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CORRECTIVE ACTION DECISION/RECORD OF DECISION
DECLARATION

SITE NAME _AND LOCATION
Rocky Flats Environmental Technology Site, Operable Unit 3 Offsite Areas, Jefferson
County, Colorado

STATEMENT OF BASIS AND PURPOSE

Thus decision document presents the selected remedial action/corrective action for the
RockyFlatsEnwmnmmlTedmologySm(RFBTS)QpetableUnit(eﬂn Offsite
Areas, located near Broomfield and Westmunstes, Colorado. The seleeted remedy was
chosen m accordance with the w&vumm&mpemaﬁon
and Liability Act (CERCLA) of 1 namended&yﬁgwmnenmm
Reauthorization Act of 1986 The selected remedy was also chosen in accordance with the
Colorado Hazardous Waste Act (CHWA). The Resource Consérvation and Recovery Act
(RCRA) 15 admimstered in Colorado through the CHWA, by the Colorado Department of
Public Health-and Environment (CDPHE) To the exteat practicable, the selected remedy 18
%mmmmmmmmmmsmmmm
Plan (NCP)

OU 3 was mvebti and a remedy was selected 1n compliance with the Federal Facility
Anget‘.mmtargﬁwgy t Order - Interagency Agreement (IAG), signed by the U S.
Department o: (DOR), the State of Colorado and the U S Environmental Protection
Agency(EPA)onIannaty?.Z,lwI Theseleetedremd 15 also consistent with the
Federal Faciity Agreement and Consent Order - Rocky MEAM(RFCA),
signed by DO ﬂaeStabeofColmadoandBPAmJuly 19, 1996. RFCA now governs
cleanup at Flats The remedy selection 15 based on the admmistrative record for OU
3, and CDPHR and the EPA agree with the remedy selected.

OU3lsoneoﬁslxteen0U’satRoekyFlatsongmallyndeanﬁedmthclAG,mdxstheonly
one not locateq within the RFETS boundanes The RFCA consolidated many of the
ongnal sixteen OU’s, but OU 3 remamned ¢ owing both to 1ts unique geographic
location and to the fact that mvestigations and admmustrative activity for OU 3 were nearly
completed when RFCA was signed. 003xscompmedoffwrlndmdualﬂazardous
Substance Sites (IHSS’s) Contamination of the Land Surface (THSS 199), Great Western
Reservorr (IHSS 200), Standleyldﬂ:e(mss 201) and Mower Reservorr (IHSS 202)

Theselec&edrymdyforOUS:snoacuon. BaseduponﬂwBasehneRxskAsswm:tand
the Environmental Risk Assessment contained in the RCRA Facility In on/Remedial
Investigation Report of June 1996, DOE, the lead y under CERCLA for OU
3, concludes that no action 18 appropriate for OU 3 The RFVRIk concludes that all
THSS’s within; OU 3 are already in a state protective of human and the environment.
The NCP provides for the selection of a no action remedy when an OU 13 1n such a
protective statp. 'I‘herefo;e,noxemedmlachonmgmﬂingOU?aetany of its constituent
THSS's 1s wasranted.

DEQLABAIIQ&W
DOE, mconsg tatton with CDPHE and EPA, has determined that no remedial action 18
U 3 to be protective of human health and the environment. No hazardous
m tants or contaminants will remain within the boundanes of QU 3 above
levels that for unlimsted use and unrestricted exposure, as these levels have been
calculated in the OU 3 RFI/RI Report. Smce no national health-based standards have been
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promulgated for the radioactive contaminants remaming 1 OU 3, this Corrective Action
Decision/Record of Decision will be reviewed 1n five years, consistent with CERCLA

Section 121(c), to ensure consistency with such a national standard, if one 1s later
promulgated
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DECISION SUMMARY
t i r
Rocky Flats Environmental Technology Site

The Rocky Flats Environmental Technology Site (RFETS) 1s located about sixteen miles
northwest of downtown Denver, Colorado, in northernmost Jefferson County, west of the
Cities of Broomfield and Westminster, Colorado (Figure 1) RFETS occupies
approximately 6,535 acres of Jand owned by the federal government. Most of this land
(~6,100 acres) 1s vacant buffer zone surrounding a 385-acre industrial area where most
buildings and other structures are located, and where manufacturing activities at RFETS
historically took place

RFETS 1s located along the eastern edge of the southern Rocky Mountains, immediately
east of the Colorado Front Range The site 1s located on a broad, eastward-sloping
pediment capped by Quaternary alluvial deposits known as the Rocky Flats Alluvium. The
pediment surface 1s dissected by several east to northeast trending stream valleys, the bases
of which hie up to two hundred feet below the top of the older pediment surface In places,
these valleys cut into the underlying bedrock, but 1n most places the bedrock 1s hidden
beneath colluvium that has collected along the valley slopes RFETS elevations range from
about 5,800 feet to about 6,000 feet above mean sea level

The main surface water features at RFETS are Rock Creek, North and South Walnut
Creeks, and Woman Creek. These creeks are ephemeral/intermuttent 1n nature, except in
reaches of Walnut Creek that receive discharges from the RFETS sewage treatment plant.
North and South Walnut Creeks and Woman Creek are impounded 1n places along their
lengths by three series of holding ponds (the A-, B-, and C-sertes ponds, respectively)
The purpose of these ponds 1s to retain water 1 the event of an industrial discharge from
RFETS Water from Pond C-2, located in the Woman Creek drainage and which drains
water from the 881 Hullside south of the industrial area, was pumped to the Walnut Creek
daversion ditch and routed around Great Western Reservorr Following completion of the
Standley Lake Protection Project, C-2 water 1s now released directly to Woman Creek

Land use within ten mules of RFETS (including Operable Unit 3) includes residential,
agricultural, industnial, parks and open space, vacant and 1nstitutronal classifications Most
residential use 1s located northeast, east and southeast of RFETS Commercial
development occurs near Jefferson County Aurport, located about three miles northeast of
RFETS, and north and southwest of Standley Lake Quarrying and mining for sand,
gravel and coal take place on RFETS or within five mules of the site Irngated and non-
urigated croplands, producing primanly winter wheat and barley, are located primanly
northeast and southeast of the site  Much of the vacant land around RFETS 1s rangeland

Operable Unit 3

Operable Unit 3 (OU 3) is €omposed of four Individual Hazardous Substance Sites, or
IHSS’s IHSS’s are specific locations where hazardous substances, solid wastes,
pollutants, contaminants, hazardous wastes or hazardous constituents may have been
disposed of or released to the environment from Rocky Flats at any time in the past The
four THSS’s that comprise OU 3 are THSS 199, Contamination of the Land Surface, THSS
200, Great Western Reservorr, IHSS 201, Standley Lake, and IHSS 202, , Mower
Reservorr Their locations are shown n Flgure 1



Final CAD/ROD, Operable Unut 3 411897

: gan
was dissolved m 1975 The Rmmbmﬁﬁevelopmun assumed
responsibility for Rocky Flats 1977, whmtheDepMof was created.
Prior to 1992, RFB‘I‘S&gagedmthewoductxonofnudeamé components

of atomic weapons, using plutonium, usanium, beryllinm and stainless steel as the
matenals. In 1992, thenuclearpmducuonmonwasmpmanéby 1995, all
production at RFETS had ceased. RFETS has been rededicated to a mission of
environmental cleanup and safe management of nuclear materials remaining on site

Portions of OU 3, mmﬂyuamﬂtefweﬁeﬂd@mwﬁom%m&em
contain low-level deposits of radionuchdes via wind-borne or surface
wammnofffnpmtheRFEI‘S?{EPﬁmzu y sousce for some of the observed
radionuclides in the OU 3 IHSS’s Tho deposits of radionuclides at the 903 Pad, located
m@Mmmmmm&w&mmm
taming lathe coolants and phutonmum. These drums were stored af the 903 Pad from
1958t01968 éuring which time the drums corroded and the Iathe coolant and plutonium

leaked onto soils. mdmmmun&gnmmvﬂvmmd
ggénpt;xg% hd area 1n 1969 and an asphalt cap was subsequently placed over the entire
area.

Reconstruction of the RFETS surface water holding ponds between 1970 and 1973 15 also
a primary source for some of the degosits of radionuctides observed m THSS 200 Prior to
1979, process | water from decontamination operations and the laundry plant effluent
were through a series of ponds located along South Walnut Creek, before the
stream left and entered Great Western Reservoir  The holding pond reconstruction
may have resujted m the resuspension of sediments containing radionuchdes that were
ulnmatelyumpponeddownstmammem‘#emkesmm

Othmpommgsmnmofmdtmﬁdesmmmdmmmmanéby
pmwousmearchem,&xtmpmbaﬁyhsssxgmﬁmtthmthetweafmmed
sources These other sources melude possible low-level air emissions during the early

years of Plant bperation, a fire in Buildmg 771 on September 11, 1957, and a fire in
Bmldmg 776 on May 11, 1969.

