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Groundwater Flow-CSM

GW flow occurs primarily along

former arroyos

The PB arroyo has the largest TIOE  T a
drainage area and carries most P, T e

flow LA i e

Flow from the arroyos
discharges to the floodplain and
ultimately to the Rio Grande

The American Canal interacts <
with site groundwater sl
(gain/loss) 5, \'*
Enhanced GW recharge occurs [peses .

along unlined channels and
ponds and underflow from
upgradient drainages east of |-
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Arsenic in Groundwater-CSM

B Category | source areas (Ponds Figure 2.5. Arsenic in Groundwater
1, 5, 6) were significant sources [T 4 M R '
of As and enhanced recharge. ﬁ#ﬁ”"""'i“_'_-'-;ﬁ‘e';_ e e an
These areas have been :
remediated.

Fines Pile and Boneyard may
continue to act as long-term
sources.

Impacted GW discharges to the
Rio Grande and the American
Canal
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Surface Water Flow-CSM

Stormwater kept onsite by
perimeter berm.

OnSite SW iS Collected and tested, Figure 5-2. Concentration Points Containi?g Degignated Sumps o
if below TPDES, water is = .
discharged at SW-5, otherwise

stored onsite.

Flow from PB arroyo discharges to
the Rio Grande

Stormwater accumulates in
detention ponds east of I-10 and
ephemeral pond, where enhanced
GW recharge occurs.

American Dam diverts water from
the Rio Grande to the American
Canal.

Flow in the Rio Grande generally
decreases from October through
February
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Arsenic Iin Surface Water-CSM

B Rio Grande

v' SW concentrations exceed As MCL
(0.01 mg/L) during low flow _ _
conditions starting at SEP-10.
v As concentrations have recently =' ' 2 hee S "
increased (0.13 mg/L Feb-08) due to
reduced flows.

v' Largest concentration increase

occurs between SEP-1 and SEP-10.
B American Canal

v' SW concentrations of As
occasionally exceed MCL.

v" As ND since 1/07
Largest concentration increase
appears to occur between SEP7 and

SEP-3 where gaining conditions
occur.
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GW Remedy Approach

torriverandireduce
lined ponds
groundwaterrechargs

\ /groundmtermto \\ \ conveyisuriace wate
Mass flux approach: reduce flux X /
- “*l---_....________‘
of arsenic through arroyos | | e Stormwate

retention pondsss

discharging to floodplain D foredlice

groundwater
1 recharge

Keep “clean water clean”: divert TiE !

Clean groundwater from Regrade tofeliminate:

A R g_:phemerz_lipon_d an_d
upgradient areas and reduce R
enhanced recharge through 8
water management plan B Witcinanagement —

| 3 planco_uid reduce
Ultimate objective: reduce flux of "‘ o S S
arsenic impacted groundwater [l "
discharging to the Rio Grande i

Legend
Historic Arroyos

* Clean Groundwater
* Impacted Groundwater
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Technical Implementation: Groundwater

B Phased Approach

v" Goal: minimize scope/cost of pre-design activities & scope/cost of final
remedy

B Three Phases:

v' Phase I:
» Activities that benefit both paths (data, design & construction)
» Validation of mass-flux based approach

v' Phase II:
» Next step in flux reduction techniques (arroyos)

v Phase lll:
» Next step in flux reduction techniques (flood plain)
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Phase | Activities

B Data Review and Collection

v' Data gap sampling/comprehensive analysis — In Progress

v' Pump testing in key arroyos (Parker Bros, Acid Plant, etc.)
» Confirm groundwater and mass flux to refine current model — Planned 2011

v Profiling in key locations (bedrock, geotechnical, water quality)
» Barrier design and model refinement — Planned 2011

v Survey of All-American Canal
» Relationship with groundwater — Planned 2011

B Evaluation
v' Mass flux approach to plume management
v Plan for water management

B Design and Construction
v Include water management elements with drainage improvements
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Water Mgmt and Dralnage Improvement




