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CURRENT PROGRAM ACTIVITIES 2M€¢

* Central Impact Area Feasibility Study/Remedial
Design

* Artillery/Rocket target clusters primary source
* RDX, Perchlorate, HMX, TNT, 2,4 DNT, 2A DNT, 4A DNT

* Demo 1 Feasibility Study/Remedial Design

* Kettle depression OB/OD activities primary source
* Perchlorate, RDX, HMX, TNT, 2,4 DNT

* Bourne Response Plan: Perchlorate
* SE Ranges Workplans: Perchlorate, RDX, HMX

* Northwest Corner: Perchlorate
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FS DESIGN MODELING PROCESS

Regional Flow

Conceptual Hydrogeologic ModeL Model
330’ resolution

e B
Investigations [ Tracking Embedded SCENArios Implementation

Sub-Regional
Plume Delineations FIOW and

@ Transport Model(s) i
< 50’ resolution

System Performance Data

¢ 3-D Plume Shell Development
¢ MODFLOW Flow Simulations
¢ MT3D Fate & Transport Simulations

¢ BRUTEFORCE Weighted Particle Track Optimization
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MMR-10 REGIONAL CALIBRATION DATA ©Mec

w Pump test locations

w Stream discharge data
1993 pond levels
1993 water level data r e X 7 U, #
2000 water level data .. —h AMEC
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REGIONAL CALIBRATION: Plume Trajectories amecc
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DEMO 1: Revised Plume Trajectory <Mec
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REGIONAL CALIBRATION: Top of Mound 9M€c
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REGIONAL CALIBRATION: amec*
All Well Levels
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REGIONAL CALIBRATION: amec”
Well Levels within AMEC Area of Interest
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REGIONAL CALIBRATION: Pump Tests 9M€¢

Transient
simulation of
PW-1 72-hr test
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REGIONAL CALIBRATION: Pond Levels 9M€¢

7

'

10.0 200 30.0
Observe d Head (ft)

Computed Head (ft)

-
T
IR .
I .
I
N
AN




amec®
REGIONAL CALIBRATION: Stream Flows

NAME (cfs) (cfs) (cfs) Date
Chids @BarowsRd | 34 | 86 | 129 | 1993 |

Lower Shavme ponaouter | 48 | - | 7 | 202
_

Pocasett @ County Rd - 2003




REGIONAL CALIBRATION: 3H-He
Radiometric Isotope Ages

Screen Isotope Age Modeled Age
Well ID Elevation (yrs) * (yrs) Difference

MW-7M1 -65.70 60.8 50.9 -9.9

MW-81M3 22.85 13.3 4.3 -9.0

MW-5M2 11.71 20.2 11.9 -8.3

58MW0010B -32.89 36.0 28.2 -7.8

90MW0022 -9.40 24.8 19.7 5.1 *Source: USGS

58MWO0011D 13.33 14.4 11.3 -3.1 2003

MW-80M1 -40.63 25.5 22.8 2.7 _

MW-5M1 28.29 272 26.3 0.9 Note: valuesin

MW-1M2 24.53 9.6 8.8 0.8 italics to be

MW-33S 14.98 125 117 0.8 confirmed

MW-1M1 -35.89 30.8 30.9 0.1

MW-7M2 4.30 13.7 14.4 0.7

MW-2M2 34.88 4.5 5.9 14

MW-80M2 -10.53 11.1 12.8 1.7

MW-47M3 36.00 3.0 51 2.1

MW-80M3 19.47 2.5 51 2.6

MW-23M3 24.78 3.6 6.7 3.1

MW-23M2 -8.22 11.4 16.4 5.0

MW-2M1 -7.12 11.9 17.4 55

MW-33D -20.02 14.9 22.9 8.0

MW-18M1 -70.68 31.1 52.6 21.5
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IMPACT AREA : Subregional Model Domain

Regional Model
North-Western
Boundary Gt ’ CIA-10C
Y i Boundary
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IMPACT AREA : Subregional Watertable /Mec"
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IMPACT AREA : Hydraulic Gradients

Observed Head =48.2 ft
@‘ Computed Head=48.1 ft

8 wioemz | Observed Head =67.4 ft
; Computed Head=67.3 ft ||

Computed Head=67.3 ft
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IMPACT AREA : Subregional Permeabilities
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MW-207

MW-176

TOT=52years

/V

;

TOT=45years

TOT=38years

amec®

IMPACT AREA : Travel Time Calibration

Reverse Particle Tracks from
selected RDX Detections

TOT=43years

Re-Calibrated Central Impact Area Model

STATISTIC

VALUE

Residual Mean

0.39

Abs. Res. Mean

0.64]

RMSE

0.94

Number

189

W,
Qb',cpq,
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IMPACT AREA : Source Area Calibration