In 1975, swit was filed former RFETS contractors Rockwell International and Dow
Chemucal Corgpany and the Unsted States as defendants in an action claiming that Iand
mmediately epst of RFETS (land east of Indiana Street that 1s withm the area of
OU 3) had be¢n by the release of radionuclides from: RFETS suit was -
settled sn Dec¢mber 1 AspmofmesemmleffemmCountyaeqnﬁedems
ofthelandm on and the City of Broomfield acquired 100 acres The City of
WMWstmm The
settlement called for'the question (known as the “Remedy Lands”) to be tilled
andthenmvegetatedby maneffmtwtedwethesutﬁeeeonmmﬁomof
radionuchdes. Tilhng did successfully reduce the surface concentrations of radionuchdes,
but revegetation has proven difficult. Thmnhavebeeamo&wrqummuﬁm&
mveget&e&ehnd&mkﬁm%mtysl%émqtm

2;1 and%%%l %Wgw,&uﬁi&wmmb&mm aod
ency orado Department of Health signed the Federal Facility Agreement
Consent Order, also known as the Interagency Agreement or IAG The IAG divided

e e} P S "R
S . V" Bt S addl Tamine
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RFETS and the surrounding lands into sixteen OU’s, and specified that OU 3 be divided
mnto the four IHSS’s shown 1n Table 1 OU 3 was mvestigated pursuant to the guidance
set forth 1n the IAG, and the RCRA Facility Investigation/Remedial Investigation (RFI/RI)
Report was released 1n August 1996

On July 19,1996, DOE, EPA and CDPHE signed the Rocky Flats Cleanup Agreement
(RFCA), which superseded the IAG RFCA consolidated many of the OU’s at RFETS
mto two larger OU’s the Buffer Zone and the Industrial Area. OU 3 remained separate
under RFCA, owing both to 1ts umique geographic location and to the fact that
mvestigations and admmstrative actions at OU 3 had been nearly completed at the time
RFCA was signed

1ghl f i

DOE submutted the final RFI/RI Report for OU 3 to EPA on July 11, 1996, following
resolution of final comments by EPA, CDPHE, the City of Broomfield and the City of
Westmunster Regulatory approval to release the OU 3 Proposed Plan for public comment
was granted on August 7, 1996 The Proposed Plan was released for public comment on
August 7, 1996 A public hearing on the OU 3 Proposed Plan was held on September 18,
1996, at the Arvada Center for the Arts and Humanities in Arvada, Colorado Citizen
comments received at the public hearing were recorded, responses to those comments are
included 1n the attached Responsiveness Summary The public comment period for the OU
3 Proposed Plan ended on October 11, 1996 Wrnitten comments on the Proposed Plan
were received from the City of Westmunster and the City of Broomfield. Responses to
these written comments are also included 1n the attached Responsiveness Summary

The _Scope le of

The IAG established OU 3 as one of sixteen original Operable Unuts at RFETS, 1t 1s the
only one of these sixteen OU’s that addresses past releases of hazardous substances off
RFETS property The selected remedy 1n this Corrective Action Decision/Record of
Decision (CAD/ROD) 1s no action Based upon the results of the OU 3 RFI/RI Report, the
IHSS’s within OU 3 have been determined to be 1n a protective state with regard to human
health and the environment. Therefore, no remedial action regarding these IHSS’s 1s
warranted

The CAD/ROD, and the RFI/RI report upon which the CAD/ROD and the OU 3 Proposed
Plan are based, consider past releases of hazardous substances within the IHSS’s 1n OU 3,
the risks that these releases pose to human health and the environment, and the need for
action, if any, based upon those nisks The CAD/ROD does not consider potential future
releases from RFETS, nor does 1t consider ongoing monitoring or pollution prevention
programs that serve to detect or prevent such future releases Numerous such programs are
currently 1n place at RFETS, mandated by Federal or State law, or by enforceable
compliance agreements None of these programs 1s a condition of this CAD/ROD
However, examples of such programs include

4

* Point source discharge and stormwater monitoring, for non-radiological
parameters, conducted under the Site’s National Pollutant Discharge Elimination
System (NPDES) permit, 1ssued pursuant to the Clean Water Act ,

e Groundwater and surface water monitoring (including stations at the RFETS
boundary) for a range of parameters, including plutonium-239/248-and americium-
241, conducted pursuant to RFCA requirements,
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* Monijtoring for radioauchde air emissions to demanstrate comphiance with
NWB&MW&WMWMW&

mmandm@mo{mmwmwm
tmatnmtf sequired by the Stie’s permit issued under the Colorado
HazardousWaswAcE: '

* Mamtenance of a Spill Prevention, Control and Countermeasures/Best
Management Plan, required by the Site’s NPDES peemit; and,

* Procedures to Prevent Hazards and a Contingency Plan, contained in the Site’s
Murdomwampemmmmdmummﬂzwlmwmm

RFEersconunmngtocommlssimam expmstocomhmemhonﬁw
environmental chenustry of again pot a condition of this CAD/ROD, the
is expected to provide information on the poténtial for actnide nugration at RFETS.
turn, this information will be used to guide future remedial and management actions at
RFETS, m&lglpmmvmwm&poﬁmmyofoﬁxmm

Geology and Ilydrogeolagy

Surﬁcudg mOUSmchwmdbyQaawmmyAgemcomom&depomsof
peﬂmntandmaeeaﬂmm slope-wash colluvium and loess, landslide
depos1 y-fill alloviam. Recogmzed pediment and terrace alluvium formations in
OU 3 include VexdosAlluvmm( cemented boulders, cobbles and coarse sands,
located around Standley Lake and Great Western Reservow), the Slocum Allavium (cobble
gravel and clayey coarse sand with mtca, found along Woman Creek and the Smart Ditch),
and the Alluvium (red- to yellow-brown sand, pebbles and cobbles i a clayey silt
to sandy found along Woman Croek). wash colluvium of Pleistocene age
occurs along valley sides.on Woman and Walaut mﬁuwemmofOBB
near the RFEFS boundary, and Pleistocene loess deposits are m
altuvial terracgs south of Standley Lake Landslide ofﬁastmm
agearemostabundantmﬁxekock&wkdmnage. ell recards from private wells 10 OU
3 suggest that jn general, surficial deposits in the area yange from 15 to about 50 feet in
thuckness, although landshde deposits along Rock Creek can be up to 100 feet thick.

WmlmmOUSBmwmommwmmm
Formation and the Laramue Formation. Both are Cretaceous-ag «mmr
e, atiron byl e
uppermost ormation in coptains yaﬁmes ystones
asweuassonpsﬂtsmnesmmyem@mm AmphocFoxmmonlm
unconformably beneath the land surface, and w penetrates the Formation to depths
between 10 mmmvmtyofm&e Formation has a thickness
of up to 50 fest. mmmm&mmmmdmnmtsof

two main an upper, ystoneumt.mdalowerunitcom:mn%
sandstones. mmamm thickness of about feet,of
which the upper unit 18 600 to 30Q 800 fect thick and the lower unst is about 300 feet thick. The

Laramie Formation 1s underjaia by the Fox Hills Sandstone, a regionally important aquufy
1 the Denvez Basin. RMEMIM&‘B@ taha;law—mga =
narrow outcrapping west of RFETS along the base of the Range.

g

. =

[ Y
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At RFETS, groundwater in the Rocky Flats Alluvium (the uppermost unit at RFETS,
generally absent from OU 3) 1s recharged by surface precipitation or man-made sources,
and flows laterally along the top of the Arapahoe formation, expressing itself as seeps
along the upper reaches of Woman, Walnut and Rock Creeks The low transmissivities of
the Arapahoe and Upper Laramie formations effectively preclude deep vertical migration of
groundwater (and any associated contaminants) from the shallow aquifer at RFETS There
1s , therefore, no direct connection between the shallow groundwater at RFETS and
groundwater 1n OU 3

While there are numerous private wells known to have been drilled in OU 3, himuted
information 1s available 1n the form of dnlling records held by the Colorado Department of
Water Resources Based upon these records, wells in OU 3 were completed 1n sandstone
deposits within (presumably) the Arapahoe or upper Laramie Formations, at depths ranging
from 35 to 275 feet

Surface Water Features

Four main drainages traverse OU 3 Big Dry Creek, Woman Creek, Walnut Creek and
Rock Creek. Of these, only Woman Creek and Walnut Creek have significant possibilities
of having been affected by activities at RFETS Woman Creek flows eastward across
RFETS and mto OU 3, south of the RFETS industrial area The Woman Creek drainage
contains two impoundments on RFETS Pond C-1 1s a small (1 7 million gallon), on
channel pond with little retention capability Pond C-2 1s a larger (22 6 million galions),
off-channel pond that collects water from the south side of the RFETS industnial area via
the South Interceptor Ditch Water from Pond C-2 was previously pumped to the Walnut
Creek drainage, where 1t flowed 1nto the diversion ditch around Great Western Reservorr,
but 1s now pumped directly to Woman Creek.