Phase Il Activities

B Data Collection
v" Groundwater monitoring
» Depth to water, quality, flow rates
B Evaluation

v’ Effects of water management components
* Changes in groundwater flux and mass flux

v’ Cost/benefit of passive treatment options
 Including bench testing

B Design and Construction
v" PRB for groundwater in Parker Bros arroyo
v Floodplain pilot test (short term)
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Phase Ill Activities

B Data Collection

v" Groundwater monitoring
» Depth to water, quality, flow rates

B Evaluation

v’ Effects of Phase Il
* Improvements in contaminant concentration and flux

v’ Cost/benefit of passive treatment scale up

B Design and Construction

v Scale up
« Additional PRB installation
» More extensive floodplain treatment
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In Situ Treatment
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In Situ Treatment

B Stabilization

B Robust Proven Technology — Plant Area Treatment
(e.g. Anaconda Superfund Site — As from 100 mg/L [EPT] to <2.0 mg/l [TCLP])

v' Mixing of amendments
» Binders: physically stable with low permeability
» Reactive materials: form low-solubility / chemically stable products

B Permeable Reactive Barriers
B Robust Proven Technology — Primary Arroyo Treatment
(e.g. East Helena PRB — As in GW treated from 20 mg/L to <0.010 mg/L)

v" Placed across GW flow
» Allows impacted GW to pass through
* Include reactive iron (ZVI) to precipitate and sequester As

B Sequestration

B Robust ‘Polishing’ Technology following PRB if needed — Floodplain
(Patent Pending — Proven Chemistry: e.g. As leachability from 0.3 mg/L to <0.020 mg/l)
v Injection of dissolved (ferrous) iron

* Proper delivery and distribution

» Chemical conversion to ferric iron
» Rapid sorption and occlusion of As in new iron mineral species

Bench studies will be conducted on site-specific samples
to optimize treatment technologies
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Proposed GW Field Activities 2011 Work
Plan

Pump Tests

Geophysical
Surveys

Monitoring
WE' ls
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FINES PILE CSM
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PB Area Map
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Boneyard, slag
removal and in-situ
stabilization
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Proposed Landfill
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FINES PILE PLAN VIEW (DRAFT)

EP-123@
BH12-22 @
EP-108 @
BH 12-7@
RIBH1 @
EP-52@
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PHASE Ill WELL LOCATION

PHASE lll BORE HOLE LOCATION

PHASE | AND PHASE Il WELL LOCATION
PHASE Il BOREHOLE LOCATION

PHASE | BOREHOLE LOCATION

WELL ASSOCIATED WITH CHARACTERIZATION
PROPERTY BOUNDARY

EVALUATION AREA BOUNDARY

GENERAL DIRECTION OF GROUNDWATER FLOW
(ARROWS QUANTIFY THE APPROXIMATE

CROSS—SECTIONAL LENGTH OF EVALUATION
AREA PARALLEL TO GROUNDWATER FLOW.)

ARSENIC CONCENTRATION IN SOIL IS GREATER
THAN 100 mg/kg

ARSENIC CONCENTRATION IN GROUNDWATER IS
GREATER THAN 0.5 MICROGRAMS PER LITER

(/L)

—"
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W@ SOIL REMOVAL/REMEDIATION AREA
==

Sy (==, ARSENIC PLUME CONTOUR LINE IN MILLIGRAMS

PER KILOGRAM (mg/kg)

_ GROUNDWATER ELEVATION CONTOUR LINE
(FEBRUARY 2008)

CROSS SECTION LOCATION
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FINES PILE Arsenic in GW

e EP-121
e EP-120
«—EP-108
EP-123
~®—EP-78
—¥=EP-99
—4—EP-85
—>¢=EP-76

As (mg/L)

4/10/97 4/10/98 4/10/99 4/9/00 4/9/01 4/9/02 4/9/03 4/8/04 4/8/05 4/8/06 4/8/07 4/7/08 4/7/09

eArsenic concentrations are elevated beneath the footprint of the fines pile
*Decreasing arsenic concentrations in GW

eConcentrations increase as GW flows under slag pile
*Seasonal fluctuations indicate concentrations increase during wet periods
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Fines Pile Summary

Ephemeral pond residual arsenic could be an important source of arsenic
Impacts to groundwater.

