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DECLARATI ON OF THE RECORD OF DEC Sl ON

SI TE NAME AND LOCATI ON

USDCE Hanford 1100 Area

Hanford Site

Bent on County, Washi ngton

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docurment presents the selected renedial actions for the USDOE Hanford 1100 Area, Hanford Site,
Bent on County, WAshi ngton, which were chosen in accordance with the Conprehensive Environmental Response,
Conpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund Arendnents and Reauthorization
Act of 1986 (SARA), and to the extent practicable, the National Ol and Hazardous Substances Pol | ution
Contingency Plan (NCP). This decision is based on the Adm nistrative Record for this site.

The State of Washington concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response actions selected in this Record of Decision (ROD), may present an immnent and substanti al
endangernent to the public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The selected renedy for the 1100 Area NPL Site addresses actual or threatened rel eases at the four 1100 Area
Qperable Units: 1100-EM 1, 1100-EM2, 1100-EM 3, and 1100-1U 1.

The maj or conponents of the sel ected renmedy include:

1100-EM 1 Operable Unit

. Capping the Horn Rapids Landfill.

. Ofsite disposal of PCB contam nated soils.

. Ofsite incineration of soils contaminated with bis (2-ethyl hexyl)phthlal ate.

. Nat ural attenuation of groundwater that currently exceeds MCL's and nonitoring for conpliance.

. Continuation of institutional controls for groundwater and | and use at the Horn Rapids
Landfill.

1100-EM 2, EM3 and |U-1 Cperable Units

. Ofsite disposal of soils, debris and structures contam nated with sol vents, PCBs and ot her
hazar dous subst ances.

. Conti nuation and expansi on of groundwater nonitoring.
STATUTORY DETERM NATI ONS
The selected renedy is protective of human health and the environment, will conply with federal and state
requirenents that are legally applicable or rel evant and appropriate to the renmedial action, and is cost

effective. This remedy utilizes permanent solutions to the maxi numextent practicable for this site, and
satisfies the statutory preference for renedies that enploy treatnment that reduces toxicity, nobility, or



volunme as a principal element. Alternative treatnent technol ogies were evaluated for this site, but are not
included in the sel ected renedy.

Because this remedy will result in hazardous substances renmai ning on site above heal t h-based | evels, a review
will be conducted within 5 years after comrencenent of renedial action to ensure that the remedy continues to
provi de adequate protection of human health and the environment.

Si gnature sheet for the Record of Decision for the USDCE Hanford 1100 Area Final Renedial Action between the
United States Departnent of Energy and the United States Environnental Protection Agency, w th concurrence by
t he Washi ngton State Departnent of Ecol ogy.

Si gnature sheet for the Record of Decision for the USDCE Hanford 1100 Area Final Renedial Action between the
United States Departnment of Energy and the United States Environnental Protection Agency, w th concurrence by
t he Washi ngton State Department of Ecol ogy.

Si gnature sheet for the Record of Decision for the USDCE Hanford 1100 Area Final Renedial Action between the
United States Departnent of Energy and the United States Environnental Protection Agency, w th concurrence by
t he Washi ngton State Departnent of Ecol ogy.
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DECI SI ON SUMVARY
I NTRODUCTI ON

The U S. Departnent of Energy's Hanford Site was listed on the National Priorities List (NPL) in July 1989
under authorities granted by the Conprehensive Environnental Response, Conpensation, and Liability Act
(CERCLA) of 1980 as anended by the Superfund Anendrments and Reaut horization Act (SARA) of 1986. The Hanford
Site was divided and listed as four NPL Sites: the 1100 Area, the 200 Area, the 300 Area, and the 100 Area.

In accordance with Executive O der 12580 (Superfund | nplenentation) and the NCP, the U S. Departnent of
Energy (DCOE) perforned a Renedial Investigation (RI) for the 1100-EM 1 Qperable Unit, which characterized the
nature and extent of contami nation in groundwater and soils near the 1100-EM 1. A baseline risk assessnent,
conprised of a hunman health risk assessnent and an ecol ogi cal risk assessnent, was conducted as part of the
Rl to evaluate current and potential effects of 1100-EM 1 contani nants on human heal th and the environnent.
DCE al so performed a focused Renmedial Investigation (RI) for the remaining three 1100 Area operable units
(1100- EM 2, 1100-EM 3, and 1100-1U- 1), which characterized the nature and extent of contam nation in
groundwat er and soils near these Units. A qualitative baseline risk assessment (an eval uation of overall
potential risk fromthese operable units made by conparing possible waste site contam nant |evels with
existing State and Federal health-based guidelines), was conducted as part of the focused Rl to evaluate
potential effects of contami nants on hunan health and the environnent.

I.  SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Hanford Site is a 560-square mle Federal facility |located along the Colunbia R ver in southeastern
Washi ngton, situated north and west of the cities of R chland, Kennew ck, and Pasco, an area comonly known
as the Tri-Cities (Figure 1). The 1100 Area NPL Site is located in the southern portion of the Hanford Site,
and covers less than 5 square nmles. Operable Units 1100-EM 1, 1100-EM 2, and 1100-EM 3 are |located in the
sout hernnost portion of the Hanford Site and contain the central warehousing, vehicle maintenance, and
transportation distribution center for the entire Hanford Site (Figure 2). 1100-1U-1 is |ocated on the
northeastern slope of the Rattlesnake Hlls, approximately 24 kiloneters (knm) (15 mles) fromthe 1100 Area.
The site is a forner NIKE mi ssile base and control center, and is now used for the Arid Lands Ecol ogy (ALE)
Reserve Headquarters.

The land surroundi ng Hanford is used primarily for agriculture and |ivestock grazing. The najor popul ation

center near Hanford is the Tri-Cties, with a conbi ned popul ati on of nearly 100, 000. The sout hwestern area

of Hanford, covering 120 square miles, is designated as the Arid Lands Ecol ogy Reserve and is nmanaged by DOE
for ecol ogical research.

The North Richland Wll Field is located 0.8 kmeast of the 1171 building and is used to supplenment city of
Ri chl and water supplies. Colunbia Rver water is punped to the well field and then percol ates through the
soil creating a groundwater nmound. The Gty then extracts water fromthis nounded area as needed to

suppl ement the water supply fromthe water treatment plant. This procedure reduces turbidity and inproves
water quality for industrial and residential usage.

Sem -arid land with a sparse covering of cold desert shrubs and drought-resistant grasses dom nates the
Hanford | andscape. Forty percent of the area's annual six and one quarter inches of rain occurs between
Novenber and January. |In part due to the sem-arid conditions, no wetlands are contained within the
boundaries of the 1100 Area NPL Site.

The Col unbia River is |ocated approxi mately one mle east of the 1100 Area. The 1100 Area is not within the
100 year flood plain of the river.

Il1.  SITE H STORY AND ENFORCEMENT ACTI ONS

The Hanford Site was established during World War Il as part of the Arny's "Manhattan Project” to produce
pl ut oni um for nucl ear weapons. Hanford Site operations began in 1943, and DCE facilities are | ocated
throughout the Site and the Gty of Richland. Mich of the land that Hanford now occupi es was ceded to the
governnent by treaty with various Native Anerican tribes. Certain portions of the Site are known to have
cul tural significance and may be eligible for listing in the National Register of H storical Places.

In 1988, the Hanford Site was scored using EPA's Hazard Ranking System As a result of the scoring, the
Hanford Site was added to the NPL in July 1989 as four sites (the 1100 Area, the 200 Area, the 300 Area, and
the 100 Area). Each of these areas was further divided into operable units (a groupi ng of individual waste
units based prinmarily on geographic area and common waste sources). The 1100 Area NPL site consists of four
operable units (1100-EM 1, 1100-EM 2, 1100-EM 3, and 1100-1U1).



In anticipation of the NPL listing, DOE, EPA and Ecology entered into a Federal Facility Agreenent in My
1989. This agreenent established a procedural framework and schedul e for devel opi ng, inplenenting, and
noni toring renedi al response actions at Hanford. The agreenent al so addresses Resource Conservation and
Recovery Act (RCRA) conpliance and pernitting

The North Richland well field has been of particular interest during the course of the 1100 Area

investigation.

Located 0.8 kmeast of the 1171 building, the well field is still used to supplement city of

Ri chl and water supplies. |Initial concerns focused on the inpact of possible mgration of potentia
contam nants fromthe 1100 Area to the well field

The 1100- EM 1

Operabl e Unit contains several individual waste sites. These sites are

1100-1 (The Battery Acid Pit): An unlined, sand-filled sunp, or french drain approximately 30
m (100 ft) fromthe southwest corner of the 1171 Building, used for disposal of waste acid from
vehicle batteries. During its use, the pit was approximately 1.8 m(6 ft) in diameter and 1.8
m deep. The pit is no longer visible because it was filled and graded to match the surrounding
surface when it was renoved fromservice. Hi storical docunents record an estinmated 57, 000
liters (L) [15,000 gallons (gal)] of battery acid wastes nmay have been disposed of during its
operating years (1954 to 1977).

1100-2 (The Paint and Solvent Pit): A semicircular depression |ocated approxi mately 1.6 km (1
mle) north of the 1171 Building. Oiginally a sand and gravel pit, the site was used during
the period between 1954 through 1985 for the disposal of construction debris generated during
denolition of Hanford Site facilities. Principal conponents of the waste include concrete
rubbl e, asphalt, and wood debris. Undocunented di sposal of waste paint, solvent, and paint
thinner is also reported to have occurred at this site. The pit has an approxi nate di ameter of
108 m (354 ft) and a depth of 1.2 to 1.8 m(4 to 6 ft).

1100- 3 (The Antifreeze and Degreaser Pit): A shallow, roughly circul ar depression | ocated
approximately 1.6 km (1 nile) north of the 1171 Building on the west side of the Hanford Rai
Line. Originally a sand and gravel source for construction activities on the Hanford Site, it
was used during the period of 1979 to 1985 as a disposal site for waste construction nateri al
principally roofing and concrete rubble. The pit is approximately 76 m (250 ft) in di aneter
and 1.8 to 2.4 m(6 to 8 ft) deep. GCccasional disposal of waste antifreeze and degreasing
solutions fromthe 1171 Building was suspected, but not docunented, at this |ocation

1100-4 (The Antifreeze Tank Site): A former underground storage tank used for waste vehicle
antifreeze. This tank was enptied in 1986, cleaned, and renoved due to suspected | eakage. No
evi dence of | eakage was detected when the tank was renoved.

UN-1100-6 (The Discolored Soil Site): A patch of oily, dark stained soil |located in the
eastern end of an el ongate east-west oriented depression approxinmately 610 m (2,000 ft)

nort hwest of the 1171 Building on the west side of the Hanford Rail Line. The depression
extends over an area of approximately 0.2 hectares (0.4 acres); the actual area of discol ored
soil covering an area of perhaps 1.8 by 3.1 m(6 by 10 ft). The source of the soi

di scol oration appears to be the isol ated, unauthorized disposal of contents of one or nore
containers of liquid material to the ground surface. No record exists that identifies the
nature or origin of the waste of the material deposited at the site.

The Horn Rapids Landfill: Located north of Horn Rapids Road near its intersection with Stevens
Drive, the Horn Rapids Landfill (HRL) extends over approximately 20 hectares (50 acres) of the
600 Area. Oiginally a borrow pit for sand and gravel, it was used as a landfill primarily for

office and constructi on waste, asbestos, sewage sludge, fly ash, and reportedly, nunerous druns
of unidentified organic liquids. dassified docunments were also incinerated at a burn cage
located at the northern edge of the landfill. fromthe late 1940's into the 1970's. The
landfill is situated in generally flat terrain. Five disposal trenches have been identified at
the site through a study of historic aerial photographs, onsite investigations, and geophysica
surveys. Surface debris consisting of auto and truck tires, wood, netal shavings, soft drink
cans and bottles, and other snmall pieces of refuse are scattered across the site. A single
trench, the western-nost of the identified waste disposal trenches, was posted with signs
warni ng that the trench contai ned asbest os.

The Ephereral Pool: A long, narrow, mannade depression |ocated along the western edge of the
asphal t - paved 1171 Buil ding parking area. The depression acts as a drai nage col | ection point
for precipitation runoff flowing fromthe parking area surface. Overall dinmensions are
approximately 6.1 m (20 ft) wi de (east-west direction) by 183 to 213 m (600 to 700 ft) in
length (north-south direction). The Epheneral Pool was designed to collect runoff fromthe



parking area and direct it to a central culvert |ocated approxinately at the |engthw se
m d- poi nt of the depression.

The 1100-EM 2 Operable Unit is located in the southwest corner of the Hanford Site near the north border of
the Gty of Richland, Washington. The main feature is the 1171 Building, a vehicle service maintenance and
repair facility constructed in the early 1950's. The nain waste sites in 1100-EM 2 are several used oil
tanks, steam pad and hoi st ram storage tanks, and a hazardous waste staging area. Renoval of an antifreeze
under ground storage tank (UST) fromthe 1171 Building in 1986 was addressed in the 1100-EM1 RI/FS.

The 1100-EM 3 Operable Unit is |ocated about 600 neters (1000 feet) northeast of 1100-EM 2. 1100-EM 3
contai ns approxi mately 20 permanent structures, some of which date back to 1951, that have been used for

mai nt enance, war ehouse, service support, and offices in support of Hanford operations. These buildings form
the Hanford 3000 Area. Key waste sites in 1100-EM 3 include several hazardous waste storage and stagi ng
areas, a used oil UST, and contami nated soil froma previously removed UST. Four fuel UST' s were renoved
fromthis area in 1991.

1100-1U-1 is located on the northeastern slope of the Rattlesnake HIls, approximately 24 kiloneters (km (15
mles) fromthe 1100 Area. The site is a former NIKE m ssile base consisting of structures which supported

m ssile launch, control, and nai ntenance functions, as well as living quarters for base personnel, and
storage buil dings for hazardous substances used in the maintenance of the physical plant and mssile
operations. Al base facilities are abandoned with the exception of the former barracks which are used for
the Arid Lands Ecol ogy (ALE) Reserve Headquarters.

