collected at the shoreline confirm that current laws for
marine water quality are not currently met at al locations and at all times. However, metals
concentrations in groundwater flowing toward the shoreline are expected to decrease in future
years in response to the site-wide changes (i.e., reduced groundwater discharge) affected by the
cleanup. These changes are expected to alow state and federal laws to be met at the end of the
remedy.”

COMMENT: NOAA agrees with the preceding analysis and believes that monitoring of water
quaity aong the shoreline, where contaminated dag will remain in place, is necessary to
demongtrate that the remedy has resulted in compliance with Federal and State Environmental
Standards for the waters (and habitats) of Commencement Bay. NOAA recommends that the
Washington State Water Qudlity Criteriafor protection of marine life be utiuzed as benchmarks
for protection of the water column component of marine habitat.

Pg. 25, Sec. 8.3, Long-Term Effectiveness and Permanence, Sediment: NOAA agrees with the

anaysisin the Proposed Plan and supports the preferred approach which is to dispose dredged
contaminated sediments in the upland containment facility with other contaminated
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materias. The consolidation of contaminated site materias into a few engineered upland facilities
is expected to make long-term operation, maintenance and monitoring of these disposal facilities
more efficient and reliable than would disposal into near-shore or sub-aquatic disposal facilities.

Pg. 29, Sec. 9.2.1 In Stu Sediment Capping: “In situ capping is the Preferred Alternative for the
Nearshore/Offshore area and Northshore area. Approximately 88,000 sg. yd. (18 acres) of
existing contaminated sediments in the Nearshore/Offshore area will be capped with a minimum
of 1 meter of clean sediment from an upland source and approximately 7,000 sg. yd. (1.5 acres)
of exigting contaminated sediments in the Northshore area will be capped with a minimum of 1
meter of clean sediment. The cap thickness will be designed such that it provides chemical
isolation, is stable, and provides a cap surface that will alow recolonization of benthic
communities.”

COMMENT: While NOAA was originaly pessmigtic about the feasibility of capping the
contaminated sediments in the remaining Nearshore and Offshore Units, the initial results of the
Pilot Project supports this approach. Obvioudly, afairly coarse materid (sand and gravel) will be
needed; such materials are often low in organic content(usually in the silt and clay fractions).
However, it would be desirable if there is some way that increased organic content could be
incorporated into the capping materia to enhance biological repopulation. Thisis a challenge since
the organics are usualy associated with the finer components which can be swept away by the
currents during emplacement. EPA should keep the goa of benthic recolonization in mind during
design.

NOAA bdieves that nothing less than a 1-meter cap will effectively isolate contaminated
sediment at the ASARCO site. One of the objectives for the sediment component of the remedy
is “Restore and preserve aquatic habitats by limiting and/or preventing the exposure of
environmental receptors to sediments with contaminants above Washington State Sediment
Management Standards (SMS, WAC 173-204)” (See bottom of pg. 16). In order to accomplish
this god, the habitat value of the sediments must be restored. It is likely that burrowing organisms
will recolonize the cap material soon after it is placed, as occurred in the pilot study cap at the site
(see the monitoring reports prepared for Asarco by Pararnetrix, Inc.). One organism thought to
inhabit the sediment offshore of the Asarco facility is a ghost shrimp (also called mud shrimp).
This organism is known to construct burrows 2 feet deep (Garman, personal communication).
Other researchers report that Rhost shrimp burrow to a depth of three feet (Ricketts and Calvin,
1962). Bases on this information, we conclude that one meter is the minimum cap thickness that
would be effective. It is necessary to isolate contaminated sediment from ghost shrimp and other
burrowing organisms to prevent the biota from facilitating transfer of the contaminants to the
sediment surface, the water column, and to higher trophic level organisms.(G. F. Riedd €. a.,
1989).

Pg. 30, See. 9.2.2 Yacht Basin: “For the dredging alternative, the material would be dewatered,
and then placed in a controlled, upland location (known as Crescent Park, in the central part of
the upland Fecility), that will be monitored for many years. This alows for the long-term
effectiveness of the remedy to be monitored. further, the mobility of the contaminants would be
reduced, as the sediment would be in alocation that does not have contact with water. There will
aso be contingency plans should the upland cap begin to fail (i.e., get cracksin it).”
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COMMENT: NOAA supports the preferred alternative because it permanently removes
contamination from a Site area that is perturbed by marina activities and only dredging to remove
the contamination will allow the marinato continue operations in the future without restrictions on
dredging. In addition, isolating the contaminated materialsin an upland facility with contingencies
for any incipient failure of the containment structure should be easy to monitor and implement
because these upland site areas also will be used for isolation of contaminated soils and/or debris.

| hope that these comments are useful to you in reaching afina decision for the cleanup of
contaminated groundwater and sediments at the Asarco facility. We look forward to reviewing
the design, and especialy wish to review the monitoring plan. If you have any questions about
NOAA'’s comments, you may contact me (206/553-2101) or Gayle Garman (206/526-4542).

Sincerely,

Heolon £ H-UZ@W«M

Helen Hillman
Caoastal Resoutes Coordinator

cc: Alyce Fritz, NOAA/ NOS, file copy
Gayle Garman, NOAA/NOS
Robert Clark, NOAA/ NMFS/RC
Robert Taylor, NOAA/GCNR
Rachel Friedman, NOAA/NMFS/HCD
Jeff Krausmann, USFWS
Judy Lantor, USFWS
Michelle Wilcox, WA Dept. of Ecology
John Carleton, WDFW
Bill Gragber, WDNR
Bill Sullivan, Puyalup Tribe
Glen St. Amant, Muckleshoot Tribe
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ASARCO

Thomas L. Aldrich
Site Manager
Tacoma Plan

March 27, 2000

Mr. Lee Marshall

U.S. Environmental Protection Agency, Region 10
1200 Sixth Avenue, ECL-113

Sesttle, WA 98401

RE: Responseto EPA’s Proposed Plan
Asarco SedimentsGroundwater Operable Unit
Surface Water Drainage and Control — (1103)

Dear Mr. Marshal:

In January EPA submitted a Proposed Plan for the sediments/groundwater clean up. Attached
are Asarco comments. Asarco appreciates the opportunity to work with EPA and resolve any
outstanding issues on the Preferred Alternative.

Please contact Dave Nation or me to further discuss these issues.

Yery truly yours,
ASARCD Incurporated

7L 2t A

Thomas ., Aldrich
Site Manager

Enclosures

cc: Bruce Cochran - Washington Dept. of Ecology
David Nation, Hydrometrics
Doug Holsten, CH2M Hill

Don Weitkamp & Jm Good, Parametrix

ASARCO Incorporated P.O.Box 1677 Tacoma, WA 98401  (253) 756-0201
INFORMATION CENTER (253) 756-5436 FAX: (253) 756-0250

email: TLAidtich@compuserve.com



Asarco Comments on:
EPA’s
Asar co Sediments and Groundwater Proposed Plan
(January 2000)

General Comments

Overdl, the Proposed Plan and Preferred Alternative for sediment and groundwater looks very much
like what Asarco and EPA have beenworking towards for along time. However, there are severa
areas of the Proposed Plan that should be clarified or revised to make the Plan more easily
implemented while maintaining the protectiveness of the Plan. The main areaswhere Asarco believes
the Proposed Plan should be improved are:

Definition and identifications of impacted sediment areas
Sediment cleanup objectives

Sediment cap thickness

Sediment monitoring requirements

Source of sediment capping materia

Arsenic and copper Remedial Goals and compliance point
Need for additional groundwater capture

Treatment of surface water baseflows

N~ wWwDNPE

Definition and I dentification of Impacted Areas

As Asarco understands the Expanded RI/FS data and the Proposed Plan, al impacted areas that
require remediation and can practicably be rernediated will be remediated. However, the use of the
terms “moderately impacted” and “minimally impacted” in the Proposed Plan are potentialy
mideading and may imply that some impacted areas will not be remediated. These terms also seem
to ignore the sophisticated approach that EPA and Asarco have taken to identify and characterize
areas with contaminant effects. Asarco would prefer that areas smply be identified as “impacted”
and “non-impacted” as determined by the preponderance of evidence approach and the extensive
sediment effects data

The approach to identification of impacted areas presented by Asarco in Phase 1 of the Expanded
RI/FS was substantially more complex and complete than the approach described in the Proposed
Plan. In comparison to the Phase 1 approach, it is extremely smplisticto use®...benthic results... to
identify the most highly impacted aress...”. Asarco prefers to base impact determinations on al of
the detailed sampling and data analysis work that Asarco and EPA have conducted rather than the
highly smplistic gpproach described in the Proposed Plan, which is only a dight modification of the
Sediment Management Standards (SMS).