Infiltration through the Fines Pile likely leaching arsenic to groundwater.
Elevated arsenic soil concentrations observed above the water table.

Elevated concentrations also observed below the water table RHBI-1.No
data available at depth.

The highest arsenic soil concentrations appear near the transition from
overlying slag materials to an underlying sand/gravel unit (alluvium).

Water table does not reach the bottom of the slag pile.

Elevated arsenic in groundwater observed under most of the Fines Pile and
ephemeral pond.

GW concentration elevated upgradient of the Fines pile (~0.4 mg/L)
Seasonal fluctuations observed in GW concentrations

TCLP (one sample only) showed no leachable arsenic, however samples
were only surficial
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Boneyard CSM
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BONEYARD PILE PLAN VIEW (DRAFT)

EP-120@
BHI2-22 ®
EP-90®
BH 2-5®
SsiA2-1e
EP-22@
RIBHS ®
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PHASE Il WELL LOCATION

PHASE Il BORE HOLE LOCATION

PHASE | AND PHASE Il WELL LOCATION
PHASE Il BOREHOLE LOCATION

PHASE | BOREHOLE LOCATION

WELL ASSOCIATED WITH CHARACTERIZATION
BOREHOLE ASSOCIATED WITH CHARACTERIZATION
PROPERTY BOUNDARY

EVALUATION AREA BOUNDARY

GENERAL DIRECTION OF GROUNDWATER FLOW
(ARROWS QUANTIFY THE APPROXIMATE
CROSS—SECTIONAL LENGTH OF EVALUATION
AREA PARALLEL TO GROUNDWATER FLOW.)
SOIL REMOVAL/REMEDIATION AREA

ARSENIC CONCENTRATION IN SOIL IS GREATER
THAN 100 mg/kg

ARSENIC CONCENTRATION IN GROUNDWATER IS
GREATER THAN 0.5 MICROGRAMS PER LITER

(uo/L)

ARSENIC PLUME CONTOUR LINE IN MILLIGRAMS
PER KILOGRAM (mg/kg)

GROUNDWATER ELEVATION CONTOUR LINE
(FEBRUARY 2008)

CROSS SECTION LOCATION
ACID PLANT WATER DISPOSAL
ACID SLUDGE MIXING AREA
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As (mg/L)

~STRECASTING

Boneyard Arsenic in GW
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4/10/97 4/10/98 4/10/99 4/9/00 4/9/01 4/9/02 4/9/03 4/8/04 4/8/05 4/8/06 4/8/07 4/7/08 4/7/09

eConcentrations decrease after plant closure and decreased GW levels
*Elevated concentrations likely associated with acid water and sludge
disposal
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Boneyard Arsenic in GW
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eConcentrations and GW elevations decrease after plant closure
eLower GW elevations indicate no additional acid water disposal
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Boneyard Summary

Elevated arsenic soil concentrations above and
below the water table associated with areas where
acid water and sludge were disposed

Elevated arsenic in surficial slag
Few soil samples collected from the slag materials

GW concentrations and water levels decreased
after plant closure
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Geophysics
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Geophysics

B Conducted five resistivity lines to provide
understanding of stratigraphy and bedrock surface

B Three resistivity lines in lower PB (west of 1-10 ) and
two in upper PB (east of 1-10)

B | ower PB lines identified potential channels within
alluvium

B Lines east of I-10 could not identify bedrock surface
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Parker Bros. Arroyo- Survey Transect Locations
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Current Field Activities
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Proposed Data Gap Borings

B Provide geotechnical data for landfill design

B Fill data gaps identified for Fines Pile, Boneyard and
Lower PBA

B Eight borings in Lower PBA to bedrock: verify
geophysics, stratigraphy, collect soil samples, and
water quality

B Three borings to bedrock in Fines Pile: stratigraphy
under pile, collect soil samples, and water quality.
(Four contingency borings)

B Test pit program for PBA slag quantification
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Parker Bros. Arroyo - Soil Boring Locations

N Flarence
El Paso, TX 799
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: Soil Boring Location/
J 8 Monitoring Well
' Completion
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Boneyard — Soil Boring Locations
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