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EXECUTIVE SUMMARY
This Engineering Evaluation/Cost Analysis (EE/CA) was prepared to evaluate Non—Tlme-
Critical Removal Actron (NTCRA or “removal action”) alternahves for soil and sediment (mine
wastes) at the Northeast Church Rock (NECR) Mine Site, which is located approxrmately 16
miles northeast from Gallup in McKinley County, New Mexico. -

The NECR mine site was operated by the United Nuclear Corporation (UNC). The mine site is
located within Navajo Nation Tribal Trust Lands The mine site, as defined by the Nuclear
Regulatory Commission (NRC) mine permit, is approximately 125 acres. UNC mined Uranium

‘ore from the NECR mme, w1th active operations between 1968 and 1982 Mmmg fac111t1es on the |

NECR mme sité includéd two rmne ‘shafts, mine vent holes, Wastewater processmg ponds,
roads, water supply well and support buildings.

The following wastes were produced by the operations at NECR Uranium protore (low grade

ore), the associated” decay products of the Uranium, such as Radlum 226 waste rock,

- overburden and contammated Water from dewatermg act1v1t1es Currently, Radium and its

decay products of alpha béeta and gamma radiation are of primary concern at the NECR mine
site. Radium can be found natiirally in all media including soil, air and water. At the NECR
mine site, Radlum is present in srgmfrcantly elevated concentratrons in soil and sediment
accordmg to the NECR Removal Site Evaluation (RSE) Report Because the contaminants have
been transported via wind and water processes to areas around-or adjacent fo the site, humans,
plants and ‘animals may experlence exposures through the food chain, .air, surface water or
groundwater. : '

Thirteen areas of concern on the mine site, plus an adjacent unnamed arroyo (Arroyo #1); and:

.nine off-site Navajo home sites have been recently investigated. . Of these nine home sites, four -

home sites required mitigation which was completed by a time critical removal action in May

.2007 to reduce or eliminate threats to human health and the environment. Groundwater has not

been adequately characterized_beneath the NECR mine site nor in the i‘mm,ediate;vicinity; o
however, U.S. EPA Region 6 is conducting a groundwater investigation.and cleanup action
focused on the alluvial and Upper Gallup Sandstone unit at the UNC mill facility.

Documented in this report is an evaluation of five alternatives-and’several"Suh-OPtiOns for the
removal action to address the surface and near-surface soil contamination. Alternatives include:

1. NoActlon,, ARC

2.( Excavatron and drsposal at an off-s1te dlsposal fac111ty of all NECR mine sxte wastes,
Consohdahon and covermg of mine wastes on the NECR mirie site;’ ‘

3
4. Construchon of above ground capped and hned rep051tory on the NECR mme S1te, and
5

.- Consolidation of the mine wastes with a cap and liner at the UNC mill fac111ty currently
under license by the U.S: Nuclear Regulatory Commission (NRC), either in an existing
tailings cell or in a newly-constructed repository.. 2 :

vii
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Alternatives 3, 4 and 5 have the folloWing‘optio'n

¢ A:Removal of hlgh concentratlon (“ pnnc1pa1 threat waste” ") ) material .to an off-'sit'e:."‘ -
o Class I hazardous waste dlsposal fac111ty or an alternatlve approprlate fac111ty

In addltron, Alternahves 3and 4 have the followmg opt10n R AT

e B: Removal of principal threat waste material for containment in an ex15t1ng tallmgs
- cell on the UNC mill fac111ty RS :

Each alternatlve was evaluated and compared for effectlveness, 1mplementab1hty and cost in |
accordance Wlth criteria estabhshed by the U.S. EPA. The costs for de31gn, constructron, and
long-term operation and maintenance for each of Alternatlves 2 through 5 are presented m ttus
report

The Proposed ACthI‘I Level for Ra-226 is 2.24 pCl/g (1 24 pC1/g above the m mean of the Ra—226 ,
background concentrahon 1.0 pCl/ g) and corresponds to an acceptable rlsk range of 2 X 10+ for
re51dent1al scenanos ThlS rlsk-based Actron Level is proposed for the followmg reasons

. It is w1th1n the I‘lSk range cited in the NCP (300. 430(e) (2)(I)
CItis dlstmgulshable from background and therefore rneasurable in the ﬁeld and
o It is, above the analytrcal detectron hrmt

EPA manages risk to achieve 10 to 104 overall risk, therefore the Removal Action Ob]ectlve
(RAO) is health protective, detectable, and distinguishable from background. IR

Ra-226 and Uraniurn are co-located. In using the Ra-226 RAO, weé will captiire contamination :
associated with Uranium to below its Preliminary Remediation Goal (PRG). -Other stable metals
associated with the mirieral belt, such as Arsenic, Molybdenurn, Selenium and Vanadium, 1)
are below their respective PRGs;-and 2) appear to be within the range observed in the
background area and do not appear to be associated with mlnmg operat10ns Confirmation. -
sampling will be conducted to venfy protectrveness i A '

-

Principal Threat Waste Level

“ The NCP allows for identification of ‘principal threat waste’, i.e. those souirces thatare - '
considered to be of higher concentrations, toxicity or mobility. EPA Guidance on Principal
Threat and Low Level Threat (OSWER 9380.3-06FS) recommends remediation of Principal
Threat Waste when practlcable Site specific conditions and risk are also consrdered in defining
and identifying Principal Threat Waste at a site.

The sampling from the NECR site indicates that there are several areas of 31g-mf1cantly hlgher
concentrations of total Uranium arid/or Radium-226, most notably inPonds 1,2 and 3. Of the
over 400 samples collected and analyzed at the site, the distribution of the results does not
follow a standard distribution with samples equally divided above and below the average
concentration. Instead, the distribution shows the majorityvof the samples are below the

viii
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average, while a limited number of samples are much'higher in concentration which
substantially raises the average. For example, the average Radium-226 activity concentration at
the site is 42.2 pCi/g but if all the locations where Radium-226 exceeds 200 piC/g are removed,
the average activity concentration of waste remaining on-site drops to 30 4 pCl/g representmg a
28% decrease in'the average activity concentration. .

The AtOIIllC Energy Act (42 U. S. C. Sect 2011 ‘Sect. 2259) (AEA) deﬁnes source matenal to
include ores contamlng concentratlons of Uramum or Thorium that are hlgh enough to be

. separately managed. Source material is defined as (1) Uranium or Thorium, or any combination
- thereof, in any physical or chemical form; or (2) Ores that contain by weight one-twentieth of
- one percent (0.05% or 500 mg/Kg) or more of (i) Uranium, (ii) Thorium, or (iii) any combination

thereof (Reference: 10 CFR §20 1003) There is no equlvalent definition of source material based
on Rad1um-226 content. S .

Based on  the above dlscussmn, the U.S. EPA proposes to defme the principal threat waste at the
site as waste contammg elther 200 pC1/g or more of Ra-226 or 500 mg/kg-or more of total
Uranium. These concentrations represent a break in the dlstnbutlon of the results between the
significantly higher concentrations and the majority of the sample concentrations.

~
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1.0 INTRODUCTION. R . L
1.1 PURPOSEANDSCOPE B SR : S

This Engmeermg Evaluahon/Cost Ana1y51s (EE/CA) was performed in accordance with U.S.
EPA policies and procedures implementing the Comprehensive Environmental Response, . -
Compensation and Liability Act (CERCLA) and consistent with the National Oil and
Hazardous Substances Pollution Contmgency Plan (NCP). Spec1f1cally, gurdance is found in the
U.S. EPA 1993 Guzdunce on Conductmg Non—sze-Crztlcal Removal ACthTlS Urider CERCLA '

The purpose of the EE/CA is to evaluate removal actron alternatlves for the Northeast Church
Rock (NECR) mine site near Gallup, New Mexico (Figure 1.1). The NECR mine site is located
within lands held in trust by the Bureau of Indian Affairs for the Navajo Nation (Figure 1.5).
The U.S. EPA Region 9 is the lead federal agency at the NECR mine site and consistent with
EPA Indian policy, consults with the Navajo Nation Environmental Protection Agency (NN
EPA) and Navajo Department of Justice (NDO]) durmg the mvestlganon process ‘and before
making remedy decisions. Investlgatlons at the Site have 1dent1f1ed conditions that mdlcate that
aremoval action is necessary to reduce or ehmmate threats to human health and the
environment. ' ‘

The EE/CA for the NECR mine site identifies removal action objectives, describes five removal
action alternatives, and assesses the effectiveness, implementability, and cost of each of the
-alternatives. The EE/CA considers the nature of the contamination, potential risks to human
health and the environment, and how the alternatives fit into future land use of the Site.

The scope of the NECR mine site removal action addresses the waste material deposited on the
Site surface from former mining and related operations of the United Nuclear Corporation
(UNC). The mine wastes consist of Uranium-bearing waste rock that produces Uranium
daughter products during decay, in particular Radium. In turn, Radium decay products
produce alpha, beta, and gamma radiation. Radium can be found in air and soil and produces
airborne Radon gas. Additionally, natural processes at this Site can transport waste materials
and radionuclides via surface water, particularly down existing drainage pathways.

By addressing the mine wastes, human health risks associated with the radionuclide content of
the mine wastes will be reduced. When selected, the removal action is intended to serve as an
effective remedy for the Site.

1.2  SITE DESCRIPTION

For the purposes of this removal action, the U.S. EPA has defined the “Site” as the NECR mine
permit area and other areas where hazardous substances associated with the Northeast Church
Rock Mine have been deposited, stored, disposed of, or otherwise come to be located. The
NECR mine permit area comprises approximately 125 acres and is located 16 miles northeast of
Gallup, McKinley County, New Mexico. A location map is provided on Figure1.1. The area is
accessed via Highway 566.
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The majority of the NECR mine site is located on lands held in trust by the Bureau of Indian
Affairs for the Navajo Nation; mineral rights are owned by Newmont USA, Ltd. UNC has the
patented mining claim. The NECR mine site is located in Sections 34 and 35 of Township 17
North (T17N), Range 16 West (R16W) and Section 3 of T16N, R16W (MWH, 2004).

UNC owns Section 36 (T17N, R16W) to the east and Section 2 (T16N, R16W) to the southeast of
the Site and approximately 40 acres in the southeast corner of Section 34 (MWH 2007). The

- former UNC mill facility, which is now a Region 6 NPL site under the joint lead of the U.S.

Nuclear Regulatory Commission (NRC) and U.S. EPA Region 6, is located approximately %
mile south of the NECR mine site within Sections 2 and 36 (Frgures 1.2 and 1.5). Mill byproduct
materlals (talhngs) are stored on the UNC mill’ 51te in unpoundment areas under license by the
NRC (Flgure 1 2) ' '

Surrounding land is mamtamed by the Bureau of Land. Management (BLM) and is currently
used for grazing by local Navajo Nation members who reside adjacent to the NECR mine site.
Land to the north of the NECR mine site belongs to the Navajo Nation Reservation where :

currently fourteen homes are located in the immediate v1c1n1ty of the site.

" The federal government, including the EPA bears a trust respon51b1hty to Indian Tnbes,

including the N avajo Nation. The EPA acknowIedges this trust responsibility in its

Policy for the Admrrustratlon of Envrronmental Programs on Indian Reservatlons, w}uch states:
“In keepmg with’ [the] trust: responsrblhty ‘the Agency v will endeavor to protect the
environmental iriterests of Indian Tribes when carrymg out its responsrbrhtres that may affect
the. reservatlons " (U S EPA, 1984) ‘ T S

The EPA's Indlan Pohcy also states: "In carryins; out our respon51b1ht1es on Indian
Reservations, the fundamental objective of the Environmental Protection Agency is to protect
human health and the environment. The keynote of this effort will be to give special
consideration to Tribal interests in making Agency policy, and to insure the close involvement
of Tribal Governments in making decisions and rnanagmg env1ronmenta1 programs affecting
reservation lands." Id. at 1. - -

The EPA has consulted with the Navajo Nation throughout the development of the EE/CA.
Remediation of uranium contamination on Navajo land presents a longstanding problem,
partrcularly as concerns the NECR mme site. The Nava]o Nation has made clear its opposition
to any removal alternative that retains nuclear waste in or near Indian Country, and has
articulated several cultural, l'ustorlcal and legal concerns in support of this position.

Among these are the Navajo people s unique rehance on the land for religious purposes and
many other aspects of their lives. In accordance with its trust respons1b111ty and the Indian
Policy, the EPA has considered the Nava]o Natlon s interests during preparation of the EE/CA.
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1.2.1 Historical Operations

Historical operations are described in detail in several references including the Srte Assessment
report (MWH, 2003) and the Final Removal Site Evaluation Report (MWH, 2007 ) This section
summarizes the historical operations information derived from these sources. :

The NECR mine was an underground Uranium mine active from 1968 to 1982, when it went to
stand-by status. The primary ore mined was coffinite. The Site has been regulated under the
terms or jurisdiction of several permits during its active years and post closure. Details of the ‘
permit hlstory can be found in the Final Removal Site Evaluation Report (MWH 2007)

'The mine had two shafts (NECR- md NECR- 2) and assocrated vent holes and water treatment
facilities. Up until 1983, wastewater from the mine dewatering operations was pumped to three
on-site ponds where it was treated prior to discharge into the Unnamed Arroyo. Water
treatment in the ponds consisted of flocculation for removal of suspended solids followed by
addition of sulfuric acid or barium chloride to precipitate Radium sulfate. The collected and
consolidated precipitate was transported to the mill for further processing after being dried on
the Sediment Pad. In later years of operation dewater was fed into an ion exchange plant before
discharge into Arroyo #1 pursuant to a NPDES permit. '

Tallmgs sands (mill byproduct wastes) from the UNC mill were staged at three surface o
locations on the NECR mine site, mlxed to form a slurry, and m]ected into the mme stopes and
workmgs during operations for structural control The ponds, ion exchange plant and tailings
sand holdmg areas were closed in 1983 in accordance W1th the NRC Source Materlals Llcense

After operations ceased at the Site, closure activities were conducted by UNC under NRC
oversight from 1986 through 1994. These closure activities are described in Section 1.3.2. The
mining related features remaining at the NECR mine site include unpaved roads, power poles, :
and concrete foundations. The area is enclosed by a cham-hnk fence with a locked gate that is.
maintained by UNC. ‘ ' L, e

1 2 2 site Geology and Hydrology

The following summary of Site geology and water resources is s taken from the RSE report
(MWH 2007). U.S. EPA staff and consultants provided additional facts and interpretatiori.

The Site lies within the Colorado Plateau Physmgraphlc Province at'the junctute of the San Juan

Basin, the Zuni Uplift, and the Defiancé Uplift. It varies in elevation fromi 7,100 to 7,200 feet in a -

canyon consisting of sandstone from the Dalton Sandstorie Membeér and Crevasse Canyon
Formation. Underlying the Site is the Crevasse Canyon Formation con51st1ng 6f {insaturated
mudstones, sandstone, and coal beds. Beneath this lies the Gallup and Mancos Shale formatron
The Mancos Shale, with a thickness of 500-800 feet, acts largely as an aqultard ‘Beieath the
Maricos Shale are the Dakota and Morrison Formations. It is in the Westwater Canyon
Sandstone Member of the Morrison Formation that the primary Uranium ore body is found.
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Both the NECR-1 and NECR—2 shafts reach approx1mately 1500 to 1800 feet below ground
surface (bgs) into this Member, .

The Site lies within an arroyo draining to the northeast (downstream of the NECR-1 shaft) into
another lateral arroyo (Unnamed Arroyo B) and draining into Pipeline Canyon east of Red -
Water Pond Road (RWPR) and the Kerr McGee Quivira Mines (NE Church Rock I and IE).
Pipeline Carniyon in turn drains into the North Fork of the Rio Puerco. There have been no
surface water discharges from the NECR mine site since 1983, when dewatering activities
ceased. Since that time, water levels in the Pipeline Canyon alluvium have been dropping.
However, rain events continue to release mine wastes onto the Nava]o Reservation via surface
runoff. - A

The Site is in the San Juan Hydrologic Basin within which are two producing aquifets located in
the Upper Gallup Formation and Morrison Formation. The aquifer in the Upper Gallup
Formation is present at the Site but is not a producmg aquifer in the immediate area. Two
supply wells provide water from the Westwater Canyon Member located in the Morrison
Formation, and acted as a water supply for both the mill and the NECR Mine site. According to
the log for a NECR Mine shaft constructed in 1968 and 1969, groundwater was first encountered .
approximately 400 feet below the surface of the mine in the lower portion of the First Gallup
Sandstone Member of the Gallup Formation. Inflow of water from this formation was small,
amounting to only 30 gpm. Water was also encountered at a low inflow rate of 50 gpm in the
Second Gallup Sandstone Member. Water was not encountered again until the Dakota
Formation was reached at the base of the Mancos Shale. Groundwater inflows from the Dakota
Formation were at 800 gpm prior to grouting. Water inflows from the underlying Westwater

‘ Canyon Member were even larger, averagmg from 1,500 to 2,100 gpm during shaft
- constructlon ' :

The U.S. EPA notes that the Site hydrogeology has not been adequately charactenzed beneath
the NECR mine site. UNC has conducted episodic sampling of the one on-site supply well;
however, there is no well network on the mine site. Therefore, the depth to groundwater and

' mtereonnectjon of shallow to deeper water bearing units is not established for this site. Based

on data provided by UNC, the depth to groundwater in the Westwater Canyon Sandstone
Member is approximately 1,500 to 1,800 feet. S . -

1.2. 3 Chmate K

The Slte lies i ina sem1ar1d chmate with a high annual net pan evaporatron of 54 inches. The
nearby town of Gallup receives an average annual rainfall of 11 inches. Wind for 11 months of
the year ongmates from the southwest and in the month of August originates predommantly
from the south The winter average temperature is 29 degrees Fahrenheit (F) with an average
temperature in summer of 68 degrees E. Extreme heat in the summer (100 degrees F) and cold in
the wmter (-34 degrees F) can occur.
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1.2.4 Surroundlng Land Use and Populations .

The Site is in a Pinyon-juniper, sparsely vegetated area. In some places the underbrush is s dense
with sage and snakeweed predominately, while in other areas bare ground is prevalent. Current
and future land use includes agricultural grazing (grazmg of livestock, such as sheep, cattle, . -
and horses). UNC owns the parcel to the southeast of the mine Slte which is part of the Church

- Rock mill and tailings storage fac111ty (Figure 1.2). These fac111t1es will be eventually deeded to
the U.S. Department of Energy (DOE) as part of the Legacy Management Program. In order to
protect the integrity of the ex1st1ng cells, the DOE will limit re-use of the facilities..

The surroundmg residential population is concentrated in Gallup and Church Rock. Gallup is
approximately 16 miles from the Site and has a population of approximately 20,000. Church
Rock’s population is approximately 2,802 (churchrock.nndes.org, 2008). The Site is located
within the Navajo Nation Pinedale Chapter (populatlon appr0x1mate1y 1,129) and is ad]acent to
a residential area of the Coyote Canyon Chapter on the Navajo Nation Reservahon Lands to
the north of the Site are part of the Navajo Nation Reservatlon

EPA identified fourteen home sites in the immediate vicinity of the mine site durmg fieldwork.
Approximately 25 families reside along Pipeline Road, northeast of the Site and approximately
12 families reside along State Rt. 566 south of the UNC Mill Site (Navajo DOJ, December 2008).
Several Navajo families have stated they collect herbs and plants from the Site and surroundmg
area for ceremonial purposes = B

.i 3 PREVIOUS CLEANUP Acnwﬂés :
1.3.1 UNC Mill Facrhty Groundwater Remedial Action and NRC’s Llcense "
Decommissioning

- UNC began a groundwater remedial action under a Record of Decision (ROD) in 1988 to clean’
up contamination resulting from the tailings located at the UNC mill facility NPL Site. Mill -
process water commingled with tailings in the’ disposal area and leaked into the underlying
alluvium aquifer and two sandstone zones within the Upper Gallup Formation. As part of this
activity two evaporation ponds were created on site and groundwater pumpinig wells were -
installed. The groundwater extraction wells are no longer operating due to limited effectiveness;
a supplemental feasibility study is underway for additional activities under CERCLA.

According to NRC’s website, the UNC NPL site includes a former ore processing mill and
tailings disposal area, which cover about 25 and 100 acres, respectlvely UNC operated the site
as a Uranium mill facility from 1977 to 1982. The mill, de51gned to process 4,000 tons of ore per
day, extracted Uranium using conventional crushing, grmdmg, and ac1d leach solvent
extraction methods. Uranium ore processed at the site came from the Northeast Church Rock
and ‘the Old Church Rock mines. The average ore grade processed was approxxmately 012
percent Uranium oxide. The milling of Uranium ore prodticed an ac1d1c slurry of ground waste
rock and fluid (tailings) that was pumped to the tailings dlsposal area. Uranium milling and
tailings disposal were conducted and an estimated 3.5 million tons of tailings were disposed in
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the tailings impoundments. The tailings disposal area is subdivided by dikes into three cells
identified as the South Cell, Central Cell, and North Cell. Surface reclamation is complete,
except for the area of the south tailings cell covered by two evaporatron ponds which are part
of the groundwater corrective action plan. ' - ‘

L

1.3.2 NECR Mine Site Closure Activities

Closure act1v1t1es between 1986 and 1994 were requlred by the mmmg lease and NRC
requlrements in various locations on the mine site. The NRC Source Materials license requlred
the closure of the ion exchange plant, removal of sludge from the mine water treatment ponds,
and closure of the tailing sand backfill areas. Radionuclide contaminated soils and process
equipment were disposed of at the UNC mill site in conjunction with mill decommissioning and
reclamation activities. The NRC certified these closure actions in 1989 and released the license
areas of the mine for unrestricted use (NRC, 1989). UNC performed the followmg act1v1t1es

. removal of contammated sludge and sedlments from mine Wastewater treatment
o ponds (Ponds 1,23, and 3a);

e removal of equlpment and demol1t10n and removal of bulldmgs to the1r foundahons,
J backfﬂhng and sealmg of the two mine shafts;
0 ‘Acappmg of vent holes (four total) with reinforced concrete  caps;

» regrading, covering with one-foot of soil, and seedlng of the Non-Econorruc Matenal
Storage Area (NEMSA) and SR PR : s

e Temoval i or bur1a1 of materrals at the Boneyard and covenng W1th one foot of soﬂ and
reseedmg '

1 3.3 ReSIdentlal Time Critical Removal Action

The U.S. EPA and UNC under the d1rect10n of the U.S. EPA co‘mpleted a T1me Critical Removal
Actlon (TCRA) at nearby resrdences in May 2007 (U.S. EPA 2007 a). The. ob]ectwe of the TCRA

Approximately 6,500 cubic yards (c.y.) of soil were excavated stockplled and taken by UNC toa
licensed off-site dlsposal fac111ty (U S. EPA, 2007a) The areas around the home™ were restored
with clean backfill: : N : :

T R L
1.4 '_ PRIV-ZVV‘IO.US‘,INbleSTIGAleobNS OF THE MINE SITE.
1.4.1 Investigations Performed by UNC -
Under NRC and then under New Mexico Mining and Minerals Division (NMMMD) UNC.

" conducted reclamation investigatioris and license decommissioning activities at the NECR Site.

These act1v1t1es are documented in the followmg reports: -
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e Final Removal Site Evaluation Report (MWH, 2007), :
e Closéout Plan (MWH 2004); o ' o
e Materlal Characterization Work Plan (MWH 2004)

. .Groundwater Quality in the Westwater Canyon Member at the Northeast Church Rock
Mine (MWH], 2004);

e Northeast Church Rock Mine Site Assessment (MWH 2003) based on a srte assessment
‘checkllst provrded by the State of New Mex1c0 Mlnlng and Mmerals D1v1s1on, and '

. Tailings Sand Backfill Cleanup Verification Report (UNC 1989), provrded to NRC for
. the UNC license no. SUA-1475. . B L

"The prlmary investigative activities relevant to this U. S. EPA removal actlon are brleﬂy
descrlbed in the followmg sections. ‘

1.4. 1 1 SlteAssessment ‘

In 2003, with NMMMD oversrght UNC performed a site assessment focused on three areas of
concern within the NECR mine permit boundary (MWH, 2003). This action was conducted
based on the authority of the New Mexico Mining Act. Based on the site asséssment results,
UNC concluded that environmental impacts were limited due to the underground nature of the
mine, the minimal amount of non-economical mine materials kept at the surface and the fact |
that ore was not processéd on ‘the NECR mine site. During earlier reclamatioh activities, dust
suppression had been used on haul routes to keep fugitive dust to a{ minimum. UNC-also-
concluded that the hydrologic impacts from mine water pumping-and discharge activities were
limited in extent and duratlon -Additionally, UNC concluded that impact to local communities
from the mining operatron was primarily economic in nature. Wildlife Would have been
displaced from the mine area during active operations, moving to nearby areas; however,
evidence of several species of fauna was found on the inactive NECR mine site during the site
assessment. No known threatened or endangered species are present at the site. A listing of
wildlife and vegetation species observed at the mill and mine site is presented in further detall

- in the list of Fauna and Srgns of Fauna on or Near the NCRM Property and in'Plant = '
Composition and Areal Cover by Species for Pmyon-]umper srtes in the Northeast Church '
Rock Mine Srte Assessment Report (MWH 2003) ‘ '

" ‘1 4 1. 2 Removal Slte Evaluatlon

~ Under a negotiated order with the U.S. EPA Reglon 9, UNC completed a Removal Site -
Evaluation in 2006 (MWH, 2007). Surface and subsurface soils and sediments were screened
and sampled between August 14 and December 5, 2006. The RSE survey area encompassed 13
areas (former operational units) on the NECR mine site, plus nirie off-site home sites-located  *
northeast of NECR. Scan and static gammia surveying, and surface and subsurface soil samplmg
were conducted

The ob]ectrve of the gamma radlatlon surveys performed in the RSE survey area was to .
characterize the nature and lateral and vertical extent of Radium concentrations in surface and
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subsurface soils and sediments. Screening levels were based on U.S. EPA Region 9 PRGs for all
stable metals.-

The results of the RSE (MWH, 2007) are summarized below. Further detarls of the fmdmgs are
provrded in the RSE Report (MWH, 2007). . : :

o Surface soil samples (20.5 feet bgs) were analyzed: for Radium-226, Arsenic,
Molybdenum Selenium, Uranium, and Vanadium. Values above the field screening
levels were: ’

o Radium values ranged from 0.8 to 875 pCi/g; -
" 6 Uranium valties ranged from 0.7 t6 3,970 nig/kg; and

o Arsemc values ranged from ND to 14 9 mg/kg wrth no correlation W1th Radrum
and Uramum locations.

e . Subsurface soil samples (>0.5 ft bgs) were analyzed for Radrum—226 ‘Arsenic,
_Molybdenum Selemum, Uramum, and Vanadrum Values above the field screening
' levels were

o Radrum values ranged from 0.6 t0 438 pCl/g,
o Uramum ranged from 0.7 to 760 mg/kg; and:

o Arsemc ranged from ND to 13 9 mg/kg wuh no correlatron w1th Radrum and
Uranium locations.

. The ratro of Uramum-natural to Rad1um—226 concentratrons around Home S1tes was
1. 14 compared to the average ratro for background sorls of 1. 11 and

- o Toxicity characteristic leaching procedure analyses of subsurface samples from the
' Boneyard was non-detect.

_® . Arsenic concentrations were below the residential non-cancer PRG of 22 mg/kg used in
' the RSE Report (MWH, 2007)

1.5 SOURCE, NATURE, AND EXTENT OF CONTAMINATION

1. 5 1 Source Radlum and Uranium Laden Mme Wastes

* In Uranium mining and mrllmg operatrons, contamination mamly comes in the form of decay

products of Uraniuin that dre exposed at the surface through various waste materials. For the
purposes of this EE/CA and the recommended removal action, mine wastes refer to the
radioactive and heavy metal contammated surface and near- surface soils.

Radium and its decay products remain in the mine wastes and can be released to the soil or
drainage areas. This may, in turn, adversely affect ground and surface waters. Radon gas, alpha,
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beta and gamma radiation are also emitted into the air from waste rock piles. Additionally,
during the leaching process, heavy metals such as Selenium, Arsenic, Molybdenum, Vanadium,
Iron, and Lead may b be released from the rmned rock

. N
;-lf—_,- L.,-_

Cleanup activities have removed or buried some of the waste tailings. However, Radium and"
Uranium remain in the surface and subsurface soils at unacceptable levels (refer to the RSE,
MWH 2007)

pe

1.5.2 Areas of Concern

The areas of concern for soil contammatlon are hsted below (approx1mate boundarles are
shown on Figures 1.3 through 1. 6):

""'1. NECR-1 consisting of former mining facrhty burldlngs The NECR 1 pad was used to -
stockpile the ore and low-grade ore mined from the shaft located there. The stockpiled
ore was then transported from the NECR 1 pad to the mill facility for processing; -

2. NECR- 11"’Ste:p‘ out”, CohsiSting of the area surrou!ndingvl'\‘lECR"-lv mcludmg theformer
trailer park, former fuel storage area, sediment pond, ion exchange plant and other
areas containing mine wastes to the north and east; iR

3. Sandflll areas 1-3. The sandfill areas were temporary staging grounds for mill tailings
material that had been processed through the mill fac111ty The materlal was staged in
' the'sand backfill areas until placed in the mine stopes, .

4. Ponds 3 and 3a, plus surrounding areas affected by mine wastes The ponds held
stormwater and dewater from the mine. The water was subsequently treated in the
ponds prior to discharge (tinder NPDES permit) to the Unnamed Arroyo (Arroyo #1);

S R P e i m Tk

S

......

5. Ponds1and 2, plus surroundmg areas affected by mine wastes. Use of these ponds was
similar to Ponds 3 and 3a; :

6. Sediment Pad. The sediment pad was a holding area for the 'ﬂoeénlated‘sédlmentslthat
were regularly removed from the ponds. The sediment was be held at the Pad untll
transferred to the mill facility; '

o
i
.

/_
-

7. NECR-2 pad also was used to stockpilethe ore and low-grade ore mined from the
second on-site mine shaft. The stockplled ore was then transported from the NECR 2
pad to the mill faahty for processmg,

8. '”Former Magazme Area. Storage area for blastmg materlals for the mlmng operatron, .

izt e s N
oo VL y
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o - .
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9. Vents3and 8 combmed areas The’ vents weré for the underground m1nmg operatlon, '

~10. Boneyard Refuse and dlscarded equlpment from the mme 31te were stored here;

©
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11. Non-Economic Material Storage Area (NEMSA). This area was for storage of the mine
overburden and low-grade ore (non-economic materials) ; .

12 Unnamed Arroyo (Arroyo #1) The arroyo dralnmg west to east from the
Boneyard/N EMSA area to its dlscharge pomt past the resrdentral area; and

13. The residential area “Step-Out” that extends approx1mately 1,000 feet east from the
NECR-1 ”Step -Out” boundary, and mcludes Red Water Pond Road to the south.

1.5.3 Soil Contamination
Soil sample results from field collection in the areas of conicern (excluding Red Water Pond
Road) and the nine home sites are presented in detail in Figure 1.6 and in Appendix D (MWH
RSE Final Report, October 2007 and MWH Supplemental RSE Data, April 2008). This Appendix
includes a summary of surface soil analytical results for preliminary COPCs: Radium-226,
Selenium, Arsenic, Molybdenum, Uranium, and Vanadium.. :

“1.5.4 Groundwater Contamlnatron :

The scope of thlS EE/CA is to present alternatlves for surface and near- surface sorI removal o
actions only A detalled groundwater characterlzatlon has not been performed at the NECR
mme fac111ty to date

There are two aqulfers at the Slte The upper aqulfer located in the- Gallup formatron isnota
producing aquifer in the immediate area. The lower aquifer located in the Westwater Canyon
Member of the Morrison Formation is separated from the upper aquifer by Mancos Shale
aqurtard There 1s one well on-srte located in the lower aquer UNC has conducted eplsodlc
samphng of the one well however, there is no well network on the mine 51te Based on data

- provided by UNC, the depth to groundwater in the Westwater Canyon Sandstone Member is

approxnnately 1 500 to 1 800 feet _

The available soil data and limited hydrogeologic information were evaliiated using synthetic
precipitation leaching procedure (SPLP) modeling by UNC. While the'SPLP leachate results-
were primarily below the New Mexico Human Health Standards for groundwater (NMAC
20.6.2.3103) or the Federal Maximum Contaminant Levels (MCLs) for most analyses, there were
a few exceedances of one or the other of these standards for Ra-226, Uranium and Selenium.
However, the concentrations of these constituents are all within the range of concentrations
detected in the Westwater Canyon Member. Addrtlonally, it should be noted that ralnfall does
not d1rectly impact groundwater in the Westwater Canyon Member as a result of a ‘combination
of arid climate, depth to groundwater and the number and thlckness of mtervemng confining

layers

10
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Therefore, no conclusions have been reached with respect to the pathway for surface |
contamination to reach groundwater. The scope of this EE/CA is to present alternatives for
surface and near-surface soil removal actions only. Further study w111 be ‘necessary t to
characterize 1mpacts to groundwater from site act1v1t1es '

1. 5 5 Human Health R‘ISk Evaluatron -

A human health risk assessment (HHRA) is an evaluation of potentlal 1mpacts of S1te derrved
contaminants on human health, in the event that no cleanup action is taken. Results of the
HHRA are used to determine whether residual levels of contaminants in Site media are”
protective of human health and may be _left in place,- or a,cleanup action should be considered.

Under EPA supervision, UNC performed a human health risk assessment, including a -
conceptual site model, screening level HHRA, and a baseline HHRA. The results of the HHRA'
are part of the documentation that supports a removal action at the NECR mine site. The
following is a brief summary of the HHRA; a complete report is provided in the Final RSE -
report (MWH, 2007).