Woman Creek flowed into Standley Lake until November of 1995, when Woman Creek
Reservorr, part of the Standley Lake Protection Project, was completed The Standley
Lake Protection Project was constructed by the City of Westminster using grant funds
provided by DOE

Walnut Creek also flows eastward from RFETS into OU 3, and has two main branches
(North and South Walnut Creek) which merge before the creek crosses the RFETS east
boundary The two branches of Walnut Creek on RFETS are impounded by two senes of
holding ponds (A-1 through A-4 on North Walnut Creek and B-1 through B-5 on South
Walnut Creek) On RFETS, Walnut Creek drains the majonty of the industrial area, and
receives discharges from the RFETS sewage treatment plant Walnut Creek flowed directly
mto Great Western Reservorr until 1989, when the City of Broomfield constructed a
diversion ditch around the reservoir to lower Walnut Creek

OU 3 contains four sigmficant surface water impoundments Great Western Reservorr,
Standley Lake, Mower Reservoir and Woman Creek Reservorr Great Western Reservoir
15 a 3,200 acre-foot capacity reservorr, located about 1/2 mile east of the RFETS east
boundary It was origindlly’constructed as an irrigation supply reservorr, but which now
serves as one of the primary drinking water supplies for the City of Broomfield. The
primary source of water to Great Western Reservoir 1s from Clear Creek, delivered via the
Church Ditch

The Great Western Reservoir Replacement Project was begun i 1991 by the City of
Broomfield, and 1s being funded primarily through a DOE grant Thus Project will provide
an alternate water supply (from the Windy Gap Project) for the City of Broomfield, as well
as transmussion and treatment facilities for the new water supply With the completion of
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this Project, expected by the end of 1997, Grca!WemRemvmxwxnnplongerbeused
as:pldnnﬁngwme:mpply mdkewmmmtommginﬁwu
supply reservoir

Standley Lake is a 43,000 acre-foot reservorr which supplies drinking water to the Cities of
‘Westmunster, Northglenn, Thomton and Federal Heights as well as irrigation water
SW@L&&WMZ&QW&&MW Its
primary source of water 18 also from Clear Creek, delivered via the Farmers® Highline
Canal, Croke Canal and the Church Ditch.

Mower Reservorr 1s a relatively small (about 45 acre-feet) agricultural reservorr located
between Standley Lake and Great Western Resesvoir, about 1,400 feet east of the RFETS
cast boundary. Mower Reservoir s fed by Mower Ditch, which transports water from
Woman Creek from a point within the bmméary Mower Reservoir was vately
owned until December 1995, when 1t was purchased by gdw

purchase was funded by DOE as a Supplemental En Sﬂ}pmmntm
tbeToﬂmgAgmexmt,whwhwasappwdedmtﬁeiAG The Tolling Agmenmta!lcwe&
DOE to fund SEP"s 1n Lieu of penalties for violations of the IAG

Woman Creek Reservorr is an 850-acre-foot detention reservour that captures and holds
Woman Creek flows until they are pumped to the Walnut Creck drainage downstream of
Great Western Reservorr  The purpose of Woman Creek Reservoir is to capture any
nught leave RFETS via Women Creek. Woman Creek Reservour
xsdwgmdmme wmemuapmd 100-year flood on Woman Creek, and 13

50 a5 to fmthcseq:mmleaptme,mngmdm}mofmr
from Woman

Terrestrial and Aquanc Ecology

OU 3’5 terrestrial ecology has been extensatvely altered by human activity, especially
and construction, such that essentially no undisturbed areas remain.

The dommant 1s shert-to-mud-grass prairie that has been moderately to
heavﬁyymfﬁ%mbﬂ3mw%of&%w%m

grasslands andioccasional some stream bottoms. Mower Reservorr and the
ditch leading tq 1t contamn the most stands of nparian vegetation m the OU 3
study area. .

Despate the diy habitat, a variety of animals reside in, or wander through, OU 3

Notable ts include bull snakes, rattlesnakes, a variety of hawks, black-tailed prane
dogs, coyote agd mule deer Bald eagles are locally common around Standley Lake,
especially in , and a breeding pair there fledged one young m the spring of 1996

'I‘hePrebIe’sxgeadow (Zapus hudsonius preblei) 1s a species that occurs 1n
seve:dstteam %&mmuammmam
Species Act. Some masginal habstat for this mouse has been
cmgedm(ﬁn along tib drainages and around the reseryoirs. DOR has not conducted
speaﬁcﬁlycoaﬁrmmdenytha of Preble’s meadow jumpin;
3%% memmmmwm&

mouse mOU

There are both lotic and lentic aquatic habstats 1 QU 3 The bioti community in streams 1s

Tmuted to a few, becayse of low, hughly variable stecem flows. Of
themmh%:" Gmatvﬁ has the Jeast diverse awmbhge;consxmg
pummiyofc?p suckers and mmnows. Mower Reservour 1s stocked with smallmouth

10
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bass Standley Lake 1s open for recreation and contains a variety of stocked game fish,
mncluding rambow trout, walleye, catfish and yellow perch. Mower Reservorr 1s the only
one of the three with substantial amounts of emergent and submerged aquatic vegetation
Woman Creek Reservorr has been designet and will be operated to discourage the
establishment of fish populations or any other type of aquatic community

Population and Land Use

Over 2 2 million people live within a 60-mule radius of Rocky Flats The OU 3 RFI/RI
Report estimated that, in 1994, approximately 10,800 people ived within a five-mile radius
of RFETS Most of these people lived 1n subdivisions located erther in Broomfield or in
Westmunster, especially northeast, east and south of Standley Lake The nearest school to
RFETS 1s Witt Elementary School, about 2 7 mules to the east The population near
RFETS 1s projected to increase substantially in coming years, with nearly 18,000 persons
expected to live within five miles of RFETS 1n 2005 and about 24,000 persons expected to
hive 1n that area by the year 2015

Land use in OU 3 immediately east of RFETS, covering most of the lands around and
between Great Western Reservorr and Standley Lake 1s open space The use of these lands
1s controlled through zoning restrictions and perpetual land use restrictions contained 1n
existing City of Broomfield and City of Westmunster deeds of ownership These
restrictions make the development of these lands for residential or commercial use very
unlikely These lands include the land which was the subject of the 1975 lawswit and 1984
settlement agreement, and the portions of IHSS 199 which exhibit the highest soil
concentrations of radionuchdes mm OU 3

Eastward, beyond the open space lands immedaately to the east of RFETS, commercial and
recreational development continues to take place at Interlocken, north of the Jefferson
County Awrport Further commercial development 1s anticipated south of the arport, and
immediately south of RFETS at Jefferson Center Properties Continued suburban
expansion 1s also anticipated in the area south and southeast of RFET'S, primarnly around
Standley Lake, and in western Arvada along the 64th Street corndor

he Nat n nation in
Contaminants of Concern

The RFI/RI evaluated sampling datain OU 3 Based on these data, DOE, EPA and
CDPHE selected Contamunants of Concern (COC'’s) for OU3 COC'’s are those chemicals
that may contribute significantly to human health risks and which n turn were fully
evaluated i the Human Health Risk Assessment in the RFI/RI Report COC’s were
selected according to the toxicity of a given chemucal, the frequency of detection 1n the
sampling, a prehminary screemng of the risk posed by the chemucal and comparisons of
concentrations 1n OU 3 to background concentrations (Background so1l and sediment
concentrations were determined using data from the Rock Creek Drainage Reservoir and
stream sediments are not‘directly comparable to one another, owing to the differences 1n
flow regimes However, a study conducted by DOE 1n 1994 to determune regional
background concentrations of hevy metals and radionuchides demonstrated that
concentrations of these substances 1n the Rock Creek samples were representative of
background, and that their use for comparison purposes was appropriate ) COC’s were
selected by IHSS and by individual environmental medium within each IHSS Plutonium-
239/-240 and americium-241 1n so1l 1n IHSS 199, and plutonium-239/-2404n surface
sediment 1n Great Western Reservoir (IHSS 200) are the only COC’s 1dentified for OU 3

11
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Soils in OU 3 (IHSS 199)

Three data sets were used i the RFVRI Report to define the nature and extent of hazardous
substances in surface soil in IHSS 199. These were the RFI/RI data set (144 samples
collected from 61 ten-acre plots in QU 3), the Remedy Lands data set (47 surface soit
samples eollected from tilled and untilled portions of the Remedy Lands cast of RFETS),
and the Rock Creek data set. The Rock Creek data set was used to detesmine background
mnmt&msofplummmdmmmagmwmch&eothﬁsmldmgtswm

mpared. Surface soils 1n OU 3 were not analyzed for other hazardous substances in OU
3, mclud% lhmnmdhuvymmh Surface soil sampling for beryllum and heavy