InPhase 1, Asarco eval uated measures of chemistry, bioassays, benthic community results and other
types of sampling (e.g., pore water chemistry, pore water bioassays, tissue chemistry, sequential
extraction analyses of dag) to determine those measures that appeared to be most highly correlated.
The benthic results were evaduated in many ways including relatively smplistic SMS measures and
much more powerful data analysistools (e.g., proportiona similarity index and principal coordinates
analysis), All of these measures were
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evaluated and chemistry, sediment bioassays, and numerous measures of benthic abundance and
diversity were used in thefinal preponderance-of-evidence approach. In this approach, some benthic
community measures were given greater weighting than other benthic measures, sediment bioassays,
and chemistry. Bulk sediment chemistry results were given the least weight in the
preponderance-of-evidence approach. Some other evidence was judged to be inappropriate for use
in cleanup decisions.

The purpose of the preponderance-of-evidence approach was to define those areas exhibiting
contaminant effects. To “moderate impact areas’ were defined in the Phase 1 Report. The
preponderance-of -evidence ether “tipped the scal€”’ into contaminant effects designation or it did not.
Thus, one significantly different bioassay result or a particularly high chemistry result does not
indicate a“moderately impacted” area. In such cases, the preponderance of other evidence (mainly
various measures of the benthic community) indicatesthat thisareais not impacted. Defining stations
that have one significantly different biocassay and/or chemistry result as “moderately impacted”
ignores dl of the evidence presented in the Phase 1 and 2 Reports that clearly indicate the effects
of dag may confound typica SMS interpretations of bioassay and particularly bulk sediment
chemistry results. The preponderance-of-evidence approach was not designed to define “in between”
or “moderately impacted” areas (see Responses to comments on Phase 1 Report). Consequently,
Asarco has never agreed to the proposed definitions of moderately impacted aress.

In the Proposed Plan, the only areas that receive the designation “non-impacted” arc those that do
not exceed the bulk sediment chemistry Sediment Quality Standard (SQS). Asarco has collected and
reported avast amount of information indicating that where dag particles are present, bulk sediment
chemistry is often irrelevant to the actua toxicity of the sediments. Some sediment stations at the
Asarcositewerewell above the SQS and showed no other evidence by any measure of contaminant
effects, yet in Section 5.2 of the Proposed Plan these stations are defined as “minimally impacted”.
Because there is no evidence of contaminant effects, it is ingppropriate to define these stations as

impacted in anyway.

The reason described for the minimal impact designation is that the sediments®...may have impacts
in the future...” However, EPA provides no scientific evidence to clarify what action or event might
reasonably be expected to cause these sedimentsto have impactsin the future. Thereisno evidence
available from any of the numerous studies completed to support this supposition of potential future
impacts. All available information, particularly regarding sag metals availability (e.g., the sequential
extraction analysis) and the present healthy state of the benthic community, do not support this
supposition. Because thereis no evidence that these sediments would reasonably pose future impacts,
these sediments should be designated as “non-impacted” .

Similarly, Asarco does not agree that stations with “minor biological CSL exceedances’ should be
designated as “minimally impacted”’. As stated in the previous comment, Asarco believes this
smplistic approach ignores the preponderance of evidence for these stations (al the other benthic
and/or bioassay measures) that indicate these stations are not impacted in any way. These stations
should also be designated as “ non-impacted”.
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Findly, consistent with the above comments, the remediation area should be defined smply as
“impacted stations’ not “ severely impacted stations.”

Sediment cleanup objectives

The Proposed Plan describes the sediment clean up objectives for remediation as the State Sediment
Management Standards (SMS). Asarco agreesthat the SMS may be auseful relatively smpleinitial
measure that can be used as a guideline of the success of the rcmediation. However, it should not
be the sole determination of whether the remediation is successful as defined in Section 6.2 of the
Proposed Plan.

As discussed above, the SMS uses bulk sediment chemistry, bioassays, and relatively smplistic
measures of benthic abundance. Both the data analysis presentedin the Phase 1 Report and EPA's
own methodology for determining contaminant effects areas presented in the draft Proposed Plan
go beyond the simple SM'S approach. It is therefore unreasonable to go back to the SM'S approach
when evaluating the success of remediation.

If the physical and chemical properties of the sediments (e.g., particularly slag particles) can
confound the determination of cleanup areas, they can certainly confound the determination of
cleanup success. To be consistent with all of the knowledge gained on Asarco sediments over the
years, an achievable reasonable sediment cleanup objective must alow for these potentialy
confounding effects and go beyond a smple SM S type approach.

Asarco recommendsthat a preponderance of evidence approach as presented in the Phase 1 Report
be used to determine the cleanup success. Because this approach may require extensive sampling
and data analysis, cleanup success could be determined through atiered process. Thetiered process
would use progressively more complex and accurate analyses to determine whether the sediments
have indeed been cleaned up similar to PSDDA and the SMS itself. One possible approach would
be as follows:

Tier 1. Compare bulk sediment chemistry to SQS values. If sediment chemistry is below
SQS, then cleanup objective has been met. If sediment chemistry is above SQS,
proceed to Tier 2.

Tier 2. Conduct bioassays (suite to be determined) and compare results to reference
sediments (Smilar to SMS). If bioassays not significantly different (exact criteriato
be determined) from reference, then the cleanup objective has been met. If
bioassays are significantly different, then proceed to Tier 3.

Tier 3. Conduct benthic community analysis and analyze various measures (to be
determined but similar to Phase 1 Report) of abundance and diversity. (In this case
the smple SM S benthic measures might be used but some other more complex data
anaysis must aso be included).

Immediately after cap construction, only Tiers 1 and 2 could be used, because no benthic community
would be present. However, recourse to Tier 3 would be available severa years after construction.
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In addition, the use of the word “prevent” in the cleanup objective definition appears to be
inappropriate. Asarco agrees that the exposure of receptors to contaminant effects can be “limited”
or “minimized”. However, cleanup success should not be measured in terms of absolute prevention
of al exposure to contaminants to all potential receptors. It is possible that minor exposures might
take place, but in overal terms the remediation would still be successful. The success of the
remediation should be measure in terms of whether the entire cleanup meets the overal goas of
protection of human health and the environment.

Sediment cap thickness
EPA's Proposed Plan for the Asarco Sediments/Groundwater Operable Unit providesfor sediments

to “be capped with a minimum of 1 meter of clean sediment from an upland source.” None of the
information Asarco has developed during the sediment investigations justifies the “minimum of 1
meter” thickness. Asarco is concerned that EPA has specified a considerably thicker cap than is
necessary for protection of the environment of Commencement Bay and human health.

EPA proposes aminimum cap thickness rather than a nominal cap thickness as well asan increase
from the 0.6 m (60 cm or 2 ft) cap proposed in the Refinement of Remedy (Parametrix, 2000) to the
thicker 1 m cap. These increases represent amost twice as much cap material as originally
considered by Asarco and evaluated in the pilot cap tests. Thus, the EPA proposa would be
considerably more expensive than the Asarco proposal of a nominal cap thickness of 0.6 m.