Off-site releases have been observed in the residential area and the unnamed arroyo. Based on
Site conditions and the radioactive properties of the contammatron, EPA ant1c1pates the threat
of further release of hazardous substances from the Site into the air, water and surroundlng '
soils if control measures 4ie not implemented. Radium and ‘Uranium are the contaminants of
primary concern. Radium is formed when Uranium and Thorium undergo natural decay in the
environment. During the decay processes, alpha, beta, and gamma radlatlon are released.
Radium may be found in soil, air and water. - g Lo

The HHRA mdlcated that there are three predommant human exposure pathways of concern
for Uranium and Radium. Whole body radiation may be experlenced by nearby residents and
trespassers on or near the NECR mine site itself or at secondary sources (e 8- ‘Water or 7T
windborne). Raditum in the soil may bé absorbed by plants and may concentrate in terrestrlal
organisms; and persons and wildlife may also directly ingest radionuclides which then may “be-
transported to organs or other sites in the body. Radionuclides such as Radium and radon and
daughters may be inhaled creating alpha sources in the lungs. ‘

Persons traversmg the NECR mine site may be exposed to’ contamlnated dust by mhalatlon or.
ingestion of particulate matter. Activities that occur in the vicinity of the Site that may put
persons at risk include walking or hiking, livestock grazing, and modes of transportatron
including all-terrain vehicle, motorcycle, oron horseback R ' : '

Off site accumulation of hazardous substances may present secondary contammatron exposure
routes through inhalation or mgestlon, partlcularly for children at play. Contammanon o
deposited on residential yards and in the nearby arroyo, may setfle on clothing of residents
traversing contaminated : areas and be transferred to house dust. Traditional uses of plants also
may result in secondary exposure. ‘
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Engineering Evaluation/Cost Analysis
Northeast Church Rock Mine Site, Gallup, New Mexico
, May 30, 2009

Animal studies have reported mﬂammatory reactions in the nasal passages and deney damage
from acute inhalation exposure to Uranium. Chronic (long- term) inhalation exposure to
Uranium and radon in humans has been linked to respiratory effects, such as chronic lung
disease, while Radium exposure has resulted in acute leucopema, anemia, necrosis of the jaw,
and other effects

Cancer is the majOr effect of concern from radionuclides. Radium is known to cause bone, head,
and nasal passage tumors in humans, and radon, via inhalation exposure, causes lung cancer in
humans. Uranium may cause lung cancer and tumors of the lymphatlc and hematopoietic
tissues (U S. EPA, www.epa.gov webs1te) ‘ . '

The HHRA mdlcates the need for a response action to control releases and prevent exposure.
Actual and threatened releases of hazardous substances from this site, if not addressed by
implementing a Non Time-Critical Removal Action, may continue to present an imminent and
substantial endangerment to public health, or welfare, or the environment. '

12



Engineering Evaluation/Cost Analysis
Northeast Church Rock Mine Site, Gallup, New Mexico
' * May 30, 2009

2.0 IDENTIFICATION OF REMOVAL ACTION GOALS AND SCHEDULE

2.1 PRELIMINARY REMOVAL ACTION GOALS

The main objective of this removal action is to mitigate risks posed to human health and the
environment by on-site contamination and to restore the land for use by nearby residerits and
the Navajo Nation. Characterization of the Site identified the primary environmental concern to
be radiological contamination. The presence of Radium and Uranium could pose a risk to the .
air quality by emitting radon, alpha, beta and gamma radiation. Persons traversing the Site may
be exposed to contaminated dust by inhalation or ingestion of contammatlon adsorbed to
particulate matter. Incidences of direct contact with natural and mechamcally generated dust
.during these acnvmes account for known contarmnatlon exposure scenanos faced at the Site.

Proposed Acnon Level o , . R . ; ,
The Proposed Action Level for Ra-226 is 2.24 pCi/g (1.24 pCi/g above the mean of the Ra-226
background concentration 1.0 pCi/g) and corresponds to an acceptable risk range of 2 x 10 for -
residential scenarios. This risk-based Action Level is proposed for the followmg reasons:

It is within the risk range cited in the NCP (300.430(e) (2)(1);
It is distinguishable from background and therefore measurable in the field; and
It is above the analytical detection limit.

EPA manages risk to achieve 10 to 10# overall risk, therefore the Removal Action Objective -
(RAOQ) is health protective, detectable, and distinguishable from background.

Ra-226 and Uranium are co-located. In using the Ra-226 RAO, we will capture contamination
associated with Uranium to below its Preliminary Remediation Goal (PRG). Other stable metals
associated with the mineral belt, such as Arsenic, Molybdeﬁum, Selenium and Vanadium, 1) are
below their respective PRGs; and 2) appear to be within the range observed in the background
area and do not appear to be associated with mining operations. Confirmation sampling will be
conducted to verify protectiveness. The site-specific Action Level is presented in Table 5.4.

Although the area exceeding the Proposed Action Level is reasonably well defined (Figures 1.3
and 1.4), there is insufficient data to confidently define the depth of contamination. Therefore,
for the purposes of this EE/CA, a reasonably conservative estimate of the total area and depth to
be addressed was estimated to be 871,000 c.y. The volume was estimated by breaking down the
areas of concern into a discrete block volume approach of contamination based on sampling
and historic operations. The volume of each block was estimated by multiplying the well-

“defined lateral extent of Ra-226 contamination by a reasonable maximum depth of
contamination from the sampling. EPA was provided with a smaller volume estimate using a
finite element approach to estimate volume; however, EPA’s experience with previous
excavation removals suggests that the finite element approach tends to underestimate
contaminated volumes unless there are a large number of samples at depth.
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Prmcmal Threat Waste Level

The NCP allows for identification of ‘principal threat waste’, i.e. those sources that are
considered to be of higher conicentrations, toxicity or mobility. EPA Guidarice'on Principal
Threat and Low Level Threat (OSWER 9380.3-06FS) recommends remediation of Principal
Threat Waste when practlcable Site specific condltlons and risk are also con31dered in defining
and 1dent1fy1ng Pr1nc1pal Threat Waste at a site.

The sampling from the NECR site indicates that there are several areas of srgmﬁcantly higher
concentrations of total Uramum and/or Radium-226, most notably in Ponds 1, 2 and 3. Of the

~over 400 samples collected and analyzed at the site, the distribution of the results does not
follow a standard dlstrlbutlon with samples equally divided above and below the average

concentration. Instead the distribution shows the majority of the samples are below the
average, while a limited number of samples are significantly higher in concentration which
substantially raises the average. For example, the average Radium-226 activity concentration at
the site is 42.2 pCi/g but if all the locations where Radium-226 exceeds 200 piC/g are removed,
the average activity concentration of waste remaining on-site drops to 30. 4 pCi/g, representing a
28% decrease in average activity concentration. .

The Atomic Energy Act (42 USs.C. Sect 2011 - Sect. 2259) (AEA) defines source matenal to
include a coricentration of uranium or thorium that is hlgh enough to be separately managed.
Source materlal is defiried as (1) ‘Uraniur or Thorium, or any combination thereof inany
physical or chernical form, or ‘(2) Ores that contain by weight one-twéntieth of one percent
(0.05% or 500 mg/kg) or more of (i) Uranium, (ii) Thorium, or (iii) any combination thereof |
(Reference: 10CFR20) There is no equivalent definition of source material based on Radium-
226 content

Based on the above drscussmn, the U S EPA proposes to defme the pr1nc1pal threat waste at the
site as waste containing either 200 pCi/g or more of Ra-226 or 500 mg/kg or more of total -
Uranium. - These concentrations represent a break in the distribution of the results between the
significantly higher concentrations and the majority of the sample concentrations. The principal
threat waste volume is difficult to estimate with the current data. The Removal Site Evaluation
Report and the two subsequent addendums focused on ‘delineating the waste at the 2.24 pCi/g
Radium-226 level, and thus sampled mostly near the edges of the areas of concern, where Ra-
226 levels are lower. Therefore, there are fewer sampling data points in the center of the areas of
coricern where the principal threat waste appears to be located. There are only eight samples

* with total Uranium above 500 mg/kg and eight samples exceeding Radium-226 of 200 pCi/g.

EPA estimates, for cost purposes only, that there are 10,000 c.y. of principal waste. Actual
volumes may vary depending on actual field conditions. : :
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2.2  |IMMINENT AND SUBSTANTIAL ENDANGERMENT

Current Site conditions pose the threat of potential future releases of a hazardous
substance, namely Radium-226. The likelihood of direct human exposure, via ingestion and/or
inhalation of hazardous substances, and the threat of potential future releases and migration of
those substances, pose an imminent and substantial endangerment to public health, and/or -
welfare, or the environment based on the factors set forth in the NCP, 40 CFR § 300. 415(b)(2)
These factors include: . oo T R A

1. Actual or potent1al exposure to hazardous substances or pollutants or contammants
by nearby populations or the food chain T i

High concentranons of Radium-226 have been detected in samples in the unnamed

arroyo and several areas not currently fenced. Radium is formed when Uranium and Thorium o

break down in the environment. Two of the main radium isotopes found in the environiment are
Radium-226 and Radium-228. During the decay process, alpha beta, and gamma radiation are
released. Rad1um may be found in a1r, soil and water Radlum in the soil may be absorbed by
plants ‘ ' ‘ o B o
2, High levels of hazardous substances in soils at or near the surface that may migrate
Contaminated soils from the Site may migrate off-site via wind and water transport *
mechanisms including mechanical dust generation. It is believed that Radium in soils and
sediments was transported there from sources including the upgradient NECR Mine Site. Itis.
likely that this contamination could continue to ‘migrate beyond the NECR Res1dent1al Slte
boundary. Some of the Radium daughter particles, such as radon, also have a spec1f1c tendency

to adhere to dust particles and migrate and may have traveled off-31te in hlStOI‘lC surface water
flows.

3. ' Weather conditions that may cause hazardous substances to migrate or be released -

Rainfall events may lead to transport of the contamination from the Site. High soil
erosion rates may indicate transport of contamination from the Site constituting a release of
hazardous substances and resulting in secondary contamination sources. In addition,
contaminants may migrate during high wind events due to the propen51ty for contaminants to
adhere to windborne dust partlcles - ' K X -

41 Avallablhty of other appropnate federal or state response mechanlsms to respond to
the release '

The NNEPA has 1nformed EPA that it does not have the author1ty or resources to
address the Site. Further, the NNEPA has sent a formal request to U.S. EPA, requestmg that
U.S. EPA address this area through aNon Tune Cr1t1cal Removal Action. :

The NECR_ site presents a time-sensitive problem that should be addresSed promptly to avoid
further exposure to nearby residents and to reduce the likelihood of further migration of
contaminants into the residential area and the unnamed arroyo. Failure to implement a site-
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wide response action in the near term would increase the threat of further releases and could
eliminate the progress made by EPA's two residential removals in 2007.

2.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Apf)licable or relevant and appropriate requirements (ARARs) cover both _federal and state
environmental requirements and are used,to: (1) evaluate the appropriate extent of Site cleanup;
(2) scope and formulate alternatives; and (3) guide the implementation and operation of a

 selected action, Sect10n 300.415(j) of the NCP requires that “removal actions pursuant to -

CERCLA Sectlon 106, shall "to the extent practicable, consxdermg the exigencies of the situation,
attain ARARs under federal or state env1ronrnental or facility siting laws.”

The U.S. EPA Region 9 requested and received ARARs from the State of New Mexicoand the
NN EPA for consideration in tlus EE/CA (see Append1x A for a list of ARARSs).

2.3:.1 Terms and Definitions _
The followmg are explanatrons of the terms and deflrutlons used throughout thls ARARs
dlscussmn

Appllcable requlrements are clean-up standards standards of control and other
substantive environmental protection requirements, criteria, or limitations promulgated
under federal or state law that specifically address a hazardous substance,- pollutant
contaminant, remedial action, location, or other mrcumstance at a CERCLA 51te (52
Federal Reglster [FR] 32496 August 27 1987) ' ’

Relevant and appropnate requn‘ements are clean—up standards, standards of control, or

other substantive environmental protecnon requ1rements criteria, or limitations

promulgated under federal or state law that, while not applicable to a hazardous

substance, pollutant, contaminant, remedial action, location, or other circumstance at a

CERCLA site, address problems or situations sufﬁmently similar to those encountered at

the CERCLA site that their use is well-sulted to the particular site (52 FR 32496) Portions
- of a requirement may be relevant and approprlate even if the entire requlrement is not.

Information to be consrdered are non-promulgated adv1sor1es or guldance issued by
 federal or state government that are not legally bmdmg and do not have the status of -
potential ARARSs. They are considered in the absence of federal or state ARARS, or when
such ARARs are not suff1c1ently protectwe An example of mformatlon to be considered
is the U.S. EPA Reglon 9 PRGs that prov1de guidance to assess human health
nnphcahons durmg a removal achon -

Under the description of ARARs set forth in the NCP state and federal ARARs are categonzed
as: . .
. Chern_ical-specific ARARs are usual_ly health— or risk:—.base‘d standards that_ limit
concentrations of chemicals found in or discharged to the environment. They govern
 the extent of site remediation by providing either actual clean-up levels or the basis for
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calculating such levels. Chemical-specific ARARs may also be used to indicate
acceptable levels of discharge in determining treatment and disposal requirements and
to assess the effectiveness of future remedial alternatives. For example, state water
quality standards apply to a site Where treatment efﬂuent is dlscharged toa surface :
water body. : : R S e we e

« Locatlon-spec1f1c ARARSs set restrictions on chemical concentrations or the conduct of
* dctivities solely because they are in special locations (53 FR 51394). In determining the

use of location-specific ARARSs for selected remédial actions at CERCLA sites, the
jurisdictional prerequisites of each of the regulations must be mvestlgated In addition, .
basic definitions and exemptions must be analyzed on a site- spec1f1c basis to confirm
the correct application of the requirements. For example, federal and state regulations™
concerning groundwater may apply at a site where a removal action may nnpact
groundwater quality. -

¢ Action-specific ARARs set controls or restrictions on particular kinds of activities
related to the management of particular wastes or materials (53 FR 51437). Selection of
a particular response action at a site will invoke the appropriate achon—spec1f1c ARARs
that may specify particular performance standards or technologies as well as specific
environmental levels for discharged or residual chemicals. For example, the federal

' noise regulations apply at a site where construction and heavy eqmpment activities are

e occurrmg

Identlflcatlon and evaluation of ARARs s an 1terat1ve process that contmues throughout the
response process. As a better understanding is gained of Site conditions, contaminants, and
response alternatives; the lists of ARARs and their relevarice to the removal action may change.

2.3.2 Other Considerations and Assumptions
The following additional con51derat10ns and assumptlons were made dunng the ARAR—
1dent1f1cat10n process ' - S S

2.3. 2 1 Occupatlonal Safety and Health Admlmstratlon (OSHA)

OSHA has promulgated standards for protectlon of Workers who may be exposed to hazardous
' substances at Resource Conséervation and Recovery Act (RCRA) or CERCLA sites (29 CRF Parts
1910.120 and 1926. 65). The U.S. EPA requlres comphance with OSHA standards in the NCP (40
Code of Federal Regulatlons [CFR] 300. 150) but not through the ARAR process Therefore,
OSHA standards aré not considered ARARs. Although the requlrements, standards, and
regulatxons of OSHA are not ARARs, they will be comphed with durlng the removal action.

2.3.2.2  Uranium Mlll Tallmg Radiation Control Act (UMTRCA) - o

UMTRCA programs are categorized under Title I and Title II. Title I addresses specific inactive
Uranium processing sites and Title IT addresses active sites that are required to have a license
from NRC. Under UMTRCA, the U.S. EPA was directed to devise sta'ndards for both the control

17

P
“

o

‘- e -

£

s, i



Engineering Evaluation/Cost Analysis
Northeast Church Rock Mine Site, Gallup, New Mexico
May 30, 2009

and cleanup remedial actions. The NECR mine site is not a listed site under Title I of UMTRCA
nor would NECR mine wastes be classified under Title I. However, UMTRCA requirements
may be ARARs under certain circumstances, as reﬂected in the ARARSs table attached as
Appendlx A

2.3.2.3 Cap Desrgn Cntena _

Alternatives 3, 4, and 5 use a cap for part of the remediation solution. This section discusses the
conceptual model used for the cappmg options for the purposes of cost analysis for these -
alternatives.. . e

Regarding the remedratlon of mine wastes, Title  UMTRCA standards (Subpart Aof 40 CFR
§192(d)) offer the followmg guidance. Remedlatlon should:

e Be desrgned to be effechve for up to one thousand years to the extent reasonably
o .achievable, but ata minimum of 200 years;

‘e Provide reasonable assurance that releases of Radon-222 will not exceed an average
release rate of 20 p1co Curles per square ‘neter ] per second (pCl/mZ/s),

In de51gn1ng a cap at the NECR mine site there are several cr1t1cal factors These de51gn
elements are discussed briefly here and assumptions are made in order to prepare the cost
analysis for the alternatives. Upon further investigation of the Site these.assumptions may :
change. Ultimately the containment desrgn will be based on comprehenswe plannhing and site-
specific risk analysis. R ' -

Longevity of the' ‘Cap. At the NECR mine site, 4 cap will be de51gned to have a hfe ofa
minimum of 200 years and will requlre long term momtormg '

Shreldmg of Gamma Rays To provrde assurance that Gamma rays are bemg shielded

| -appropriately (i.e., that the release of Radon-222 will not exceed an average release rate of 20

pCi/m?/s), an appropriate soil layer needs to be in place.

Revegetation. Revegetation g_oals will be consistent with the end-use of the repository but are
not to be an integral component in the cap design to achieve protectiveness. Revegetation
should attempt to emulate the structure, function, diversity, and dynamics of native plant
communities in the area. Diverse mixtures of native and naturalized plants would maximize
water removal and remain more resilient given variable and unpredictable changes in the
environment resulting from pathogen and pest outbreaks, disturbances (grazing, fire, etc.), and .
climatic fluctuations. Therefore, the revegetation plan will include species that are sustainable,
once established, under typical climate patterns. '

Water infiltration. The cover must protect the mine wastes and reduce leachate development by
minimizing the infiltration of water from precipitation.

Erosion and Biointrusion. Cap shaping, sloping and proper drainage patterns are also _
important to ensure stability of the final consolidated material. Placement of rip rap is expected
to be the most effective surficial erosion mitigation measure. Approximately 18 inches of rip rap

18



Engineering Evaluation/Cost Analysis
Northeast Church Rock Mine Site, Gallup, New Mexico
May 30, 2009

‘will be placed over the soﬂ sealing layer. Erosion modeling should be done to determme the
effectiveness of the proposed design. - : - :

The cap will be designed to prevent roots and burrowing animals from infiltrating too deeply
into the sealing layer. Biointrusion controls may need to be incorporated into the final design
and long-term maintenance plan SRR :

For cost purposes, EPA used the Midnite Mine NPL Site cap design to estimate the cost for
comparison of alternatives only. Itis assumed that since the material has the same :
radioactivity, the cover design will be the same for alternatives 3 through 5, and therefore, the
costs are similar. The.cost estimate assumed that a two-foot thick layer of on- or near-site.
material will provide the radon protection. An 18-inch layer of rip rap, also assumed to be . -
available on- or near-site will be placed on top of the soil cover to provide the armoring need for
long-term durability. To facilitate grazing re-use, 6 ~iriches of bio-solids or other off-site organic
material will be used on the top of the cover to promote re-vegetation. Although the final
design may vary, the major cost factors - thickness of cover and source. of material — will likely
not be significantly different from the cost estimate assumptions. Final design parameters will
be determined by U.S.EPA in consultation with Navajo and other key agencies Under
Alternative 5 and Option B, the final de51gn W111 need concurrence from NRC

2.4 REMOVAL ACTION SCHEDULE '

The NCP requlres a public comment perlod of 30 days followmg release of the ﬁnal EE/CA
report by the U.S. EPA. The U.S. EPA will respond to significant comments received during the
public comment period, and will publish an Action Memorandum following the response to ‘
comments. The schedule for complehon of the removal acuon(s) is dependent upon L
negotiations with the Potentially Responsible Party(ies) (PRPs) or falhng negotiations, issuance
of a unilateral order or availability of U.S. EPA funding for the action: The U.S. EPA will
provide public notification of the schedule for thlS process upon issuance of the Action -~ =~
Memorandum. - : SR
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3.0 IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES

3.1 INTRODUCTION

U.S. EPA guidance (1993) for preparing YEE/CAs suggests identifying and assessing a limited
number of alternatives appropriate for addressing the removal action objectives. Based on
knowledge of work at other sites, the following five alternatlve removal actions were evaluated
for the NECR mine site: e = o
1. No Action;

2. Excavation and disposal at an off-site treatment, storage and dlsposal facﬂlty (TSDF) of

all NECR mine site wastes;

3. Consolxdatlon and covermg of mme wastes on the NECR mine s1te

4 Construction of an above- ground capped and hned rep051tory on the NECR mine site;
and

5. Consolidation of the mine wastes with a cap and liner at the UNC mill facility currently
under license by the U.S. Nuclear Regulatory Comrrussmn (NRC), either in an existing
tallmgs cellorina newly-constructed repository.

Alternatives 3, 4 and 5 have the following option:
e A:Removal of high-concentration (“principal threat waste”) material to an off-site
Class I hazardous waste dlSpOS&l facility, or an alternatwe approprlate facility
In add1t10n Altemahves 3'and 4 have the followmg optlon ) '

* B:Removal of principal threat waste material for containment in an ex1st1ng tailings
cell on the UNC m1ll fac1l1ty

The main assumptions used for each altematlve are d1scussed in the followmg sections. The
area and depth estimates used to calculate the removal action Volumes are prov1ded in
Table 3.1.

The conceptual design assumptions used for each alternative are discussed in the following
sections. The area and depth estimates used to calculate the removal action volumes were

~ developed by the U.S. EPA based on prehrmnary data prov1ded by UNC. As additional site

data are obtained, it is anticipated that the volume estimate'will be refined. However, the U.S.
EPA considers the volume estimates' summarized in Table 3.1 to be sufficiently accurate for the
purposes of comparing costs and conceptual designs in this'EE/CA.

For Altérhativééf 2 - 5, comprehefisive plannmg will have to be done and work plans and
engineering de51gn documerits developed prior to the work activities on site. Ptocurement for
services and materials will need to be completed. This planmng phase is not discussed in detail
in this sectior; however, it is assumed that the following docuiments would have to be
developed: plans for transportation, erosion and stormwater control, work schedule, air
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monitoring, the samplmg and analysis plan, quahty control/quality assurance plan, a site safety
and health plan, and‘an environmental protection plan: Engineering design documents will be
required for Alternatives 3, 4, and 5.

3. 2 ALTERNATIVE1 No ACTION

3. 2 1 Alternatlve 1 Summary

Under Altematrve 1 - No Action, no treatment, containment, or removal action would occur at
. the NECR mme srte ‘

3.2.2 Site Work Actlv1t1es

This alternative would have no 31te work act1v1t1es assoc1ated W1th it. The re51dua1 mine wastes
would be left in place L ' R ‘ :

- 3.2.3 Site Restoration Activities = - -

Since there will be nio work act1v1t1es at thlS Slte under this altematwe there w1]1 be no site
restoration. '

3.2.4 Site Controls and Security

No site access controls or security would be maintained under Altematlve 1. Nearby residents
would have access to the NECR mine s1te areas w1th potentlal exposure to gamma radlahon
and radon emissions.

3.2.5 Stormwater and Erosion Control oaM Act1v1tles

Wind and water would continué to move contaminated dust from the upland areas of NECR to
downstream and‘downwind residential areas. No monitoring or mainteriance of the site would
occur. :

3.3 ALTERNATIVE 2: EXCAVATION AND DISPOSAL OFF SITE OF ALL WASTES

3. 3 1 Alternatlve 2 Summary

Alternative 2 assumes that all mine wastes W1th concentrations above the Proposed Actlon e
Level of 2.24 pCi/g Radium would be eéxcavated and disposed of off site at a licensed and
permitted disposal facility such as at US Ecology, in Grandvrew, Idaho. Asa CERCLA waste, .
uranium mine wastes taken off-31te would requlre dlsposal ata Long Term Remedlal Action
(LTRA) approved fac111ty Dlsposal costs at the Chve, Utah LTRA approved facrhty is
significantly hlgher than at the Grandv1ew fac111ty and therefore, Grandview was chosen to
price this alternatlve
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An estimated 871,000 cubié‘);airds'_ of soil,'“:or 1.26 million tons ‘(usirig convetsion factor of 1.45),
have contamination levels above the Proposed Action Level and would need to be excavated
from multiple areas on the NECR mine site. A total of approx1mately 157 acres would be

affected

3. 3 2 Slte Work Act|v1t|es : . .

The 1mp1ementat10n of Alternative 2. would mclude site preparatron, excavation, waste-

transportation and disposal, and post-excavation/site restoration activities. Site preparation .
* includes an underground utility survey to identify and/or verify the location of- subsurface

utilities in all areas having excavation and stockpiling activities and heavy equipment '
operation. Existing civil improvements (e.g., structures, culverts, catch basins, vaults) would be
decontaminated where practicable and disassembled for future use or demolished for removal.
Temporary on-site facilities for decontammatron of personnel and equipment (e g , tools,
salvageable equipment; passenger vehicles and heavy equipment) would be built. Temporary
facilities for the storage of demolition wastes and large volumes of excavated contaminated
material would also be constructed. Clearance for natural and cultural resources would be
needed prior to the start of excavation.. : i 8

Priot'to excavatmg, clearmg and grubbmg of orgaruc debris (stump removal cuttmg and
c}uppmg) is'expected for'abotit 157 acres. Stormwater controls (as reqmred in ‘the’ ex15t1ng
permit or'additional conl-rols) will be assessed ‘and would be 1mplemented during this fime."
Periméter air momtormg stations would be posrtloned and operated to momtor effissions’
durmg grubbing, excavahon, stockpﬂmg, loadmg of bulk—carners, stockplle anagement and
site restoration. An excavation sequence would be developed for'the scheduled areas and
coordinated with a stockpile management plan.

'3.3.3 Post-Excavation and Site Restoration Activities.

Concurrent with the excavation activities, confirmation testing of the bottom and side soils in
each excavated area would help determlne the vertical and lateral extent of contamination...

Aftér the Waste is removed from the Site, thé NECR mine site will be restored for's grazmg use.
Clean backfill; ‘assumed to be’ avallable from 4 local soutce, would be used for re-contourmg the
landscape. Régrading wotild re-establish pre-mining land stirface contours ‘with slopes to aid in
erosion control (e.g., a slope of 3:1). It is anticipated that the excavated areas will require 200,000
c.y. of clean backfill of which 10% (20,000 c.y.) will require topsoﬂ amendments and will be
placed as topsoil. ce

Revegetation goals for the Site mclude the estabhshment of plants that emulate the structure,
function, diversity, and dynamics of native plant communities in the area. Diverse mixtures of
native and naturalized plants would maximize water removal and remain more resilient given

PR T pi
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variable and unpred1ctab1e changes in the environment resulting from' pathogen and pest
outbreaks, drsturbances (grazmg, flre, etc ), and chmatrc ﬂuctuahons

3.3.4 Site Controls and Security
During removal and restoration activities Site access would be restricted by construction of a
temporary fence. Domestic livestock would not be allowed t6 enter the Sife until completlon
Though controls would be in place, there may be contaminated fugitive dust and general :
disturbance to the local community during restoration activities. In this case, residents hvmg
near active work areas, for example those close to the arroyo and NECR-1, may requ1re
temporary lodgmg : ‘ :

3 3 5 Stormwater and Erosmn Control O&M ACthltleS ;.' o i

Excavated areas would be.graded:to a gentle rolling contour and oriented to reduce scourmg
with low-energy flow rates and patterns. The draining system would be integrated with the  *
existing topography and drainage patterns to the extent possible. Planning for stormwater-
runoff during the removal activities is essential. A surface water drainage system (including
weirs) would be constructed and part of the infrastructure may, remain in place after the work.
act1v1t1es have ceased Itis assumed that the drscharge from the NECR mine srte Would not be
s1gmf1cantly altered however, future act1v1t1es at the S1te must be evaluated for potent1a1 »
impacts on federally hsted species and cr1t1cal habltat for cert1f1cat10n in the Notlce of Intent as
required under the Multr—Sector General Perrmt (MSGP) under the NPDES permrt Long—term ‘
momtormg of the Slte mcludes mamtammg the stormwater runoff system . "

3.4  ALTERNATIVE 3: ON-SITE CONSOLIDATION AND COVERING OF MINE WASTES 5]

3.4.1 Alternative 3:Summary-

This alternative assumes that the mine wastes will be consolidated and subsequently contained !
under a'cover on the NECR mine site. An estimate of 871,000-cubic yards (1.26 miillion tons) of

soil has contamination levels above the proposed Action Level and will need to be covered on (l
the NECR mine 51te Identlfled prmcrpal threat waste will be’ consohdated and placed in the
bottom center of the consohdated mine waste p1le, in this way, they will be encapsulated by l
lower concentratlon matenal which w111 prov1de an extra measure of radon emissions ‘

: protectlon‘

Alternative 3A . pe e .

Alternative 3A involves on-site consolidation and capping, with the principal threat mine =~
wastes taken to an off-site licensed controlled disposal facility, such as at Grandview, ID, or an : l
alternative appropriate facility. For waste with total Uranium concentrations exceeding 500 B
mg/kg, it may be viable to reprocess the waste at the White Mesa Mill in Utah or a similar mill.

2 '
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Alternative 3B .

Alternative 3B involves ‘on-site consolidation and cap, with the prmcrpal threat wastes
consohdated wrth the mill waste at the UNC rm]l fac111ty '

3 4 2 Slte Work Act1v1tles

To prepare the site an underground utility survey would be performed to 1dent1fy and/or verlfy
the location of subsurface utilities in areas scheduled for in-situ cap, excavation and transfer to a
consolidation area or off-site disposal, heavy equipment traversing paths, and stockpile

‘activities. A land survey would be completed to delineate the areas of mine wastes to remain in-

place for cover and ‘delineate the excavation areas. Exrstmg structures such as culverts, catch
basms, and vaults would be dlsassembled for future use, demohshed for removal or mcluded
w1thm a covered area

Temporary on—s1te facrlmes for project management and pro]ect controls would be mobilized to
the site for the duration of the project. Temporary facilities would be constructed for the storage
of decontamination equipment (e.g., tools, salvageable equipment, passenger vehicles and
heavy equipment), demolition wastes, and excavated material. Natural and cultural resources
will be surveyed by a Navajo Nation archeologist and the existing permit issued for the
Residential Area Time Critical Removal:Action (TCRA) will be updated for the additional step
out areas that Would be affected by the removal action.  °

The 1mt1al site’ removal work mcludes grubbmg and removal of orgamc debrls Stormwater
controls (as required in the permit or additional controls) would be implemented during these
activities. Perimeter air monitoring stations would be positioned and operated to monitor
emissions durmg grubbing, excavatlon, stoc pllmg, loadmg of bulk-carrlers stockplle
management, consohdatron, cover constructlon and 31te restorahon '

For the purposes of the EE/CA cost estlmatlon the preferred area to consohdate the excavated

. waste material is the area of Ponds 1 and/or 2. However, altematlve on-site locations may be

developed durmg the de51gn phase The consolidated mine waste subsequently will be covered.
The covered area is shown in plan view on Flgure 3.1; Flgure 32 shows the covered area in
cross sectron '

. 3.4.3 Consolidate and Cap Conceptuallzatlon

Areas considered for excavation and transport for consohdatlon mclude Sandfrlls 2 and 3;
NECR-2, Sediment Pad, Boneyard, NEMSA, Vents 3 and 8, Trailer Park, Arroyo 1, Sandfill 1,
NECR-1 and NECR-1 step-out. Depth of excavation will not exceed ten feet, except in areas
susceptible to erosion or where placing clean backfill to current grade is not planned.
Excavation greater than ten feet will be required for removal of principal threat waste. For those
areas not susceptible to erosion or not regraded to existing grade, excavation will continue until
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the concentrations are at or below the proposed action level. For conceptual purposes, it is
assumed that the material will be consolidated over Ponds 1 and Ponds 2. Final location of the
consolidated material will be determined during the design phase of the project. A critical
factor that will influence the final location of the waste pile and cover is the need to minimize
exposure to up- gradlent surface water flow and to minimize waste movement. By positioning
the consolidated material in the upper- portlon of the dramage basm, the size of the watershed
up gradient of the covered area would be minimized. Where practlcable the cover may be
integrated into the ridgelines of the basin perimeter to divert precipitation (rain watet and snow
melt) to the adjacent basins. This approach may also reduce the need for an extensive surface
flow diversion system in the upper portion of the’drainage' basin. - i e e

* The construction area will be cleared and grubbed and any topograpl'uc featutes that would -
hinder optimal consolidation of the mine wastes will be removed. The 1mpacted materlals
within the footprmt of the cover (Ponds land2- approxunately 95,000 cubic yards) will remam
in place. Based on the conceptual model, the consolidate/cover removal action footprmt w111 '
cover an area of approximately 12 acres and would hold 776,000 cubic yards. The cover will be
designed to provide a radon shield, to be durable, to minimize infiltration, and maximize run-
off. For cost purposes, it was assumed that a two-foot thick layer of on- or near-site material -
will provide the radon protection. An 18-inch layer of rock, also assumed to be available on- or
near-site will be placed on top of the soil cover to provide the armoring need for long-term - -
durability. To facilitate grazing re-use, 6 —inches of bio-solids or other off-site orgaruc matenal
will be used on the top of the cover to promote re-vegetation. o EETEE

Air monitoring during construction would be required and dust suppression control would be
1mplemented to maintain a safe working environment and to protect human health and the :

: enwronment

3.4.3. 1 ‘ Post Excavatron/Srte Restoratlon Actrv:tles

Confirmation testmg of the bottom and sidewall soils durmg excavahon W111 determme the
vertical and lateral extent of the removal act10n for the consolidation phase '

After the waste is removed the NECR mme 31te will be restored for grazmg use, except that the
footprint of the cap Wlll requrre O&M Clean backfill, assumed to be available from alocal -
source, will be used for re- contourmg the landscape Regrading wﬂl re- estabhsh pre-mining
land surface contours with slopes to aid in erosion control (e.g., a slope of 3:1). It is ant1c1pated
that the excavated areas will require 175,000 c.y. of clean backfill of which 10% (17,500 c.y.) will
require topsoil amendments and will be placed as topsoil.

~Although careful design of the cap (iricluding the use of biosolids, appropriate seeding,‘and
erosion control) helps to ensure proper revegetation after construction, it is best practice to-.
preclude intrusion onto the cover until vegetation is: f1rmly established.
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-3.4.4 site Controls and Security

" During the Alternative 3 removal and restoration activities, Site access would be restricted by

construction of a temporary fence. Domestic livestock would not be allowed to enter the Site
until restored. Though controls would be in place, there may be contaminated fugitive dust and
general disturbance to the local community during restoration activities. In this case, residents
living near active work areas, for example those close to the arroyo and NECR-l may require

temporary lodgmg

y

3.4, 5 Stormwater and Erosron Control O&M

Excavated areas would be graded to a gentle rolling contour and oriented to reduce scourmg
with low-energy flow rates and patterns. The drainage system would be integrated with the
existing topography and drainage patterns to the extent possible. Additionally, ‘planning for
stormwater runoff during the removal activities would be necessary. A surface water drainage
system (including weirs) would be constructed and part of this infrastructure may remain in
place after construction is completed. It is assumed that the dlscharge from the NECR mine site
will not be significantly altered; however, future activities at the Site‘must be evaluated for
potential impacts on federally listed spec1es and crltlcal habltat for certrf1cat1on in the Notice of
Intent, as requlred under the MSGP . ' o :

" Rain and snowmelt would contrlbute sheet flow off the cover Gentle slopes, terraces, and

_earthen rldges of soil posmoned along the contours would dlvert runoff to catch drams Catch
drains (swales) constructed laterally on catchments would dlvert runoff into 31de dxversmn

drams, toe drains, and swales constructed along contours and at the base ofa slope
(respectively). Depending on the design capacity and hydrauhc loads, swales would be sized

and cornistructed with compacted base material and stabilized with filter fabric and riprap.

Additional stormwater controls may include stormwater control channel (header), weirs,
spillways, catch basins, check dams, and sediment basins. Stormwater control elements would
be constructed to the-extent practicable to minimize the risks of percolation from ponded water.

The cover and stormwater controls would be regularly inspected for maintenance and repair.

