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OSE No.D-415, Water Rights No. 3700

Dear Mr. Mayerson:

Mr. James D. Head, P.E., of the Office of the State Engineer, Dam Safety Bureau (OSE-DSB)
staff has completed a review of the 2013 Decommissioning and Reclamation Plan Update
prepared by ARCADIS for the Homestake Mining Company (HMC). A copy of Mr. Head's
review memorandum is enclosed for your information. I concur with the recommendations and
comments and contained in the review memorandum.

Comments and discussion within the review memorandum were prepared from a dam safety
perspective but recognize that a dam no longer exists at the Large Tailings Pile (LTP). That is,
per the site descriptions of the LTP in the Decommissioning and Reclamation Plan Update, the
former dam and the tailings contents have been re-contoured such that the former dam no longer
exists and therefore water and/or additional tailings cannot be stored at the LTP site.

In our initial conversation you expressed concerns with the overall stability of the .LTP being
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- ... . ---- ---- program whereby uncontaminated water is injected into or near the top of the LTP in an attempt

to remove contaminated water from the tailings pile. The enclosed memorandum discusses
additional data needs because a comprehensive slope stability assessment is not possible without
knowing if definable phreatic surfaces are present within the LTP. It is suggested that the
NMED contact the HMC Grants office to verify if monitoring wells are situated at the top and
downstream toe of the LTP. I(wells are in-place the next uestion is whether or not water
surface elevations with°n and recorded. If such water surface
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neither the wells nor the data exist, then a phased approach involving the installation of 3 to 5
monitoring wells is suggested as part of a stability analysis program. Water surface elevation
data from wells installed in a preliminary phase can be used to make the determination as to
whether or not more wells are needed and if a comprehensive slope Stability evaluation of the
LTP is warranted.

If further discussion would be helpful please feel free to contact James Head at (505) 383-4138
or myself at (505) 383--4134.

Sincerely,

Charles N. Thompson, P.E., Chief
Dam Safety Bureau

CNT/jdh
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MEMORANDUM
OFnCEOFTHESTATEENGmEER
Dam Safety Bureau

DATE: September5,2013 -(

TO: CharlesN. Thompson, P.E., Chief,DamSafetyBureau~
FROM: James D. Head,P.E., DamSafetyEngineerManager

SUBJECT: Decommissioning and Reclamation Plan Update 2013, Homestake Mining
CompanyTailingsDam, CibolaCounty,OSENo. 0-415, WaterRightsNo. 3700

This memorandum was preparedin response to concerns raisedby theNew Mexico
Environment Department (NMED) pertainingto the overall stability of the Homestake Mining
Company(HMC) uranium tailings stockpile(referredto as the large tailings pile, LTP) located
along StateHighway605 and approximately 5 miles northof Milan, New Mexico. The latitude
and longitudeof the site are 35.243 degrees north and 107.864 degrees west, respectively. The
LTP is the result of approximately 32 yearsof uraniummine tailings deposition behinda staged
construction, perimeter(off-stream dam) embankmentthat wasformerly regulated by the Office
of the State EngineerDam Safety Bureau(OSE-DSB). The former tailings dam was removed
from the OSE-DSB jurisdictionalinventory on March 23, 2006as the resultof a field inspection
confirmingthat the perimeterembankment no longer storedwaterandhad been re-contoured
such that the embankment was no longercapableof impounding waterand/oradditional mine
tailings.

As part of a decommissioning plan for the HMC uraniummineoperation near Milan, the New
MexicoEnvironment Department (NMED) has requestedinput from the OSE-DSB pertinentto
the existingconditionofthe LTP in the contextofdamsafetyas it relates to the on-going
groundwater remediation process. As part of the remediation process, HMChas includeda
tailings flushing (water injection) program, wherebyfresh (uncontaminated) water is injected
into or near the top ofthe LTP in an attempt to drive contaminated waterfromthe tailings pile
into a seepagerecoverysystemand nearbydewateringwells. By wayof discussions with
NMED staff, it is not apparent thatall of the injectedwater is recaptured in the extractionwells
and the seepagerecoverysystem located in proximityto the downstream toe of the LTP. Water
that is recovered is stored in evaporation ponds known as EP-l and EP-2 located to the southof
the LTP and a third pond, referred to as EP-3, located to the northof the LTP. These pondsare
currentlyunder OSE-DSB jurisdiction and are thereforeroutinely inspected in accordance with
the frequency established by the OSE-DSB. According to Section 2.2.2.1 of the 2013
ueconumsslOmng ana xecramanon J:'Jan xeport prepared oy Ii ' .0. ..... (nereatter rererrea to as
the ORP), the injectionofwaterinto the LTP is expectedto continue through 2014 and
extractionof water from wells in proximity to the LTP is currently planned through2016. Per
Section2.2.2.2 of the DRP, the existing LTP occupiesapproximately 215 acreshas slopesof5 to
1 horizontal to vertical (h:v) and the originalLTP was on the orderof 85 to 90 feet high.