No evidence has been provided by EPA that the considerably thicker cap will provide greater
protection of the environment in Commencement Bay. Requiring the minimum cap thicknessof 1 m
requires technical or scientific judtification that this increase would provide a substantia increasein
protection, No such justification has been provided by EPA or any other entity in the Asarco
Sediments evaluations. It appears then, that EPA's requirement for a minimum 1 meter cap is
arbitrary, capricious and beyond the scope of the agency's authority given the persuasive evidence
for anominal 0.6 meter cap in the pilot study. Also, under the National Contingency Plan, selected
remedies are required to be cost-effective. If aremedy is both protective of human health and the
environment, and meets ARARS, it must a so be cost-effective. 40 CFR § 300.430(f)(1)(ii)(D). Under
theregulation, cost-effectivenessis determined by evauating three criteria- long-term effectiveness
and permanence, reduction of toxicity, mobility or volume through treatment, and short-term
effectiveness. One then compares overall effectiveness with cost to see whether the cost is
proportiona to effectiveness. Both a nominal 0.6 meter cap and a minimum 1 meter cap are
protective of human health and the environment and meet ARARs. However, the cost increase
attributable to the minimum 1 meter cap is disproportionate to its effectiveness given that the nominal
0.6 meter cap is equally effective. If the remedy is not cost-effective, EPA can’t sdlect it.

The rationale for requirement of a minimum cap thickness of 1 m gppears to have its origins in the

Navy Homeport deliberations of the 1980's. At that time, deepwater disposa and capping of Everett
Harbor sediments dredged from the Homeport site was proposed.
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Opponents to this action maintained that a minimum cap thickness of 1 m should be required to
eiminate any potentia that the contaminated harbor sediments would be exposed if ghost shrimp
should burrow into the cap. This was based on the theory that ghost shrimp can burrow up to nearly
1 m deep, and that their burrowing would move sufficient quantities of contaminated sedimentsto the
surface to incur arisk to the marine environment.

Asarco has searched, but been unable to find factua information that supports this concern. There
appears to be amisconception that the burrowing shrimps (ghost shrimp and/or blue mud shrimp) are
a demongtrated threat to a sediment cap in Puget Sound. The potential threat of these shrimp is that
their burrowing activities will lead to sufficient contaminated sediment redistributed to the surface
layers of the cap to raise contaminant levels above biologica effects concentrations, This would
require the shrimp to:
* burrow to depths that would penetrate well into the existing sediments or
e actively burrow within the contaminated sediments moving large volumes of the
contaminated sediment to the surface, or
* pump large amounts of water through the contaminated sediments extracting substantial
concentrations of metals.

None of these actions are probable.

It is vauable to review what is known about the local species of burrowing shrimp. There are two
species of subtidal burrowing shrimp in Puget Sound, ghost shrimp (Neolrypaea californiensis
formerly Callianassa californiensis) and the blue mud shrimp (Upogebla pugettensis).
Neotrypaea lives primarily at middle intertidal levels, commonly decreasing in abundance at lower
intertidal elevations due to predation (Posey 1985, Posey 1986, Swinbanks and Luterhauer 1987).
Upogebia adso tendsto beintertidal but isfound commonly at lower elevations. Both speciesarea so
found in subtidal areas. Neotrypaea is adeposit feeder that actively burrowsin the top 10 cm of the
sediments where it also constructs asingle less active extension of its burrow generaly about 30 cm
deep, but sometimes as deep 40-50 cm (Swinbanks and Murray 1981). Upogebia is afilter feeder
that forms alined burrow that remains constant over time. Its burrow is'Y shaped with the lower
extension reaching as deep as 50-60 cm. Upogebia appears to actively pump water through the U
shaped upper portion of its burrow to obtain food.

To our knowledge there have been no investigations demonstrating that sufficient numbers of ghost
shrimp are likely to burrow to sufficient depths and move sufficient material to represent any
demonstrated risk to the marine environment. We believeitismorelikely that small numbers of ghost
shrimp might burrow as deep as 60 cm in a cap, and that if they did the quantity of material they
would move would not raise surface concentrations of metalsto near the sediment quality standards.
Upogebia does pump water through the upper portions of its burrows to provide food and oxygen.
Because its burrows are lined and the active pumping is likely restricted to the upper U shaped
portion of their burrows, thereislittle reason to expect that this water flow would extract measurable
levels of contaminants even if the bottom of the burrow did extend into contaminated sediments.
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Asarco has been unable to find any reports of burrowing shrimp actually changing the contaminant
concentrations of sediments within a cap, or at the surface of a cap. The concern for contaminant
redistribution appears to be theoretica rather than demonstrated.

Asarcoaso believesthereislittlerisk in providing a60-cm cap. Additiona cap material can be added
a alater date if monitoring determinesthereis actual evidencethat ghost shrimp or other meansare
moving contaminants to the upper layer of the cap. The Proposed Plan (page 31) provides for the
addition of material if monitoring indicates additional material is warranted.
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Sediment Monitoring

Asarco agrees that monitoring of remediated areas is needed to verify cleanup success. However,
Asarco does not believe that extensive long-term monitoring of other areasis necessary and believes
the cost of thismonitoring is substantial given the limited benefit of monitoring non-remediated aress.
Asarco believes that EPA's proposed plan for this sampling implies that the RI/FS process was
somehow incomplete and that contaminant effects area have not been adequately identified. Thisis
not true. In fact, Asarco and EPA have cometo a consistent and scientifically supported decision on
areas exhibiting contaminant effects, Asarco aso believes that monitoring constitutes a remedia
action for
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these areas and that EPA does not have authority under CERCLA to require actions for these
non-impacted aress.

The Proposed Plan indicates that monitoring of areas outside remediation units will be conducted to
“...confirm the assumptions and conditions...” used to make clean up decisions. The Plan further
indicates that based on this monitoring, some further action may be needed. Sediment sampling to
“confirm assumptions and conditions’ regarding areas and volumes of sediments that may exhibit
contaminant effects was conducted during the Rl and FS studies consistent with Superfund
Guidance. The primary purpose of the Expanded RI/FS process was to determine those areas that
exhibit contaminant effects, and therefore, require remediation. Prior to conducting the Phase 1
sampling, an extensive monitoring plan was developed with the full participation of EPA and its
consultants including methods for evaluating the results of that sampling. It was agreed at that time
that a “preponderance-of-evidence” approach would be used to evaluate the numerous types of
sampling and data analysis that were conducted. This original concept is entirely consistent with the
Superfund RI process, which should define the areas and volumes of contaminated materias to be
remediatcd. It has been Asarco’s position since completion of the Phase 1 Report that the sampling
and analysis effort provided more than sufficient information to determine areas where action such
as remediation is needed (with some exceptions in the marina and north shore areas, which were
addressed in subsequent sampling).

Under CERCLA Section 104, EPA cantake action when a hazardous substance isrel eased into the
environment or threatened to be released. EPA can aso take action if athereis arelease or threat
of arelease of a pollutant or contaminant which may present an imminent and substantial danger to
the public hedlth or welfare. A “pollutant or contaminant” is anything that, when released into the
environment and “ upon exposure, ingestion, inhaation, or assimilation into any organism ether directly
from the environment or indirectly by ingestion through food chains will or may reasonably be
anticipated to cause death, disease...” or problems with the organism or offspring. 42 USC 8
9601(33).

The metals in the sediments outside the contaminant effects area have not been released (they are
in the dag matrix), nor are they likely to be released. Moreover, the metals in sediments are not
pollutants or contaminants because they are not causing effects. If there is neither arelease nor a
threatened release of hazardous substances, contaminants or pollutants, the agency cannot compel
remedial or response action.

Sour ce of capping material

The Proposed Plan specifies an upland source of capping material. There is no justification for
specifying that the cap materia be derived “from an upland source” and nothing that should preclude
an aquatic source of material. Cap materia from an aquatic source would be as suitable or more
suitable than materia from an upland sourcefor biologica colonization. There should be no difference
in the effectiveness of contaminant isolation with either an upland or an aquatic source. Appropriate
material may be available at alower cost from a marine source. Asarco believes the location and
selection of capping material is a Remedia Design task and that the Proposed Plan should not
preclude agquatic sources of capping material.