111, HGHLI GATS OF COVWUNI TY PARTI Cl PATI ON

DCE, Ecol ogy, and EPA (the Parties) devel oped a Community Relations Plan (CRP) in April 1990 as part of the
overall Hanford Site restoration. The CRP was designed to pronote public awareness of the investigations and
public involvenent in the decision-naking process. The CRP summari zes concerns that the Parties are aware of
based on community interviews. Since that tine, the Parties have held several public neetings and sent out
nurerous fact sheets in an effort to keep the public informed about Hanford cl eanup issues. The CRP was
updated in 1993 to enhance public invol venent.

The final RI/FS Report and Proposed plan were nade available to the public in both the Adm nistrative Record
and the Information Repositories nmaintained at the |ocations |isted bel ow on May 24, 1993:

ADM NI STRATI VE RECORD (Contains all project docunents)

U. S. Department of Energy
Richland Field Ofice

Adm ni strative Record Center
740 Stevens Center

Ri chl and, Washi ngton 99352

EPA Regi on 10

Super fund Record Center

1200 Si xth Avenue

Park Pl ace Building, 7th Fl oor
Seattl e, Washi ngton 98101

Washi ngton State Departnent of Ecol ogy
Adm ni strative Record

719 Sl eater-Kinney Road SE

Capital Financial Building, Suite 200
Lacey, Washi ngton 98503-1138

| NFORVATI ON REPCSI TORIES (Contain |imted docunentation)

Uni versity of Washi ngton
Suzzallo Library

Gover nnent Publicati ons Room
Mai | Stop FM 25

Seattl e, Washi ngton 98195



Gonzaga University

Fol ey Center

E. 502 Boone

Spokane, Washi ngton 99258

Portland State University
Branford Price MIlar Library
Sci ence and Engi neeri ng Fl oor
SWHarrison and Park

P. O Box 1151

Portland, Oregon 97207

DCE R chl and Public Readi ng Room

Washi ngton State University, Tri-Cties
100 Sprout Road, Room 130

Ri chl and, Washi ngton 99352

The notice of the availability of these docunents was published in the Seattle PI/Tinmes, the Spokesnan

Revi ew Chronicle, the Tri-Gty Herald, and the Oregonian on May 23, 1993 and again on June 13, 1993. The
public comrent period was held from May 24, 1993, through July 9, 1993. In addition, a public neeting was
hel d on June 30, 1993. Additional advertisements ran in the Tri-Gty Herald on June 27 and 29, 1993. At the
neeting, representatives from DOE and EPA answered questions about the project. A response to the coments
recei ved during the public comment period, including those raised during the public meeting, is included in

t he Responsi veness Summary, which is part of this ROD. This decision docunment presents the selected renedi al
action for the 1100 Area at the Hanford Site, Richland, Washi ngton, chosen in accordance with CERCLA, as
anended by SARA, and to the extent practicable, the NCP. The decision for this site is based on the

Adm ni strative Record.

I'V. SCOPE AND ROLE OF RESPONSE ACTION WTH N SI TE STRATEGY

The cl eanup actions described in this ROD address all known current potential risks to human health and the
environnent fromthe 1100 Area. This ROD addresses contam nated soils found at 1100-EM 1 and the contani nat ed
groundwater in the vicinity of the Horn Rapids Landfill. |In addition, this RCD requires surface and soil
cleanups in the other three operable units.

V. SITE CHARACTERI STI CS

A Site Ceology and Hydrol ogy

The Hanford Site is located in the Pasco Basin, a topographic and structural basin situated in the northern
portion of the Colunbia Plateau. The plateau is divided into three general structural subprovinces: the Blue
Mount ai ns; the Pal ouse; and, the Yakina Fold Belt. The Hanford Site is |ocated near the junction of the

Yaki ma Fol d Belt and the Pal ouse subprovinces. A generalized geologic structural map is included as Figure 3.

The 1100 Area is located along the southeastern margin of the Hanford Site, adjacent to the Col unbia River.
The geol ogi ¢ structure beneath the 1100 Area is sinilar to nuch of the rest of the Hanford Site, which
consists of three distinct levels of soil formations. The deepest level is a thick series of basalt flows
t hat have been warped and fol ded, resulting in protrusions that crop out as rock ridges in sonme pl aces.
Layers of silt, gravel, and sand known as the Ringold formation formthe niddle |evel. The uppernost |evel
is known as the Hanford formati on and consists of gravel and sands deposited by catastrophic floods during
glacial retreat. Both confined and unconfined aquifers can be found beneath Hanford. A generalized
stratigraphic colum is shown in Figure 4.

1. Unconfined Aquifer

The unconfined aquifer bel ow the 1100 Area occurs between the water table and the underlying silt aquitard,
approximately 95 to 107 m (310 to 350 ft) above nmean sea level (ansl). The aquifer occurs within the | ower
Hanford formati on and the upper portion of the mddle R ngold Fornmation. The thickness of the unconfined
aqui fer varies; the maxi numthi ckness observed was 13 m (44 ft) near the 1171 Building and the mni numwas 5

m (16 ft) near the Horn Rapids Landfill. Qutside of the 1100-EM 1 Operable Unit, fewer data are available to
map the unconfined aquifer thickness. 1In general, the thickness appears to increase toward the Col unbi a
Ri ver.

G oundwat er recharge to the unconfined aquifer below the 1100 Area is primarily fromthe Yaki na River |ocated
several mles west and southwest of the site. The river appears to discharge directly to the unconfined
aqui fer along the Horn Rapids Reach bel ow Horn Rapids Dam Precipitation and irrigation infiltration, and,



potentially, unconfined aquifer flow beneath the Yakina River provide additional recharge to the 1100 Area
groundwat er. The vol une of recharge frominfiltrating precipitation is approxinmately 10 to 40 times |ess than
the recharge fromthe westward groundwater inflow.

To the east of the 1100 Area, the North Richland well field artificially recharges the unconfined aquifer.
Water fromthe Colunbia River is allowed to percolate through the soil at the well field to provide treatnent
of turbid river water and enhance the well field capacity (see Figure 2 for well field location). This is a
maj or source of recharge to the aquifer and causes groundwater noundi ng that extends west to the vicinity of
the 1171 Bui l di ng.

However, because the well field is recharged intermttently, the mound can dissipate between periods of
recharge. Monthly totals for recharge at the well field during 1988 and 1989 ranged from about 75,000,000 L
(20, 000, 000 gal) to 1,500,000, 000 L (400,000, 000 gal ).

2.  Confined Aquifer

A silt aquitard was identified during drilling throughout the 1100EM 1 Qperable Unit. The aquitard was
encountered within the interval from91 to 102 m (299 to 333 ft) ansl. WlIls drilled to elevations |ower
than 91 m (299 ft) ansl invariably intercepted the aquitard. There is, however, uncertainty regarding the
continuity of this layer. A possibility exists for the aquitard to be discontinuous due to erosion that may
have occurred before the overlying sediments were deposited.

The upper confined aquifer occurs imrediately belowthe silt aquitard. Information on this aquifer is
limted, as the 1100-EM 1 Rl hydrogeol ogi cal investigation focused primarily on the vadose zone and
unconfined aquifer. The avail abl e infornmati on does not show evi dence that the confined aquifer is
cont am nat ed.

The groundwat er potentials measured in 1100 Area confined aquifer wells indicate that flowis apparently
toward the east. There is also flow upward into the silt aquitard that occurs above the confined aquifer
It is unknown if North Richland well field operations have significant affects on the flow observed in this
aqui fer, although mnor fluctuations observed in water |evels neasured in one well indicate that at |east
sone mnor effect is likely.

The sedi nents encountered in the confined aquifer ranged fromsilty sand to sandy gravel of the mddle
Ringol d Formation. Rising head slug tests yielded hydraulic conductivity estimates of .034 mid (1.0 ft/d)
and 0.086 nmid (0.30 ft/d), respectively, indicating that at least in these two |ocations the hydraulic
conductivity is generally lower than in the unconfined aquifer (see Table 1).

The upper confined aquifer was identified at the HRL, and to the south nearer the 1171 Building. The
vertical thickness of the upper confined aquifer may vary froma few nmeters up to 10 m (30 ft), depending on
the continuity of silt strata in the mddle Rngold unit.

B.  Nature and extent of Contanination

I nvestigative Approach

The investigations in the 1100-EM 1 Operable Unit were conducted in a two-phase approach, with tasks
proceedi ng nethodically. The investigative nethodol ogy was to start off with a radiation survey of all of
the sites, then do surface geophysics (e.g. electromagnetic induction and ground-penetrating radar). Next, a
soil gas survey using tenporary probes was perforned and surface sanples were taken. Al of the information
gathered to date was used to site vadose zone borings and groundwater wells. Qher tasks in phase one were
the determ nation of soil and groundwater background val ues and air nonitoring during intrusive
investigations. The information gathered fromthis first phase was evaluated to determine the tasks for the
second phase. The tasks in the second phase were sinilar to those in the first, although they were much nore
f ocused

For the other three operable units, the investigative approach was quite different, and much nore
streanlined. In the fall of 1992, it was deternined that 1100-EM 2, 1100-EM 3 and 1100-1U- 1 were candi dates
for an accelerated evaluation that could enable all of the 1100 Area operable units to be addressed
simultaneously. Alinited field investigation/focused feasibility study (LFI/FFS) was undertaken for those
three operable units.

The results of the 1100 Area investigations are described in the foll owi ng paragraphs

1. 1100-EM1 Soils

Battery Acid Pit



A geophysi cal survey was conducted over the area where the pit had been to find the exact location of the pit
and | ocate soil gas probes and a vadose zone boring. The pit was |located, along with other buried objects
including a water line and sonme wires. Five tenporary soil-gas probes were installed at the Battery Acid Pit
as part of the first phase. No contam nation was detected in the soil-gas sanples. A single boring was made
at the Battery Acid Pit. This borehol e yielded one sanple fromthe surface and seven fromthe subsurface
Substances identified (i.e., detected above background) in surface soil sanples are: calcium copper, |ead,
magnesi um nercury, nickel, sodium and zinc. Substances identified in subsurface sanples are: arsenic
copper, lead, nercury, potassium sodium vanadium and zinc. Mximumvalues of all soil analytes were
conpared wi th background to identify contam nants. These were further screened to renbve essenti al
mcronutrients (i.e., at the concentrations neasured, alum num calcium iron, magnesium potassium and
sodi um are nontoxi c and do not pose a human health or an environmental threat). The remaining soi

contami nants are considered to be of potential concern and were evaluated further in the risk assessnent.
These soil contam nants, and their maxi mum concentrations, are presented in Table 2. No additional work was
perforned during the second phase

Pai nt and Sol vent Pit

The geophysi cal survey was conducted over the floor of the pit. Rubble and other construction debris were
found. Sixty-two tenporary soil-gas probes were installed, sanpled, and anal yzed duri ng phase one. One area
of relatively high readings of tetrachl oroethene (PCE) was found in the southwest corner of the site close to
the end of a service road which extends back toward a railroad storage yard | ocated i mediately north of the
Pai nt and Solvent Pit site. Concentration val ues peaked at 727 ug/L PCE with val ues steeply dropping in al
directions away fromthe high. Areal distribution of the positive soil-gas readings suggested the potentia
for an isolated, shallow accunulation or small surface spill of solvent within the pit. No other volatile
contam nants were detected during the soil-gas survey.

Four boreholes drilled at this site yielded 4 surface sanples and 29 subsurface soil sanples. One of these
boreholes was drilled in the |location of the high PCE readi ng descri bed above. In addition, soil sanples
were obtained at 20 surface locations within the 1100-2, Paint and Solvent Pit. Substances identified in
surface soil sanples are: calcium chronium copper, |ead, potassium sodium thallium chlorobenzene
tetrachl oroet hene, trichl oroet hene,

1, 1-di chl oroet hene, and xylene. Contam nants identified in subsurface sanples are: calcium copper, |ead,
nagnesi um nanganese, potassium sodium zinc, 4,4'-DDE, 4,4'-DDT, and tetrachl oroethene (see Table 2). No
addi tional work was performed during the second phase

Antifreeze and Degreaser Pit

The geophysi cal survey was conducted over the floor of the pit. Rubble and other construction debris were
found. Forty-three soil-gas sanples were collected fromtenporary probes in the Antifreeze and Degreaser

Pit. No contam nants were detected during the soil-gas investigation. Twenty-three surface sanples were

coll ected and twenty-four subsurface sanpl es were obtained fromfour boreholes at the 1100-3, Antifreeze and
Degreaser Pit. Substances identified in surface soil sanples are: alumnum calcium chrom um copper, |ead,
sodium and thallium Substances identified in subsurface sanples collected during the Phase | investigation
are: alum num calcium cobalt, copper, iron, magnesi um manganese, sodium and zinc (see Table 2). No
addi ti onal work was perfornmed during the second phase

Antifreeze Tank Site

In Novenber 1989, a hole was cut through the concrete floor of stall 89 inside the 1171 Building to allow
sanpling of the waste site. Thirteen vadoze zone sanples were collected and anal yzed for the full suite of
chem cal anal yses including ethylene glycol. Only a single sanple detected ethylene glycol, at a
concentration of 2.6 parts per million (ppm. Qher than this single exception, only inorganic contaninants
were detected at this site. Substances identified in subsurface sanples are: alumnum arsenic, beryllium
cal cium copper, lead, potassium silver, sodium thallium zinc, and ethylene glycol (see Table 2). No
addi ti onal work was perfornmed during the second phase

Di scolored Soil Site

Fifteen surface sanples were obtained fromthis site during the first phase. Substances identified in surface
soil sanples are: |ead, potassium zinc, alpha-chlordane, gama-chl ordane, 4, 4'-DDE

bi s(2et hyl hexyl ) pht hal ate, heptachl or, 2-hexanone, di-n-octyl phthalate, and 1,1, 1trichl oroet hane (see

Tabl e 2).