In the contextof evaluatingthe DRP from a dam safety perspective the following sections,
tables, and figures, and appendix of the ORP were reviewed:

• Section2.2.2.1, Page 2-25: Mill Decommissioning and Reclamation History
• Section2.2.2.2, Page 2-38:Tailings Pile Reclamation
• Section2.2.2.3, Page 2-47: Surface WaterRun-off Control- Onsite
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• Section3.5.4, Page 3-16: Precipitation
• Section3.6.4, Page3-24: Seismology
• Section3.7, Page3-25: SurfaceWaterHydrology
• Section3.11.3,Page3-34: SoilBorrowAreas
• Section9.1, Page9-2: TailingsPiles
• Section9.2, Page9-8: Ponds
• Section9.9, Page9-22: Surface Water
• Section9.11.4, Page9-31: Monitoring/Regulatory
• Section 11.2.2,Page 11-6:Instrumentation Program
• Table 2.2-5:Total Settlement Well Monitoring DataMeasurements 2001- 2011
• Figure2.2-6: Cross SectionDesignof Re-contoured SmallTailingsPile
• Figure2.2-7: DesignDetails, Reclamation Plan, LargeTailingsPile
• Figure 2.2-8: Settlement Monitoring Point Locations
• Figure2.2-9: Site Drainages and ScourTrench Locations
• Figure 2.2-10: 100-year Floodplain (FEMA 2010) Map for HMCProject Area
• Figure 2.2-15:Releaseof Tailingsfrom HMC LargeTailingsPile in 1977
• Figure3.6-4: Map of Historical Earthquakes within200Milesof the HMCProjectSite
• Figure3.7-2: DrainageMap of the Vicinity of Homestake GrantsSite
• AppendixF: Specifications for Reclamation Activities 1993 - 1995

Comments generatedas a result ofa review of the aforementioned sections of the DRP are as
follows(commentsshownare only for thosesectionsof the DRP wherecomments were
considered warrantedfrom a dam safetyperspective):

1. Section 2.2.2.1, Diversion levee, Page 2-29:

a. The level offload protection is not included as part of the narrative for the diversion levee.
This section ofthe DRPwouldbe enhanced by including such (e.g.: lOa-year, 24-hour
durationprecipitation eventor whateverstormeventwasevaluated for the design).

b. The second paragraph on Page2-32 makes reference to "contaminated borrowand fill used
for recontouring the LTP...." The reportcouldbe further enhanced by including a figureor
series of figures that fully depict the geometric configuration of the LTPsubsequent to the
recontouring effort. Currently, thereis no such information included withinthe DRP.
Havingsuch information in combination with presentday or recentpiezometric surfaces is

2. Section 2.2.2.2, Pages 2-38 through 2-46, Tailings Pile Reclamation:

a. The second paragraph underLargeTailingPile on Page2-40makesreference to Figure2.2-7
for the LTP reclamation plan designdetails. From a damsafetyperspective involving a
comprehensive assessment of slope stability, the referenced figure is incomplete and doesnot
exhibit the overall geometry of the LTPin its existing configuration, nor does it showthe
stagedapproachto construction of the damand the material strength properties of the dam
associated with the variousstagesof construction. A depiction similarto Figure2.2-6 (Cross
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SectionDesignofRe-contoured SmallTailings) shown prior to Figure2.2-7 would be
required for the LTP along with the corresponding shear strengthparameters for any
particular zone of the dam and the impounded tailings. A reviewof the 1980Stability
AssessmentReportby D' Appolonia (on file with HMC) would expedite the assignmentof
shear strengthparameters.

