Welcome to the Public Meeting
Request for a Class 3 Permit Modification for Solid
Waste Management Unit 76, Mixed Waste Landfill

" What is the purpose of
the public meeting?

The US Department of Energy
and Sandia Corporation have
requested a Class 3
modification to the hazardous
waste permit for Sandia
National Laboratories.

This meeting is part of the
process for a Class 3 permit
modification.

Information about Solid
Waste Management Unit 76,
Mixed Waste Landfill is
presented at the poster
stations at this meeting.

| What is the deadline
for comments?

All comments must be
submitted to John Kieling
by 5:00 p.m. MT on Monday,
December 29, 2014.

How do | submit my

comments?

There are three ways to submit your written comments
on the Class 3 permit modification request.

1. Send to: John Kieling, Chief
Hazardous Waste Bureau
New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505

2. Send to: John Weckerle
U.S. Department of Energy, Sandia Field Office
PO Box 5400
Albuquerque, New Mexico 87185
These comments will be forwarded to John Kieling.

3. Use the forms available at this meeting.
These comments will be forwarded to John Kieling.

Where can | get more information?

Additional information is available in an an 8-volume
set: Justification for Class 3 Permit Modification for

Corrective Action Complete With Controls, Solid Waste
Management Unit 76, Mixed Waste Landfill.

B Online at http://repository.unm.edu/

B Paper at the New Mexico Environment
Department Hazardous Waste Bureau

| (B
DuckEand  Zimmerman

Library

"‘ ‘ he University
‘ of Mew Mexico
ik
Centennial
Library

pevere Pl NE

Wells Fargo B

Located at: 2905 Rodeo Park Drive East, Building 1,
Santa Fe, N.M.

Contact: Pam Allen, 505-476-6064, 505-476-6000,
pam.allen@state.nm.us for instructions.

B Paper at Zimmerman Library
_ocated at: UNM Main Campus, Albuguerque (see map)

nstructions: The copy is available as a course reserve at the
Reference Desk on Level 1 in the library.

B Paper at Centennial Library
_ocated at: UNM Main Campus, Albuguerque (see map)

nstructions: The copy is available as a course reserve at the
Reference Desk on Lower Level 1 in the library.
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Background Information: Solid Waste Management Unit 76,
Mixed Waste Landfill - Where, What, and How Deep to Groundwater:

Where is Solid Waste Historic Photograph of

. -

= g - ' ‘,L..g.f{ ey -

How Deep to Groundwater?

Management Unit 76, . ‘theMixed Waste Landfill

Mixed Waste Landfill?

Groundwater occurs approximately 500 feet

L : . B - g T o below the ground surface in fine-grained
Solid Waste Management Unit (SWMU) 76, L MRl e L L S e i Santa Fe Group alluvial fan sediments
Mixed Waste Landfill (MWL) is located in LN aEEe T Rt AT O TS S S e i e S = (silt and sand, with clay and some gravel).
the north-central portion of Technical Area Il
at Sandia National Laboratories, New Mexico
(SNL/NM), on Department of Energy
owned land, within the boundaries of
Kirtland Air Force Base.

The area between the ground surface and
the top of the regional groundwater aquifer

Is approximately 500 feet thick, and is the
vadose zone or unsaturated zone. This thick
zone Is dry (very low soil moisture) and does
not contain groundwater.

SWMU 76, MWL LOCATION:

* 4 miles south of SNL / NM
central facilities; and

* 5 miles southeast
of Albuquerque International
Sunport

= Ll ] ="
s L ey M

What is the Mixed Waste Landfill?

The MWL is a 2.6-acre SWMU that consists of two distinct disposal |

areas: the classified area (occupying 0.6 acres) and the unclassified I_\_

area (occupying 2.0 acres). Approximately 100,000 cubic feet of . Nove mz;’féi:'geg cration
Classified Unclassified ——

Pits Trenches

low-level radioactive and mixed waste were disposed of in the MWL Description of
from March 1959 through December 1988.