3.5 ALTERNATIVE 4 LINED AND CAPPED REPOSITORY ON THE NECR MINE SITE

3 5.1 Alternative 4 Summary

Alternative 4 includes the second option for an above-ground cofitainment of the mine wastes
at the NECR mine site: a lined and capped repository. An estimated 871,000 cubic yards (1.26
million' tons) of soil have contamination levels above the Proposed Action Level and will need
to be placed in the repository on the NECR mine site. Similar to Alternative 3, the identified
prlnc1pa1 threat mine wastes will be placed in the bottom center of the Alternative 4 rep051tory
so that the mine wastes with higher concentration are encapsulated by wastes of lower
concentration.
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The main difference between Alternative 3 and 4 is that a liner is used underneath the mine
waste pile in Alternative 4. Placement of a liner is to prevent potential mflltrahon of the mine
wastes to the groundwater on the NECR mine site.

Alternatlve 4A

Alternative 4A mvolves an on—s1te capped repos1tory, mth the prmmpal threat wastes taken to
an off-site licensed controlled disposal facility, such as at Grandview, ID, or an alternative
appropriate facility. For waste with total Uranium concentrations exceeding 500 mg/kg, it may
be viable to reprocess the waste at the White Mesa Mill in Utah'or a similar mill;

Alternative 4B o ‘ R o

Alternative 4B mvolves an on-srte capped repos1tory, with the prmcxpal threat wastes
consolldated w1th the mill waste at the UNC mill facility.

3.5. 2 S1te Act1v1t1es

To prepare the site for 1mplementat10n of Altematlve 4 an underground ut111ty survey would
be performed to 1dent1fy and/or verify the location of subsurface utilities in areas scheduled for
grading, excavation and transfer to the rep051tory, heavy equipment traversing paths, and
stockpile management activities. A land survey would be completed to delineate the areas of
tailings to be excavated and the boundary (footpnnt) for construction of the rep051tory Ex1st1ng
structures such as culverts, catch basins, and vaults would be dlsassembled for future use, '
demohshed for removal or included w1th1n a covered area. '

Temporary on-51te fac111t1es for decontarmnanon of personnel and equlpment (e g tools,
salvageable equipment, passenger vehicles and heavy equipment) and for the storage of
demolition wastes and excavated material would be constructed. Natural and cultural resources
will be surveyed by a Navajo Nation archeologist and the existing permit for the TCRA will be
updated for the additional step out areas that would be affected by the removal action.

The initial site removal work includes grubbing and removal of organic debris. Stormwater
controls (as required in the current permit or additional controls) would be u’nplemented
during these activities. Perimeter air ‘monitoring stations would be positioned and opetating to
monitor emissions during grubbing, excavation, stockpiling, loading of bulk-carriers, stockplle
management, consolidation, and address construction and site restoration. Air monitoring
results would be used to mamtam comphant air quahty conditions. Dust suppression control
would be 1mplemented to mamtam a safe working environment and to protect human health
and the environment. Air morutorlng for particulates will also be ongoing throughout the .
construction of the rep081tory Dust suppression using on-site Well water along haul routes and

as necessary in the excavation areas will continue until all activities have ceased and the danger

of dust is no longer present.
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'3.5. 3 RepOSItory Conceptuahzatlon

Rep051tor1es are typlcally large lined storage cells with embankments that stabrhze the cell and
isolate the radioactive mine. At the NECR rnine site, it is assumed that the best location for the

repository would be within Drainage Basin 2, NECR-2 (which includes NECR-2 drainage),

Sandfill No. 2, Sandfill No. 3, and pottions of the Sediment Pad and Magazine area. This area is
contained in a valley that appears to have only intermittent surface water flow based on UNC
topographic information. Positioning of the repository and cap to minimize exposure to up-
gradient surface water flow is critical to the design. By posmorung the corisolidated material in
the upper-portion of the drainage ‘basin the- «cap may be integrated into the ridgelines of the -
basin’s pefirtieter to divert precipitation (rain water and snow melt) to the adjacent basins. This
approach may also reduce the amount of surface ﬂow d1ver51on system for the upper portlon of
the dramage basin. R S :

A conceptual plan view of the potenhal repos1tory location is shown on Flgure 3 3. Flgure 3.4
shows the covered area in cross section. The footprint encompasses approximately 14.4 acres
and cap would be approximately 20.2 acres. Final location of the repository will be made
during the design. '

The first-phase would remove and store material within the repository footprint. Areas within
the repository footprint include: Sandfill 2, Sandfill 3, and NECR-2 areas. These areas would be
sequentially excavated, inventoried and secured in a stockpile management cell(s) while the
liner portlon of the repository is constructed

For cost purposes, it is assumed that two feet of compacted clay 5011 plus lmer and geofabric
will form the liner of therepository. Final liner design will also consider the final'cap design to
ensure a consistent approach in minimizing infiltration through the repository.

The cap will be designed to provide a radon shield; to be duirable, to réduce infiltration to equal

the permeability of the liner, and to maximize run-off. For cost purposes, it was assumed that a
two-foot thick layer of on- or near-site material will provide the radon protection. *An 18-inch
layer of rock, also-assumed to be available on- or near-site will be placed on top of the soil cap
to provide the armoring need for long-term durability. To facilitate grazing re-use, 6 —inches of
bio-solids or other off—51te organic matenal will be used on the top of the cap to promote re-
vegetanon - Do ' :

3 5 4 Post Excavatlon Actwmes/Slte Restoratlon C

Concurrent with the excavation activities, conﬁrmatlon testing of the bottom and 51de soils in
each excavated area will help determine the vertical and lateral extent of contamination.

After the waste is removed from the Site, the NECR mine site excavated areas will be restored
for grazing use, except that the footprint of the cap will require O&M. Clean backfill, assumed
to be available from a local source, would be used for re-contouring the landscape. Regrading
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would re-establish pre-mining land surface contours with slopes to aid in erosion control (e.g.,
slope of 3:1). It is anticipated that the excavated areas will require 200,000 c.y. of clean backfill of
which 10% (20,000 c.y.) w1ll requ1re topsoﬂ amendments and will be placed as topso1l

Although careful design of the  cap (mcludmg the use of biosolids, appropnate seeding, and
© erosion control) helps to ensure proper revegetahon after construction, it is best practice to
preclude intrusion onto the cap until vegetation is f1rm1y estabhshed

3.5. 5 S|te Control and Securlty S

| During the removal and restorahon achvmes S1te access will be restncted by constructlon of a
temporary. fence. Domestic l1vestocl< will not be allowed to enter the Site until restoration is
complete. Though controls will be in place, there may be contaminated fugitive dust and
general disturbance to the local community during restoration activities. In this case, res1dents
near the work activities, for example those close to the arroyo and NECR—l may requ1re
temporary lodgmg ' )

3.5.6 Stormwater and Erosion Control and O&M
Excavated areas will be graded to a gentle rollih'g contour and oriented to reduce scouring with

low-energy flow rates and patterns. The draining system would be mtegrated thh the ex1stmg
topography and drainage patterns to the extent possible. T :

Planning for stormwater runoff during the removal activities is essential. A sﬁtface water

drainage system (including weirs) will be constructed. It is assumed that the discharge from the

NECR mine site will not be significantly altered; however, future activities at the Site must be
evaluated for potential impacts on federally listed species and critical habitat for certtflcatlon in
the Notice of Intent, as requn'ed under the MSGP.

Rain and snowmelt will contribute sheet flow off the cap. Gentle slopes, terraces, and earthen
ridge of soil positioned along the contours would divert runoff to catch drains. Catch drains -
(swales), constructed laterally on catchments, would divert runoff into side diversion drains, toe
drains and swales generally constructed along contours and at the base of a slope (respectively).
Depending on the design capacity and hydraulic loads, swales would be sized and constructed
with compacted base material and stabilized with filter fabric and riprap. Additional
stormwater controls may include stormwater control channel (header), weirs, spillways, catch
basins, check dams, and sediment basins. Stormwater control elements would be constructed to
the extent practicable to minimize the risks of petcolation from the porided water. The cap and
stormwater:controls would be regularly inspected for maintenance and repalr

‘Long-term monitoring activities include O&M for the capped repos1tory.
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3.6 . ALTERNATIVE 5: ABOVE-GROUND, REPOSI.TORY ON THE UNC MILL FACILITY

Conceptually, Alternative 5 is envisioned to evaluate disposal of the waste at a nearby location
outside the NECR mine area. Several potential sites have been brought to EPA's attention
including the UNC Mill facility, the Ambrosia Lake Mill facility, the Homestake Mill facility,
and the Fort Wingate property. Each location poses possible community acceptance issues and
differing logistical, administrative and technical challenges. EPA has chosen to evaluate the

'3.6.1 Alternative 5 Summary _ |
In Alternative 5, all NECR mine wastes would be excavated, transported and consolidated at .
one of the existing tailing sands disposal cells at the UNC mill facility. At UNC currently, there

are three cells containing an estimated 3.5 'million tons of tailings covering approx1mately 128

acres: All are under the regulatory ]urrsdrctlon of the NRC which requires long-term stability,
erosion protection and a radon shield in their cell design requirements. These cells are currently
unlined and capped. Recent analysis by EPA Region 6 has determined that the cells are
currently not contnbutmg to the groundwater uranium contamination underlymg the UNC -
Site. : L '

It is EPA Region 9’s preference to incorporate the NECR mill tailings into one or more of the .

existing disposal cells. The Post Removal Site Control (PRSC) responsibility for the UNC Mill
Site would be with the Department of Enérgy’s long-term stewardship program upon
completion of the action and all other requirements. After the NRC license is terminated, DOE
would become the perpetual custodian under an NRC general license. This would result in one
less disposal cell for long-term maintenance and an improved cap on the existing cells, resulting
in an overall improvement in protection, reliability and administrative management at the UNC
Site. However, incorporating the waste requires designing a system that satisfies all EPA’s,
NRC’s, DOE’s and the State's requirements. EPA Region 9 will work with the NRC, DOE, EPA
Region 6, and the State of New Mexico to create an acceptable design of incorporating the
NECR mill tailing into the existing cells that complies with the NRC/DOE permit requirements
and EPA’s regulations and decisions. If an agreeable design cannot be completed due to
administrative or technical issues, then all the NECR wastes could be placed in a new, separate
repository on the UNC Mill Site. This would require a release of property currently under NRC
oversight. 'n this case, the PRSC over51ght respon51b1hty of a new repository would remain
with EPA. :

Alternative 5A

Altérnative 5A involves excavation, transportation and consolidation of NECR waste into one of
the existing cells at the UNC Mill Site, with the principal threat mine wastes taken to an off—srte
hcensed controlled dlsposal fac111ty such as at Grandv1ew, l"D oran alternatrve appropnate
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facility. For waste with total Uranium concentrations exceeding 500 mg/kg, it may be viable to
reprocess the waste at the White Mesa Mill in Utah or a similar mill. :

3. 6. 2 Slte ACtIVltleS N

To prepare the site for.implementation of Alternatrve 5, an underground utllrty survey would

be performed to identify and/or verify the location of subsurface utilities in areas scheduled for -

grading, excavation and transfer to the disposal cell, heavy equipment traversing paths, and
stockpile management activities. A land survey would be completed to delmeate the areas of

tarlrngs to be excavated. A : B,

Temporary on—srte fac1ht1es for decontammatlon of personnel and equ1pment (e.g., tools,
salvageable equ1pment passenger vehicles and heavy equ1pment) and for the storage of
demolition wastes and excavated materlal would be constructed. Natural and cultural resources
will be surveyed by a Nava]o Natron archeologlst and the existing perm1t for the TCRA will be
updated for the addltronal step. out areas that would be affected by the removal action.

The initial site removal work includes grubbing and removal of organic debris. Stormwater
controls (as required in the current permit or additional controls) would be implemented
during these activities. Perimeter air monitoring stations would be positioned and operated to
monitor emissions during grubbing, excavation, stockpiling, loading of bulk-carriers, stockpile
management, consolidation, cap and repository construction and site restoration. Air
monitoring results and dust suppression control would be implemented to maintain compliant
aif quality conditions and a safe working environment and to protect human health and the
environment. ‘ ‘ ~ : P A R

3 6 3 UNC Reposrtory Conceptuahzatlon |

For cost estimating purposes, this alternative assumes that NECR wastes w1ll be added to the
largest NRC-regulated cell at the UNC Mill Facility - the Center Cell that is approxrmately 40
acres.” An estimated 871,000 cubic yards (1.26 million tons) of NECR waste will be placed on top
of the cell, periding the appropriate approval necessary for the UNC NRC permit, and
agreement from the DOE. This conceptual design would add approxirhately four feet of waste
to the height of the current cell. A new cap would be constructed over the waste material,
which would add additional height and protection against infiltration. A liner would be
included. NECR waste could also be incorporated in the two other cells: the South Cell which is
19 acres in size; or the North Cell which is 28 acres. Alternatively, the waste from NECR could
be placed in a separate repository located on the UNC Site. The best approach to incorporate .
the NECR waste mto an ex1st1ng cell, or into a new rep051tory, Wlll be evaluated in the de51gn
phase B - -

All areas at the NECR site will be cons1dered for excavahon and transport for consohdat10n
Depth of excavation will not exceed ten feet, except in areas susceptible to erosion or where

k)
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placing clean backfill to current grade is not planned. Excavation greater than ten feet will be
required for removal of principal threat waste.. For those areas not susceptible to erosion or not
regraded to existing grade, excavahon will continue untll the concentrations are at or below the

field screening levels. °

For cost purposes, it'is assumed that the NECR waste would be mcorporated into an existing
cell by expandmg the footprmt of the cell Itis also assumed that the cap and the hner are the
same de51gn as Alternatlve 4. :

3.6.4 Post Excavation Activities/Site Restoration
Concurrent with the excavation activities, confirmation testing of the bottom and side soils in
each excavated area will help determine the vertical and lateral extent of contamination.

After the waste is removed from the NECR site and placed in the existing or new rep051tory at
the UNC site, the NECR mine site will be restored for grazing use. Clean backfill, assumed to be
available from an on-site source, will be used for re-contouring the NECR mine site landscape.
Regrading will be to pre-mining contours with slopes to aid in erosion control (e.g., a slope of
3:1). It is estimated that the excavated areas will require 200,000 c.y. of clean backfill.

It is assumed that no grazing or other land use would be permitted on the UNC mill facility site
and therefore, only signage was assumed to be required to prevent intrusion onto the cap.

3.6.5 Site Controls and Security

During the removal and restoration activities site access to the NECR mine site-and UNC mill
facility will be restricted by construction of a temporary fence. Domestic livestock would not be
allowed to enter the UNC mill facility for a scheduled period. Though controls will be in place,
there may be contaminated fugitive dust and general disturbance to the local community
during restoration activities. In this case, residents near the work activities, for example those
close to the arroyo and NECR-1, may require temporary lodging.

3.6.6 Stormwater and Erosion Control, O&M

Excavated areas will be graded to a gentle rolling contour and oriented to reduce scouring with
low-energy flow rates and patterns. The draining system would be integrated with the existing
topography and drainage patterns to the extent possible. :

Planning for stormwater runoff during the removal activities is essential. A surface water
drainage system (i’ncludixtg weirs) will be constructed. It is assumed that the discharge from the
NECR mine site will not be significantly altered; however, future activities must be evaluated
for potential impacts on federally listed species and critical habitat for cert]ﬁcahon in the Notice
of Intent, as required under the MSGP. :
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Rain and snowmelt will contribute sheet flow off the cap. Gentle s}opes, terraces, and earthen
ridge of soil positioned along the contours would divert runoff to catch drains. Catch drains, -

" (swales), constructed laterally on catchments, would divert runoff into side diversion drains, toe
drains and swales generally constructed along contours and at the base of a slope (respectively).
Depending on the design capacity and hydraulic loads, swales would be sized-and constructed
with compacted base material and stabilized with filter fabric and riprap. Additional
stormwatet controls may include stormwater control channel (header), weirs, épillWays, catch
basins, check dams, and sediment basins. Stormwater control elements would be constructed to
the extent practicable to minimize the risks of percolation from the ponded water. The cap and
stormwater controls would be regularly inspected for maintenance and repair. :; .
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4.0 ANALYSIS OF ALTERNATIVES

Section 4 presents an analysis of the five altefnative methads for the removal action. The
previous section provides a description of the removal actions that were selécted for further
review in this EE/CA. These include:

1. NoAction; ... . . . va  .oow
‘2. Excavation and disposal at an off-site TSDF of all NECR mine site wastes;.
3. Consolidation and covering of mine wastes on the NECR mine site;
4. Construction of above-grouncl, capped and lined repository on-the NECR mine site; and
5. Consolidating the mine wastes on the UNC mill facility (currently permitted underl

license by the U.S. Nuclear Regulatory Commission (NRC), either in an emstmg tailings
. cell orin a newly constructed repository, 4 : :

Alternatives 31 and 5 have the followmg Optlon: e

¢ A:Removal of high-concentration (“principal threat waste’z")i rnater_i_al toan off-site
Class I hazardous waste disposal facility, or an alternative appropriate facility
In addition, Alternatives 3 and 4 have the following option: -

e B:Removal of principal threat waste material for contamment in an ex1st1ng taﬂmgs
cell on the UNC mill facility.. S .

Each removal action alternative needs to meet the following ovérall project objectives:*
e Mitigation of human health and ecological risks associated with the mine wastes;
o Control of current or future release and migration of contaminants; - -
e ' Return of the NECR mme 51te to reasonably ant1c1pated future uses;

. 'Comphance w1th regulatory requlrements and/or the pubhc concerns to result in,
_ stakeholder acceptance. -

4.1 ALTERNATIVE ANALYSIS APPROACH

Each alternatlve was evaluated on the basrs of effectlveness, 1mp1ementab111ty and cost, as set
forth in the NCP and U S EPA guldance on conductmg an EE/CA for a removal actron -

.......

that may prevent or compllcate the use of tr1bal Iand w1thout contemporaneous tr1ba1 consent.
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4.1.1 Effectiveness

Effectiveness refers to the ab111ty of an alternative to meet the removal actlon ob]ectlves The
followmg cr1ter1a are used to evaluate effectlveness

e Overall protection of human health and the env1ronment

e Compliance with ARARs and other criteria, advisories, and guidance; - . ;.
e Long-term effectiveness:and permanence; . . b

¢ Reduction of toxicity, _m__objlity,x or _yqlurne through treatment; and _ .

/
o Short-term effectiveness.

4 1. 2 Implementablhty

Implementability addresses the technical and adm1rustrat1ve fea31b1hty of implementing an
alternative and availability of various required services and materials. The followmg criteria are
used to evaluate 1mplementab1hty

o Techmcal fea51b111ty

¢ Administrative fea51b111ty;

e Avallabrhty of servrces and materlals
o State acceptance; and : et

e Community acceptance.

4.1.3 Cost .. e
Cost estimates were prepared for Altemanves 2 through 5 to compare t the alternatrves and
support remedy selection. The elements for an action’s estimated total cost generally include
capital costs, operation and maintenance costs (O&M [annual and periodic]), and riét present
value for capital and O&M costs. The cost analysis for the alternatives in this 'd:oéurnent includes
capital costs and annual O&M costs with the total cost for the removal action alternative limited
to capital costs only. Cost estimates are located in Append1x B

The scope and costs presented for the various altematwes are based on the best avallable
information regarding current site condltrons and readrly avallable mformatlon on the R
apphcablhty and effectrveness of the selected removal actions. However uncertamtles and data
gaps remain because the 51te characterlzatlon was based on a hmJted number of bormgs, L
observations, and analyses. In’ preparmg ‘the cost estimates, conservative assumptions have
been used and an overall contingency of 10 percent added to each alternative to account for
these uncertainties. Changes in the cost elements are likely as new information and site
conditions change during the removal action design.
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The costs given should be considered order of magnitude type estimates with an accuracy of
+50/-30 percent. Actual costs may vary from these estimates depending on variations in actual
site conditions from those estimated, such as weather conditions, inflation, actual fuel costs,
actual insurance and bonding costs, the availability of materials, equipment, and labor, changes
in regulatory requirements, and other factors that are difficult to estimate or control.

4.2  ENGINEERING AND LOGISTICAL CONCERNS APPLICABLE TO ALL ALTERNATIVES
4.2.1 Activities Applicable to Alternatives 2 - 5 o

Alternatives 2 through 5 each require the following activities:

¢ Engineering/design and inspection;

. VRoad unprovements )

e Site security and access controls,

. Management of mine wastes;

¢ Stormwater management following the removal action;

e Erosion control and maintenance following the removal actron and
. Srte restoratron, mcludrng revegetatlon .

The costs for these activities are mcluded in the estrmated cost for each alternatlve Costs for
procurement are not included in the costs. Stormwater management and erosion control and
maintenance for 30 years following the removal action are identified under O&M costs, but are
not included in the total removal action cost used in the comparative analysis. .

ot

4 2. 2 Unavordable Impacts Common to All Alternatlves |

Except | for Alternahve 1(no actlon), each of the removal action altematrves Would result in an
overall 1mprovement to the local envrronment However, for Alternatrves 2 through 5,itis

‘important | to note that there wﬂl be some unav01dab1e 1mpacts These include:

. Short term inconvenience to local populations using Highway 566, general disturbance
to the local residents from heavy equipment activity for the assumed one and a half to
two year construction period. : -

e Disruption of wildlife and livestock access to the completed removal action areas due
- to the construction activities and potentxally for three years afterwards for revegetation
establishment. o L o

e Site restoration activities will include regrading and revegetation; the NECR mine site
landscape will appear changed and unfamiliar.
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¢ Local drainage patterns will be altered due to the change in site topography and
stormwater and erosion controls. However, the stormwater and erosion controls are:
necessary to prevent down-stream flooding or erosion off site.

‘e Haul roads are assumed to remain after removal actlon construchon is completed to
allow access for momtormg and O&M act1v1t1es ‘

¢ Long-term O&M activities are required for minimum maintenance of erosion controls
(Alternative 2) and for maximum maintenance of cap and storm-water diversion
measures (Alternatives 3, 4, and 5).

4.3  ALTERNATIVE 1 ANALYSIS

Under Alternative 1 - No Action, no treatment, containment, or removal action would occur at
the NECR mine site. Consequently, potential human health and environmental impacts
associated with wind and water transport of contaminated surface soils would remain |
unchanged. The No Action Alternative is used as a baseline for comparison with the removal
action alternatives.

4.3.1 Effectiveness
The effectiveness of the No Action Alternative is considered low for ‘aichileVingh the removal
action objectives. This alternative would not minimize the potential exposure to or tranisport of
mine wastes from the NECR mine site. This alternative would provide no control of soil -
concentrations of mobility and no reduction in risk to human health or the erivifonment. Home
sites that were addressed by the May 2007 TCRA may become re-contaminated due to"
movemert of contaminated surface soils by wind and water. Therefore, increased protection of
human health and the env1ronment would not be ac}ueved under the No Actlon Alternative.

A comprehensive list of federal and state ARARs for the NECR mine site is presented in
Appendix A. Under the No Action Alternative, mine wastes and mill byproduct mater1a1 Would
not be treated, removed, or act1ve1y managed Sutface water dlscharge through Arroyo 1 would
continue to transport contaminated soils from NECR mine site to the downistream watershed.
Nearby residents would continue to be exposed to wind and water-borne contaminants. Free-
roaming domestic livestock and their owners/caretakers would be exposed to surface soil
contamination through direct contact and dust inhalation. Therefore, the No Action Alternative
would not comply with ARARs, '

. No controls or long-term measures Would be lmplemented to control contammated soils at the
Site under the No Action Alternative; therefore, this alternative offers no long-term or short-
term effectiveness in reducing potential risks to human and ecological receptors.

The No Action Alternative would provide no réduction in toxicity, mobility, or volume of mine
wastes at the NECR mine site.
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4.3.2 Implementability

The No Action Alternative would be readily implementable and administratively feasible. No
permits would be required to implement this alternative. No services or materials would be
needed to implement this alternative. The commumty and other stakeholders are unlikely to
accept this alternatlve

4.3.3 Cost

There are no direct or indirect cap1ta1 costs, annual O&M or momtonng costs for this
alternative. s - '

4.4 ALTERNATIVE 2 ANALYSIS

: Implementanon of Alternatlve 2, excavatmn and off-51te dlsposal of all wastes, would require

the following steps: , ’
e Excavation of all wastes on-'NECR mine site;
| Off 51te dlsposal of mme wastes, and

] Slte restoration with erosion and stormwater controls, regradmg and revegetatlon

!

4 4 1 Effectlveness

L
L]

4.4.1.1 Protectlon of Human Health and the Envrronment

Alternative 2 would protect human health and the environment by preventmg direct contact of
the wastes with humans and the environment, since the mine wastes would be removed from
the NECR mine site.

4.4.1.2 Compliance with ARARs

~ Alternative 2 is expected to comply with the ARARs identified in Append1x A. Tl'us alternative

would be implemented to achieve clean-up goals. Alternative 2 includes the’ excavatlon and
relocation of the mine wastes off site, resulting in compliance with 10cat10n—spec1f1c ARARs for
the NECR mine site. Action-specific ARARs for this alternative include Federal and State -
hazardous waste management regulations to the extent apphcable, Federal and State standards
for protection of workers, the public, and environment from low-level radioactivity; the New
Mexico Administrative Code (NMAC) 20.2 for air quality control regulations; and Federal and
Navajo Nation rules and regulations pertaining to the on-site accumulation of wastes in
stockpiles and the control of stormwater discharges during construction activities.

DOT rules and regulations on manifésting and the on-site and off-site transport of hazardous
materials would also be action-specific ARARs for implementation of Alternative 2. Federal-
requirements for hazardous waste disposal will be ARAR:s if the removal action encounters
wastes subject to these requirements. e

38



Engineering Evaluation/Cost Analysis
Northeast Church Rock Mine Site, Gallup, New Mexico
May 30, 2009

4.4.1.3 Long-Term Compliance

Since all mine wastes will be excavated and removed from the Site, Altemahve 2 is expected to
effectively mitigate the effects on potential human and ecological receptors in the long term.

4.4.1.4 Reduction of Toxicity, Mobility, and Volume
Alternative 2 would reduce the volume, mobility and toxicity of the contaminants at the NECR
mine site by physically removing all wastes to an off-site d_lSpOSEll fac1hty

4.4.1.5 Short-Term Compliance

The primary considerations for this criterion are protection of the community, workers, and -
environmental impacts during and after implementation. o

~ Alternative 2 involves demolition/disposal of existing foundations, excavation, material
. transfer, stockpile development/management, loading of bulk carrlers, and site restoration
activities. Heavy equipment would be used to clear and grub, excavate, transfer, load and
grade impacted materials. Potential exposure and protection procedures for workers engaged in
these activities would be addressed in detail under a site safety and health plan (SSHP). During
excavation and material handling activities, measures will be taken to reduce fugitive dust
emissions and associated impacts to workers. Water would be available for dust control, and
workers in the controlled area will don the appropriate safety equlpment and unplement safety
practices such as air monitoring. Work areas would be secured (e.g., marked or fenced) to
control access by authorized personnel only.

Bulk carriers hauling the containerized wastes off site would be covered and secured and
weighed to document compliance with total and axle load limits. Truck traffic would be
coordinated under a transportation-plan for routes, times of Operation, arid-on-site traffic rules:
Emergency spill containment and cleanup contingencies actions would also be included in the
transportation plan to address material spills. S LR e e

| 4. 4 2 Implementablhty o : v : :
4 4. 2 1 Techmcal and Admlmstratlve Feasrb:llty | f . o

Alternative 2 is technically feasible and would not require unconvenhonal techmques, materlals
or labor for the excavation and associated activities. The site is readily accessible. :Excavation
would be scheduled and performed in a manner to maximize direct loading and ensure worker
and public safety. Engineering controls for fugitive dust and site monitoring would be utilized
to control sensitive issues. Profiling and ‘manifesting of the material will be done in coordination
with the transporters and off-site disposal facility. Due to the large number of truckloads: _
(35,000 loads) and the long drive to Grandview, Idaho (12 hours), it is estimated that the time
period of impleméntation of Alternative 2 would be nine years.

Alternative 2 is admmlstratlvely feasible. The mirne wastes may be transported across state-
boundaries for disposal and transportation permits will be necessary. All NECR mine waste is
anticipated to be accepted by permitted facilities. C
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4.4.2.2 Availability of Services

The excavation of contaminated material would be accomplished using a variety of
conventional equipment. Heavy equipment needed for this project, such as scrapers, excavators,
dozers, loaders, compact‘ors,\and/or bulk ¢arriers, are commercially available. On-site wells are
assumed to be available and readily accessible for construction water. Working space is
available for establishing temporary construction office trailers. Utilities (power, drinking
water, and telephone services) are available via local grid or already on site. Portable sanitary
services and refuse disposal are lgcally available. Construction materials for the cap and site
restoration activities (backfilling and hydroseeding) and an off-site laboratory for sample
analysis are commercially available.

Trained and experienced labor is available for site work activities. Special certifications and

training requirements are commercially available. Health and safety training to comply with
OSHA including radiation and hazardous material handling training is available. The Navajo- -
Nation will provide cultural resource liaison. :

4.4.2.3 State and Community Acceptance : _
EPA understands that the Nava]o Nation and the local community strongly support Alternatlve

2, because thls alternatlve contemplates off-s1te removal of a]l Wastes

The State Trlbal and Community Acceptance cr1ter1a will be con51dered followmg the 30-day.
public comment period on the EE/CA Potential impacts to the commumty mclude
inconvenience from noise and dust from truck traffic and heavy equipment operatlon, and
restriction of NECR mine site land from grazing and other activities for a period of time after
the removal action ceases. Community acceptance of this alternative may decrease with-
increased awareness of the estlmated nine-year implementation period, with accompanying
traffic and air impacts.

/

443 Cost '

The cost estimate prepared for Alternative 2 is mcluded in Append1x B. The total cost for
Alternative 2 is estimated to be $293 600,000. :

4.5 ALTERNATIVE 3 ANALYSIS

Implementation of Alternative 3, on-site consolidation and capping of mine wastes would
reqmre the following steps (also refer to Sechon 3.4): S

] Excavahon of wastes

" Consolidation of mine wastes to area in Dramage Basin 2 (or other suitable on-site
location); :

e Constriiction of a cap of corisolidatéd mine wastes;

e Site restoration with erosion and stormwater controls, regrading and revegetation; and
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* Long-term maintenance for cap.
Alternatlve 3 also has two optlons

on : Altematlve 3A On-31te consohdatlon and cap w1th removal of prmmpal threat |
_ material to off-51te Class I 11censed controlled dlsposal fac111ty, or alternative
_' approprlate facxhty, and o : L ;

'+ o Alternative 3B: On-site consolidation and cap Wlth removal of Pnnc1pa1 'Ihreat Waste
- materlal to UNC mill fac111ty

4 5 1 Effectlveness

4.5.1.1 Protectlon of Human Health and the Envrronment

Alternative 3 will protect humari health and the environment as the mine wastes exceeding the
Action Level would be consolidated and covered or covered in-situ on the NECR mine site.

~ These activities will prevent direct contact between the wastes and humans and the
environment. Proper construction and design of the cap mcludes the estabhshment of
”vegetatlon, ‘which prevents erosion of the cap. Proper stormwater controls and maintenance of
the cap will prevent: release of the mine wastes back into the env1ronment A lmer is not used in
AlternatweB IR R L o

4.5. 1 2 Compllance w1th ARARs

Alternatlve 3 is expected to comply w1th chem1ca1 locatlon and achon spec1f1c ARARs
identified in Appendix A. e S

- This removal action alternative would be implemiented to reach the proposed Action Level:’
Data available on the Site conditions suggest no groundwater flux from sidewalls and the base
of Drainage Basin 2, which is the location of the proposed covered area. In addition, stormwater
controls will be included in the design, so that surface water would be djverted from the area.
The cap is a physical barrier that also offers protection from water infiltration to the

- consolidated mine wastes, protecting groundwater resources, and also provides adequate
shielding from ionizing radiation to protect human héalth and the environment. - -

Consolidation and covering of the mine wastes will prevent exposure to airborne radon
emissions to protect the environment and human health, and will meet cherical-specific

ARARs. The activities set forth for the removal action would provide compliance with location- -

specific ARARs. An environmental protection plan will be developed for monitoring protocols-
during the work activities and include a review and evaluation of potential impacts to historic
properties and locations. Natural resource (e.g., biological and botanical) inspections have been
conducted at the site and information from theése inspections will be included in the
environmental protection plan. Environmental protection would include a review and
evaluation of potential impacts on goyern:rne_r_l;tpr_otected species and critical habitats.
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The removal action would provide compliance with action-specific ARARs. These include
Federal and State hazardous waste management regulations to the extent applicable; Federal
and State standards for protection of workers, the public, and environment from low-level -
radioactivity; and Federal and Navajo Nation rules and regulations pertaining to air quality
management and fugitive dust emission control, the on-site accumulation of stockpiled wastes,
protection and monitoring of groundwater, and the control of stormwater dlscharges durmg
constructlon activities.

4.5.1.3 Long-Term Compliance |

The long-term effectiveness and permanence of Alternative 3 is dependent on the future
maintenance activities. If properly maintained the caps and diversion structures will minimize
water infiltration and the caps will prohibit human or animal disturbance to the mine wastes.

4.5.1.4 Reduct:on of Toxicity, Mobility, and Yolume,

| Consohdatlng and covering the mine wastes on the NECR mine site would reduce the mobility

of the contaminants. The toxicity would not be reduced; however, the cap (if maintained
appropriately) would provide long-term protection of human health and the environment from
the process of natural radioactive decay. . ' ‘

4.5.1.5 Short-Term Compliance

The primary criterion for short-term comphance isto protect community health workers, and
the environment during and after work activities at the Site. Alternative 3 activities are
ant1c1pated to extend over three full construction seasons (April through September).

Alternative 3 involves several types of conétructlon act1v1t1es (primarily demohtlon and

- disposal of existing foundations, clearing and excavanon, matérial transfer and

stockpiling/loading, construction of cap and stormwater controls, arid site restoration through
backfilling/reseeding). Worker protection, safety equipment, air monitoring protocols, and -
control of fugitive dust emissions during these activities will be addressed and will comply .
with OSHA, State and local standards. Water from on-site wells will be available for dust
control. Work areas would be secured, marked or otherwise controlled to limit access to
authonzed personnel only. oy ‘

Bulk carriers travehng on site may operate wrth uncovered beds but will exercise dust control

. during transfer operations. Truck traffic would be coordinated under a transportation plan for -

routes, times of operation, and on-site traffic rules. Emergency spill containment and cleanup

contingencies actions would also be included in the transportation plan to address material

spills. - :
'4.5.2 Implementability ,

4.5.2.1 Techmcal and Admm:stratlve Feasrbrhty

Alternative 3 is technically feasible and would not require unconventxonal techniques, materials

or labor for the excavation and assoc1ated activities. The site is readily accessible. Due to the
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magnitude of the volume to be excavated and handled, field activities are assumed to extend
over a three-year period. Excavation would be scheduled and performed in a manner to
maximize direct loading. Work can be performed in a manner that would ensure worker and
public safety and minimize multiple handling where possible. :

Roadway improvements will be made to optimize ccess of equipment, materials and labor.
Storm and surface water control and improvements will be dev’eldpéd under BMPs in
preparation for the removal action. “Winterization” elements in the stormwater control plaris

will help secure the site durmg extreme storm events, prov1d1ng institutional controls to protect
human health and W]ldhfe .