U 2, immediately upwind of OU 3, showed that no metals were present there at
Ieve!sabevebackgmmd,!eadmgm&ecomhmm&atadmnﬁsmhngmev3m
not warranted.

mm&e&dmwmdmdthatupper—bomd va}n&(ﬂwmn lus two
standard deviations) were 0.09 picoCunes plutonium-239/-240 and
004 pCi/g for americrum-241 Based on xesnlfs,l oftheél in the RFI/RE
datasetandﬂlofthem&esmtsmbs kwlsof

plutonium-2394-240 and/or americium-241 tlwmgbowbwkgmm The
highest surface soil level for mm-mmmmmmdadmsmﬁe

U1A from the emedy lands UlA was taken from a location
approxunately 1800ﬁeteastofthe cast and about 1,500 feet south of the
wmendofGMWmRem The value of amencium-241 (0.52 pCi/g)

occurred m sample plot PT14192, located across Street from the RFETS east gate
The anthmetic inean of all values i both the RFI/RI data set and the Remedy Lands data set
15 0 057 pCy/g for plutonum-239/-240 and 0 017 pCy/g for americium-241

mm@ammmammmmwommmmzm

distribution of plutomum-239/-240 and amencium-241 at and around RFETS. This
appraisal considerec mm&emﬂdﬂasetsed@dhyamofm
on and off RFET Abom7503mﬁnesoﬂsampk were;vaﬂabiemmmhers,
whousedstahsﬁca! to plot ssopleths of 2397240 and americiuni-241
so:l mOU mmbmmmmmpmofaplmofw

plutonium and americium 1n soils extending directly east of the 903 Pad at
RFBTS castwafdpnsttheRFB'fSasstgate. The analys:s also indicates that soil levels
drop cByeﬂtomeTS and return to background two to three miles cast of the
Final&ﬂns analysis suggests that windhlowndmalof
the 903 Pad primary source of plutoninm and amencium in
surfacesoﬂsmﬂUS

To deternune the nature and extent of hazardous substances in subswrface soils m OU 3,
the RFI/RI inc exmmﬁwnphngafelm&m located
ea&ufﬁ:eRFEl‘Sbomﬂazl Ineaehmh,mn smhamwlleeted
and americium
oemmed thasod,smfaea(teScmdwp).aaddemsedmpxﬂymm The
anthmeuc forboﬂiplummandamencxmmsoﬂsmmcmdeepwmm
than calculated § concentrations

Sediments n Gé:ax Western Reservoir (IEISS 200), Standley Lake (IHSS 201) and Mower
Reservoir (IHSY 202}

The RFI/RI gath dm&emlmsmkofsur&aeu@mtsm&emmd -
streams 1n O Saswellas 155 subsurface sediment samples from the reservoirs
Additionally, theRFIIRImcludeddatafmmIMsedmentsunplesgathcmdﬁnmStandley
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Lake and Great Western Reservorr 1n 1983 and 1984 Surface and subsurface reservoir
sediments were analyzed for heavy metals and radiological parameters, and sediments from
Mower Reservoir were additionally analyzed for volatile organic compounds These data
were compared to background values for stream sediments This companson concluded
that plutomum was the only hazardous substance 1 reservoir sediments that was elevated
above background values, and that levels of plutonium were elevated 1n at least some
sediment samples from all three reservoirs

Concentrations of plutontum 1n surface sediments were highest in Great Western
Reservorr, reaching 3 3 pCy/g, and averaging 0 27 pCi/g Plutonium levels 1n Standley
Lake peaked at 0 55 pCi/g, and averaged 0 03 pC/g The maximum plutonium value in
Mower Reservorr was 0 49 pCi/g, with an average of 0 291 pCi/g

In subsurface sediments, plutonium concentrations were again highest in Great Western
Reservoir, reaching a maximum of 4 3 pCy/g at a sediment depth of approximately 18
inches This sample was taken at the deepest portion of the reservorr, just west of the dam,
at a maximum water depth of about 40 feet A sample taken at this spot during the 1983-
1984 sampling had a plutonium activity of 5 3 pCy/g, also at a depth of about 18 inches
The maximum plutomum value 1n Standley Lake subsurface sediments was 0 38 pCi/g at a
sediment depth of about 18 inches, and the maximum plutonium value 1n Mower Reservoir
subsurface sediments was 1 11 pCi/g at a depth of about 6 inches

The RFI/RI Report concludes that waterborne transport from RFETS was the most hikely
means of plutontum deposttion to Great Western Reservoir sediments, while acolian
transport was the most significant pathway for contaminants to sediments in Mower
Reservorr and Standley Lake Comparing data gathered during the RFI/RI 1n 1992, to data
gathered 1n 1983 and 1984, the RFI/RI report finds that, 1n general, plutonium
concentrations 1n sediments decreased from 10 to 30 per cent 1n similar locations The two
data sets exhibit strongly similar vertical plutonium profiles, however, indicating that
vertical migration of plutonium 1n reservoir sediments 1s not occurring

Plutonium 1s retained as a COC only 1n surface sediments 1n Great Western Reservoir
because of the reservoir’s somewhat uncertain future in ight of the imminent completion of
the Great Western Reservorr Replacement Project Thus, the RFI/RI’s Human Health Risk
Assessment considers a residential scenario for Great Western Reservoir 1n the unhkely
event that the reservorr is drained at some future time and the land 1s released for buillding
residences Such a scenarto 1s not considered likely for erther Standley Lake or Mower
%eservou, which 1n any event have lower plutonium sediment activities than Great Western
€servolr

Other Environmental Media. Surface Water, Groundwater and Air

As mentioned previously, the only environmental media for which COC’s were 1dentified
mn OU 3 were surface soils and Great Western Reservoir surface sediments However, the
RFI/RI gathered and considered a substantial amount of data from other environmental
data, including surface water, groundwater and air

Surface water sampling concentrated on the three reservoirs in OU 3 and included sampling
for radionuchides, metals, major 10ns, pesticides and volatile organic compounds (the latter
being sampled only 1n Mower Reservoir) Fifteen samples were collected during the
RFI/RI from Great Western Reservoir, fourteen samples were collected from Standley
Lake, and thirteen samples were collected from Mower Reservorr, samples-were collected
from July to October 1992 All constituents 1n all reservoirs were either within background
levels or were not detected The mean plutonium activities for surface water in Great
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Western Reservorr, Standley Lake and Mower Reservoir were 0.002, 0 002 and 0.005
were 0 008 and 0 009 pCifl, the highest surface water activity for g

was observed in Mower Reservoir, at 003 pCy/l. Al phitoninm activities '

Commussion (0 03 pCy/l for Great Western Reservorr and Standley Lake, and 0 15 pCift

for Mower Reservorr) '

and uranim-238 in mndividual samples in the well downgradient of Standley Lake. ,
However, the mean values for these and all other radionuclides in both wells were less than
theuxr—bomdmbac@mdvﬁms(@w,m%%wmﬁmmm
uponthe anthmetic mean of the data)

Groundwater was not extensively momitored m OU 3, apart fram the two aforementioned
wells Extensive groundwater monitoring at RFETS, mcludug alfavial wells at the site
boundaty.has anﬂtmmmm n,'jpr.!uu;
groundwater The Upper Laramie Formation, which und seties RFETS, is sufficientl
impermeable apd robust so as to provide on for the regional Laramie-Fox H
Aquifer Thus, no mechanism for the off site transport of hazardous substances via the
regional aqufér exists

The ev of inhalation risk from plutomum i the RFVRI were performed
using data the Radioactive Air X , and yi arxisk of
approxunatelyil x 10-6 However, data from | were found to have
uncertamties ated with them, owing to the detection limit of the samplers used.
Therefore, data were with ultra-high volume air samplers,

volume sémpling yielded nlts for plutonum that were approx
tumes lower than those provided by the RAAMP sampling (1.9 prcoCuries of plutonium per
cubzegxaterof:iair,maw) %anneismdmmahe ' 10 detenpine the

potential for resuspension of particulates m OU 3 The RFI/RI concluded over

MmeMofOUB(M&WMM),WOf

particulates frqm surficial soils and sediments 1s limuted and occurs only rarely A hugher

mﬁdfmmmwaomamMmem»m&
relines.