Disposal Areas

— Original

B Disposal of free liquids was B The total plutonium mass BN Ground Surface
not allowed, with one exception:  in the MWL is very small, CLASSIFIED AREA (0.6 acres): e
the 1967 disposal of 204,000 estimated to be less than Solid wastes were buried in ”‘ —r—
gallons of reactor coolant 1 gram. cylindrical or square pits, ranging e
water in the unclassified from 3- to 10-feet in width ST |
area, Trench D (i.e., ultra-pure ™ VVastes disposed of in the and 15- to 25-feet deep. ot ¥ rens and regionl arounciuaton.

unclassified area included

water that contained incidental | N b ., ~500 feet fvft’;";‘;sr:: ggsznsé'tgfgj;a”d
short-lived activation products). construction and demolition UNCLASSIFIED AREA N o
wastes. radioactivelv- B Minimal waste migration verified
. . 4 . y (2_0 acres)_- by investigation boreholes,

B \Wastes disposed of in the contaminated equipment and | soil sampling, soil-vapor sampling,
classified area include depleted,  soils, lead shielding, wood Solid wastes were buried in ~i and groundwater monitoring
natural, and enriched uranium; crates, steel drums, shipping a Se”ei %f tparallhel, north-squtht | | ey o ¥ betts ST g R SSS—
thorium; barium; enriched casks, cardboard boxes, and ?5(0?(\)/822 fecreetr:/\(/:idees ?é)gr?glqnsaoefget - o R--‘-_—_Al;:h
lithium; liquid scintillation vials personal protective equipment ’ Regional Aquifer S

long, and 15- to 20-feet deep. Saturated Zone

and beakers; neutron generator (e.g., gloves, coveralls, etc.).
tubes and targets; plutonium-
contaminated wastes and

weapons test-debris. 3-D Profile Showing Disposal Areas, Depth to Groundwater, and Investigation Boreholes
Final cover and monitoring networks not shown.

Aquifer




Corrective Action Process for Solid Waste Management Units
& Final Order for Corrective Measures for the Mixed Waste Landfi

Resource Conservation and Recovery Act Corrective Action Steps

The following information defines the Resource Conservation and Recovery Act (RCRA)
corrective action steps that the Department of Energy (DOE) and Sandia Corporation (Sandia)
are required to complete at any Solid Waste Management Unit (SWMU) as mandated in

New Mexico environmental regulations and the Compliance Order on Consent.

Construction of the SWMU 76, MWL ET cover, June 2009.

Selection of Final
Remedy and Public
Involvement

Investigation
and Characterization
of Release(s)

Evaluation of Corrective
Measures Alternatives

Initial Identification
and Assessment

NMED Final Order

In 1987, the Mixed Waste Landfill DOE and Sandia conducted a A Corrective Measures Study The following public involvement On May 26, 2005 the NI\
(MWL) was identified as SWMU 76 Phase 1 RCRA Facility Investigation (CMS) to evaluate potential on the CMS Report and remedy issued the Final Orc

selection occurred in 2004:
» 60-day DOE and Sandia public

remedial alternatives
(i.e., corrective measures

and initial background
information was collected

(RFI) (1989-1990) and an extensive
Phase 2 RFI (1992-1996) to

and reported to the New Mexico
Environment Department (NMED).

determine the nature and extent of
any releases from SWMU 76, MWL.

alternatives) was performed and
submitted to NMED in May 2003.

comment period
* Public meeting
* 120-day NMED public comment period

as the final rem
+ Included speci

for the completion of |
corrective action

* 4-day public hearing held by
NMED in December 2004

Final Order Requirements for Completing Corrective Measures

F : I e 2 Phase '-‘I drilling & sampling operations.
T -
Defines the required corrective action steps to complete the corrective action process for SWMU 76, MWL - ;

M Corrective Measures Implementation (CMI) Plan
to include a construction plan for the ET cover (design
drawings and technical specifications), a comprehensive
fate and transport model, and monitoring triggers for
additional actions during long-term monitoring.

B CMI Report documenting construction of the ET cover
in accordance with the CMI Plan.

B Long-Term Monitoring and Maintenance Plan (LTMMP)
specifying monitoring, inspection, maintenance/repair,
and reporting to be implemented as part of
the final remedy (i.e., long-term controls).

B 5-Year Reevaluation Reports assessing the feasibility
of excavation and analyzing the effectiveness of the final
remedy. Note: first report must be submitted to NMED
by January 8, 2019; 5 years after NMED approval
of the LTMMP, as clarified by NMED on October 14, 2011
in the CMI Report approval letter.

B Public participation process to ensure continuing
opportunities for public input after implementation
and completion of the final remedy.




What is an evapotranspirative (ET) landfill cover
and how does it protect human health and the environment?

I Why was an evapotranspirative cover selected as the final reme

What is an evapotranspirative landfill cov

A vegetative soil cover based on the process of evapotranspiration. The vegetative soil cover with a biointrustion layer selected by the New Mexico
Environment Department as the final remedy for Solid Waste Management Unit (SWMU) 76,
e +vap +o *trans *pi *ra - tion ’ Transpiration Mixed Waste Landfill (MWL) is an alternative evapotranspirative (ET) cover that meets
(i vap' G tran’ spe ra’ shan) recipitation the intent of the regulations. It is effective because of the thick, dry vadose zone beneath

SWMU 76, MWL (approximately 500 feet from the surface to regional groundwater)
and the semi-arid climate of the area, which is characterized by:

=

n. the process of transferring \\\
moisture from the earth
to the atmosphere

by evaporation of water and
transpiration from plants.