008\1103\word\Asarco Resp.doc 7 03/27/00



Dredging depth in the marina

The Proposed Plan describes dredging to adepth of approximately 2 feet. Thisisan acceptable depth
to use to develop a conservative estimate of dredging volume. However, it needs to be made clear
that actual dredging depth will depend on the actua depth of contamination that is verified to be
present during Remedial Design mid during actua dredging. There is no evidence of sediments
exceeding cleanup screening levels (CSLs) below a depth of 1 ft in the marina.

As part of the Phase 2 Expanded RI/FS, subsurface sediment chemistry core sampleswere collected
by diversat stations 5-0 and 5.5-0 in the yacht basin (Parametrix 1996). The upper layer of sediment
that contains metals higher than CSLswas visudly distinctive from the deeper sedimentsthat did not
exceed CSLs. Coreswere observed to contain black sand in the upper 0.4 ft and gray sand from 0.4
to 1.9 ft. Core samples from the upper 1.0 ft exceeded CSLsfor arsenic, copper, and zinc. Samples
from 1.0 to 1.9 ft were below CSLs.

Divers collected two additional core samples from the shalow, shoreward side of the basin in 1997.
Rather than dividing the cores into 1-ft segments, these cores were sectioned according to visually
digtinctive changes in sediment type. The core from station 5-0.9 was described as a dark olive
colored sandy grave in the upper 17 cm (0.6 ft). The 17 to 18 cm section was gravel with shell
debris. Copper exceeded the CSL in the upper section and al metalstested were below CSLsin the
17 to 18 cm section. The other core sample contained olive colored fine sand in the upper 21 cm (0.7
ft). The 21 to 37.5 cm. section (0.7 to 1.2 ft) was silty sand with gravel and cobbles. The upper
section exceeded CSLs for copper and mercury and the lower section was less than the CSLs for
al metals analyzed.

Additional core samples will be collected in the spring of 2000 as part of the preliminary design
analyses for yacht basin dredging. These analyses will help determine whether metals exceeding
CSLsare limited to the upper 1 ft of sediments, or if deeper sediments exceed CSLsin any areas of
the yacht basin.

Arsenic and Copper Remedial Action Objectives, Remediation Goals, and Compliance
Points

Asarco strongly prefers that the Preferred Alternative and Proposed Plan result in attainment of
Remedial Action Objectives and Remediation Goals (RGs). Asarco's primary concernsregarding the
attainment of RAOs and RGs are:

1. The Remedial Action Objectivesfor groundwater do not match the RAOs of the Asarco
Tacoma Smelter Facility Record of Decision (“Upland”) ROD. Sincetheremedid action
is being, and will continue to be, implemented as part of the Upland ROD, it appearsthat
the remedial action must “serve two masters”.

RAOQs are overly broad and ignore site-specific information about the risk from arsenic.
3. The compliance point for attainment of RGs is not specified. Depending on location of
groundwater compliance points the RGs may not be attainable.

N
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To remedy these concerns, Asarco proposes that:

» the RAOs for groundwater in the Proposed Plan should complement the RAOs for
groundwater in the Upland ROD;

» the RG for arsenic should be based on EPA's Site-specific risk assessment that indicates
existing groundwater dischargesto Commencement Bay do not cause unacceptable risks
to human hedth and the environment; and

» the compliance point for groundwater discharges should be identified as the point of
discharge (i.e., post-remedial action groundwater/seawater interface).

Specificaly, Asarco proposes the following groundwater RAOs:
1. Prevent ingestion of potable groundwater containing concentrations above Federal
MCLs and direct contact with groundwater containing contaminants in concentrations
above risk-based godls.
2. Reduce discharge to Commencement Bay of groundwater that exceeds applicable
marine surface water quality standards, risk-based levels protective of human hedlth, or
background concentrations (if background concentrations are higher than the standards).

Asarco proposes an arsenic remediation goa of 0.012 mg/L based on maintenance or improvement
of groundwater arsenic concentration at the lag shoreline.

Asarco proposes a compliance point of surface water along the face of the post-RA slag shoreline.

Remedial Action Objectives
The Proposed Plan modifies the earlier RAOs in the Upland ROD for the Site making them overly
broad and inappropriate. EPA's remedial action objectives (RAOs) for groundwater in the Proposed
Plan are asfollows:
1. Prevent ingestion of or direct contact with groundwater containing contaminants.
2. Prevent discharge (to Commencement Bay) of groundwater that exceeds applicable
marine surface water quality standards or background concentrations (if background
concentrations are higher than the standards).

For comparison, the Upland ROD RAQOs are:

1. Prevent ingestion of potable (Class 11B) groundwater ... containing contaminants in
concentrations above ARARS or above risk-based goals when ARARS are not
protective or not available.

2. Reduce discharge to Commencement Bay of contaminated waters containing
contaminantsin concentrations above ARARS or risk-based goalswhen ARARs are not
protective or not available.

As written, Proposed Plan RAO #1 is neither achievable nor necessary. EPA has substituted
“groundwater” for “potable groundwater” and “groundwater containing contaminants’ for
groundwater ... containing concentrations above ARARs...” All groundwater, everywhere, contains
“contaminants’ but that is not a problem for human health or aguatic life unless concentrations are
too high (i.e., above ARARS or risk-based goals). Aswritten the RAO is
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so broad that it is nearly meaningless and gives no direction to the goas that are to be achieved.

Compared to the Upland ROD RAOs, Proposed Plan RAO #2:
» substitutes “prevent discharge to Commencement, Bay of groundwater” for “reduce
discharge of contaminated water”; and
» substitutes* background concentrations” for the phrase “risk-based goalswhen ARARS
are not protective or not available’.

Prevention of discharge of groundwater from the Site is not technically possible. However, the
Preferred Alternative will reduce the discharge of groundwater from the Site to the extent practicable
and will reduce the discharge of contaminants to levels that are clearly protective of human hedth
and the environment.

Background concentrations are not appropriate substitutes for risk-based goals for arsenic since
Site-specific risk information and protective risk-based goas are available. The Proposed Plan
correctly points out that
“Neither the Maximum Contaminant Limits (MCLs) promulgated under the Federal
Clean Water Act nor the State of Washington Model Toxics Cleanup Act (MTCA)
groundwater cleanup levels are considered Applicable or Relevant and Appropriate
Requirements (ARARS) for the shallow groundwater system at the Facility.” page 15,
Proposed Plan

In this case, it is appropriate to use risk-based levels and EPA correctly notes that:
“ Currently, the groundwater discharging to Commencement Bay will exceed human
health risk based levelsfor fish consumption (0.14 ng/L for arsenic) (National Toxics
Rule; CFR 40, 8§ 131.36). However, past fish tissue sampling indicates low risk from
Facility contaminants even to people consuming large quantities of fish from the
Facility.” page 15, Proposed Plan

However, theRAO and RG for arsenic fail to acknowledge EPA’ suncertainty in the National Toxics
Rule (NTR) fish consumption limit and fails to acknowledge EPA’s Site-specific data and risk
assessment. The NTR does not reflect the current understanding of arsenic health risks. EPA has
beenreviewing the NTR arsenic criteriafor severa yearswith theintent to revisethe criteria. EPA's
risk assessment indicates that existing risk from fish consumption is acceptable and will be lowered
further by implementation of the Preferred alternative.

CERCLA Section 121(d)(2)(B)(i) provides a standard for determining whether or not any water
quality criteria under the Clean Water Act isrelevant and appropriate. In making this determination,
Section 121 directs that the Agency:
“...shal consider the designated or potential use of the surface or groundwater, the
environmental media affected, the purposes for which such criteriawere devel oped, and the
latest information available.”
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The existing human health criteria for arsenic in the NTR does not reflect the latest information
available and does not consider Commencement Bay, the environmental media affected. EPA is
currently in the process of revising the human health criteria for arsenic in the NTR. Recent
infortnation on arsenic risks in Commencement Bay are available in EPA’ s risk assessment entitled
“EPA Ecologicd Risk Assessment and Seafood Consumption Screening Risk Assessment Asarco
Sediment Site— October 1996.” Given the uncertainty in the NTR arsenic level and the existence of
more recent Site-specific data, Asarco believes that the NTR arsenic level should not bean ARAR
for the Site in accordance with CERCLA Section 121(d)(2)(B)(i). In establishing the RAO for
arsenic in groundwater, EPA should consider the latest information on the environmental media
affected. Thelatest information availableis EPA'srisk assessment on Comnicncement Bay. Asarco
proposes that the RAO be revised to include the use of risk-based limits for arsenic.