Conmwzt%w:dmeyo#

i
The f plutonium and americrum, the two COC’s 1dentified for OU 3, are such
that physical, than chemical or botic, factors predonunate m determining methods of
transport and the ultumate fate of these two contaminants. The phystcal factors that have in
%psastand hic continuerto determme the distribution of plutonium and americium in
am H

I
prption —~ the binding of the contamnant to particulates, often clays, caused
by elechrical attraction at the molecular level, which often results in reduction in

mobility,

L anand
H
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-- the movement of particles and any associated
contaminants by moving water (fluvial processes), and their subsequent re-
deposition in reservouirs (through lacustrine processes), and,

3) Windbome transport -- the dislodging, transport and subsequent deposition of
particles and associated contaminants during high winds

Plutomum and americium 1n general do not manifest chemical behavior 1n the environment
that influences their transport or fate Simularly, there 1s no known biotic mechanism that
would serve to concentrate plutonium or americium in hiving orgamisms, nor do
concentrations of these elements increase at higher levels of the food chain

In soils and 1n surface waters 1n OU 3 and elsewhere where there are oxidizing conditions,
plutonium 1s present as plutonium dioxide colloids, which are 1n turn strongly adsorbed
onto clay particles Strongly reducing environments (those with little or no free oxygen)
may lessen the affimty of plutonmum for clay particles, but the RFI/RI report concluded that
this does not significantly affect the mobility of plutontum in OU 3 Basic conditions,
above a pH of 9, may also increase the solubility of plutonium, but these conditions were
not encountered 1n OU 3

Waterborne particulate transport was most significant 1n OU 3 1n transporting sediments
from ponds in the Walnut Creek drainage to Great Western Reservoir  Waterborne
transport may have also been responsible for movement of some plutonium from souls at
RFETS and 1n OU 3 mto the drainages and thence to the three reservoirs Once 1n the
reservoirs, particles containing plutonium settled out and were deposited 1n reservorr
sediments There 1s beheved to be no mechanism for transport of plutonium 1s surface
water downstream of the reservoirs 1n OU 3, based upon stream sediment samples taken
from Walnut Creck downstream of Great Western Reservorr, and from Big Dry Creek
downstream of Standley Lake

As mentioned previously, airborne transport of particulates from the 903 Pad at RFETS
was the most likely source of plutonium deposition onto surface soils in OU 3, and was
probably a source for radionuclides 1n reservoir sediments as well Since plutonium shows
an affimity for fine particles such as clays, the particles that are most likely to be transported
by wind are likely to contain elevated plutonium levels as compared to the soil itself

u a it 1
Human Health Risk Assessment

Following the selection of COC’s the RFI/RI Report evaluated the risks posed by these
contaminants in the Human Health Risk Assessment (HHRA), one portion of the Report’s
Baseline Risk Assessment The HHRA calculated the exposure to COC’s under various
scenarios, considered the potential toxic effects of the COC’s, and then calculated the risks
posed by the COC’s in OU 3 under each exposure scenario Risks were then reported as
the probability of an individtal developing cancer as a result of exposure to OU 3
contamination under one of the scenarios that were evaluated

The two scenarios evaluated were recreational and residential exposure The recreational
exposure anticipates occasional recreational use of the area (hiking, biking, picnicking,
etc ), and assumes that an individual may be exposed to OU 3 contamunants through
ingestion and inhalation of soils and through external radiation The residential exposure
scenario assumes exposure pathways through the ingestion of vegetables, milk, and meat
raised on the contamnated property, as well as through soil ingestion and inhalation, and
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throughexw Themdenﬁa}mmlﬁm contaminant
exposures, highes calculated risks, scenasio, primarily due to
the much greater exposure times in the residential scenario. .

The residential exposure scenario was apphed to plutonium snd americinn in surface soils
(IHSS 199) and to plutonium 1n sediments 1n Great Westorn Reservoir (IHSS 200) In
IHSS 199, 1t was assumed that current deed restnictions on held by Broomfield
and Westmnster would be lifted, for residential ent. In IHSS 200, it
was assumed that Great Western would be drained and sub ;ymdfor
residential development. Whle both scenarios are considered unlikely, were cvaluated
m of the long half-lives ogrhe eamtgemmm&méo!ve&. &Wnnm%g
use planning assumptions far into the future, and becatse of concerns expressed
exposures, & set of assumptions that maximizes the individual’s exposure to the
contaminant, as well as central tendesicy, a st of assymptiens believed to be more
representative ¢f the exposures that would be mcurred by the average persen.

mmssxw,mmm%wmwmmm&m
assumed to be additive For IHSS 200, only the risks associated with plutenium were
calculated, as plutonium was the oaly COC there. hmms*&mw
concentration(s) was used 1n nisk calculations. The RFI/RI also caic radiation
dos&s&‘ft:vbovébeexpwmdasamﬂwfﬂwmﬁmﬂ residential soenarios

Excess lifetime cancer nisk (that 1s, the incremental addstional cancer nisk that 1s incurred
through exposuge to COC’s at OU 3 or any other contamingted site) is calculated by
multplying the pverage daily chemical wtake over & lifetime of exposure by the
cmmmnm's@vﬁuddopefm.mmmmpeﬁcémmtbewmmk
per unit intake dr e: for an mdividual in & stationary populatton with ) ity rates
typical of those jn the United States 1n 1970 EPA guidelines mdicate that excess lifeti
cancer risks which are within or below the one 1 ten thousand (1 x 10-4) to one mn one
mullion (1 x 10-6) range are considered protective of human health. '

For IHSS 199, the highest calculated excess cancer risk, assupung reasonable maximum
exposures (RME) under a residential exposure was three in one milfion (3 x 10-6). Using
central tendency, the risk under a residential exposure scenario was two in ten mullion (2 x
10-7) For the recreational , the excess canees risk was five in one hundred
mllion (5 x 10-8) using the and three 1 one billion {3 x 10-9) using central
tendency

For THSS 200, the highest calculated excess cancer nsk employing .
exposure was in ten mllion (9 x 10-7); the comresponding risk using ceptral tendency
was six 1n oné milhion (6 x 10-8) Using the recreational scenario, the highest risk
using RME wasione 1n one hundred million (1 x 10-8), and the nisk using central

was eight m tenbillion (8 x 10-10) .,

”
The highest calculated radiation doses for IHSS’s 199 and 200 occurred usmg the RME,
assurning a residential exposure scenario The highest Total Effective Dose Equivalent
mB'wgfgm m(mm@?ﬂmwnﬁngm%;m%mm
t was per year (i 1), the ‘ ' 1S is
part of the RFCA So1l Action Levels Framework, which spé anmmie be taken ot
RFETS at a soil radiation dose level 1 excess of 85 mresy ‘The doses calculated from
plutonium-239/240 and americium-241 1m OU 3 can also be compared to those received
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from natural background (including radon and cosmuc rays) and man-made sources (such
as medical x-rays) The average radiation dose n the U S 1s estimated to be about 300
mrem/yr, while the average dose 1n Colorado may be as much as 700 mrem/yr, owing to
the state’s higher altitude and relative abundance of naturally occurring radionuclides

As part of the Baseline Risk Assessment, a qualitative aanalysis of uncertainties was
performed Some of the uncertainties inherent 1n the Baseline Risk Assessment are as
follows

e Environmental sampling in OU 3 may not have accurately characterized the
amounts or distribution of hazardous substances 1n OU 3, which could lead to either an
overestimation or an underestimation of nisk posed by these substances

¢ The degree to which exposure models fully reflect the activities and processes that
may lead to contact with hazardous substances in environmental media cannot be fully
estimated, and this may lead to an overestimation or an underestimation of risk.

¢ Specific land use assumptions, including development of the area now occupied
by Great Western Reservorr, residential development of the Remedy Lands within THSS
199, and reliance on homegrown meat, milk and vegetables by future residents within QU
3 may not take place This would serve to overestimate the exposure to hazardous
substances in OU 3, and thereby overestimate risk.

* No loss of hazardous substances due to leaching or erosion was considered
Since these processes would lower the concentrations of these substances, this would lead
to an overestimation of risk

¢ Basic uncertainties exist when applying risk factors to radiation dose or
radionuchde uptake These uncertainties relate to the model used for determuning the health
effects of radiation exposure, which are based on average nsk per umt intake for an
individual These uncertainties could overestimate or underestimate risk.

* A final source of uncertainty 1s the extrapolation of nisks from high doses of
radiation (for example, those sustained by atomic bomb survivors or uranium miners) to
much lower doses, such as those calculated for OU 3 This uncertainty could overestimate
or underestimate risk

DOE submutted the RFI/RI Report to the Agency for Toxic Substances and Disease
Registry (ATSDR), a part of the federal Center for Disease Control, for the purposes of
obtaining a Health Consultation The purpose of the Health Consultation was to obtain an
independent evaluation as to whether COC’s had been adequately 1dentified in QU 3, the
nisks to human health posed by releases of hazardous substances in OU 3, and whether the
proposal for no remedial action in OU 3 was appropriate considering these risks The
ATSDR concluded that the COC selection process was based on reasonable assumptions,
and that none of the constituents present 1n OU 3 posed public health concerns Further,
the ATSDR Health Consultation stated that no additional activities are needed n OU 3 1n
order to ensure the public’s health

Ecological Risk Assessment
The Ecological Risk Assessment (ERA) portion of the RFI/RI Report’s Baseline Risk
Assessment considered plutonium and amenicium as Potential Contaminasts-of Concern

(PCOC’s) for soils 1n IHSS 199 and 1n sediments of all three reservoirs The ERA
included field studies of the abundance and distribution of plants and animals i the aquatic
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and terrestnial ecosystems within OU 3, collection and analysis of tissue samples for
mm.mmawmmwmdhm
dersved No Adverse Effect Levels and labomtory woek showed no indications of
adverse effects from plntoninm or americium on the ecology of OU 3 _The highest
calculated hazard quotient for OU 3 was 0 02, for plutonium in Great Western Reservorr
sedlmenff ts Hazard quotients of less than 1 0 indicate no potential adverse eco;

effects :

Conclusions

The excess cancer risks calculated in the HHRA postion of the RFI/RE Repost, resulting
from exposure to COC’s in OU 3, are all withmn or well below the EPA guidance for
protection of human health. Radiation calenlated for OU 3 resulting from
negot: or RFETS, and as compared with average background radiation doses
ERA portion of the RFI/RI Report found no actual or predicted adverse effect on OU 3's
ecology as a result of the contamination there.