B Low precipitation (approximately 8 inches annually in Albuquerque)
B [ow relative humidity (i.e., very dry atmosphere)
B High potential evapotranspiration

In accordance with the Resource Conservation and How does the Mixed Waste Landfill ET Cover work?

Recovery Act (RCRA) landfill regulations,

the Environmental Protection Agency (EPA) accepts (Qfeggé'?rfa'; ‘;ﬁges‘s’) A ...
alternative landfill cover designs that consider L)

site-specific conditions, such as climate and the nature

of the waste, and also meet the intent of the regulations. 1.02 feet

The processes of evaporation
and transpiration apply to both
the Topsoil and the Native Soil Layers.

=P The Topsoil Layer acts as the primary sponge
or reservoir that holds precipitation and
supports the growth of native grasses that

: z -
-t,.;’..- -:,;..- -:,,..- -s,,.,-. -s,, :
oty Codamy “Piodome

U.S. Environmental Protection Agency (EPA), 1991. £ :
EEroie pate snie soie pnte o

"Design and Construction of RCRA/CERCLA Final Covers," %:3%:?;:%%': stabilize the surface (i.e., erosion control).
EPA/625/4-91/025, U.S. Environmental 3—-";’&-’ = :;E;-‘»—-,“;’,_;a—-‘-’" S :
Protection Agency, Washington, D.C. e S5 = Compacted Na"";ism' Loyor B S S0 =2 L The Compacted Native Soil Layer acts as
e e : .
e oy ey Shoy o T e Sl Hey oy a secondary sponge or reservoir that holds

~—;,:.,;— precipitation that percolates downward
through the topsoil layer.

What are the goals of any landfill cover 025 fool ~~in= ::"*

according to EPA guidance?

1.25 feet === The Biointrusion Layer creates a barrier for
The goals of the EPA-recommended cover design are: S R T P R OEIRYA RGN 1S G R RN SN
LI St e e o S S S FReavies e Sy digging into the disposal areas.
B Protect human health and the environment 0 to 3.3 feet R C ormpacied Suborace R ‘
Minimize the contact of waste with water T S AT e PSR > The Compacted Subgrade creates a stable,

level surface over the disposal areas;

Ensure that all cover componenets are stable e 8 Original Landiil Surface IS the foundation of the ET cover.

[ |

B Minimize maintenance

[ |

B Ensure that the cover performs as intended




Corrective Measures Implementation Plan

Corrective Measures Implementation Plan

()

Sandia National Laboratories/New Mexico
Environmental Restoration Project

MIXED WASTE LANDFILL
CORRECTIVE MEASURES IMPLEMENTATION

PLAN The Corrective Measures Implementation (CMI) Plan details
rovempersn®___ the construction process and specifications for the final remedy
AN selected by the New Mexico Environment Department:

a vegetative soil cover with biointrusion layer (herein referred
to as the evapotranspirative [ET] cover).

Why is the ET Cover the appropriate final remedy?

B Protects the disposal areas by minimizing water migration downward
through the cover.

B Accommodates subsidence and minimizes maintenance by using a
cover comprised of native soil processed to meet design specifications
and suited to the semi-arid climate.

Unifed Slates Depafment of Enengy
Sandia Site Office

R A comprehensive fate and transport modeling report was

also prepared and included as Appendix E, as required by
the Final Order to address uncertainty associated with the
landfill inventory characterization data.

B Minimizes cover erosion by incorporating erosion control measures
In the design, including: a central crown, gentle slopes,
and native vegetation.

Refer to Station 2 for more
information on the ET cover.

Refer to the Station 3 Fact Sheet and General Information Handout for
more information on the Corrective Measures Implementation Plan.

Performance of the ET Cover

Performance of the cover is integrated

with natural site conditions to ensure the

ET cover performs effectively while requiring
minimal maintenance. Natural site conditions
that will enhance performance

of the ET cover include:

Corrective Measures Implementation Plan— To address the very low potential for regulatory

exceedances, long-term monitoring and trigger levels
were developed and included through the long-term monitoring
and maintenance plan (LTMMP) to provide
early detection of changing conditions and to require the ® Low precipitation and high
timely implementation of appropriate corrective action to potential evapotranspiration.
ensure the protection of groundwater, human health,
and the environment. See Station 5 for more information.