Remediation Goal for Arsenic in Groundwater
For current arsenic risks EPA’s risk assessment (EPA, October 1996) concluded:
1. The potential for adverse non-cancer health effects associated with ingestion of fish
caught near the siteislow (i.e. at or below the hazard quotient benchmark value of 1.0).
2. For the reasonable maximally exposed individual, inorganic cancer risk estimates are
closeto but not greater than the upper end of the risk management range recommended
inthe NCP (1 x 10° to 1 x 10%) at fish ingestion rates greater than approximately 150
grams per day.
3. For the average case individual, inorganic cancer risk estimates are within or below the
NCP risk management range at all fish ingestion rates considered.

Or as summarized by EPA in the Proposed Plan:
“ ...past fish tissue sampling indicates | ow riskfrom Facility contaminants even to people
consuming large quantities offish from the Facility.” page 15, Proposed Plan

In light of Site-specific data regarding the low arsenic risk from seafood ingestion, Asarco proposes
that an appropriate RG for arsenic would be based on maintaining existing arsenic concentrationsin
groundwater discharging to Commencement Bay. Since the Preferred Alternative will result in a
substantial decrease (to the extent practicable) in the amount of groundwater flow to Commencement
Bay, maintaining groundwater arsenic concentrationswould result in substantial decreasesin theload
(or mass) of arsenic discharged to Commencement Bay. Therefore, the Proposed Remedy with
Asarco's proposed RG would result in further reduction to the maximum extent practicable of the
already acceptable arsenic risk.

Groundwater Compliance Point

The Proposed Plan does not specify a compliance point for groundwater discharging to
Commencement Bay. Asarco proposes that the compliance point for groundwater discharges should
be in the surface water as close as technically possible to the point or points where ground water
flows into the surface water. After remediation, the point on the Site that is “ as close as technically
possible to the point or points where the ground water flows into the surface water” will be surface
water along the face of the stabilized and protected dag
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shordine. This compliance point of surface water dong the face of the post-RA dag shoreline would
protect the water resource at the point of possible human or aquatic life exposure and would comply with
MTCA.

Under Washington’s Modd Toxics Control Act (MTCA), groundwater compliance monitoring points
should be selected to be “ as close as technically possible to the point or points where the ground water
flows into the surface water.” (WAC 173-340-720(3)(b)(Vv)). Furthermore, “At these sites [where the
affected ground water flows into nearby surface water], the department may approve a conditional point
of compliancethat islocated within the surfacewater as.” (WAC 173-340-720(6)(d)). Presently, the point
where groundwater flows into surface water on the Ste is the face of the dag shordline. During Upland
remediation, the face of the dag shoreline will be armored to prevent erosion. After Upland remediation
is completed, the point where groundwater flows into surface water on the Site will be the face of the
armored shordine. Therefore, the proposed groundwater compliance point is surface water at the face of
the post-RA shordine.

Additional groundwater capture

The Proposed Plan delays a finad decison on the need for additiona groundwater controls pending
additiond remediad design andyss. Asarco believes that the existing information demondtrates that
additiona groundwater controls are not appropriate and that ongoing eva uations during Remedid Design

are unnecessary.

The hydrologic andlyses of the feasbility of additiona upgradient groundwater controls have been
completed and draft reports have been submitted to EPA. These analyses demongtrate that additional
groundwater controls would capture negligible amounts of additional groundwater and contaminants.
Capture and treatment would reduce some, but not all metal concentrations in the captured groundwater
and would diminate the current reduction in arsenic concentrations provided by naturad attenuation on the
Site. Therefore, little or no environmenta benefitswould beredized by the additiond groundwater capture.
Costs asociated with condtructing an interception system and the additiond treatment costs would be
subgtantialy and diproportionately expendve rdative to the environmenta benefit received.

Treatment of Captured Groundwater
The Proposed Plan presumes that trestment of groundwater will be necessary. The Proposed Plan should
clearly dtate that treatment is not required unless treatment is necessary to meet Remediation Godls.
Moreover, it isimportant to note that:
* Dedgn of the sormwater trestment system is an Upland Remedid Design task.
* Dedgnof the stormwater treatment system is based on treating ssormwater, not groundwaeter.
» Dedgn of the sormwater trestment system is ongoing.

Therefore, the Proposed Plan needs to be flexible regarding treatment of groundwater by the yet to be
designed sormwater trestment system. One areain which the Proposed Plan may unduly congtrain design
of the surface water trestment system regards the treatment of groundwater during baseflow (i.e.
non-stormwater flow) periods. The Proposed Plan needsto
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alow the potentia for bypass of captured groundwater from treatment during baseflow periods if such
bypass is consstent with ssormwater trestment.

Specific Comments

Page 3, 5" bullet. This bullet states that Asarco will monitor the dredged area “....to ensure that it is not
becoming recontaminated.” Asarco is responsible for recontamination, if any that originatesfrom the Site,
but cannot ensure that the Y acht Basin will not become recontarninated from marina activities.

Page 4, 3" bullet. The Refinement of the Proposed Remedy Report was revised and submitted to EPA
on January 5, 1999. This document should be referenced instead of the August 1999 draft.

Page 4, document list. The Copper in Nearshore Marine Water Technicd Memorandum submitted to
EPA on June 23, 1999 should beincluded in thelist of documents providing additiona detailed information.

Page 6, first para. Sentence states “ The shallow aquifer system beneath the Facility is largely
recharged by lateral flow of groundwater from the southwest (Ruston area) and infiltration of
precipitation and surface water run-on.”

It would be more accurate to say “ The shallow aquifer system beneath the Facility is largely
recharged by infiltration of precipitation and surface water run-on and to a minor extent by lateral
flow of groundwater from the southwest (Ruston area)”.

Pg. 9, 3" full para. This paragraph compares site tissue concentrations to reference tissue concentrations
and ignored the sections of the Phase 1 Data Report that showed “...the Site station tissue chemistry was
found to be indistinguishable from the reference station tissue chemidtry in dl cases (see Table 8-3).” In
other words, the differenceswere not Satigticaly sgnificant. Further, it isnot appropriate to state that tissue
concentrations are eevated without providing any risk context. Anyone that only getsthis far reading the
document may not learn that these tissue concentrations are acceptable using EPA’ srisk criteria, as Sated
later in the Proposed Plan.

Page 9, lagt full para. This paragraph seems to state that copper exceeds the marine chronic criteria
(MCC) at dl locations in Commencement Bay near the Site. This is not true. The best data available to
Asarco and EPA indicates that copper concentrations currently exceed the MCC at about haf of the
sampling locations dong the shoreline and only in very close proximity to the dag shordine. At most
locations, seaweter afew feet away from the dag meets dl aguatic life criteria for copper and dl other
metals.

In conjunction with the Asarco Sediment/Groundwater Task Force (ASGTF) Asarco conducted two
rounds of specia seawater monitoring in 1999 to determine copper concentrations in seawater near the
Site. Thisseawater monitoring employed ultraclean sampling and andytical techniquesand yidded andyticd
sengitivities and accuracies severd
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orders of magnitude better than techniques previoudy available. Results of this monitoring were submitted
to EPA in aJune 1999 Draft Technica Memorandum and in aNovember 16, 1999 datatransmittal. The
ultraclean monitoring data demonstrates that copper concentrations do not exceed criteriain al samples,
only samples collected near the shoreline in some aress.

Page 13. The Firgt Bullet isincorrect regarding Task Force findings related to arsenic. The Task Force
found (see page 6-5 of the March 1999 ASGTF Group 5 Technical Memorandum) that groundwater
discharges currently cause water column concentrations to exceed only the copper chronic aguatic life
criterion. Current water column concentrations of arsenic and other metas are better than the chronic
aqudic life criterion.

Page 14, 1% para. What does “nonminimaly impacted” mean?

