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A
 Study of G

round-W
ater F

low
B

eneath the M
assachusetts M

ilitary
R

eservation, C
ape C

od, M
assachusetts

Project duration: O
ctober 1991 

through Septem
ber 1994

B
ackground

Several interrelated questions concerning ground-w
ater 

flow
, ground-w

ater supply, and paths of contam
inant 

plum
es m

oving beneath the M
assachusetts M

ilitary R
es­ 

ervation are being addressed by the N
ational G

uard B
u­ 

reau. T
hese questions include: W

hat is the source of 
w

ater to the m
any existing and proposed public-supply 

and rem
ediation w

ells w
ithin and near the R

eservation? 
W

hat are existing paths and m
igration velocities of the 

plum
es and how

 do surface-w
ater bodies such as 

A
shum

et Pond and the C
oonam

essett R
iver affect these 

paths? H
ow

 w
ill changes in ground-w

ater w
ithdraw

als 
affect future paths of the plum

es? A
nsw

ers to these ques­ 
tions require an understanding of the relation am

ong the 
several factors m

at affect ground-w
ater flow

 beneath and 
near the R

eservation. T
hese factors include the geologic 

fram
ew

ork and hydraulic properties of the aquifer, 
recharge to and pum

ping from
 the aquifer, and hydro- 

logic features w
ithin the aquifer such as stream

s and 
ponds.

O
bjective

T
he objective of this investigation is to im

prove the un­ 
derstanding of the ground-w

ater-flow
 system

 and m
igra­ 

tion of contam
ination plum

es associated w
ith the 

M
assachusetts M

ilitary R
eservation.

A
p
p
ro

a
ch

Im
proved understanding of ground-w

ater flow
 and m

i-1 
gration paths of contam

inants dissolved in the ground 
w

ater w
ill be gained through the developm

ent of a three-

dim
ensional com

puter m
odel of the ground-w

ater-flow
 

system
. T

he m
odel w

ill sim
ulate the bulk m

otion of 
ground w

ater w
ithin the aquifer, including the average 

velocity of contam
inants dissolved in the ground w

ater. 
T

he m
odel w

ill be used to track w
ater and contam

inant 
pathlines (know

n as particle tracking) through the aqui­ 
fer. H

ydrogeologic data collected by the Installation R
es­ 

toration Program
 of the N

ational G
uard B

ureau, the U
.S. 

G
eological Survey, and local com

m
unities w

ill be used to 
construct the m

odel. T
he m

odel of the R
eservation and 

surrounding areas w
ill be integrated w

ith larger-scale 
ground-w

ater-flow
 m

odels of C
ape C

od, w
hich have 

been developed in cooperation w
ith State and local agen­ 

cies.

C
ontam

inant 
pathlines

W
aste sources

la. D
ata

C
om

pilation and 
Analysis

Ib. Analysis of 
R

egional Flow System
: 

B
oundary C

onditions 
and Large-scale Flow

C
om

ponents

D
evelopm

ent of Three 
D

im
ensional Flow

 M
odel

. C
alibration of Flow

 
M

odel

Sensitivity Analysis of 
Flow

 M
odel

V. A
pplication of M

odel:
Particle-Tracking Analysis of
Flow

 System
 and M

igration
of Plum

es

N
O

T TO
 S

C
A

LE

S
chem

atic geologic section illustrating the m
igration

of contam
inant plum

es in a sand and gravel aquifer
sim

ilar to that underlying the R
eservation.

B
enefits

T
his investigation w

ill increase the understanding of 
how

 ground-w
ater flow

 and contam
inant plum

es be­ 
neath the R

eservation are affected by the geologic struc­ 
ture of the aquifer, pum

ping from
 w

ells, and 
ground-w

ater flow
 to and from

 ponds and stream
s. The 

m
odel w

ill integrate R
eservation-w

ide hydrogeologic 
data, providing a com

prehensive, quantitative analysis of 
ground-w

ater flow
 and plum

e m
igration throughout the 

R
eservation and adjoining areas. The investigation also 

w
ill dem

onstrate how
 understanding of plum

e m
igration 

can be lim
ited by uncertainties about the hydrogeology 

of the aquifer and sim
plifications of the actual flow

 sys­ 
tem

 that are inherent in the com
puter-m

odeling ap­ 
proach. The investigation w

ill give insight into how
 

future pum
ping for public supply and rem

ediation m
ight 

affect the paths of plum
es, and w

ill help guide future 
hydrogeologic investigations of the R

eservation.

M
ajor steps in the investigation.
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