Fate and Transport Model

The report documents a fate and transport computer
modeling process that was used to estimate and predict the
potential movement of contaminants in the subsurface soils

beneath Solid Waste Management Unit (SWMU) 76, Mixed

. . . B Negligible recharge to groundwater.
Waste Landfill (MWL) under various scenarios. glig getog

Chloride data collected from boreholes
at the MWL indicate precipitation has not

H | Vi | IS for long-term
RGSING PRoVISGE & ISchnical DESIS IS eng-s percolated beyond the upper 20 feet of soil

monitoring requirements and trigger levels to ensure
the protection of groundwater, human health, and the

o e —— As-built B A 500-foot thick vadose zone between
environment. See Station 5 for more information 3"9"'_99"’;% the disposal area and groundwater.
rawing of the
on the LTMMP. ET cover. B Low potential for volcanic and seismic activity,

B Modeling addresses public concerns and uncertainty
associated with the SWMU 76, MWL inventory and
characterization data.

The CMI Plan Fate and Transport Modeling Report
addressed and improved upon previous modeling efforts,
with the following conclusions.

B Site conditions at SWMU 76, MWL over the next 1,000
years will remain protective of groundwater, human
health, and the environment.

B Based on the modeling performed, it is possible
that various parameters (tritium and radon in air,
and tetrachloroethene [PCE] in groundwater) could
exceed regulatory standards at the site. However,
the modeling demonstrates that these exceedance
scenarios are very unlikely and can be prevented

through long-term monitoring and corrective action, Layer after
if necessary. 25;5.:: 92'(’) Z’: Field infiltration testing — results used for ET cover

ET cover Topsoil

for tens of t

performance modeling presented in the CMI Plan.

nousands of years.

with low hazard potential.




- Corrective Measures Implementation Plan—

Corrective Measures Implementation Plan

Soil-Vapor Investigation

- During the CMI Plan review and approval process, Department
In the November 2006 Notice of Disapproval on the Corrective of Engrgy and Sandia Corporatioﬁ zegan ?nitial prepafations
Corrective Measure Implementation (CMI) Plan, New Mexico Measures for construction of the evapotranspirative (ET) cover.
E.nV|ronrr.1ent Dep?rtment-(NMED) accea a. req.mrem.ent _ Implementatlon From June through The Subgrade (ground surface Subgrade protective
(i.e., not included in the Final Order) for a field investigation Plan— October 2006, native | upon which the ET cover is MeasUres were
of soil-vapor volatile organic compounds (VOCs), tritium, and Subgrade soil fill material was constructed) was prepared by installed (erosion
radon to confirm earlier investigation results (1994-1997) Pre paration excavated and removing existing vegetation control matting)
and address public concerns about new releases. . mechanically and leveling the ground surface in April 2007 while
screened to less by placement and compaction waiting for final
than 2-inches in the of mechanically screened and approval of the
SNL/NM Technical tested native soil material. CMI Plan.
| | | | * f | ( R — Area lll borrow pit.
Soil-Vapor Field Investigation \ o

sampling
activities in
April-May
2008.

Summary of Results

The Soil-Vapor Field Investigation was
completed in April and May 2008, and the
results are summarized below. NMED
approved the Soil-Vapor Investigation
Report in September 2008.

B Radon emissions from SWMU 76,
MWL and background areas had not
significantly changed since 1997 and

R e =

remain at background concentrations. | iR
B In general, tritium activities were higher S i
than those in the 1995 samples. These
higher results were expected because Subgrade preparation field work in Excavating and screening soils at the SNL/NM Technical
the 2008 samples were collected October 2006 — removal of existing vegetation Area lll borrow pit area in June 2006 to be used for
prior to leveling the ground surface. subgrade and ET cover construction.

In different locations than the 1995
samples, in closer proximity S—
to waste pits and trenches.

B Overall VOC concentrations
In soil vapor declined
substantially since 1994.

B Results confirm the earlier
results and are consistent
with the conceptual model of
SWMU 76, MWL.

Ju
- T : e
: = ) ,r
. : o e 'l
Soil-vapor sampling and _ ' T
new monitoring well R_% E A
drilling (background) Subgrade preparation in October 2006 — placement and December 20, 2006 snowfall at the MWL.
in May 2008. compaction of soil to level the ground surface.



Corrective Measures Implementation & Report

Deployment of the Evapotranspirative Cover

After receiving conditional approval of the Corrective Measures
Implementation (CMI) Plan on December 22, 2008, from the
New Mexico Environment Department (NMED), construction of
the evapotranspirative (ET) cover was completed from May 20
through September 3, 2009. The overall footprint of the ET cover is

4.1 acres including side slopes.