Altérnative 3 is administratively féasible. Construction of an on-site cap will not require special
permitting because mine wastes are considered low-level radioactive materials.

4.5.2.2 Availability of Services and Materials

The excavation of contaminated material would be accomplished usitig a variety of

" conventional equipment. Heavy equipment rieeded for this project, such as scrapers, excavators,
dozers, loaders, compactors, and/or bulk carriers, are commercially available. On-sité wells are’
assumed to be available and readily accessible for construction water. Working space is |
available for establishing temporary construction office trailers. Utilities (power, drinking:
water, and telephone servrces) are available on site. Construction materlals for the cap and s1te
restoratlon act1v1t1es (backfllhng and hydroseedmg) are commermally avaxlable

Trained and experienced labor is available for site work activities. Special certlflcatlons and
training requirements are commerc1ally available. Health and safety training to comply with
OSHA including 1 radiation and hazardous material handhng training is avallable The Nava]o
Nauon w111 pr0v1de cultural resource halson

4.5.2.3 State and Community Acceptance -

EPA understands that Alternative 3 would not be acceptable to the Navajo Nat10n and the local
community because it would result in waste remaining on-site. This understanding is based on
ongoing consultation between EPA and the Navajo Nation, and particularly dated September
2, 2008 from the Nava]o Nation Department of Justice to EPA ‘which is attached as Appendix C.
That letter states: .

Because of the Nabajo s imiqiié connection with the land,'a remedial alternative that simply retains *
radiodctive material on Navajo land will not'only be ineffective and difficult to implement (and impossible
to implement without Navajo Nation consent) it will be rejected by the community it is supposed to sérve.

The State, Tribal and Community Acceptance criteria will be further considered following the
30-day public comment period on the EE/CA. Potential impacts to the community during
implementation of Alternative 3 include inconvenience from noise and dust from truck traffic

and heavy equipment operation, and restriction of NECR mine site land from grazmg and other '

activities for a perlod of time after the removal act10n ceases.

43

e, . I.,,..».. I [ ..4-| T

"“i i -

e
s

R Py - .

._ ,,, [ __e.r.ﬁ ,.-.,

~
w

w



J-

Engineering Evaluation/Cost Analysis
Northeast Church Rock Mine Site, Gallup, New Mexico
May 30, 2009

4.5.3 Cost ' \

The cost estimate prepared for Alternative 3 is included in Appendix B. The total cost for
Alternative 3 is estimated to be approximately $25,800,000. The estimated cost for Alternative

3Ais $28 500; 000 and for Alternatrve 3Bis: $26 700, OOO

7

4,5.4 Alternative 3 Options -
Both Alternatives 3A and 3B are acceptable in terms of effectiveness, implementability, and cost,
but are opposed by the Navajo Nation and the local community for the same reasons that they
oppose Altérnative 3. The removal action proposed in Alternative 3 is enhanced in effectlveness
by removing the highest concentration material to an off-site controlled dlsposal fac111ty The -
dlsadvantage is additional costs for materials management, transportatlon, ‘and for 3A disposal
fees. For 3B, the existing ta1lmgs cell at the UNC mlll facrhty will need to be modified for the
prmcrpal threat Waste d1sposal o

4.6 ALTERNATIVE4ANALYSIS -

Implementatlon of Alternatwe 4, constructmg an above- ground capped reposrtory at the NECR
mine site, would require the following steps (also refer to Sectron 3.5);

‘e Design, siting and construction of above ground rep031tory w1th hner,
o Excavatron of all wastes, - o ' I
. Placement of mine wastes in reposrtory,

' ‘ o 'Construcnon of ¢ cap to prevent a1rborne radon ermssrons and hner to prevent
infiltration to groundwater, e '

. Slte restoration w1th erosion and stormwater controls, regradmg and revegetahon,
. Long-term ma1ntenance of cap and stormwater mfrastructure
Alternative 4 also has associated with it the followmg options::.

° Alternatlve 4A: On 51te rep051tory with removal of pr1nc1pa1 threat- matenal to
off-site Class I hcensed controlled dlsposal fac111ty or an alternatrve approprlate
facility; and -

o Alternative 4B: On site repository with removal of Prmcrpal Threat Waste
materlal to UNC mlll facrlrty

44



Engineering Evaluation/Cost Analysis
. , Northeast Church Rock Mine Site, Gallup, New Mexico
. May 30, 2009

4.6.1 Effectiveness

4.6.1.1 Protection of Human Health and the Environment .

" Alternative 4 will protect human health and the envifonment as all mine ‘Wastes would be
placed in a capped and lined above- ground repository. These activities will prevent direct
contact between wastes and humans and the environment in the future. The liner would be

~ expected to prevent leakage out of the repository and further act to isolate the wastes at the Site.

.4.6.1.2. Compliance with ARARs - h

Alternative 4 is expected to comply w1th chem1ca1 locatlon and actlon specrflc ARARs
identified in Append1x A ot o ; . | {.

Ttus removal action altematwe would be lmplemented in accordance W1th chenucal-speaflc
ARARs The repository desrgn would. include a liner system and cap to fully contain and isolate
mine wastes exceeding the Action LevethStormwater controls will be mcluded in the design, so
that surface water would be diverted from the area. The cap is a phy51cal barrier that also offers
protection from water infiltration to the mine wastes, protecting groundwater resources, and
also provides adequate shielding from ionizing radiation to protect human health and the '
environment. Although limited data indicate that there may not be a pathway between
‘contaminated mine wastes and groundwater the hner acts as extra protechon to 1solate the

mine wastes.

The activities set forth for the removal action would provide compliance with location-specific
ARARs. An environmental protection plan would be developed for monitoring protocols
during the work activities and would include a review and evaluation of potential impacts to
historic properties and locations. Natural resource (e.g., b1010g1ca1 and botanical) inspections
have been conducted at the Site and information from these inspections will be included in the
environmental protection plan. Environmental protection would include a review and
evaluation of potentlal impacts on government protected specxes and cr1t1ca1 habltats

The removal action would prov1de comphance with act10n—spec1f1c ARARs These include
Federal and State hazardous waste management regulations, to the éxtent applicable; DOE
standards for protection of workers, the public, and environment from low-level radioactivity;
and Federal and Nava]o Nation rules and regulations pertaining to air quahty management and
fugltlve dust emission control, the on-31te accumulahon of stockplled wastes, protection and
monitoring of groundwater, and the control of stormwater dlscharges durmg construction
act1v1t1es

4.6.1. 3 Long-Term Compllance A ,A o o
The long-term effectiveness of Alternative 4 is dependent on the future maintenance activities.

If properly maintained the cap, repository, and diversion structures will minimize water
infiltration and the cap will prohibit human or animal disturbance to the mine wastes. .
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4.6.1.4  Reduction of Toxrc:ty, Mobility, and Volume

Alternative 4 would reduce the mobility of contaminants at the Site by placing the mine wastes
in a capped and lined repository. The liner would prevent any potential leaching of
contaminants into the groundwater thus reducing mobility. The toxicity would not be reduced;
however, the cap (if maintained appropriately) would provrde long-term protechon of human
health and the environment from the process of natural radroactlve decay

4.6.1.5 Short-Term Compllance

The primary cr1ter10n for short term comphance is to protect the commumty workers and
envrronrnent from 1mpacts durmg work activities at the Site. F1eld activities are ant1c1pated to.
extend over four full construction seasons (April through Septernber) for Alternatrve 4.

Alternative 4 involves the construction activities primarily including demolition/disposal of
existing foundations, excavation, material transfer, stockpile developnient/management, - -
loading of bulk carriers, and backfill and grading. Heavy equipment would be used to clear and
grub, excavate, transfer, load, and grade. Potential exposure and protection procedures for
workers engaged in these activities would be addressed in detail under the SSHP. During

‘excavation and materral handhng act1V1t1es measures wrll be taken to reduce fugltrve dust

emissions and assoc1ated impacts to workers Water would be avarlable for dust control and
workers in the controlled area will don the appropnate safety equlpment and unplement safety
practices. Work areas would be secured, marked or otherwise controiled to limit access to
authorized personnel only.

Bulk carriers traveling on site may operate with uncovered bedshut exerc1se dust control
during transfer operatlons Truck traffic would be coordinated under a transportatlon plan for

_routes, t1mes of operahon, ‘and on-srte traffrc rules Emergency Splll contamment ‘and cleanup

contlngenaes would also be mcluded in the transportatron plan to address matenal SplllS

4.6.2 Implementability g
4.6.2.1 ' Technical and Admlmstratlve Feas:blltty
Alternative 4 is technically feasible and would not reqmre unconventronal techmques, materials
or highly specialized labor for the work activities. The materials, equipment and labor are
commercially available. However, the labor force will require training and certification for
environmental work. Due to the magnitude of the volume to be excavated and handled volume

of matenals needed fo be 1mported to the site, and d1stances for the dlsposal of regulated
substarices, the field activities are asstimed to exterid over four: years o

Conventional earthwork equipment would be used during the scheduled act1v1t1es Excavatlons .

- would be scheduled and performed in a manner to minimize multiple handllng of material

where possible and ensure worker and public safety. RS

The site is readily accessible. Roadway improvements will be made to optimize access of
equipment, materials and labor. Storm and stirface water control and improvements will be
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developed under BMPs in preparation for the removal action. “Winterization” elements in the
stormwater control plans will help secure the site during extreme storm events, prov1d1ng .
institutional controls to protect human health and wildlife. :

Alternative 4 is admmlstratlvely feasible. Construction of an on-site repository will not réquire
special permitting becaiisé mine wastes are consrdered low- level radroactwe materlals ‘

4.6.2.2 Avallabrllty of Services and Matenals -

The excavation of contaminated material would be accomphshed usrng a var1ety of
conventional equipment. Conventional earthwork equipment needed for this pro]ect (scrapers,
excavators, dozers, loaders, compactors and/or bulk carriers) is commercially’ available. On site
and/or adjacent site wells are available and readily accessible for construction water supplies.’
Working space is available for establishing temporary construction office trailers. Utilities.
(power, water, and telephone services) are available from the local grid or are already on site. -
Construction materials for the capped repository and an off-site laboratory for sample analysis’
are commercially available.-

Trained'and experienced labor is ’cérniné‘rcially'and. locally availablé for job site activities. *
Special certifications and trammg are commerc1ally available. OSHA, radiation, and hazardous
material handling reqmrements ‘would be miet by appropriate safety training before moblhzmg
or on site durmg the constructlon season The Nava]o Natlon w111 prov1de cultural resource -
liaison’ o b : . : : ,‘

4.6.2.3 State and Commumty Acceptance

Because Alternatlve 4 contemplates on-srte dlsposal of wastes, EPA understands that B

: Alternatlve 4 would notbe acceptable to the Navajo Natlon and the local commumty See ‘
' Sect10n 4 5 2. 3 State and Commuruty Acceptance of Alternatlve 3, for further dlscussmn

The State, Tribal and Commumty Acceptance criteria will be further considered following the
pubhc comment period. Potential impacts to the community during implementation of
Alternative 4 include inconvenience from noise and dust from truck traffic and heavy. -
equipment operation, and restriction of NECR mine site land from grazing and other activities.
for a period of time after the removal action ceases. S . ‘

{.

4 6.3 Cost’

The cost estlmate prepared for Altematxve 4is mcluded in Appendlx B. The construction coste
for Alternatlve 4 is estimated to be $32, OOO 000 The cost for Alternative 4A 1s $34 700,000 and
for Altematlve 4B: $32 800, 000.

4.6.4 Atternative 4 Options

Both Alternatives 4A and 4B are feasible and acceptable in terms of effectiveness,

implementability, and cost, but are opposed by the Navajo Nation and the local cornmumty for
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the same reasons that they oppose Alternative 4. The removal action proposed in Alternative 4
is enhanced in effectiveness by removing the highest concentration material to an off-site
controlled disposal facility. The disadvantage is additional costs for materials management,

'transportatlon and for 4A dlsposal fees. For 4B, the exrstmg tailings cell at the UNC mill facility
- will need to be mod1f1ed for the prmcrpal threat waste dlsposal : ~

4.7 ALTERNATIVE 5 ANALYSIS

Implementatlon of Alternatwe 5, consohdatron of NECR waste ina drsposal cell on the UNC
mill fac1hty would requlre the followrng steps (also refer to Sectlon 3.6).

. Excavatlon and transport of all wastes,

e Design, 51t1ng and conisolidation in an ex1stmg disposal cell on the UNC mlll site, or
construction of a new rep051tory on the UNC mill site;

e Site restoration with i erosron and st_ormwater controls, regrading and revegetat{on;‘ and

¢ Long-term maintenance for capped repository. . -

4.7.1 Effectiveness )
4.7.1.1 Protectlon of Human Health and the Env:ronment

Altematrve 5 w111 protect human health and the environment as all wastes exceedmg the
Proposed Action Level would be placed in an existing cell or in an above-ground repository at -
the UNC mill facility. These activities will prevent direct contact between wastes and humans
and the environment in the future. A liner would be installed to prevént leakage out of the
cell/repository, thereby providing long-term protection of groundwater quality at the UNC mill
facility. Proper construction and design of the cap will include approval by U.S. EPA, and the
NRC if NECR waste is consolidated into the existing cell, and will comply with associated
standards for arrborne radon gas emissions, protecting human health and the environment.
Lining and properly siting the reposrtory will isolate the contamlnants protectmg humans and
groundwater resources.

4.7.1.2 Compliance with ARARs. _
Alternative 5 is expected to comply with chemical, location and action specific:ARARs
identified in Appendix A. S :

This removal action alternative would be implemented in accordance with chemical-specific
ARARs. Mine wastes to be capped in the repository on the UNC mill facility twould comply
with approved clean-up goals. The repository design would include a liner system and cap to
fully contain and isolate mine wastes exceeding the Action Level. Stormwater controls will be
included in the de31gn so that surface water Would be drverted from the area. The cap.isa
phys1cal barrier that also offers protectron from water mfrltratlon to the mine wastes and
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provides adequate shielding from i 1omzmg radiation to protect human health and the
_ environment. - . o . . ,

The activities set forth for the removal action would provide comphance with 10cat10n—spec1f1c
ARARSs. An environmental protectlon plan will be developed for : morutormg protocols durmg
the work activities and will incliide a review and evaluation of potential impacts to historic
properties and locations. Natural resource (e.g., biological and botanical) inspections have been
conducted at the site and information from these inspections will be mcluded inthe '
environmental protection plan. Environmental protection would include a review and
evaluation of potential unpacts on government protected specres ‘and cr1t1ca1 habltats

The removal action would prov1de comphance with actlon-spec1f1c ARARs These mclude
Federal and State hazardous waste management regulations, to the extent apphcable, DOE
standards for protection of workers, the public, and environment from low-level radioactivity;
and Federal and Navajo Nation rules and regulations pertaining to air.quality management and
fugitive dust emission control the on-site accumulanon of stockplled wastes, protectlon and
momtormg of groundwater, and the control of stormwater dlscharges during construction _
activities. Implemenitation of Alternative 5 would be in compliance with action specific ARARs,
followmg DOT regulations for transport of hazardous materials, and complymg with Federal
requirements for hazardous waste disposal.

4.7.1.3 Long-Term Compliance

The long-term effectiveness of Alternative 5 is’ dependent on the futirre maintenance activities.
The cap and liner would provide long-term protection of groundwater quality at thé UNC mill
facility. EPA’s'intent is to oversee construction and transfer to NRC & DOE of the PRP-lead"
removal action. If the NECR wastes are consolidated, the operation and maintenance of the
“existirig NRC cells, on the UNC Mill site will be turned over to the DOE under their long-term
stewardship program upon completlon of the NRC license. If because of siting criteria, NRC -
and DOE decline to accept the new repository, UNC would provide PRSC-and EPA would
retain oversight responsibility of the new repository. If properly maintained the cap,
_repository;-and diversion structures will minimize water infiltration and thé cap will prohibit -
human ot animal'disturbance to the wastes. The potential for long-term effectiveness of the cap
will be enhanced by expected long-term fencmg and monitoring of the mill fac111ty, mcludlng
the expected proh1b1t10n of grazing. Cx o v e .

4.7.1.4 - Reduction of Toxicity, Mobility, and Volume v
Alternative 5 would reduce the mobility of contaminants to the air, surface water, and °
groundwater at the NECR mine site by physically isolating the wastes in a cell at the UNC mill
facility. The tox1c1ty and volume would not be changed : e

4.7.1.5  Short-Term Comphance

The pnmary criterion for short-term complrance is to protect the commumty ‘workers, and
environmernt from 1mpacts durmg work activities at the sites. Field act1v1t1es are ant1c1pated to
extend over four construction seasons (April through September). ' '
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' Alternative 5 involves the construction activities primarily including demohtlon/dlsposal of
_existing foundatlons, excavation, material transfer, stockpile development/management

loading of bulk carriers, backfill and grading, and the capped and lined repository construction.
Potential exposure and protection procedures for workers engaged in these activities would be
addressed in detail under the SSHP. Heavy equipment would be used to clear and grub,
excavate, transfer, load, grade and construct the repository. During these activities measures
will be taken to reduce fugitive dust emissions and associated impacts-to workers. Water would
be available for dust control and workers in the controlled area will don the appropriate safety
equipment and implement safety practices. Work areas would be secured, marked or otherwise
controlled to hrmt access to authorized personnel only. ‘ '

Bulk carriers hauling wastes off site would be securely covered and welghed to document :
compliance with total and axle load limits. Bulk carriers traveling on site may operate with

* uncovered beds but will exercise dust control during transfer operations. Truck traffic would be

coordinated under a transportation plan for routes, t1mes of operatlon and on-site traffic rules.
The traffic plan will include an evaluation to use routes on pnvate property for hauling, in lieu
of public toads. Emergency splll contamment and ¢leanup contmgenc1es would also be

‘mcluded in the transportatlon plan to address material spills.

4.7.2 Implementability
4.7.2.1 Technical and Admlmstratlve Feasibility
Alternative 5 is technically feasible and would not require unconventional techmques, materials
or highly specialized labor for the work activities. The materials, equipment and labor are
commercially available. However, the labor force will require training and certification for
envuonmental work Due to the magrutude of the volume to be excavated and handled and the
volurne of materials needed to be unported to the site the ﬁeld activities may extend over four
construction seasons.

Conventio'nal earthwork equipment would be used during the scheduled activities. Excavations
would be scheduled and performed in a manner to minimize multiple handling of material
where possible and ensure worker and public safety.

The site is readily accessible. Roadway unprovements will be made to optimize access of
equipment, materials and labor. Storm and surface water control and improvements will be
developed under BMPs in preparation for the removal action. “Winterization” elements in the
stormwater control plans will help secure the site during extreme storm events, providing
institutional controls to protect human health and wildlife as well as the cell integrity.

Alternative 5 is administratively feasible; and it will require additional coordination among
UNC, NRC, U.S. EPA Region 9, U.S. EPA Region 6, and the State of New Mexico. The current
UNC license might need to be amended. A design-ready plan would need to be submitted to .
the NRC for approval before the license could be amended.
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4.7.2.2 Ava:labmty of Services and Materials

The excavation of contaminated material would be accomphshed using a variety of
conventional equipment including scrapers, excavators, dozers, loaders, compactors, and bulk
carriers. On site and/or adjacent site wells are available and readily acceésible for construction .
water. Working space is available for establishing temporary construction office trailers.
Utilities (power, water, telephone services) are available from the local grid or are already on
site. Portable sanitary services and refuse disposal are locally available: Construction materials
for the capped, lined repository and an off-site 1aboratory for sample ana1y31s are all -
commercially available. R ¥

Trained and experienced labor is available for site Work activities. Special certifications and
training requirements are commercially available. Health and safety training to comply with
OSHA including radiation and hazardous material handhng trammg is avallable The-Navajo
Nation w111 provide cultural resource liaison...

Coyer Tt

4.7.2.3 7 State and Commumty Acceptance o

Alternative 5 contemplates dlsposal of all wastes out31de the reservatlon and off Nava]o trlbal
trust land. For this reason, Alternatwe 5 may be acceptable to the Nava]o Nanon and the local
commumty

The State, Tribal and Community Acceptance criteria will be considered following the public
comment period. Potential impacts to the community include inconvenierice from noise and
dust from truck traffic and heavy equipment operation. .. . ... -~

4, 7 3 Cost

The cost estlmate prepared for Alternatlve 5is mcluded in Appendlx B The total cost for .
Alternatlve 5 is estnnated to be $41,600, OOO The cost for Alternatlve 5A is: $44 300 000
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5.0 'COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES
This sec_tidrl of the EE/CA provides a comparison of the five removal action alternatives
described in Section 4. A summary of this comparative analysis is provided in Table 5.1.

5.1

EFFECTIVENESS

5.1. 1 Overall Protectron of Human Health and the Env1ronment

The alternatives offer similar levels of protecnon of human health and the environment with the
exception of Alternative 1 and some diffefences listed below. Alternative 1 does not offer
protection, sincé under this alternative there would be No Action taken to remove or decrease
the contaminants on site. '

Altern'ative 1: No action is not protective to human health and the environment.

Alternatrve 2 Off-51te transport and dlsposal is protectlve to human health and the

------

the NECR mine 51te L , L '
Alternative 3: Capping of mine wastes in situ (where applicable), or consolidating the

~wastes and cappmg them is effectlve for protectmg human health and the

envrronment

Altematlves 3A and 3B Would mcrease the protectweness of Alternatrve 3 by moving
~.some wastes from the site (prmc1pal threat wastes) and thereby reducing the average

concentratron of, materlals left on. the site.

Alternative 4: As with Alternative 3 (consolidate and cap), with appropriate design and
O&M the repository will remain protective of human health and the environment. A
greater degree of protectlon for groundwater underlymg the site is prov1ded by the
liner.

Altemat1ves 4A and 4B Would increase the protectlveness of Altematrve 4 by movmg
some Wastes from the site (prmcrpal threat wastes) and thereby reducmg the average

o concentrat1on of materrals left on the 51te ’

Altematlve 5 would consohdate the NECR waste 1nto an ex13t1ng cell on the UNC mill

facility to assure that the O&M essential to sustain the high level of protection to

human health and the environment is contmued

Alternative 5A would increase protectiveness of Alternatwe 5 by moving some wastes

from the UNC mill facility (pnncrpal threat waste) and thereby reducmg the average

concentratron of materral left there.
o : .
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5.1.2 Compliance with ARARs and Other Criteria, AdVlSOI‘leS and Guidance

* Except for Alternatlve 1, each alternatlve evaluated in this EE/CA will be de51gned and °
1mp1emented to comply with the identified ARARSs to the extent practrcable Some key areas of
ARAR compliance are reviewed below

5.1.2.1 Water Resources

FATRE R

under Alternative 1, No Action. All other alternatives would comply -with chemical-specific
ARARSs to protect surface water resources by either eliminating all of the mine wastes (in-
Alternative 2), ehmmatmg part of the mine wastes (principal threat Wastes) in Altematlves
3A[B 4A/B and 5A, or 1solat1ng Wastes from the environment as in Alternatrves 3 4and 5.

5.1.2.2  Cultural Resources

In Alternative 1, cultural resources will not be disturbed, since no action will eccur on the site.
For Alternatives 2 through 5, during construction activities existing cultural resources will be
protected to meet 10cat10n-spec1f1c ARARs. This includes during excavatlon, srtmg of the
covered areas, utilizing an on-site borrow pit, siting of the capped reposrtory on the NECR mine
site and the UNC mill facility, and subsequent site restoration.-

5. 1 2 3 Air Resources

In Alternative 1 radon emissions would be emlttmg mto the surroundmg a1r and would be
carried by the wind to potential human or animal exposure pathways. Thus, this alternative ‘
~ would not meet chemical-specific ARARs. Removal off site of all of the wastes in Alternative 2
to a regilated and maintained disposal facility will alleviate radon emissions. Placing the
wastes underneath a cap (Alternative 3) or in a capped repository (Altematrve 4 and 5) will also
eliminate radon emlssrons, if properly maintained in the long term.... . = . .. .»

5.1.3 Long-Term Effectiveness and Permanence
Implementing any of the evaluated alternatives except for Alternative 1 will provrde along
term solution. Alternative 2 removes all of the mine wastes from the site. Alternat1ves 3,4,and 5
will requlre long—term mainteriancé to maintain their long-term effectlveness Optrons 3A/B,
4A/B and 5A remove the principal threat wastes from the site when appropnate Required
maintenance activities would apply for erosion and stormwater controls for all alternatives, and
cap maintenance and monitoring for Alternative 3, and rep051tory and cap mamtenance and
monitoring for Alternatives 4 and 5. SRR o S

5.1.4 Reductlon in Tox1c1ty, MOblhty, or VOlume e |

In Alternatives 2 and 5, all waste will be removed from the NECR mine 51te, thereby reducmg
the volume, toxicity and mobility of the waste. In Alternatives 3 and 4, the waste remains on-
~ site, but the mobility is reduced due to the capping. Alternative 4 has the additional feature of a
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liner which further reduces potential mobility to groundwater In Optlons 3A/B and 4A/B part
of the waste will be removed from the site. .

5.1.5 Short-term Effectlveness o '

Short-term effectiveness includes an assessment of the time period until the removal action
goals are met. Short-term effectiveness also considers the magnitude of potential threats to the
communlty site workers, and the envifonment during implementation of the removal action.
This includes threats that result from 1mp1ement1ng the remedy 1tse1f as well'as ex1st1ng threats
that persist until mitigated by the removal action. SRR e

5.1.5.1 Time Period to Achieve Removal Action Goal
Alternatives 2,3,4,and 5 and 'Op.tion‘s 3A/B, 4A/B and 5A offer short-term effectiveness in “
terms of an immediate substantial or compléte reduction of contaminants upon implementation

of the removal action. The removal action and construction time period for each removal

alternative is anticipated to be as follows: three years for Alternative 3; four years for
Alternatives 4 and 5; and nine years for Alternative 2. The driving force in estimating the length
of impleméntation is the estimated number of truckloads, the number of trucks potentially
available, and the driving distance to disposal. These time periods do not include initial up
front time required for procurement of the work, plans and design of the erosion and
stormwater control systems, the cap, and capped repository alternatives. It is also expected that
the coordination necessary to amend the current permit at the UNC mill unpoundment facility
will take addltronal txme for Alternatrve 5 and Optlons 3B and 4B :

5. 1 5 2 On-Slte Worker Exposure and Safety Risks

Alternatives 2, 3, 4, and 5 involve substantial construction-related actrvrty and truck trafflc that
would result in an increase of noise and dust to local residents. Construction-related activities
include excavation, stockpiling of wastes, off-site and on-site truck hauling and site restoration.
This activity may result in some inconveniénce and directly impact the local residents for the
period of activity. Road weight limits, waste stockpile strategies, and the length of the ..
construction season will affect truck traffic volume. Mitigation efforts would include securing
the loads with covers; using water for dust suppression.

More commumty unpact in regards to off—51te truck trafflc wrll occur for Altemahve 2 and
Alternatlve 5 : ‘ : : 4

5.2 |MPLEMENTABILITY

5 2. 1 Techmcal Fea51b1 hty o .
All five alternatives are technically feasible. There are proven technologles and methods for
cover, cap and lined repository construction. Therefore, technical feasibility is not a strong
distinguisher between the alternatives.

(
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5.2.2 Administrative Feasibility .

All five alternatives and options are administratively feasible. Coordination with appropriate - -
state and local agencies will be required to implement any of the alternatives.

For Alternative 5 there are potentially significant administrative hurdles to negotiate among a
number of stakeholders The admrmstratlve hurdles mclude the followmg

e An expanded cell comphant with NRC regulatlons would need to be constructed on
the UNC mill facility. Pre-design data acquisition and an engineering design and . .,
- construction plan would be required. The NRC license for the UNC fac111ty mlght need
to be revised for the expanded storage facility. . i o >

e The DOE would need to accept, the expansion of the storage fac1hty at the UNC mill
fac111ty because it is the agency respon51ble for long—term mamtenance of the fac111ty

e Anew rep051tory on the UNC Mill site separate from the ex1st1ng cells will not require
as much administrative coordination with NRC or DOE. According to NRC, DOE
.would not be required to be involved. UNC can request, and NRC can grant, removal
from the license of a portion ¢ of the site that has been remediated to standards for
release. Once released from the license, EPA can mplement a CERCLA remedy .
| without NRC or DOE mvolvement _— > T

'5.2.3 Ava1lab1l1ty of Services and Matérials"

Materlals and services are not needed for Altematlve 1. For all other altematlves matenals and )

services are mostly commercially available and the site is readlly accessible. For Altérnative 2,
Alternative 3A and Alternative 4A off-site dlsposal facilities are available to handle the mine -
wastes ! : o : :

5. 2 4 State and Commumty Acceptance

EPA believes that Alternative 2, disposal of all wastes at an off-51te TSDF has the hlghest
likelihood of acceptance by the Navajo Nation and the local community, although the long
implementation period and high traffic volume on local highways may reduce community -
acceptance. EPA believes that Alternative 5, disposal of wastes at the UNC mill facility, may
receive acceptance from the Navajo Nation and the commumty because it requires removal of
all wastes from the reservation and tribal trust land, is implementable more quickly, and will
have significantly lower traffic impacts than Alternative 2. Alternatives 1, 3 and 4 are unlikely
to be accepted by the Navajo Nation and the community because they contemplate leaving .
waste on tribal trust land. State, Tribal and community acceptance w111 be further addressed
through the pubhc comment process SRR A
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5.3  CosTs oF RESPONSE ALTERNATIVES

The estimated total costs with contingency, to complete each of the response alternatives are
summarized in Table 5.2. The total costs include only the capital costs for each alternative; the
basis-of-estimate cost sheets in' Appendix B provide operations and maintenance costs for -
Alternatives 2 through 5. The total costs for' Altérnative 2 ($293.6 million) are the highest
because all the waste is transported under multi-state and federal DOT rules across a relatively
greater dlstance to an ex1st1ng off-site llcensed controlled drsposal fac1hty The costs for
Alternatives 4A ($34.7 million) and 3A ($28 5 mllhon) are also relatively high in most part
because of the transportation costs to meet state and federal DOT rules for off-site:
transportation of the principal threat matenals The costs for Alternatives 2 and 5, and
Alternatives 3A/3B and 4A/4B are also sub]ect to substantial ﬂuctuatlons based on the dynamic
1mpacts of the contemporary changes in fuel cost; and transportatlon labor market rates.
Estimated costs for Alternative 3 ($25.8 million) are less because final disposition will be at the
NECR mine site. Alternative 3 is estimated to be the least costly of the three engineered
alternatives due to no bottom liner, and an optimized excavation and. material handling effort.

5. 4 DIFFERENTIATORS AMONG ALTERNATIVES

In summary, the alternatives that have been described and evaluated in thxs EE/CA are very -
similar when evaluated against most of the evaluation criteria with some notable exceptrons

Altematlve 1, No Actlon offers no protectlon to human health and the env1ronment as it does
not remove the source of the mine wastes. ', L :

Alterriative 2, Excavation and d1sposal of all mlne wastes off-s1te calls for a long ¢onstruction
penod due to truckmg capac1ty for the long haul to a TSDF fac111ty and the Slte The avallablllty

non-low-level radiation material and the number of truck-trlps necessary to travel to a licensed
low level radioactive waste disposal facility is very high. The time needed for each round-trip is
2-3 days; consequently the number of specialized transporting resources is also very high.
Securing adequate trucking resources for nine work seasons will be ‘a challenge. With a long
lead-time for procurement and strong commitment to continued hauling, the resources may be
secured; however, delays to excavation and loading may jeopardize the availability or
commitment by the transporters. This alternative would incur more logistical difficulty, has a
greater potential of transport mc1dents on the pubhc ways and poses undue hazards to human
health and the envrronment based on est1mated truckmg emissions, as shown on Table 53.
With the large number of transport ‘miles and possrbrhty of transport mcrdent the alternative
presents a higher risk to the general pubhc Based on these factors Alternahve 2 presents the
highest risk.

Alternative 3 Consohdatron of mine wastes with cover on the NECR mine site, requires the"
least amount of excavation and handling of mine wastes of the five alternatives. The excavated
mine wastes would be consolidated with the impacted materials at Ponids 1 and 2 covered. Of
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the three alternatives (Alternative 3, 4, and 5), Alternate 3 requires least amount of backfill -
material for the cover and drainage controls, and is the least costly of the three engineered
removal actions. It relies:solely on the cap and stormwater management for protection of .
groundwater, as there is no liner beneath the consolidated material. However, Alternative 3 is .
likely not acceptable to the Navajo Nation and the local commumty

'L Alternative 34, Consohdahon and covering with off site drsp_osal of prmapal threat -
material ata licénsed controlled disposal facilit réquires a slightly more aggresswe

~ schedule than Alternative 3 and carries higher risk as described in Alternative 2, due to
more truck trips. This alternative, as compared to Altérnative 3, offets miore long-term
effectiveness by reducmg the average concentra’aon of the materlal left on-site.

Alternative 3B, Consohdatlon and covermg w1th off site dlsposal at the UNC m111 o
facility, carries a lower rlsk in terms of transportatron of the prmcrpal threat material
due to a shorter dlstance of travel from the NECR mme site to the UNC mill facrhty

Alternative 4, Constructron of NECR mine site above-ground, capped and lined reposrtogg, -
requires the construction of a repository on the NECR mine site. This activity includes the

excavation and handling of all materials, installation of a liner beneath all wastes, and requires
more equipment and labor to consolidate the mineé wastes than Alternative 3. Alternative 4 also _
requires more backfill material than Alternative 3 for the liner, cap and drainage controls.
Alternative 4 offers more groundwater protection than Alternative 3 due to the bottom liner..
However, Alternatrve 4is hkely not acceptable to the Nava]o Nation and the local commumty

Alternatlve 4A‘ Constructron of repository with off site dlsposal of prmmpal threat
material at a licensed controlled dlsposal facility, requires a more slightly aggressive

schedulé than Alternatrve 4 and carries hlgher risk as descrlbed in Alternative 2, due to“
' the more truck trips. “This alternative, as compared to Alternatlve 3, offers more long-
term effechveness by reducmg the average concentra'aon of the materlal left on-srte '

: Alternatlve 4B, Construcuon of repository Wlth off site disposal at the UNC mill facrhtv,
carries a lower risk.in terms of transportation of the principal threat material duetoa. .
shorter distance of travel from the: NECR mine site to the UNC mill facility. This .- - . -

. alternative provides a relatively high level of protectiveness at a cost that is only
rrtoderately greater than Alternative 4. - R e

Alternative 5, Consolidation of the NECR waste into the existing' cells on the UNC miill facility,
requires modification of the existing cell and ‘approval from NRC. All construction elements
were assumed to be the'same as for Alternative 4 and the same excavation and site restoration
considerations as for Alternative 2. This removal action requires more equipment and labor as
compared to both Alternatives 3 and 4 because of the transport to the off-site location. This
alternative has fewer off-site trucking miles and is therefore significantly less damaging to the
environment than Alternative 2 based on CO, NOX and VOC ernission_é estimates, as shown on
Table 5.3. EPA expects that Alternative 5 -will be more acceptable to the Navajo Nation and the
local community than Alternatives 1, 3, and 4, and may be as acceptable as Alternative 2 after
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consideration of significantly reduced construction time (4 years versus 9 years) and -
accompanying reduction in traffic and air nnpacts

Alternative 5A, Consolidation at UNC Mill site with off site dlsposal of principal threat
material at a licensed controlled disposal facility, requires a slightly more aggressive

schedule than Alternative 3 and carries higher risk as described in Alternative 2, due to
the longer and increased number of truck trips. This alternative, as compared to
Alternative 3, offers more long-term effectiveness by reducing the average concentration
‘of the material left on-site. :
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6.0 RECOMMENDATIONS -

Cleanup levels are based primarily on radiological Preliminary Rémediation Goals and Federal
ARARS which specify media concentrations or risk levels to be met unless natural background
levels are higher. The UMTRCA standard for radon flux is also an Apphcable and/or Relevant
and Approprlate Reqmrement (ARAR) AR Do S

The main ob]echve of this removal action is to mmgate rlsks posed to human health and the
environment by on-site contamination and to restore the land for use by nearby residents and
the Navajo Nation. Characterization of the Site identified the primary environmental concern to
be radiological contamination. The presence of Radium and Uranium could pose a risk to the
air quality by emitting radon, alpha, beta and gamma radiation. Persons traversing the Site may
be exposed to contaminated dust by inhalation or ingestion of contamination adsorbed to
particulate matter. Incidences of direct contact with natural and mechanically generated dust
during these activities account for known contamination exposure scenarios faced at the Site.