b. The last paragraphof Step 1 ofthe Stabilization of the LTP on Page2-41 states"Water is
being re-injected into the LTP and extractedvia a largenumberofwells locatedon the LTP
as a means offlushing out contaminants present in the tailings." In the contextof the
stabilityof the variousslopes that comprisethe LTP, monitoring of the phreaticsurface (akin
to the groundwater table in natural ground) within the LTP'is a requirement for developing
slope stabilitymodelsfor cross-sections and/orembankment profilesof interest. Ifnot
already known, a discussion with HMC concerning their abilityto use the injection wells as
monitoringwells for defining phreaticSUrface elevations withinthe LTPis recommended.
Given that the side slopes of the LTPhave been reconfigured to 5:1 (h:v)as a result ofthe
recontouringprocess,it not likely that slope stabilityissueswill arise,however, information
related to water surfaceelevationswithinthe LTP are not apparentin the DRP and wouldbe
required ifa detailedanalysis involvingslope stabilityof the LTP areto be consideredas part
of the full decommissioning/reclamation of the project.

c. Paragraphs 2 and 3 of Step 2 ofthe Stabilization ofthe LTP on Page2-42 makesreferenceto
the 5:1 (h:v) slopesperformedby HMC as part of the recontouring process. Similar to a
prior Comment regardingcross-sections and/orprofilesofthe LTP,cross-sections and/or
profiles of the LTP in its existingconfiguration shouldbe included as part ofthe DRP.

d. Step 4 of the Stabilization of the LTP on Page 2-44 involves settlement monitoring. In the
context ofthe tailingsflushingprogram, information needs to be obtainedfrom HMC
concerningwhetheror not phreaticsurface elevationswithin the LTP are also being
monitored. Questions pertinent to slopestabilityof the LTPcannotbe reasonablyanswered
ifphreaticsurfaceelevationsin the LTP are not known. If no monitoring is takingplace,
then an explanation justifying such in the contextof slope stabilityshouldbe provided from
HMC.

3. Section 3.6.4, Seismology, Page 30·25: The last paragraphof this sectionrefers to the
Nuclear RegulatoryCommission (NRC) evaluationof the HMC submittal of a reclamation
DIan •hv AKG and T •• in lQQ~ and indicates that the seismic desizn of
the LTP slopes are acceptable. Narrative within the paragraphfurtherstates that details of
the NRC staff reviewwere discussed in theTechnical Evaluation Report(NRC 1999). From
a dam safety perspective, it is not expected that any significant changes to the seismologyor
recommendedPeak GroundAcceleration (PGA)is required,however, if it is determinedthat
a significantportion of the LTP is saturated as a result of the currentpracticeof tailings
flushing, then a reevaluation of embankment stabilitymay be warranted. If a reevaluationis
deemednecessary, then updatedseismology shouldbe corisidered, particularly in the context
of liquefactiongiven that most of the LTPis comprisedof liquefiable materialunder
saturated conditions.
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4. Section3.7, SurfaceWaterHydrology, Page 3-25: In the absence of the Updated CAP
referred to in the first paragraph of this section, the OSE-DSB cannotrenderan opinion
concerningthe narrativewithinthe DRP pertinentto surface waterhydrology. The former
dam that containedthe storageponds and tailings is no longerconsidered a dambeing that it
is reported to be incapable of storingwater or tailingsdue to its reconfiguration as a result of
the recontouringeffort. It is not likely that updated hydrologic and floodroutinganalyses
will alter the conclusions arrivedat by those involvedwith the sizingof the divisionchannel
and/orberm and the extentof the presentday erosionprotection used to protectthe LTPand
the HMC facility as a whole.

5.Section.9.1, TailingsPiles, Page9-2: .. .

a. Dependingon whether or not a significant portion of the LTP existsundersaturated
conditionsultimatelydictatesif slope stabilityanalyses ofthe LTP in its current
configurationis warranted. Ifupdated slope stability is deemed warranted, then it shouldbe
consideredfor the list ofremainingreclamationtasksunder Section9.1.1 on Page9-3.

b. For the last paragraphof Section9.1.1 on Page 9-4, the narrative revolves around settlement
monitoring. Similarto prior inferences relatedto possiblesaturation of the LTPdue to the
tailings flushing process, monitoringof phreaticwater surfaceelevations withinthe LTP is
also recommended.