ET cover consists of three main layers
(biointrusion barrier, compacted native
soil, and topsoil layers) installed over
the compacted subgrade.

Combined average thickness of

the overlying ET Cover layers
(Biointrusion, Native Soil, and Topsoill
Layers) is 5.37 feet — approximately
1.2 feet thicker than the minimum
design thickness.

CMI Report

CMI Report meets the requirements

stipulated in the Final Order, the CMI Plan,
and the December 2008 NMED conditional

approval for the CMI Plan.

B The CMI Report documents that the
deployment of the ET cover was
performed in accordance with the

requirements, specifications, and design

drawings presented in the CMI Plan.

B The MWL Alternative Cover Report

(Appendix A of the CMI Report) is certified
by a New Mexico registered Professional

Engineer and provides all required

construction quality control documentation.

B With NMED approval of the CMI Report
in October 2014, the Long-Term
Monitoring and Maintenance Plan in
January 2014, and Technical Area ll|
Borrow Pit reclamation in June 2014, all
conditions of the December 2008 CMI
Plan conditional approval have been met.

All cover layers meet CMI Plan
specifications based upon:

m 113 laboratory tests
(Standard Proctor, Gradation,
Classification, and Saturated
Hydraulic Conductivity);

m 271 field tests (in-place
density and moisture); and

m Visual inspections.

ET Cover Design

B All ET cover
construction activities
were observed,
Inspected, and
approved by an
iIndependent third-party
Construction Quality
Assurance (CQA)
contractor.

B All design changes
were identified,
documented, and
resolved in consultation
between the Sandia
Project Staff, the
Construction Team,
and the CQA Team.

B Overall, the design
changes resulted in a
thicker, more protective
ET cover.

Dnll seedmg the Topsoil Layer with native grass mlxture
__north side slope.

Topsoil Layér after c_o'mpletionﬁbut prior to seeding.

; | Placen;lent":bf engineered fill to |
~ construct the Native Soil Layer.

View to west of MWL ET cover

Vegetation 3
{minimum thickness) o A ¥ )

As Constructed
~ (average thickness)

'
Lﬁ,ﬂpk

A Tnpsml Layer }’ , ‘
0.67 et e {SmHErawl Admmtura} T 1.02 foet

2.5 feet 2.85 feet
Total Total
Thickness Thickness
417 feet 5.37 feet
ﬂ 25 feet =

¢ 1.0 feet 1.25 feet
as needed to
create central

crown and 0 to 3.3 feet

2% east-to-west
design slope

Schematic Diagram of the Mixed Waste Landfill Alternative |

ET Cover Average Volume of
Layer Thickness of Layer In-Place Material

Subgrade 0 to 3.3 feet 7,700 cy of native soil (compacted)

Biointrusion Layer 1.25 feet 6,800 cy of angular rock (compacted)

Biointrusion Layer 0.25 feet
void space fill and
thin overlying soil layer

Native Soil Layer 2.85 feet
1.02 feet

2,600 cy (compacted)

17,300 cy (compacted)

Topsoil Layer 5,400 cy (minimally compacted)

Soil Fill = 33,000 cy
Ro ,800cy

Grand Totals



Long-Term Monitoring and Maintenanca
Monitoring & Trigger Level Process,
and Future Public Participation

The final remedy long-term controls for Solid Waste Management Unit (SWMU) 76,
Mixed Waste Landfill (MWL) are defined in the Long-Term Monitoring and
Maintenance Plan (LTMMP) and were implemented in January 2014 after the

New Mexico Environment Department (NMED) approved the LTMMP.

Long-Term Monitoring
and Maintenance
Plan—Monitoring and

Trigger Level Process

to Add_"ess POte_“_tla"y B The LTMMP Multi-Media Monitoring B If monitoring trigger levels are exceeded,
Changing Conditions Program defines the collection of timely corrective action is required to

. W

——— L

field data necessary to determine if ensure the protection of groundwater, =
site conditions are changing. human health, and the environment.

A
(e —

e
=

Reporting Requirements

Annual reports documenting Every 5 years after NMED approval of the el
all monitoring, inspection, and LTMMP, the Department of Energy (DOE) and Sample Tubing (5)- P TR il o i TR
maintenance/ repair activities and Sandia Corporation (Sandia) will prepare and K’{\ )/—wen Cap  Lner st Corpletin Dl 27 g 201
results must be submitted to NMED submit a Reevaluation Report analyzing the l’ | R e
by June 30 of each calendar year. effectiveness of the evapotranspirative (ET) t;—% Stovepipe
The annual reporting period is cover and reevaluating the feasibility of /_ Ground surface
defined as April 1 through March 31 excavation. e B | pemestie spacersamping por
B e el R B Monitoring results will be used to update and el | T Borehole Liner
. FII’St MWL Annual LOng-Tel’m the fate and transport mOdel and to evaluate ' ‘ Permeable spacer/sampling port

Monitoring and Maintenance the likelihood of contaminants reaching " st 248993

Report was submitted to NMED in groundwater.