Page 15, Remediation Goals. At aminimum it would seem appropriate for EPA to acknowledge that
the NTR arsenic criteriais under revision. It might also be appropriate to establish that if the arsenic RG
can not be met, then the revised arsenic criteriawould be considered in determining the need for additiona
groundwaeter controls/remediation.

Page 16, 2" para. Deep groundwater does not presently exceed MCLs or MTCA standards for any
parameters except possibly arsenic (see Summary and I nterpretation of 1994, 1995, 1996, 1997 and 1998
Post-RI Long-Term Monitoring Results (Hydrometrics, 1999) and Table 4-3 in Summary and
| nterpretation of Production Well Abandonment Action-Specific Monitoring Results (Hydrometrics, June
1997).

Page 20, Table 7-3. The note for dternative S-2D states. “As a contingency, if al the contaminated
materid cannot be removed from the Y acht Basin, dredging in the Basin followed by placement of clean
material may occur.” EPA should acknowledge that dag will remainin the Y acht Basin following dredging
and that this materid, though it may exceed CSLs, has been shown to not exhibit contaminant effects at
other areas of the Site. It would not be possible to remove al the dag exceeding CSLs from the basin
without removing the entire breskwater peninsula, and dredging at the base of the peninsula will need to
be designed so that it does not destabilize steep dopes. Placement of clean materid over the dag will not
be necessary because the metds in dag are bound in arock-like form and are not necessarily availableto
the benthic community.

Page 23, last para. The Plan states* Modeling performed by the Task Force indicates that state and
federal laws applicable to protection of marine water quality may not be currently achieved within
afewfeet of the shorelinefor all metals.” Although modd resultsdid indicate somemeta concentrations
above marine chronic criteria, the Task Force placed more emphasis on empirical datarather than model
predictions in concluding impacts from groundwater. The Task Force concluded that with the sole
exception of copper, groundwater discharge currently does not cause metal concentrations to be higher
thanmarine chronic criteria (see page 6-5 of the March 1999 ASGTF Group 5 Technica Memorandum).

008\1103\word\Asarco Resp.doc 14 03/27/00



Page 25, 2" para. States* Thein situ treatment and seawater injection treatment alter nativeswould
promotechemical precipitation (i.e., “ settling out™ ) of arsenic fromgroundwater, thereby reducing
the arsenic load reaching Commencement Bay.” Based on the Asarco Sediment/Groundwater Task
Force evauations, the effectiveness of in Situ trestment isuncertain given that seawater dready oxidizesand
removes arsenic to the extent practical, with the exception of the Southeast Plant area.

Page 28, bottom of page. It states“ Additional groundwater interceptionisbeing considered at the
Facility, and may also be considered by EPA at a later date. The need for additional groundwater
inter ception would be based on the results of ongoing groundwater sampling.” Earlier inthe Proposed
Plan (3 paragraph, pg. 27) it is stated that additiona diversions are disproportionately expensive and
would only be considered if cleanup god's could not be met. Asarco agrees that additiond interception is
disproportionatel y expensive and believesthat additiond interception should only be consdered if cleanup
godsare not met.

Page 29, 3% para. It states “ At a minimum, monitoring wells at the downgradient perimeter of the
Facility (along the shoreline) will be monitored, including wells near source areas.” Rather than
“wells near source areas’ , it would be better to say, “wells near source aress if, and to the extent
compatible with, protection and maintenance of the cap.”

It further states “ In addition, should the groundwater indicate high concentrations of metals,
contingency actions, such asadditional groundwater diversions, may be considered” What ismeant
by high meta concentrations? Above cleanup god s? Where? It is expected that concentrationswill remain
above cleanup goals in and near source areas but this occurrence alone should not trigger additional
diversons. Given EPA’s broad authority under the five year review provisions of the Upland ROD, this
last sentenceis unnecessary and should be deleted. If the sentenceisretained, then EPA should specify the
trigger criteria of “high concentrations of metas’. Asarco believes gppropriate trigger criteria would be
remedia action objectives and remediation gods (including Asarco’ s proposed changes) at a compliance
point located in surface water dong the armored dag shoreline.
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March 27, 2000

Mr. Lee Marshdl, Project Manager
Office of Environmental Cleanup
US EPA Region 10

1200 Sixth Avenue, MS ECL-111
Sesttle, WA 98101

Subject: Comments on the Proposed Plan, Asar co-Sediments/Groundwater Operable Unit, Ruston
and Tacoma, Washington, January 2000

Dear Mr. Marghall,

Enclosed please find comments regarding the Asarco Sediments and Groundwater Proposed Plan. The
comments are provided on behalf of the Washington State Department of Natural Resources (DNR)
and are based on a summary review of the Proposed Plan document. We appreciate the opportunity to
provide input and would like to thank the Environmenta Protection Agency (EPA) for extending the
comment deadline in response to our letter dated February 4, 2000. It is our understanding that the
commentswill be consdered by EPA in the determination of a cleanup plan for the Ste.

Astrustee and land manager for public aguatic lands at the Site, we rely on clear stlandards for use of
public aguatic lands - standards that are defined in state laws and the state Condtitution, in
long-standing policies and Strategies for implementing these laws, and in guidance devel oped to ensure
we effectively and permanently solve current contamination and avoid future contamination.

Based on the information provided in the Proposed Plan, we believe that additiondl evaluation is
necessary to ensure that we can meet the management standards for public aquatic lands at this Site and
in the bay. Specifically, we are concerned about restoration and sustainability of natural resources at the
dte as a component of the overal function and productivity of Commencement Bay. We are dso
concerned about appropriate short-and long-term land use, source control, and risk and responsibility
management. The following discussion identifies a number of issues that we request receive further
congderation.

1111 WASHINGTON ST SE § P.O. BOX 47000 i OLYMPIA, WA 98504-7000
FAX: (360) 902-1775 § TTY: (360) 902-1125 § TEL: (360) 902-1000
Equal Opportunity/Affirmative Action Emoloyer
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Endangered Species Act (ESA)

We anticipated that the extension to the comment period would provide the opportunity to review the
Proposed Plan in the context of the Commencement Bay Biologica Assessment (BA). We view the
BA ascriticd to decison-making at al scalesin the bay, including Ste-specific deanup actions. Without
condderation of the BA, we do not believe that our common goa of achieving cleanup in a broader
ecosystem management context can be ensured. We a so cannot evauate the adequacy of the
proposed ste-specific remedid action in achieving ESA compliance without review by and discussion
with EPA and Nationd Marine Fisheries Sarvice of the BA and the biologica opinion. Until this
information and analysisis available, we remain concerned that the effects of the proposed remedid
action on critica habitats for chinook salmon are not resolved at either asite or baywide scale.

For example, we are concerned with the lack of information and guidance on the functiona linkages
between deep water (>-10 MLLW) epibenthic habitats and the foodweb for young-of-year and
immature resident chinook salmon. Recent studies of the polychlorinated biphenyls body burdens for
Puget Sound chinook and herring stocks indicate an exposure pathway link between the benthic
community and the pelagic foodwebs of these species. Thisinformation argues for a very consarvative
gpproach to remediating chemicals of concern for bioaccumulation, such as arsenic and mercury.

We are also concerned that the proposal does not restore the hedlthy nearshore habitats, both as
sdmonid migration corridors and asintertidal feeding aress, that once existed at the Site. In addition, we
believe that decisons regarding cleanup objectives are based on incomplete information. We encourage
incorporation of the latest information from the federa services - particularly results of current NMFS
efforts - on cleanup standards that are protective of trust resources.