Fourteen temporary soil-gas probes were installed at the Discolored Soil Site to depths rangi ng between 0. 46
and 1.22 m (1.5 and 4 ft) during the Phase Il investigation. The purpose was to investigate the possibility
of a vadose zone source for contam nants identified during surface soil sanpling/analysis. Soil gas sanples



did not identify any contam nants. No other work was perfornmed during the second phase
Epheneral Poo

Two surface sanples taken fromthe soil within the Ephenmeral Pool area. Substances identified in surface soi

sanples are: lead, zinc, Aroclor-1260, al pha-chlordane, gamma-chl ordane, Endosulfan Il, Endrin, and
hept achl or (see Table 2). Six surface sanples were obtained during Phase Il to delineate the |ateral extent
of organic contam nation at the Epheneral Pool. The soil sanples collected during the Phase Il R were

submitted for PCB and pesticide anal yses. Laboratory results confirmthe presence of al pha and gama
chlordane in concentrations of 210 to 1100 ug/ kg and 330 to 1700 ug/ kg, respectively. Positive results for
PCB s (Aroclor 1260) were obtained fromtwo of the seven sanples with concentrations of 11,000 and 42, 000
ug/kg. Contaninants identified in surface soil sanples collected during Phase Il are: Chlordane (al pha and
gamma), Endosul fan 11, Endrin, and PCB's (total).

Horn Rapids Landfill (HRL)

The purpose of the first phase geophysical investigation was to obtain information regarding waste naterials
buried at the site, to |locate waste disposal structures (pits and trenches), to identify any underground
utilities crossing the site, and to identify any other waste disposal-related features existing within the
landfill. Qutside of five identified waste di sposal trenches, no other najor waste accurul ati ons were
detected, although the entire surface of the subunit is littered with m scellaneous debris. Soil-gas studies
were perforned at the HRL and in surrounding areas to assist in siting permanent groundwater nonitoring wells
and to survey the vadose zone for a possible contam nant source contributing to groundwater contam nation
Two hundred and el even tenporary soil-gas extraction points were installed in the landfill area

Trichl oroethene (TCE); 1,1,1-trichloroethene (TCA); and PCE were found within the HRL. Results of this
study were used to determne the siting of subsequent groundwater nonitoring wells. A total of 36 pernmanent
soil-gas extraction points were installed within the limts of the HRL. TCE was detected at 17 | ocati ons,
with concentrations ranging from3 to 233 parts per billion by volurme (ppbv).

After the geophysical and soil-gas surveys were done, 55 surface soil sanples were taken. Substances
identified in surface soil sanples are: alunminum arsenic, barium beryllium cadnium calcium chromnm um
cobal t, copper, cyanide, iron, |ead, magnesium nmercury, nickel, potassium silver, sodium thallium zinc,
Arocl or-1248, Aroclor-1254, Al pha-Chlordane, 4,4'-DDD, 4,4'DDE, 4,4'-DDT, Heptachlor, 2-nethyl naphthal ene
napht hal ene, and tetrachl oroet hene (see Table 2).

Fifty-five subsurface sanples were taken fromfourteen boreholes drilled in the Horn Rapids Landfill area
Substances identified in subsurface soil sanples are: alum num antinmony, arsenic, barium beryllium
cadm um cal cium chrom um cobalt, copper, cyanide, iron, |ead, magnesium mercury, nickel, potassium
silver, sodium thallium zinc, and Aroclor-1248

During the second phase investigation, additional soil-gas surveys, geophysical surveys, surface soi

sanpling, and subsurface soil sanpling were perforned. During the second-phase soil-gas survey, a total of 53
addi tional, tenporary, sanpling probes were installed and anal yzed to delineate the TCE plune previously
identified in the vicinity of HRL. TCE was detected at concentrations from2 to 255 parts per billion by

vol ume (ppbv) in 36 of the 53 probes. The highest TCE concentrations were obtained just outside the

di sturbed portions at the eastern limts of HRL. Results obtained fromthis stage of soil-gas nonitoring
were used in the siting of additional groundwater nmonitoring wells installed during the Phase |

investigation.

The addi ti onal geophysical survey was performed to further delineate disposal trench boundaries identified
during the first geophysical surveys of the site and to search for an accunul ati on of drums containing
organi c solvents said to have been buried in the HRL. Areas identified by the geophysics that m ght
represent an accurul ati on of drums were investigated with test pits (described bel ow).

Ei ght surface sanples were taken to identify the areal extent of PCB contanmination in the HRL. Fifteen
sanpl es were taken fromthe surface to further characterize 2 surface depressions in the HRL. Thirteen
subsurface sanples were taken fromthe test pits dug as a result of the geophysical survey. Substances
identified during this phase that were not detected during the first phase include Endosulfan Il and Endrin
in surface sanples and nanganese and Dieldrin in subsurface sanples. Al so found during excavation of the
test pits were various types of debris (autonotive, construction, etc.) and two small deposits of chem cals.
One (white crystalline powder) was identified as sodium bisulfate and the other (bright purple-stained soil)
was identified as potassium per manganat e

2. G oundwat er

During the first phase of the 1100-EM 1 Operable Unit investigation, seventeen new wells were drilled in the
1100-EM 1 operabl e unit between August 1989 and January 1990. During phase two, seven additional wells were



drilled between January and June 1991. Wth the addition of existing wells, 30 to 35 wells were sanpl ed each
quarter from January 1990 through Cctober 1992, for a total of 11 rounds of sanpling. Initially, the scope
of the groundwater investigation was very broad and so the first two rounds of sanples were anal yzed for
conmpounds on the Target Analyte List (TAL), Target Conpound List (TCL), as well as RCRA and primary and
secondary drinking water parameters. After the first two rounds, the scope was adjusted to reflect
refinenents in the conceptual site nodel.

Trichl oroet hyl ene- (TCE-) contami nated groundwater was found both upgradi ent and downgradi ent of the

Landfill. The TCE plune is approximately 1.6 kilometers (1 mle) long and 0.3 kiloneter (0.2 nile) w de and
is mving in a northeasterly direction. Figure 5 shows the approxinmate outline of the TCE plune as of March
1992. In addition, the groundwater nonitoring network for the Landfill has detected nitrates and

Technetium 99 (a radionuclide). Areview of all available information indicates that contam nati on has noved
onto the Site via the groundwater. An adjacent facility is investigating soil and groundwater contanination
as an independent action in accordance with the Washi ngton State Mdel Toxics Control Act (MICA).

Maxi mum val ues of all groundwater anal ytes were conpared with background values to identify contam nants.
These groundwat er contam nants, and their naxi mumconcentrations, are presented in Table 3. These were
further screened to renove essential micronutrients. At the concentrations neasured, alum num barium

cal cium iron, nagnesium potassium sodium and zinc are nontoxic and do not pose a hurman health or an
environnental threat. The remaining contaninants are considered to be of potential concern and were eval uated
further in the risk assessnent.

3. 1100-EM 2, 1100-EM 3, and 1100-1U-1 Soils and Debris

Bet ween Cctober 1992 and January 1993, a limted field investigation was performed at 1100-EM 2, 1100-EM 3
and 1100-1U-1. Initially, the Hanford waste informati on data systemwas revi ewed for data on waste types,
handl i ng practices, or known soil or groundwater contam nation was reviewed. This identified 64 sites. Then,
hi storical information including aerial photographs and as-built construction drawi ngs were reviewed. Al of
the sites were inspected and, whenever possible, know edgeabl e personnel were interviewed. During this
process, an additional 18 sites were identified, bringing the total to 82. At this point, pertinent

regul atory aspects [e.g., underground storage tanks (UST's) regul ated under the state UST progran] and

previ ous characterizations of sites, were reviewed for indication of potential releases and spills of

contami nants to the environment. This resulted in the identification of 32 sites that are currently, or are
a candidate for, nanagenent under other regulatory prograns. O the renmaining sites, 43 are considered to be
likely or potential sites of releases or spills, and 7 are sites of known rel eases or spills.

Once the environnental and regulatory information for each site was eval uated, each site was placed in one of
four categories, and the last three categories were eval uated for cleanup:

. Already renediated or currently under regulation by the State or EPA under a statute other than
t he Conprehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA) or the Mdel
Toxics Control Act (MICA). (20 sites)

. Pending or a candidate for regulation by the State or EPA under a statute other than CERCLA or
MICA. (12 sites)

. Not a candidate for regul ati on under another statute and is the site of a likely or potenti al
rel ease or spill of contaminants to the environment. (43 sites)

. Not a candidate for regul ation under another statute and is the site of a known rel ease or
spill of contamnants to the environment. (7 sites)

The categories of sites evaluated for cleanup are further broken down by waste or site type and are
summari zed bel ow

Site Nunber Appr oxi mat e Vol ume (Total)
Under ground St orage Tank 21 380 Cubic Yards
Soil Sites with Metals 6 440 Cubic Yards
Soil Sites with Organics 12 940 Cubic Yards
Spills 5 125 Cubic Yards
Septic Systens 6 3,600 Cubic Yards
Debris Sites 2 10 Cubic Yards
PCB Tr ansf or mer s/ Pads 6 410 CQubic Yards
Q hers 2 No Estimate
Landfills 2 Approxi mately 5 Acres



Contam nants of potential concern that are evaluated in the risk assessnent are: 1,1, 1-Trichl oroethane, PCBs,
Carbon Tetrachloride, Aniline, Furfuryl Al cohol, D rethyl hydrazine, Acetone, Chromnmi um Tri oxide,

Chrom um cont ai ni ng Pai nts, Sodi um Di chronate, Trichloroethylene (TCE), Benzene, Tol uene, Ethyl benzene,

Xyl enes, Lead, Tetrachl oroethene (PCE), TPH (gasoline), TPH (diesel), and PAH s.

VI.  SUMVARY OF SI TE RI SKS

The approach for evaluation of site risks for the 1100-EM 1 consisted of evaluating the results of the
renmedi al investigations to develop an initial |ist of Contam nants of Potential Concern (COPC) (Table 4).

The COPC list was further evaluated and screened in accordance with the Hanford Site Baseline R sk Assessnent
Met hodol ogy (HSBRAM) and in consultation with EPA Region 10. HSBRAM was devel oped by DOE, in consultation
with EPA and Ecol ogy. HSBRAM is based on EPA's Ri sk Assessnent Cui dance for Superfund (RAGS) and ot her EPA
gui dance (both national and Region 10). HSBRAM was devel oped to provide direction on flexible, anbiguous, or
undefi ned aspects of the various guidances, while ensuring that Hanford Site risk assessnments remain
consistent with current regul ati ons and gui dance. A Baseline Residential Scenario R sk Assessnment (BRSRA)
and a Baseline Industrial Scenario Ri sk Assessnent (BISRA) were conducted in accordance with the HSBRAM In
addi tion, potential ecological risks were evaluated. The results of the human heal th and ecol ogi cal risks
are di scussed bel ow.

A Human Health Ri sks

Adverse effects resulting fromexposure to chemical contaninants are identified as either carcinogenic (i.e.
causi ng devel opnent of cancer in one or nore tissues or organ systens) or non-carcinogenic (i.e., direct
effects on organ systens, reproductive and devel opmental effects). |In the BISRA risks for current and
future industrial use have been evaluated. |In the BRSRA, future residential |and use was evaluated. The
human ri sk receptors included on-site long- and short-termworkers, and hypothetical future onsite residents.
Exposure conditions for these receptors were assuned to correspond to a wi de range of activities including
residential, recreational and industrial

1. Chenmicals of Concern

Data col lected during the Rl were used to identify chemicals present at 1100-EM 1. The previ ous section of
this ROD presents sanpling results by nedia. All chemicals were included in the assessnent unless: a) it was
not detected in the nedia sanpled; b) toxicity reference values (i.e. reference dose [RfD] or cancer slope
factors [SF' s]) have not been devel oped for the chemcal; or c) the chemcal was identified as an essenti a
nutrient.

Eight COC s were identified based on Bl SRA and BRSRA reasonabl e maxi num exposure (RVE) scenarios. In this
case, COC s are defined as those with potential exposures presenting a carcinogenic risk greater than 1 x
10[ - 6] and a non-carci nogeni c hazard i ndex greater than a value of one. Based on average exposures, the
nunber of COC s woul d be reduced to four.

Two of the COC s are known carci nogens (arseni ¢ and chrom um [ hexaval ent only]); five are probabl e hunman
carci nogens (beryllium BEHP, chlordane, PCB s and trichloroethene). The remaining COC is a non-carcihogen
(nitrate).