Radium is present in significantly elevated concentrations in soil and sediment according to the
NECR Removal Site Evaluation (RSE) Report. Because the contaminants have been transported
via wind and water processes to areas around or adjacent to the site, humans, plants and
animals may experience exposures through the food chain, air or surface or groundwater.

PROPOSED ACTION LEVEL

The Proposed Action Level for Ra-226 is 2.24 pCi/g (1.24 pCi/g above the mean of the Ra-226
background concentration 1.0 pCi/g) and corresponds to an acceptable risk range of 2 x 10+ for
residential scenarios. This risk-based Action Level is proposed for the following reasons:

It is within the risk range cited in the NCP (300.430(e) (2)(I);
It is distinguishable from background and therefore measurable in the field; and
It is above the analytical detection limit. '

EPA manages risk to achieve 10 to 10 overall risk, therefore the Removal Action Objective
(RAO) is health protective, detectable, and distinguishable from background.

Ra-226 and Uranium are co-located. In using the Ra-226 RAO, we will capture contamination
associated with Uranium to below its Preliminary Remediation Goal (PRG). Other stable metals
associated with the mineral belt, such as Arsenic, Molybdenum, Selenium and Vanadium, 1) are
below their respective PRGs; and 2) appear to be within the range observed in the background
area and do not appear to be associated with mining operations. Confirmation sampling w111 be
conducted to verify protectiveness.

Although the area exceeding the Proposed Action Level is reasonably well defined (Figures 1.3
and 1.4), there is insufficient data to confidently define the depth of contamination. Therefore,
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for the purposes of this EE/CA, a reasonably conservative estimate of the total area and depth to
be addressed was estimated to be 871,000 c.y. -

PREFERRED ALTERNATIVE
EPA’s Preferred Alternatwe is Altematlve 5A. The prnnary elements of the Preferred
Alternative include:- e S

. Exeavation and transport of all mine waste soil with radium above 2;24 pCi/g (10-4),
except in the ponds, where we would excavate to a maximum depth of 10 feet;

e The waste to be consolidated includes ore and prdtore, waste rock, building foundations
and adjacent soil, and contaminated sediment; ,

e Consolidation of the mine wastes with a cap and liner in an existing disposal cell on the
UNC mill site, or construction of 4 new cell at the UNC mill facility currently under
license by the U.S. Nuclear Regulatory Commission (NRC)

e Principal threat mine wastes taken to an off-site h'censed controlled disposal facility,
such as at Grandview, ID, or an alternative appropriate facility. For waste with total -
Uranium concentrations exceeding 500 mg/kg, it may be viable to reprocess the waste at
the White Mesa Mill in Utah or a similar mill;

e Site restoration with erosion and stormwater cén_trols, regrading and revegetation for
future grazing; and

. Long—terrn maintenance for capped repository, which would occupy an estimated 30
acres and would become part of DOE’s legacy management program in perpetuity.

e If an agreeable design' cannot be completed due to administrative or technical issues,
then the NECR wastes could be placed in a new, separate repository on the UNC Mill
Site. This would require a release of property currently under NRC oversight. In this
case, the PRSC responsibility of a new repository would remain with EPA.

The largest costs are capital costs associated with consolidating and transporting the mine
wastes and construction of the protective cover and liner.

JIt is estimated that up to four years could be required for remedy construction. Removal Action
Objectives (RAOs) and cleanup levels for surface materials, air, radiation, arid pit sediment
would be achieved at the completion of remedy construction. A perlod of recovery would be
needed to achieve vegetative Site restoration.
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The cost estimate prepared for Alternative 5A is included in Table 5.2 and Appendlx B. The
total cost for Alternative 5A is estimated to be $44,300,000. = . . . =« »

Alternative 5 would consolidate the NECR waste into an existing cell on the UNC mill facility to
assure that the O&M essential to sustain the high level of protection to human health and the
environment is continued. Alternative 5A would increase protectiveness of Alternative 5 by
removing the principal threat waste, thereby 'reducing the average concentration of material left
at the UNC Mill Facility. This alternative has fewer off-site trucking miles and is therefore
significantly less damaging to the environment 'than Alternative 2 based on CO, NOX and VOC
emissions estimates, as shown on Table 5.3. EPA expects that Alternative.5 will be more
acceptable to the Navajo Nation and the local community than Alternatives 1, 3, and 4, and may
be as acceptable as Alternative 2 after consideration of significantly reduced construction time
(4 years versus 9 years) and accompanying reduction in traffic and air impacts.
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Table 3.1 Estimated Volumes for Removal

- bt

. North East Church Rock Areas Estimated Area ESt:\;I'iI::e\;’VE:tZtsh of Estimated Volume | Estimated Mass®
: (sq ft) (feet) (cublic yards) {tons)

NECR1 West 409,764

NECR1 East 218,401 .
Total NECR-1 Facility Boundary1 628,165 10 232,654 337,348

Trailer Park 355,516

Fuel Storage Area 304,004

lon-Exchange Plant 54,894

Sediment Pond 84,531

NECR1 Stepout North 57,394

NECR1 Stepout East 1,028,483
Total NECR-1 Step-Out Area’ 1,884,822 1 75,995 110,193
TOTAL NECR-1 (Fa'cility + stepout areas) 2,512,987 308,649 ' 447,541
Step-Out into Res:dentlalArea plus Red R
Water Pond Road?. | - 793,735 1 29,398 42627

Pond 3/3a 260,954 6 57,990 84,085

Pond 3 Stepout 587,696 1 21,767 31,561
TOTAL POND 3/3a * 848,650 79,756 115,647

Ponds 1 &2 174,000 10 64,444 93,444

Ponds 1 & 2 Stepout 301,600 1 11,170 16,197
TOTALPOND1&2* 475,600 75,615 109,641
Arroyo from NECR-1 to discharge point 60,390 4 8,947 12,973
Arroyo from NEMSA to Sediment Pad 6,846 4 1,014 1,471

|TOTAL ARROYO ® 67,236 9,961 - .. 14,443 ©
Sandfill 1 327,616 3 36,402 52,783
Sediment Pad 157,370 3 17,486 25,354
Sandfill 3 170,114 3 18,902 27,407
NECR-2 426,524 3 47,392 68,718
Sandfill 2 89,104 2 6,600 9,570
NEMSA 186,101 7 48,248 69,960
NEMSA Stepout 5,000 1 185 268
Boneyard 236,399 1 8,756 12,696
Former Magazine Area 72,119 2 5,342 7,746
Vent 8/3 (Combined Areas) 297,750 3 33,083 47,971
TOTAL ALL OTHER AREAS 1,968,097 222,395 - - 322,472
TOTAL LR 6,666,305 725,773 ~..1,052,371 - -
TOTAL PLUS ZOA CONTINGENCY“ 870,928 1,262,845
TOTAL + CONTINGENCY ROUNDED 871,000 1,263,000
Notes:
1. NECR-1 facility boundary based on mining permit; UNC's step-out areas are based on gamma readings greater than the
field-screening level (FSL) 2.24 piC/g
2. EPA assumed a Step-out area encompassing the off- SIte residential area (minus the areas cleaned up during the time-critical
. removal action) plus Red Water Pond Rd
3. Pond 3/3a consists of the middle, deeper part of the pond; Pond 3/3a stepout includes the pond side walls
4, Pond 1 & 2 consists of the middle, deeper parts of each pond; Pond 1 & 2 Stepout includes the pond side walls
5. Aroyo areas between the upgradient boundary of the Sediment Pad and the down-gradient boundary of NECR-1 Step-Out Area
are incorporated into the other removal areas (Sediment Pad, Pond 3/3a, NECR-1 Step-out)
6. EPA assumes a 20% contingency to account for uncertainties in the data used to estimate the removal volume
7. Conversion of cubic yards to tons assumes a 1.45 multiplier
Page 1 of 1
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Table 5.1: Summary of Comparative Analysis of Removal Action Alternatives

Evaluation Criteria

Alternative 1

Alternative 2

Excavation and Off

Alternative 3

Alternative 4

Construction of

Alternative 5.

Construction of

Summa . . . Consolidation and Lined/Capped Lined/Capped
v No Action Site ‘l?\;:sp::z:al of Covering of Wastes Repository at NECR Repository at UNC Mill
: : Mine Site Facility
Effectiveness

Protection of Human Health
and the Environment

Waste remains
exposed to humans,
animals, and the
environment.

Removal of source
material leaves no
waste exposed and no
further maintenance is
required.

Leaves no waste
exposed. Long-term
maintenance is required
for the cover.

Leaves no waste
exposed. Long-term
maintenance is required
for the cap and the
repository.

Leaves no waste
exposed. Long-term
maintenance is required
for the repository and the
cap.

Compliance with ARARs

Chemical, action and
location specific
ARARs would not be
met. :

Chemical and action
specific ARARs would
be met. Cultural
resources protected
areas should be
considered during
excavation in order to
meet location-specific
ARARSs.

Chemical and action
specific ARARs would
be met. Siting of
covered areas needs to
consider existing
cultural resources to
meet location-specific
ARARs. .

Chemical and action
specific ARARs would
be met. Siting of
repository needs to
consider existing ™
cultural resources to:
meet location-specific

I

‘| ARARs. ‘

Chemical and action
specific ARARs would be
met. Siting of repository
needs to consider existing

| cultural resources to meet

location-specific ARARs.

Long—Tefm Effectiveness

There is no long-term
effectiveness with no
action taken, thus
allowing current waste
to remain on-site.

! e

Long-term ' .

.| effectiveness relies o

compliance of off-site
disposal facility with
state/federal rules and
regulations governing
solid-waste disposal - .
and landfills...

Long-term effectiveness
requires long-term
maintenance and
monitoring of cover and
erosion .and stormwater.
controls.

Long-term effectiveness
requires long-term
maintenance and
monitoring .of repository
cap as well as erosion
and stormwater
controls:

Long-term effectiveness
requires long-term
maintenance and
monitoring of repository
cap as well as erosion
and stormwater controls.

Reduction of Toxicity,
Mobility, \/oIUm'ia__

There will be no

‘reduction of toxicity,

mobility, or volume of
wastes at the site
under this alternative.

Toxicity, mobility. and
volume of wastes on.
the NECR mine site
would be reduced by
removing:all wastes:to
an off-site location : .-

Mobility of waste would
_be reduced by isolating
the waste within a
cover; volume would not
be reduced except, .
- under Alternative 3A or
3B, o o

Waste would be
isolated within a lined
and capped.repository
reducing mobility.
Volume would not be
reduced.except.under
Alternative 4A or 4B.

Waste would be isolated
within a repository
reducing mobility.
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Table 5.1: Summary of Comparative Analysis of Removal Action Alternatives

Evaluation Criteria
Summary

Alternative 1

~ No Action

Alternative 2

Excavation and Off
- Site Disposal of
Wastes -

Alternative 3

' Consolldatlon and
Covermg of Wastes.

Alternatlve 4

Constructlon of
Lined/Capped
Repository at NECR

: Mine Site -

Alternative 5

Construction of .
Lined/Capped
Repository at UNC Mill
Facility

Short Term Effectiveness

This Alternative is not
effective in the short
term to reduce
contamination nor
does it offer protection
to human health or the
environment.

Benefits would be
achieved relatively

quickly without

subjecting workers, the
community,-or the . -
environment to
unacceptable risk. -

:Benef ts would be '

achieved relatlvely
quickly without
subjecting workers, the
community, or the
environment to.
unacceptable risk.

Benefits would be
achieved relatively
quickly without
subjecting workers, the
community, or the
environment to
unacceptable risk.

Benefits would be
achieved relatively quickly
without subjecting '
workers, the

community, or the
environment to
unacceptable risk.

Implementability

Technical and Administrative

Feasibility, Availability of
Services

Technically and
administratively
feasible. No services
or materials are
required.

Technically and
administratively
feasible. Services and
materials are
commercially
available.

Technically and
administratively
feasible. Services and
materials are -

commercially available.

Technically and -
administratively
feasible. Services and
materials are -

commercially available.

Technically and
administratively feasible.
Services and materials
are commercially
available.

..................
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" Table 5.2 Summary of Removal Alternatives Estimated Costs

N
Alternative Description Estimated Construcﬂon»
Cost
2 All mine wastes taken to licensed disposal facility in Grandview, Idaho C $ 293,600,000
3 On-site Consolidate & Cover, no off-site disposal ' $ '25,800,000
3A On-site ansolidate & Cover, with principal threat waste (PTW) taken $ © 58.500,000 .
to Grandview, ID
38 Qn-S|te Cc_)nsc.)lldate & f:over, w1.th PTW taken to UNC mill waste site for $ 26,700,000
incorporation into existing containment N
4 On-site Lined and Capped Repository, no off-site disposal ' $ " 32,000,000
4A On-site Lined & Capped Repository, with PTW taken to Grandview, ID ‘ _ >$ - 34,700,000
4B Qn-sﬁe Lll:led .& Cap'pe.d Repos#_ory, with PTW taken to UNC mill waste site for $ 32,800,000
incorporation into existing containment
5 All mine wastes take to UNC mill waste site and placed on Lined & Qapped $ 41,600,000
Repository there _
All mine wastes take to UNC mill waste site and placed on Lined & Capped:: 4
5A Repository there with PTW taken to Grandview, ID . f$ .1 44,300,000




- Table 5.3 Estimated Trucking Emissions

- Nitrogen Carbon Volatile
oxides monoxide organic
NOX): (CO): compounds
) metric tons | metrictons | (VOCs):
- Truckloads | Miles/Roundtrip ' metric tons
Alternative 1 - No.Action 0 0 0 0 0
Alternative 2 Off-site ' .
Disposal 34840 1400 604 . 70 13
Alternative 3 - : : ' T :
Consolidation & Capping 51660 |. 1.0 0.6 0.1 0.0
Alternative 4 - On-site '
lined repository . 58067 1.0 0.7 0.1 0.0
Alternative 5 - Consolidate ' '
at UNC Mill Site - 58067 6.0 4.3 0.5 0.1
/ .
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Table 5.4
'NECR Action Levels

Contaminant of . . : . . ' .
Concern Residential . | Industrial | Screening Level Basis
Ra 226 | 1.24 pCilg : ‘ 2.24 pCilg 10-4 risk + background s
: 22 mg/kg nc, ‘| PRG for non-cancer
As 0.39 mg/kg ca 1.6 ca mg/kg 22 mglkg effects
Mo 390 nc mg/kg 5100 nc mg/kg 390 mg/kg | PRG
Se | 390 mg/kg nc 5100 nc mg/kg | 390 mg/kg PRG
- PRG for non-cancer
U 230 mg/kg nc 3100 nc mg/kg | 230 mg/kg offects
\ _ 390 mg/kg nc ' 5200 nc mg/kg | 390 mg/kg | PRG

ca — cancer end point -
nc- non cancer end point
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Table 3.1 Estimated Volumes for Rémo\(al

North Eést Chﬁrch Rock Areas Estimated Area ESt:\;lri‘:;e\tlj\IIa)set?sh °f Estima?ed Volume | - Estimated Mass®
e {sq ft) (feet) (cubic yards) (tons)
NECR1 West . 409,764
NECR1 East 218,401 . I
Total NECR-1 Facility Boundary® 628,165 10 232,654 337,348
Trailer Park 355,516 ) S
Fuel Storage Area 304,004 s
lon-Exchange Plant 54,894
Sediment Pond 84,531
NECR1.Stepout North 57,394
.NECR1 Stepout East 1,028,483 ‘ N ;
Total NECR-1 Step-Out Area’ 1,884,822 1 75,995 110 193
TOTAL NECR-1 ,ac:llty+ stépoirt areas) 2,512,987 - 308,649 5| @ U adr54dc.
1 :ReSIdentlaIArea plus Red : s R
Water Pond Roadz 793,735 1 29,398 42 62735,
Pond 3/3a 260,954 6 57,980 84,085
Pond 3 Stepout 587,696 1 21,767 31 ,561
TOTAL POND 3/3a ' 848,650 B 79,756 i .1 15,6475
Ponds 1 & 2 174,000 10 64,444| - . 93,444
Ponds 1°& 2 Stepout 301,600 1 11,170} - 186, 197
TOTAL'POND 1.8 2% - 475,600 :: : I 75,615 109, 641
lArroyo from NECR-1 to discharge point 60,390 4 ' 8,947 12 973
Arroyo from NEMSA to Sedlment Pad 6,846 4 '1,014 1 471
TOTAL ARROYO 5. - 67,236 % - Lo 9,961 ; 14,443
Sandfill.’ 1 327,616 3 36,402 . 52 783
Sediment Pad‘ . 157,370]. 3 17,486]. 25,354
Sandfill3 - 170,114 ~ 3 18,902]- . 27,407
- [NECR-2 ... ‘426,524 3 47,392} - 68,718
Sandfill:2 . 89,104 2 - 6,600 .9,570
NEMSA - . . . 186,101 7 48,248 69,960
NEMSA Stepout 5,000 1 185 "~ 268
Boneyard 236,399 1 8,756 - 12,696
Former Magazine Area 72,119 2 : 5,342 .. 7,746
\Vent 8/3 (Combined Areas) 297,750 3 33,083 - 47,971
TOTAL ALL OTHER AREAS " 1,968,097 222,395 -+ 322,472 . .
: TOTAL B " 6,666,305 725,773 ¢ i :1,052,371.5
TOTAL PLUS 20% CONTINGENCY‘ 870,928 '1,262,845
TOTAL + CONTINGENCY ROUNDED . - 3871,000 * 4. 1,263,000 -

( Notes:
"1.NECR-1 famrly boundary based on mlmng permlt UNC's step-out areas are based on gamma readlngs greaterthan the

field-screening level (FSL) 2.24 piC/g

removal action) plus Red Water Pond Rd

3. Pond 3/3a consists of the middle, deeper part of the pond; Pond 3/3a stepout includes the pond Slde walls

*4.Pond 1 & 2 consists of the middle, deeper parts of each pond; Pond 1 & 2 Stepout includes the pond side walls

‘2. EPA assumed a Step-out area encompassing the off-site residential area (mlnus the areas cleaned up during the time-critical

5. Arroyo areas between the upgradient boundary of the Sediment Pad and the down-gradient boundary of NECR-1 Step—Out Area
are incorporated into the other removal areas (Sediment Pad, Pond 3/3a, NECR-1 Step-out) .

7. Conversion of cubtc yards to tons assumes a 1.45 multiplier

-6. EPA assumes a 20% contingency to account for uncertainties in the data used to estimate the removal volume
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Table 5.1_: 'Summaryifef Co'fﬁ‘peifafive' Ahalysis;ef Removal Action E‘AIternativeé

| : : » Al:t ernative 2" Aiternative 3 : Alternatlve-4 » - Alternative 5
Evaluation Criteria Alternative 1 - Construction of Construction of
o Excavation and Off ‘g ! .
Summary No Action Site Disposal of Consolidation and _ Lined/Capped Lined/Capped
: : o - Covering of Wastes . Repository at NECR | Repository at UNC Mill
‘ ‘ - ol - Mine Site " Facility
Effectiveness -

Protection of Human Health
and the Environment

Waste remains
exposed to humans,
animals, and the
environment.

| Removal of source

material leaves no
waste exposed and no
further maintenance is

required.

Leaves no waste
exposed. Long-term

maintenance is required

for the cover.

Leaves no waste
exposed. Long-term
maintenance is required
for the cap and the
repository.

Leaves no waste
exposed. Long-term
maintenance is required
for the repository and the
cap.

Compliance with ARARs

Chemical, action and
location specific
ARARSs would not be
met. ’ :

Chemical and action
specific ARARs would

‘be met. Cultural -

resources protected -

| areas should be -
_considered during .
“excavation.in order to

meet location-specific
ARARs. -

Chemical and action

1 specific ARARs would

be met. Siting of
covered areas needs to
consider existing - - -

cultural resources to
‘meet location-specific

ARARs.

Chemical and action
specific ARARs would
be met. Siting of
repository needs to
consider existing -
cultural resources to
meet location-specific .
ARARSs. ’

Chemical and action
specific ARARs would be
met. Siting of repository
needs to consider existing
cultural resources to meet

“location-specific ARARs.

Long-Term Effectivehess

There is no long-term
effectiveness with no
action taken, thus
allowing current waste
to remain on-site. -

Long-term A
effectiveness relies:on
compliance of off-site’
disposal facility with
state/federal rules and

regulations governing : "
“solid waste disposal

and landfills.

Long-term effectiveness
requires long-term
maintenance and

* .| monitoring of cover and

erosion and stormwater
controls.

Long-term effectiveness

requires long-term

maintenance and
monitoring of repository
cap-as well as erosion-
and-stormwater
controis.

Long-term effectiveness
requires fong-term
maintenance and
monitoring of repository
cap as well as erosion

.| and stormwater controls.

Reduction of Toxicity,
Mobility, Volume =

~mobility, or volume: o‘f ¥
" | wastes at the site:”
_ under thls alternatnve

There will be no
reduction. of toxicity, :

| would be reduced by
removing all wastes‘ to:,
"} ran off-gite. locatlon o

Toxicity; mobility and -
volume of wastes on -

the NECR 'mine site -

: under Alternatlve 3A or"

Mobility of waste would
be reduced by isolating

- the waste within a ;
| -cover; volume -would not

be réduced except’,

3B

-isolated within a lined *
-and capped reposnto
reducing:mability.
‘Volume would-not be
- redticed except unde
-Alternative 4A'or4B:

Waste would be -

| Waste would be isolated

within a repository

' _ _cegucing mobility.

.
&

Page 1 0of 2
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Table 5.1: Summary of Comparative Analysis of Removal Action Alternatives

_Evaluation Criteria
Summary

Alternative 1

No Action

Alternatiye 2

Excavation and Off
Site Disposal of
Wastes

Alternative 3

Consolidation and
Covering of Wastes

Alternative 4

Construction of
Lined/Capped
Repository at NECR
Mine Site

Alternative 5

Construction of
Lined/Capped
Repository at UNC Mill
Facility

Short Term Effectiveness

This Alternative is not
effective in the short
term to reduce " -

contamination'nor.”” .

does it offer protection
to human health or the
environment.

Benefits would be ~
achieved relatively
quickly without "
subjecting workers, the
community, or the
environment to

| unacceptable risk.

Benefits would be -
achieved relatively
quickly without *
subjecting workers, the

.| community, or the -

environmentto
unacceptable risk. -

Benefits would be
achieved relatively
quickly without
subjecting workers, the

-community, or the

environment to
unacceptable risk.

Benefits would be
achieved relatively quickly
without subjecting
workers, the

community, or the
environment to
unacceptable risk.

Implementability

' Technical and Administrative
Feasibility, Availability of
Services

- Technically and

administratively
feasible. No services
or materials are
required. -

Technically and

administratively
feasible. Services and
materials are -
commercially
available.

Technically and

administratively

- feasible. Services and

materials are

| commercially available.

Technically and
administratively
feasible. Services and '

‘materials are

commercially available.

'Technicaily and

administratively feasible.
Services and materials
are commercially
available.
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Table 5.2 Summary of Removal Alternatives Estimated Costs

Alternative Description Estimated Construction

Cost
2 All mine wastes taken to licensed disposal facility in Grandview, Idaho _ $ 293,600,000
3 © |On-site ansolidate & Cover, no off-site disposal $ 25,800,000
3A ’ On-site Consolidate & Cover, with principal threat waste (PTW) taken $ 28,500,000

to Grandview, ID

38 On-site Consolidate & Covet, with PTW taken to UNC mlll waste site for $ 26,700,000
incorporation into existing contalnment

4 . |On-site Lined and Capped-Repository, no off-site‘disposal C . $. 32,000,000 ||

4A V On-s_ite Lined & Capped Repository, with PTW taken to Grandview, ID $ ' 34,700,000 ||
4B On-site Lined & Capped Repository, with PTW taken to UNC mill waste site for $ 32,800,000
incorporation into existing contalnment -
5 - Ali 1 m|ne wastes take. to UNC mlll waste site and placed on Llned & Capped {g 41,600,000
: Reposntory there L e .
tak o '
All mlne wastes take'to UNC mill waste site and- placed on Llned & Capped § - 44,300,000

5A

' Reposutory there with PTW taken to Grandvnew D

- - _ e v e P o Eabis o I R e o . - PR - e
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Table 5.3 Estimated Trucking Emissions

Nitrogen Carbon Volatile
oxides monoxide - organic
(NOX): (COy: compounds
metric tons | metrictons | (VOCs): -
: Truckloads | Miles/Roundtrip metric tons
Alternative 1 - No Action 0 0 0 0 0
Alternative 2 Off-site .
Disposal 34840 1400 604 | 70 13
Alternative 3 - o ._
Consolidation & Capping 51660 1.0 0.6 0.1 0.0
Alternative 4 - On-site )
lined repository 58067 | 1.0 0.7 01 0.0
Alternative 5 - Consolidate
at UNC Mill Site 58067 4.3 0.5 0.1

) . o - B A.A ! N g - -
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Table 5.4
NECR Action Levels

Contaminant of . . . - _ .
Concern Residential Industrial Screening Level | Basis
Ra 226 1.24 pCilg ' 2.24 pCilg 10-4 risk + background
' 22 mg/kg nc, ' , — PRG for non-cancer
As 0.39 mglkg ca 1.6 ca mg/kg 22 mg/kg offects
Mo 1390 nc mg/kg 5100 ncmg/kg | 390 mg/kg PRG
Se | 390 mg/kg nc 5100 nc 'mg/kg 390 mg/kg ' PRG
| o - PRG for non-cancer
U 230 mg/kg nc 3100 nc mg/kg | 230 mg/kg_ offects
Vv 390 mg/kg nc 5200nc  mglkg | 390 mglkg PRG

ca — cancer end point
" nc- non cancer end point

: "
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Applicable, Relevant, and Appropriate Require;:;hents



APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(AJlAdRs) ,

 Engineering Evaluation/Cost Analysis
~ North East Church Rock Mine Site
Gallup, New Mexico
May, 2009
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NECR Mine Site, Gallup, New Mexico Page 1 of 9




- Acronyms
BMP = - Best Management Practice
CAA <7 Clean Air Act
CFR . Code of Federal Regulations
CWA = Clean Water Act = -
ESA = - Endangered Species Act
Mrem/yr ;- Milli- Roentgen—Equlvalent-Mdn/Y ear.
NESHAP - National Emissions Standards for Hazardous Air- Pollutants: SR
NMAC - New Mexico Administrative Code - -~ =~ - ok
- NMSA ;. - New Mexico Statutes: Annotated
NN - Navajo Nation "~ -
~NPDES *° National Pollutant Discharge Ehmmatlon System- .7
NRC Nuclear Regulatory Commission L
RCRA Resource Conservation and Recovery Act e
SMCRA Surface Mining Control and Reclamatlon Act R
TBC ~ To Be Considered : -
UMTRCA: ; Uranium Mill Tailings Radiation Control Act
USC _:Umted States Code . .. S
May 2009

NECR Mine Site, Gallup, New Mexico
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Table A-1
Chemlcal-Speclﬁc ARARSs and TBC Information .
Media Requirement Requirement Synopsis Status and Rationale
Solid Wastes | FEDERAL Regulates disposal of solid waste. Per 42 USC 6903(27), RCRA | Substantive requirements may
: does not regulate “source, special nuclear, or byproduct be applicable to wastes that
Resource Conservation and Recovery | material” as defined in the Atomic Energy Act, but may apply to | are subject to the Act
Act (RCRA) of 1976, as amended ~ other wastes, including ores containing uranium in
Subtitle C, 42 USC 6901 et seq. concentrations less than 500 ppm. .
Hazardous | FEDERAL Provides for “cradle-to-grave” regulation of hazardous wastes. Substantive requirements may
Wastes Per 42 USC 6903(27), RCRA does not regulate “source, special | pe applicable if wastes that are
Resource Conservation and Recovery | nuclear, or byproduct material” as defined in the Atomic Energy subject to the Act are
Act (RCRA) 0f 1976, as amended — Act. Per 40 CFR 261.4(b)(7), wastes derived from the encountered
Subtitle D, 42 USC 6901 et seq. _extraction, beneficiation and processing of ores are not
R ( hazardous wastes. EPA does not anticipate encountering RCRA
o - _hazardous wastes during this removal action. However, if
_hazardous wastes (e.g., buried drums containing solvents) are
discovered, RCRA hazardous waste requirements would be
Soils FEDERAL : Establishes a program for regulating surface coal mining and Substantive requirements may
Surface Mining Control and reclamation (mandatory uniform standards). Includes be relevant and appropriate
Reclamation ‘Act. of 1977 (SMCRA),»* - | minimization of impacts on fish, wildlife, and related
| as amended — - .| environmental values. Revegetation requirements (e.g., 30 CFR
And regulatlons at 30 CFR Parts 8 16 ‘- | 816.111) may be relevant & appropriate to protect against
‘and 817 : erosion.
Hazardous F EDERAL Protect the public and the environment from uranium mill Substantive requirements may
Materials * | Uranium Mill Tallmgs Radiation tailings. Some requirements (e.g., 40 CFR 192.02, 192.12, be applicable to activities
-~ | Control Act of 1978 (UMT RCA), 192.32) may be ARARSs. involving uranium mill
as amended — - tailings, and/or activities on
And regulations at 40 CFR Part'192, . UNC NPL site, if any; may be
Subparts A-E relevant and appropriate to
other activities
May 2009

NECR Mine Site, Gallup, New Mexico
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‘Table A-1
Chemical-Specific ARARs and TBC Information ,
Media Requirement ) Requirement Synopsis Status and Rationale

Other FEDERAL ’ Establishes standards for protection against ionizing radiation Substantive requirements may
Code of Federal Regulations (CFR), result_i_ng_from activities conducted under licenses issued by the be applicable or relevant and
Title 10, Part 20 NRC appropnate if source,
NRC Regulations — Standards for byproduct or special nuclear
Protection Against Radiation; material is encountered
Subpart D — Radiation Dose Limits

Air FEDERAL | Regulates airborne emissions of radionuclides to nearest off site | Substantive requirements may
Clean Air Act (CAA) — receptor during cleanup of Federal facilities and licensed U.S. be applicable to activities on
National Emission Standards for - NRC facilities. Emissions of radionuclides cannot exceed 10 UNC NPL site, if any; may be
Hazardous Air Pollutants (NESHAPs) m1111-Roentgen-Equlvalent-Man per year (mrem/yr) relevant and appropriate to
that apply to radionuclides, Title 40 -activities in other areas
CFR Part 61, Subpart H. .