Reverse Particle Track End-Points

W
Qmpq

RDX Detected
<4— in Soil Polygon

Known Former
Target
Locations

End-Points from RDX Deep Detections
(-70 ft to—10 ft asl)
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DEMO 1 FEASIBILITY STUDY GOALS

* Develop Final Remedial Design which
Incorporates RRA Extraction Systems

* Frank Perkins Road extraction/injection system

* Pew Road extraction/injection system

* Simulate Fate & Transport of multiple COCs
emanating from similar source areas

e Simulate No Action, 10 Year Cleanup, and Longer
Term Cleanup scenarios

* Develop Cost/Benefit Analysis



Updated Perchlorate Extent
«2x longer

“straighter” trajectory

44 Kg of mass
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WEST G CROSS SECTION A—A’ EAST
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» 2x longer than RDX plume
* Plume shallows beyond FPR
» Evidence of a hydraulically
significant confining layer
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s apiiis EMIEN  NATURAL
conavcrance ~ [ lgllin L AUESE SUNIN [ G ANIVIA
LOGGING

¢ gamma, conductance,
resistivity, K profile, and
drill log coplotted

Gamma

Resistivity

K

¢ reveals increased
stratification of moraine
relative to outwash

¢ signal muted below
watertable but strong
anomalies still evident

¢ correlation to K
testing pending (COE)
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Profile E-E' (Pew Road)

|aterally extensive clay unit
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PNEUMATIC SLUG TESTING amec”

Butler Method - Groundwater v.41 n.5 Sept-Oct 2003:
* Reliable for high permeabilities
* No extraction or injection water, no permits
* Very little contact with contaminated well water
* Can be executed quickly in the field
* Relatively quick processing time




Butler Raw Data \J
Demo 1 Raw Data amec*
Gems4S - Multilevel Slug Test #5
17.68 m Below TOC - 7/19/99 MW-221 M3 Test 2
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N
Curve Matching g
MW-175 M1 Pneumatic Slug Test amec

——MW-175 M1T1
—CD= 045

* 34 Demo 1 Screens Tested
* Max Value 227 Ft/Day

/A\\ * Min Value 17 Ft/Day (D screen at bedrock)

Sl

Normalized Head (dimensionless)

Geometric Mean Hydraulic Conducitivity
by Model Layer ( Demo 1)

8 10

Time (seconds)

Hydraulic Conductivity (ft/day)
# Wellscreens in Model Layer

6

Model Layer

HYDRAULIC CONDUCTIVITY ESTIMATES @ Series1 # of Wellscreens

Pnuematic Slug Test CIA Area Pump Test

WELL NAME Butler, 2003 Neuman Cooper- Jacobs Recovery Data
(ft/day) (ft/day) (ft/day) (ft/day)
OwW-4 150 169 155 158
OW-5 137 160 143 155




DEMO 1: Hydrostratigraphic Conceptual Model
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DEMO 1: Hydrostratigraphic Conceptual Model

Buzzards Bay Rt. 28 Pew Rd. Frank Perkins Rd.

v ! v




g\
DEMO 1: Water Level Calibration ~ <Mec
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DEMO 1: Perchlorate Travel Time Calibration

Buzzards Bay Rt. 28 Pew Rd. Frank Perkins Rd.

particle tracks originating
from downgradient Kettle
side override clay layer
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DEMO 1: Fate & Transport Calibration
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Final System Conceptual Layout amec"
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Design Optimization Process  amec®

Simulation

» field data
« conceptual model M ODF'—_OWTMT3D
« plume shell delineation Calibration

* plume mass weighting BRUTEFor ce Optimization
 porevolumeweighting (MODPATH based)

» other design constraints
MODFLOW-MT3D
Verification/Sensitivity
$ Visualization

Plumeiso-surface and

 Massand recalicitrance of all
COCsrepresented by particle
weighting within plume extent

» Well locationsthat capturethe
most ‘weight’ are selected

volumetric rendering

* Pumping rate must satisfy

|
por e volume removal rate I _ th
appropriate for scenario time ntegrat_lon V\.”t
- M GIS/Animation
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Plume Pore Volume Weighting

n =In(C4/C)/In(1-1/R) (Duetsch 1997)
where:

n = number of pore volumes required removing to
achieve standard

C, = groundwater standard
C, = initial concentration
R = retardation factor

Initial Groundwater Pore Volumes]  Required Daysto
Concentration| Standard Retardation Requiring |Remove 1l PoreVolume
Contaminant (ug/L) (ug/L) Factor Removal for 10-Year Cleanup

Perchiorate | 500 | 03 | 1 | - | 3650
964.6

8.658 147.6
2,4 DNT 2.955 2058.9
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Scenar‘

Optimization Model Results: 100-300 gpm
RRA/RAM Plan: Demo 1 Groundwater Operable Unit: Frank Perkins Road ETR System
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