Avallable information suggests that numerous individuds from the White River chinook stock are
expected to rear nearshore at the Asarco site for extended periods. The proposed plan does not
provide sufficient information to determine the degree to which chinook salmon will be restored and
protected. We encourage EPA to more actively integrate the numerous cleanup decisions necessary
throughout Commencement Bay within the context of the Commencement Bay BA and biologicd
opinion. We are interested in working with EPA on a management plan for the entire bay that defines
both site-gpecific and baywide implementation actions, with net gain in habitat area and function being
one of the primary plan objectives.
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Land Use

The current proposa includes the permanent capping of contaminated sedimentsin place. Siting such
permanent caps within the City of Tacoma Harbor Area - as the proposal currently does- is
problematic in that the caps may be inconsistent with congtitutional, statutory and regulatory directives.
Themainissues are:

. Capping as amechanism for contaminated sediment storage is a non waterdependent use. Non
water-dependent usesin harbor areas are congdered interim uses and can only be alowed if
defined criteriaare met (e.g., compatibility and exceptiona circumstance analyses and other
factors, Washington Administrative Code (WAC) 332-30-137);

. Ingtitutional controls (i.e., Regulated Navigation Ares) likely necessary to maintain the integrity
of the capped areas will limit commerce and navigation in a Harbor Area. However, Harbor
Areas are reserved for conimerce and navigation in the Washington State Condtitution; and

. Caps displace navigation and increase present navigationa hazards.

In addition, some of the proposed cap appears to extend beyond the outer harbor line. Thisis
especialy problematic because Article XV Section 1 of the Washington State Contitution establishes
that “the Sate shdl never give, s, or lease to any private person, corporation, or association any rights
whbatever in the waters beyond such harbor lines”

If the proposed caps are authorized, the City of Tacoma s Harbor Areawill have to be adjusted, a
time-consuming process subject to rules detailed in WAC 332-30-116. A Harbor Arearelocation
should maintain or enhance the type and amount of harbor area needed to meet long-term needs of
water dependent commerce. The relocation should dso maintain adequate space for navigation beyond
the outer harbor line. After these findings are made, there are other issues to be considered (see WAC
332-30-116(2)).

We have identified to EPA the vaue of the Asarco area as an important functionad component to the
overdl Harbor Areain Commencement Bay. We continue to encourage EPA to define aplan that
recognizes this important land use role and that allows a baance between commerce/navigation and
habitat functiona needs. The cleanup plan should not impact the existing deep draft cgpability at the Ste
or lessen the current and future capacity for structures associated with navigation and commerce.
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Permanence of Proposed Remedy

The proposed plan does not define the design life for the remedy. It is uncertain how long monitoring
will occur, under what conditions monitoring will be enhanced or curtailed, and what will trigger
contingency actions now and in the future. These and other concerns lead to uncertainty regarding the
permanence of the remedy and to questions regarding how exhaustively more permanent solutions were
explored.

For example, the proposa to cap the north nearshore unit is not supported by the

information and andlyss. The costs shown demongtrate that dredging and upland

disposa, a more permanent remedy, is less expensive. Costs associated with mitigation

for habitat impacts due to cap design, as well as a number of additiona costs - including

potential compensation for use of public aguatic lands - not included in the existing

andysds, will increase the costs associated with the capping dternative. We therefore do not support

cgpping of thisunit.

We ds0 believe that permanent solutions such as treatment are viable. Vendors are
providing treatment rates of around $29 per cubic yard. We encourage EPA to further
eva uate trestment as part of the decision-making process.

For public aguatic lands, the Sate laws, the sate Congtitution, and the existing policies,

drategies, and guidance for implementing these laws do not support the use of public

aquatic lands for permanent storage of contaminated materid. If contamination isto be

temporarily stored on public aquatic lands, the worst of the contamination must be

removed for treatment or upland disposal, and the remaining storage Site must be

designed to alow future remova for treatment or upland disposa once technology makesit feasble to
do so0. Nether the aternatives analysis nor the resulting proposal to cap recognizes or incorporates
these standards for use of public aguatic lands.

Source Control

The proposd for the sediments unit does not adequately provide for long-term isolation of materids.
For example, the porous dag dopes and incomplete armoring will result in

continued release of fine-grained dag particulates to the nearshore sediments. More

innovative aternatives to reduce the dopes to alow more effective armoring or to isolate the peninsula
in some other way need to be more thoroughly analyzed. The benefits and total cogts (including
on-going source control, long-term operation and maintenance, and contingency actions) associated
with al potentia dternatives need to be fully evauated in order to make well-informed decisons.
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We strongly support dternatives to actively remove and treat contaminated groundwater, and we
encourage a commitment to long-term, intensive monitoring to determine effectiveness of the remedy.
We aso encourage remova of any leaking, unused and/or abandoned pipes and any other debris or
unnecessary structures along the shordine. Findly, we would like to discuss the potentid reuse of the
treated groundwater as a resource for restoration of a stream delta estuary. Such a delta existed on-sSite
prior to development. The vaue of these small estuaries as nodes of productivity is becoming more
widdy recognized. Salmonid species such as chinook, chum, and cutthroat have been documented to
preferentidly target these areas in their utilization of nearshore corridors. The potentia for creation of a
stream ddta estuary appearsto exist on the southeast portion of the ite. Integration of planning for
such a project with the remedia and damage assessment actions may provide opportunities for an
improved, less expensive, more comprehensive project.

Natural Resource Damages

The facility’ s operations have filled and/or degraded a substantia acreage of aquatic lands. The values
of the public aguatic lands for a broad range of functions and services are damaged. The proposed
remedy does not restore those values, and Asarco has not proposed to compensate the State of
Washington as a hatura resource trustee for past and on-going losses. We will seek natura resource
damages for functions and services that are not restored in order to compensate the citizens' natura
resource trust values.

The extent of damages will be highly-dependent on the degree to which the functions of aguatic lands
have been and will continue to be injured by dag deposition/deposits, groundwater, runoff, point
discharges, and other releases of injurious contaminants. We encourage the resolution of natural
resource damages claims in conjunction with the remedia action processes a the Site.

Text-Specific Comments

. (Section 5.2) It isunclear how hedthy biologica communities are being defined. How wasthis
determined? Diverdty, abundance, both?

. (Section 6. 1) What happensin the future if and when background concentrations and
laboratory detection limits drop? Will cleanup goas track these drops, if they occur, until it
reaches the Nationa Toxics Rule standard of 0. 14 /| for arsenic. Likewise for copper.

. (Section 7) What is the term of the OMMP?
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. (Table 7.2 and 7.3) Alternative S-1E: Dredge and Upland Disposal has a present worth cost
of $26.2 million for 88,000 cy. Thisis $298/cy. Alternative S-2D: Dredging and Upland
Disposd has a present worth cost of $3.6 million for 55,000 cy of Yacht Basin sediment. This
is $65/cy. Why is one over 4.5 times more than the other?

. (Section 8.1) Do you understand why fish tissue remained below risk thresholds even though

groundwater exceeds human hedlth risk based levels for fish consumption? If not, how can you
be sure that the environmental conditions which alow this to happen will remain congtant?

. (Section 8.1) Were the full range of potential organisms considered when determining the
thickness of cap necessary to prevent recontamination due to bioturbation?

. (Section 9.2) The plan should require that ingtitutiond controls, maintenance and monitoring
results be shared and coordinated with DNR.

. (Section 8.6) Since the following sentence clams that pump and treet is rdigble and available,
by “difficult” do you mean costly?

. (Section 8.7) The sentence “ For all sediment areas, upland disposd is less costly than

nearshore confinement” is not consistent with Table 7.2.

. (Section 9.1.1) What will be the final quality of treasted groundwater?

. (Section 9.2.1) The likely static and dynamic dope stability risks indicate the need for amore
permanent solution.

. (Section 9.2.4) What is the contingency for heavy erosion of the cap?

We appreciate the opportunity to provide input to EPA. We aso appreciate EPA’ s effort to address
issues. In particular, we gpplaud the recent discussons with loca citizens about their concerns, many of
which we share. We look forward to active involvement with the interested parties to resolve issues as
the process moves forward. If you have any questions or concerns, please fed free to contact me at
360-902-1148, chuck,turley@wadnr.gov or Amy Kurtenbach at 360-902-1029,
amy.kurtenbach@wadnr.gov.