Other FEDERAL - | ‘Provides guidance for cleanup levels for CERCLA sites with TBC .
EPA Directive on Protectlve Cleanup | radioactive contamination. Cleanup of radionuclides are S
Levels for Radioactive Contamination governed by risk established in the NCP when ARARS are not
at CERCLA sites. OSWER Directive available or sufficiently protective.
9200.4-18 , , :

Water NAVAJO NATION Protection of NN w__atershed from discharges of pollutants from | Substantive requirements may
Navajo Nation Pollutant Dlscharge any point source be applicable to activities on
Elimination System Program — . ' reservation and tribal trust
applicable regulations land

Solid Wastes | NAVAJO NATION Protect the health, safety, and preserve the resources of the NN. | Substantive requirements may
Navajo Nation Solid Waste Act — Regulates solid waste but exempts mine talllngs and waste rock. | be rclévant and appropriate if
Subchapter 2 — Prohibited Act Some requirements are applicable to salts. regulated salts are encountered
Subchapter 5 — Enforcement . o . during removal action

Air NAVAJO NATION Outhnes Best Management Practlces (BMPs) to control dust that | Substantive requirements may

: Navajo Nation Air Pollution would be generated: durmg earth movmg activities. Details the be applicable.to activities on
Prevention and Prevention Act— - BMPs to control excessxve amounts of particulates. - reservation and tribal trust
Air Quality Control Programs — o ' land
| Permits, 2004; Code of Regulations for
air emissions, Rules and Regulations.
May 2009

NECR Mine Site, Gallup, New Mexico
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Table A-1
Chemical-Specific ARARs and TBC Information e
Media Requirement Requirement Synopsis Status and Rationale
Water N AVAJO NATION Establishes water quality standards; prevention of pollutant Substadtivc requiran.er_lts may
Navajo Nation Clean Water Act— dlslcharlges Stallldanlis prgtect ﬁSk.l w111d11fe atpd domestic, be-?}PPh?_a,b,le to .af:twltles on-
Title 4 Navajo Nation Code. du tdra , agricu dua , and recreational uses of water. {Zizw?tmn and tribal trust
Hazardous STATE Establishes criteria for the classification of hazardous waste and | Substantive requirements may
Waste 20.4 NMAC - for the treatment, storage, and disposal of hazardous waste. The | pe 'appliéable or relevant and
Hazardous Waste Management state Act incorporates most Federal RCRA regulations, including | appropriate if wastes that are
’ the definition of solid waste, which excludes “source, byproduct subject to the Act are
| or special nuclear material.” New Mexico’s definition of encountered
hazardous waste also excludes wastes from the extraction, .
, beneficiation, and processing of ores and minerals.
Water STATE Establishes water quality standards and regulations to prevent or | Substantive requirements may
20.6.2 NMAC - abate water pollution from discharges. be relevant and appropriate to
surface runoff on reservation
New Mex1co Water ‘Quality Ground and or tribal trust land, and may be
Surface Water P{OtCCtlonS applicable to surface runoff on
. : non-tribal lands
Water .STATE Establishes water quality standards that consist of the designated | Substantive requirements may
20.6.4 NMAC - . use or uses of surface waters, water quality criteria necessary to | be relevant and appropriate to
New Mexico Standards for Interstate protect the use or uses, and an anti-degradation policy. surface runoff on reservation
and Intrastate Surface Waters ' ' ' or tribal trust land, and may be
applicable to surface runoff on
non-tribal lands -
Other STATE Establishes standards for protection against radiation resulting Substantive requirements may
_ from extraction, transport, transfer and storage of naturally be relevant and appropriate
20'3‘14,NMAC - , occurring radioactive materials in the oil and gas industry. -
New Mexico Standards for Protection '
Against Radiation _
Other STATE Establishes. standards for _protection against 1omzmg radiation Substantive requirements may
20.3.4 NMAC - resulting from activities conducted pursuant to hcenses or be relevant and appropriate
Standards for Protection Against registrations issued by the Department :
Radiation

May 2009
NECR Mine Site, Gallup, New Mexico- N
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Table A-2

Location-Specific ARARs and TBC Information

Media Requirement _ - Requirement Synopsis Status and Rationale
Cultural FEDERAL Protects Native American graves from desecration through the | Substantive requirements
Resources The Native American Graves removal and trafficking of human remains and cultural items applicable if Native American

Protection And Repatriation Act — including funerary and sacred objects burials or cultural items are
25 United States Code (USC) Section identified within area to be
3001 et seq and its regulations Title 43 disturbed
CFR Part 10. ,
Cultural FEDERAL Provides for the protection of sites with historic places and Substantive requirements
Resources National Historic Preservation Act— | structures applicable if eligible resources
16 USC 470 et seq; 36 CFR Part 800 identified within area to be
disturbed
Cultural FEDERAL Prohibits removal of or damage to archaeolog1ca1 resources Substantive requirements
Resources Archeological Resources Protection unless by permit or exception applicable if eligible resources
Act of 1979 — . : are identified within area to be
16 USC Sections 47000-47011; 43 CFR | disturbed
Part 7 :
Cultural FEDERAL , Protects religious, ceremonial, and burial sites, and the free | Substantive requirements
Resources American Indian Religious Freedom | practice of religions by Native American groups applicable if Native American
Act— ‘ | sacred sites are identified within
42 USC Section 1996 et seq. P area to be disturbed
Wildlife FEDERAL ' Regulates the protection of threatened and endangered species | Substantive requirements
ESA - or critical habitat of such species applicable if protected species
7 USC Section 136; ate identified within area to be
16 USC Sections. 15331-1548, . disturbed
Title50 CFR Parts 17 and 402
May 2009

NECR Mine Site, Gallup, New Mexico
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Locatlon-Speufic ARARs and TBC Information

Table A-2

Media

Requirement

Requirement Synopsis

Status and Rationale

Wildlife

NAVAJO NATION.
Navajo Nation Endangered Species
List -

Resource Committee Resolution
RCAU‘- 103-05

Regulates the protection of Navajo Nation threatened and

endangered species or critical habitat of such species

Substantive requirements
applicable if protected species
are identified within area to be
disturbed on reservation or tribal
trust land

Cultural
Resources

STATE
NMSA 1978 —
New Mexico Cultural Properties Act

Requires the identification of cultural resources, assessment of
impact on those resources that may be caused by the proposed
remedy, and consultatlon with the State Historic Preservation

Ofﬁcer L

Substantive requirements
applicable to response actions on
non-tribal lands in New Mexico

May 2009
NECR Mine Site, Gallup, New Mexico
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NECR Mine Site, Gallup, New Mexico

' Table A-3
Action-Specific ARARs and TBC Information ,
Media/ Requirement Requirement Synopsis Status and Rationale
Activity _ , : .
Hazardous FEDERAL Provides protection against the risks to life, property, and the Substantive requirements applicable
Materials Federal Hazardous Materials environment that are inherent in transportation of hazardous to transportation of materials
Transportation Law (formerly materials in commerce subject to the Act, including
Hazardous Materials Transportatlon ' radionuclides
Act) —
: 49 CFR Parts 171, 172, 173
Water FEDERAL Guidance for developing stormwater BMfPs for industrial TBC
EPA Guidance for Developing Best facilities
Management Practices for Storm
Water —
. Publication EPA/ 832/R—92006 . »
Water FEDERAL On-site and off-site discharges from site are required to meet Substantive requirements may be
o CWA — the substantive CWA requirements, including discharge ' | applicable
Section 402, National Pollutant limitations, monitoring and best management practices
Discharge Elimination System ' '
(NPDES) Stormwater discharges (40
CFR parts 122, 125) ’
Water FEDERAL Regulates discharge of dredge or fill material into waters of the | Substantive requirements may be
' CWA - U.s. , applicable to activities impacting
Section 404, dredged or fill material, 33 waters of the U.S.
- CFR parts 320-330, 40 CFR 230. :
Air STATE Establishes ambient air quality standards, performance Substantive requirements may be
20.2 NMAC - standards for specific sources of air pollutants, and specifies relevant and appropriate to sources
Air Quality monitoring methods on reservation or tribal trust land;
: may be applicable to sources on
: | non-tribal lands in New Mexico
Mining STATE o Establishes requlrements for.mine reclamatlon and close-out Substantive requirements may be
|- 19.10 NMAC - plans relevant and appropriate
Regulatlon of Non-Coal Mlmng ‘
May 2009
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- Table A-3 .
Action-Specific ARARs and TBC Information L
Media/ Requirement Requirement Synopsis Status and Rationale -
Activity ‘
Wildlife STATE Regulates taking of endangered plant species Substantive requirements may be
: 19.21.2.NMAC - N -applicable if protected species are
New Mexico Wildlife Conservation identified:within area to be
Act ' disturbed on non-tribal lands; may -
NMSA 178 Sections 17-2-37 thru 17-2- be relevant and appropriate on
46 ' . reservation or tribal trust land
May 2009

NECR Mine Site, Gallup, New Mexico
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Summary of All Costs

Alternative 2 Alternative 3 Alternative 4 Alternative 5
Total Labor Cost: $8,161,740 $2,765,300 $3,702,000 $3,702,000
Total Material Cost: $324,349 $113,800 ‘ $173,732 $173,732
Total Construction Cost $12,230,552 .--$15,415,697 $19,347,013 $20,969,444
Total Disposal Cost: $66,021,260 $694,953 $694,953 $626,049
Total Transportation Cost: $172,215,862 $0 - $0 $6,314,750
Total ODC: $6,540,357! . . $1,391,168 $1,704,532 $1,834,178
CONSTRUCTION COST $265,494,120 $20,380,918 $25,622,230 $33,620,154
Design, Plans * $1,223,055 $1,541,570 $1,934,701 $3,355,111
O&M (Present Worth) _ $368,330 $1,841,651 $1,841,651 $1,227,767
TOTAL CONTINGENCY COST] $26,549,412 $2,038,092 $2,562,223 $3,362,015
TOTAL COST (With Continge . $293,634,917 $25,802,231 $31,960,805 '$41,565,048
Total Cost with Option A $28,529,451 $34,688,025 7
Total Cost with Option B $26,651,206 $32,809,780

Option A: "Removal of Hot Spot to off-site Class | HazWaste Facmty (tons)
Option B: Removal of Hot Spot material to UNC NPL Site

U ‘,...,.:.,‘_«,.i-‘ o

R I
e _ - ‘;:‘
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ALTERNATIVE 2 - BASIS OF ESTIMATE SHEETS

L - Statement of Work
Scope Description:

Alternative 2. :

The-scope covered by this BOE contains only those-elements directly assoclated with the offsite disposal of contaminated waste at the NECR site. Assumptxons are explained in a separate document
and are generally explained in the column to the far.right of each row. Elements including design, plan development; and O&M are covered by this BOE biit as a seperate and distinct line item.

Judgemental.Factors Applied In Projecting From Known Source Data to the Estimate:
1)- Cost developed for this BOE were based RSE Means, RACER, Quotes and- Company Experience
2): RS Means:Heavy Construction Cost Data 21st annual Edition. :
3) .Disposal Facilities - US Ecology - Grandview Id. Transportation - MPe Inc.

Key Assumptions (not in conflict with the WBS):"
1) All' material will be-excavated and disposed.off site at an approved facility. 2) Based on volume estimates, it is estimated that the project will take 9 years. 3) Soil conversion factor 1.45 (cy to ton). 4)

100,000cy backfill will be' used from an on-sitesolice 5) 100% of excavated waste will be LLRW and hauled to a Class A disposal facility 6) Based on area and volume data. 151 acres will be disturbed
and w:ll requlre hydroseedlng 8) A10% contmgency is added for unknowns .

Cost Elements s i ol

agor p & =
- Labor Labor Con . TOTAL COST]

Labor Category Hours | Rate o
Office Labor : . .
Program :;- 10800 $133.00 . $1,436,400
Project Manager- - 18000 $45.00 . K $810,000 - - )
Engineer-Sr. .- 10800.. $41.00 . s $442,800 .
Health & Safety - . 17280 $44.00 R - . $760,320° . -
Geologist/Hydrog - .12240  $38.00 . : . - ’ ' . $465,120
Env. Sclentist-Sr. 11520  $42.00 : ’ : - $483,840
Chemist-Sr.. . 14400: . $40.00 . P $576,000 - - -
GIS-CADD-Sr. . 7200 - $27.00 . : . $194,400 - -
Admin Support .- 7200  $22.00 o .. - _ $158,400:.
Office Labor Total _ _ Co s ’ : ; . ) $5,327,280 °
Field Labor. ... - [ - - ‘ ~».
Field ... . 17280  $44.00 E . . $760,320-.
Field Inspector . 17280... $27.00 ' Cs . .$466,560-
SSHO/QC. ,.. . .17280. $36.00 B e : . o ~ $622,080
Surveyor : -8640 - $25.000 ... 0 oo e o s ’ ' - ::$216,000
Security . 19440 $20.00: $388,800
Laborer. 18440 - $19.58" . S T e S e e ~ $380,700
Field Labo Total - T S e R s $2,834,460°

Total Labor Cost . 5 $8,161,740




ALTERNATIVE 2 - BASIS OF ESTIMATE SHEETS

Number of | Numbe :
Item Description Units r of Unit Price TOTAL COST]

PPE, Level D (day) 1,575 20 10.00 ) . $315,000

Misc disposable field equipment (lump) 7 1 1000.00 - ' $7,000

Drums (each) 15 1 60.00° ’ $900

Scaffolding - 483 3 34.50 ¢ +-$1,449 1 54 23.70 4370
terial Co: $324,349

Units SubCant Rate _ TOTAL COS

Util. clearance - air vac. extract. (HR)-.. 15 210.00 . -$12,600
Provide/place 6" Class Il base (SY) - .. 15 . 7.06 $1,175,490(321123.230100
Asphait pavement (SF) . P 60,000 1 2.12 : $127,200/32 12 16.140020
Liner - HDPE/LLDPE (sqft) 20,000 15 . 1.17 ' $386,100|334713.5312
Geocomposite (SY) ) 2,220 15 225 : -+ $82,418|31 32 19.161500
Geotextile Fabric (SY) Ce L, 2220 15 2.25 . + $82,418|31 32 19.161500
Development of local borrow source . 35,000 1 1.00 - .. $35,000{engineering estimate
‘|Rlp Rap load, haul on-site- source (CY) 2220 1 25.37 - $56,321[312323.15.6020+312323.18.2150
subtotal . : $1,957,546
Data validation {each) B 4,100 1 10.00 7 $41,000
Lab - CAM 17 Metals - solid (each) 4,100 1 ,95.00 $389,500|Est. based on prior experience at Site
Lab - Radionuclides -~ solid (each) . - 4,100 1 100.00 $410,000
Air-Monitoring (cost/year) e 9 1 75000.00 $675,000|Racer
+i.+ subtotal ) ) B - : o $1,515,500
Land. surveying, Mob/Demob (Lump) ) 15 1 " 1000.00 . ) R . ’ $15,000
Land surveying, field (hr) o 15 16 . 200.00 ’ ’ o ’ $48,000
Land surveying report (lump) , 15 1 4500.00 . $67,500
Constriction BMPs (Iump) PR 15 1 10000.00 ) $150,000
Security fencing (LF) = Cs 1,000 v 1 17.04 ) b R o L -+ $17,040(323113.401300 . .
Temporary fencing (LF)” .- "7~ ST 1857 5,0000 . 2w T 448 0 T L : o Rt T " $940,500|01 56 26.500250" .. - ©
150HP equipment-Mob/Demob h 16" 20 -7 271.00 R o L $86,720115436.500100
FOGM: Equip refuel (Day) - 9 3 4000.00 C ' o ) $1,080,000

‘Pavement removal (SY)
-|Concrete demolition (CY)
Clearing‘and Grubbing (AC)-
Excavate, place- in stockplle (no utit"
Excavate, diret load to trucks (no
Load stockpiles to‘trucks (CY)
Excavation factor for utilities (CY)
Backfill soil, local-source (CY) -
Place/compact backfill (CY) -+ -
Soil. amendments(topsoit) (SF) --

5.25 : $5,828(02 41 13.175050
$34,074|02 41 13.175500
_$385,050[31 11 10.10 0020
7 .$553,956(3123 16.420300 .
. $1,486,449|31 23 16.42 0300+15%
$209,040(31 23 16.42 1650
$30,921/3123 16.13 0110
. $1,776,000[31 23 23.18 1255
) o o . $398,00031 23 23.17 0020+312323.23 5600
‘ o $23,000{32 91 13.23 3600 ’ )

418 '

topsoil placement and gradmg (8Y) - : $83,600(32 91 19.13 0800
subtotal . $7,390,677 .

Geotechnical survey ﬁeld 15 1 200.00 ) $3,000
‘|Geotechnical testing - field obs./ftests - - - . 155-* 8 - ©200.00-- 7 - . o e o ©* $248,000

Geotech. anal, D1557 maist/density ™~ . - 15 "~ "~ 2 - 140007 - - - o0 - T T e - - $4,200]

Geotech: report (lump) 15 1 1000.00 . . . $15,000

.+ -._subtotal ) B B . ) v N  $270,200 . _
Hydroseading (MSF) - T 578 1. 7 6030 . TS o | $396,628/329219.145400
Site Winterization - A 7 10000000° 7 oo LT . $700,000 :
Total Construction Costs. - - [ S e ST : T $12,230,552




ALTERNATIVE 2 - BASIS OF ESTIMATE SHEETS

Waste Disposal Description i Disposal Rate - ) TOTAL COS
soil, RCRA haz. Class | T&D (CY) - 871,000 1 75.00 $65,325,000 US Ecology verbal quote
IDW solil T&D (drum) 10 1 217.80 $2,178 02 81 20.101100
IDW water T&D {drum) 10 R 217.80 $2,178
|waste T&D demurrage (HR) 580 1 118.80 $68,904 02 81 20.103110
Concrete, non-haz. Class It SW, T&D 5,000 7,600 7.60 $38,000 02 41 19.18 0400
Asphalt, non-haz. Class Il SW, T&D 5,000 6,500 90.00 $585,000 02 41 19.19 0100

Misc. Disposal Costs $696,260

LA
Unit -
Measure

Waste Transportation Description Transp Rate : TOTAL COS

Rad waste soil, RCRA haz. Class |

T&D (ton) | . .1,262,950 1 .. .13636 . . . . . . $172,215,862 US Ecology verbal quote
Total Trans onation Cost ) $172,215,862-
k h > 7 377

Item Description ' yr | . UnitPrice ' TOTAL COS

Lodging for residents 2 109.00 o $43,600 per emall 9/17/07 from Bill Schaal
Trailer/office space (Month) 9 = U 282,00 o ' $91,368 01 52 13.20 0350+01 52 13.20 0700
Trailer/Conex (Month) 9 76.00 - $24,624 01 52 13.20 1250

Portable sanitary station (week) 9 165.00 $237,600 01 54 33.40 6410

Trash (Month) . 9 435.00 o i $70,470

Utilities hook-up fees (Iump) Tq 1000.00 e i $2,000

Electric power PG&E (month) 9 110.00, . e $35,640 01 52 13.40 0160

Land phoneffax (month) . - 9 210.00 S - $68,040 01 52 13.400140

Office Equipment (month) < 9 150.00 ; Lo $48,600 01 52 13.40 0100

Office Supplies (month) 9 9500 © A h $30,780 01 52 13.40 0120

Water 9 62.00 Coowne $20,088 01 51 13.800700

Per diem, (day) . 9 109.00 e ’ $882,900 per email 9/17/07 from Bill Schaal
Travel, air fare (year) : - 9 ~1000.00 R . ~ $936,000

Mobile phone (month) 9 50.00 : $16,200

Radios (month) ‘9 25.00 ‘ ’ : ’ $20,250

Rental truck 4WD (month)- 9 585.00 I S C $189,540 01 54 33.40 7200

4WD truck fuel (week) ] 24.00 ‘ . $34,560

Rental car (day) 9 40.00 : . $17.280

Generator (Month) 9 780.00 $63,180 01 54 33.40 2600

Generator fuet (Week) . 9 . 300 . _ L R .. $1,080

Submersible Pump (Month) 9 198.00 ) $32,076 01 54 33.40 4700

Truck Scales (Month) 7 ' 200.00 o ’ ’ $25,200

ODC's Site Support ' ) . o S : $2,891,076

Labor | o 332,088 9 0.58 ) i $1,733,499

Equipment . 90,650 9 0.58 o $473,193

Material: 25,270 9 0.58 ' $131,909

opc's ~ : 247,638 9 0.58". $1,292,670

Subcontractors 3,450 9 0.58 . $18,009

ODC's - Rad H&S . : $3,649,281

.| Total ODC Costs S a . $6,540,357



ALTERNATIVE 2 - BASIS OF ESTIMATE SHEETS

: 1 6% construction $733,
Develop Design ~ cost T
o ’ : & ‘1 4% construction . $489,222
Develop Plans o A “cost .. .

30,000 30 1.00  Net present ' ' '$368,330
O&M Costs - Worth 7% )

Total Excluded ODC's - O&M, Design, Plans - $1,591,385
Coritingency: . )
Basis of Contingency: . 4

10% general contingency applied in accordance with DOE G 430.i-1, Table 11-3 as the Sanitary Waste location/excavation is well known and documented. p

Percent Contfngency: -10.0%

Total WBS Cost:
s, - v . ' Total Labor Cost: : . $8,161,740
Total Materlal Cost: L ’ $324,349
- Total Construction Cost . $12,230,552
- Total Disposal Cost: B $66,021,260
Total Transportation Cost: . : $172,215,862
Total ODC: $6,540,357
" TOTAL COST (Less Contingency): L $265,494,120 b
TOTAL CONTINGENCY COST: oo $26,549,412
TOTAL COST (With.Contingency): ’ - $292,043,532
Total Excluded ODC'Costs - O&M, Design, Plans $1,591,385
Approvals: - - I e : . :
Prepared By: Eric Rixen (revised by Nova Clite) . . . Date:  [10/31/2007 (rev February 14,-2008).
Revised'By:" : - o ... Cynthia Wetmore . . B : i . |Date: -110/15/2008 (rev 05/22/2009)
ApprovedBy: | - ) Date: :




ALTERNATIVE 3 - BASIS OF ESTIMATE SHEETS o -

—

Stati t of Work

Scope Description:

Alternative 3.

The scope covered by this BOE contalins only those elements directly associated with the excavation and consohdatlon of waste material into an onsite covered disposal cell at the NECR site.

N Assumptions are explained in a separate document and are generally explained in the column to the far right of each row. Elements including design, plan development and O&M are covered by this
BOE but as a seperate and dlstlnct line item. G

Judgemental Factors Applied In Projecting From Known Source Data to the Estimate:

1) Cost developed for this BOE were based RSE Means, RACER, Quotes and Company Experience
2) RS Means Heavy Construction.Cost Data 21st annual Edition. : . .
3) Disposal Facilities - US Ecology Grandview Id. Transportation - MPe inc. ' P
Koy Assumptions {not in conflict with the WBS): : ‘
1) 21% of all waste material will be covered in-situ in Ponds 1 & 2 2) 74% of all waste material excavated and consolidated into an onsite area to be covered. 3) Assume the project will take 3 years. 4)
Soil conversion factor 1.45 (cy to ton). 5) 200,000cy Backfill will be used from on-site borrow source; rip rap also from on-site quarry 6) Based on area and volume data, 151 acres will be disturbed and
will require hydroseeding. 7) A 10% contingency is added for unknowns. .

Cost Elements

Labor

Laqr

Labor Category | Hours Rate References
Office Labor RTINS .
Program Manager. . 3600 $133.00 ' o - $478,800
Project Manager " 6000 $45.00 . . $270,000
Engineer-Sr.”  -.  3600.. $41.00 a oo $147,600
Health & Safety ~~ ~ 5760 $44.00 ' $253,440
GeologistHydroge 2880 $38.00 ) . ) ‘ $109,440,
Env. Sclentist-Sr. 5280. $42.00 - ’ $221,760
Chemist-Sr. .. 3200 $40.00 o : $128,000. .-
GIS-CADD-Sr. 2400 $27.00 7 - o $64,800
Admin Support 4800 $22.00 ’ : a ) .$105,600
Office Labor Total . : : $1,779,440
Field Labor o . ' .
Field ... 6480 $44.00 . . $285,120
Field Inspector . 6480 $27.00 . ) . : . - $174,960 -
|IssHomac © 7 6480 $36.00 ' s 5233280 .. .
Surveyor T 1440 $25.00 $36,000, . .- .- ... - o~
Security "t 6480 $20.00 L _ $129,600
Laborer -~ = " 6480 $19.58 S o $126,900
Field Labor Total o S . SR : L '$985,860". -

Total Labor Cost = $2,765,300




Item Description

Number of Numbe

ALTERNATIVE 3 - BASIS OF ESTIMATE SHEETS

TOTAL cosr

Construction Costs:

B “ "100000.00

Units r of
PPE, Level D (day) 525 20 10.00 $105,000
Misc disposable field equipment (lump) 7 1 1000.00 $7,000
Drums (each) 15 2 60.00 $1,800
Scaffolding 483 3 34.50 $1,449 1 54 23.70 4370
‘| Total Material Cost $113,800
CeRStictionGosta: 2 ~ 2 ey
Construction Description: Number of Total SubCont Rate TOTAL COST
) i - _Units __ Hours s
Util. clearance - alr vac. extract. (HR) 15 4 210.00 - $12,600
Provide/place 8 Class Il.base (8Y) * 15 11,100 - 7.06 $1,175,490 321123.230100
Asphalt pavement (SF) ' 60,000 1 2.12 $127,200 32 12 16.140020
Liner - HDPEALLDPE (sqf’() 720,583 1 1.17 $843,082 334713.5312
Geotextile Filter Fabric (S,_Y) . 80,065 1 2.25 $180,146 31 32 19.161500
Geonet Fabric (SY) 80,065 1 225 $180,146 31 32 19.161500
Development of local borrow source 539,789 1 1.00 '$539,789 RSMeans estimate
Rlp Rap load, haul on-site source (CY) 40,032 1 25.37 $1,015,622 312323.15.6020+312323.18.2150
subtotal ’ $4,074,075
Data validation (each) 4,000 1 10.00 $40,000 .
Lab - CAM 17 Metals - solid (each) 4,000 1 95.00 $380,000|Est. based on prior experience at Site
Lab - Radionuclides - solid’ (each) - 4,000 1 100.00 $400,000
Alr Monnoring (costlyear) 3 1 75000.00 $225,000|Racer
" subtotal $1,045,000
Land surveying, Mob/Demob (Lump) 13 1 1000.00 " $13,000
Land surveymg, field (hr) . 13 8 200.00 $20,800
Land surveying-report (Iump) 13 1 4500.00 $58,500
Construction BMPs (lump) 13 1 10000.00 $130,000
. |Security féncing-(LF) 1,000 1 17.04 $17,040 323113.401300
Temporary fencing (LF) - 15 5,000 4.18 $313,500 01 56 26.500250 .
Hydro-Geological survey report (Iump) ; 1 1 '100000.00 $100,000
150HP equipment - - N 15 - 0 271.00- - - - $81, 300 15436, 500100
FOGM - Equip refuel (Day)~ 3 4000.00 " - $1,860,000 .
Pavement removal (SY) 1- 5.25 $5,828 02 41 13.175050
Concrete demolition (CY) 1 92.00 $34,074 02 41 13.175500
Clearing and Grubbing (AC) 1 2550.00 $385,050 31 11 10.10 0020
Excavate, direct load to trucks (no 1 2.44 $1,891,888 31 23 16.42 0300+15%
Excavation factor for utilittes (CY) . .= ] 3.55 $27,548 3123 16.13 0110
Local borrow soil, backfill delivered 1 . 8.88 v - '$1,554,000 31 23 23.18 1255
Place/compact backfill (CY) : -1 199 T $348,250 31°23 23.17 0020+312323.23 5600 -
Soil amendments (topsoil) (SF), -. ) 1 1.15 $20,125 32 91 13.23 3600 :
topsoll placement and grading (SY) 17,500 1 . 4.18 $73,150 32 91 19.13 0800
Place/compact Waste material (CY) 737,200 1. 2.47 $1,820,884 31 23 23.17 0020+312323.23 5640
Local borrow soil, cover material . A % $473,979 31 23 23.18 1255
Place/oompact cover material (CY) o1 247 - $131,839 31 23 2317 0020+312323 23 5640
" “subtotal - B B $9,360,754
Geotechnical survey field 13 1 200.00 $2,600
Geotechnical testing - field:obs./tests - . 200 8 200.00 $320,000
Geotech. anal. D1557 monst.ldensity 13 - 2° [ 4+7140.00 . ettt $3,640 . -
Geotech, report (lump):, 13 .- 1 © 100000 . .ol $13,000
.1 subtotal $339,240 _
Hydroseeding (MSF) 6,578 1 60.30 "$396,628 329219.145400
Site Winterization 2 $200,000 ’

$15,415,697
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Waste Disposal Description

IDW soil T&D (drum)

IDW water T&D (drum)

lwaste T&D demurrage (HR)
Concrete, non-haz. Class Il SW, T&D
Asphalt, non-haz. Class Il SW, T&D
Misc. Disposal Costs -

© Total

Volume
7
7
580
5,000
5,000

Total
units
1
1
1
7,600
6,500

" ALTERNATIVE 3 - BASIS OF ESTIMATE SHEETS
L {ik>

Disposal Rate

217.80
217.80
118.80
7.60
90.00

TOTAL COST

$1,525 02 81 20.101100
$1,525
$68,904 02 81 20.103110
$38,000 02 41 19.18 0400
$585,000 02 41 19.19 0100
$694,953 -
- $694,953

Subtotal O tlon B

item Description

Lodging for residents
Trailer/office space (Month)
Trailer/Conex (Month) " -
Portable sanitary station (week)
Trash (Month)

Utilities hook-up fees (lump)
- |Electric power PG&E (month)
Land phone/fax (month})-.
Office Equipment (month)
Office Supplies (month)
Water

Per diem, (day)

Travel, air fare (aach)
Mobile phone.(month)
Radios (month) =
Renital truck 4WD (month)
4WD truck fuel (week)
Rental car (day)
Generator (Month)
Generator fuel (Week)
Submerslble Pump (Month).
Truck Scales’ '(Month)

ODC's - SiteSupport- -

Labor .

Equipment

Material: :

ODC's

Subcontractors . .

ODC's - Rad H&S

Total ODC Costs

Construction of Hot Spol Cell at NPL site

332,088

90,650
25,270
247,638
-3,450

1

N N

O W W LWL WL WWWWWWWWRWWWWN

500

Unlt Transp ate TOTAL COST
Measure

Option A: To off-site Class | Hazardous
Waste Disposal Facllity (tons) N

" Transportation Costs (tons) 14,500 1 136.36 $1,977,220 MPe Verbal Quote -

Disposal fae - (CY) 10,000 1 75.00 $750,000 US Ecology verbal quote
Subtotal Option A - | $2,727,220
Opion B: To UNC NPL Site S
Transport to UNC Mill Site 14,500 " $72,500 engineering estlmate

$776 475.5% of construction'costs for AIt 3

TOTAL COST

$43,600 per email 9/17/07 from Bill Schaal
$30,456 01 52 13.20 0350+01 52 13.20 0700
$8,208 01 52 13.20 1250
$79,200 01 54 33.40 6410
$23,490
$2,000
$11,880 01 52 13.40 0160
$22,680 01 52 13.400140
$16,200 01 52 13.40 0100 -
$10,260 01 52 13.40 0120
$6,696 01 51 13.800700
$294,300 per email 9/17/07 from Bill Schaal
$312,000
$5,400
$6,750
$63,180 01 54 33.40 7200
$11,520
$5,760
$21,060 01 54 33.40 2600
© $360 )
$10,692 01 54 33.40 4700
. %0
" $985,692
$192,611
$52,577
$14,657
$143,630
$2,001
. $405,476
$1,391,168




ALTERNATIVE 3 - BASIS OF ESTIMATE SHEETS

Develop Design * A': K| 1 6% construction cost

$924,942
Develop Plans o 1 4% construction cost ( $616,628
O8M Costs 150,000 30 1.00  Netpresent $1,841,651

) i Worth 7% C

TOtaI’Exclu_ded’ODC's - O&M, Design, Plans $3,383,221
Contingency:
Basis of Contingency:
109

génef?l 'conﬁhgency applied in accordance with DOE G 430.1-1, Table 11;3 as the Sanitary Waste location/excavation is well known and documented.

Percent Contingéncy: ** 10.0% .

Total WBS Cost:

.. Total Labor Cost: $2,765,300
. Total Material Cost: o $113,800
Total Construction Cost $15,415,697
., . Total Disposal Cost: ) $694,953
" Total Transportation Cost: .
. Total ODC: - $1,391,168
.. TOTAL COST (Less Contingency): $20,380,918
TOTAL CONTINGENCY COST: $2,038,092
.+ - . TOTAL COST (With Contingency): $22,419,010
.. Additional Cost with Option A TSD Disposal $2,727,220 $25,146,230
Addlt_lonal Cost with Option B UNC NPL Digposal .- ) $848,975 $23,267,985
Total Excl_udsd ODCICosts - 0&M, Des!gn. Plang_‘ $3,383,221
" |Approvals: . .. L
Prepared By: . . Eric Rixen (revised by Nova Clite) Date:  [10/31/2007 (rev February 13, 2008)
Revised By: .- Cynthia Wetmore - Date: {10/15/2008 (rev 05/22/2009)
Approved By: =, Date: :




ALTERNATIVE 4 - BASIS OF ESTIMATE SHEETS
S t of Work

Scope Description:

Alternative 4.

The scope covered by this BOE contains only those elements directly associated with the excavation and consolidation of waste material into an onsite fully encapsulated disposal cell at the NECR site.
Assumptions are explained in a separate document and are generally explained in the column to the far nght of each row. Elements including design, plan development, and O&M are covered by this BOE but
asa seperate and distinct line item.

Judgemental Factors Applied In Projecting From Known Source Data to the Estimate: -
1) Cost developed for this BOE were based RSE Means, RACER, Quotes and Company Experlence =
2)' RS Means Heavy Construction Cost Data 21st annual Edition.

3) Dlsposal Facilities - US Ecology - Grandview Id. Transportation - MPe Inc.

Key Assumptions (not in conflict with the WBS):

1) All material will be excavated and consolidated into an onsite repository. 2) Based on volume estimates, It is estimated that the project will take 4 years. 3) Soil convers:on factor 1.45 (cy.to.ton). 4).
200,000cy Backfill will be obtained from an on-site borrow sotrce, rip-rap also assumed from.on-site quarry. 5) Based on area and volume data, 151 acres will be disturbed and will requlre hydroseeding. 7) A
10% oommgency ls added for unknowns. 8) Reposntory will be located over Sandfill 2, NECR -2, and Sandfili 3 areas.

Cost Elements

’ Reference

Labor Category

Office Labor - . . [ s S
Program .. 4800 . $133.00 RS . . $638,400
Project Manager.. ‘8000 $45.00 : ' : $360,000
Engineer-Sr. -+ - 4800 $41.00 . . : $196,800 -
Health & Safety = -~ 7680 $44.00 T . . $337,920
Geologist/Hydrog - -7 3840. - $38.00 . : ) C . $145,920
Env. Scientist-Sr.’ 7040 $42.00 S . $295,680
Chemist-Sr..- . .. 6400 : $40.00 B . . $256,000 °
GIS-CADD-Sr.y .+ 7 3200 $27.00 : : $86,400
Admin-Support - . . °'3200 $22.00 : ) $70,400
Office l:abor Total” .- - i ’ . $2,387,520°
Field Labor ' oo
Fied @ = - ° . 8640 $44.00 o : . $380,160" . -~
Field Inspector. - .- 8640- - . $27.00 . ' : . $‘233,280 
SsSHoO/QC < ..+ - 8640 o $36.00 R S $311,040:-
Surveyor .- 1920 $25.00 S $48,000
Security : 8640 $20.00 . $172,800
Laborer - - -8640 - $19.58 - : '$169,200

Field Labor Total o : v . $1,314,480 -
Total Labor Cost ) : : : $3,702,00

‘ Item Desc ription Unit Price TOTAL COST
PPE, Level D (day) 0 $10.0° ) $140,000
Misc disposable field equipment (lump) .12 ~ $10000 . N ) $30,000 _
Drums (each) ., | . LT4E T T2 - $60.0 $1,800
Scaffolding v, 7483 P4 s 34.50 . . $1,932 1 54 23.70 4370

Total Material Cost- L S . : o $173,732



el

ALTERNATIVE 4 - BASIS OF ESTIMATE SHEETS
Construction Description Numb_erbf Totalt SubCont Rate : ] ,TOTAL»lCOST
: Units Hours
Util. clearance - air vac. extract. (HR) . 15 4 : $210.0 . $12,600
Provide/place 6" Class Il base (SY) 15 11,100 ) - 7.06 o . L . $1,175,490 321123.230100
Asphalt pavement (SF). . o ’ 160,000 1 2.12 _ : ‘ $127,200 32 12 16.140020
Liner - HDPE/LLDPE (sqft) _ . ©1,526,533° -+ 1 ’ 147 o ) _ o - $1,786,044 3347135312 )
Geotextile Filtér Fabric (SY) - -~~~ -~ ' 169,615. 1 225 0 e e “- - '$381,633 31 32 19.161500 K
Geonet Fabric'(SY) ‘ " 169,615 1 2.25 ) " $381,633 31 32 19.161500
Development-of local borrow source 539,789 1 1.00 . $539,789 RSM estimate
Rip Rap load, hau! on-sne source (CY) P 49,889 1 25.37 : $1,265,681 312323.15.6020+312323.18.2150
subtotal . T " $5,670,071
Data validation (each) ’ S 4,100 1 10.00 - $41,000
Lab - CAM 17 Metals - solid (each) - - 4,100 1 95.00 . : $389,500|Est. based on prior experience at Site
Lab - Radionuclides - solid (each) R 4,100 1 100.00 $410,000
Air-Monitoring (cost/year) oo 4 1 75000.00 . $300,000|Racer
. subtotal - v ' : $1,140,500
Land surveying, Mob/Demob (Lump) 16 1 -+ $1,000.0 * $16,000
Land surveying, field (hr)_ . 15 8 $200.0 o : $24,000
Land surveying report (lump). - . 16 1 . $4,500.0 ' $72,000
Security fencing (LF) Cl Lo 1,000 1- 17.04 '$17,040 323113.401300
Temporary fencing. (LF) - 15 5,000 4.18 $313,500 01 56 26.500250
Hydro-Geological survey report (lump) 1 " 100000.00 ' . ~ $100,000
Construction BMPs (Iump) 20 1 10000.00 ~ $200,000
150HP equipment i Lo 15 20 271.00 $81,300 15436.500100
FOGM - Equip refuel (Day) PR 155 3 4000.00 : $1,860,000 -
Pavement removal (SY) - e 1,110 1 5.25 X $5,828 02 41 13.175050
Concrete demolition (CY) 370 1 92.00 - o o , $34,074 02 41 13,175500
Clearing and Grubbing (AC) T 151 1 2550.00 o ] ~ $385,050 31 11 10.10 0020
Excavate, place in stockpile (no util's.) (CY) 130,650 1 $7.6 : o $998,166 31 23 16.463320 .
Excavate, direct load:to trucks (no util's. ) (CY) - - 740,350 1 244 $1,804,973 31 23 16.42 0300+1 5%
Load stockpiles to trucks (CY) Rt - 130,650 1 $0.3 ‘ L -~ $37,889 31 23 16.420020
Excavation factor for utilies (CY) ™~ - 7. 8710-7. 1’ 355 . - T ' o ) $30,921 3123 16.13 0110
Local borrow soll, backfill delivered (CY)’ © 7 200,000 1 8.88: - ’ T $1,776,000 3123 23.18 1255
Place/compact backfill (CY) h 200,000 1 " 1.99 : $398,000 31 23 23.17.0020+312323.23 5600
Soil amendments (topsoil) (SF) 20,000 1 115 - " $23,000 32 91 13.23 3600
topsoil placement and grading (SY). 20,000 1 4.18 . ' $83,600 32 91 19.13 0800
Place/compact Waste material (CY) .- 871,000 1 247 $2,151,370 31 23 23.17 0020+312323.23 5640
Import soll, Repository material delivered (CY) = = 113,077 " 1 8.88 - ) . ) $1,004,124 3123 23.18 1256 |
Place/compact imported reposnory material (CY) 113,077 .. 1 247 ' T . $279,300'312323.17 0020+312323.23 5640 :
" subtotal . . ' : . : : . $11,696,134
Geotechnical survey field (mobldemob) o .. 16. 1 $200.0 . : ) . $3,200
Geotechnical testing - field obs./tests (Hr) ‘ 200 8 $200.0 $320,000
Geotech. anal. D1557 moist. Idenstty relatxon Sk 16 .2 $140.0 $4,480
Geotech. report (lump) . ERS ~.. 18 1 $1,000.0 . $16,000 ~
subtotal. N N .- e . $343,680
Hydroseeding (MSF)- % Tl -~ 6,578 .7, 1 .. ~:.:-60.30 : ' $396,628 329219, 145400
Site Winterization 1 1 100000 00 $100,000

Construction Costs: ) ) : i $19,347,013




" Total

ALTERNATIVE 4 - BASIS OF ESTIMATE SHEETS

Disposal Rate '

R SR
TOTAL COST

Misc.Disposal Costs

Optlon A: To.off-glte Class | Hazardous Waste Disposal
Facllity (tons)

Transportation Costs (tons)

Disposal fee - (CY)
Subtotal Option A

LT ZiMateria
Unit Total Transp Rate
Measure units
14,500 1 136.36

10,000

Total
) Waste Disposal Description - Volume  units i )
IDW soil T&D (drum) 7 1 217.80 $1,525 02 81 20.101100
IDW water T&D (drum) 7 1 217.80 $1,525
waste T&D demurrage (HR) 580 1 118.80 $68,904 02 81 20.103110
Concrete, non-haz. Class 1l SW, T&D (CY) 5,000 7,600 7.60 $38,000 02 41 19.18 0400
Asphalt, non-haz. Class Il SW, T&D (ton) 5,000 6,500 90.00 $585,000 02 41 19.19 0100

1 75.00 -

$694,953
o :

TOTAL COST

$1,977,220 MPe Verbal Quote-

$694,953

$750,000 US Ecology verbal quote

Option B: To UNC NPL Site

Transport to UNC Mill Site .,
Constructlon of Hot  Spot Cell al NPL snte

Subtotal O tlon B

_5.00. .