Conditions 1 OU 3 pose no unacceptable or significant nsks to human health or the
environment; future unacceptable or signi exposuzes will not occur there as a result of
past contamnation. DOE concludes, ore, that no achion is necessary in OU 3 for the
protection of hiiman health or the environment. :

Implementatiop of the no action  will not result 1o any rrevessible damage to natural
resources. Wetlands will not be injure MW%mhMW&:
will not be affected, and no permanent displacement or loss of waldhife will oecur from
mmplementation of the selected remedy Low levels of hazardous substances will remam in
mﬂsandmm;lonmtsmw&bmatmummwmm&ymmm
to human health and the environment, and will not compromuse natural resource values In
areas where tilfing has taken place under the 1985 Settiement Agreement, there has been
substantial to the existing communities. This damage was subsequently
corrected, with some over the course of several years.

ificant €hs

llx)ecl’dE rglgls;d the Propos&i Plan for Oghﬁnfor public eomlgg,ml gﬁ 7, 1996, a};}d

a hearing on the Proposed on September - The Proposed Plan
1dentified no action as the preferred remedial altemative. DOE reviewed all wnitten
wmwamwmmwwmmmm“m
public hearmg. Following  of these comments, DOE determined that no sigmuficant
changes to the femedy, as originally 1dentified u the Proposed Plan, were necessary

i
!
S
i

18

o *

L)



+

Final CAD/ROD, Operable Unit 3 41197

RESPONSIVENESS SUMMARY

Overview

DOE released the OU 3 Proposed Plan for public review and comment on August 7, 1996,
and the comment period extended through October 11, 1996 DOE held a public hearing
on the OU 3 Proposed Plan on September 18, 1996, at which oral and wnitten comments
were solicited This Responsiveness Summary provides a summary of DOE responses to
public comments received during the comment period. DOE considered all comments
recetved 1n the final selection of the remedial alternative for OU 3

The following responsiveness summary 1dentifies commentors and their affihation, if any
Verbatim comments appear 1n quotes, comments that have been paraphrased or summanzed
are so noted

Commentor #1 Mr Tom Settle, City of Westrnster, Colorado

Comment #1 “Westminster feels 1t 1s premature to come to a final decision and closure on
this area. It 1s our belief that the possibility remains for contamination to move off-site
during the cleanup process within the site boundaries We suggest that this process be held
open or allowed to be re-visited at some pornt in the future, after all cleanup 1s done It
makes sense to us that cleanup decisions be made starting with the worst areas and then
moving outward to ensure that the overall cleanup 1s most effective

Response to Comment #1 DOE disagrees that 1ssuance of a no-action CAD/ROD 1s

premature, given the extensive investigations into conditions in OU 3 and the assessment of
the risks posed by hustoric releases of hazardous substances The RFI/RI Report and the
CAD/ROD for OU 3, however, deal only with past releases of hazardous substances, and
not the potential for future releases by activities at RFETS DOE recognizes that there 1s a
possibility, however slight, of the off-site release of hazardous substances during cleanup
or other site activities In such a situation, DOE would respond according to 1its obligations
under the RFCA and according to the statutory mandates contained m CERCLA DOE 1s
obligated by Federal and State law and by legally binding agreements to maintain an
environmental monitoring system designed to detect and help avoid any such releases In
addition, cleanup projects at RFETS will incorporate project-specific environmental
momnitoring as appropriate, and plans for these projects will be available for public review
and comment

With regard to the suggestion that the process be allowed to be revisited following the
completion of all cleanup, DOE 1ntends to 1ssues a Sitewide CAD/ROD following
completion of Site cleanup Among other 1ssues, this document 1s intended to address any
continuing risks posed by tge Site to the off-site environment following cleanup

DOE does not disagree that 1t makes sense to pursue the cleanup of the most highly
contaminated areas at RFETS first DOE, in consultation with EPA and CDPHE, has
developed a prionity listing of all IHSS’s at RFETS, with the intent to help guide cleanup
planning and project selection Other factors, including budget, IHSS accessibility and the
ability to combine similar projects also affect the selection and sequencing of cleanup
projects at RFETS DOE has chosen to pursue a CAD/ROD for OU 3 at thrstume because
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the data m the RFI/RI Report su one,andbecmDOB:songatedtashamxts
findings on OU 3 with the public, and to act on these findings

: “An important patt of the entire cleanup process 18 estab) jahir g the standards

Comment #2:

by which the decisions are made TheU.S &MW@W(&PA)xsm
the process of & pationwide soils standard. Since the OU 3 areas aro
wmmmm&mme

separated from the plant wewouid the
OU3evaIuauenmtoremtbme

ﬁnalOUBMofmasm(RBD) h&vembe
this request. An alternative would be to :
the OU 3 findings based on the new M:tismﬂgﬂedbyﬂ?&."

Response to Comment #2 The decision to undertake no action at OU
memd&mmw&mmﬁe&

‘ontarnants of Concern, and the risks posed by past reledses of hazardous substances 1n
OU 3 DOE does not believe that 1t is necessary to delay a CAD/ROD for OU 3 1 order to
await promulgation of a nationwide solls standard for radiomuctides. However, DOE is
mndﬁﬂmaanmmwﬂemkm&hﬁmbemmmmmumm
important consideration 1n the OU 3 CAD/ROD process. - Therefore, the OU 3 CAD/ROD
will be re-exanmuned at such time as a nationwide soils standard for plutonium and/or

americium 18 gwmnlgwdfm mm:m«maﬁw basss,
mmlarau ith CERCLA Section 121 will be nioted in the OU 3 OD
Dec OfL.

Comment #3 “hmgardsmSmﬂeyMuumommenMﬁnwmim%
reservoir was nbt done adequately to truly characterize the

radiological cogtaminants which have been deposited theze. Mamstiﬁmswemd

questions as to the quantity of Plutonium or Uranmum constituents which may be released
mtothewawrmkxmndtmgpedodsof atmebammefmemoxr

gen deficiency
penods%wtwmpumm Lake and can be: severe, both n

oxygen duration. The reduction of other metals back into the water column has
documented. Sim«ptabm:n?mdﬁ-zhwebeendnsawdm
pubhcmeatmgawmsﬂmes in the past.”

Response to Cgament #3. The ing of surface water in Standley Lake did not detect
plutonsum or uranium mn the water at concentritions that would be indicative of the
remobﬂ:zauanafﬁmemmantsaamhof f’éf’f conditions at of near the bottom
of Standley Lake The RFI/RI Report concludes that, ing¢
adm@mofp&nmmmmdqmsmmfnﬂym In addition to the water

samphngmsulgmfﬂmcedmﬂae %ﬁuo&ﬂnﬂem&
mSmndleym their contmued presence at consistently below

sxte—spaclﬁc stmdardpmmlgmdbg& WmQﬂngonko
Sumdtey may expenence regular periods of oxygen deficiency at
deplh,DOE esthatthelarge&odyef quality data available from Standiey Lake
it the hypothesis that urasiom or piitoniam bangmbﬁimtﬁom
sedxmentsmqmnesmgmemymaa miman health or the environment.
Commenteor #2: Mr Sﬁ‘mﬂamn, of Broomfield (rote. the following are responses
to written comsents submitted Ca?lokﬂmmbeha#oftﬁec&y} e

Comment #1- “In Light of DOE's use of conservative health risk scenarios and the risk
assocuated with draining and dredging the reservoir, Broomfield believes that leaving the
sediments untonched 1n the short-termn is consistent with its short-term future use of the
reservorr as a water reuse facihity ”
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DOE did not specifically evaluate a scenario in which Great
Western Reservoir would be used for water reuse, as such a plan had not been developed at
the time that the RFI/RI Report was being wnitten DOE did strive to employ the most
conservative foreseeable use scenarios 1n evaluating the nisks posed by Great Western
reservorr sediment contamunation DOE cannot comment specifically on Broomfield’s
plans for future reservoir uses The RFI/RI Report considered that Great Western
Reservoir would be retained as a drinking water source Even under this conservative
scenari0, no constituents were identified as Contaminants of Concern, because of the low
concentrations of hazardous substances found 1n the waters of Great Western Reservorr,
and the correspondingly low risks posed by these substances