2. Exposure Assessnent

a. Exposed Popul ations: Exposure pat hways were eval uated for three receptors: future residents, current and
future onsite workers. The exposure pat hways, exposure point concentrations for the residential scenario are
presented in Table 5, and the exposure pathways, exposure point concentrations and for the industrial

scenario are presented in Table 6

b. Exposure Point Concentrations: Exposure point concentrations, including average and naxi nuns, were
derived for each nmedi um of exposure (soil ingestion, inhalation, dermal contact, fish ingestion, garden
produce, groundwater ingestion and groundwater inhalation [volatiles]). Generally a reasonable maxi num
exposure concentration (RVE based on a 95 percent upper confidence limt) is presented in Tables 7 and 8
Where ot her val ues were used, the tables are footnoted

c. Chemcal Intake by Exposure Pathway: Chem cal intakes (ng/kg/day) were estinmated for each exposure

pat hway usi ng exposure point concentrations and other exposure paraneters, such as soil and water ingestion
rates, body wei ghts, exposure frequencies and durations. Pathway specific equations fromboth EPA and the
HSBRAM were used to estimate chem cal uptakes

3. Toxicity Assessment



The purpose of the toxicity assessnment is to identify the potential adverse effects associated with exposure
to site-related substances and to estimate using nunerical toxicity values, the likelihood that these adverse
effects may occur based on the extent of the exposure. The toxicity assessment for the BlI SRA was conduct ed
in accordance with RAGS and is discussed in the HSBRAM

For carcinogenic chem cals, slope factors (SF's) are estinmated using a conservative nathemati cal nodel which
estimates the rel ationship between experinmental exposure (i.e. doses) and the devel opnent of a cancer (i.e.
response) that is derived fromhuman or aninal studies. Since there is nuch uncertainty in the dose-response
val ues generated using this procedure, the upper 95 percent confidence Iimt of the slope of the
dose-response curve is normally used in deriving the slope factor

For non-carci nogenic chemcals, the reference doses (RfD) are used as benchnmarks for toxic endpoints of
concern. RfD s are derived fromdata obtained fromstudies in animals or humans using nodification and
uncertainty factors that account for uncertainty in the information used to derive the RfFD. Uncertainty
factors are applied for extrapol ation of the no-observed-effects |evel (NCEL) in a study population to the
RfD used in the risk assessnment. A factor of 10 is usually applied to reflect the |l evel of each of the
sources of uncertainty |listed bel ow

. Use of | owest observed effect |evel (LCEL) or other paraneters that are | ess conservative than
NOCEL;

. Use of data fromshort-termexposure studies to extrapolate to | ong-term exposure;

. use of data fromani nal studies to predict hunman effects; and

. use of data from honbgeneous ani mal popul ati ons or heal thy human popul ations to predict effects

in the general popul ation

A nmodi fying factor may al so be incorporated into the RFD to reflect qualitative professional judgenents
regarding scientific uncertainties not considered by the uncertainty factor, such as the conpl eteness of the
data base and the nunmber of animals in the study. Uncertainty factors and nodifying factors, as published by
EPA in IRIS or HEAST, are presented in Table 9.

For purposes of these baseline risk assessnents, the chronic RFDis utilized to evaluate potentia
noncar ci nogeni ¢ effects. The chronic RRDis a daily exposure level that is not likely to cause an
appreciable lifetime risk of deleterious effects to the general popul ation, and sensitive subpopul ati ons.

Tabl e 10 summari zes the noncarci nogenic toxicity values for the COPC at the 1100-EM 1 Qperable Units
evaluated. Oal RFD s have been published for all of the COPC except for PCB s and trichl oroet hene
Confidence in these RFDs is low or nediumfor all COPC except nitrate. The confidence in the RfD for
nitrate is high because the values are derived fromhunman infant studies. An inhalation RED is published for
only two of the COPC, bariumand 1,1, 1trichl oroet hane. However, 1,1, 1-trichloroethane has only been detected
in soil gas and soil gas exposures are not evaluated. The RFD for bariumis based on a 4nonth inhal ation
study in rats that resulted in fetotoxicity. Based on this reproductive study, an interimRfDis published in
HEAST. It is under review and the RIDis subject to change.

The noncarci nogenic effects for the COPC include a variety of effects such as altered bl ood chem stry
profiles for antinony, gastrointestinal irritation for copper, or increased blood pressure for barium Liver
effects, such as increased liver weight, lesions in the liver, or changes in liver enzynes, are associated
with thallium BEHP, chlordane, DDT, heptachlor, and tetrachloroethene. Skin effects are associated with
arsenic. No critical effects are identified for berylliumor chromumby the oral route. Nitrate is

associ ated with changes in the capacity of the blood systemto transport oxygen

4, Ri sk Characterization

The information fromthe exposure assessnent and the toxicity assessment is used to characterize the human
health risks. The risk characterization presents quantitative and qualitative descriptions of risk. The
quantification of the noncarcinogenic risk and carcinogenic risk is discussed bel ow Based on the results of
the risk assessnent using the maxi mum contam nant concentrations, contam nants that are estinmated to have
arisk greater than 1 x 10[-6] were considered for evaluation using the 95-percent UCL val ues

A Quantification of Non-Carcinogenic Risk

Potential human health hazards associ ated with exposure to noncarci nogeni ¢ substances, or carcinogenic
substances with systenic toxicities other than cancer, are evaluated separately from carcinogenic risks. The
daily intake over a specified tinme period (e.g., lifetine or sone shorter tinme period) is conpared to an RfFD
for a simlar time period (e.g., chronic RfD or subchronic RfFD) to determne a ratio called the hazard



quotient (HQ . Estimates of intakes for both the BlI SRA and BRSRA are based on chronic exposures. The nature
of the contam nant sources and the |ow probability for sudden rel eases of contam nants fromthe subunits
precl ude short-termfluctuations in contam nant concentrations that m ght produce acute or subchronic
effects.

The forrmula for estimation of the HQis:
HQ = Daily Intake/ Rfd

If the HQ exceeds unity, the possibility exists for systemic toxic effects. The HQis not a mathenati cal
prediction of the severity or incidence of the effects, but rather is an indication that effects nay occur,
especially in sensitive subpopulations. |If the HQis less than unity, then the |ikelihood of adverse
noncar ci nogeni c effects is small. The HQ for all contaninants for a specific pathway or a scenario can be
summed to provide a hazard index (H) for that pathway or scenario.

RfD's are route specific. Currently, all of the RRDs in IRS are based on ingestion and inhal ati on; none
have been based on dernal contact. Until nore appropriate dose-response factors are available, the oral RRID s
shoul d be used to eval uate dernal exposures. The uncertainty regardi ng these assunptions is discussed bel ow
in the uncertainty section.

B. Quantification of Carcinogenic R sk

For carcinogens, risks are estimated as the |ikelihood of an individual devel oping cancer over a lifetine as
a result of exposure to a potential carcinogen (i.e., increnental or excess ICR). The equation for risk
estimation is:

ICR = (Chronic Daily Intake) (Slope Factor)

This linear equation is only valid at lowrisk levels (i.e., below estimated risks of 1 x 10[-2]), and is an
upper bound estinate of the upper 95" percent confidence limt of the slope of the dose-response curve.

Thus, one can be reasonably confident that the actual risk is likely to be |less than that predicted.

Contami nant-specific ICR s are assuned to be additive so that ICR s can be sunmmed for pathways and

contami nants to provi de pat hway, contam nant, or subunit ICR s.

ICR s are presented for those contam nants known to be carcinogenic by a specific route of exposure. For
exanmpl e, chromumis only carcinogenic by the exposure route of fugitive dust inhalation. Consequently, an
ICRis presented only for the exposure to chrom umthrough the inhalation of fugitive dust. Al COPC that
are classified as human carci nogens, or probabl e human carci nogens, have published inhalation and oral Sl ope
factors (SF's) with two exceptions:

. PCB' s and BEHP do not have a published inhalation SF. For purposes of the BISRA the inhalation
SF is assuned to be the same as the oral SF.

. No SF's are published for lead. Therefore, this contanmi nant of interest is not eval uated for
its potential contribution to the subunit total ICR  This may result in an underestimation of
the ICR or a subunit.

Al of the toxicity factors in IRIS are based on ingestion and inhalation. None of the toxicity factors have
been based on dermal contact. Until nore appropriate dose-response factors are available, the oral SF's are
generally used to eval uate dermal exposures.

The results of the risk characterization for carcinogenic effects are presented bel ow by subunit and

summari zed in Tables 11 and 12. These risk estinates are based on the nmaxi num detected contam nant
concentrations. The 1 x 10[-6] risk level is considered to be the point of departure for determ ning

remedi ation goals for alternatives when applicable or rel evant and appropriate requirements (ARAR s) are not
avai |l abl e or not sufficiently protective.

C. Uncertainty Analysis

A human risk characterization exam nes the sources of the contaminant, its dispersion in the environment and
resul ting exposure to humans, and the toxicological effects of such exposure. The risks, both carcinogenic
and noncar ci nogenic, presented in this risk assessment are conditional estimates given rnultiple assunptions
about exposures, toxicities, and other variables. This discussion focuses on the uncertainties surrounding
the projected risks and hazards due to uncertainty in these variables.

Uncertainty Associated with the lIdentification of COPCs. The soil sanpling conducted under the Phase | and
Phase Il RI's provides confidence that the COPC s at the 1100-EM 1 Operable Unit have been identified. Phase



Il sanmpling confirned sanpling data fromthe earlier renedial investigation activities except as noted bel ow.
Addi tional COPC s have been identified and eval uated in the Bl SRA because of the nore conservative risk-based
screeni ng procedure used (e.g., ICR =1 x 10[-7] and HQ = 0.1), the availability of new toxicity information
(e.g., regarding beryllium, and additional sanpling data and maxi num concentrations (e.g., regarding PCB s).
However, overall results are consistent with the results of the Phase | R Report.

Uncertainty Associated with the Exposure Assessnent. The exposure assessment is based on a | arge nunber of
assunptions regardi ng the physical setting of the 1100-EM 1 Qperable Unit, and the exposure conditions of the
receptor popul ation. For the purpose of the BISRA a conservative assunption is made that the COPC s being
evaluated are readily accessible for worker contact via ingestion, inhalation and dermal exposure pathways.
Actual site conditions, however, may substantially limt or preclude such exposures. |In npbst cases, the

maxi mum concentrations detected are not uniformy distributed in the soil and may be several feet bel ow the
surface. For the purpose of the BRSRA, a conservative assunption is nade that the COPC s being eval uated are
readi |l y accessible for receptor contact via ingestion, inhalation, dermal, and garden produce pathways.

Actual site conditions, however, may substantially limt or preclude such exposures. For exanple, residentia
use of the area in the foreseeable future is unlikely.

O her exanpl es include exposure paraneters (i.e., body weight, averaging time, contact rate, exposure
frequency, and exposure duration) are generally conservative default paraneters that represent reasonable
maxi num val ues as defined by EPA but may not reflect actual exposure conditions. For exanple, the soi

i ngestion exposure pathway uses the assunption that a resident or worker is present and ingesting dirt from
the same site 350 days/year (d/yr) for 30 years (residential scenario) or 146 d/yr for 20 years (industrial
scenario). In addition, the choice of intake paraneters for all exposure pathways is governed by the
specific land use evaluated. Any |land use change that woul d i ncrease exposures by workers or indicate a
different receptor population would result in a need to reevaluate potential risks.

Absorption factors of contami nants fromsoil have been derived to evaluate the dernal absorption pathway.
Linmited data are available on the absorption of chemcals froma soil matrix. Therefore, the assessment of
risks may be an overestimation or an underestimation of the actual risk

Uncertainty Associated with the Toxicity Assessnent. Uncertainty is also associated with the toxicity val ues
and toxicity informati on available to assess potential adverse effects. This uncertainty in the information
and the lack of specific toxicity values for some COPC s contribute to uncertainty in the toxicity
assessment .

The RFD's and SF's have multiple conservative calculations built into themthat can contribute to
overestimation of actual risk (i.e., factors of 10 for up to four different |evels of uncertainty for RID s,
and the use of a 95-percent upperbound confidence estinate derived fromthe |inearized nultistage

carci nogeni ¢ nodel for SF's). For exanple, Table 10 indicates that an uncertainty factor of 1,000 is used to
calculate the RiID s for chlordane and tetrachl oroethene. Table 9 shows that, while beryllium BEHP

chl ordane, and PCB's are eval uated as hunman carci nogens, the available information indicates that there is

i nadequat e evi dence of carcinogenicity in humans. The extrapol ati on of data from hi gh-dose ani mal studies to
| ow- dose environnental hunman exposures nay overestimate the risk in the human popul ati on because of netabolic
di fferences, repair mechanisms, or different susceptibilities

Uncertainty in the Toxicity Assessment. Uncertainty is also present in the overall toxicity assessment for
several reasons. First, substances have been evaluated qualitatively when there is a lack of toxicity

val ues. Second, route specific toxicity val ues have been extrapol ated fromone route to another (e.g., oral
to dermal). Additionally, surrogate values are used and potential synergistic or antagonistic interactions
of substances have not been eval uated. Conservative assunptions are provided regarding the species of the
contami nant present. For exanple, all chromumis assuned to be hexaval ent chrom um which is carcinogenic.

Sore contam nants, such as PCB's, only have toxicity values for carcinogenic effects (i.e., SF's), but do not
have toxicity val ues fornoncarcinogenic effects (i.e., RRDs). These contaminants are known to produce
systemc toxic effects in addition to cancer. Wthout an RfD, quantitative eval uation of these other effects
islimted. However, the potential to cause cancer is usually the effect of nost concern and is usually the
effect that drives risks at nmost sites. As indicated, surrogates are used to eval uate COPC s when nunerica
toxicity values are not available. For all COPC s, the level of confidence that key effects have been
evaluated is high. The uncertainty surrounding dermal exposures and absorption fromdermal exposure is

anot her significant source of uncertainty.

SUMVARY OF BASELI NE | NDUSTRI AL SCENARI O RI SK ASSESSMENT
The baseline industrial scenario risk assessment (BISRA) was conducted according to HSBRAM Contam nants

were determ ned by conparing naxi mum det ected concentrations of paraneters to the UTL val ues for that
paraneter. The contam nants of potential concern derived fromthis conparison were presented in Table 4. The



contam nants were evaluated in a two step process to minimze statistical analyses and allow health risk
based conpari son of naxi num val ue concentrations and 95-percent upper confidence limt (UCL) concentrations.
Maxi mum concentrations were used not only for prelimnary risk based screening but also for the initial risk
based assessnent calculations. |f a health risk was indicated using naxi num concentration, then the
95-percent UCL concentration was used to refine quantification of the health risk.

The maxi mum concentrations of contam nants of potential concern detected within each subunit were eval uated
for each subunit. Conservative assunptions were nade with respect to the contam nants present. For three
subunits, UN1100-6 (Discolored Soil Site), the Epheneral Pool, and HRL, soil contam nants that were
estinmated to have an Increnental Cancer Risk (ICR) greater than 1 x 10[-6], based on the maxi num detected
contami nant concentrati ons, were eval uated using a 95-percent UCL concentration.