June 2014 and was approved by B First 5-Year Reevaluation Report will be i

NMED in August 2014. submitted to NMED by January 8, 2019.

200 ﬁ%‘gg#ﬁ!& ;—pﬂﬂ@ffsaﬂzeliﬂﬂ,.@ﬂf&%
Future Public Participation s
300 S e | gzr:;azzggpacemamplinq port
DOE and Sandia make the Annual Long-Term Monitoring and Maintenance Reports and
5-Year Reevaluation Reports available both in hard copy and electronic (PDF) format through
the Government Documents Section at Zimmerman Library on the University of New Mexico g
main campus in Albuquerque.
ELmn.rer ?QE nfdrlt:: n.f?r ;:} nd NOTE:
ottom Cap at T, bgs ot to scale
B See Station 1 for detailed information on how to access SWMU 76, ) . s | T
394.5-3995

MWL documents from the Zimmerman Library.
Soil Vapor Monitoring Well MWL-SV03
Reevaluation Reports will incorporate monitoring results to update the fate and transport
model originally presented in the Correcting Measures Implementation Plan and to evaluate
the likelihood of contaminants reaching groundwater.

B NMED will provide a process B NMED is responsible for Schematlc | lag d | &

So members of the public may responding to public comments
comment on the reports. and final approval of the reports.

L i r'w | g s
S /N7 Lo ~ ¥V N 1ITOAYVIDPD
» |- & i a 'y A4 M 'y ¥ | f ' & | N | i
i N . - u AWE s Il SwWhE ERF




 Background information Solid Waste Management Unit 76,

H H
Mixed Waste Landfill Groundwater
The regional groundwater aquifer beneath Solid Waste Management _
Unit (SWMU) 76, Mixed Waste Landfill (MWL), is located D t d St d
approximately 500 feet below ground surface. oc u m e “ S a n u I es
* The upper surface of the aquifer occurs in the fine-grained
alluvial fan sediments of the Santa Fe Group (predominantly silt

and sand with some clay and gravel) approximately 500 feet / /

below ground surface. / /
MWL-MW6 4
® 4887.80

Mapid = mb14184 10/28/14 SNL EGIS ORG. 4142 MBarthel mb13015/dh120036.am|l/mb14016
5555555

« Coarser-grained sediments of the Ancestral Rio Grande (ARG)
are present approximately 520 to 550 feet below ground
surface. | aoz0r

The current groundwater monitoring network at SWMU 76, MWL consists F 14
of 4 compliance wells and 3 groundwater elevation wells. y

MWL-BW2
4911.58

4910

B Long-Term Monitoring and Maintenance Plan (LTMMP) 7 R s
Compliance Groundwater Monitoring Wells: MWL-BW2, | )
MWL-MW7, MWL-MW8, MWL-MW9 were installed in 2008 with their f
well screens across the uppermost part of the regional aquifer in the o o {
Santa Fe Group deposits (i.e., designed to monitor the top of the b i

regional aquifer). | agoass |

B Groundwater Elevation Monitoring Wells: MWL-MW5 and :
MWL-MWoG6 are installed in the deeper, coarse-grained ARG deposits — \

. . 1) G'roundwater elevation at MWL-MW4 is corrected for the
m 6 degree angle of the well and reflects the upper screened

(We” Screens beneath the upper OSt part Of the reglonal aqUIfer) and interval across the water table. An inflatable packer

separates the upper and lower screened intervals.

well MWL-MW4 is installed at an angle of 6 degrees from vertical with ) Both wells are screened below, not acrose. the water table
two .dlslcrtet; scree.n |tnhter]:./als separztzd bty anaCc;;ker (|.e.ajthe s::reens Location of SWMU 76, MWL
are i1solated); one in the fine-grained Santa Fe Group sediments (screen onitoring well, groundwater. —€98Md oy iometric Surface contour, fee Sandia National Laboratories, New Mexi itori

), g p ( X '(\éIBFOltJndwgatertlgvatiog,fetet amsl, aPmtsI,tjashetd w?werfe inferreg e EnViarr(])nlr?]enatallonGanga"agLaiCOIrrﬁsrmaet\i,gn Se);gi(;m Groundwater Monltorlng

across the top of the aquifer) and one in the deeper ARG sediments #1152 October 2013, NAVDBS datum) Epoe of ET Gover | Wells and the elevation of the

. 1-ft. Contour Interval .
(Screen below the top Of the aqUIfer) Monitoring well, angled extent shown site boundary 0 50 100 2?0 Upper Surface Of the reglonal
aquifer at SWMU 76, MWL.