Comment #2 “Broomfield 1s not satisfied that leaving residual plutonium 1n the sediment,
particularly the shoreline sediment, 1s an appropriate long-term solution Regular review of
sediment contamination levels and remedial alternatives should be a condition of a no-action
alternative ”

Response to Comment #2 DOE believes that leaving contaminated sediments in place
Great Western Reservorr 1s not inconsistent with any future use scenario because of the low
nisks that these sediments have been calculated to pose Therefore, that review of remedial
alternatives 1s not appropriate  The undertaking of any remedation 1s not supported by the
findings of the RFI/RI Report. However, DOE believes that 1t 1s appropniate to re-examine
a no action alternative for OU 3 at such time as a national standard for radioactive soil
contamination 1s promulgated by the EPA If a nationwide standard 1s set such that
remediation would be required 1n OU 3, the feasibility of various remedial alternatives
would be examined at that time

“Broomfield believes that additional feasibility research into alternatives to
‘no action’ should be conducted. For instance, are there cost effective ways to remove ‘hot
spots’ 1n the bottom of the reservoir, on the shoreline, and on the hillside? In the absence
of a formal feasibility under CERCLA, DOE should conduct a future review of plutonium
health risk and the prospects of using innovative technology to remove even residual
quantities of plutonium - particularly along the Great Western Shoreline  What activities 1s
DOE undertaking to locate innovative soil washing techniques?”

Response to Comment #3 As stated earher, based upon the results of the RFI/RI Report,
the nisks posed by OU 3 are so low that evaluation of remedial alternatives 1s unwarranted
With regard to health nsk evaluation, DOE has asked the Agency for Toxic Substances and
Disease Registry (an agency of the federal Center for Disease Control) to provide DOE with
an independent review of the OU 3 RFI/RI Report conclusions 1n the form of a Health
Consultation This Health Consultation 1s attached, and supports the RFI/RI Report’s
conclusion that no action 1s appropriate n OU 3 With regard to innovative technologes,
such as soil washing, to remove residual plutonium 1n soils, DOE 1s planning to investigate
technologies that would make removal of on-site soils effective and efficient. In the event
that so1l standards are promulgated at some future time, and a review of the no action
alternative 1n this CAD/ROD 1ndicates that remedial action 1s necessary to protect human
health and the environment, the results of the on-site technology selection process would be
available to assist 1n such a circumstance

Comment #4 “Future cleanup activities upstream could substantially alter the long-term
prospect of plutonium loading 1n the Walnut Creek Drainage and the reservoirr DOE
should conduct additional modeling and documentation of the prospect foefuture loading
Ongoing studies regarding plutonium mobility and transport must be evaluated to document
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the likelthood of mass loading on an annual basts. Additional analys:s of the plutonium
solubility will aiso impact sednnenﬂoadmg:ssues?’

to the tsofmeRFCA,asweHasothetstam'g mgﬂm-y
DOE also conduct environmental monitoring, as appropriate, comuncﬁonthh
mdividual en-site cleanup actions

Comment #5. “ReoentaitaauonsinDOB’spmmsmmmgem
the Interceptor Trench waters - have substantially tg

particularly

made in the REreg releases into Great Western. DGB

assumptions regarding d r&casemhghtofmwhﬂguyim&esmdﬂwmleasb
of the Ten Year Plan.”

0 Comment #) mmmtm@mmw releases

dous 1 mOUSmdm&eméﬁrmfmr.md

those nisks ‘THe RFI/RI Report for OU 3 makes no assuniptions

alterations to the RFETS water management program. mmanagementat
RMB%@&W&WW& mywts Of
particular note RFETS Integrated Water Maniigément Plan, ?ed

to the RFCA. The City of Broomfield (along with ofher catities such as m
U S Fish and Wildlife Service and the Cities of Westminster, TmandNonbglem}
has been an acive particzpant 1n the development of this Plan. The RFETS Integrated
Water Management Plan will be reviewed annually.

Comment #6. TAs DOE undertakes key CERCLA/RCRA decision-making processes, the
potential impac}s to the Walnut Creek and Great Western remain unclear DOE
shmﬂddocnmentﬂ:espomﬁcftme where it will re-evaluate the
wisdom of a ‘np-action’ alternative. Fm‘msmnee, the final CAD/ROD fos the entire
site mnclude offisite OU’s? Whumﬁemefaﬁwywmmwm
CERCLA? W@atmﬂnﬁnpﬂofﬂ?&’smmmofamﬁmmr’

Response to Comment #6 Section 121(c) of CERCLA (42 USC 9621), which provides
he five-yes revxewpmm,m the President selects a remedial action that
any h substances, pollutants or contaminants remaining at the site, the
Pmmm;emmmammmmmmmhsmmme
mmammammmmmmmwm&
3 CADRRO in ofasoﬁm@on standard prommigated at some
future time %“ﬁmmd atly stringen m&tMaetwaaOUS
may be DOEWiﬁevduatemeh, al actions consstent with its
ect to review tommm CAD/R entire site
ﬁ@mﬁgmmmﬁmmmwmmmwhmgaﬁm
ision. .

“DOE should demonstrate that levels of residual plutonum or
paen&}ﬁm:dmesmtﬁewaﬁsm @smmdonotjeopm&w
value anéusef@ness of this importint City assct.”
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Response to Comment #7 The RFI/RI Report concludes that the risks posed by residual
levels of contamination 1n OU 3, even under very conservative use scenarios, justify taking
no action there DOE believes that this conclusion 1s appropniate, well-documented, and
protective of human health and the environment As stated previously, the RFI/RI Report
does not consider potential future releases of hazardous substances 1n OU 3

Comment #8 “How will a ‘no action’ level impact the 1985 lawsuit settlement between
landowners and DOE, and the third party beneficiary including the City, regarding soils
cleanup? The City 1s not convinced that the proposed action meets the spint and intent of
the 1985 settlement ”

Response to Comment #8 The RFI/RI Report meets the spirit and intent of the 1985
settlement by determining the nisks posed by past releases of hazardous substances in OU
3 The RFI/RI Report demonstrates that these past releases pose so hittle risk to human
health and the environment that no remedial action 1s warranted

Commentor #3, Ms Paula Elofson-Gardine, Environmental Information Network (NOTE
the following comments were subnutted as oral comments during the public hearing on
September 18, 1996 They have been excerpted and summarized from the public hearing
transcripts )

Comment #] With the very high winds that we have here, 1n excess of 100 mules per hour,
our contention 1s that the majornty of releases have been blown far beyond the perimeter
monztors and far out into the communities So we feel that a lot of the sampling that has
gone on too close to the Plant has not tracked past releases well

Response to Comment #1 Figure 4-6A of the RFI/RI Report shows concentrations of
plutonium 1n suface souls at RFETS and in OU 3 Thus Figure uses the “Exhaustive Data
Set,” that 15, the data set that incorporates the findings of historic studies as well as data
collected specifically for the RFI/RI Report Figue 4-6A illustrates that the highest surface
so1l levels of plutontum occur near the 903 Pad at RFETS, and that levels drop quickly and
significantly to the east and south of RFETS For the most part, samples taken two to three
mules from RFETS had plutonium contents that were below the calculated background
levels of 0 09 pCi/g Based upon these data, DOE believes that plutonium distribution 1n
OU 3 so1ls has been well-defined DOE also believes that there has been no off-site release
of plutonium that has been sufficiently large so as to warrant remedial action

Comment #2 Ihaven’t seen much tracking of americrum, which 1s a daughter product of
plutontum We would like to see a much broader aerial gamma survey done of the whole
area, for example, parts of Westmunster, such as Countryside, Walnut Creek, perhaps a
little farther out to the south of Standley Lake, Leyden, and northwest Arvada. We feel that
these areas have been overlooked for decades and are the maximally exposed communities
from the major accidents and releases at the facility

Response to Comment #2 Figure 4-6B 1n the RFI/RI Report shows concentrations of
americium 1n surface soils at RFETS and in OU 3 Simular to the plutonium data referred to
1 the foregoing response, Figure 4-6B shows the highest concentrations of americium 1n
soils near the 903 Pad at RFETS, with levels dropping quickly east and south of there
Levels of amernicium 1n surface soils drop to below background (calculated at 0 04 pCv/g)
within two to three miles of RFETS DOE believes that these data adequately define the
distribution of americium 1in OU 3, and that additional aenal gamma surveys for americrum
are not needed As with plutonium, DOE believes there are no off-site levels of americium
n soils that warrant remedial action
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Comment #3 Wefeelth&meetbme:sst:llreg#m&onto;ﬁecur&th&‘&te.mad?&onto

g downhnﬂ&ng,mxs & great to the community o
mugration of contaminants off site, and that this is not well addressed in tesms of
reconmmmofﬁﬁﬁ mmmmummmmwmp
with respect to OU 3 RI/FS and the final decision.