The exposure pat hways for the industrial were defined in the HSBRAM These are conservative default
paraneters for a generic industrial worker. The Bl SRA eval uated only pat hways associ ated with exposure to
soils (i.e., soil ingestion, dernmal exposure to soil, and fugitive dust inhalation). Potential exposures
associ ated with groundwater and surface water were not evaluated in this Bl SRA because neither groundwater
nor surface water is withdrawn fromthe 1100 Area. Potable water is provided by the city of Richland. The
air inhal ati on pathway assunes exposure to w ndbl own contam nants in dust directly fromeach subunit. The EPA
Fugi tive Dust Mddel (FDM was used to estimate concentrations of airborne particulates at each site based on
conservative estimation of soil and clinatic conditions. Chromiumpresent in the soil at HRL was the only
contanmi nant that may be associated with risks greater than 1 x 10[6]. However, all chrom umwas assuned to
be hexaval ent chrom um which is a conservative assunption and unlikely to be representative of the true

val ence states present. Hexaval ent chronm um under aerobic conditions is reduced to trivalent chrom um an
essential nutrient. Adverse effects have not been associated with the trivalent chrom umform

Eval uation of the potential contam nants of concern using the maxi num and 95-percent UCL's identified the
contam nants of concern for the individual subunits in the 1100-EM 1. Contam nants of concern for individual
subunits as determned in the BI SRA are:

UN-1100-6 (Discolored Soil Site) - BEHP
Epheneral Pool - PCB' s
HRL - Chromium- PCB's

A summary of the industrial scenario risk assessnent based on the 95-percent UCL for UN-1100-6 (Discol ored
Soil Site), Ephermeral Pool, and HRL was presented in Table 11. The risk assessnents for the Battery Acid Pit
(1100-1),the Paint and Solvent Pit (1100-2), the Antifreeze and Degreaser Pit (1100-3), and the Antifreeze
Tank Site (1100-4) denonstrated that the Hazard Indices were all less than 1, and the increnmental cancer
risks were all less than 1 x 10[-6].

Chromiumwas identified as a contam nant of concern at HRL due to the fugitive dust exposure pathway. This
determ nati on was made using nmaxi mum and 95-percent UCL soil chrom um concentrati ons taken at depths fromO
to 4.6 m(0-15 ft) in selected boreholes and exploratory trenches. Using these values in risk based
screening within the risk assessnent is appropriate. However, renedial actions to protect the anbient air
quality fromcontam nated fugitive dust nigration should specifically apply to surface soils. Upon

reeval uating sanpl e anal yses fromchromumin only the top 0.6 m(2 ft) of HRL, a nean concentration for
chromiumin soils of 9.06 ng/kg with a 95-percent UCL of 9.76 ng/kg was cal cul ated. The Phase | R reported
chromi umin background soils with a nmean concentration of 9.19 ng/kg and a 95-percent UTL of 12.9 ng/kg
provi di ng evi dence that chrom um concentrations in the HRL surface soils are typical of the site. Using the
95-percent UCL of 9.76 ng/kg to recalculate the increnental cancer risk of fugitive dust fromthe HRL gives a
risk of 2 x 10[7] under the industrial scenario. Therefore, chrom umwas determ ned not to be a contam nant
of concern and was not considered further.

SUMVARY OF BASELI NE RESI DENTI AL SCENARI O RI SK ASSESSMENT

The BRSRA was conducted to address uncertainty associated with future land use at the site.

Eval uati on of the potential contam nants of concern using the maxi num and 95-percent UCL identified the
contami nants of concern for the individual subunits in the 1100-EM 1. Contami nants of concern for individual
subunits as deternmined in the BRSRA are:

UN-1100-6 (Discolored Soil Site) - BEHP, Chlordane

Epheneral Pool - Chlordane, PCB' s

HRL - Nitrate, PCB's, TCE

A summary of the residential scenario risk assessnent based on the 95-percent UCL for UN 1100-6 (Discol ored
Soil Site), Epheneral Pool, and HRL was presented in Table 12. The risk assessnments for the Battery Acid Pit



(11001), the Paint and Solvent Pit (1100-2), the Antifreeze and Degreaser Pit (11003), and the Antifreeze
Tank Site (1100-4) denonstrated that the Hazard Indices were all less than 1, and the increnental cancer
risks were all less than 1 x 10[-6].

SUMVARY OF ECOLOG CAL RI SK ASSESSMENT FOR THE 1100- EM 1 OPERABLE UNI T

The obj ective of the Ecol ogical Ri sk Assessnent is to provide an evaluation of the site specific ecol ogical
risks. This Ecol ogi cal Ri sk Assessnent includes a problemdefinition, analysis, and risk characterization.
Gven the uncertainty in infornmation available, it was not practical to performrisk calculations for this
eval uation. Ecological risk was estimated by conparing exposure to the contam nant toxicity.

Usi ng highly conservative assunptions and nodels, no uptake rates for the long-billed curlew or the

Swai nson' s hawk exceeded toxicity values. Contaminants with uptake rates that were closest to toxicity val ues
were zinc for the hawk and BEHP for the long-billed curlew, which were approximately 10 and 20 times |ess
than toxicity val ues, respectively. Therefore, it is unlikely that contam nants of potential concern at
1100-EM 1 woul d have an inmpact on these birds that was distingui shabl e from background conditions. Even
though there are significant uncertainties in this assessnent, there has been little evidence of ecol ogical
damage at the site.

Probl em Definition. The problemdefinition involved identifying ecosystens potentially at risk, the stressor
characteristics, ecological effects, and the selection of assessnent and neasurenent endpoints. Potentially
sensitive habitats chosen for the 1100-EM 1 site include habitats known to be frequented by designated or
proposed, endangered or threatened species. |In deternining ecosystens potentially at risk at 1100 EM 1, only
terrestrial organi sms were considered.

The domi nant plant species within the 1100 Area are sagebrush, bitterbrush and cheatgrass. The sandwort is
desi gnated a nonitor species. O the birds that nmay inhabit the 1100 Area, the peregrine fal con and

ferrugi nous hawk are endangered and threatened, respectively. The Swainson's hawk, golden eagle, and prairie
fal con are candi date species and the long-billed curlewis a nonitored species. No threatened or endangered
species of manmal s, reptiles, or insects are known to inhabit the 1100 Area. However, the grasshopper nouse
and sagebrush vole are nonitored, and the pocket gopher and striped whi psnake are candi date speci es.

No toxi col ogi cal studies were perforned on species inhabiting 1100EM 1 for the Phase | or Phase Il R. The
t oxi col ogi cal effects on species exposed to the COPC are assuned to be those addressed in the derivation of
paraneters such as the No Chserved Adverse Effect Level (NOAEL). These paraneters are used in the analysis
and characterization sections.

Phase | field observations of the ecol ogy of 1100-EM 1 showed that there was no evidence of adverse inpacts
fromthe COPC to the flora and fauna inhabiting any of the subunits, except for the UN-1100-6 (D scol ored
Soil Site). Except for a single clunp of grass, there is no vegetation growi ng in the depression of the
UN-1100-6 subunit (Discolored Soil Site). The only evidence of ecol ogi cal danmage at the operable unit is
this apparent |ack of vegetative growth at this subunit.

Assessnent endpoints are the properties of habitats of potential concern that are used to assess the state of
an ecosystem These endpoi nts"nmust be of ecol ogical inportance and of direct nmanagenent rel evance...." Wen
sel ecti ng assessnment endpoints, it is preferable to chose specific cases (such as reduced popul ati on size).
However, with the lack of data regarding the effects of contaminants at the site on organi sms known to
inhabit the site, this was not possible. Therefore, adverse effects that generate the toxicol ogical
paraneters (NOAEL, etc.) on inmportant species (i.e., the ferrugi nous hawk and peregrine fal con) were

consi dered assessnent endpoints. It would be preferable to use effects on these speci es as neasurenent

endpoi nts, but data for the anal og species (Swai nson's hawk and long-billed curlew were nore readily

avai |l abl e.

Anal ysis. The anal ysis involved perforning an exposure and toxicity assessment. This involved first
identifying the exposure pathways and secondly, calculating intake rates for the receptor popul ation
(Swai nson' s hawk and | ongbilled curlew).

COPC upt ake cal cul ations for the Swainson's hawk and |ong-billed curlew were perforned according to R sk
Assessnent Qui dance for Superfund. Table 13 |ists maxi mum contam nant concentrations and plant and snal |
mammal upt ake factors used in uptake calculations. Simlarly, the results of the uptake calculations are
reported in Table 14. Appropriate paraneters were not always avail able, so conservative estimations, taken
from previously conducted studies, were nade whenever necessary. Intake rates for the anal og species

(Swai nson's hawk and long-billed curlew) were conpared to toxicological values in Table 15. Values for birds
wer e used whenever possible.

Ri sk Characterization. Gven the uncertainty in information available, it was not practical to performrisk



calculations for this evaluation. Ecological risk was estinmated by conparing exposure to the contam nant
toxicity.

None of the uptake rates in Table 13 exceed the toxicologic values in Table 15. For the Swai nson's hawk,

upt ake rates for zinc, BEHP, betaHexachl orocycl ohexane ( -HCH), 1,1,1--trichloro-2,

2- bi s(p-chl orophenyl ) et hane (DDT), and PCB were between 10 and 80 times | ower than the corresponding toxicity
value. Uptake rates for copper, thallium and chlordane were between 2,000 and 20,000 times | ower, and the
remai ni ng uptake rates were nore than 300,000 tinmes below toxicity values. For the long-billed curlew,
arsenic, barium nickel, vanadium zinc, and BEHP had uptake rates 20 to 100 tinmes less than toxicity val ues.
The ot her contami nants were nore than 100 tines |ess than toxicity val ues.

Uncertainty Analysis. There were many sources of uncertainty in the exposure assessnent and risk
characterization for the ecol ogi cal evaluation of 1100-EM 1. Al information regarding the presence and
behavi or of species at the site, the exposure to contanminants, and toxicity of contam nants was estimated and
extrapol ated frominformation avail able from previous studies. Limted ecol ogi cal data were taken fromthe
site, therefore, the nost conservative and sinple nodels were used to determ ne the ecol ogical inpact. Thus,
the exposure assessment represents the worst case scenario and the conparison of toxicity to exposure was

hi ghly conservati ve.

Qualitative R sk Assessnent for 1100-EM 2, 1100-EM 3 and 1100-1 U1

A qualitative evaluation of overall potential risk fromthe 1100EM 2, 1100-EM 3, and 1100-1U 1 operable units
was made by comnparing possible waste site contaminant |levels with existing State and Federal health-based

gui delines. The identification of potential waste types for the 1100-EM 2, 1100-EM 3, and 1100-1U-1 Qperable
Units is based upon historical infornation about typical chemcals and naterials that were used at the sites
collected fromthe WDS, previous site investigations, and site reconnai ssance activities. The COPC s for
each operable unit and a conparison to risk-based cleanup levels is presented bel ow

1100-EM 2 Area

The potential contam nants of concern for the 1100-EM 2 Area are chlordane; 1,1, 1-trichl oroethane (TCA) (700
Area UST waste solvent tank); and pol ychlorinated bi phenyls (PCB s) (1100 Area bus shop), see Table 16.

1100-EM 3 Area

In the 1100-EM 3 Area, the potential contam nants include nitrates (1234 storage yard), |ead (3000 Area Jones
Yard HWBA), carbon tetrachloride (CA[4]) (1262 solvent tanks), and PCB' s (1262 transforner pad), see Table
17.

1100-1U-1 Area (NNKE Mssile Site)

Studies of NNKE nmissile sites for DOE by I T Corporation reveal ed that releases fall into four general
categories: incidental, accidental, intentional, and unanticipated. Incidental rel eases consisted of m nor
rel ease acconpanying nornal site operations. Accidental releases occurred due to fuel spillage while filling
UST's, and | eakage of hydraulic fluid frommssiles, |aunchers, and elevators. Intentional releases involved
t he dunpi ng of unsymmetrical dinethyl hydrazine (UDVMH), waste solvents, and oils. Unanticipated rel eases from
transformers containing PCB s resulted fromvandali smor negligence, and asbestos rel eased during the
dernolition of buildings.

Typi cal chemicals used at NNKE sites include aniline, petroleumdistillates, chlorinated sol vents such as
CA[4], trichloroethene, trichloroethane, and tetrachl oroethene, alcohols, inhibited red fumng nitric acid,
UDVH, phosphoric acid, al odine powder, chrom um oxi des, acetone, paints containing chrom um and | ead,
tricresyl phosphate, ethylene glycol, pesticides, herbicides, PCB s (transformer oil), and hydraulic fluid
(see Table 18).

In place of quantitative human health and ecol ogi cal risk assessnents, a qualitative eval uati on was rmade by
presenting federal and state risk-based cl eanup goal s and advi sories for known or potential contam nants.
Tabl e 19 presents a baseline cleanup levels for protection of human health. These values will be used to
establ i sh cl eanup goals for these operable units.

VI1. REMEDI AL ACTI ON CBJECTI VES

Remedi al Action (bjectives (RAOs) are site specific goals that define the extent of cleanup necessary to
achi eve the specified level of renediation at the site. The RAO s include prelimnary renediation goals
derived from ARAR s, the points of conpliance, and the restoration tinmefrane for the remedi al action. These
goals are fornmulated to neet the overall goal of CERCLA, which is to provide protection to overall hunan



heal th and the environnent.