6. Section 9.11.4, MonitoringlRegulatory, Page 9-31 : The last paragraphofthis sectionon
Page 9-32 includes"surveyingand reportingtasks associated with monitoring of physical
settlementof the LTP" amongthe monitoringactivities scheduled to continue through the
end ofthe project in 2022. Similarto prior comments relatedto slopestabilityofthe LTP,
monitoringof water levels in the LTP as a result ofthe tailings flushing processshouldalso
be considered. The continuation of water level monitoring can be reconsidered if it is found
that water levels within the LTP are low enough such that slope stabilityis not impaired.

7. Section 11.2.2, Instrumentation Program, Page 11-6: This sectionis genericin its description
of the instrumentation in that it indicates that the HMCGrants Reclamation Projectcurrently
has an instrumentation programthat complies with 10CFR20.1501 (b) and (c). It is not
apparent from this sectionas to whetheror not the settlement monuments, seepagecollection
measurements, and/orany other devicesare includedamongthe itemsconsidered as
instrumentation. In an case moni rin e ..
phreatic surfaceswithin the LTPshouldbe considered necessaryifan assessment of slope
stability is to be given consideration.

8. Table 2.2-5, Total Settlement Well Monitoring Data Measurements, 2001 -2011:

a. The subject table appears to presentraw settlementdata, not elevation data as inferred from
the descriptionwithin the table headingand therefore is misleading (i.e., Elevation, feet arnsl,
where arnsl= abovemean sea level). The data shown in the table appears to be cumulative
settlement for a particularlocation/instrument for a specificyear and although not described
in the footnotes to the table, it is presumed that positivevaluesare settlementvaluesand
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negative values representheave (upwardmovement). The footnotes couldbe enhancedby
includingsuch.

b. Footnote"a" to the table appears to have a typographical error, that is, the top elevationof
the D-2 monument is shown as 9995.29 feet whereasother elevations in proximityto D-2
appear to be on the order of 6660 feet.

c. The title ''Total SettlementWell Monitoring Data Measurements" is somewhat misleading
from a dam safety perspectivein that "well" leads one to thinkthat watersurfaceelevations
are being monitored.

d. Similar to other prior comments/discussion within this memorandum, monitoring of water
surface elevationswith the LTP is neededifan evaluationof slopestabilityis .a concernto
the NMED and NRC. That is, a table similar to Table 2-2.5populated with water surface
elevations withinmonitoringwells at predetermined locations on top of the LTP would be
needed to accomplish a slope stabilityassessmentof the LTP.

9. Figure 2.2-7, DesignDetails, Reclamation Plan, LargeTailingsPile: Although informative
with regard to understandingthe.designdetails for the LTP, an additional figure similarto
Figure 2.2-6 showing the Cross SectionDesignof Re-contoured SmallTailingsPile is
needed if a slope stabilityassessment is deemednecessaryfor the LTP. It is furthernoted
that several cross sectionsof the LTP would likely be necessary for a comprehensive slope
stability assessmentof the LTP, similar to what was done in the November 1980Stability
Assessmentpreparedby D'Appolonia ConsultingEngineers, Inc.

10. Figure 2.2-10, 100-Year Floodplain(FEMA2010) Map for HMC ProjectArea: It is
recognizedthat either the FEMAfloodplain map was superimposed on to the HMCProject
Area Map or perhaps the otherway around,HMC ProjectMapwas superimposed onto the
FEMA floodplain map. However, as presented, the inference is made that the majorityofthe
south and west embankments along with portions of the EP-l and EP-3 are inundated by the
100-yearflood. A footnote that providesclarification concerning actual water levelsas a
result of the diversionand drainagechannelswould enhance the figure. Left as is, the figure
infers that the LTP and evaporation ponds are subject to inundation fromthe 100-year event.

11. Figure 2.2-15, Releaseof TailingsfromHMC LargeTailings Pile in 1977: The figure could
be enhancedby includinga footnote to the figure describing the areal extent in acres and the
quantity (volume)of tailingsreleasedin 1977.

_ .... . ._ . 12. Appendix F, Specifications for Reclamation Activities 1993 -1995: Technical Specification
#B5 for SettlementMonumentappears to be very comprehensive and meets the need for the
settlementmonuments. A similar specification for monitoring wells to be established at
prescribedlocations on top of the LTP and at the downstream toe (if not alreadyestablished)
will be necessary if a comprehensive slope stability evaluation of the LTP in its current
configurationis deemed necessary. .._ . . J)J d
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