Response to Comment #3. The OU 3 RFI/RI, and the CAD/ROD, address only past

releaseseﬂ:&udoussub%toOUS mgéigsanumbetofggw

mont pollution prevention programs, w are mandated W.or

enft agreement, to detect and avord any future releases, these

pro are referenced m the CAD/R! Future remedial actions at RFETS, as well as
mngm&umwﬂmmmemvﬁWmmgmm&

designed to detect and avoid releases from these projects.
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RESPONSIVENESS SUMMARY, OU 3 CAD/ROD
USEPA, Region VIII Comments of March 19, 1997

(NOTE EPA Region VIII comments on the CAD/ROD were not numbered They have
been paraphrased below for reference, a copy of the comment letter 1s attached )

Comment The CAD/ROD declaration statement should be changed to state that the
document “will” be revised 1n five years, as opposed to “may” be revised 1n five years

Disposition Incorporated

Comment CDPHE signature block should be changed to Howard Roitman

Disposition Incorporated

Comment CAD/ROD stated on Pages 4 and 8 that water from Pond C-2 was discharged to
the Great Western Reservorr Diversion Ditch  Update to reflect current management
scheme, which 1s direct discharge into Woman Creek

Disposition Text changes made as suggested

Comment Fourth paragraph on page 8 discusses only three surface water impoundments
and does not mention Woman Creek Reservorr Please correct and show location on the

CAD/ROD map
Disposition Text change made as suggested, map has been changed
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MAR | 9 [997

Ref 8EPR-F

Mr Steven Slaten
Department of Enexgy
Rocky Flats Office

P O Box 928

Golden, CO 80402-0928

Re: OU 3 Record of Decision
Dear Mr. Slaten: *

EPA has reviewed the draft Operable Unit (QU) 3 Corrective
Action Decisidn/Record of Decision and finds it to be acceptable
for signature with only a few minor changes necsssary, ag detailed
below ' :

The last sentence of the declaration statement should be
slightly revised to take out the unceéertainty that it now expresses
regarding the possible review of this deci in five years. This
would be best 'gccomplished by merely replacing the word “may"” with
the word “will” so that the sentcuce suall »iaie that the decisaion
‘will be revieWwed in five years, consistent with CRRCLA Section
121(c), to ems consistency with such a national standard, if ome
is later promulgated”. In doing this, DOE would be committing teo
a review omly in the event that national Standards for the
radiocactive coptaminants remaining in OU 2 are promilgated in the
future.

The signature block for CDPHE should be changed from Thomas
Looby to Howard Roitman :

On both pages 4 and 8 it is incorrectly stated that watex from
pond C-2 is cufrently pumped to the Walput Creek diversion ditch
and routed aroynd Great Western Reservoir. Although this was the
former scenario, this water is now discharged into Woman Creek and
then flows int¢ the Woman Creek Resexvolr before being pumped to
the Walnut Creek draisigge downstream from Great Western Reservoir
This should be correctly descxribed in the document.

The fom:i:hei paragraph on page 8 only counts three surface water
impoundments im OV 3, but of course there are now actually four
counting the Wogan Creek Reservoir which is deseribed elsewhere on
the page. This should be corrected and the map at the end of the
document should also show the location of this reservoir so that
the reader is mot confused about :ts location.

-




If you have any comments or questions, please contact Gary
leeman at 312-624¢

Sincerely,

. AL

Tim Rehder, Manager
Rocky Flats Project

ohn Rampe, DOE
arl Spreng, CDPFHE




RESPONSIVENESS SUMMARY, OU 3 CAD/ROD
CDPHE Comments of April 3, 1997

(NOTE The following responses are to numbered comments contained 1n the Apnl 3,
1997, correspondence for Susan Chaki, CDPHE, to Tim Rehder, EPA Region VIII This
correspondence 1s attached for reference )

Response to Comment #1 Incorporated text changed to read, “within the boundaries of
ous”»

Response to Comment #2 Incorporated Declaration Statement now reads that the
CAD/ROD “will be reviewed m five years ”

Response to Comment #3 Incorporated Howard Roitman now appears on the signature
block for CDPHE

Response to Comment #4 Incorporated The correct description of Pond C-2 discharge
now appears 1n the text in the third paragraph of page 4

Response to Comment #5 Incorporated A fourth paragraph on page 5 discusses potential
sources, including past operational practices, that are regarded i the RFI/RI report as being
less significant than the 903 Pad and holding pond reconstruction

Response to Comment #6 Incorporated Text referring to the 903 Pad now states that 1t 1s
“a likely source” for the hazardous substances observed in OU 3, and that reconstruction of
the holding ponds “1s also a pnmary source ”

Response to Comment #7 Incorporated The City of Broomfield is listed in the
Highlights of Community Participation section of the CAD/ROD

Response to Comment #8 The text on page 6 has been modified to note that monitoring
conducted under the RFETS NPDES permut 1s for non-radiological parameters and includes
the RFETS Sewage Treatment Plant (STP) The text also notes that RFCA surface water
monitoring includes stations at the RFETS boundary Contrary to the suggested change 1n
this comment, the STP outfall 1s monitored (under the NPDES permut), current STP
monitoring includes radiological parameters, though this monitoring 1s not performed
pursuant to a statute or enforceable agreement

Response to Comment #9 Incorporated The term “bedrock geology”™ has been
substituted for the term “subsurface geology ”

Response to Comment #10 Incorporated The current discharge method for Pond C-2 1s
now discussed 1n the text

Response to Comment #11, The discussion of Contaminants of Concern on Page 10 now
notes that comparisons of soils and sediments 1n OU 3 to background were made using
data from the Rock Creek drainage The text also notes that, while stream and reservoir
sediments are not directly comparable, a DOE study of regional background conditions 1n
1994 concluded that use of Rock Creek data for companison was appropniate  DOE does
not belhieve that use of Rock Creek data for background companison represents a weakness
of the RFI/RI Report, since the contaminant of concern for Great WesternReservoir
sediments (plutonium) poses a very low nisk to human health, even under very
conservative, very unlikely exposure scenarios
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Response to Comment #12 Incorporated The plutonium standard for Mower Reservorr
has been changed 1n the text to 0 15 pCu/1

Response to Comment #13 Incorporated The text now specifies that these values are
95% upper confidence limit values based upon the arithmetic mean

Response to Comment #14 The text on page 13 now notes that disturbed, unvegetated
areas such as reservorr shorelines exhibited a higher potential for particulate resuspension

than did vegetated areas

n The text on page 14 has been modified for clarnty to hst the
exposure pathways for both the recreational and residential exposure scenarios

Response to Comment #16 Incorporated The text now references concerns by local
communities as one of the rationale for investigating the residential exposure scenano for

Great Western Reservorr

#17 Incorporated The text on page 15 now states that the slope
factors for radionuclides are based on the average risk per unit intake or exposure

Response to Comment #18 Incorporated verbatim.

Response to Comment #19 (general) Incorporated A discussion of the uncertainty
analysis from the RFI/RI Report now appears on pages 15 and 16

Response to Comment #19(a) Extensive groundwater monitoring at RFETS, including
alluvial wells at the RFETS boundary, has shown conclusively that hazardous substances
are not migrating off site via shallow groundwater This groundwater monitoring 1s
continuing under the auspices of the Rocky Flats Cleanup Agreement, as referenced 1n the
CAD/ROD Additionally, a recent white paper, entitled “Analysis of Vertical
Contamnation Migration Potential,” concludes that the Upper Laramie Formation, which
underlies the RFETS Industrial Area, 1s sufficiently impermeable and robust so as to
provide long-term protection to the regional Laramie-Fox Hills aquifer Thus, no
mechanism for off site transport of hazardous substances via the regional aquifer exists A
copy of the referenced white paper will be placed n the OU 3 admunistrative record A
paragraph has been added on page 13 of the CAD/ROD, summarizing the technical
rationale for not performing more extensive groundwater monitoring in OU 3

Response to Comment #19 (b) For clanty, a description of which analyses were done for
each specific medium 1n OU 3 has been added to the text Additionally, a statement that
non-radiological constituents were not analyzed 1n OU 3 soils, because data from OU 2 do
not indicate that these substances were transported to OU 3 soils, now appears on page 11
The draft report refenced 1n this comment will be added to the OU 3 admimstrative record
when 1t 1s received from CDPHE

.’
Response to Comment #19(c) See response to Comment #11, above

Response to Comment #19(d) DOE acknowledges that additional information 1s needed
regarding the environmental chemustry of plutontum and other actinindes, 1n order to assess
therr potentials for mobility and 1n order to help guide future remedial and management
activities at RFETS To this end, DOE has re-commussioned the actinide mugration panel,
and has committed to CDPHE, pursuant to negotiating its outyear RFCA mulestones, that
the panel’s activities will be continued However, the work of this panel will not address