Cont am nants of potential concern were identified based on a statistical and risk-based screening process in
site-affected nedia. The potential for adverse effects to human health and the environment were initially
identified in the Phase | R report, and were further evaluated in the BI SRA and the BRSRA. Findi ngs of these
assessnents are summari zed in the previous section. There are no contaminants that pose risks to ecol ogica
receptors

Land Use. A key conponent in the identification of RAOs is the determ nation of current and potentia
future land use at the site. The current use and | ong range planning by the city, county, and Hanford Site
pl anners show the 1100-EM 1, EM2 and EM3 areas as light industrial. The 1100-1U-1 is entirely within the
Arid Lands Ecol ogi cal (ALE) Reserve. Area planners expect that the current |and use patterns will remain
unchanged as long as the Hanford Site exists. |If control of the site is relinquished by the Government, |and
use in the vicinity of the 1100 Area woul d be expected to remai n unchanged due to the presence of established
comrercial and industrial facilities that could be readily utilized by the private sector. The ALE is
expected to remain a wildlife nanagenent area for the foreseeable future. These |ong range |and use pl ans
are not predictors of long-termland use (beyond 20 to 30 years) and should not be used as predictors of

| and use beyond reasonabl e | engths of tine, nor for |and use changes resulting fromlonger termevents

The Hanford Future Site Users Wirking Goup (the Wrking Goup) was convened in April of 1992 to devel op
recommendat i ons concerning the potential use of |lands after cleanup. These recommendati ons are to be used as
input into the Hanford Renedi al Actions Environmental |npact Statement (HRA-EIS) which is not expected to be
published until 1995 or later. The Wrking Goup issued their report in Decenber 1992 and proposed that the
cl eanup options at the 1100 Area be based on eventual unrestricted |and use.

Factors that were considered in conjunction with the Wrking Goup proposals include: (1) that contam nated
sites which would exist indefinitely (beyond any reasonable tinme for assured institutional control) would be
cl eaned up for standards of unrestricted use where practicable, and (2) that institutional controls (such as
land and groundwater restrictions) be inplenented for sites associated with |ow risks where it can be shown
that the contam nant woul d degrade or attenuate within a reasonable period of tine or, for sites where
contanminants would remain in place above unrestricted use cl eanup goals, where it can be shown that neeting
the nore stringent cleanup goal is not practicable. For this the 1100 Area, a reasonable period of time was
identified by the Working Group as "as soon as possible (by 2018)". This tinme frane coincides with the TPA
date for conpletion of cleanup actions. This tinme frane al so approxi mates the upper limt of reliability on
long range | and use plans whi ch have been used by DOE to deternine the near-termsite use

Chem cal s and Media of Concern. Risks fromsoil and groundwater contam nants of concern were identified at
level s that exceed the EPA risk threshold and may, therefore, pose a potential threat to human health. The
NCP requires that the overall incremental cancer risk (ICR) at a site not exceed the range of 1 x 10[-6] to 1
x 10[-4]. The State of Washington's Mdel Toxics Control Act (MICA) is nore stringent and requires that this
risk not exceed 1 x 10[-6] to 1 x 10[-5]. For system c toxi cants or noncarci nogeni c contam nants, acceptable
exposure levels shall represent |levels to which the human popul ati on nay be exposed without adverse effect
during a lifetine or part of alifetime. This is represented by a hazard quotient (HQ. For sites in the
state of Washington where the cunul ative carcinogenic site risk to an individual based on reasonabl e maxi mum
exposure for both current and future land use is less than 1 x 10[-5], and the noncarcinogenic HQis |ess
than 1, action generally is not warranted unl ess there are adverse environmental inpacts. However, if MIL's
or nonzero MCLG s are exceeded, action generally is warranted. Risks associated with 1100 Area contani nants
are sunmari zed in Table 20.

Fri abl e asbestos was found to be dispersed throughout HRL. The risk assessnent did not evaluate the risks
associated with this contam nant because there are no published reference doses or carcinogenic potency
factors for asbestos. However, releases of friable asbestos in fugitive dust does pose health risks to onsite
wor ker s

The Phase Il R has confirmed the presence of groundwater contam nants at the site. These contamnmi nants do
not present any risk to human health under the current and future industrial |and use scenarios for the site
because: (1) downgradi ent users are supplied by Richland' s water distribution system and (2) the Phase | and
Il R determned that the North Richland well field is not inpacted by the HRL contami nant plune and is not
at risk. The uncontrolled | and use future uncertainty assessnent using residential exposure indicates a

hi gher risk than the industrial scenario. However, that risk (3 x 10[-5]) is within the acceptable risk
range established by the NCP but is higher than that prescribed by MICA

TCE in groundwater was cal cul ated to have an ICR of 3 x 10[-5] for the uncertainty risk assessnent.

Generally, where groundwater is a potential source of drinking water, clean up requirenents are set at |levels
whi ch reduce the ICRto 1 x 10[-6] or to MCL's. Because of the uncertain use of the aquifer as a potential
source of drinking water in the long-termfuture, TCE was identified as a contam nant of concern. The hazard
quotient (HQ associated with nitrate in the groundwater for the uncertainty risk assessnment was cal cul at ed



to be 0.8. Typically, a contam nant of concern has a HQ of 1 or greater. However, nitrate is present at
| evel s above MCL's making it a contam nant of concern to be nonitored.

Soil RAOs. RAO s have been identified for the contanmi nated near surface and subsurface soils at the

Di scolored Soil Site, the Epheneral Pool, and HRL based on detected concentrations of chem cals of concern
exceedi ng ARAR s. Because there were no risks fromthe Battery Acid Pit (1100-1), the Paint and Sol vent Pit
(1100-2), the Antifreeze and Degreaser Pit (1100-3), and the Antifreeze Tank Site (1100-4), no action is
necessary. Al RAO s shall mnimze exposure to contam nated soils during renediation. These specific
operable unit RAO s are:

. Di scolored Soil Site (UN1100-6)

a. Prevent the ingestion of and dermal contact with soils having BEHP concentrations greater than the
MICA B cl eanup | evel of 71 no/kg.

b. For renedial actions that |eave any contam nant in place above MICA B | evel s, provide adequate
institutional controls to nonitor the site after renediation and to prevent potential future receptor
exposure to contam nants.

. Ephener al Pool

a. Prevent the ingestion of and dermal contact with soils having PCB concentrations greater than the
MICA A cl eanup | evel of 1 no/kg.

b. For renedial actions that |eave any contam nant in place above MICA A | evel s, provide adequate
institutional controls to nonitor the site after renmediation and to prevent potential future receptor
exposure to contam nants.

. Horn Rapi ds Landfill

a. Prevent soil ingestion of and dermal contact with soils having PCB' s at concentrations greater
than the MICA C cl eanup | evel of 5.2 ng/kg.

b. Prevent inhalation of fugitive dust fromsoils that may contain asbestos fibers.

c. For renmedial actions that |eave any contam nant in place above MICA C | evel s, provide adequate
institutional controls to nonitor the site after remediation and to prevent future receptor exposure
to contam nants.

G oundwater RAO s. For the contani nated groundwater, the followi ng RAO s based on chemical -specific ARAR s
are identified.

a. Attain the SDWM MCL of 5 ug/l for TCE at the designated point of conpliance. The point of
conpliance is to be defined by EPA and Ecol ogy. Monitoring for conpliance will be perfornmed at the
defined point.

b. Protect environmental receptors in surface waters by reduci ng groundwat er contam nant
concentrations in the plune to levels that are safe for biological and hunan receptors that nay be
affected at the groundwater

di scharge point to the Col unbia R ver.

Resi dual Ri sks Post-Achi evenent of RAOs. Residual risks after neeting RAO s were cal cul ated based on the
uncertain residential |and use scenario for soils at the Discolored Soil Site and the Epheneral Pool, and the
industrial land use scenario for soils at the HRL. The uncertain residential |and use scenario was used to
determine residual risks for groundwater. These risks are presented in Tables 21 and 22. Site risks from
contanminated soils are reduced from2 x 10[-3] to 2 x 10[-6], 1 x 10[-3] to 3 x 10[-5], and 7 x 10[-5] to 8 x
10[-6], for 99.9, 97, and 88-percent reductions in increnental cancer risk at the D scolored Soil Site, the
Epheneral Pool, and HRL, respectively. Goundwater residual risks were cal culated using the uncertain
residential scenario. For nitrates, renediation to the RAO gives a hazard quotient of 0.17 conpared to a 95-
percent UCL based hazard quotient of 0.8. For TCE, the total increnmental cancer risk due to inhalation and
ingestion is reduced from3 x 10[-5] based on the 95-percent UCL to 2 x 10[-6] for a 93-percent reduction in
risk.

Potential risks to human health and the environnent associated with renedial activities at the site al so need
to be addressed. Specifically, due to the presence of asbestos in HRL soils, fugitive dust may poses a
health threat to renedial workers. At the HRL and other sites, renmedial activities nust include the
suppressi on of fugitive dust.



Remedi ation Tinmefrane. Soil and groundwater renediation will generally be acconplished in tinefranes that
are appropriate for the risks associated with the site. Soil sites are expected to be renediated within 12
to 18 months of the inplementation of renedial actions. Goundwater is expected to achieve the MCL of 5 ppb
for TCE by the year 2018.

VI11. DESCRI PTI ON OF ALTERNATI VES

A Soil Aternatives

1. Discolored Soil Site

Alternative DSS-0: No Action. Evaluation of this alternative is required under CERCLA;, it serves as a
reference agai nst which other alternatives can be conpared. Under this alternative, no action would be taken
to renove, treat, or contain contamnation at this site and no institutional controls would be established to
prevent exposure. There is no cost associated with this alternative.

Alternative DSS-1: Onsite Biorenediation. A diked treatnent area approximately 30.5 mby 36.6 m (100 ft by
120 ft) would be constructed onsite and lined with an inpervi ous geonenbrane. The soils contani nated

with BEHP above 71 ng/kg, estinmated to be a maxi numof 340 ni{3] (440 yd[3]), would be excavated and pl aced
into the treatnent area. A sprinkler systemwould deliver a mxture of water, nutrients, and m croorgani sms,
specifically cultured for their ability to degrade BEHP, to the soils approximately twice a week. The soils
woul d be tilled after each application of this nmixture to provide additional mxing and aerati on. Excess

wat er woul d be collected and recycled. A bioreactor would be required onsite to culture the m croorgani sns.
It was assumed that biorenediation would be conducted for 36 weeks a year with a suspension of operations
during the colder wi nter nonths, which inhibit bacterial growth and respiration. The entire remedi ation
process was assuned to take 2 years. After renediation, the soils would be placed at the Discol ored Soil
Site and the area woul d be regraded and covered with 15 cm (6 in) of topsoil. The total estinated present
worth cost for this alternative is $997,000 (includes capital and O&M costs).

Alternative DSS-2: Onsite Incineration. Onsite incineration would be acconplished by using a snall nobile

i nci nerator capabl e of processing approximately 4.5 netric tons (5-tons) of contaninated soil per day. There
woul d be approximately 770 metric tons (840 tons) of soils contam nated with BEHP to be processed.

Conbustion off gases would be treated to nmeet air quality standards for em ssions through use of a secondary
conbustion chanber and wet scrubbers. Ashes would be quenched with water and the quench water woul d be
recirculated. After incineration, the treated soil would be placed back at the operable subunit and the area
woul d be regraded and covered with 15 cm (6 in) of clean topsoil. Materials would be excavated using
standard equi pnent for earthwork. Confirnmatory testing would be conducted to ensure that all contam nated
soil s above cleanup levels are renoved. A 30.5-m (100-ft) graded square pad would be required to house the
incinerator. The total estimated present worth cost for this alternative is $1,491, 000 (includes capital and
&M costs). *** Alternative DSS-3: O fsite Incineration. Approximately 770 metric tons (840 tons) of soils
contami nated with BEHP woul d be excavated and shipped to an offsite incinerator. DOT-I|icensed hazardous
waste haulers would carry the contamnated soils in bulk truck loads to a RCRA licensed facility. After

incineration, the ash would be disposed of inthis facility's ash disposal landfill. Post action sanpling
and anal yses of remaining subunit soils would be required to confirmthe level of cleanup. After conpletion
of the action, the site would be regraded and covered with 15 cm (6 in) of clean randomfill. The total

estimated present worth cost for this alternative is $2,131,000 (capital only, O%M costs are negligible).
2. Epheneral Pool Soil

Alternative EPS-0: No Action. Evaluation of this alternative is required under CERCLA, it serves as a

ref erence agai nst which other alternatives can be conpared. Under this alternative, no action would be taken
to renove, treat, or contain contamnation at this site and no institutional controls woul d be established to
prevent exposure. There is no cost associated with this alternative.

Alternative EPS-1: O fsite Disposal. Approxinmately 250 n{3] (340 yd[3]) of soil contamnated with PCB s
above 1 ng/ kg woul d be renoved and di sposed of. Front end | oaders woul d be used for excavation and hauling
woul d be by Departnent of Transportation (DOT) approved hazardous waste haul ers. The contam nated materi al
woul d be hauled in bulk. Material would be renmoved in phases with confirmatory testing conducted between
each phase to verify that RAOs are net. At the conpletion of the action, the site would be regraded and
covered with 15 cm (6 in) of clean randomfill material. The total estinated present worth cost for this
alternative is $356,000 (capital only, O&%M costs are negligible).

Alternative EPS-2: Onsite Incineration. Onsite incineration would be acconplished by using a snall nobile

i nci nerator capable of processing approximately 4.5 netric tons (5-tons) of contaninated soil per day. There
woul d be approximately 450 nmetric tons (490 tons) of soils contaminated with PCB's above 1 ng/kg to be
processed. Conbustion off gases would be treated to neet air quality standards for em ssions through use of



a secondary conbustion chanber and wet scrubbers. Ashes woul d be quenched with water and the quench water
woul d be recirculated. After incineration, the treated soil would be placed back at the operabl e subunit and
the area woul d be regraded and covered with 15 cm (6 in) of clean topsoil. Materials would be excavated
usi ng standard equi prent for earthwork. Confirmatory testing would be conducted to ensure that all

contani nated soils above cleanup | evels are removed. A 30.5-m (100-ft) graded square pad woul d be required
to house the incinerator. The total estinated present worth cost for this alternative is $1, 391, 000
(includes capital and O&M costs).