I = MWL ET Cover surface and oringinal

— for MWL-MW4 with water table |:’ Mixed Waste Landfil Scale in Feet
elevation 0 15 30 60

Arrows indicate the direction Faved ; Unpaved Rogd New Mexico State Plane Central Zone, 1983 Scale in Meters
’ of groundwater flow. 1988 North American Vertical Datum

» Used to monitor groundwater elevation only.

Since groundwater monitoring began at SWMU 76, MWL in 1990, the level
(i.e., elevation) of the upper surface of the regional aquifer (i.e., water
table) has declined approximately 12 feet due to large-scale groundwater NMED Groundwater Data Evaluation Report
withdrawals by Kirtland Air Force Base and the City of Albuquerque. From |
1990 through 2002 the average rate of decline was approximately 0.8 feet
per year. Since 2002, the rate of groundwater elevation decline has been

During the public comment period of the Corrective Measures To address these concerns, NMED conducted a detailed study

e less thon 0.4 Teek par year Implementation Plan (December 9, 2005 through titled “"Evaluation of the Representativeness and Reliability of

’ ' ' June 8, 2006), members of the public expressed the following Groundwater Monitoring Well Data, Mixed Waste Landfill.”

* Recharge from infiltration of direct precipitation at the MWL is concerns regarding bentonite drilling muds that The NMED report evaluated 16 years of groundwater
negligible due to high evapotranspiration, low precipitation, were used in the drilling process for some of the original monitoring results and numerous groundwater studies, and
the depth to groundwater (approximately 500 feet). groundwater monitoring wells (MWL-BW1, MWL-MW?2, and concluded the following:

» Groundwater recharge of the regional aquifer occurs by the MWL-MW3; note these wells WeTe decommissioned ana B The MWL groundwater monitoring well network provides
infiltration of precipitation in the Manzanita Mountains located to the replaced with new wells in 2008): data that are reliable and representative.
cast ® Drilling muds may have removed (adsorbed) B The totality of evidence indicates that the three

Groundwater monitoring has been performed and reported annually since contaminants from thg groundwate.r- aqd also monitoring wells that were installed with mud rotary
the 1990s as required by the Compliance Order on Consent. Several rgc!u.ced the local gqu_lfer permeability in the method (MWL-BW1, MWL-MW2, and MWL-MWa3), and
groundwater studies have been performed at SMWU 76, MWL and are vicinity of the monitoring wells. air rotary well MW5 have yielded reliable and
described below. Current groundwater monitoring requirements, as of B Residual organic additives may have caused representative data.

January 8, 2014, are defined in the New Mexico Environment Department localized conditions around the well bore that _ _ o
(NMED)-approved LTMMP (see Station 5). chemically affected the groundwater sample results. The reportis available on the NMED website:

http://www.nmenv.state.nm.us/HWB/snilperm.htmI#M.