L. . $2,727,220

1,048,537

$72 500 engmeenng estlmate .
$976,037 5% of construction costs for Alt 4

Total ODC Costs

ltem Description Unit Price -~ TOTAL COST
Lodging for residents -- 2 109.00 $43,600 per email 9/17/07 from Bill Schaal
Trailer/office space (Month) 4 282.00 $40,608 01 52 13.20 0350+01 52 13.20 0700
Trailer/Conex (Month) . 4 76.00 ' $10,944 01 52 13.20 1250
Portable sanitary station (week) 4 165.00 . $105,600 01 54 33.40 6410
Trash (Month) 4 435.00 : $31,320
Utilities hook-up fees (lump) 1 1000.00 . .. R . $2,000
Electric power PG&E:(month) 4 110.00 i R $15,840 01 52 13.40 0160
Land phoneffax (monthy 3" 4 210.00 $30,240 01 52 13.400140 -
Office Equipment (month 4 150.00 e $21,600 01 52 13.40 0100
Office Supplies (month) ) 4 95.00 T . $13,680 01 52 13.40 0120
Water 4 62.00 $8,928 01 51 13.800700
Per diem, (day) . 4 109.00 N $392,400 per email 9/17/07 from Bill Schaal
Travel, air-fare (each) 4 1000.00 . $416,000
Mobite phone (month) 4 50.00 - $7,200
- |Radios (month) 4 25.00 $9,000
Rental truck 4WD (month) 4 585.00 $84,240 01 54 33.40 7200
4WD truck fuel (week) 4 24.00 $15,360
Rental car (day) -+ - - 4 40.00 ./ ~ . ~ $7,680
Generator (Month).-. 4 780.00 $28,080 01 54 33.40 2600
Generator. fuel (Week) 4 3.00" $480 )
Submersible Pump (Month) - 4 198.00 - $14,256 01 54 33.40 4700
Truck Scales (Month) 0 200.00 $0
ODC's - Site Support $1,299,056
Labor 332,088 1 0.58. .$192,611
Equipment 90,650 1 0.58 $52,577"
Material: 25,270. 1, 0.58 .- $14,657
0oDC's 247,638 1 ~ 0.58 $143 630
Subcontractors 3,450 1 0.58 - $2,001
ODC's - Rad H&S $405,476

$1,704,532




ALTERNATIVE 4 - BASIS OF ESTIMATE SHEETS

Develop Design o1 - 1 6% construction cost - " $1,160,821
Develop Plans : o1 1 4% construction cost $773,881
0&M Costs " 150,000 30 $1.0 Net $1,841,651
T : . present L

o . Worth 7% . )
Total Excluded ODC's - O&M, Design, Plans : ) . $3,776,352.. .
Contingency:. . ' ' i

:|Basis of Contingency:
] 0% general contingency applied in accordance with DOE G 430.1-1, Table 11-3 as the Sanltary Waste Iocatlonlexcavatlon is well known and documented.

J
Percent Contingency: - 10.0%
Total WBS Cost
Total Labor Cost: : e $3,702,000
. Total Material Cost: : i $173,732
" Total Construction Cost ) o $19,347,013
. Total Disposal Cost: : : - $694,953
-+ Total Transportation Cost: o
" .. Total ODC: $1,704,532
TOTAL COST (Less Contingency): ' e $25,622,230 -
‘TOTAL CONTINGENCY COST: - AR - . $2,562,223
TOTAL COST (With Contingency): B $28,184,453 -
: “Additlonal Cost with Option A TSD Disposal - o $2,727,220 . $30,911,673
" /Additional _ggst with Option B UNC NPL Dlsposal ’ o o -$1,048,537 . ....$29,232,990
Total Excluded ODC Costs - O8M, Design, Plans =~~~ .. = ... $3,776,352
Approvals: - - . :
|Prepared By: Eric Rixen (revised by Nova Clite) : Date: _|10/31/2007 (rev February 13, 2008)
Revised By: | Cynthia Wetmore - Date:  |10/15/2008 (rev 05/22/2009)
Approved By: B . R .. - - __|Date: --| - - - )




ALTERNATIVE 5 - BASIS OF ESTIMATE SHEETS

Stat t of Work

Scopt; Description:

Alternative 5.

The scope covered by this BOE contains only those elements directly associated with the excavation and consolidation of waste matenal into a fully encapsulated disposal cell at the NECR UNC site. Assumptions are
explained in a separate document and are generally explained in the column to the far nght of each row. Elements including design, plan development, and O&M are covered by this BOE but as a seperate and distinct
Ime item.

Judgemental Factors Applied In Projecting From Known Sourca Data to the Estimata: e

1) Cost developed for this BOE were based RSE Means, RACER Quotes and Company Expenence
2) RS Means Heavy Construction Cost Data 21st annual Edition. .
3) Disposal Facilities - US Ecology - Grandview td. Transportation - MPe Inc.

Key Assumptions (not In conflict with the WBS): B . . ~

1) 100% of excavated waste material will be excavated and consolidated into a repository constructed at the UNC-NPL site. 2) Project will take 4 years. 3) Soil conversion factor 1. 45 (cy. to ton) 4) 200,000cy Backfill will
be used from an op_-snp borrow source; rip-rap also from developed on-site quarry. 5) 151 acres will be disturbed and will require hydroseeding. 6) A 10% contingency is added for unknowns.

Cost Elements
T

Labor Category Reference

Office Labor
lProgram. Manager. - " 4800 $133.00 ’ Co ) ~ $638,400 ..
Project Manager 8000 $45.00 L $360,000
Sr 4800 $41.00 ' : ’ $196,800
Health. & Safety i 7680 $44.00 . $337,920
GeologlstJHydrogeo-Sr. 3840 $38.00 X . $145,920
Env..Scientist-Sr. 7040 $42.00 : . - : $295,680
Chemist-Sr. . .. 6400 $40.00 . $256,000
GIS-CADD-Sr.. . 3200 $27.00 : $86,400
-|Admin Support . - - 3200 . $22.00 . . $70,400°
Office Labor Total -, : $2,387,520. -
Fleld Laber . . - .
Field Superintendent 8640 $44.00 ' .$380,160 -
Field Inspector 8640 $27.00 o - $233,280 ...
SSHO/IQC™ - 8640 $36.00 T $311,040
Surveyar *' ‘1820 $25.00 . . '$48,000 .
Security’ ~ 8640 $20.00 . $172,800 ~ - o :
Laborer” - 8640 $19.58 S : $169,200 ° :
Field Labor Total S $1,314,480

$3,702,000
= BT

“Item- Descrlptlo;‘ TOTAL cOST
PPE, stelD(day) o U100 e e ] ©-$140,000 |
Misc disposable field equxpment (Iump)f.; VL L X el . $3,00000 0 T i . $30,000 . .
Drums {each) $60.0 $1,800~ —~
Scaffolding . 3 Tt 73450 ¢ [ DR $1,932 1 54 23.70 4370

Total Materlal Cost . ) $173,732




ALTERNATIVE 5 - BASIS OF ESTIMATE SHEETS

4 H R ﬂ.
Constructlo‘n Description TOTAL COST
Util. clearance - air vac. extract. (HR)_ - . . .$25,200 SR
Provldelplace 6* Class li base (sY)" I - B $1 734,642 321123 230100
Asphalt pavement (SF) ~ $173,331 32 12 16.140020
Liner - HDPE/LLDPE (sqft) 1 $1,786,044 334713.5312
Geotextile Filter Fabric (8Y) 1 $381,252 31 32 19.16150D
Geonet Fabric (SY) - ) 1 $381,252 31 32 19.161500
Development of local borrow source o 539,789 - 1 1 00 $539,789 RSM estimate
Rip Rap load, haul on-site source (CY) . 49,889 1 25.37 $1,265,684 312323.15.6020+312323.18 2150
.. subtotal - . $6,287,193
Data validatlon (each) .. 4,100 1 10.00 $41,000
*|Lab - CAM 17 Meltals - solid (each) " 4,100 1 95.00 $389,500|Est. based on prior experience at Site
Lab - Radionuclides - solid (each)--.. . PR 4,100 1 100.00 $410,000]
|Alr Monitoring (costiyear) . s 4 1 75000.00 $300,000|Racer
_ subtotal ) o $1,140,500
Land surveying, Mob/Demob (Lump) .- 16 2 $1,000.0 T .$32,000
Land surveying, field (hr) ’ O 18 24 $200.0 $86,400
Land surveying report (lump) . 16 2 $4,500.0 $144,000
Surveying.Costs $262,400
Security fencing (LF) e 1,000 2 17.04 $34,080 323113.401300
Temporary fencing (LF) ) o 15 5,000 4.18 $313,500 01 56 26.500250
Hydro-Geological survey report (lump) 1 1 "100000.00 $100,000
Constriction BMPs (Iump) . . 15 2 10000.00 $300,000
150HP-equipment - T s v 16 - 20 271.00 - - $86,720 15436.500100
FOGM - Equip refuel (Day) 155 3 4000.00 ~ $1,860,000
|Pavement removal (SY)-- R 1,110 - . 525 - o L - $5,828 02 41 13. 175050
Concrete demolition (CY) e 370 RE T ©9200. o e e $34,074 02 41 13.175500
Clearing and Grubbing (AC) - - 192 -2 - 255000 - T $979,200-31 11 10.10 0020
Excavate, direct load to trucks (no utif's. ) (CY) 871,000 1 244 $2,123,498 31 23 16.42 0300+31 23 16.42 0020
E tion factor for utiliies (CY) 8,710 1 3.55 $30,921 3123 16.13 0110
Lacal soll source, backfill delivered (CY) 200,000 1 8.88 $1,776,000 31 23 23.18 1255
\ Place/compact backfill (CY) 200,000 1 1.99 $398,000 31 23 23.17 0020+312323.23 5600
Soil amendments (topsoil) (SF) ) 20,000 1. 1.15 $23,000 32 91 13.23 3600
topsoil placement and grading (SY) 20,000 1 4.18 $83,600 3291 19.13 0800
Place/compact Waste material (CY) . __8n000 1 247 $2,151,370 31 23 23.17 0020+312323.23 5640
lmport soll Reposutory material delivered (CY) s 113077 1 "_ 8.88 $1 004,124 54 23 23181255
Place/oom " 13077 : ; ) " $279,300
pact lmported reposuory material (CY) 1 247 31 23 23 17 0020+312323 23 5640
subtotal . : $11,583,214
iGeotechnical survey field (mob/demob) 16 2 $200.0 $6,400
Geotechnical testing - - field obs /tests (Hr) . 200 16 $200.0 $640,000
Geotech. anal. D1557 molst./density relation . . o 16 4 $140.0 $8,960
Geotech. report (lump) -. : : o .16 1 $1,000.0 $16,000
] subtotal - ¢ - .. . - e AR $671,360
Hydroseeding (MSF) . - 6,839 2 60.30 " $824,777 329219.145400°
Site Winterization™ ' - "' 17 2 . 100000.00 - - $200,000
Construction Costs: $20,969,444

ﬂ‘"" -

..... II - o ,-



" ALTERNATIVE 5 - BASIS OF ESTIMATE SHEETS

S OTALcosT

Dlsosal Rate

Misc.Disposal Costs

Optlons

Disposal Facility (tons)
Transportation Costs (tons)
Disposal fee - (CY)

Sublotal O tlon A

Waste Transportation Description -

Waste Disposal Description Total Total unlts
Volume
IDW soil T&D (drum) 7 1 217.80 $1,525 02 81 20.101100
IDW water T&D (drum) 7 1 217.80 $1,525
Concrete, non-haz. Class Il SW, T&D (CY) 5,000 7,600 ' 760 $38,000 02 41 19.18 0400
Asphalt, non-haz. Class Il SW, T&D (ton) 5,000 6,500 90.00 $585,000 02 41 19.19 0100

Optlon A: To off-site Class | Hazardous Waste

$626,049

$626,049

Unlt Total unils

Transp Rate TOTAL COST
Measure
14,500 1 136.36 $1,977,220 MPe Verbal Quote
10,000 1 75.00 $750,000 US Ecology verbal quote

$2,727,220

Ny e s
Total units TOTAL COST

Un
Measure

Transport to UNC Mill Site
Total Trans ortatlon Cost

1,262,950 1 5.00 $6,314,750

$6 314 750
TR

Item Description Unlt Prlca TOTAL COST

Lodging for residents 2 109.00 $43,600 per email 9/17/07 from Bill Schaal
Trailer/office space (Month) 4 282.00 - $40,608 01 52 13.20 0350+01 52 13.20 0700
Trailer/Canex (Month) .47 76.00 ° h $10,944 01 52 13.20 1250 ’
Portable sanitary station (week) ‘4 : . "165.00 3105 600 01 54 33.40 6410

Trash. (Month) 4 Tt '435.007 ¢ - " $31,320 :

Utilities hook-up fees (lump) -+ 1 T 1000.00 - - $2,000

Electric power PG&E (mon_th)_iA . 4 / 110.00 $15,840 0152 13.40 0160

Land phoneffax (month) - 4. 210.00 $30,240 0152 13.400140

Office Equipment (month) 4 150.00 $21,600 01 52 13.40 0100

Office Supplies (month) 4 ' 95.00 L $13,680 01 52 13.40 0120

Water 4 . 62.00 o . $8,928 01 51 13.800700

Per diem, (day) “ 4 - 109.00 e T : $392,400 per email 9/17/07 from Bill Schaal
Travel, air fare (each) 4 1000.00 $416,000 . {
Mobile phone (month) 4 50.00 T i . $7,200

Radios (month) ! 4 25.00 ’ ) $9,000

Rental truck 4WD (month) "~ - 4 585.00 T : $84,240 01 54 33.40 7200

4WD truck fuel (week) 4 24,00 e $15,360

Rental car (day) 4 4000 _ . ’ . . . $7.680 - :
|Generator (Month) 4 780.00 . . $28,080 01 54 33. 40 2600 o
Generator fuel (Week) 4 3.00 . . $480

Submersible Pump (Month) 4 © 198.00 $14,256 01 54 33.40 4700

Truck Scales (Month) 3 200.00 $10.800

ODC's - Site Support . . $1,309,856

Labor St 332,088 - 1 Y075 ! $249,066 .
Equipment 90,650 1 0.75 . $67,988 N
Material:* 25,270 1 0.75 . 518.353

oDC's : - 247,638 1 0.75 - $185,729

Subcontractors 3,450 1 0.75 $2,588

ODC’s - Rad H&S $524,322

Total ODC Costs $1,834,178




ALTERNATIVE 5 - BASIS OF ESTIMATE SHEETS

Develop Design

DN

1 12% construction.cost $2,516,333
Develop Plans 1 4% construction cost $838,778
O&M Costs 100,000 30 $1.0  Netprasent $1,227,767
R . Worth 7% .
Total Excluded ODC's - O&M, Design, Plans $4,582,879
Contingency:
Basis of Contingency: s -
10% genergl contingency applied in accordance with DOE G 430.1-1; Table 11-3 as the Sanitary Waste location/excavation is well known and documented.
Percent Contingency: * 10.0%
Total WBS Cost:’ _
T B Total Labor Cost: ’ o $3,702,000
t Total Material Cost: o $173,732
N Total Construction Cost i - $20,969,444
Total Disposal Cost: ; ' o $626,049
Total Transportation Cost: : oA $6,314,750
Total ODC: T R $1,834,178
TOTAL COST (Less Contingency): . $33,620,154
TOTAL CONTINGENCY COST: ) T . $3,362,015
TOTAL COST (With Contingency): o . $36,982,169
Total Excluded ODC Costs - O&M, Design, Plans *$4,582,879 .
... Additional Cost with Option A TSD Disposal . $2,727,220 $39,709,389
Approvals: . : -
Prepared By: .. .. Eric Rixen (revised by Nova Clite) Date|10/31/2007 (rev February 14..2008)
jRevision By: cynthia wetmore Date|10/15/2008 (rev 05/22/2009)
Approved By: Date
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NAVAJO NATION DEPARTMENT OF JUSTICE
OFFICE OF THE ATTORNEY GENERAL

LOUIS DENETSOSIE HARRISON TSOSIE
ATTORNEY GENERAL DEPUTY ATTORNEY GENERAL

. 'Septemb'e‘r 2,2008

Mr. Dustin Minor

Office of Regional Counsel

United States Environmental Protectlon Agency Reglon ]X
75 Hawthorne St. :

San Francisco, CA 94105

Re:  Draft Engineering Evaluation/Cost Analysis for the Northeast Church Rock site

Dear Mr. Minor:

The Navajo Nation writes regarding the Engineering Evaluation/Cost Analysis ("EE/CA") currently
being assembled for the Northeast Church Rock mine site near Gallup, New Mexico ("NECR"). As
previously expressed to the Agency, the Navajo Nation opposes disposal of radioactive waste on Navajo
tribal land as being inconsistent with both federal law and the Agency's federal trust responsibility. Unique
historical, cultural, and religious realities of Navajo life, as well as the Agency's own guidelines for
completing the EE/CA, militate against the selection of such an alternative. Accordingly, the Navajo Nation
urges the Agency to consider and apply these and the other factors discussed below as it identifies and
recommends cleanup alternatives in the EE/CA.

1. The Agency's Indian Policy Should Guxde the Agency's Decisions Regarding the NECR Mme
Site

The federal government bears a unique trust responsibility to Indian Tribes, including the Navajo
Nation. In a 2001 Supreme Court decision involving the Klamath Tribe's water rights, the Court described
the trust doctrine as "one of the primary cornerstones of Indian law,' ... with the United States as trustee, the
Indian tribes ... as beneficiaries, and the property and natural resources managed by the United States as the
trust corpus." Dep't of Interior v. Klamath Water Users Protective Ass'n, 532 U.S. 1, 11 (2001) (quoting -
Felix S. Cohen's Handbook of Federal Indian Law 221 (Rennard Strickland et al. eds., 1982) (1942)).

This trust obligation applies to every arm of the federal government, including the Agency. Courts
have not only acknowledged the Agency's trust duties to the Navajo Nation, they have also upheld EPA
positions regarding tribal lands based on its trust duties. See, e.g., HRI, Inc. v. EPA, 198 F.3d 1224, 1246
(10th Cir. 2000) ("Congress's intent to protect tribal lands and governance extends no less to EPA than to
other departments of the federal government.").

P.O. Drawer 2010 = Window Rock, Navajo Nation (AZ) 86515 » 928-871-6931-6934 - Fax No. 928-871-6200

i porrn

5
[



The EPA acknowledged this unique trust relationship in its Policy for the Administration of
Environmental Programs on Indian Reservations.! The Policy recognizes the Agency's duty to protect the
lands and jurisdiction of the Indian tribes: “In keeping with that trust responsibility, the Agency will
endeavor to protect the environmental interests of Indian Tribes when carrying out its responsibilities that
may affect the reservations.”™ Signiﬁcantly, the Policy commands the Agency to "ensure the close

“involvement of Tribal Governments in making decisions and managing environmental programs affecting

reservation lands," and to give specml consrderatlon to Trlbal mterests in making Agency policy."

2. Several Factors Militate Against Retaining Radioactive Waste on Navaio Land

The Navajo Nation believes that the unique cultural, religious, and historical context surrounding the
NECR mine render inappropriate any remedial measure that results in mire waste remaining on Navajo
land. Furthermore, under the Agency's Guidance on Conducting Non-Time-Critical Removal Actions under

- CERCLA (Aug. 1993) ("Guidance"), the NECR EE/CA must consider several criteria when analyzing

cleanup alternatives. Among these criteria are effectiveness, implementability, and community acceptance,
which also weigh heavily in favor of an off-site solution. (Guidance at 20,43.)

As explained below, each of these considerations is relevant to the NECR EE/CA. The EE/CA must
contain a comparative analysis of the cleanup alternatives in order to ' 'evaluate the relative performance of
each alternative in relation to each of the criteria. The purpose of the comparatlve analysis is to identify the
advantages and dlsadvantages of each alternative relative to one another so that the key tradeoffs that would

~ ‘affect the remedy selectron can bé identified." (Gurdance at45.) Accordlngly, the Navajo Nation urges the

Agency to discuss these ‘considerations i inits analys1s of altematrves in the EE/CA and to apply them should

" a preferred alternatlve for the NECR site be selected

a. Hlstorical and ‘Cultural Consrderations K

No analysis of the NECR mine site or any other mine in Navajo Indian Country is complete without
recognition of the long and devastating history of uranium mining in that area. Over fifty years ago, the
Navajo Nation opened its lands and provided the services of its people in assisting with the development of
the United States' nuclear capacity. Various groups mined millions of tons. of uranium ore from Navajo
lands, providing uranium for the Manhattan Project and for the United States' weapons stockpile. As a
result, the United States was able to prevail in the Cold War, but not without great cost.

" A grossly disproportionate share of that cost has been borne by the Navajo Nation and the Navajo
people. The decades of uranium mining have left the Navajo a blighted homeland with over 500 abandoned
mines, four inactive milling sites, a former dump site, contaminated groundwater, structures that may
contain elevated levels of radiation, and other environmental and public health concerns. As a result of the
radioactive waste still permeating their land, the Navajo people suffer any number of maladies. The
livestock on which many Navajo depend for their livelihood are often born deformed or diseased. Water .

‘and soil pollution are common. During hearings on Capitol Hill last October, Members of both political

parties in the United States Congress rightly termed the Navajo's plight.a "modern American tragedy."

In addition to the historical srgniﬁcance any clean—up at NECR has to the Navajo people the Agency
must also consrder the cultural s1gmﬁcance of the Navajo hfestyle Navajo is an agrarian society: its people
eat what they raise on the land. Yet, the radioactive waste still permeatrng their land has made this a
dangerous practice. There is cultural and spmtual value to the Navajq in living off of land that is free from

1 Available at http://www.epa.gov/superfund/ tools/topics/relocatron/pollcy htm
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harmful levels of radioactive contaminants. When considered in light of the Agency's legal and trust
responsibility to the Navajo people, this cultural spiritual value necessitates more than merely cleaning up
property to an arbitrary agricultural standard. .

b. Application to EE/CA analysis through Guxdehnes and recommendatlons

The Agency's own Guidelines require spec'ial eons_ideration in__,the EE/CA to the unique concerns of
the Navajo Nation. Among the most important of these guidelines are the effectiveness, implementability,
and community acceptance criteria.

1. Effectiveness

_ As concerns effectlveness extensive experience of the Navajo Nation, including in this very area of
_ Nava]o Indian country, has demonstrated that consolidating and capping is a temporary and ineffective
remedy, notwithstanding good faith expectatlons to-the contrary. The weather characteristics, intensive land

“use, and special demographic, cultural and economic factors make Navajo Indian country unique in this

respect.

i. Feasibility

. . The EE/CA's alternatives must be admlmstratlvely and legally feasible. To be feasible in these
respects any alternative that implicates on-site dlsposal on Navajo trust land must be carefully and exphcltly
_qualified in the EE/CA because, under apphcable federal law, such a remedy requlres the consent of the

Navajo Nation. Neither outside governments nor private parties can take tribal trust lands, either dlrectly or W

by unauthorized occupation, for use as a dump without tribal consent. See United States v. Pend Oreilles
Pub. Util. Dist., 28 F3d 1544, 1548 (9th Cir. 1994) (“The Utility may not condemn tribal lands embraced in
a reservation under the [Federal] Power Act or any other federal statute) (emphasis added) cert. denied, 514
U.S. 1015 (1995); United States v. 2,005.32 Acres of Land, 160 F.Supp. 193 (D., S D. ) (Army could not
condemn tribal lands) vacated as moot, 259 F.2d 271 (8th Cir. 1958) 2

iii. ~ Community Acceptance

2 Importantly, the only lawful uses of lands owned by the United States and held in trust for
Indian nations are those undertaken in conformity with federal law, and this has been true since
the first Congress of the United States. See 25 U.S.C. § 177 (Indian Trade and Intercourse Act,
first enacted in 1793;. See, e.g., Golden Hill Paugusett Tribe v. Weicker, 39 F.3d 51, (2d Cir.

* 1994) (purpose of § 177 is to prevent encroachment'by white settlers on Indian lands); Bear v.
United States, 611 F.Supp. 589 (D. Neb. 1985) (under § 177, congressional approval was -
required to condemn Winnebago trust land along Missouri River), aff’d, 810 F.2d 153 (8th Cir.
1987); Schaghticoke Tribe v. Kent School Corp., 423 F.Supp: 780 (D. Conn. 1976) (Tribal trust
land is an instrumentality of the federal government and may not be taken from the Indians by
contract, adverse possession, or otherwise, without the consent of the government); 7,405.3

" Acres, supra (same). Congress has buttressed this federal protection through other laws, also. -
See Imperial Granite Co. v. Pala Band of Mission Indians, 940 F.2d 1269, 1272 n.4 (9th Cir.
1991) (federal Quiet Title Act poses an “insuperable burden” to a suit to establish right to use
Indian land)
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The Agency must consider community acceptance in fashioning and selecting alternatives. This
factor should be given added weight in this instance because the Agency and the Department of the Interior
have determined that NEC residents comprise a "dependent Indian community," a distinct community of

~ . Indians dependent primarily on federal and tribal services.”

: The Church Rock Chapter desires the off-site removal of all contaminated materials. This position is
not an arbitrary one, but stems from cultural attributes of the Navajo people that have been expressed to the
Agency both in this letter and on several prior occasions. Navajo tribe members share unique and profound
ties to the land that justify their strong preference for total removal of contaminated materials from Navajo
trust land. The unique attachment of the Navajo to their land has been Judlclally acknowledged. For
example, in United States v. Tsosie, the court was asked to evict a Navajo woman from land where she had
lived most of her life and where her umblhcal cord was buried in accordance with Navajo tradition. The
court explained: ~

[M]any of the cultural traditions and values [of Navajo society] are strong enough and
important enough to the preservation of a balanced and harmonious society to have the force
of law, equivalent to a statute or even a constitutional provision in United States laws. There
tradition, values and related rights and obligations are viewed by the Navajo people as sacred
because they are rooted in religious songs, prayers and chants. . . . Relocating traditional
Navajos from the land where their umbilical cords are buried and where they have always
lived is uprooting them from their religion, and from a central part of their own identities.
There are no precise analogies in the non-Navajo society of which I am aware to describe the
harm that such relocation causes. It would be like yanking an infant away from its mother
when the infant is still screaming and the mother is reaching for it, and the ‘mother is killed
from loneliness and the child is killed for lack of tenderness and sustenance. It is tantamount
to separating the Navajo from her spirit.

849 F.Supp. 758, 774-75 (D.N. M 1994), aff’d, 92 F.3d 1037 (10th Cir. 1999)

Because of the Navajo's unique connection with the land, a remedial alternative that simply retains
radioactive material on Navajo land will not only be ineffective and difficult to implement (and impossible
to implement without Navajo Nation consent) it will be rejected by the community it is supposed to serve.
To ignore the Church Rock community's complete opposition to a solution other than complete off-site

~ removal would be a violation of the EPA's trust responsibilities to the Navajo people. See, e.g., HRI, Inc. v.

EPA, 198 F.3d 1224, 1247 (10th Cir. 2000) ("The fact that EPA is not specifically charged with
administration of Indian lands or funds does not render unreasonable its solicitude for core Indlan
interests.")

3. Conclusion

2

The Navajo continue to pay much more than their fair share for the United States' successes in the
Cold War. As the Agency recognizes, the uranium contamination at NECR poses a grave risk to human
health and the environment. Any action that retains radioactive material on Navajo land will only prolong
rather than remedy the disharmony between the Navajo and their land. To the Navajo people, for whom the
land is "a central part of their identities," this disharmony is as palpable as the more outwardly visible
manifestations of NECR's uranium contamination such as livestock deformities or human illnesses.

