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F& T MODELING ACTIVITIES FOR
DEMOLITION AREA 1

Jay Clausen, Diane Curry, Tod Monks, Jacob Zaidel (AMEC)

Presented to NGB, USGS, USEPA, MADEP, USACE & Jacobs Eng.
on 8/28/01(IAGW SPO Contact Dave Hill, 508-968-5621).
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HISTORICAL OVERVIEW

Submitted Draft Modd Selection Document - 07/22/99
Submitted Final Model Selection Document - 05/16/00

Modeling Summit w/AEC, WES, Jacobs, USGS, DEP,
EPA - 09/19/00

Submitted Draft Modeling Strategy Document - 03/26/01
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 USGS Regional Model, Reports, and Discussions
« AMEC/OGDEN Reports

 Jacobs Engineering Group Inc. Reports

o JPO/Water-Supply Reports
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MODELING OBJECTIVES

* Primary Objectives

- Develop Sub-Regional F& T Modéel(s) for Demo 1 Using
MODFLOW and MT3D in GMS

- Calibrate F& T Model to Present Steady-State Conditions
for RDX
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MODELING OBJECTIVES (cont.)

» Related Tasks

- Conduct Sensitivity Analysis to Quantify the Uncertainty
In Calibrated Model(s) Caused by Uncertainty in the
Estimates of Aquifer Parameters and Transport
Parameters
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MODEL CODES

« MODFLOW (Flow)
« MT3D (Transport)
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MODELING CHALLENGES

Conversion From USGS Data Format to GM S Format
Requirements

Modifications of Regional USGS Mode

Development of Software Program to Facilitate Data
Format Conversion From GMSto TECPLOT and GIS

Transport Simulations (Three Models)




MODELING PROCESS
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USE MOD TMR FOR
SUBREGIONAL MODEL
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Typical Processing

Time

MODFLOW - 2HOURS
MODPATH - 10 MINUTES
MT3D - 24+ HOURS
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TRANSPORT CALIBRATION MODFLOW - 2 HOURS




A
SATURATED ZONE MODELING
SITE CONCEPTUAL MODEL

e Hydrogeologic Setting
e Present Extent of Contamination




SPECIFICS OF DEMO 1

 Downgradient (west) of Groundwater Mound

* Horizontal Flow Gradients Predominate

« Relatively High Hydraulic Conductivity Zone
« Downgradient Extraction System (Bourne WS)
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0.25- 2 ug/L

2 - 50 ug/L

50 - 100 ug/L
B > 100 ug/L
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SUMMARY OF REGIONAL MODEL

MODIFICATIONS

Regiona Model Modifications | mportance for
Demo 1 Area
MMR-6 Increased K-Valuesin High

Southern Half of BBM

U

ndated Depth to Rock

Low




REGIONAL MODEL
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HY DRAULIC CONDUCTIVITY
VALUES FOR DEMO 1IN USGS MODEL
I\LA:;: E(lf?\;a;i, Odr;* Range((::/dK)Values K Value(sftz/i;)Demo 1
1 above 40 125 - 350 290
2 20 to 40 125 - 350 290
3 0to 20 125 - 300 290
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DISTRIBUTION OF HYDRAULIC
CONDUCTIVITY INLAYER 1
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COMPARISON OF GRADIENTS

Gradients Measured (2000) Model
Predicted*

Across the Plume Area 0.10% 0.08%

From Demo 1 to MMR Boundary 0.21% 0.27%

* Cdlibrated to 1993 water levels
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DEMO 1 PARTICLE TRACKS
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MODEL PREDICTED PARTICLE PATHSVS
CURRENT PLUME CONFIGURATION
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DEVELOPMENT OF DEMO 1
SUB-REGIONAL MODELS

 Demo 1-4C - Fate-and-Transport Calibration
« Demo 1-4N - No Action Scenario Analysis
e Demo 1-4R - Aquifer Remediation Scenario
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DEMO-1 SUB-REGIONA
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NUMERICAL GRID FOR SUB-REGIONAL
“NO-ACTION" MODEL
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SUMMARY OF EPA HELP MODEL
RESULTS FOR DEMO 1 AREA

1. Run-off From the Slopes Constitutes About 12% - 17% of Total
Precipitation;

2. Run-off Occurs Primarily in Winter and Spring Due to the Snow
Melt and Rain During Frozen Soil Conditions,
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MAJOR F&T COMPONENTS
Component Description Effect on Solution Expected

Importance

Advection Migration along flow | Preserves concentration High

path levels along flow paths
Dispersion Spreading around Smears concentration Low
center of mass fronts




TRANSPORT CALIBRATION TARGETS

e Total Mass of RDX in Aquifer
o Distribution of RDX Mass with Depth
o Width of RDX Plume

e Maximum Extent of RDX Plume
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TRANSPORT CALIBRATION SUMMARY

Parameter Model Predicted |Observed/Estimated

Total Mass of Dissolved
RDX (kg)
Width of RDX Plume (ft)

14 16

450 500




MODEL CALIBRATION

. Calibration Suggests Source Release Started 20-30 Y ears
Ago

. RDX Sources Do Not Show Any Notable Sign of
Depletion
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FLOW & TRANSPORT SIMULATIONS

 No Action Scenario
o Gradient Control - Single Extraction Well

* Plume Collapse - Five Extraction Wells

* Plume Collapse - Five Extraction Wells with
Reinjection

e Other Scenarios
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RDX NO ACTION PROJECTION -
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Conc.m/l

0.198666

0.185327 Y
0.171989
0.15865
0.145311
0.131973
0.118634
0.105295
0.0919566
0.0786179
0.0652792
0.0519405
0.0386018
0.0252631
0.0119244

X

View isfrom Southwest

AA9N ydaa

Current Plume Extent

Coordinate System: Massachusetts
State Plane. UnitsFeet. Datum NAD27

Elevations are Depth above/below National
Geodetic Vertical Datum. Units Feet.
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Total Mass of RDX in Aquifer

Mass (kg)

15
Time (years)

—— Single Well Pumping at Toe of Plume (100 gpm) —— Five Wells Pumping at 145 gpm
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DELIVERABLES AND SCHEDULE

e Draft FS-10/16/01
 Fina FS-12/31/01
* Remedy Selection Plan - 01/28/02




CONCLUSIONSRECOMMENDATIONS

Subregional Model Developed that Matches M ajor
Plume Parameters and Configuration

Model Suggests Source(s) are 20 to 30 Years Old
Source(s) are Still Active and Not Exhausted
Existing Plume can be Captured by a Single Well at