Alternative EPS-3: O fsite Incineration. Approxinately 450 netric tons (490 tons) of soils contam nated
with PCB's woul d be excavated and shipped to an offsite incinerator. DOT-1icensed hazardous waste haul ers
woul d carry the contaminated soils in bulk truck loads to a RCRA licensed facility. After incineration, the

ash woul d be disposed of in this facility's ash disposal landfill. Confirmatory sanpling and anal yses of
remai ning soils would be required to confirmthe |evel of cleanup. After conpletion of the action, the site
woul d be regraded and covered with 15 cm (6 in) of clean randomfill. The total estimated present worth cost

for this alternative is $1,214,000 (capital only, O&M costs are negligible).
3. Horn Rapids Landfil

Alternative HRL-0: No Action. Evaluation of this alternative is required under CERCLA;, it serves as a
reference agai nst which other alternatives can be conpared. Under this alternative, no action would be taken
to renove, treat, or contain contamnation at this site and no institutional controls would be established to
prevent exposure. There is no cost associated with this alternative.

Alternative HRL-1: Asbhestos Cap. The first part of this alternative is renoval and off-site disposal at a
TSCA-permtted landfill of the area of soil known to be contaminated with PCB s above the MICA C |l evel of 5
ny/ kg (approximately 226 nf3]). Next, the asbestos cap woul d be constructed by placing 37,100 ni3] (48,500
yd[3]) of clean randomfill naterial over the 10.1 hectare (25 acre) site which is the area actively used as
the landfill. Forty-five cm (18 in) of randomfill naterial would be placed uniformy over the site follow ng
exi sting contours; no effort would be nade to direct surface runoff off of the cap area. Placenent of the
first 15 cm (6 in) layer of this material would require the use of special construction practices to

limt the exposure of renedial workers to fugitive dust. An additional 15 cm (6 in) topsoil |ayer would then
be pl aced and seeded to dryl and grasses. Total cap thickness would be 60 cm (2 ft). A notice will be placed
on the deed to this property that identifies this as an ashestos-containing landfill. The total estinated
present worth cost of this alternative is $2,634,000 (Capital $2,011,000 and &M $41, 000 for 30 years

di scounted at 5% . The cost for renoval and off-site disposal of the PCB-contami nated soil is $205, 000

Alternative HRL-2: Minicipal Landfill Cap. The first part of this alternative is renoval and off-site

di sposal at a TSCA-permitted landfill of the area of soil known to be contaminated with PCB' s above 5 ny/kg
(approximately 226 n{3]). Next, the municipal landfill cap would be installed, consisting of a mninmmof 15
cm (6 in) of topsoil over a geonenbrane. The cap would be placed over the 10.1 hectare (25 acre) area, which
is the extent of the actively used landfill. The cap woul d be designed to have a m ni num 2-percent drai nage
slope to facilitate surface runoff. Because of the width of the landfill, internediate drai nage swal es woul d
be used to intercept this runoff. At these swales, perforated pipe would be used for surface drainage
collection and the intercepted runoff would be carried past the extent of the cap into a drain field where it
woul d be allowed to percol ate through the vadose zone. The construction of the cap would require

approxi mately 86,500 ni3] (113,000 yd[3]) of randomfill material to be used in preparing an adequately

sl oped subgrade. A geonenbrane beddi ng | ayer woul d be placed on top of the randomfill. Next, 87,900 ni?2]
(105, 000 yd[3]) of geomenbrane woul d be placed and covered with 15 cm (6 in) of topsoil. The capped area
woul d be reseeded to establish a vegetative cover and 1.83 km (6000 ft) of perinmeter fence would be
constructed to restrict access to the site. Appropriate warning signs would be posted to informthe public

that the area is a past landfill site that contains ashestos naterial. The total estinated present worth
cost of this alternative is $6, 608,000 (Capital $5,445, 000 and O&M $41, 000 for 30 years, discounted at 5%.
The cost for renoval and off-site disposal of the PCB-contaminated soil is $205, 000.

4. EM2, EM3, AND IU-1 Soil and Debris

Alternative OSS-0: No Action. Evaluation of this alternative is required under CERCLA;, it serves as a

ref erence agai nst which other alternatives can be conpared. Under this alternative, no action woul d be taken
to renove, treat, or contain contam nation at these sites and no institutional controls woul d be established
to prevent exposure. There is no cost associated with this alternative

Alternative O8S-1: O fsite Disposal. Under this alternative, underground storage tanks, pipes, sunps, and
cisterns woul d be excavated, along with visibly stained or contamnated soils. Field sanpling would be
conducted during excavation to ensure that all contami nated soils are renoved. Al excavated materials woul d
be stored onsite until they are transported and di sposed of in accordance with applicable State and Federa
requirenents. All excavated areas would be back-filled with clean fill and revegetated to match surroundi ng

t opography. The estinated volune to be disposed is approxi mately 6000 yd[3]. The estimated cost of this



alternative i s $4, 455, 000.

Alternative O8S-2: Onsite Incineration. Under this alternative, underground storage tanks, pipes, sunps,
and cisterns would be excavated, along with visibly stained or contam nated soils. Field sanpling would be
conducted during excavation to ensure that all contaminated soils are renoved. Al excavated nmaterials woul d
be stored onsite until they are disposed of offsite or incinerated. Onsite incineration would be linted to
contaminated soils, sedinents, and small debris. Larger itenms such as tanks, piping, and denolition debris
woul d be disposed of offsite. The incinerator residuals would be placed back into the excavated areas and
covered with clean fill. Al excavated areas woul d be back-filled with clean fill and revegetated to match
surroundi ng topography. The estimated cost of this alternative is $7,974, 000.

B. Goundwater Alternatives

Alternative GM0O: No Action. Evaluation of this alternative is required under CERCLA;, it serves as a

ref erence agai nst which other alternatives can be conpared. Under this alternative, no action would be taken
to treat or contain contam nated groundwater and no institutional controls would be established to prevent
exposure. There is no cost associated with this alternative.

Alternative GM1: Natural Attenuation, Mnitor, Evaluate Need for Further Action. Under this alternative,
t he groundwat er contanination would be allowed to naturally attenuate. G oundwater monitoring and nodeling
have indicated that the TCE plunme is expected to attenuate to |l evels below MCL's by the year 2017.

Restrictions on the drilling of supply wells would be enforced during this period. Under this alternative,
addi tional wells would be installed and regul arly nonitored al ong George Washi ngton Way as a point of
conpliance. In the event that TCE concentrations exceed MCL's at the well sites, active groundwater

remedi ati on such as extraction and treatment woul d be evaluated. The total estinmated present worth cost for
this alternative is $1, 059,000 (capital-$685,000; CO&M $24, 300 di scounted at 5% for 30 years).

Alternative GM2A: Extraction and Treatnment. TCE would be renoved from contam nated groundwater by punping
groundwat er through an air stripper. Air enissions fromthis process would contain |low |levels of TCE that are
not expected to require additional treatment. The treatnent system woul d operate at 100 gal |l ons per ninute
(gpm. TCE levels in groundwater woul d be expected to reach MCL's by the year 2012. The total estinated
present worth cost for this alternative is $5,111,000 (capital-$1, 536, 000; O&M $256, 300 di scounted at 5% f or
17 years).

Alternative GM3A: Extraction and Treatnment. This is the sane treatnent process as G¥2A. However, this
system woul d operate at 300 gom TCE levels in groundwater would be expected to reach MCL's by the year 2008.
The total estinmated present worth cost for this alternative is $8, 989,000 (capital-$3,557,000; Q&M $505, 000
di scounted at 5% for 13 years).

Alternative GM2B: Extraction and Treatnent. Extracted groundwater would be treated for TCE renoval by a
systemconsisting of a nultinedia filter and an ultraviol et radiati on/chem cal oxidation treatnent unit using
ozone and hydrogen peroxide to destroy TCE. In this process, TCE is chenically destroyed and converted to
carbon di oxi de and water. The process woul d operate at 100 gpm and TCE | evel s in groundwat er woul d be
expected to reach MCL's by the year 2012. The total estinmated present worth cost for this alternative is

$5, 714, 000 (capital -$2,072,000; O&%M $262, 000 di scounted at 5% for 17 years).

Alternative GM3B: Extraction and Treatnent. This is the same treatnment process as G¥2B. However, this
system woul d operate at 300 gom TCE levels in groundwater would be expected to reach MCL's by the year 2008.
The total estinmated present worth cost for this alternative is $9,970,000 (capital-$4,228,000; O&M $538, 000
di scounted at 5% for 13 years).

I X, SUMVARY CF COVPARATI VE ANALYSI S OF ALTERNATI VES

This section summari zes the rel ative performance of each of the alternatives with respect to the nine
criteriaidentified in the NCP. These criteria fall into three categories: The first two (Overall
Protection of Human Health and the Environment and Conpliance with ARAR s) are considered threshold criteria
and nust be nmet. The next five are considered balancing criteria and are used to conpare technical and cost
aspects of alternatives. The final two criteria (State and Community Acceptance) are considered nodifying
criteria. Mdifications to renedial actions nay be nade based upon state and | ocal comments and concerns.
These were evaluated after all public comments were received.

A _Threshold Criteria

1. Overall Protection of Human Health and the Environnent

Overall Protection of Human Health and the Environment addresses whether or not a renedy provides adequate



protection and descri bes how ri sks posed through each pathway are elimnated, reduced, or controlled through
treatnent, engineering controls, or institutional controls.

Al of the alternatives, except the no action alternatives (DSS-0, EPS-0, HRL-0, OSS-0, and GN#0) woul d
provi de some protection of human health and the environnent. DSS-3 is protective because it renmoves and
treats the contam nated soils at the Discolored Soil Site. Aternative EPS-1 is protective because it
renmoves and properly di sposes of the contam nated soils at the Ephemeral Pool. Exposure to asbestos (the
principal threat) at the Landfill would be prevented by providing an asbestos-landfill cap (Al ternative
HRL-1) to contain the soils by preventing w ndbl own dust. Alternative GV¥1 prevents exposure to contam nated
groundwat er while the contam nation attenuates to | evels that do not pose undue ri sks.

Alternative DSS-1 woul d reduce the levels of BEHP, but it nmay not be conpletely successful because the
technol ogy i s unproven beyond | aboratory scale tests. Alternative DSS-2, EPS-2, and EPS-3 would be fully
protective of human heal th and the environnent because these alternatives woul d destroy the contam nants at
the sites. Alternative HRL-2 would al so prevent exposure to asbestos. Goundwater Alternatives GVN2A GWN2B,
GV 3A, and GV 3B woul d be protective by preventing exposure and would al so utilize groundwater extraction and
treatnent for some accel eration of cleanup.

Alternatives O8S-1 and OSS-2 woul d neet the renedial action objectives. For Alternative O8S-1, protection of
human health woul d be provided by reducing the risks through renoval and offsite disposal. Aternative OSS-2
woul d achi eve protection through incineration.

2. Conpliance with ARAR s

Conpl i ance with ARAR s addresses whether a renedy will neet all of the applicable or relevant and appropriate
requirenents (ARAR s) of other Federal and State environmental |aws and/or justifies a waiver.

Soil alternatives DSS-2, DSS-3, EPS-1, EPS-2, EPS-3, HRL-1, HRL-2, OSS-1, and OSS-2 can neet all identified
ARAR s. Alternative DSS-1 nay not be efficient enough to neet cleanup |evels wthout additional controls
(e.g. institutional controls and/or capping). The "No Action" alternatives do not conply with ARAr's.

G oundwater alternatives GM1, GN2A GWN2B, GM3A, and GV 3B woul d achieve ARAR s, although the tineframes
vary from 16 years to 25 years.

B. Primary Balancing Oriteria

Because the "No Action" alternatives are not protective of hunman health and the environnent and do not conply
with ARAR s, they are not considered further.

3. Long-Term Ef fecti veness and Per manence

Long- Term Ef f ecti veness and Pernanence refers to the magnitude of residual risk and the ability of a renedy
to maintain reliable protection of human health and the environment over tinme once cl eanup goal s have been
net .

Alternatives DSS-2, DSS-3, EPS-2, EPS-3, and CSS-2 have the hi ghest degrees of effectiveness and permanence
because they enploy incineration to destroy the contanm nants. Alternative DSS-1 would be permanent, but the
t echnol ogy i s unproven beyond | aboratory-scale tests. Both HRL-1 and HRL-2 will be effective for the life of
the caps. The estimated useful life of landfill caps is 30 to 50 years. |In practice, the useful life of the
asbestos cap could be nmuch | onger depending on site conditions and use. Alternative O8S-1 has a hi gh degree
of | ong-term pernnanence because contam nants are renoved offsite to a controlled facility. Al of the
groundwat er alternati ves woul d be expected to provide |long-termeffectiveness once cleanup goals are
attained. As noted above, the tine-franes to achi eve cleanup goals vary.

4. Reduction of Toxicity, Mbility, or Volune through Treatnment or Recycling

Reduction of Toxicity, Mbility, or Volume through treatnent is the anticipated perfornance of the treatnent
technol ogi es that may be enpl oyed in a renedy.

Soil Alternatives DSS-2, DSS-3, EPS-2, EPS-3, and OSS-2 utilize treatnent to reduce contam nant vol une,
nobility, and toxicity. Aternative DSS-1 also utilizes treatment, but as previously described, the degree
of reduction is unproven. Goundwater Alternatives GM¥2A GN2B, GM3A and GV 3B all enpl oy technol ogi es
that woul d reduce nobility and volume. Goundwater Alternatives GN#2B and GN¥ 3B al so reduce TCE toxicity by
destroying the TCE

5. Short-Term Ef fecti veness

Short-Term Ef fectiveness refers to the speed with which the renedy achi eves protection, as well as the



remedy's potential to create adverse inpacts on human health and the environment during the construction and
i mpl enent ati on peri od.