Solid Waste Management Unit 76, Mixed Waste Landfill
Groundwater Documents and Studies
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Groundwater Monitoring Well Network Installation in 2008 J Profile Location Map ( s W\
-+ Cal V(I 18
The Solid Waste Management Unit (SWMU) 76, Mixed Waste Lower groundwater elevations (approximately 20-foot ; *\ “‘mw |
Landfill (MWL) groundwater monitoring network was modified decrease) were observed in wells MWL-MW7, MWL-MWS, /.
in 2008 due to declining water levels (i.e., the wells no and MWL-MW9 after installation along the western perimeter /|
longer produced sufficient groundwater for a representative relative to the previous wells (MWL-MW2 and MWL-MW3). Vi
sample) and corrosion of the stainless steel screens (i.e., as This is related to the following factors: "‘1
evidenced _by dgtectlc_)n BT BEvie MBS, INCILKINgG Mcxs! B Screen sections in the 2008 wells are installed deeper in North — South profile showing |- l;i T
and chromium, in unfiltered groundwater samples). the aquifer, where the movement of groundwater is faster the 20-foot difference in the Noi:h S |
B Monitoring wells MWL-BW1, MWL-MW1, MWL-MW2, (i.e., higher hydraulic conductivity of the sediments). g;g‘g;ggavf:;'?n‘;’wn%“;e; |
MWL-MWS3, aI_I Cc.)nstruc.ted with stainless steel screens, B Increasing hydraulic conductivity of the alluvial sediments MW3) and 2008 wells (MWL- i
Wers Gecommissionad {L.e. pligged and abandonad with depth and the declining aquifer surface due to large- MW7, MW8, and MW9) after =3
B New groundwater monitoring wells MWL-BW2, MWL-MW?7, scale groundwater withdrawals by Kirtland Air Force Base installationofiticieG0oNNEIS]
MWL-MW8, and MWL-MW9 were installed with polyvinyl and the City of Alouguerque drinking water supply wells. g 5
chlqridg (PVC). wel SCTEens actoss the top of the ogiung B Overall effect is that groundwater moving downward, 5””““?:?_ MWT m*‘**:,%b?imi A m*-:'“”i*i*‘“mzd'} | HDTTH
aquifer in the fine-grained Santa Fe Group sediments. toward the more conductive (i.e., faster flowing) part of 4900 = erEET h.'i," ,f_;. ) = __,EL J | | L
B [nstallation of new wells was completed in May 2008 and the regional aquifer where groundwater withdrawals are jjfﬂ B i.;: j — \%}-
approved by NMED in October 2008 and January 2009. occurring (i.e., a draining system). ag60 4 Py |20 F e ALS Cldl G N Qd> -
4950 4 g | ‘ | /' 2 H
— s pew | B EE
oo EiEE R el | ROl |
. - ~ - | 2o T e e e L ‘
. - . . . « ' ] W K=1.95x10"' it/day . .. W K=7.58x107"ft/day o =
Toluene Investigation, 2009-2010 J Monitoring Well MWL-MW4 Metals Investigation J N 2 S e o e
| 4870 J ) | Vertical Exaggeration = 2.3
During Calendar Year 2009, toluene was detected On May 20, 2014, DOE and Sandia submitted filtered and j:z I ESRRS pgmeeagve SIER R nan © Iy im—
in groundwater samples collected from all four of unfiltered metals results for groundwater samples collected in yaap Yo s SN e g ‘T‘m_ﬂ;'?mﬁt;‘g}fgif
the new groundwater monitoring wells installed in 2013 from monitoring well MWL-MW4. This report addressed 0 100 200 30 & b " Rositiviy Logs
2008 (MWL-BW2, MWL-MW7, MWL-MW8, and unfiltered metals results (chromium, cobalt, copper, iron, and |
MWL-MW9). Toluene concentration ranges were nickel) that showed a significant concentration increase in the Notes:
consistent with historical monitoring results (i.e., 2013 samples. 1) Profile starts at an elevation of 5000 feet above mean sea level for simplicity. Actual
very low); however, the frequency of detections 2B . . (2];O(lajpedeﬁ_utgf)ax%esIgiggetr?t?ig%;ec%tn?rlgigzirbned wells MWL-MW2 and MWL-MW3 show
was higher in 2009 with no unusual indications of ecause of the construction of MWF'MV\M (6° angle ar_‘d 2 geophyS{Cﬁl Ié)gglng information used to determine the subsurface geology when they
laboratory contamination. Wel_l S ke separatgd Dy packer) ’ _It s the only well with a \év)elgerc;ﬁlséasrmeoWs how the 2008 monitoring well screens penetrate the deeper “Medium K”
stainless steel sampling pump that is not removed between layer beneath the “Low K” layer (K = hydraulic conductivity, the measure of how easily
: : : roundwater flows through the sediments).
® |In 2009 and 2010 the Department of Energy sampling events (i.e., a dedicated to the well). 2) 2008 well screens installed with the to(p of the screen interval overlapping where
(DOE) and Sandia Corporation (Sandia) g o o i

B Increases in unfiltered concentrations of chromium, cobalt,

iInvestigated the source of the toluene. _ _ - R o
copper, iron, and nickel are indicative of a source within the

B The New Mexico Environment Department well and are consistent with unfiltered metals results from

(NMED) provided further direction in previous MWL monitoring wells that had corrosion issues

a letter dated April 30, 2010, for conducting a related to stainless steel well screens (i.e., MWL-BW1,

purging/sampling study of the groundwater MWL-MW1 through MWL-MW3).

along with any other studies necessary to

determine the toluene SOUFCG(S). B Source of the 2013 elevated unfiltered metals ﬁi’;‘:ﬁ;ﬂos"an
® The invesigation results indicate SWMU 76, Cecioated stailess stoel samping pamp as sonfirmed i

MvEL S ot the SoUrca of the Tluens. by purging and sampling the well over a 3-week period in p—

sampling pump

B NMED approved Toluene Investigation Report September 2014 following NMED recommendations. when replaced in

iIn January 2011. May 2009.

See the Station 6 Fact Sheet for more detailed information. e