Sincerely,
e (o i

Charlas W, Turley
Aasistant Division Manager
Aquatic Resonrces Division
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C Maria Victoria Peder, Divison Manager, DNR Aquatics
Mark Mauren, ADM, DNR Aquatics
Amy Kurtenbach, DNR Aquatics
Tammy Allen, DNR Aquatics
Kathy Marshall, DNR SPS Region
Bill Graeber, DNR Aquatics
Lee Stilson, DNR Aquatics
Tim Goodman, DNR Aquatics
Michelle Wilcox, Ecology, TCP
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March 27, 2000

Mr Lee Marshall, Project Manager
USEPA Region 10

1200 Sixth Avenue

MSECL-111

Seattle, WA 98101

marshall.lee@epamail .epa.gov

Re: Former Asarco Smelter Facility
Sediment and Groundwater Remediation
Ruston/North Tacoma, Washington

Dear Mr. Marshal:

On behalf of Citizensfor aHealthy Bay (CHB), an organization representing 850 members of the
Tacoma and Greater Commencement Bay community, thank you for the opportunity to
comment on the proposed remedial plan for Asarco Smelter site groundwater and sediments.
Except as discussed below, CHB generally agrees with the remedial actions proposed for site
sediments and groundwater.

Of greatest concernisthat EPA defer to and enforce all Washington State cleanup standards
for groundwater and sediments. Aswas recently proved in the findings for Asarco at the
Asarco Everett facility, failure to enforce Washington State standards on one site can have
adverse impacts to another site cleanup. As Asarco is a PRP for another Commencement Bay
Superfund sediment cleanup action in the Hylebos Waterway, it isimperative that uniform
cleanup standards be employed throughout the entire Commencement Bay cleanup area.

5.1 Human Health Screening Risk Assessment

Sediments: In determining human health risks associated with eating fish caught within the
site, the low end range (1 gram per day of fish) was selected to represent the consumption of an
infrequent sports fisherperson who might eat fish from the waters off the facility afew times
each year. The greater Commencement Bay area hosts anumber of ethnic communities who
routinely fish for subsistence. Because of easy access, the waters along Ruston
Way/Asarco/Point Defiance are apopular fishing spot for members of these communities. We
believe that the assumption of 1 gram per day of fish does not consider the subsistence
harvest practiced by members of these communities and needs to be increased accordingly.
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52 Ecological Risk Assessment
Sediment:
Non-Impacted/Minimally Impacted Stations

Stations that have chemical concentrations greater than the state standards must be cleaned up
to meet Washington State standards, Additionally, those areas with minor biological CSL
exceedances must be remediated as well.

Moderately Impacted Stations

Stations falling within this category need to be remediated to meet Washington State cleanup
standards.

6.1 Groundwater Cleanup Objectives

Background contamination levels for copper in the remedial areaare held to be 40 ug/L and a
guestion israised as to whether groundwater cleanup levels of 3.1 ug/L can be met. However,
no mention is made as to what the background levelsfor copper in groundwater are for the
Commencement Bay area outside of the Asarco site, Presumably, the higher copper
background contaminant level is directly attributable to past smelter operations, and therefore
subject to remedial action to correct the problem.

6.2 Sediment Cleanup Objectives

EPA’ s stated cleanup objective for sedimentsisto restore and preserve aquatic habitats by
limiting or preventing the exposure of environmental receptors to sediments with contaminant
above Washington State Sediment Management Standards.,

7.1 Groundwater

We agree with the stated preferred alternative GW-B involving intercepting and treating site
groundwater prior to discharging into Commencement Bay. We are concerned that the remedy
be scaled to handle large magnitude storm events and associated increases to groundwater.

Also, use of an on-site cap to limit infiltration of precipitation into the soil will increase the
amount of stormwater runoff and contaminants commonly associated with stormwater runoff.
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How will recontamination of the sediments by toxins such as PAHs, BEPs, fertilizers,
herbicides, insecticides, etc. be avoided? We do not wish to see one set of problems
exchanged for another.

7.2 Sediment

In addition to the remedial alternatives presented in the proposed cleanup plan, additional
actions are required in the Non-Impacted/Minimally Impacted Stations and Moder ately
Impacted Stationsto ensure that these stations are remediated to meet all State of Washington
Criteria. (see 5.2 above)

9.2.4 Long-term Monitoring

Components of the long-term remedial monitoring plan must include action plans for
earthquakes, high-intensity storm events, severe tide/wind storms, etc.

Citizensfor aHealthy Bay urges you to consider that private citizens, aquatic communities and
the improved health of Commencement Bay are the largest stakeholdersin the cleanup and
disposal of contaminated sediments and groundwater at the former Asarco Smelter site. Asa
citizen-based representative of that community, Citizensfor a Healthy Bay is concerned about
the decisions EPA will make regarding remediation at the Asarco site. We urge the
Environmental Protection Agency to make decisionsthat will positively affect the primary
stakeholders in the cleanup of Asarco sediments and groundwater.

We appreciate your attention to our concerns regarding this document.

Senior Policy Analyst
Citizens for a Healthy Hay



Lee Marshall

EPA Project Manager
1200 Sixth Avenue
MS/FCL- 111

Seattle, WA. 98101

February 17, 2000
Dear Mr. Marshall:

As a long-time resident of North Tacoma, I would like to take this opportunity to
comment on the EPA cleanup of the Asarco smelter. I would like to voice my concemns about
the long-term effectiveness of the proposed disposal alternatives. I can not see how capping
contaminated sediments on-site with 1 meter of clean material represents a safe and reliable
solution. Humans have been burying garbage for thousands of years, surely we can do better
than this by now? I would like to encourage the EPA to support the development and use of
improved treatment methods. I believe the government has an obligation to the future health
and well being of humans and the environment to forward progressive solutions. In addition, I
am concerned about the storage of contaminated sediments so near the water. Earthquakes
and slides could yield potentially disastrous results. Furthermore, there is the corrosive,
erosive capacity of the salt air and water to consider. Hopefully, the EPA will continue to re-
evaluate conditions at the site and apply improved treatment measures as they become
available. Thank you for your thoughtful consideration.

Sincere!
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Thu; 09.Mar.2000

EPA Project Manager
1200-Sixth Avenue
Seattle, WA 98101

ATTN: Lee Marshall

| recently saw an item in the Tacoma News Tribune concerning the cleanup of the old
ASARCO site in Ruston. | would like to add written comments toward the process of
cleaning up the wastes.

My standpoint, you must understand, comes from a metallurgical engineer who had an
opportunity to tour the ASARCO smelter while a young college student. It is fortunate to the
community and the area as a whole that so much toxic substances were released into the
environment in the name of progress and the almighty dollar. It should also be remembered
that the plant offered employment to numerous workers during its lifetime. It was a
monument to the ingenuity of metallurgists while now becoming a bane to those of us in the
profession. It is demoralizing to think that the metals industry has had to cope with changes
that sometimes make my training obselete.

Just as a passing thought; there are plans to remove and store in a landfill, the contaminated
soils around the Ruston plant. And the Seattle-Tacoma airport is looking for fill for their third
proposed runaway. Abra-cadabra! Why not use this soil for their fill and kill two birds with
one stone? | had heard some statistics about the amount of fill needed for the SEA-TAC
airpgrt atnd the time needed to complete their plans, much to the consternation of the local
residents.

Another thought; why not sell, for refining, the waste products from the ASARCO plant? It
used to be that tailings piles from older mines would be reprocessed again and again to
remove the smallest traces of valuable metals. Arsenic still has used in rodenticides. Lead is
used in storage batteries. Cadmium is used in low-melting point alloys. What other treasures
could be gleaned from all the waste?

The EPA plan to cover the site with non-permeable material does not take into account one
thing; water seeping UP through the covering layer. This is something that must be
considered in our wet Washington Weather.

Men have torn down mountains to get to precious metals for a long time. If the material at
Rustotn is o;fending, why not dig out a big hole and put it back into those torn-down
mountains~

These are mF?I thoughts and sug?estions concerning the treatment of the wastesite at
ASARCO’s Ruston plant. | hope they are doing a better job of not polluting in their new
location in the southwestern USA. It was a kick in the butt to see them leave town. That was
one less place | could have sought gainful employment from.

Thank you for the opportunity to comment on your proposals.

Sincerety
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