Al of the soil alternatives would create sonme |evel of short-termrisk until the actions are conpl eted,
however workers and nearby residents would be protected during site activities by engi neered and

adm ni strative controls. The actions described in soil alternatives DSS-2, DSS-3, EPS-1, EPS-2, EPS-3,
HRL-1, HRL-2, and OSS-1 could be conpleted within a 6 to 9 nonth tine-frame. Alternative DSS-1, due to the
uncertainties associated with biorenediation, and A ternative HRL-2, which requires specialized equi pnent
toinstall the synthetic liner, would take longer to conplete. Alternative OSS-2 would take 1 to 2 years to
inplenent. Alternatives GM3A and GN# 3B woul d achi eve cleanup goals in the shortest tinme-frane
(approximately 16 years). Emissions fromthe air stripper used in GV¥2A and GN¥3A are relatively | ow and
shoul d not require additional treatment. Neither the active nor passive alternatives pose any undue risks
for inplenentation.

6. Inplementability

Inpl erentability is the technical and administrative feasibility of a remedy, including the availability of
nmaterial s and services needed to inplenent the solution.

Al of the soil alternatives can be inplenmented, although with varying degrees of difficulty. Mbbilizing an
onsite incinerator (required for DSS2, EPS-2, and OSS-2) poses additional difficulties. The biorenediation

option (DSS-1) would require treatability testing prior to inplenentation. Al groundwater alternatives are
readi |y inpl ement abl e.

7. Cost

Cost includes capital and operation and mai ntenance costs. The estinmated costs are present worth costs
(capital costs plus annual costs over the life of the project, with a 5%discount rate).

The estimated costs of the Discolored Soil Site alternatives range from $997,000 to $2,131, 000.
The estimated costs of the Epheneral Pool alternatives range from $356,000 to $1, 391, 000.
The estinmated costs of the Horn Rapids Landfill alternatives range from $2, 839,000 to $6, 813, 000.

Alternative O8S-1, Ofsite Disposal, is estimated to cost $4,455,000, while Aliternative OSS-2, Onsite
Incineration, is estimated to cost $7,974, 000.

The estimated costs of the groundwater alternatives range from $1, 059,000 to $9, 970, 000.

C.__Mdifying Oiteria

8. State Acceptance

State Acceptance indicates whether, based on its review of the Final R /FS Report and Proposed Plan, the
State concurs with, opposes, or has no comment on the preferred alternative.

The Washington State Departnent of Ecol ogy concurs with the selection of the final remedial alternative
described in this ROD. Ecol ogy has been involved with the devel opnment and revi ew of the Renedi al
Investigation, Feasibility Study, Proposed Plan, and Record of Decision. Ecology comments have resulted in
significant changes to these docunents and has been integrally involved in determning which cl eanup

st andards apply under MICA.

9. Community Acceptance

Community Acceptance refers to the public's support for the preferred renedial alternative and is assessed
following a review of the public coments received on the Final RI/FS Report and the Proposed Pl an.

On June 30, 1993, a public neeting was held to discuss the Proposed Plan for the 1100 Area. The results of
the public neeting and the public conment period indicates acceptance of the preferred renedial alternative,
wi th some exceptions, one of which resulted in a minor deviation fromthe proposed plan. Comunity response
to the renedial alternatives is presented in the responsiveness sumrary, which addresses questions and
comrent s recei ved during the public comrent period.

X. SELECTED REMEDY



The selected renedy for the 1100 Area NPL Site includes Ofsite Incineration of BEHP-Contam nated Soils at
the Discolored Soil Site (Alternative DSS-3), Ofsite D sposal of PCB-Contam nated Soils at the Epheneral
Pool (Alternative EPS-1), an Asbestos Cap at the HRL (Alternative HRL-1), and Ofsite Disposal of

Cont ami nated Soil and Debris fromthe 1100- EM 2, 1100-EM 3, and 1100-1U-1 QOperable Units (Alternative OSS-1).
The sel ected renmedy al so includes Natural Attenuation and G oundwater Mnitoring for Conpliance with MCL's
(Alternative G¥1). Table 23 sumarizes the risk reduction of the selected renedy.

O the nine criteria described above, the criteria which weighed heavily in the decision are Long-Term

Ef fectiveness, Inplenentability, and Cost. The conponents of the selected renedy achi eve the best bal ance of
these three criteria. Among the DSS alternatives, Aternative DSS-3 provides for the highest |evel of
long-termeffectiveness and i nplenentability, but it does have the highest cost. Alternative EPS-1 has a

| esser degree of

long-termeffectiveness than the other EPS alternatives, but it is very inplenentable and has the | owest
cost. The asbestos cap for the Horn Rapids Landfill (Alternative HRL-1) has the better long-term
effectiveness, inplenentability, and the | owest cost of the HRL alternatives. Aternative OSS-1 has the

| owest cost and better inplenentability, although the long-termeffectiveness nmay be slightly less. The
groundwat er alternatives are approximately equal in terns of long-termeffectiveness and inplenentability,
but GV¥1 has a significantly |ower cost.

The total estinated costs of the remedy are $10,840,000. The prelimnary design considerations described in
this ROD are for cost estimating and are subject to change based on the final renedial design and
construction practices.

A _Ofsite Incineration BEHP-Contam nated Soils

Soil fromthe Discolored Soil Site which is contam nated with BEHP above the MICA cl eanup | evel of 71 ng/kg
will be renoved and transported to a permtted, offsite incinerator. After incineration, the residuals wll
be di sposed of in that facility's ash disposal landfill. This will prevent exposure to soils contam nated
with BEHP above the cleanup | evel. The approximate volume to be excavated is 100 cubic neters (130 cubic
yards). During the excavation, sanples will be taken to nonitor progress. Confirmation sanples will also be
taken to verify that cleanup |evels have been net. The site will be regraded.

B. Ofsite Disposal of PCB-Contam nated Soils

Epheneral Pool Soils contanminated with PCB' s above the MICA cleanup level of 1 mg/kg will be renoved and
properly disposed of at a TSCA-pernitted, offsite landfill. This will prevent exposure to soil containing
PCB s above the cleanup level. The estimated volume is 125 cubic neters (165 cubic yards). Confirmatory
sanpling will be perforned to verify that the cleanup level is met.

C. Asbestos Cap

The Horn Rapids Landfill will be closed as an Asbestos Landfill in accordance with the Asbestos NESHAP (40
CFR 61.151). This will prevent exposure to asbestos-containing dusts. Prior to installation of the cap, a

| ocalized area of soil that is contaminated with PCB's will be renoved. This area is centered around a vadose
zone borehole in the Horn Rapids Landfill (borehole HRL-4). Approximately 226 cubic meters (296 cubic yards)
of soil contaminated with PCB' s above 5 ng/kg will be renmoved and transported to a TSCA-pernitted, offsite
landfill. Both field nmonitoring and confirmatory sanpling will be perforned to ensure that the 5 ng/ kg |evel
is met.

D. Ofsite Disposal of Contami nated Soil and Debris

Soil and debris fromthe sites in the 1100-EM 2, 1100-EM 3, and 1100-1U-1 Operable Units (from Table 5-1 from
Volume |V of the RI/FS Report) which are contaninated above the levels in Table 19 will be renoved and
disposed in a permtted offsite landfill. Field nonitoring will be perforned during excavation and then
sanples will be taken and anal yzed to confirmthat the cleanup | evels have been net.

E. Natural Attenuation and G oundwater Mnitoring

Conti nued groundwater monitoring is necessary to verify nodel ed predictions of contam nant attenuation and to
eval uate the need for active renedial measures.

The nonitoring systemwill be designed and optimzed to confirmthat attenuation is occurring. The
nmonitoring frequency will be selected to ensure that achievenent of the RAO s can be verified. |If nonitoring
does not confirmthe predicted decrease of contaminant levels as estimated in the RI/FS, DCE, EPA, and

Ecol ogy will evaluate the need to perform additional response actions.



Approxi mately six groundwater nonitoring wells will be used to determ ne when the Renedial Action Objectives
have been attained and to evaluate the need for further actions. The wells will be sanpled periodically. In
addition to TCE and nitrate, the nonitoring programw |l at a minimum anal yze for vinyl chloride and

1, 1-di chl or oet hene, since these conmpounds are breakdown products of TCE. Specific criteria for conpliance
nmoni tori ng and deci sion-making will be devel oped during the renedial design.

F. Inplenenting Institutional Controls

Institutional controls will also be included as part of the selected renmedy. DOE will control access and use

of the site for the duration of the cleanup, including restrictions on the drilling of new groundwater wells
in the plume or its path will be enforced until the Renedial Action (bjectives have been attained. In
addition, DCE will record a notation on the deed to the Horn Rapids Landfill property as specified in the

asbest os NESHAP (40 CFR 61).
Xl. STATUTORY DETERM NATI ONS

Under CERCLA Section 121, selected renedies nmust be protective of human heal th and the environnent, conply
with ARAR s, be cost effective, and utilize permanent solutions and alternative treatnent technol ogies or
resource recovery technol ogies to the maxi numextent practical. |In addition, CERCLA includes a preference
for renmedies that enploy treatnent that significantly and permanently reduces the volune, toxicity, or
nobi l ity of hazardous wastes as their principal element. The follow ng sections discuss how the sel ected
remedy neets these statutory requirenents.

A Protection of Hunman Health and the Environnent

The sel ected remedy protects human health and the environment through soil and groundwater actions.

I mpl erentation of this remedial action will not pose unacceptable short-termrisks toward site workers.
Install ation of the ashestos cap will prevent dispersion of the asbestos. Renoval of contam nated soil will
simlarly prevent exposure. The groundwater controls will prevent exposure to contam nated groundwater.

The baseline risk assessnment for a residential scenario associated with this site estimated a cumnul ative risk
of 4 x 10[-3]. The residual risks after this remedy is estimated at 3 x 10[-5] (residential scenario).

B. Conpliance with ARAR s

The selected renmedy will conply with the federal and state ARAR s identified below No waiver of any ARAR i s
bei ng sought. The ARAR s (identified in the RI/FS) for the 1100 Area are the foll owi ng:

Chemi cal - Specific ARAR s

. Safe Drinking Water Act (SDWA), 40 USC Section 300, Maxi mum Cont am nant Levels (MCL's) for
public drinking water supplies are relevant and appropriate for setting groundwater cleanup
| evel s.

. Model Toxics Control Act O eanup Regul ations (MICA), Chapter 173-340 WAC, Method A, Method B,

and Method C risk-based cleanup |l evels are applicable for establishing soil cleanup |evels.
Action-Specific ARAR s

. Hazardous Materials Transportation Act (49 USC 18011813), Applicable for transportation of
potentially hazardous materials, including sanples and wastes.

. Nati onal Em ssion Standards for Hazardous Air Pollutants (NESHAP), (40 CFR 61), relevant and
appropriate for closure requirenments in relation to the Horn Rapids Landfill.

. RCRA Land Di sposal Restrictions (40 CFR 268) are applicable for off-site disposal of
BEHP- cont am nat ed soil s.

. M ni nrum St andards for Construction and Mai ntenance of Wells (Chapter 173-160 and 162 WAC)
Applicable regulations for the location, design, construction, and abandonnment of water supply
and resource protection wells.

. RCRA Subtitle C (40 CFR 262) establishes standards for generators of hazardous wastes for the
treating, storage, and shipping of wastes. Applicable to the transportation of hazardous wastes
i ncl udi ng the BEHP-cont ani nated soils.



Locati on-Specific ARAR s
. National H storic Preservation Act (16 CFR 470, et. seq.)
. Endangered Speci es Act (40 CFR 402)

OGher Criteria, Advisories, or Quidance to be Considered for this Renedial
Action (TBC s)

. EPA CSWER 9834. 11, Revised Procedures for Planning and |Inplenmenting Of-Site Response Actions,
Novenber 13, 1987. This directive provides procedures for off-site disposal of CERCLA wastes.

. The Future For Hanford: Uses and O eanup, The Final Report of the Hanford Future Site Uses
Wor ki ng G oup, Decenber 1992.

C. Cost Effectiveness

The sel ected renedy provides overall effectiveness proportional to its cost. The cost for Ofsite
Inci neration of the BEHP-contam nated soil at the Discolored Soil Site appears to be higher than for the
other alternatives, but the other alternatives may not conply with the | and di sposal restrictions.

D. UWilization of Pernmanent Solutions and Al ternative Treatnent Technol ogies to the Maxi nrum Ext ent Possi bl e

The sel ected renmedy utilizes permanent solutions and alternative treatnent technol ogies practicable for this
site. Treatnent was identified for the BEHP-contani nated soils at the Discolored Soil Site. No other forns
of practicable treatnment were identified.

E. Preference for Treatnent as a Principal Elenent

The sel ected remedy utilizes treatnment which permanently destroys the BEHP in the soil. The timefrane to
achieve MCL's in groundwater via the selected remedy is approxinately 25 years, which is |onger than the
tinmeframes (16 to 20 years) for remedi ati on under Alternatives GV2A, GM2B, GN¥3A, and GM3B. Because this
groundwater is not used as a drinking water source, there are no current potential risks to human health.
When consi dered agai nst the other balancing criteria, the potential reductionintinme (5to 9 years) for
the groundwater treatnent alternatives is not sufficient to offset the additional costs ($4, 000,000 to

$8, 000, 000) .

XII. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

DCE and EPA reviewed all witten and verbal comments subnitted during the public coment period. Upon review
of these comments, it was determ ned that no significant changes to the selected renedy, as originally
identified in the Proposed Plan, were necessary.

Al though not a significant change, the cleanup |level for the PCB-contam nated soil in the Horn Rapids
Landfill was |lowered to 5 ppmfrom50 ppm This change results in an estimated additional 265 cubic yards of
soi|l being renoved and was based | argely on a comment received during the public conment period.