Ultimately, the Navajo Nation recognizes that, in drafting the EE/CA, the Agency must balance the
conflicting interests of many important constituencies. We appreciate the difficultly inherent in this task, and

318 U.S.C. § 1151(b). See 72 Fed. Reg. 8380 (Feb. 26, 2007)
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remain thankful for the thoughtful attention that the Agency has paid and will continue to pay to the Navajo ~ ©:i
~ Nation's unique situation as it completes work on the NECR EE/CA. We emphasize that any alternative that
requires use or occupancy of Navajo lands must be explicitly conditioned on Navajo Nation consent, which
the Navajo Nation may withhold in its sole discretion. By analyzing the unique context of the Navajo people
and the NECR mine as required by the Agency's Indian Policy, trust responsibility, and established factors for
EE/CA analyses, we believe the Agency will reach a fair and just resolution to this continuing problem. l

)

‘Ver,y truly youfs, A : ;
NAVAJO NATION DEPARTMENT OF JUSTICE " -
LOUIS DENETSOSIE ATTORNEY GENERAL

Dt 4. Taglew
David A. Taylbr, Senior Attorney
NATURAL RESOURCES UNIT

wi P
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Appendix D

Supporting Data and Analysis

Removal Site Evaluation D_ata

ANAGRP METALS
ZONE (AlD)
UNITS * (Al})
Max of RESULT2 CHEM_CODE
AREA LOC_ID2- LABSAMPID2 __ |AS MO RA-226 SE UV
Arroyo Arroyo-SB-001 C06120235-072 26 0 149 44 29 271
' C06120235-073 54 0 173 37 273 29.6
C06120235-074 78 0 84 21 143 32.6|
Arroyo-SB-002 C06120336-001 22 - 0 127 59 156 24
C06120336-002 28 0 211 8 217 281
C06120336-003 61 0 21 11.1 108 342 )
Arroyo-SB-003 C06120336-004 14 0 129. 0 142 20
C06120336-005 36 0 133 19 186 233
_ C06120336-006 47 0 124 3 164 29.6
Arroyo-SB-004 C06120336-007 12 0 125 1.1 146 198
C06120336-008 29 0 149 53 166 23.8
C06120336-009 63 0 185 28 237 349
Arroyo-SB-005 C06120336-010 22 0 181 127 257 304
~ |C06120336-011 47 0 302 144 792 379 o
C06120336-012 73 0 103 49 27 366
Arroyo-SB-006 C06120336-013 L7 0 112 29 187 207
C06120336-014 33 0 118 3 237 24
C06120336-015 82 0 111 21 194 361
Arroyo-SB-007 C06120336-016 1.8 0 148 35 217 347
C06120336-017 26 0 111 <29 171 255
C06120336:018 43 0 357 43 454 373
Arroyo-SB-008 C06120336-019 1.9 0 176 46 174 279
C06120336-020 21 0 215 63 171 28 o
C06120336-021 21 0 245 74 213 309 ; )
Arroyo-SB-009 C06120336-024 22, 0 117 56 226 227
C06120336-025 13 0 155 23 237 235
C06120336-026 35 - 0. 155 113 317 325
Arroyo-SB-010 C06120336-027 26 0 185 124 351 34.1|.
C06120336-028 19 0 186 55 266 251
C06120336-029 15 0 129 6 219 231




Appendix D Supporting Data and Analysis Removal Site Evaluation Data
Arroyo Arroyo-SB-208 C06120336-022 2.2 0 202 4.5 192 29.1
‘ - C06120336-023 £ 22 0 23 81 223 324
Backgrd NECRBKG-01 - ~|C06081541-001 44 08 02 0.8 247
NECRBKG-02 -~ [C06081541-002 - 92 0 13 07 14 298
NECRBKG-03 C06081541-003 10 0 - 1.1 0.7 1.8 323
~INECRBKG-04 - C06081541-004 517 0 13- 07 13 407
NECRBKG-05- - -|C06081541-005 45 - 0 1.1 05 1 307
NECRBKG-06 - - |C06081541-006 61" 0 1706 1.1 319
NECRBKG-07 -~ |C06081541-007 | 42 0 1.1 05 13 335
NECRBKG-08 - - ~|C06081541-008" " 31 0 12 04 14 325
: NECRBKG-09 €C06081541-009 - 2.8 0. -12 05 14 316
NECRBKG-10 -1C06081541-010 2:5 0 - 09 05 1.1 273}
NECRBKG-11 -1C06081541-011 - 29 0 1 04 09 30.6
NECRBKG-12 C06081541-012 31 0 12 0.3 1 237
NECRBKG-13 - - |C06081541-013." 28 - 0 1 04 11 312
NECRBKG-14 - C06081541-014" 2.4 0 1 02 1.1 °20.1
NECRBKG-15- --'|C06081541-015 27 -0 12 05 1.2 287
NECRBKG-16 "~ [C06081541-016 27 0 07 04 12 23]
NECRBKG-17-: - |C06081541-017 - 3 0 11 0 12 29
NECRBKG-18 - |C06081541-018 24 -0 06 0 11 212
NECRBKG-19 - {C06081541-019 27 0 1.1 02 09 184
NECRBKG-20 C06081541-020 27 0 I 0 - 09 20
NECRBKG-21. C06081541-021 29 -0 -1 03 ° 1 225
NECRBKG-22- C06081541-022 34 0 08 02 09 18]
NECRBKG-23 - [C06081541-023 2.9 0 0.9 0 09 226}
NECRBKG:=24 C06081541-024 20 1 0 09 188|
NECRBKG-25 - [C06081541-025 - 2.5 0 13 0 12 249]
NECRBKG-42 .;- ~{C06081541-026 33 0 1 - 0 09 175
NECRBKG-45 . - - [C06081541-027 C27T 0 13 03 1 268
CORR NECR-COR-A-01, ‘ [C06081547-001" - e 1.9 '
: NECR-COR-A-02 - ~|C06081547-002- | 5.4
NECR-COR-=A-03" " [C06081547-003- ~ | ~ 45
NECR-COR-A-04 - |C06081547-004 | - - 1.8
NECR-COR-A-05 * [C06081547-005 - |-~ 3.7
NECR-COR:A-06  [C06081547-006 1.1,
: NECR:COR-A-07 - * [C06081547-007 - | - 1.5
\
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|CORR INECR-COR-A-08 |C06081547-008 | 3.5
[NECR-COR-A-09 +|C06081547-009 - 6.6
INECR-=COR-A-10 “{CD6081547-010. ~}~ ~ - = 31.6
INECR-COR=A-11 C06081547-012 | =~ -~ - - e 1.9
NECR-COR-A-12 - “|C06081547-013 - | - » o 6.8 -
INECR-COR-A-13  |C06081547-014 - | - S 8.9
INECR-COR:A-14 |C06081547-015-- . - - ' 10.3 -
~|NECR-COR:A-15 - -|C06081547-016 - s R
{NECR-COR-A-16 ~[C06081547-018 ~ |- B 6.2
[NECR-COR-A-17  |C06081547-019 | - - -~ -~ - 185
INECR-COR-A-18 ~ -|C06081547-020 | s B 40.4 -
{NECRCOR:A:19  {C06081541-028 |- s . R
NECR-COR-A-50 |C06081547-011 | - - B 32.3
NECR-COR-A-55 |C06081547-017 | ~ - I 8.8
NECR-COR-B-01 - [C06081542-001 - 119
NECR-COR-B-02- -|C06081542-002 - s IR 106 ~ ‘
NECR:COR:B:03 |C06081542-003 | - - e 9.7 ~ R -
NECR-COR-B-04 |C06081542-004 | - 114 7 EE
INECR-COR-B-05  [C06081542-005. * - o158
NECR-COR-B-06 ~ |C06081542-006- . - * 15.7
{NECR-COR:B=07 |C06081542:007 - ' 149
NECR-COR-B-08 |C06081542-008 |- : . ‘ 144 -
{NECR-COR-B-09 - [C06081542-009 o - 18.9
NECR-COR-B-10 - - [C06081542-010 | - - : 21.2
NECR-COR-B-11 - [C06081542-012- - . 19.6
{NECR-COR:=B-12 - |{C06081542-013 - o : 21.4

: |NECR-COR:B-13 - |C06081542-014 | - 19.2
NECR:COR-B-14 |C06081542-015 - L 21
NECR-COR:B:15 *|C06081542-016 | - R 26.4
INECR-COR:B-40- -|C06081542-011- | - S 22.1

: INECR-COR-B=45" |C06081542-017 - T 276 - 2 o

|Homes [Home1-8S8-001 - - |C06110906-048 - - IR e 120 08 215
|Home1-8S:002~  -[C06110906-049 ~-| - - 2.7 0 09 03 - 1 289

- |Homel-8S=003 - - - 1|C06110906-050- | - -~ - 322 0 - 1-02 1 278

S e o <[Home1-SS-004- C06110906:051 - o233 0 13 0 1 312
Home1-88-005 C06110906-052 5.7 0 1.5 0 14 323]




Removal Site Evaluation Data

Appendix D Supporting Data and Analysis
Homes Home2-SS-001 C06110906-053 5.9 0 0.9 0.7 1 359
Home2-SS-002 C06110906-054 5.1 0 09 03 0.7 375
Home2-SS-003 C06110906-055 4.1 0 09 . 0.6 1 36.1}
Home2-SS-004 C06110906-056 3.6 0 09 12 0.8 334
Home2-SS-005 C06110906-058 4.5 0 09 03 1 355
Home2-SS-204 C06110906-057 4.7 0 1. 0.7 1 36.5
Home3-SS-001 C06110906-059 3.3 0 0.9 0 1.4 32.8
Home3-SS-002 C06110906-060 33 0 1.1 0 09 312
Home3-SS-003° - "|{C06110906-061 3.7 0 1.1 0.6 0.7 28.5)
Home3-SS-004 C06110906-062 45 . 0 1.2 0.7 1 374
Home3-SS-005 C06110906-063 6.4 0 1.1 0 1.1 42.6
Home4-SS-001 C06110906-064 3.9 0 1.3 0 1.1 33.5
Home4-SS-002 C06110906-065 3 0 2.1 0.8 1.5 26.6
Home4-SS-003 C06110906-067 3.2 0 1.6 0.7 1.5 25.8
Home4-SS-004 C06110906:068 6 0 36 1.6 3.5 288
Home4-SS-005 C06110906-069 4.3 0 3 1.1 2.7 28.2
Home4-SS-202 C06110906-066 3.1 0 21 04 1.4 26.5]
Home5-8S-001 C06110906-070 3 0 1 0.9 0.8 30.1
Home5-SS-002 *  [C06110906-071 5.2 0 14 12 1.1 319
Home5-55-003 C06110906-072 4.4 0 0.9 1 0.9 30
‘ Home5-SS-004 C06110906-073 7.2 0. 13 0.8 14 31.2
: HomeS5-SS8-005 C06110906-074 33 0. 21 07 24 238
Home6-SS-001 C06110906-075. 4.2 0 6.1 1.5 9.3 33.9
Home6-SS-002 C06110906-076 4.4 0 11.4 2 11.1 384
‘Home6-SS-003 C06110906-077 4.5 0 5.6 2 5.7 34.8)
Home6-SS-004 - 'C06110906-078 4.5 0 89 1.7 102 36.8
Home6-SS-005 C06110906-079 4.2 0 149 2.7 12.7 373
Home7-S5-001 'C06110906-080 4.9 0 34 1.2 23 31
Home7-SS-002 C06110906-081 4.4 0 55 1.5 6.3 34.1
Home7-SS-003 .C06110906-082 ; 5.2 0. 29.6 6.3 20.5 49.7}
Home7-SS-004 “|C06110906-083 | 55 70 94 2 11.8 43.3}
Home7-SS-005 1C06110906-084 3.4 0 74 13 9.2 28.4|
Home8:SS2001 C06110906-085 3.5 0. 23 02 2.1 309§
Homie8-8S-002 ‘C06110906-086 ‘3 0 25 05 27 332]
Home8-SS-003°~  JC06110906-087 | 27 0 32 0S5 53 34
C06110906-088 -~ | 0 1.2 64 34

Home8-88-004

41

- 5.6

v
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{Homes [Home8-SS-005 {C06110906-089 53 0 33 0 49 388
{Home9:8S-001 -~ [C06110906-090 .5 0 34 -1 19 298
Home9-SS-002 ~ “[C06110906-091 36 0 33 07 81 278
Home9-SS-003 C06110906-092 41 0 67 1.8 19.1 33.1
Home9-SS-004 C06110906-093- 28 0 54 12 124 26.1)
[Home9-SS-005 [C06110906:094 45 0 26 04 33 294

NECR-1 NECR1-SB-016 ~ - [C06111057-012 0 0 80.8 5957758 624
I -|co6111057-014 38 0 2117957995 342

~|C06111057-015 0 0 646 296 141 544
|C06111057-016 0 0 631 328 144 35
Lo C06111057-017 510 14 06 214 387
NECR1-SB-046 - - [C06111057-003° 0 -0 588 5427176 '52.5
Cecns o 7 |C06111057-044 0 0 319 246 711417
*|C06111057-045 - 0 0 193 54 727 3l
“1C06111057-046 " 69 0 13 "14° 337 415
C06111057-047 52 "0 -1 0 34 344
C06111057-048 ° 55 0 L1705 08 392
e |C06111057-049 62 0 1.1 0 11 379
[NECR1-SB-095 "~ [C06111057-018 - 38 0 277 67 904 419
corooroas o |C06111057-019 79 0 79 “11 114 484
‘[co6111057-020 - 5270 1.8 09 24 397
| |C06111057-078 3 -0 757 306 209 45.
NECR1-SB-131"  [C06111057-084 ~ - “1.6 0 415 147 587 343
{2 |C06111057-117 28 0 674 154 58.6 478
- |[co6111057-118 73 0" 19 0 594 407
©|CO6111057-119 51 0 18 ~ 0 '192 315 :
‘[co6111057:120 79 0 1.2 0 16 398 ‘
Lo o {co6111057:121 52 0 13 - 0 15 373
NECR1I-SB-90 =~ ~[C06111057-021 " | 447 0 69 19 85 412
s = [006111057-0220 31770 420 08 432445
C06111057-023 T 08770 103 2067 125 89.5
C06111057-024 09707 90 454 144 63.7|
~|C06111057-025 ™ 067 07 7489 47 218 833
- +|C06111057-026" 6470 7 L7 02 313 3L7|
“|C06111057-027~ " |. 49 "0 1.3 04 7331 345
- |co6111057-028 43 0T 12T 1 7240 350

5



Supporting Data and Analysis

Appendix D Removal Site Evaluation Data
NECR-1 NECR1-SB-90 C06111057-029 53 0 13 08 165 42 )

C06111057-093 23 0 848 29 122 47.1

NECR1-S8-005 - -~ [C06111057-013 37 0 89 26 51 286
NECR1-5S-018 C06111057-011 21 0 217 54 17 271
NECR1-858:020' -~ [C06111057-010 19 0 462 541 52 383
NECR1:58-023 C06111057-009 - 45 -0 183 112 712 42.8
NECR1-88-026 - |[C06111057-008 0 0 684 694 199 425
NECRI:88-028 - |CO06111057-007 ~74-63.8 263 6.6 799 354
- -|C06120336-054 ~-57 555 185 55 424 214
NECRI1-SS-030 C06111057-006 53 0 6.5 2.1 85 325
NECRI-S8-044.  |C06111057-004 - 13 - 0 479 273 577 484
NECR1-SS-047 - -~ [C06111057-002 23 -0 313 192 277 33.8
NECRI-85-049 - |C06111057-001 83 214 293 51664 22.9
NECR1-S8-065 - JC06111057-097 - 57 0 284 16 59.1 56.9
NECR1-88-067 _~-|€06111057-096-- ©2.9- - 0 383 212 551 39.1}
NECR1-SS-068 C06111057-095 - 19 - -0 128 57 256 21.6
NECR1-88-070 C06111057-094 25 0 261 94 496 32.8
NECRI-S8-101 - - [C06111057-090 - - 44 0 127 41 272 302
NECR1-8S-103 C06111057-089 56 -0 177 19 177 416
NECR1:88-126 - |C06111057-087 59 108  50.9. 14.1 99.3 486
NECRI-SS-127 - [C06111057-086 69 152 933 21.6 177 759
NECR1-88:129 ~ [C06111057-085 - 44 0 7 24 717 319
NECR1-88-133 - |C06111057:083 - 21 - 0 547 12.6 52.6 358
NECRI-SS-135-~ - [C06111057-082 - " 46 0 632 165 81 61.3
NECRI-SS:137-  [C06111057-081 54 0 526 17.6 985 64.2
- INBER1-8S:138 * ~ [C06111057-080" - 227 0 486 135 19.9 26.8
NECRI=SS:140 - [C06111057-079 | - 48 0 158 42212 347
NECRI:SS:164 - [C06120235-037 | 43 0 357 114 22 432
NECR1-88:173 " [C06120235-038 45 0 46 14 56 323
NECR1-85-184  |C06120235:039 27 0 - 12 1 29 359
NECR1:88-281 " [C06120235-047" 4 0~ 805 53.1 834 69.7
NECR1:88-289 -~ |C06120235:048 5770 1.8 1 3.1 306
NECR1:88-293" |€06120235:049 9 0 7 32 214 329
NECRI-8S-:307 C06120235-050 oee133- <0 38 1.1 6.8 - 4l
NECRI-SS:316  |C06120235-009 ~927 0 13 0 12 193
NECRI-SS-323°  [C06120235-007 3770 26 09 22 323



Appendix D

Suppdrting Data and Analysis

Removal Site Evaluation Data

28.5

NECR-1 NECR1-SS-326 C06120235-008 2.8 0 52 1.6 43
NECR1-88-92 [€06111057-092 3.1 -0 13.2 82 18.1 283
NECR1-55-93 © |C06111057-091 - 2. 0 - 357 12.8 - 56.9° 29.6
NECR1-TP-138 ~ ' |C06120405-010 69 0 24.2° 132 73.6 42.3
NECR-SS-207 - |C06120235:040 49 0 31 ‘14 7.6 305
NECR-SS-238-  {C06120235-041 -~ | 79 0 1.6 1.4 3.4 429
NECR-SS-240 - |C06120235-042 149 0 15 05 36 502
NECR-SS-240 DUP ‘[C06120235-043 139 0 12 1.1 3.8 487
NECR:S8S-262, - C06120235-044 52 0 1.4 1.1 22 304]
NECR-SS-265 -{C06120235-045 - 4.9 0 1.6 04 24 306|
NECR-S5-266 1C06120235-046 " 51 0 1.7 .0.6  57.7 "346

NECR-2 NECR2-SS-004 C06110906-046 4 0 1.2 0 ° 1.5 28.9

' NECR2-8S-015 - -{C06110906-032° - - 35 0 972 11.9 107" 46.7
NECR2-8S:017 - - |C06110906-033 2.8 70 553 133 489 39.9
NECR2-8S-018 C06110906-034 34 0 36712 22 294
NECR2-58S-020 C06110906-042 13 0 38.1 157 662 268

 INECR2:85-027 - |€C06110906-047 - 34 0 353 6.6 123 349
NECR2-8S-033 |C06110906-035 - | - 33 0 2 12 52 16
NECR2-SS-035 - [C06110906-037 - 1.9 0 160 26.7 370 67.3
NECR2-8S-037 - [C06110906-036- - 4.8 0 46 12 71 33
NECR2-SS-039 - [C06110906-038 2.3 0 354 6.5 295 26.7
. |NECR2-SS-050 - :--|€06110906-040 64 -0 1.2 0 2 247
NECR2-S8S-052 - |C06110906-045 2.5 0 23 5.6 435 31
NECR2-SS-056 C06110906-041 34 - 0 -11.9 26 3.9 -33
NECR2-88-069 C06110906-043 - - 47 0 89 26 9.6 342
NECR2-8S-071 - -|C06110906-044 - 5 0 - 40 145 457 58.9
NECR2-SS-083 - +|€06120235-017 ~33 0 31 04 32 265
NECR2-SS:096 C06120235-018 81 0-- 14 04 37 -39
NECR2-SS-103 C06120235-019 4.9 0 1.5 0.6 2.1 356
NECR2-88:109  ~|C06120235:020 - - 64 0 ;1:6° 09 1.7 372
NECR2-TP-015 - [C06110906-021 36. 0 25 .1 17 "354
NECR2-TP-020 - |C06110906-018 - |- 320 712 09 9.7 425
NECR2-FP-035°  |C06110906-015~ " 029 -0 104 14 355 18.8]
NECR2-TP-039 - {€06110906-019 - |- \ 36 0 55 21 322 337
NECR2-TP-052 -~ [C06110906-016 - - [~~~ 34 0 126 74 706 325

‘ -~ |C06110906-017 320 29 .08 32.7-259|

S BN I e I BN




Appendix D Supporting Data and Analysis Removal Site Evaluation Data
NECR-2 |NECR2-TP-239 C06110906-020 330 52 14 158 34.1
NEMSA NEMSA-TP-001 - - [C06110906-027 36 -0 12 06 1 286
foe 0 |C06110906-028 - - - 08 0 458 175 - 71 325
+ |C06110906-029 LS 0 573 156 67 351
- -1C06110906-030 - 49 0 1.3 04- 311 28.5)
NEMSA-TP-002- - [C06120336-030 * - S 42700 L7 1 48324
5 o - [c06120336-031- S07 0 466 19 795 417
C06120336-032 - ‘0 50 - 688 389 125 473
_ = - --|c06120336-033 37 0. 11 0 227256
NEMSA-TP-003 - [C06120336-034 | - 3220~ 09 17 -09 18
o + ]C06120336-035 0.6 "0 382 242 176 364
C06120336-036 4 0 0.8 0 493 249
NEMSA-TP-004  [C06120336-037 43 0 13 12 48 292
C06120336-038 13 0 688 112 136 44
C06120336-052 08 0 140 40.1 390 432
- . C06120336-053 0 0 "112 132 758 385
NEMSA-TP-005 - [C06120336-039 43 0 26 0 22 289
' C06120336-040 45 0 84 05 273 328
T C06120336-041 340 08 0 14 265
Pond 1/2 Pond1/2-SB-71 C06111057-071 55- 0 07 -0 21 376
a C06111057-072 - 67 0 1 1 33 432
Pond1/2-SB-82 C06111057-073 - 27 0 177 .56.3 339" 75.6
C06111057-074 46 0 144 37 227 362
C06111057-075 U500 C122° 34 181 38
C06111057-076 ~ 68 -0 Ll 0 5 426
: - ~_|C06111057-077 510 L5 S0 17 379
Pond12-SB-071 - [C06111057-069 31 0 499 113 73.9 349
Pond12-SB-71"  [C06111057-070 - 47 0 <~ 09 0 13 302
Pond12-SS-009- - [C06120235-010 - 22 0 17 12 1.6 246
Pond12-8S-011 C06111057-050 5 0 1L 0 1 353
Pond12-SS-012 C06120235-011- 45 0 1.5 0.8 17 352
Pond12:SS-014 - [C06111057-051 32 0 969 363 47.5 562
Pond12-SS-019 -~ -[C06111057-052 | 49 0~ 47 09 78 349
Pond12-§S-020 ~ [C06111057-054 - - "5 .0 22 05 2 356
Pond12-SS-023 ~. [C06111057-055 25 0 624 228 286 385
Pond12-SS-024 -~ |C06111057-056 - 25 "0 269 71 162 287




Appendix D
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Pond12-55-032

Pond 1/2 C06120235-012 44 0 1.6 0.8 2 335
Pond12-SS-035 - . [C06111057-057 88 0 785 30.6 855 837
Pond12:SS-041 - [C06111057-059 42 0 315 41 268
Pond12-SS-042 - |C06111057-060 56 0 1 0 15 355
Pond12-SS-047 C06111057-061" 37 0 731 243 377 49.6

} Pond12-SS-050 - [C06111057-062 - 53 0 137 53 119 358
Pond12-SS-056 - |C06111057-063 - | 53 0. 112732 101 359
Pond12-SS-058 - [C06111057-064 -55 . 0 655 159 1080 198
Pond12-SS-061 - {C06111057-065 44 0 265 52 36.6 35.8
Pond12-SS-063 ~  [C06120235-013 3 0 12 -06 1.3 40.1
Pond12-SS-069 C06111057-066 38 0 161 - 33 166 79.6
Pond12-SS-076 C06111057-067 520 2202 8 408
Pond12-SS-077 C06111057-068 51 0 487 837 423 123
Pond12-TP-030 C06120235-057 55 0 413 132 149 452

. C06120235-058 64 0 62 1.6 803 307
Pond12-TP-035  -[C06120235-060 - 14 0 - 415 112 389316
- C06120235-061 44 0 196 155 206 35.3
:[Pond12-TP-035)  [C06120235-059 320 417159 286 158
Pond12-TP-058 C06120235-062 43 0 438 227 760 173
. C06120235-063 56 0 13 26 594 319
Pond 3/3a Pond3/3a-SB-61 C06111057-111 37 0 173 68 284 303|
' : C06111057-112 48 0 09 .0 .13 296
C06111057-113 48 0 L1 0 1 279
C06111057-114 41 0 15 0 1 29.7
C06111057-115 45  0- -1. -0 11 345
C06111057-116 49 0 13 0 1 35
Pond3-SS-001 |C06111057-110 61 0 181 52 42 504
Pond3-SS-007 ]C06111057-109 55 0 259 223 1020° 64.1
Pond3-SS-014 C06111057-122 57 6.6 875 719 3970 118
Pond3-SS-015 C06111057-108 39 0 188 86 11.1 324
Pond3-SS-027 C06111057-107 4 0 47 09 19.1 26.9
Pond3-SS-038 ~ C06111057-105 - 6:1 0" 209 42 349 341
~ [Pond3-SS-042 . [C06111057-103 510 14 07 19 288
Pond3-SS-046 C06111057-099 67 0 195 33 343 425
Pond3-SS-057 C06111057-098 . 81 0 28 07 45 399
~|Pond3-8S-059°  ~-[C06111057-100 | 55 07 269 52

629 395

[——— J—
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Appendix D Supportlng Data and AnaIyS|s Removal Site Evaluation Data
Pond 3/3a Pond3-SS-063 C06111057-102 64 0 38 29 88 389
Pond3-SS-065 C06111057-101 "~ | - 577 0 39%6 52 684 468
Pond3-88-29 C06111057-106 5 0 312 24.57 1240 79.3
Pond3-TP-007 = - [C06120336-042 49 0 45 31 244 358
1C06120336-043 " - 29 0 07 0 07 226
Pond3-TP-014 C06120336-044 - 3.3 0 08 0 15 256
o C06120336-045 3.2 0 0.8 0 14 221
Pond3-TP-029 ~|Co6120336-046 62 0 143 08 102 285
S 1|C06120336-047 67 0 157 29 116 3Ll
Lo 1C06120336-048 45 0 21° 0 308 337
Pond3-TP-037 C06120336-049 27 0 777 1. 9.8 192
S C06120336 050 - 6.6 0 22 1 163 457
- C06120336-051 ~ - 49 0 07 0 235 314
Sand 1 Sand1-SS-009 C06110737-028 51 0 1.8 03 19 202
Sand1-SS-011 C06110737-024 - 32 -0 58 09 25 228
Sand1-SS-017 C06110737-022 =2 -0 21 03 28 118
Sand1-SS-021 . C06110737-026 26 0 23 07 126 134
Sand1-SS-027" - C06110737-027 28 0 44 06 -1 14.1
Sand1-SS-028 C06110737-029 - "~ 3 0° 08 02 0.7 156
Sand1:SS-030 - C06110737-023 4T 0 143 25 106 33.9|
Sand1-SS-032 C06120235-014 46 0 38 13 25 344
~ [Sand1-8S-041 |Cco6110737-025 56 0" 13 04 21 232
Sand1-SS-043 C06110737-030 ~ [ 34 0 - 67 17 1.8 ‘188
Sand1-SS-044 C06110737-015 67 0 11 1.6 1.7 319
Sand1-SS-049 C06110737-016~ - 49 0 168 -3 41 813]
Sand1-SS-050 ~~ -~ |C06110737-018 5 - 0" 157 81 45 261
Sand1-SS:051 C06110737-019 46 0 19 05 1 32.6]
Sand1:SS-053" C06120235:015 7 0 54 14 25 32
Sand1-SS-063 ~ - *-[C06110737-020 "33 0" -208 35 69 285
Sand1-SS=065 1C06120235-016 46 0 43 1 3 730.1,
- |Sand1-8S-068 =~ -|C06110737-021 - 23 0 473 192 413 42.1
Sand1-SS-249 - - [C06110737-017 | 5.1 0 19.1° 37 448 825
Sand1-TP-030 C06120405-011 29 0 113 158 317 457
R C06120405-020 13.9 0 48 14 52 448
Sand1-TP-043 C06120405-012 34 0 06 04 08 174
Sand1=TP-049 C06120405-013 34 0 758 17.3 323 406

10



~ Appendix D

Supporting Data and Analysis

Removal Site Evaluation Data

Sand 1 Sand1-TP-049 C06120405-014 44 0 64 24 3 239
' Sand1-TP-063 C06120405-016 L1 0 80.6 217 89.8 485
1C06120405-017 92" %0 8.8 46 605 283
Sand1-TP-068 C06120405-018 25 0 574 343 916 453
- |C06120405-019 - 65 0 71 06 27 104
Sand1-TP-249 “[C06120405-015 42 0 9 33 36 217
Sand 2 Sand2-SS-003 -|co6110737-001 8% 0 33 09 42 226
Sand2-SS-004 "~ |C06110737-002 73 0 2 08 22 29.1
Sand2-SS-006 C06110737-003 78 0 12 02 1 309
Sand2-SS-007 - C06110737-004 4 0 161 28 7 37.6
Sand2:SS-010 - |C06110737-005 9 0 12 03 12 426
Sand2-SS-011 C06110737-006 47 0 62 1 54 296
Sand2-SS-012 C06110737-008 33 0 62 09 263 542
Sand2-SS-014 C06110737-009 35 0 08 .0 07 124
Sand2-SS-015 €06110737-010 55 0 44 08 27 381
Sand2-SS-016 ‘[co6110737-011 45 0 61 13 25 343
Sand2-SS-017 C06110737-012" | 32 0 36 63 . 9 415
Sand2-SS-019 C06110737-013 33 0 216 3.6 275 497
Sand2-SS-020 C06110737-014 41 0 277 S 414 49
Sand2-TP-008 ~  [C06110906-026 36 0 24 04 153 45
Sand2-TP-011 C06110906-022- 53 0 1.1 05 25 417
Sand2-TP-012 - |C06110906-023 31 0 38 0 265 509
Sand2-TP-017 - |C06110906-024 38 0 19 0.7 2.8 299
~ Sand2-TP-019 ~  |C06110906-025 36 - 0 18 0 32 352
Sand 3 Sand3-SS-002 C06110906-013 34 0 153 42 426 437
Sand3-SS-004 C06120235-064 21 0 14 1 35 349
Sand3:SS-006~ -~ |C06110906=012" 47 0 174 35 119 396
Sand3-SS-008 C06110906-014 37 0 14 05 29 341
Sand3-SS-010 C06110906-010 38 0 334 172 136 45
Sand3:8S-012 - —-[C06120235-065 43 0 14 0 23 388
[sand3-Ss-014 C06110906-005 17 0 123 335 396 51.5
Sand3:5S-017 C06110906-011 . | - - 53 0 1 07 14 26
Sand3-SS-022 C06110906-004 29 0 12 0 09 227
Sand3-SS-024° - |C06110906-003 - ~| -~ 43 0 274 58 - 74 332|.
'[sand3-55-025 ~1C06110906-002 27 0 269 55 109 286
Sand3-S5-026 ~ -. -|C06110906-001 U250 196 530 73 206
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Sand 3 Sand3-§S-027 C06110906-007 4.7 0 45 14 32 287|
Sand3-SS-05 C06110906-009 1.5 0 669 322 864 54.5

Sand3-SS-09 C06110906-008 3.7 0 3.9 14 414 41

Sand3-8S-214 C06110906-006 1.7 0 123 47.6 516 63.5]

Sand3-TP-005 C06120235-066 08 0 40.8 392 131 633

C06120235-067 43 0 28.1 3.6 788 339

Sand3-TP-006 C06120235-068 5 0 84 08 102 35

Sand3-TP-009 C06120235-069 6.9 0 5.1 17 90.6 38

Sand3-TP-014 C06120235-070 42 0 12 13 227 294

o o C06120235-075 U570 84.1 29 488 522

: Sand3-TP-025 =~ |C06120235-071,. ~ T467° 0 272 89 21.1 413}
Sed Pad SEDPAD-SS-005  |C06111057-030 3.1 0, 177 37 14.1 255|
SEDPAD-SS-006  |C06111057-031. 3 0. 388 142 217 39.5|

SEDPAD-SS-011. [C06111057-033 11.6 0 3.8 27 273 502
SEDPAD-SS:014" - |C06111057-036 ~ |-~ = 27 0 236 788 366 106|

SEDPAD-SS:015 = |C06111057-037 157 0 334 1290 347 3I5|

SEDPAD-SS-018  |C06111057-038- 71 0 15 13 19 468,

. |SEDPAD-SS-020. [C06111057-039 6 0 128 38 177 222
SEDPAD-SS-021 ~ |C06111057-040 13" 770 856 454 1640. 59.1]

SEDPAD-SS-022;  |C06111057-041 ; 13, 0. . 104 445 859 60.7]

SEDPAD-SS-025 = |C06111057-042 [, 150 70 367 7.5 219 299

SEDPAD-SS-026  |C06111057-043 3 0 27.1 9. 33.1 32.1

SEDPAD-SS-07, C06111057-032 ‘ 1.1 0 106 455 924 63.4{:

SEDPAD-SS-08 C06111057-034 | 3 0 258 79 19.8 355|

SEDPAD-SS-12 C06111057-035 0.9 0. 118 37.8. 363 52.9|

SEDPAD-TP-006  [C06120405-001, 06 0 929 161 686 747
1 o - -lC06120405-002° 42 0 ~2.8 24 887 29| .
SEDPAD-TP-012 * [C06120405-003, - ~ “0.8° 07 84 83.5 147 484)

' IC06120405-004, 43 0 2.9 27 158 30|

.|SEDPAD-TP-014" "JC06120405-005 " |-~ 27 -0 165 614 252 75)

Lo C06120405-006 |+ 38 0 98 34 189 315

SEDPAD-TP-021 ~ {C06120405-007 TU197 00 99.7 639 357 603

o o7 - [C06120405-008 0 0 86.3 741 270 63.9)

_ SEDPAD-TP-026 ~ ~|C06120405-009 550 86.6 409 89 654
Trailer Trailef-SS-001° =  [C06120235-051" "]’ 37, 0 125 6.6 127 43.7)
' [C06120235-053 ~ [i~ 0 398 139 613]

Trailer-SS-009- ~

51

102

12
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1Trailer

|Trailer-SS-013

C06120235-052

33.2

-101

78.4

|Trailet-SS-024

-[C06120235054

54

2.1

1.7

16.7

32.8

|Trailer-SS-027 -

~*]C06120235-056

53 -

S 2.1

0.8

1.7

31.7

Trailer-SS-224

"]C06120235-055

~ 5.5

1.8

1.1

16.5

331

Vent 3/8

-|Vent3-55-034

-[C06120235-005

2.3

- 14

0.2

1.1

9

‘[Venit8-8s-002

C06120235-001

5.1

3.6

2.9

5.2

'35.3

[Vent8-SS-006 _

1| C06120235-003

33

13.2

5

19.4

30.3

‘IVent8-SS-019

C06120235-006

33

137

274

358

55.4

Vent8-SS-031 -

C06120235-004

2.6

2.2

0.9

2.1

21.6

‘IVent8-SS-202°

“]C06120235-002 -

4.6

3.9

1.4

4.6

32.8

| Boneyard

Boneyard-TP-001

'|C06110906-031
|C06120235-021 |
| C06120235-022

13

5.2
- 37

- 459
L3
1.6~

167
02

0.4

174
0.8

0.8

413

299

29

LEme T T |C06120235-024

C06120235-023

|C06120235-025

55

52
4

2.2

S 1

1.1

0.6
0
0

2.1
15

0.9

32

311

27.8

Boneyard-TP-003

C06120235-026 ~
‘|C06120235-027

:"5.1-.‘.
5.1

L1
C-1.2

“0.8
0

L5

316
37.8

C06120235-029 |’
__[€06120235:031

19 -

33
3.5

507
10.1 -

1.9

334°

3.1
0.8

. 228

240
5.5

"33.9
"22.2
©24:7

' [Boneyard-TP-004)

(06120235-028

0.8

24.3

36.9|

’

C06120235-033 = |~

C0612023'5_034 R 8
1,]C06120235-035" " |

|C06120235-036

4
Tilgo

’

4.9

"~ 484

12
0.3
0.5

12.5

56"

437247

25.6]

8.4

26
1252

42

olo o o' s|d|e o o|lo olo o ols o ol|o|olelols|o|ele|e|le

46

:_- ;.- - __- L..-.- ..._-— mﬁ b.-ﬁ k..- -..- ﬁ _.- _.‘_ *- _ i

[Boneyard TP-204

R L L I L A
» H0T L

C06120235:032 "~

475

24.5

g .

13 -
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Supporting Data and Analysis

Supplemental
RSE Data

~ Unnamed Arroyo
. JA-420 2 | n/a 51,997
5 6.7 229 48,306
10 1.1 10.1 45,876
15 n/a 45,491
20 n/a 42,922 Possible bedrock
25 n/a 45,957 Weathered bedrock
A-421 2 n/a 40,592
5 7.0 42.9 40,813
' 10 1.4 11.3 37,414
A-422 2 n/a 63,052
5 n/a 63,185 .
10 6.6 14.6 58,560
15 - 1.6 7.69 56,082
20 1.3 7.11 53,924
A-423 2 n/a 80,863
: 5 n/a 79,971
\ 10 - 1.2 24.6 72,861
15 2.9 14.9 72,028
20 n/a 73,970
25 n/a 73,680
30 n/a 72,234
35 n/a 73,808
40 n/a 72,458
45 n/a n/a Bedrock
Boneyard '
BY-415 5 1.8 48.2 18,852
10 0.7 34.6 17,938
15 n/a 17,863 Possible bedrock
NECR-1 -
N1-419 2 n/a 84,000
5 19 13.9 75,326
10 2.4 55.2 72,758
15 n/a n/a
: ' NEMSA
NA-416 5 n/a 50,573
10 n/a A 37,417
15 - 17.5 117.0 44,685
20 1.9 17.6 31,452
NA-417 2 3.1 21.6 23,570
5 2.5 11.1 23,531




Appendix D Supporting Data and Analysis Supplemental
| 'RSE Data

"Pond1
P1-418 2 - nla 226,493
5 n/a 226,202
10 15.6] 74.6 229,405
15.5 n/a n/a Bedrock
: : Pond 3 :
P3-414 2 n/a 74,081 :
5 - n/a 73,993 S
10 2.4 26.5 66,348
15 1.8 21.9 65,897 :
20 n/a n/a Weathered bedrock
Notes: '
n/a = not applicable




